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1TITLE 87
LEGISLATIVE RULE

STATE FIRE COMMISSION

SERIES 4
STATE BUILDING CODE

§87-4-1. General.

1.1.   Scope.   --   This  rule  establishes  the 
standards considered necessary by the State Fire 
Commission  for  the  safeguarding  of  life  and 
property  and  to  ensure  compliance  with  the 
minimum standards  of  safe  construction of  all 
structures  erected or  renovated throughout  this 
state.

1.2.  Authority.  --  W. Va. Code §29-3-5b.

1.3.  Filing Date.  --  March 23, 2007.

1.4.  Effective Date.  --  April 1, 2007.

1.5.  Incorporation of other Documents: This 
rule  does  not  include  a  reprinting  of  all  the 
requirements  imposed  by  statute  or  by  the 
incorporation  of  various  nationally  recognized 
standards and codes cited in Subsection 4.1 of 
this  rule.   For  ascertaining  these  additional 
standards  and  requirements,  it  is  necessary  to 
make reference to the other documents.

§87-4-2.  Definitions.

2.1.   “ANSI”  means  “American  National 
Standards  Institute,  25  West  43rd St.,  Fourth 
Floor, New York, NY 10036.

2.2.  “ASTM” means American Society of 
Testing and Materials.

2.3.  “Fire Commission” means the thirteen 
(13)  appointed  members  of  the  West  Virginia 
State Fire Commission.

2.4.  “Fire marshal” means the West Virginia 
State Fire Marshal and/or his or her designated 
representatives.

2.5.   “Local  jurisdiction” means municipal 
or county level government.

2.6.   “ICC”  or  “International”  means 
“International  Code  Council”,  5203  Leesburg 
Pike,  Suite 600,  Falls  Church,  Virginia 22041-
3401.

2.7.   “NFPA”  means  “National  Fire 
Protection Association”, 1 Batterymarch Park, 
P. O. Box 9101, Quincy, MA  02269-9101.

2.8.  “State Building Code” means the entire 
contents of this rule and the referenced national 
standards and codes.

2.9.   “State  Fire  Code”  means  the  entire 
contents  of  State  Fire  Commission,  State  Fire 
Code, 87CSR1, and the referenced standards and 
codes. 

§87-4-3.  Conflicts.

3.1.  Whenever there is a conflict between 
the State Fire Code and the State Building Code, 
the State Fire Code takes precedence.

3.2.  Whenever there is a conflict between 
the  International  Plumbing  Code  requirements 
of the State Building Code and the rules of the 
West  Virginia  State  Department  of  Health  and 
Human Resources, the rules of the Department 
of  Health  and  Human  Resources  take 
precedence.

3.3.  Whenever there is a conflict between 
the State  Building Code and statutory laws  of 
the State of West Virginia, the laws of the State 
of West Virginia take precedence.

§87-4-4.  National Standards and Codes.

4.1.  The standards and requirements as set 
out and as published by the International Code 
Council,  and  American  National  Standards 
Institute,  and  the  National  Fire  Protection 
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Association as listed in this subsection, have the 
same force and effect as if  set out verbatim in 
this rule.

4.1.1.   The  2003 edition,  International 
Building  Code,  Sixth  Printing,  with  the 
following exceptions:

4.1.1.A.  Provided; that the section 
entitled  “Fire  Prevention”  and  identified  as 
Section 101.4.6 is deleted and not considered to 
be a part of this rule.

4.1.1.B.   Further  provided  that  the 
entire section entitled “Board of Appeals” and 
identified as Section 112 is deleted and replaced 
with the following:

Section 112 Board of Appeals

112.3 Qualifications.  The board of 
appeals shall consist of five members, with up to 
three alternates, who are qualified by experience 
and  training  to  pass  on  matters  pertaining  to 
building construction and are not employees of 
the jurisdiction.  They may include, but are not 
limited  to,  a  WV  Registered  Professional 
Architect  or  Engineer,  or  a  WV  Licensed 
General Building, Residential, Electrical, Piping, 
Plumbing,  Mechanical  or  Fire  Protection 
Contractor,  with  at  least  10  years  experience, 
five of which shall be in responsible charge of 
work. 

4.1.2.   The  2003  edition  of  the 
International Plumbing Code, Fifth Printing.

4.1.3.   The  2003  edition  of  the 
International Mechanical Code, Fourth Printing.

4.1.4.   The  2003  edition  of  the 
International Fuel Gas Code, Fifth Printing, with 
the following substitution:

Section  404.9  Underground  piping 
systems shall  be installed a minimum depth of 
12  inches  (305  mm)  below  grade.   If  the 
minimum  depth  cannot  be  maintained,  the 
piping  system shall  be  installed  in  conduit  or 
shielded in an approved manner.

4.1.5.   The  2003  edition  of  the 
International  Property  Maintenance  Code, 
Second Printing. This Code may be rejected at 
the option of the local jurisdiction.

4.1.5.A.  This code may be adopted 
by  the  local  jurisdiction  without  requiring 
adoption  of  the  other  national  codes  and 
standards listed in this section.

4.1.6.   The  2003  edition  of  the 
International  Energy  Conservation  Code,  Fifth 
Printing.

4.1.7.   The  2003  edition  of  the 
International Residential Code for One and Two 
Family  Dwellings,  Seventh  Printing,  with  the 
following substitutions:

Section  G2415.9  (404.9)  Minimum 
Burial Depth. Underground piping systems shall 
be installed a minimum depth of 12 inches (305 
mm) below grade.  If the minimum depth cannot 
be  maintained,  the  piping  system  shall  be 
installed in conduit or shielded in an approved 
manner.

Section R303.6. 4.1 Light Activation – 
The control for activation of the required interior 
stairway lighting shall  be accessible at  the top 
and bottom of each stairway without traversing 
any steps.  The illumination of exterior stairways 
shall be controlled from inside the dwelling unit. 
Exceptions:   1.   Lights  that  are  continuously 
illuminated  or  automatically  controlled.   2. 
Interior  stairways consisting of  less  than three 
steps.

Section R 311.4.3 Landings at  doors – 
Where  a  stairway  of  two  or  fewer  risers  is 
located on the exterior side of a door, other than 
the required exit door, a landing is not required 
for the exterior side of the door.

Section  R311.5.3  Stair  Treads  and 
Risers

311.5.3.1 Riser Heights – The maximum 
riser height shall be eight and one-quarter (8 ¼ ) 
inches.
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311.5.3.2  Tread Depth – The minimum 
tread depth shall be nine (9) inches.

Section  R403.1.7.1:   Building 
Clearances  From  Ascending  Scopes  is  not 
applicable to this rule.

Section R403.1.7.1:  Footings Setbacks 
From  Descending  Slope  Surfaces  is  not 
applicable to this rule.

4.1.7.A   Chapter  11  of  the  2003 
edition of the International Residential Code for 
One  and  Two  Family  Dwellings,  Seventh 
Printing, entitled “Energy Efficiency”, is deleted 
and not considered to be a part of this rule.  In 
lieu thereof, the following standards are adopted 
and made a part of this rule:

Chapter 11
Energy Efficiency

Section N1101

N1101.1 Performance Objective
To provide cost-effective, energy-related requirements for design and construction of the building thermal 
envelope and heating-ventilating-air conditioning (HVAC) systems for one- and two-family dwellings.

N1101.2 Building Thermal Envelope
The minimum required installed R-value or maximum required U-value for all elements in the building 
thermal envelope (fenestration, roof/ceiling, opaque wall, floor, slab edge, crawl space wall, and basement 
wall) shall be determined by Table N1101, based on the building type and the climate zone where the 
building is located.  Alternative compliance based on heat loss/gain calculations or systems analysis shall 
comply with Section N1101.

TABLE N1101PRESCRIPTIVE BUILDING ENVELOPE REQUIREMENTS

BUILDING
LOCATION

MAXIMUM 
U-VALUE

MINIMUM INSULATION

ZONE HDD FENESTRATION ROOF/
CEILING

FRAME 
WALL S3

MASS
WALL S

FLOOR OVER 
OUTDOOR AIR OR 
UNCONDITIONED 

SPACE

SLAB 
EDGE 

WIDTH/
DEPTH

CRAWL 
SPACE 
WALL

BASE MENT 
WALL

1 0-1,499 ANY R-19 R-11 R-4 R-11 R-0 R-0 R-0

2 1,500 
-2,999

0.90 R-22 R-13 R-5 R-13 R-0 R-4 R-0

3 3,000- 
3,999

0.75 R-26 R-13 R-6 R-13 R-4,
2 FT

R-5 R-0

4 4,000–
4,999

0.65 R-26 R-13 R-7 R-13 R-4
2 FT

R-8 R-4

5 5,000-
6,999

0.55 R-30 R-13 R-8 R-19 R-4,
2 FT

R-8 R-4

6 7,000-
8,999

0.45 R-30 R-13 R-8 R-19 R-5,
2 FT.

R-8 R-8

7 9,000-
12,999

0.40 R-38 R-19 R-14 R-19 R-8,
4 FT.

R-10 R-8
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NOTES:
 
1.  Building envelopes must also meet the air infiltration requirements of Section N1101.

2.  Insulation materials shall be installed in accordance with the manufacturers instructions.

3.  The sum of the R-values of cavity insulation and sheathing shall be used to determine the installed R-
value.

4.  For slabs that incorporate heating ducts or pipes in climates above 1,000 HDD, add R-2 to the table 
values.

5.  The required R-value shall extend down to design frost depth in Zones 4 and 5, and down to the 
basement floor in zones 6 and 7.

N1101.3 Floors

N1101.3.1  Floors Over Outdoor Air or Unconditioned Areas – Floors over outdoor air or unconditioned 
areas shall meet the minimum R-value for Floor Over Outdoor Air or Unconditioned Space in Table 
N1101, based on the climate zone where the building is located.

N1101.3.2  Slabs-on-Ground – Slabs-on-ground, or slabs 12 inches or less below finished grade, shall 
meet the minimum R-value and depth/width dimension for Slab Edge in Table N1101, based on the 
climate zone where the building is located.  The required R-value shall be applied to the exterior or 
interior of the foundation wall.  Exterior insulation shall extend downward from the top of the slab and/or 
horizontally outward until the distance indicated in Table N1101 is reached.  Interior insulation shall 
extend from the top of the slab downward and/or horizontally inward until the distance indicated in Table 
N1101 is reached. All horizontal insulation extending outward from the slab shall be covered by at least 
10 inches of soil.  The top edge of insulation installed between the exterior wall and the interior slab shall 
be permitted to be cut at a 45° angle to allow the concrete surface to extend to the wall.  Slab edge 
insulation shall not be required in areas of “very heavy” termite infestation probability, in accordance with 
the Termite infestation Probability Map in Figure R-301.2 (6). 

N1101.4  WALLS

N1101.4.1  Wall Insulation – Opaque walls and band joists exposed to outside air or to unconditioned 
space shall meet the minimum R-value for Frame Wall or Mass Wall in Table N1101, based on the wall 
type and the climate zone where the building is located. For Frame walls, the sum of the R-values of 
cavity insulation and insulated sheathing shall be used to determine the installed R-value.  Walls exposed 
to unconditioned space shall have an R-value of R-13 when the minimum required R-value for the wall 
type in Table N1101 exceeds R-13.

N1101.4.2  Wood Frame Walls – Where insulated sheathing is used on wood frame walls in areas not 
otherwise required to have structural sheathing, the entire opaque wall shall be considered to be covered 
with the  insulated sheathing for  purposes  of  determining compliance with the  minimum R-value for 
Frame Wall in Table N1101.

N1101.4.3  Steel Frame Walls – When steel framing is used, insulated sheathing with an R-value not less 
than R-2.5 in Zones 3 and 4 (3,000 – 4,999 HDD), R-5 in Zone 5 (5,000 – 6,999 HDD) and R-10 in 
Zones 6 and 7 (7,000 – 12,999 HDD) shall be installed in addition to the minimum required R-value for 
Frame Wall in Table N1101.
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N1101.4.4  Mass Walls – Masonry or concrete walls having a mass greater than or equal to 30 pounds per 
cubic foot (pcf), solid wall walls having a mass greater than or equal to 20 pcf, and any other walls having 
a heat capacity greater than or equal to 6 Btu/ftY 2° shall be considered mass walls.  Mass walls with 
exterior insulation or mass walls with integral insulation (insulation and mass mixed, such as log walls) 
shall be permitted to meet the Mass Wall criteria in Table N1101 based on the building type and the 
climate zone where the building is located.  The R-value of mass walls with integral insulation shall be 
based on consideration of all elements of the wall assembly.  Other mass walls shall meet the frame wall 
criteria for the building type and the climate zone where the building is located, based on the sum of the 
R-values of interior and exterior insulation.

N1101.4.5  Crawl Space Walls – All walls enclosing crawl spaces where the floor above the crawl space 
is not insulated in accordance with Table N1101 shall meet the minimum R-value for Crawl Space Wall in 
Table N1101, based on the climate zone where the building is located.  The required R-value shall be 
applied to the inside or outside of the crawl space wall.  The insulation shall extend downward from the 
sill plate to the level of the inside ground surface.

N1101.4.6  Basement Walls – All basement walls enclosing conditioned space shall meet the minimum R-
value for Basement Wall in Table N1101, based on the climate zone where the building is located.  The 
required R-value shall be applied on the inside or outside of the basement wall from the sill plate down to 
the design frost depth in Climate Zones 4 and 5, and to the basement floor in Zones 6 and 7.  Buildings 
having basement walls with a maximum average exposure not greater than 12 inches above the adjacent 
grade,  and having high efficiency equipment  meeting the  requirements  specified in  Table  N1101.4.6 
based on the climate zone where the building is located, are not required to meet the minimum R-value 
for Basement Wall in Table N1101.TABLE N1101.4.6

EQUIPMENT TRADE-OFF FOR BASEMENT WALL INSULATION

BUILDING
LOCATION

GAS FURNACE WITH CENTRAL AIR 
CONDITIONING

AIR SOURCE HEAT PUMP

Zone HDD Minimum AFUE Minimum HSPF

1-3 0-3,999  --- ---
4-5 4,000 –

6,999
88 7.8

6-7 7,000 –
12,999

90 8.0

N1101.4.5  Masonry Veneer – When insulation is placed on the exterior of a slab edge, crawl space wall, 
or basement wall supporting masonry veneer, the horizontal surface supporting the veneer shall not be 
required to be insulated.

N1101.4.6  Protection of Foundation Insulation – Exposed insulating materials applied to the exterior of 
foundation walls shall be protected to prevent degradation of thermal performance.  The protection shall 
extend at least 6 inches below finished grade.  Plastic foam insulation used below grade shall comply with 
ASTM C578.

N1101.5  FENESTRATION

N1101.5.1  Labeling – The U-value of fenestration products (windows and glazed doors) shall be 
indicated on a label affixed to these products by the manufacturer or, where such values are not indicated, 
the U-value shall be determined in accordance with Table N1101.5.1.
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TABLE N1101.5.1
ASSUMED U-VALUE FOR WINDOWS AND GLAZED DOORS

FRAME MATERIAL AND PRODUCT TYPE SINGLE GLAZED DOUBLE GLAZED

Metal Without Thermal Break 1.13 0.70

Metal with Thermal Break 1.07 0.63

Reinforced Vinyl/Metal-Clad Wood/
Wood/Vinyl Fiberglass

0.90 0.55

N1101.5.2  Windows – For elements within the building thermal envelope, up to 6 square feet of glazed 
areas is exempt from the maximum required U-value in Table N1101.5.1

N1101.5.3  Skylights – Minimum skylight requirements will be as follows:

Zone 1 (0-1, 499 HDD):  Any skylight is permitted.

Zones 2, 3 (1,500 – 3,999 HDD):  Any double glazed skylight is permitted; and

Zones 4 and above (4,000 HDD and above):  Any double glazed skylight with a wood, vinyl or fiberglass 
frame.  Metal clad frames will be permitted.

N1101.5.4  Opaque Doors – Opaque doors shall have a maximum U-value of 0.39 or minimum R-value 
of 2.5.  When the U-value of the door is not provided by the manufacturer, it shall be determined in 
accordance with Table N1101.5.1.  One opaque door per dwelling unit shall be permitted to be exempt 
from this U-value requirement.

TABLE N1101.5.4
ASSUMED R-VALUE FOR NON-GLAZED DOORS

DOOR CONSTRUCTION WITH FOAM CORE WITHOUT FOAM CORE

Steel Doors (1 ¾ inches thick) 0.35 0.60

Wood Doors (1 ¾ inches thick) Without Storm Door With Storm Door

Panel
Hollow core flush
Solid core flush

0.54
0.46
0.40

0.36
0.32
0.26

N1101.6  ROOFS AND CEILINGS
Roof/ceiling assemblies, including ceilings below unconditioned attics and cathedral ceilings, shall meet 
the minimum R-value for Roof/Ceiling in Table N1101, based on the climate zone where the building is 
located.  Insulation can be compressed or reduced at eaves to accommodate roof framing or ventilation.

Exception:  R-30 shall be required for cathedral ceilings whenever the required R-value for Roof/Ceiling 
in Table N1101 exceeds R-30.

N1102  MOISTURE CONTROL
In all framed walls, floors and roof/ceilings comprising elements of the building thermal envelope, an 
approved vapor retarder having a maximum rating of 1.0 perm shall be installed on the warm-in-winter 
side of the insulation.
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Exception:

1. Where the insulated cavity of space is ventilated to allow moisture to escape.

2. In hot and humid climate areas.

N1103  AIR INFILTRATION
The building envelope shall be designed and constructed to limit air infiltration to the conditioned area of 
the dwelling. All elements comprising the building thermal envelope, including all exterior joints, seams, 
or penetrations, shall be caulked, gasketed, taped or covered with moisture vapor permeable sheathing 
paper or house wrap on the exterior.  All windows and doors installed in the building thermal envelope 
shall be weatherstripped, gasketed, or caulked.

N1104  HVAC SYSTEMS

N1104-1  HVAC AND WATER HEATING APPLIANCES

HVAC and service water  heating appliances shall  be labeled as complying with minimum efficiency 
requirements  specified by the  National  Appliance  Energy Conservation Act  of  1987 and regulations 
adopted thereunder by the U. S. Department of Energy.

N1104-2  CONTROLS

Each heating, cooling, or combination heating and cooling system shall be provided with at least one 
adjustable thermostat for the regulation of temperature.

N1104-3  AIR HANDLING DUCT SYSTEM

N1104-3.1  DUCT SEALING – All supply and return ducts located outside the building thermal envelope 
shall  have  joints  sealed  with  gaskets,  mastics,  tapes  installed  in  accordance  with  the  manufacturers 
instructions, or by other approved methods.

N1104-3.2  DUCT INSULATION – Minimum required duct insulation for all supply and return ducts 
located in unconditioned space shall be R-5 in all climatic zones.

N1104-4  HEATING AND COOLING PIPING INSULATION
All HVAC system piping carrying fluids with a temperature less than 55°F or greater than 120°F shall 
have minimum insulation thickness of ½ inch.

N1105  ALTERNATIVE COMPLIANCE

N1105-1  HEAT GAIN/HEAT LOSS CALCULATIONS

Alternative  compliance  with  the  requirements  of  Table  N1101  shall  be  permitted  to  be  determined 
through a heat gain or heat loss calculation as follows:  the required R-value or U-value of an element in 
the building thermal envelope in Table N1101 may be increased or decreased, provided the total heat gain 
or loss for the entire building does not exceed the total resulting from conformance to the values specified 
in Table N1101.

N1105-2   SYSTEMS ANALYSIS
Alternative compliance with the requirements of this chapter shall be permitted to be determined through 
the use of a systems analysis using a standard design in accordancewith Table N1101, and Section N1104. 
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A proposed design complies with this chapter if it has a projected annual energy use for heating, cooling 
and service water heating not greater than the energy use of the standard design, calculated in accordance 
with accepted engineering practices.  Energy use for both homes shall be calculated based on the same 
assumptions  and  building  location.   The  standard  design  shall  have  the  same  floor  area,  envelope 
component  areas,  building  orientation,  glazing  orientation,  door  areas,  and building  geometry as  the 
proposed design.  

4.1.8.   The  2003  ICC/ANSI  A117.1 
American  National  Standards  for  Accessibility 
& Usable Buildings & Facilities, First Printing.

4.1.9.  The 2003 International Existing 
Building  Code,  Third  Printing,  with  the 
following exception:

4.1.9.A.   Omit  reference  to 
International  Fire  Code  and  substitute  NFPA 
Life Safety Code 2003 Edition.

4.1.10.  The 2005 edition of the National 
Electric Code, NFPA 70.

§87-4-5.  Exceptions.

The  following  structures  are  not  subject  to 
inspection by local jurisdictions:

Group  U  utility  structures  and  storage  sheds 
comprising  an  area  not  more  than  150  sq.  ft. 
which  have  no  plumbing  or  electrical 
connections  and  are  used  only  for  residential 
storage purposes.  (Examples include sheds that 
are  for  the  residential  storage  of  lawnmowers, 
tools,  bicycles  or  furniture.)  Not  included  are 
those utility structures and storage sheds which 
have  plumbing  or  electrical  connections  are  a 
non-residential  use  or  for  the  storage  of 
explosives  or  other  hazardous  or  explosive 
materials.

§87-4-6.  Availability of Code Books. 

A copy of the codes listed in Subsection 4.1 of 
this  rule have been filed with the Secretary of 
State.   These  code  books,  collectively  or 
separately,  may  be  obtained  by  contacting  the 
International  Code  Council,  4051  West 
Flossmoor  Road,  Country  Club  Hills,  Illinois 
60478-5795, 1-888-422-7233, or the ICC Store, 
1-800-786-4452.

§87-4-7.  Adoption by Local Jurisdiction.

7.1.   Each  local  jurisdiction  adopting  the 
State Building Code shall  notify the State Fire 
Commission in writing.   The local  jurisdiction 
shall send a copy of the ordinance or order to the 
State  Fire  Marshal,  West  Virginia  State  Fire 
Commission,  1207  Quarrier  Street,  2nd  floor, 
Charleston,  West  Virginia  25301,  within  thirty 
(30) days of adoption. 

7.2.   Each  local  jurisdiction  which  adopts 
the  State  Building Code is  responsible  for  the 
enforcement of the building code as provided in 
West Virginia Code 7-1-3n and 8-12-13.

7.3.  Throughout the national codes, adopted 
in  subsection  4.1  of  this  rule,  there  are 
discretionary  provisions  or  amendments  which 
require  further  action  by  the  adopting  local 
jurisdiction  in  order  to  adapt  these  codes  to 
various local conditions.  The appendices are not 
a part of the code and must also be adopted by 
the  local  jurisdiction  to  be  enforceable.  It  is 
therefore  the  intent  of  this  rule  to  further 
authorize  each  local  jurisdiction  to  further 
complete,  by  order  or  ordinance,  those 
respective  areas  which  are  indicated  to  be 
completed  by  the  adopting  “jurisdiction”  and 
any  of  the  appendices  the  local  jurisdiction 
wishes to adopt.

7.4.  Within the penalty sections of each of 
the national codes, adopted in Section 4.1 of this 
rule, there is a penalty for imprisonment.  The 
provision of imprisonment for any violation of 
this  rule  is  optional  with  each  adopting  local 
jurisdiction.

7.5.  Each of the national codes adopted in 
subsection  4.1  of  this  rule  provides  for  a 
separate appeals board.  However, the intent and 
requirements  for  an appeal  board  may be met 
with the creation by the local jurisdiction of a 
single  appeals  board  for  the  entire  “State 
Building Code.”
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§87-4-8.  Existing Building Codes.

8.1.   All  building  codes  which  have  been 
adopted  by  local  jurisdictions  prior  to  the 
passage of W. Va. Code §29-3-5b, in 1988, are 
null and void.
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Internationally, code officials recognize the need for a modern, up-to-date building code addressing the design and installation of
building systems through requirements emphasizing performance. The International Building Code®, in this 2003 edition, is de
signed to meet these needs through model code regulations that safeguard the public health and safety in all communities, large and
small.

This comprehensive building code establishes minimum regulations for building systems using prescriptive and perfor
mance-related provisions. It is founded on broad-based principles that make possible the use of new materials and new building de
signs. This 2003 edition is fully compatible with all the International Codes ("I-Codes") published by the International Code
Council (ICC), including the ICC Electrical Code, International Energy Conservation Code, International Existing Building Code,
International Fire Code, International Fuel Gas Code, International Mechanical Code, ICC Peiformance Code, International
Plumbing Code, International Private Sewage Disposal Code, International Property Maintenance Code, International Residen
tial Code, International Urban-Wildland Inteiface Code and International Zoning Code.

The International Building Code provisions provide many benefits, among which is the model code development process that of
fers an international forum for building professionals to discuss performance and prescriptive code requirements. This forum pro
vides an excellent arena to debate proposed revisions. This model code also encourages international consistency in the application
of provisions.
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The first edition of the International Building Code (2000) was the culmination of an effort initiated in 1997 by the ICC. This in
cluded five drafting subcommittees appointed by ICC and consisting of representatives of the three statutory members of the Inter
national Code Council: Building Officials and Code Administrators International, Inc. (BOCA), International Conference of
Building Officials (ICBO) and Southern Building Code Congress International (SBCCX). The intent was to draft a comprehensive
set of regulations for building systems consistent with and inclusive of the scope of the existing model codes. Technical content of
the latest model codes promulgated by BOCA, ICBO and SBCCI was utilized as the basis for the development, followed by public
hearings in 1997, 1998 and 1999 to consider proposed changes. This 2003 edition presents the code as originally issued, with
changes approved through the ICC Code Development Process through 2002. A new edition such as this is promulgated every three
years.

With the development and publication of the family ofInternational Codes in 2000, the continued development and maintenance
of the model codes individually promulgated by BOCA ("BOCA National Codes"), lCBO ("Uniform Codes") and SBCCl ("Stan
dard Codes") was discontinued. This 2003 International Building Code, as well as its predecessor-the 2000 edition, is intended to
be the successor building code to those codes previously developed by BOCA, ICBO and SHCCt

The development of a single set of comprehensive and coordinated family of International Codes was a significant milestone in
the development of regulations for the built environment. The timing of this publication mirrors a milestone in the change in struc
ture of the model codes, namely, the pending Consolidation of BOCA, ICBO and SBCCr into the ICC. The activities and services
previously provided by the individual model code organizations will be the responsibility of the Consolidated ICC.

This code is founded on principles intended to establish provisions consistent with the scope of a building code that adequately
protects public health, safety and welfare; provisions that do not unnecessarily increase construction-costs; provisions that do not re
strict the use ofnew materials, products or methods ofconstruction; and provisions that do not give preferential treatment to particu
lar types or classes of materials, products or methods of construction.

~©10P~B@1T1l

The International Building Code is available for adoption and use by jurisdictions internationally. Its use within a governmental
jurisdiction is intended to be accomplished through adoption by reference in accordance with proceedings establishing the jurisdic
tion's laws. At the time of adoption,jurisdictions should insert the appropriate information in provisions requiring specific local in
formation, such as the name ofthe adoptingjurisdiction. These locations are shown in bracketed words in small capital letters in the
code and in the sample ordinance. The sample adoption ordinance on page v addresses several key elements of a code adoption ordi
nance, including the information required for insertion into the code text.

Marn mJ~e[fOtaHr1l~®

The International Building Code is kept up to date through the review ofproposed changes submitted by code enforcing officials,
industry representatives, design professionals and other interested parties. Proposed changes are carefully considered through an
open code development process in which all interested and affected parties may participate.



PREFACE

The contents of this work are subject to change both through the Code Development Cycles and the governmental body that en- _
acts the code into law. For more information regarding the code development process, contact the Code and Standard Development .,
Department of the International Code Council.

While the development procedure of the International Building Code assures the highest degree of care, ICC and the founding
members ofICC-BOCA, ICBO, SBCCI-their members and those participating in the development of this code do not accept any
liability resulting from compliance or noncompliance with the provisions because ICC and its founding members do not have the
power or authority to police or enforce compliance with the contents of this code. Only the governmental body that enacts the code
into law has such authority.

Letter Designations in Front of Section Numbers
In each code development cycle, proposed changes to this code are considered at the Code Development Hearing by the Interna

tional Building Code Development Committee, whose action constitutes a recommendation to the voting membership for final ac
tion on the proposed change. Proposed changes to a code section whose number begins with a letter in brackets are considered by a
different code development committee. For instance, proposed changes to code sections which have the letter [F] in front (e.g., [F]
1001.3), are considered by the International Fire Code Development Committee at the Code Development Hearing. Where this des
ignation is applicable to the entire content of a main section of the code, the designation appears at the main section number and title
and is not repeated at every subsection in that section.

The content of sections in this code which begin with a letter designation is maintained by another code development committee
in accordance with the following: [E] = International Energy Conservation Code Development Committee; [EB] = International Ex
isting Building Code Development Committee; [EL] = ICC Electrical Code Development Committee; [F] = International Fire Code
Development Committee; [M] =International Mechanical Code Development Committee; [P] =International Plumbing Code De
velopment Committee; [PC] = ICC Performance Code Development Committee; [PM] = International Property Maintenance Code
Development Committee; [RBE] = International Residential Code Building and Energy Development Committee; [RMP] = Inter
national Residential Code Mechanical/Plumbing Development Committee; [UW] = International Urban-Wildland Interface Code
Development Committee; and [Z] = International Zoning Code Development Committee.

Margina~ Markings _
Solid vertical lines in the margins within the body of the code indicate a technical change from the requirements of the 2000 edi- .,

tion. Deletion indicators ( .. ) are provided in the margin where a paragraph or item has been deleted.

Chapter 10 user note: Chapter 10 of the code has been reorganized from the 2000 edition as a result of an approved code change
proposal. This resulted in a renumbering of the chapter from nine sections to 25. The presentation of text predominantly follows that
of the 2000 edition; however, the section numbers have been revised. Marginal markings are included at each section number but
have not been included to reflect the subsection renumbering. A comprehensive 200012003 Chapter 10 section number cross index
is posted on the ICC website at www.int1code.org.
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The International Codes are designed and promulgated to be adopted by reference by ordinance. Jurisdictions wishing to adopt the
2003 International Building Code as an enforceable regulation governing structures and premises should ensure that certain fac
tual information is included in the adopting ordinance at the time adoption is being considered by the appropriate governmental
body. The following sample adoption ordinance addresses several key elements of a code adoption ordinance, including the infor
mation required for insertion into the code text.

SAMPLE ORDINANCE FOR ADOPTION OF
1JlHE: iNTERNATIONAL BU~lDINGCODE

ORD~NANCENOo _

An ordinance of the [JlUJlRl~S[D)~tCl~ON] adopting the 2003 edition of the International Building Code, regulating and governing the
conditions and maintenance of all property, buildings and structures; by providing the standards for supplied utilities and facilities
and other physical things and conditions essential to ensure that structures are safe, sanitary and fit for occupation and use; and the
condemnation of buildings and structures unfit for human occupancy and use and the demolition of such structures in the
[JlUJRISI!J)IC1~ON]; providing for the issuance of permits and collection of fees therefor; repealing Ordinance No. of the
[JlUJIRlISfO~CT~ON] and all other ordinances and parts of the ordinances in conflict therewith.

The [GO'VIEIRN!NG 18l010nl'] of the [JlUJRl~S[»~Cl~ON] does ordain as follows:

§ednonll Jl.That a certain document, three (3) copies of which are on file in the office of the [liTTLE Of JlUJ~~SIDIC1~ON'S~EEPEROf
RECORDS] of [NAME Of JlUJlRl~S[)ICT~ON],being marked and designated as the International Building Code, 2003 edition, includ
ing Appendix Chapters [f~ll ~N l'rHllE AlPlPENfOm CrHlAlPl'lEIRlS I8IE~NG AIDO~lEfO] (see International Building Code Section 101.2.1,
2003 edition), as published by the International Code Council, be and is hereby adopted as the Building Code of the
[JlUJRiSDIC1iU)N], in the State of [STA1'1E NAME] for regulating and governing the conditions and maintenance of all property, build
ings and structures; by providing the standards for supplied utilities and facilities and other physical things and conditions essential
to ensure that structures are safe, sanitary and fit for occupation and use; and the condemnation of buildings and structures unfit for
human occupancy and us"e and the demolition of such structures as herein provided; providing for the issuance of permits and col
lection of fees therefor; and each and all of the regulations, provisions, penalties, conditions and terms of said Building Code on
file in the office of the [JlUJIRlIS[Q)~Cl'~ON] are hereby referred to, adopted, and made a part hereof, as if fully set out in this ordinance,
with the additions, insertions, deletions and changes, if any, prescribed in Section 2 of this ordinance.

§ednoHll 2. The following sections are hereby revised:

Section 101.1. Insert: [NAME Of JlUJlRl~S[»~CT~ON]

Section 1612.3. Insert: [NAMIE Of JlUJlRl~S[Q)~Cl'~ON]

Section 1612.3. Insert: [lOA1'1E Of ~SSlUJANCIE]

Section 3410.2. Insert: [[D)ATIE ~N ONE lOCAT~ON]

§edioHll 3. That Ordinance No. of [JlUJlRl~S[Q)~CT~ON]entitled [f~U.. ~N IHIIERE TIHIE COMPLETE T~TUE OlF TIHlE ORDiNANCE OIA
ORDiNANCES ~N EffECT ATlrHlE PRESENT T~ME SO TrHlAT THEY WlllSIE REPEALED laY IOJEf~N~TIE MENTIOINl] and all other ordi
nances or parts of ordinances in conflict herewith are hereby repealed.

§ednoHll 4. That if any section, subsection, sentence, clause or phrase of this ordinance is, for any reason, held to be unconstitu
tional, such decision shall not affect the validity of the remaining portions of this ordinance. The [GO'VIEIANING IBOION] hereby de
clares that it would have passed this ordinance, and each section, subsection, clause or phrase thereof, irrespective of the fact that
anyone or more sections, subsections, sentences, clauses and phrases be declared unconstitutional.

§ednOllll 5. That nothing in this ordinance or in the Building Code hereby adopted shall be construed to affect any suit or proceeding
impending in any court, or any rights acquired, or liability incurred, or any cause or causes of action acquired or existing, under any
act or ordinance hereby repealed as cited in Section 2 of this ordinance; nor shall any just or legal right or remedy of any character
be lost, impaired or affected by this ordinance.

§edioHll 6. That the [JlUJR~SIQ)~Cl~ON'S KIEEIPIEIR Of IAIECOIRlIDS] is hereby ordered and directed to cause this ordinance to be pub
lished. (An additional provision may be required to direct the number oftimes the ordinance is to be published and to specify that it
is to be in a newspaper in general circulation. Posting may also be required.)

§edioHll i. That this ordinance and the rules, regulations, provisions, requirements, orders and matters established and adopted
hereby shall take effect and be in full force and effect [TIME ~1E1Rl~O[))] from and after the date of its final passage and adoption.
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s~clmo~ ~(O)~

GE~fE~Al

JlOJl.l TuaRe. These regulations shall be known as the Building
Code of [NAME OF JURISDICTION], hereinafter referred to as
"this code."

Jl®Jl.2 Scope. The provisions of this code shall apply to the con
struction, alteration, movement, enlargement, replacement, re
pair, equipment, use and occupancy, location, maintenance,
removal and demolition of every building or structure or any
appurtenances connected or attached to such buildings or struc
tures.

IE%CepallOllnS~

1. Detached one- and two-family dwellings and multiple
single-family dwellings (town houses) not more than
three stories above grade plane in height with a sepa
rate means of egress and their accessory structures
shall comply with the International Residential Code.

2. Existing buildings undergoing repair, alterations or
additions and change of occupancy shall be permitted
to comply with the International Existing Building
Code.

:n.OJl.2.Jl Appel!1lrllkes. Provisions in the appendices shall not
apply unless specifically adopted.

Jl®Jl.3 Rl!1lterrnt. The purpose of this code is to establish the mini
mum requirements to safeguard the public health, safety and
general welfare through structural strength, means of egress fa
cilities, stability, sanitation, adequate light and ventilation, en
ergy conservation, and safety to life and property from fire and
other hazards attributed to the built environment and to provide

osafety to fire fighters and emergency responders during emer
gencyoperations.

JltlJ)Jl.4 JRefr'eIl"ell1lcerll c~mJe§. The other codes listed in Sections
101.4.1 through 101.4.7 and referenced elsewhere in this code
shall be considered part of the requirements of this code to the
prescribed extent of each such reference.

Jl®Jl.4tJl IElledIl"llcaH. The provisions of the ICC Electrical
Code shall apply to the installation of electrical systems, in
cluding alterations, repairs, replacement, equipment, appli
ances, fixtures, fittings and appurtenances thereto.

101.~.2 Gas. The provisions of the International Fuel Gas
Code shall apply to the installation of gas piping from the
point of delivery, gas appliances and related accessories as
covered in this code. These requirements apply to gas piping
systems extending from the point of delivery to the inlet
connections of appliances and the installation and operation
of residential and commercial gas appliances and related ac
cessories.

JW:TI..41.3 MedMllHllllcaH. The provisions of the International
Mechanical Code shall apply to the installation, alterations,
repairs and replacement of mechanical systems, including
equipment, appliances, fixtures, fittings and/or appurte-

nances, including ventilating, heating, cooling, air-condi
tioning and refrigeration systems, incinerators and other en
ergy-related systems.

Jl@Jl.~.~ I?HUlImbirrng. The provisions of the International
Plumbing Code shall apply to the installation, alteration, re
pair and replacement of plumbing systems, including equip
ment, appliances, fixtures, fittings and appurtenances, and
where connected to a water or sewage system and all aspects
of a medical gas system. The provisions of the International
Private Sewage Disposal Code shall apply to private sewage
disposal systems.

JW:n..~.5 PJr0JIDeJrty mahntel!ll3lll1lce. The provisions of the In
ternational Property Maintenance Code shall apply to ex
isting structures and premises; equipment and facilities;
light, ventilation, space heating, sanitation, life and fire
safety hazards; responsibilities of owners, operators and oc
cupants; and occupancy ofexisting premises and structures.

Jl®Jl.~.([j) :lFllll"e ll})Il"eVeIlitlll[)l!1l. The provisions of the Interna
tional Fire Code shall apply to matters affecting or relating
to structures, processes and premises from the hazard of fire
and explosion arising from the storage, handling or use of
structures, materials or devices; from conditions hazardous
to life, property or public welfare in the occupancy of struc
tures or premises; and from the construction, extension, re
pair, alteration or removal of fire suppression and alarm
systems or fire hazards in the structure or on the premises
from occupancy or operation.

:n.@:n..~.7lErrneIrgy. The provisions of the International Energy
Conservation Code shall apply to all matters governing the
design and construction of buildings for energy efficiency.

SECtr~ON ~ (O)~

fil\PIPUCAI8l~UtrV

Jl®2.Jl GerrneIraH. Where, in any specific case, different sections
of this code specify different materials, methods of construc
tion or other requirements, the most restrictive shall govern.
Where there is a conflict between a general requirement and a
specific requirement, the specific requirement shall be applica
ble.

Jl([D2.Z OtRner Haws. The provisions of this code shall not be
deemed to nullify any provisions of local, state or federal law.

:n.®2.3 ApllJlRkation I[)[ IrefeIl"ellllces. References to chapter or sec
tion numbers, or to provisions not specifically identified by
number, shall be construed to refer to such chapter, section or
provision of this code.

Jl®Z.~ Re[eJrell1lcerll cl[)rlIes 3ll!1lldl stamllaIrldls. The codes and stan
dards referenced in this code shall be considered part of the re
quirements of this code to the prescribed extent of each such
reference. Where differences occur between provisions of this
code and referenced codes and standards, the provisions of this
code shall apply.
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102.5 Partial invalidity. In the event that any part or provision
of this code is held to be illegal or void, this shall not have the
effect of making void or illegal any of the other parts or provi
sions.

102.6 Existing structures. The legal occupancy of any struc
ture existing on the date of adoption of this code shall be per
mitted to continue without change, except as is specifically
covered in this code, the International Property Maintenance
Code or the International Fire Code, or as is deemed necessary
by the building official for the general safety and welfare of the
occupants and the public.

SECTION 103
DEPARTMENT OF BUILDING SAFETV

103.1 Creation of enforcement agency. The Department of
Building Safety is hereby created and the official in charge
thereof shall be known as the building official.

103.2 Appointment. The building official shall be appointed
by the chief appointing authority of the jurisdiction.

103.3 Deputies. In accordance with the prescribed procedures
of this jurisdiction and with the concurrence of the appointing
authority, the building official shall have the authority to ap
point a deputy building official, the related technical officers,
inspectors, plan examiners and other employees. Such employ
ees shall have powers as delegated by the building official. For
the maintenance of existing properties, see the International
Property Maintenance Code.

SECTION 104
DUTIES AND POWERS OF BUILDING OFFICIAL

104.1 General. The building official is hereby authorized and
directed to enforce the provisions of this code. The building of
ficial shall have the authority to render interpretations of this
code and to adopt policies and procedures in order to clarify the
application of its provisions. Such interpretations, policies and
procedures shall be in compliance with the intent and purpose
of this code. Such policies and procedures shall not have the ef
fect of waiving requirements specifically provided for in this
code.

104.2 Applications and permits. The building official shall
receive applications, review construction documents and issue
permits for the erection, and alteration, demolition and moving
ofbuildings and structures, inspect the premises for which such
permits have been issued and enforce compliance with the pro
visions of this code.

104.3 Notices and orders. The building official shall issue all
necessary notices or orders to ensure compliance with this
code.

104.4 Inspections. The building official shall make all of the
required inspections, or the building official shall have the au
thority to accept reports of inspection by approved agencies or
individuals. Reports of such inspections shall be in writing and
be certified by a responsible officer of such approved agency or
by the responsible individual. The building official is autho
rized to engage such expert opinion as deemed necessary to re-
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port upon unusual technical issues that arise, subject to the ap
proval of the appointing authority.

104.5 Identification. The building official shall carry proper
identification when inspecting structures or premises in the
performance of duties under this code.

104.6 Rnglnt olf entry. Where it is necessary to make an inspec
tion to enforce the provisions of this code, or where the building
official has reasonable cause to believe that there exists in a
structure or upon a premises a condition which is contrary to or
in violation of this code which makes the structure or premises
unsafe, dangerous or hazardous, the building official is autho
rized to enter the structure or premises at reasonable times to in
spect or to perform the duties imposed by this code, provided
that if such structure or premises be occupied that credentials
be presented to the occupant and entry requested. If such struc
ture or premises is unoccupied, the building official shall first
make a reasonable effort to locate the owner or other person
having charge or control of the structure or premises and re
quest entry. If entry is refused, the building official shall have
recourse to the remedies provided by law to secure entry.

104.7 Department records. The building official shall keep
official records of applications received, permits and certifi
cates issued, fees collected, reports of inspections, and notices
and orders issued. Such records shall be retained in the official
records for the period required for retention ofpublic records.

104.8 Liability. The building official, member of the board of
appeals or employee charged with the enforcement of this code,
while acting for the jurisdiction in good faith and without mal
ice in the discharge of the duties required by this code or other
pertinent law or ordinance, shall not thereby be rendered liable
personally and is hereby relieved from personal liability for any
damage accruing to persons or property as a result of any act or
by reason of an act or omission in the discharge of official du
ties. Any suit instituted against an officer or employee because
of an act performed by that officer or employee in the lawful
discharge of duties and under the provisions of this code shall
be defended by legal representative of the jurisdiction until the
final termination of the proceedings. The building official or
any subordinate shall not be liable for cost in any action, suit or
proceeding that is instituted in pursuance of the provisions of
this code.

1041.9 AplPr{bved materials and equipment. Materials, equip
ment and devices approved by the building official shall be con
structed and installed in accordance with such approval.

104.9.1 Used materials and equipment. The use of used
materials which meet the requirements of this code for new
materials is permitted. Used equipment and devices shall
not be reused unless approved by the building official.

104.10 Modifncations. Wherever there are practical difficulties
involved in carrying out the provisions of this code, the build
ing official shall have the authority to grant modifications for
individual cases, upon application of the owner or owner's rep
resentative, provided the building official shall first find that
special individual reason makes the strict letter of this code im
practical and the modification is in compliance with the intent
and purpose of this code and that such modification does not
lessen health, accessibility, life and fire safety, or structural re
quirements. The details of action granting modifications shall
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be recorded and entered in the files of the department of build
ing safety.

.TI.@~.:U_ Alla~ll"Il1laafiv~ maa~ll"fiall§9 ([]l~§figIl1l aIl1l([]l m~alhlo([]l§ oj[ ~OIl1lg

§all"undfimll aIl1l([]l ~([jjllllfijp)m~Irna. The provisions of this code are not
intended to prevent the installation of any material or to pro
hibit any design or method of construction not specifically pre
scribed by this code, provided that any such alternative has
been approved. An alternative material, design or method of
construction shall be approved where the building official finds
that the proposed design is satisfactory and complies with the
intent of the provisions of this code, and that the material,
method or work offered is, for the purpose intended, at least the
equivalent of that prescribed in this code in quality, strength, ef
fectiveness, fire resistance, durability and safety.

HD41•.TI..TI. •.TI. R~§eall"~Ihlll"~jp)Oll"as. Supporting data, where neces
sary to assist in the approval of materials or assemblies not
specifically provided for in this code, shall consist of valid
research reports from approved sources.

.TI.~41•.TI..TI..2 1I'~§a§. Whenever there is insufficient evidence of
compliance with the provisions of this code, or evidence that
a material or method does not conform to the requirements
of this code, or in order to substantiate claims for alternative
materials or methods, the building official shall have the au
thority to require tests as evidence of compliance to be made
at no expense to the jurisdiction. Test methods shall be as
specified in this code or by other recognized test standards.
In the absence of recognized and accepted test methods, the
building official shall approve the testing procedures. Tests
shall be performed by an approved agency. Reports of such
tests shall be retained by the building official for the period
required for retention of public records.

~fEcr~(Q)U\n ~ (0)5)

~fE~~~r~

.TI.@5•.TI. R~([jjunnll"~([]l. Any owner or authorized agent who intends
to construct, enlarge, alter, repair, move, demolish, or change
the occupancy of a building or structure, or to erect, install, en
large, alter, repair, remove, convert or replace any electrical,
gas, mechanical or plumbing system, the installation of which
is regulated by this code, or to cause any such work to be done,
shall first make application to the building official and obtain
the required permit.

.TI.~5•.TI. •.TI. AmlIlmall jp)~ll"miia. In lieu of an individual permit for
each alteration to an already approved electrical, gas, me
chanical or plumbing installation, the building official is au
thorized to issue an annual permit upon application therefor
to any person, firm or corporation regularly employing one
or more qualified tradepersons in the building, structure or
on the premises owned or operated by the applicant for the
permit.

.TI.05•.TI..2 AUllIlllunall jp)~ll"miia ll"~~Oll"([]l§. The person to whom an
annual permit is issued shall keep a detailed record of alter
ations made under such annual permit. The building official
shall have access to such records at all times or such records
shall be filed with the building official as designated.

.TI.05.2 WOll"lk ~x~mjp)a Ifll"om jp)~ll"mfia. Exemptions from permit
requirements of this code shall not be deemed to grant authori-

zation for any work to be done in any manner in violation of the
provisions of this code or any other laws or ordinances of this
jurisdiction. Permits shall not be required for the following:

Bunfill([]lfiIl1lg~

1. One-story detached accessory structures used as
tool and storage sheds, playhouses and similar uses,
provided the floor area does not exceed 120 square
feet (11.15 m2).

2. Fences not over 6 feet (1829 mm) high.

3. Oil derricks.

4. Retaining walls which are not over 4 feet (1219 mm)
in height measured from the bottom of the footing to
the top of the wall, unless supporting a surcharge or
impounding Class I, II or HI-A liquids.

5. Water tanks supported directly on grade if the capac
ity does not exceed 5,000 gallons (18925 L) and the
ratio of height to diameter or width does not exceed
2 to 1.

6. Sidewalks and driveways not more than 30 inches
(762 mm) above grade and not over any basement or
story below and which are not part of an accessible
route.

7. Painting, papering, tiling, carpeting, cabinets, coun
ter tops and similar finish work.

8. Temporary motion picture, television and theater
stage sets and scenery.

9. Prefabricated swimming pools accessory to a Group
R-3 occupancy, as applicable in Section 101.2,
which are less than 24 inches (610 mm) deep, do not
exceed 5,000 gallons (18925 L) and are installed en
tirely above ground.

10. Shade cloth structures constructed for nursery or ag
ricultural purposes and not including service sys
tems.

11. Swings and other playground equipment accessory
to detached one- and two-family dwellings.

12. Window awnings supported by an exterior wall
which do not project more than 54 inches (1372
mm) from the exterior wall and do not require addi
tional support ofGroup R-3, as applicable in Section
101.2, and Group U occupa~cies .

13. Movable cases, counters and partitions not over 5
feet 9 inches (1753 mm) in height.

JEll~dll"fi~all~

R~jp)afill"§ aI!1l([]l mafiI!1la~ll1\2I!1l~~~ Minor repair work, includ
ing the replacement of lamps or the connection of ap
proved portable electrical equipment to approved
permanently installed receptacles.

Ratrlliio all1l({]l a~ll~vii§iimll all"am;mfiaanng §aaafioll1l§~ The provi
sions of this code shall not apply to electrical equipment
used for radio and television transmissions, but do apply
to equipment and wiring for power supply, the installa
tions of towers and antennas .

']f~mjp)olt"aJrY a~§anll1lg §y§!em§~ A permit shall not be re
quired for the installation of any temporary system re-

:3
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quired for the testing or servicing ofelectrical equipment
or apparatus.

Gas:

1. Portable heating appliance.

2. Replacement of any minor part that does not alter ap
proval of equipment or make such equipment unsafe.

Mechanical:

1. Portable heating appliance.

2. Portable ventilation equipment.

3. Portable cooling unit.

4. Steam, hot or chilled water piping within any heating
or cooling equipment regulated by this code.

5. Replacement of any part which does not alter its ap
proval or make it unsafe.

6. Portable evaporative cooler.

7. Self-contained refrigeration system contaInIng 10
pounds (4.54 kg) or less of refrigerant and actuated by
motors of 1 horsepower (746 W) or less.

Plumbing:

1. The stopping of leaks in drains, water, soil, waste or
vent pipe provided, however, that if any concealed
trap, drain pipe, water, soil, waste or vent pipe be
comes defective and it becomes necessary to remove
and replace the same with new material, such work
shall be considered as new work and a permit shall be
obtained and inspection made as provided in this
code.

2. The clearing of stoppages or the repairing of leaks in
pipes, valves or fixtures, and the removal and reinstal
lation of water closets, provided such repairs do not
involve or require the replacement or rearrangement
of valves, pipes or fixtures.

105.2.1 Emergelllcy repairs. Where equipment replace
ments and repairs must be performed in an emergency situa
tion, the permit application shall be submitted within the
next working business day to the building official.

105.2.2 Repairs. Application or notice to the building offi
cial is noLrequired for ordinary repairs to structures, re
placement of lamps or the connection of approved portable
electrical equipment to approved permanently installed re
ceptacles. Such repairs shall not include the cutting away of
any wall, partition or portion thereof, the removal or cutting
of any structural beam or load-bearing support, or the re
moval or change of any required means of egress, or rear
rangement of parts of a structure affecting the egress
requirements; nor shall ordinary repairs include addition to,
alteration of, replacement or relocation of any standpipe,
water supply, sewer, drainage, drain leader, gas, soil, waste,
vent or similar piping, electric wiring or mechanical or other
work affecting public health or general safety.

105.2.3 Public service agencies. A permit shall not be re
quired for the installation, alteration or repair of generation,
transmission, distribution or metering or other related
equipment that is under the ownership and control of public
service agencies by established right.

4

105.3 Application for permit. To obtain a permit, the appli- _
cant shall first file an application therefor in writing on a form •
furnished by the department ofbuilding safety for that purpose.
Such application shall:

1. Identify and describe the work to be covered by the per
mit for which application is made.

2. Describe the land on which the proposed work is to be
done by legal description, street address or similar de
scription that will readily identify and definitely locate
the proposed building or work.

3. Indicate the use and occupancy for which the proposed
work is intended.

4. Be accompanied by construction documents and other
information as required in Section 106.3.

5. State the valuation of the proposed work.

6. Be signed by the applicant, or the applicant's authorized
agent.

7. Give such other data and information as required by the
building official.

105.3.1 Action on application. The building official shall
examine or cause to be examined applications for permits
and amendments thereto within a reasonable time after fil
ing. If the application or the construction documents do not
conform to the requirements of pertinent laws, the building
official shall reject such application in writing, stating the
reasons therefor. If the building official is satisfied that the _
proposed work conforms to the requirements of this code •
and laws and ordinances applicable thereto, the building of-
ficial shall issue a permit therefor as soon as practicable.

1105.3.2 Time limitation of application. An application for
a permit for any proposed work shall be deemed to have
been abandoned 180 days after the date of filing, unless such
application has been pursued in good faith or a permit has
been issued; except that the building official is authorized to
grant one or more extensions of time for additional periods
not exceeding 90 days each. The extension shall be re-
quested in writing and justifiable cause demonstrated.

105.4 Validity of permit. The issuance or granting of a permit
shall not be construed to be a permit for, or an approval of, any
violation of any of the provisions of this code or of any other or
dinance of the jurisdiction. Permits presuming to give authority
to violate or cancel the provisions of this code or other ordi
nances of the jurisdiction shall not be valid. The issuance of a
permit based on construction documents and other data shall
not prevent the building official from requiring the correction
of errors in the construction documents and other data. The
building official is also authorized to prevent occupancy or use
of a structure where in violation of this code or of any other or
dinances of this jurisdiction.

:n.05.5 Expiration. Every permit issued shall become invalid
unless the work on the site authorized by such permit is com-
menced within 180 days after its issuance, or if the work autho- _
rized on the site by such permit is suspended or abandoned for a •
period of 180 days after the time the work is commenced. The
building official is authorized to grant, in writing, one or more
extensions of time, for periods not more than 180 days each.
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• The extension shall be requested in writing and justifiable
cause demonstrated.

li~5.(Q) §1lllsjpleIl1\snl[])Hl! I[])Ir Irevl[])c211nmll. The building official is au
thorized to suspend or revoke a permit issued under the provi
sions of this code wherever the permit is issued in error or on
the basis of incorrect, inaccurate or incomplete information, or
in violation of any ordinance or regulation or any of the provi
sions of this code.

li@5.7 Pllacemel!llt ojfjpleIrmnt. The building permit or copy shall
be kept on the site of the work until the completion of the
project.

SlECl'~Otl\!J 1(Ql®
CONSl'~lUJCl'~ON IDOCUME~l'§

li@6.li §UJllbmnUall «Jll[])cunmel!llts. Construction documents, special
inspection and structural observation programs, and other data
shall be submitted in one or more sets with each application for
a permit. The construction documents shall be prepared by a
registered design professional where required by the statutes of
the jurisdiction in which the project is to be constructed. Where
special conditions exist, the building official is authorized to re
quire additional construction documents to be prepared by a
registered design professional.

lExcejpltnmll: The building official is authorized to waive the
subrilission ofconstruction documents and other data not re
quired to be prepared by a registered design professional if it
is found that the nature of the work applied for is such that
review of construction documents is not necessary to obtain
compliance with this code.

li06.li.li iml1foIrm21tnl[])II1\ mll cl[])l!llstIrlllldnl[])I!1l «Jlocunmell1lts. Con
struction documents shall be dimensioned and drawn upon
suitable material. Electronic media documents are permit
ted to be submitted when approved by the building official.
Construction documents shall be of sufficient clarity to indi
cate the location, nature and extent ofthe work proposed and
show in detail that it will conform to the provisions of this
code and relevant laws, ordinances, rules and regulations, as
determined by the building official.

UD6.li.li.li FnIre jplIrl[])tednl[])II1\ system s!lnl[])jpl «JlIr21wnl!llgs. Shop
drawings for the fire protection system(s) shall be sub
mitted to indicate conformance with this code and the
construction documents and shall be approved prior to
the start of system installation. Shop drawings shall con
tain all information as required by the referenced instal
lation standards in Chapter 9.

li06.li.2 Me21ll1ls I[])fr' egIress. The construction documents shall
show in sufficient detail the location, construction, size and
character of all portions of the means of egress in compli
ance with the provisions of this code. In other than occupan
cies in Groups R-2, R-3, as applicable in Section 101.2, and
1-1, the construction documents shall designate the number
of occupants to be accommodated on every floor, and in all
rooms and spaces.

]'06.li.3 lExteIrnoIr wallll ell1lvelll[])pe. Construction documents
for all buildings shall describe the exterior wall envelope in
sufficient detail to determine compliance with this code.
The construction documents shall provide details of the ex-

AiDlMiN~SlRAT~ON

terior wall envelope as required, including flashing, inter
sections with dissimilar materials, corners, end details, con
trol joints, intersections at roof, eaves or parapets, means of
drainage, water-resistive membrane and details around
openings.

The construction documents shall include manufac
turer's installation instructions that provide supporting doc
umentation that the proposed penetration and opening
details described in the construction documents maintain
the weather resistance of the exterior wall envelope. The
supporting documentation shall fully describe the exterior
wall system which was tested, where applicable, as well as
the test procedure used.

li@(Q).2 §Hte jplllall1l. The construction documents submitted with
the application for permit shall be accompanied by a site plan
showing to scale the size and location of new construction and
existing structures on the site, distances from lot lines, the es- n.,.>.

tablished street grades and the proposed finished grades and, as U
applicable, flood hazard areas, floodways, and design flood el
evations; and it shall be drawn in accordance with an accurate
boundary line survey. In the case of demolition, the site plan
shall show construction to be demolished and the location and
size of existing structures and construction that are to remain
on the site or plot. The building official is authorized to waive
or modify the requirement for a site plan when the application
for permit is for alteration or repair or when otherwise war
ranted.

li@(Q).3lElmmBJll21tnOI!1ll[])jf([jjl[])cunmeHllts. The building official shall
examine or cause to be examined the accompanying construc
tion documents and shall ascertain by such examinations
whether the construction indicated and described is in accor
dance with the requirements of this code and other pertinent
laws or ordinances.

106.3.li AppIrovall I[])lf COl\]stIrlUlctimll dOClUlmellltts. When the
building official issues a permit, the construction docu
ments shall be approved, in writing or by stamp, as "Re
viewed for Code Compliance." One set of construction
documents so reviewed shall be retained by the building of
ficial. The other set shall be returned to the applicant, shall
be kept at the site of work and shall be open to inspection by
the building official or a duly authorized representative.

.Hlh'1D.3.2 PJrevnm.ns 2llPJPlll"l[])vaHs. This code shall not require
changes in the construction documents, construction or des
ignated occupancy of a structure for which a lawful permit
has been heretofore issued or otherwise lawfully autho
rized, and the construction of which has been pursued in
good faith within 180 days after the effective date of this
code and has not been abandoned.

li06.3.3 Phased 3ljpllPll"ov21ll. The building official is autho
rized to issue a permit for the construction of foundations or
any other part of a building or structure before the construc
tion documents for the whole building or structure have
been submitted, provided that adequate information and de
tailed statements have been filed complying with pertinent
requirements of this code. The holder of such permit for the
foundation or other parts of a building or structure shall pro
ceed at the holder's own risk with the building operation and
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without assurance that a permit for the entire structure will
be granted.

106.3.4 Design professional in responsible charge.

106.3.4.1 General. When it is required that documents
be prepared by a registered design professional, the
building official shall be authorized to require the owner
to engage and designate on the building permit applica
tion a registered design professional who shall act as the
registered design professional in responsible charge. If
the circumstances require, the owner shall designate a
substitute registered design professional in responsible
charge who shall perform the duties required of the origi
nal registered design professional in responsible charge.
The building official shall be notified in writing by the
owner if the registered design professional in responsible
charge is changed or is unable to continue to perform the
duties.

The registered design professional in responsible
charge shall be responsible for reviewing and coordinat
ing submittal documents prepared by others, including
phased and deferred submittal items, for compatibility
with the design of the building.

Where structural observation is required by Section
1709, the inspection program shall name the individual
or firms who are to perform structural observation and
describe the stages of construction at which structural
observation is to occur (see also duties specified in Sec
tion 1704).

106.3.4.2 Deferred submittals. For the purposes of this
section, deferred submittals are defined as those portions
of the design that are not submitted at the time of the ap
plication and that are to be submitted to the building offi
cial within a specified period.

Deferral of any submittal items shall have the prior ap
proval of the building official. The registered design pro
fessional in responsible charge shall list the deferred
submittals on the construction documents for review by
the building official.

Documents for deferred submittal items shall be sub
mitted to the registered design professional in responsi
ble charge who shall review them and forward them to
the building official with a notation indicating that the
deferred submittal documents have been reviewed and
been found to be in general conformance to the design of
the building. The deferred submittal items shall not be in
stalled until the design and submittal documents have
been approved by the building official.

1106.4 Amended construction documents. Work shall be in
stalled in accordance with the approved construction docu
ments, and any changes made during construction that are not
in compliance with the approved construction documents shall
be resubmitted for approval as an amended set of construction
documents.

]1.06.5 Retention of construction documents. One set of ap
proved construction documents shall be retained by the build
ing official for a period of not less than 180 days from date of
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completion of the permitted work, or as required by state or 10
cal laws.

SECTION 107
TEMPORARY STRUCTURES AND USES

Jl07.11. GeltDeral. The building official is authorized to issue a
permit for temporary structures and temporary uses. Such per
mits shall be limited as to time of service, but shall not be per
mitted for more than 180 days. The building official is
authorized to grant extensions for demonstrated cause.

11.07.2 Conformance. Temporary structures and uses shall con
form to the structural strength, fire safety, means of egress, ac
cessibility, light, ventilation and sanitary requirements of this
code as necessary to ensure the public health, safety and gen
eral welfare.

Jl07.3 Temporary power. The building official is authorized to
give permission to temporarily supply and use power in part of
an electric installation before such installation has been fully
completed and the final certificate of completion has been is
sued. The part covered by the temporary certificate shall com
ply with the requirements specified for temporary lighting, heat
or power in the ICC Electrical Code.

11.07.41rermination ofapprovaL The building official is autho
rized to terminate such permit for a temporary structure or use
and to order the temporary structure or use to be discontinueO.

SECT~ON 108
FEES

JlOSJ. JPlaymeltDt offees. A permit shall not be valid until the fees
prescribed by law have been paid, nor shall an amendment to a
permit be released until the additional fee, if any, has been paid.

1I.~8.2 Schedll]lle of permit fees. On buildings, structures, elec
trical, gas, mechanical, and plumbing systems or alterations re
quiring a permit, a fee for each permit shall be paid as required,
in accordance with the schedule as established by the applica
ble governing authority.

108.3 Bullillding permit valuations. The applicant for a permit
shall provide an estimated permit value at time of application.
Permit valuations shall include total value of work, including
materials and labor, for which the permit is being issued, such
as electrical, gas, mechanical, plumbing equipment and perma
nent systems. If, in the opinion of the building official, the valu
ation is underestimated on the application, the permit shall be
denied, unless the applicant can show detailed estimates to
meet the approval ofthe building official. Final building permit
valuation shall be set by the building official.

108.4 Work commencing before permit issuance. Any person
who commences any work on a building, structure, electrical,
gas, mechanical or plumbing system before obtaining the neces
sary permits shall be subject to a fee established by the building
official that shall be in addition to the required permit fees .

Ji08.5 Related fees. The payment of the fee for the construc
tion, alteration, removal or demolition for work done in
connection to or concurrently with the work authorized by a
building permit shall not relieve the applicant or holder of the
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• permit from the payment of other fees that are prescribed by
law.

JlO~t([j) RelflUlllulls. The building official is authorized to establish
a refund policy.

S[ECu~ON ~ (Q)SJ

~NSfP~Cu~ONS

Jl09.1I. Gennell"31ll. Construction or work for which a permit is re
quired shall be subject to inspection by the building official and
such construction or work shall remain accessible and exposed
for inspection purposes until approved. Approval as a result of
an inspection shall not be construed to be an approval ofa viola
tion of the provisions of this code or of other ordinances of the
jurisdiction. Inspections presuming to give authority to violate
or cancel the provisions of this code or of other ordinances of
the jurisdiction shall not be valid. It shall be the duty of the per
mit applicant to cause the work to remain accessible and ex
posed for inspection purposes. Neither the building official nor
the jurisdiction shall be liable for expense entailed in the re
moval or replacement of any material required to allow inspec
tion.

109.2 PlI"ellnmRJrIl31Il"Y nnnsjplednGnn. Before issuing a permit, the
building official is authorized to examine or cause to be exam
ined buildings, structures and sites for which an application has
been filed.

109.3 Reqllllnll"edl nnnSjplednilllnns. The building official, upon noti
fication, shall make the inspections set forth in Sections
109.3.1 through 109.3.10.

11.09.3.11. JFGGtnnng 3lnndl lfGlllInndl31tnGnn nll1lsjplednGnn. Footing and
foundation inspections shall be made after excavations for
footings are complete and any required reinforcing steel is
in place. For concrete foundations, any required forms shall
be in place prior to inspection. Materials for the foundation
shall be on the job, except where concrete is ready mixed in
accordance with ASTM C 94, the concrete need not be on
the job.

.ll.09>.3.2 COJIDClI"el1:e slla1b> annirllllllJIDdlelI"-1fiIGGII" DIl1lSjplecl1:nmll. Con
crete slab and under-floor inspections shall be made after
in-slab or under-floor reinforcing steel and building service
equipment, conduit, piping accessories and other ancillary
equipment items are in place, but before any concrete is
placed or floor sheathing installed, including the subfloor.

109.3.3lI.A~we§t IfilGGII" ellev31l1:nGIl1l. In flood hazard areas, upon
placement of the lowest floor, including the basement, and
prior to further vertical construction, the elevation certifica
tion required in Section 1612.5 shall be submitted to the
building official.

11.09.3.4 Frame nnnsjpledimll. Framing inspections shall be
made after the roof deck or sheathing, all framing,
fireblocking and bracing are in place and pipes, chimneys
and vents to be concealed are complete and the rough elec
trical, plumbing, heating wires, pipes and ducts are ap
proved.

11.09.3.5 Lath annirll gyps1lllm lboall"irll nnnsjplednGnn. Lath and
gypsum board inspections shall be made after lathing and
gypsum board, interior and exterior, is in place, but before
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any plastering is applied or gypsum board joints and fasten
ers are taped and finished.

JE];{cejpltnonn~ Gypsum board that is not part of a fire-resis
tance-rated assembly or a shear assembly.

Jl(J)9.3.<ED Fnll"ea ll"esnstaImtjplell1ldll"21tnmlls. Protection of joints
and penetrations in fire-resistance-rated assemblies shall
not be concealed from view until inspected and approved.

Jl09.3.7 Energy ejfftiideJrllcy n!1llSjplednOll1ls. Inspections shall
be made to determine compliance with Chapter 13 and shall
include, but not be limited to, inspections for: envelope in
sulation Rand U values, fenestration U value, duct system R
value, and HVAC and water-heating equipment efficiency.

109.3.~ Otlhlell" nnnsjplednonns. In addition to the inspections
specified above, the building official is authorized to make
or require other inspections of any construction work to as
certain compliance with the provisions of this code and
other laws that are enforced by the department of building
safety.

11.09.3.9 §pedall nnnsjj]edBGnns. For special inspections, see
Section 1704.

JW9.3.JlO Fnnn31R nnnsjpledimll. The final inspection shall be
made after all work required by the building permit is com
pleted.

109.4 TInnSllJ)(ednGnn agenndes. The building official is authorized
to accept reports of approved inspection agencies, provided
such agencies satisfy the requirements as to qualifications and
reliability.

11.09.5 HnnsjpledllOnn lI"e((j]UIIests. It shall be the duty of the holder of
the building permit or their duly authorized agent to notify the
building official when work is ready for inspection. It shall be
the duty of the permit holder to provide access to and means for
inspections of such work that are required by this code.

11.09.6 Ajpljplll"ov31ll lI"e((j]UIIllll"e«ll. Work shall not be done beyond the
point indicated in each successive inspection without first ob
taining the approval of the building official. The building offi
cial, upon notification, shall make the requested inspections
and shall either indicate the portion of the construction that is
satisfactory as completed, or notify the permit holder or his or
her agent wherein the same fails to comply with this code. Any
portions that do not comply shall be corrected and such portion
shall not be covered or concealed until authorized by the build
ing official.

S!ECT~ON 1~ COl
CE~T~f~CATiE OF OCCUPANCY

.ll..ll.0.1 Use 3lll1lirll OCCUlljpl2lJrnCY. No building or structure shall be
used or occupied, and no change in the existing occupancy
classification of a building or structure or portion thereof shall
be made until the building official has issued a certificate ofoc
cupancy therefor as provided herein. Issuance of a certificate of
occupancy shall not be construed as an approval of a violation
of the provisions of this code or of other ordinances of the
jurisdiction.

11.11.0.2 Cell"tifkate nssUlledi. After the building official inspects
the building or structure and finds no violations of the provi-
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ADMINISTRATION

sions of this code or other laws that are enforced by the depart
ment of building safety, the building official shall issue a
certificate of occupancy that contains the following:

1. The building permit number.

2. The address of the structure.

3. The name and address of the owner.

4. A description of that portion of the structure for which
the certificate is issued.

5. A statement that the described portion of the structure
has been inspected for compliance with the require
ments of this code for the occupancy and division of oc
cupancy and the use for which the proposed occupancy
is classified.

6. The name of the building official.

7. The edition of the code under which the permit was is
sued.

8. The use and occupancy, in accordance with the provi
sions of Chapter 3.

9. The type of construction as defined in Chapter 6.

10. The design occupant load.

11. If an automatic sprinkler system is provided, whether
the sprinkler system is required.

12. Any special stipulations and conditions of the building
permit.

110.3 Temporary occupancy. The building official is autho
rized to issue a temporary certificate of occupancy before the
completion of the entire work covered by the permit, provided
that such portion or portions shall be occupied safely. The
building official shall set a time period during which the tempo
rary certificate of occupancy is valid.

110.4 Revocation. The building official is authorized to, in
writing, suspend or revoke a certificate of occupancy or com
pletion issued under the provisions of this code wherever the
certificate is issued in error, or on the basis of incorrect infor
mation supplied, or where it is determined that the building or
structure or portion thereof is in violation of any ordinance or
regulation or any of the provisions of this code.

SECTION 11~

SERVICE UTILITIES

111.1 Connection of service utilities. No person shall make
connections from a utility, source of energy, fuel or power to
any building or system that is regulated by this code for which a
permit is required, until released by the building official.

111.2 Temporary connection. The building official shall have
the authority to authorize the temporary connection of the
building or system to the utility source ofenergy, fuel or power.

111.3 Authority to disconnect service utilities. The building
official shall have the authority to authorize disconnection of
utility service to the building, structure or system regulated by
this code and the codes referenced in case of emergency where
necessary to eliminate an immediate hazard to life or property.
The building official shall notify the serving utility, and wher
ever possible the owner and occupant of the building, structure
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or service system of the decision to disconnect prior to taking
such action. If not notified prior to disconnecting, the owner or
occupant of the building, structure or service system shall be
notified in writing, as soon as practical thereafter.

SECTION 112
BOAIAD OF APPEALS

112.1 Geltller31R. In order to hear and decide appeals of orders,
decisions or determinations made by the building official rela
tive to the application and interpretation ofthis code, there shall
be and is hereby created a board of appeals. The board of ap
peals shall be appointed by the governing body and shall hold
offic-e at its pleasure. The board shall adopt rules of procedure
for conducting its business.

H.2.2 Limitations Ollll authority. An application for appeal
shall be based on a claim that the true intent of this code or the
rules legally adopted thereunder have been incorrectly inter
preted, the provisions of this code do not fully apply or an
equally good or better form of construction is proposed. The
board shall have no authority to waive requirements of this
code.

t 12.3 Qualifications. The board of appeals shall consist of
members who are qualified by experience and training to pass
on matters pertaining to building construction and are not em
ployees of the jurisdiction.

SECTION 113
V~OlATIONS

11.3.1 UlIlhllWfu! acts. It shall be unlawful for any person, firm
or corporation to erect, construct, alter, extend, repair, move,
remove, demolish or occupy any building, structure or equip
ment regulated by this code, or cause same to be done, in con
flict with or in violation of any of the provisions of this code.

113.2 Notice ofvioRatiolll. The building official is authorized to
serve a notice of violation or order on the person responsible for
the erection, construction, alteration, extension, repair, mov
ing, removal, demolition or occupancy of a building or struc
ture in violation of the provisions ofthis code, or in violation of
a permit or certificate issued under the provisions of this code.
Such order shall direct the discontinuance of the illegal action
or condition and the abatement of the violation.

:B.l3.3lPIrosecantion of vDoiation. If the notice of violation is not
complied with promptly, the building official is authorized to
request the legal counsel of the jurisdiction to institute the ap
propriate proceeding at law or in equity to restrain, correct or
abate such violation, or to require the removal or termination of
the unlawful occupancy of the building or structure in violation
of the provisions of this code or of the order or direction made
pursuant thereto.

1].3.4 VioDation pen31Dties. Any person who violates a provi
sion of this code or fails to comply with any ofthe requirements
thereof or who erects, constructs, alters or repairs a building or
structure in violation of the approved construction documents
or directive of the building official, or of a permit or certificate
issued under the provisions ofthis code, shall be subject to pen
alties as prescribed by law.
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• §fECCT~O~ ~ ~ ~

~1JO IP WOrRl~ 0 ~ [ij IE rRl
nn~Ln AIill~lln~Ir'n~yo Whenever the building official finds any
work regulated by this code being perfonned in a manner either
contrary to the provisions of this code or dangerous or unsafe,
the building official is authorized to issue a stop work order.

nn~t2 IT§§Iill21ll1llCeo The stop work order shall be in writing and
shall be given to the owner of the property involved, or to the
owner's agent, or to the person doing the work. Upon issuance
of a stop work order, the cited work shall immediately cease.
The stop work order shall state the reason for the order, and the
conditions under which the cited work will be pennitted to re
sume.

nn41031Ull1lll21w11'IilllllC~ll1l~nll1lIill21ll1llCeo Any person who shall continue
any work after having been served with a stop work order, ex
cept such work as that person is directed to perfonn to remove a
violation or unsafe condition, shall be subject to penalties as
prescribed by law.

§[ECCT~O~ ~ ~ ~

lL!J~§iQ\f!E §T~lL!JCCTlUJ~[E§ iii\U\Jl[J) [E(Q}lL!J~[P>U\JU!E~T

nnson C~lJ1l([lln~ll~ll1l§o Structures or existing equipment that are or
hereafter become unsafe, insanitary or deficient because of in
adequate means of egress facilities, inadequate light and venti
lation, or which constitute a fire hazard, or are otherwise
dangerous to human life or the public welfare, or that involve il
legal or improper occupancy or inadequate maintenance, shall
be deemed an unsafe condition. Unsafe structures shall be
taken down and removed or made safe, as the building official
deems necessary and as provided for in this section. A vacant
structure that is not secured against entry shall be deemed un
safe.

nnS02 RelC~Ir'([]1o The building official shall cause a report to be
filed on an unsafe condition. The report shall state the occu
pancy of the structure and the nature of the unsafe condition.

nnS03 N~~keo If an unsafe condition is found, the building offi
cial shall serve on the owner, agent or person in control of the
structure, a written notice that describes the condition deemed
unsafe and specifies the required repairs or improvements to be
made to abate the unsafe condition, or that requires the unsafe
structure to be demolished within a stipulated time. Such notice
shall require the person thus notified to declare immediately to
the building official acceptance or rejection of the terms of the
order.

nnSo41 Me~lln~([l\ ~[§eIr'vkeo Such notice shall be deemed prop
erly served if a copy thereof is (a) delivered to the owner per
sonally; (b) sent by certified or registered mail addressed to the
owner at the last .known. address with the iretum rec~ipt re
quested; or (c) delIvered III any other manner as prescnbed by
local law. If the certified or registered letter is returned showing
that the letter was not delivered, a copy thereof shall be posted
in a conspicuous place in or about the structure affected by such
notice. Service of such notice in the foregoing manner upon the
owner's agent or upon the person responsible for the structure
shall constitute service of notice upon the owner.

nnsos R.e§~~Ir21all~ll1lo The structure or equipment determined to
be unsafe by the building official is pennitted to be restored to a

safe condition. To the extent that repairs, alterations or
additions are made or a change of occupancy occurs during the
restoration of the structure, such repairs, alterations, additions
or change of occupancy shall comply with the requirements of
Section 105.2.2 and Chapter 34.
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(c~A~rE~ 2

DEFn,nT~()NS

~~CIJ~O~ 2(o)~

G~NrE~Al

2ll):D..:D. Scope. Unless otherwise expressly stated, the following
words and terms shall, for the purposes of this code, have the
meanings shown in this chapter.

20:D..2 IlIDltelfdlnaH1lgeabnRnty. Words used in the present tense in
clude the future; words stated in the masculine gender include
the feminine and neuter; the singular number includes the plu
ral and the plural, the singular.

20:D..3 l'elfms definerllnll1l. otllnelf co«1!es. Where terms are not de
fined in this code and are defined in the International Fuel Gas
Code, International Fire Code, International Mechanical Code
or International Plumbing Code, such terms shall have the
meanings ascribed to them as in those codes.

20:D..4 TelI"ms ll1l.ot dlefnrrne«1l. Where terms are not defined through
the methods authorized by this section, such terms shall have
ordinarily accepted meanings such as the context implies.

~!ECIi~(Ql~ 2(0)2
[DlEf~N~T~(Q)N~e ACCESSmILE. See Section 1102.l.

ACCESSIBLE MEAN§ OF EGRE§§. See Section 1002.1.

ACCESSIBLE ROUTE. See Section 1102.1.

o ACCESSiBLE UNllT. See Section 1102.

ACCREIJ)llTATiON BODY. See Section 2302.1.

ACTIVE FAUILT/ACTllVE FAULT TRACE. See Section
1613.1.

ADDITllON. An extension or increase in floor area or height of
a building or structure.

ADHERED MASONRY VJENJEJER. See Section 1402.1.

~ ~~J:':~~~~~AlR lRJES][§']['ANCIE. (Steel Construction).

~ ADJUSTED SHEAR RE§ll§TANCE. (Wood Construction).
See Section 2302.1.

ADMIXTURJE. See Section 1902.1.

ADOBJE CON§TRUCTION. See Section 2102.1.

Stabm7ledl adobe. See Section 2102.1.
UIlJl.stabnRJi7led adobe. See Section 2102.1.

[F] AEROSOIL. See Section 307.2.

ILevell :D. aeJl"'osoR jplfodlu.nds. See Section 307.2.
ILevell 2 aelI"osoH jpIfO([ll1lllds. See Section 307.2.
Leven :3 aelfosoll lPllfod1lllds. See Section 307.2.

_ [IF] AEROSOL CONTAiNER. See Section 307.2.

• AGGREGATE. See Section 1902.1.

AGGREGATIE9 LllGIHITWEllGJH[T. See Section 1902.1.

AGJiUCUILTUJRAlL9 IlnJllILDHNG. A structure designed and
constructed to house farm implements, hay, grain, poultry, live
stock or other horticultural products. This structure shall not be
a place of human habitation or a place of employment where
agricultural products are processed, treated or packaged, nor
shall it be a place used by the public.

ATIlR-TINFILAl'ElD §TIlUJCTUJRJE. See Section 3102.2.

AlllR-SUPPORTED §l'RIJCTURJE. See Section 3102.2.

D01lllMe slkillll. See Section 3102.2.

Silll1glle slknllll. See Section 3102.2.

ATISLE ACCES§WAY. See Section 1002.1.

[F] ALARM NOTTIFTICATTION APJPILJrANCE. See Section
902.1.

[IF] AILARM SliGNAIL. See Section 902.1.

[F] AILARM VERTIFKCATION FEATURE. See Section
902.1.

AILLEY. See "Public way."

AILILOWAllU.JE §1fJRJE§§ DESIGN. See Section 1602.1.

AILTEJRATIION. Any construction or renovation to an existing
structure other than repair or addition.

AILTJERNATllNG TREAD IDJEVTICE. See Section 1002.1.

ANCIHIOR. See Section 2102.1.

ANCHOR lRUJIILDllNG. See Section 402.2.

ANCHORED MASONRY VENEER. See Section 1402.1.

ANNUILAR SPACE. See Section 702.1.

[F] ANNUNCllATOJR. See Section 902.1.

APPROVED. Acceptable to the building official.

APPROVED AGENCY. See Section 1702.1.

APPROVED FAIBJRllCATOR. See Section 1702.1.

APPROVED SOURCE. An independent person, firm or cor- ~;
poration, approved by the building official, who is competent,
and experienced in the application of engineering principles to {
materials, methods or systems analyses.

ARCIHIllTECl'URAIL TIERRA COTTA. See Section 2102.1.

AREA. See Section 2102.1.

lRedldledl. See Section 2102.1.
GIfOSS clfoss-sednorrnall. See Section 2102.1.
Net clfoss-sednorrnaH. See Section 2102.1.

AREA9 BUlllLDllNG. See Section 502.1.

AREA OIF REFUGE. See Section 1002.1.

AREAWAY. A subsurface space adjacent to a building open at
the top or protected at the top by a grating or guard.

Al'RUJM. See Section 404.1.1.



DEFINITIONS

ATTACHMENTS, SEISMIC. See Section 1613.1.

ATTIC. The space between the ceiling beams of the top story
and the roof rafters.

[F] AUDIBLE ALARM NOTIFliCATION APPLIANCE.
See Section 902.1.

[F] AUTOMATIC. See Section 902.1.

[F] AUTOMATIC FIRE-EXTINGUISHING SYSTEM.
See Section 902.1.

[F] AUTOMATIC SPRINKLER SYSTEM. See Section
902. I.

[F] AVERAGE AMBIENT SOUND LEVEL. See Section
902.1

AWNING. An architectural projection that provides weather
protection, identity or decoration and is wholly supported by
the building to which it is attached. An awning is comprised of
a lightweight, rigid skeleton structure over which a covering is
attached.

BACKING. See Section 1402.1.

BALCONY, EXTERIOR. See Section 1602.I.

[F] BARRICADE. See Section 307.2.

Artificial barricade. See Section 307.2.

Natural barricade. See Section 307.2.

BASE. See Section 1613.1.

BASE FLOOD. See Section 1612.2.

BASE FLOOD ELEVATION. See Section 1612.2.

BASE SHEAR. See Section 1602.1.

BASIC SEISMIC-FORCE-RESISTING SYSTEMS. See
Section 1602.1.

Bearing wall system. See Section 1602.1.
Building frame system. See Section 1602.1.
Dual system. See Section 1602.1.
Inverted pendulum system. See Section 1602.1.
Moment-resisting frame system. See Section 1602.1.
Shear wall-frame interactive system. See Section 1602.1.

BASEMENT. That portion of a building that is partly or com
pletely below grade (see "Story above grade plane" and Sec
tions 502.1 and 1612.2).

BED JOINT. See Section 2102.1.

BLEACHERS. See Section 1002.1.

BOARDING HOUSE. See Section 310.2.

[F] BOILING POINT. See Section 307.2.

BOND BEAM. See Section 2102.1.

BOND REINFORCING. See Section 2102.I.

I BOUNDARY ELEMENT. See Sections 1602.1 and 1613.1.

I BOUNDARY MEMBERS. See Section 1602.1.

BRACED WALL L][NE. See Section 2302.1.

BRACED WALL PANEL. See Section 2302.1.

BRICK. See Section 2102.1.

Calcium silicate (sand lime brick). See Section 2102.1.

CHay lOr sIrn31lle. See Section 2102.1.
COll1lcJrete. See Section 2102.1.

:nUU1f'fITJE. See Section 1613.1.

BUiLDiNG. Any structure used or intended for supporting or
sheltering any use or occupancy.

BUIILDITNG, lENCLOSED. See Section 1609.2.

BUILDiNG LINE. The line established by law, beyond which
a building shall not extend, except as specifically provided by
law.

BUliLDITNG, ILOW-RiSE. See Section 1609.2.

BUILDING OFFICIAL. The officer or other designated au
thority charged with the administration and enforcement of this
code, or a duly authorized representative.

BUILDJING, OPEN. See Section 1609.2.

BUILDING, PARTIALLY ENCLOSED. See Section
1609.2.

BUILDITNG, SIMPLE DIAPHRAGM. See Section 1609.2.

lBUllLT-UP ROOF COVERKNG. See Section 1502.1.

BUTTRESS. See Section 2102.1.

CABLE-RESTRAINED, AIR-SUPPORTED STRUC
TURE. See Section 3102.2.

CANOPY. An architectural projection that provides weather
protection, identity or decoration and is supported by the build
ing to which it is attached and at the outer end by not less than
one stanchion. A canopy is comprised of a rigid structure over
which a covering is attached.

CANTILlEVlERED COLUMN SYSTEM. See Section
1602.1.

[IF] CARBON DIOXIDE EXTINGUISHING SYSTEMS.
See Section 902.1.

CAST STONE. See Section 2102.1.

[F] CEILING LIMIT. See Section 902.1.

CEXLJING RADIATION DAMPER. See Section 702.1.

CELL. See Section 2102.1.

CEMENT PLASTER. See Section 2502.1.

CEMlENTlITliOUS MATERIALS. See Section 1902.1.

CERAMIC lFllBER BLANKET. See Section 721.1.1.

CERTIFiCATE OF COMPLIANCE. See Section 1702.1.

CHIMNEY. See Section 2102.1.

CHIMNEY TYPES. See Section 2102.1.

Hngh-lbleat appliance type. See Section 2102.1.
Low-heat appliance type. See Section 2102.I.
Masonry type. See Section 2102.1.
MedhJlm-lhleat appliance type. See Section 2102.1.

CliRCUlLATION PATH. See Section 1102.1.

CLADDING. See "Components and cladding."

[IF] CLEAN AGENT. See Section 902.1.

CILEANOUT. See Section 2102.1.

[IF] CLOSED SYSTEM. See Section 307.2.
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COlLLAR ]OTINT. See Section 2102.1.

COlLlLECJrOR. See Sections 1613.1 and 2302.1.

COLLEC1I'OR JEJLJEMJEN1I'S. See Section 1602.1.

COlLUMN. See Section 1902.1.

COlLUMN9MASONRY. See Section 2102.1.

COMBIINA1I'HON IFIIRJE/SMOKIE DAMPJER. See Section
702.1.

[IF] COMB1US1I'IIlRLJE JD1US1I'. See Section 307.2.

[IF] COMB1USl'JIBLJE IF'llBERS. See Section 307.2.

[IF] COMB1USTlIlBILJE lLJ:IQUIIJD. See Section 307.2.

CDas§ IIR. See Section 307.2.
CDas§ UJIA. See Section 307.2.
CDas§ IIJIIIJR. See Section 307.2.

COMMON PATH OIF EGRESS TRAVJElL. See Section
1002.1.

COMPONJEN1I'. See Section 1613.1.

C~mp~ll1Hell1l~ eQlllllnjplmell1lt. See Section 1613.1.
ComJPloll1lell1lt9flexnMe. See Section 1613.1.
ComJPlmllell1l~9 rrignrll. See Section 1613.1.

COMPONJENTS ANJD ClLAJDJDllNG. See Section 1609.2.

COMPOSIITJE MASONRY. See Section 2102.1.

[IF] COMPRESSEJD GAS. See Section 307.2.

COMPRESSiVJE S1I'RlENG1I'JHI OIF MASONRY. See Sec
tion 2102.1.

CONCRE1I'JE. See Section 1902.1.

CONCRE1I'E CAUONA1I'E AGGRJEGA1I'JE. See Section
721.1.1.

CONCR1E1I'JE9CJElLlL1UlLAR. See Section 721.1.1.

CONCRJE1I'JE9lLRGJHI1I'WJEIIGIHI1I' AGGRJEGA1I'JE. See Sec
tion 721.1.1.

CONCRJETJE9lP'ERlLII1I'JE. See Section 721.1.1.

CONClRJE1I'JE9 SANJD-lLITGIHI1I'WJEIIGIHI1I'. See Section
721.1.1.

CONCRJE1I'E9 SIIlLIICJE01US AGGRlEGA1I'JE. See Section
721.1.1.

CONCRJE1I'JE (IF'J9 SPJECIIIFJIJEJD COMPRJESSITVJE
STRENGTH OF. See Section 1902.1.

CONCIRJE1I'JE9VlERMIIC1UlLJI1I'JE. See Section 721.1.1.

CONJFlINJED REG-JION. See Section 1602.1.

CONNEC1I'OR. See Section 2102.1.

[IF] CONSTAN1I'lLY A1I'TlENDJEJD lLOCATllON. See Section
902.1.

CONS1I'R1UCTJION JDOC1UMJENTS. Written, graphic and
pictorial documents prepared or assembled for describing the
design, location and physical characteristics of the elements of
a project necessary for obtaining a building permit.

CONS']fRlUCTlION TYPES. See Section 602.

'JryJPle IT. See Section 602.2.
'Jry!P'e IIlI. See Section 602.2.

lDllElFilNlTiONS

'JryJPle IIIIII. See Section 602.3.
'Jry!P'e lIV. See Section 602.4.
'Jrype v. See Section 602.5.

[JF] CONTIINU01US GAS~JDJE1I'lECTlION SYSTEM. See
Section 415.2.

CONTIRAC1fllON ]OIINT. See Section 1902.1.

[IF] CONTROlL ARJEA. See Section 307.2.

CONTROlLlLEJD lLOW~§TIRENG1fH MATERIIAL. A n
self-compacted, cementitious material used primarily as a U
backfill in place of compacted fill.

CONVJENTlIONAlL lLIIGIHI1I'~IFRAMlE WOOJD CON~

STR1UCTIION. See Section 2302.1.

CORRIIJDOR. See Section 1002.1.

CORROSIION IRlESIISTANClE. The ability of a material to n.·.

withstand deterioration of its surface or its properties when ex- U
posed to its environment.

[IF] CORROS1[VlE. See Section 307.2. <=J

C01URT. An open, uncovered space, unobstructed to the sky,
bounded on three or more sides by exterior building walls or
other enclosing devices.

COVJER. See Section 2102.1.

COVJERJEJD MAlLlL JlUJIIlLJDIING. See Section 402.2.

CRiPPlLlE WAlLlL. See Section 2302.1.

CRYOGJENiC IFlL1UII]). See Section 307.2.

JDAlLlLlE GlLASS. See Section 2402.1.

JDAMPJER. See Section 702.1.

JDJEAJD LOADS. See Section 1602.1.

JDJEClK. See Section 1602.1.

])JECOlRATllVlE GlLASS. See Section 2402.1.

[IF] DJEIFlLAGIRATIION. See Section 307.2.

JDJEIFORMABJIlLTITY. See Section 1602.1.

IHIng!lll rlletforrm:allhnDnty ellemell1lt. See Section 1602.1.
IUll1l1luterll rlleft'orrm:allbfillRtty ellemell1lt. See Section 1602.1.
lLow rlleft'orrm:albnllfity ellemell1lt See Section 1602.1.

JDJEJFORMATiON. See Section 1602.1.

lLnmnterll rlleft'orrm:altnl[j)ll1l. See Section 1602.1.
1Ulltnm:alte rlldl[j)rrm:altnoll1l. See Section 1602.1.

JDJElFOJRMJEJD RJEIINIFORCJEMlENT. See Section 1902.1.

[IF] JDJElL1UGlE SYSTJEM. See Section 902.1.

JDIESIIGN lEARTlHIQ1UAlKIE. See Section 1613.1.

JDIESIIGN IFlLOO]). See Section 1612.2.

JDIESIIGN IFlLOOD IElLJEVA1I'IION. See Section 1612.2.

JDIESIIGN STRIENGTH. See Section 1602.1.

JDJESIIGNA1fJED SJEIISMIIC SYSTJEM. See Section 1613.1.

[IF] DJETACIHIEJD §1I'OJRAGJE BUlllLDlING. See Section 307.2.

JDIETIECTABLlE WARNTING. See Section 1102.1.

[IF] lDJETIECTOR9IHIJEAT. See Section 902.1.

[IF] JDlETONATIION. See Section 307.2.
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DIAPHRAGM. See Sections 1602.1 and 2102.I.

Diaphragm, blocked. See Sections 1602.1 and 2102.1.
Diaphragm, boundary. See Section 1602.1.
Diaphragm, chord. See Section 1602.1.
Diaphragm, flexible. See Section 1602.1.
Diaphragm, rigid. See Section 1602.1.
Diaphragm, unblocked. See Section 2302.1.

• DIMENSIONS. See Section 2102.I.

Actual. See Section 2102.I.
Nominal. See Section 2102.I.
Specified. See Section 2102.I.

DISPENSING. See Section 307.2.

DISPLACEMENT. See Section 1613.1.

Design displacement. See Section 1613.1.
Total design displacement. See Section 1613.1.
Total maximum displacement. See Section 1613.I.

DISPLACEMENT RESTRAINT SYSTEM. See Section
1613.1

DOOR, BALANCED. See Section 1002.1.

DORMITORY. See Section 310.2.

DRAFTSTOP. See Section 702.1.

DRAG STRUT. See Section 2302.1.

[F] DRY-CHEMICAL EXTINGUISHING AGENT. See
Section 902.1.

DRY FLOODPROOFING. See Section 1612.2.

DURATION OF LOAD. See Section 1602.1.

DWELLING. A building that contains one or two dwelling
units used, intended or designed to be used, rented, leased, let
or hired out to be occupied for living purposes.

DWELLING UNIT. See Section 310.2.•I DWELLING UNIT OR SLEEPING UNIT, MULTI-
STORY. See Section 1102.

I DWELLING UNIT OR SLEEPING UNIT, TYPE A. See
Section 1102.

I DWELLING UNIT OR SLEEPING UNIT, TYPE B. See
Section 1102.

EFlFECTIVE DAMPING. See Section 1613.1.

EFFECTIVE EMBEDMENT DEPTH. See Section
1913.2.2.

EFFECTIVE HEIGHT. See Section 2102.1.• EFFECTIVE STIFFNESS. See Section 1613.1.

EFFECTIVE WIND AREA. See Section 1609.2.

EGRESS COURT. See Section 1002. I.

ELEMENT. See Section 1602.1.

Ductile element. See Section 1602.1.
Limited ductile ellement. See Section 1602.1.
NonductDle element. See Section 1602.1.

[F] EMERGENCY ALARM SYSTEM. See Section 902.1.
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[F] EMERGENCY CONTROL STATION. See Section
415.2.

EMERGENCY ESCAPE AND RESCUE OPENING. See
Section 1002.1.

[F] EMERGENCY VOICE/ALARM COMMUNICA
TIONS. See Section 902.1.

EMPLOYEE WORK AREA. See Section 1102.1.

EQUIPMENT SUPPORT. See Section 1602.1.

ESSENTTIAL FACILITiES. See Section 1602.1.

[IF] EXHAUSTED ENCLOSURE. See Section 415.2.

EXISTING CONSTRUCTION. See Section 1612.2.

EXISTING STRUCTURE. A structure erected prior to the
date of adoption of the appropriate code, or one for which a le
gal building permit has been issued.

EXIT. See Section 1002.1.

EXIT ACCESS. See Section 1002.1.

EXIT DISCHARGE. See Section 1002.1.

EXIT DISCHARGE, LEVEL OF. See Section 1002.1.

EXIT ENCLOSURE. See Section 1002.1.

EXIT PASSAGEWAY. See Section 1002.1.

EXPANDED VINYL WALL COVERING. See Section
802.1.

[F] EXPLOSION. See Section 902.1.

[F] EXPLOSIVE. See Section 307.2.

High expiosive. See Section 307.2.
Low explosive. See Section 307.2.
Mass detonating explosives. See Section 307.2.
UNIDOTn Class 1 Explosives. See Section 307.2.

Division 1.1. See Section 307.2.
Divisiol1l 1.2. See Section 307.2.
Division 1.3. See Section 307.2.
Divisiol1l 11..4. See Section 307.2.
Division 1.5. See Section 307.2.
Division 1.6. See Section 307.2.

EXTERiOR SURFACES. See Section 2502.1.

EXTERIOR WALL. See Section 1402.1.

EXTERIOR WALL COVERING. See Section 1402.1.

EXTERIOR WALL ENVELOPE. See Section 1402. I.

1F RATING. See Section 702.1.

lFABRiCATED ITEM. See Section 1702.1.

[F] lFABRKCATION AREA. See Section 415.2.

FACILITY. See Section 1102.1.

FACTORED LOAD. See Section 1602.1.

FIBERBOARD. See Section 2302.1.

[F] FIRE ALARM CONTROL UNIT. See Section 902.1.

[F] FIRE ALARM SIGNAL. See Section 902.1.

[F] FIRE ALARM SYSTEM. See Section 902.1.
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•

lFIRE AREA. See Section 702.1.

FIRE BARIIUJER. See Section 702.1.

[IF] FIRE COMMAND CENTER. See Section 902.1.

lFIRE DAMPER. See Section 702.1.

[IF] lFIRE DETECTOR? AUTOMATITC. See Section 902.1.

lFTIRE DOOR. See Section 702.1.

lFIRE DOOR ASSEMBLY. See Section 702.1.

FllJRlE EXIT HARDWARE. See Section 1002.1.

JFITRE PARTJITIfON. See Section 702.1.

FIRE PROTECTION lRATIING. See Section 702.1.

[F] FIRE lPROTECTITON SYSTEM. See Section 902.1.

lFllRlE RESlISTANCE. See Section 702.1.

lFIR]EaRJESITSTANCE RATING. See Section 702.1.

lFlIREaRESllSTANT JOINT SYSTEM. See Section 702.1.

[F] FIRE SAlFETY lFUNCTIONS. See Section 902.1.

lFlIRE SlEPAJRATJION DlISTANCE. See Section 702.1.

lFIRE WALL. See Section 702.1.

lFJIJRE WlINDOW ASSEMBLY. See Section 702.1.

lFIlREBLOCKING. See Section 702.1.

lFlIREPLACE. See Section 2102.1.

•

FIREPLACE THROAT. See Section 2102.1.

lFIREWORKS. See Section 307.2.

lFlIREWORKS? 1.3G. See Section 307.2.

lFiRlEWORJKS? 1.4\G. See Section 307.2.

lFLAME RESiSTANCE. See Section 802.1.

FLAME SPlRlEAD. See Section 802.1.

lFLAME SPREAD lINDEX. See Section 802.1.

[F] FLAMMABLE GAS. See Section 307.2.

[F] FLAMMABLE LlIQUElFlIED GAS. See Section 307.2.

[IF] FLAMMABLE LlIQUlID. See Section 307.2.

CRass lIA. See Section 307.2.
CRass liB. See Section 307.2.
CRass IC. See Section 307.2.

[IF] FLAMMABLE MATERIrAL. See Section 307.2.

[]F] FLAMMABLE SOLKD. See Section 307.2.

[IF] FLAMMABLE VAPORS OR lFUMES. See Section
415.2.

[IF] FLASH POINT. See Section 307.2.

FLEXIBLE BUiLDllNGS AND OTHER STRUCTURES.
See Section 1609.2.

FLEXIBLE lEQUITPMENT CONNlECTTIONS. See Section
1602.1.

~ FLEXURAL LENGTIHI. See Section 1808.1.

• FLOOD OR FLOODllNG. See Section 1612.2.

FLOOD DAMAGEaRJES!STANT MATERIALS. See Sec
tion 1612.2.

DEfiNITIONS

FLOOD HAZARD AREA. See Section 1612.2.

FLOOD HAZARD AREA SUBJECT TO HIGH VELOC
ITY WAVE ACTION. See Section 1612.2.

FLOOD llNSURANCE RATE MAP (FIRM). See Section
1612.2.

FLOOD lINSURANCE STUDY. See Section 1612.2.

FLOODWAY. See Section 1612.2.

FLOOR AREA? GROSS. See Section 1002.1.

lFlLOOR AREA? NET. See Section 1002.1.

FLOOR FllRlE DOOR ASSEMBLY. See Section 702.1.

FlLY GALLERY. See Section 410.2.

[IF] lFOAM~EXTlINGU[SH][NG SYSTEMS. See Section
902.1.

FOAM PLASTIC lINSUJLATION. See Section 2602.1.

FOLDING AND TElLESCOPIC SEATING. See Section
1002.1.

FOOD COURT. See Section 402.2.

FlRAME. See Section 1602.1.

Braced frame. See Section 1602.1.
Concell1lb·icaRHy lbraced! frame (CBF). See Section 1602.1.
lEcceHlltriicaJl!y lbIr'aced frame (EBF). See Section 1602.1.
Ordllrrllary cOll1lcelt1ltJrkaUy bJraced! ft'lf'ame (OCBF). See Sec
tion 1602.1 .
SlPechllll cOHllceJrntJrkany braced frame (SCBlF). See Section
1602.1.
Momell1lt flf'ame. See Section 1602.1.

[IF] GAS CABINET. See Section 415.2.

[F] GAS ROOM. See Section 415.2.

GLASS lFllBERBOARD. See Section 721.1.1.

GILUED BUILT~UP MEMBER. See Section 2302.1.

GRADE FLOOR OPENING. A window or other opening lo
cated such that the sill height of the opening is not more than 44
inches (1118 rnm) above or below the finished ground level ad
jacent to the opening.

GRADE (LUMBER.). See Section 2302.1.

GRADE PLANE. See Section 502.1.

GRANDSTAND. See Section 1002.1.

GRAVlITY LOAD. See Section 1613.1.

GRiDIRON. See Section 410.2.

GROSS lLEASABLE AREA. See Section 402.2.

GROUTED MASONRY. See Section 2102.1.

GJrOllnted lInonllow~1lllJl1lit masonry. See Section 2102.1.
Gll"ounted mlllllltiiwytllne masonry. See Section 2102.1.

GUARD. See Section 1002.1.

GYPSUM BOARD. See Section 2502.1.

GYPSUM PlLASTER. See Section 2502.1 .

GYPSUM VENEER PLASTER. See Section 2502.1.

HAlIUTABLE SPACE. A space in a building for living, sleep
ing, eating or cooking. Bathrooms, toilet rooms, closets, halls,
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storage or utility spaces and similar areas are not considered
habitable spaces.

[F] HALOGENATED EXTINGUISHING SYSTEMS. See
Section 902.1.

[:IF] HANDLING. See Section 307.2.

HANDRAIL. See Section 1002.1.

HARDBOARD. See Section 2302.1.

HAZARDOUS CONTENTS. See Section 1613.1.

[F] HAZARDOUS MATERIALS. See Section 307.2.

[:IF] HAZARDOUS PRODUCTION MATERIAL (RPM).
See Section 415.2.

HEAD JOINT. See Section 2102.1.

HEADER (Bonder). See Section 2102.1.

[F] HEALTH HAZARD. See Section 307.2.

HEIGHT, BUILDING. See Section 502.1.

HEIGHT, STORY. See Section 502.1.

HEIGHT, WALLS. See Section 2102.1.

HELIPORT. See Section 412.5.2.

HELISTOP. See Section 412.5.2.

[F] HIGHLY TOXIC. See Section 307.2.

HISTORIC BUILDINGS. Buildings that are listed in or eligi
ble for listing in the National Register of Historic Places, or
designated as historic under an appropriate state or local law
(see Section 3406).

HORIZONTAL EXIT. See Section 1002.1.

[IF] HPM FLAMMABLE LIQUID. See Section 415.2.

[F] HPM ROOM. See Section 415.2.

HURRICANE-PRONE REGIONS. See Section 1609.2.

IMMEDIATELY DANGEROUS TO LIFE AND HEALTH
(IDLH). See Section 415.2.

IMPACT LOAD. See Section 1602.1.

iMPORTANCE FACTOR, I. See Section 1609.2.

IINCOMPATmLE MATERIALS. See Section 307.2.

INDUSTRIAL EQUIPMENT PLATFORM. See Section
502.1.

[F] INITIATING DEVICE. See Section 902.1.

INSPECTION CERTIFICATE. See Section 1702.1.

I. INTENDED TO BE OCCUPIED AS A RESIDENCE. See
I Section 1102.

INTERIOR FINISH. See Section 802.1.

INTERIOR FLOOR FINISH. See Section 802.1.

INTERIOR SURFACES. See Section 2502.1.

INTERIOR WALL AND CEILING FINISH. See Section
802.1.

INTERLAYMENT. See Section 1502.1.

INVERTED PENDULUM-TYPE STRUCTURES. See
Section 1613.1.
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ISOLATION INTERFACE. See Section 1613.1.

ISOLATION JOINT. See Section 1902.1.

ISOLATION SYSTEM. See Section 1613.1.

ISOLATOR UNIT. See Section 1613.1.

JOiNT. See Sections 702.1 and 1602.1.

JURISDICTITON. The governmental unit that has adopted this
code under due legislative authority.

LABEL. See Section 1702.1.

LIGHT-DIFFUSING SYSTEM. See Section 2602.1.

LIGHT-FRAME CONSTRUCTION. A type ofconstruction
whose vertical and horizontal structural elements are primarily
fonned by a system of repetitive wood or light gage steel fram
ing members.

LJIGEfT-TRANSMiTTiNG PLASTIC ROOF PANELS.
See Section 2602.1.

LIGHT-TRANSMITfING PLASTIC WALL PANELS.
See Section 2602.1.

LIMIT STATE. See Section 1602.1.

[IF] LIQUID. See Section 415.2.

[F] LIQUJID STORAGE ROOM. See Section 415.2.

[F] IJQUKD USE, DISPENSING AND MIXING ROOMS.
See Section 415.2.

LISTED. See Section 902.1.

LIVE LOADS. See Section 1602.1.

LIVE LOADS (ROOF). See Section 1602.1.

LOAD. See Section 1613.1.

Gravity Road (W). See Section 1613.1.

LOAD AND RESISTANCE FACTOR DESIGN (LRFD).
See Section 1602.1.

LOAD FACTOR. See Section 1602.1.

LOADS. See Section 1602.1.

LOADS EFFECTS. See Section 1602.1.

LOT. A portion or parcel of land considered as a unit.

LOT LINE. A line dividing one lot from another, or from a
street or any public place.

[F] LOWER FLAMMABLE LIMIT (LFL). See Section
415.2.

LOWEST FLOOR. See Section 1612.2.

MAIN WINDFORCE-JRESiSTING SYSTEM. See Section
1609.2.

MALL. See Section 402.2.

[F] MANUAL FIRE ALARM BOX. See Section 902.1.

MANUFACTURER'S DESIGNATION. See Section
1702.1.

MARK. See Section 1702.1.

MARQUEE. A pennanent roofed structure attached to and
supported by the building and that projects into the public right
of-way.
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MECHANITCAL EQ1UIIPMENT SCREEN. See Section
1502.1.

MEMJRRANEaCOVERED CABLE STJlUJCT1URE. See
Section 3102.2.e MIEMIBJRANJE-CIQlVlERJED !FRAMlE S1rJRIUCTIURJE. See
Section 3102.2.

MEMBRANE PlENETRATIION. See Section 702.1.

MEMlRRANEaJPENETRATIION JFJIRlESTOJP. See Section
702.1.

~ ~~iAL COMPOSIITE MATERIAL (MCM). See Section

~ ~~~~~2.COMPOSIITE MATERIIAL SYSTEM. See Sec

METAL ROOJF PANEL. See Section 1502.1.

METAL ROOJF SlHIITNGLlE. See Section 1502.1.

MEZZANlINE. See Section 502.1.

MTINERAlL BOARD. See Section 721.1.1.

MODJIJFIIED nUT1UMEN JROOJF COVERIING. See Section
1502.1.

MORTAR. See Section 2102.1.

MORTAR9 SURFACEa]RONDIING. See Section 2102.1.

M1UlLTIILEVEL ASSEMBLY SEATIING. See Section
1102.1.

[JF] M1ULTIIPLEaSTATIION ALARM DEVIICE. See Section
902.1.

[JF] MULTIIJPLEaSTATIION SMOKE ALARM. See Section
_ 902.1.

• NATILING~ lB01UNIDlARY. See Section 2302.1.

NAJIJLITNG9 lEDGE. See Section 2302.1.

NAIIlLIING9 JFlIELD. See Section 2302.1.

• MASONRY. See Section 2102.1.
Asll1l.RaJr mas(J)IDlJry. See Section 2102.1.
C01lllJrsedl as!hlllaJr. See Section 2102.1.
Gllass 1lRIDlfit masoIDlJrY. See Section 2102.1.
PHaRllll masoIDlJrY. See Section 2102.1.
RaJrllrllom asJtnllaJr. See Section 2102.1.
ReiIDltfm°teedi mas0l!1IJI"Y. See Section 2102.1.
Solidi ma§ollllJrY. See Section 2102.1.

MASONRY 1UNITT. See Section 2102.1.
Cllay. See Section 2102.1.
ConcJrete. See Section 2102.1.
lHIoBllow. See Section 2102.1.
Sollfid. See Section 2102.1.

MAXIMUM CONSIDERED lEARTlHIQ1UAKE. See Section
1613.1.

MEAN DAiLY TEMPEJRAT1URE. See Section 2102.1.

MEAN ROOF IHIlEIIGIHIT. See Section 1609.2.

MEANS OF EGRIESS. See Section 1002.1.

MECHANIICALaACCESS OJPEN JPARKIING GARAGES.
See Section 406.3.2.

IDllEfiNiTiONS

NAT1URALLY DURABLE WOOD. See Section 2302.1.

Deteay JresRstaIl1lt. See Section 2302.1.
TeJrmfite JresHsblll1lt. See Section 2302.1.

NOMINAL LOADS. See Section 1602.1.

NOMTINAL SiZE (L1UMIBER). See Section 2302.1.

NONB1UJILDING STJR1UCT1URE. See Section 1613.1.

NONCOMBUSTllBLE MEMBRANE STRUCTURE. See
Section 3102.2.

[JF] NORMAL TEMJPERAT1URE AND PRESSURE (NTP).
See Section 415.2.

NOSllNG. See Section 1002.1.

[JF] N1UJISANCE ALARM. See Section 902.1.

OCCUPANCY IMPORTANCE FACTOR. See Section
1613.1.

OCC1UPANT LOAD. See Section 1002.1.

OCCUJPIIABLE SPACE. A room or enclosed space designed
for human occupancy in which individuals congregate for
amusement, educational or similar purposes or in which occu
pants are engaged at labor, and which is equipped with means
of egress and light and ventilation facilities meeting the re
quirements of this code.

OJPEN JPARKING GARAGE. See Section 406.3.2.

[F] OPEN SYSTEM. See Section 307.2.

OPERATIING BUiLDiNG. See Section 307.2.

[JF] ORGANIC PEROXTIDE. See Section 307.2.

Clla§§ TI. See Section 307.2.
CRas§ IITI. See Section 307.2.
Clla§§ TIH. See Section 307.2.
Cllas§ IIV. See Section 307.2.
CRa§s ~ See Section 307.2.
1UlT1ltellassnfnedl ddoIDlalhlle. See Section 307.2.

OTHER STRUCTVRJES. See Section 1602.1.

OWNER. Any person, agent, firm or corporation having a le
gal or equitable interest in the property.

[JF] OXlIDlIZER. See Section 307.2.

CRass 4. See Section 307.2.
CRass 3. See Section 307.2.
Cllas§ 2. See Section 307.2.
Cllas§ :ll.. See Section 307.2.

[JF] OXITDTIZING GAS. See Section 307.2.

IPQDlELTA EFFECT. See Section 1602.1.

JPANEL (PART OF A STlRJUCT1URJE). See Section 1602.1.

PANlIC JHIARDWAlRJE. See Section 1002.1.

JP'ARTlICLlEBOARD. See Section 2302.1.

JPEDESTAL. See Section 1902.1.

PENETRATION FITJRES']I'OP. See Section 702.1.

PlENTIHI01USlE. See Section 1502.1.
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PERMIT. An official document or certificate issued by the au
thority having jurisdiction which authorizes performance of a
specified activity.

PERSON. An individual, heirs, executors, administrators or
assigns, and also includes a firm, partnership or corporation, its
or their successors or assigns, or the agent of any of the afore
said.

PERSONAL CARE SERVICE. See Section 310.2.

[F] PHYSICAL HAZARD. See Section 307.2.

I PIER FOUNDATIONS. See Section 1808.1.

Belled piers. See Section 1808.1.

PILE FOUNDATIONS. See Section 1808.1.

Auger uncased piles. See Section 1808.1.
Caisson piles. See Section 1808.1.
Concrete-filled steel pipe and tube piles. See Section
1808.1.
Driven uncased piles. See Section 1808.1.
Enlarged base piles. See Section 1808.1.
Piles. See Section 1808.1.
Steel-cased piles. See Section 1808.1.

PINRAIL. See Section 410.2.

PLAIN CONCRETE. See Section 1902.1.

PLAIN REINFORCEMENT. See Section 1902.1.

PLASTIC, APPROVED. See Section 2602.1.

PLASTIC GLAZING. See Section 2602.1.

PLASTIC HINGE. See Section 2102.1.

PLATFORM. See Section 410.2.

.. POSITIVE ROOF DRAINAGE. See Section 1502.1.

PRECAST CONCRETE. See Section 1902.1.

PRESERVATIVE-TREATED WOOD. See Section 2302.1.

PRESTRESSED CONCRETE. See Section 1902.1.

PRESTRESSED MASONRY. See Section 2102.1.

Prestressed masonry shear wall. See Section 2102.1.
Ordinary plain pJrestressed masolllry shear wall. See Sec
tion 2102.1.
Special prestressed masonry shear wall. See Section
2102.1.
Special reinforced masonry shear walt See Section
2102.1.

PRISM. See Section 2102.1.

PROJECTED AREA. See Section 1913.2.2.

PROSCENIUM WALL. See Section 410.2.

PUBLIC ENTRANCE. See Section 1102.1.

PUBLIC-USE AREAS. See Section 1102.1.

PUBLIC WAY. See Section 1002.1.

[F] PYROPHORIC. See Section 307.2.

[F] PYROTECHNIC COMPOSITION. See Section 307.2.

QUALITY ASSURANCE PLAN. A written procedure com
plying with the requirements of Section 1705.
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RAMP. See Section 1002.1. _

RAMP-ACCESS OPEN PARKING GARAGES. See Sec- •
tion 406.3.2.

[:IF] RECORD DRAWINGS. See Section 902.1.

REFERENCE RESISTANCE (D). See Section 2302.1.

REGlISTERED DESIGN PROFESSIONAL. An individual
who is registered or licensed to practice their respective design
profession as defined by the statutory requirements of the pro
fessional registration laws of the state or jurisdiction in which
the project is to be constructed.

REINFORCED CONCRETE. See Section 1902.1.

REINFORCED PLASTIC, GLASS FIBER. See Section
2602.1.

REINFORCEMENT. See Section 1902.1.

REPAIR. The reconstruction or renewal ofany part of an exist
ing building for the purpose of its maintenance.

REQUIRJEDSTRENGTH. See Sections 1602.1 and2102.1.

REROOFING. See Section 1502.1.

RESHORES. See Section 1902.1.

RESIDENTlIAL AIRCRAFT HANGAR. See Section
412.3.1.

lRESIDENTlIAL CARlE/ASSISTED LIVING FACIL
lITIES. See Section 310.2.

RESISTANCE FACTOR. See Section 1602.1.

RESTRICTED ENTRANCE. See Section 1102.1.

IRETRACTABLE AWNING. See Section 3105.2.

ROOF ASSEMBLY. See Section 1502.1 .

ROOF COVERING. See Section 1502.1.

ROOF COVERING SYSTEM. See Section 1502.1.

ROOF DECK. See Section 1502.1.

ROOF RECOVER. See Section 1502.1.

ROOF REPAIR. See Section 1502.1.

ROOF REPLACEMENT. See Section 1502.1.

ROOF VENTILATION. See Section 1502.1.

ROOFTOP STRUCTURE. See Section 1502.1.

RUBBLE MASONRY. See Section 2102.1.

Coursed ll'ubble. See Section 2102.1.
Ran.dom rubble. See Section 2102.1.
Rough OJr ordinary rubble. See Section 2102.1.

RUNNING BOND. See Section 2102.1.

SCISSOR STAIR See Section 1002.1.

SCUPPER. See Section 1502.1.

SEISMIC DESIGN CATEGORY. See Section 1613.1.

SEISMICaFORCE-RESISTING SYSTEM. See Section _
1613.1. •

SEISMIC FORCES. See Section 1613.1.

SJEISMlIC RESPONSE COEFFICIENT. See Section
1613.1.
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SEKSMiC USE GROUP. See Section 1613.1.

SELFmCLOSKNG. See Section 702.1.

SELFmSERViCE STORAGE lFACJILlITY. See Section
1102.1.

[IF] SERViCE CORRJIIl)OR. See Section 415.2.

SERVICE ENTRANCJE. See Section 1102.1.

SIHIAFT. See Section 702.1.

SIHIAJFT JENCLOSURE. See Section 702.1.

SlHIAJLLOW ANCHORS. See Section 1602.1.

SlHIEAR PANEL. See Section 1602.1.

S]f:[EAR WAILL. See Sections 1602.1, 1613.1 and 2102.1.

Detailed pRann masoJIRry sllnear wann. See Section 2102.1.
JIntermednate renrrnlforlCed masoll1lry shear wann. See Section
2102.1.
Ordnl!Tlary plain masorrnry shear wann. See Section 2102.1.
OrdRH1lall"y renll1lfOll"lCed masorrnll"y sllneall" waRR. See Section
2102.1.
Perforated shear waRn. See Section 2302.1.
Pedorated sheall" waHU segment. See Section 2302.1.
SpecnaR ll"eB.nfOll"lCed masoH1lll"y sheall" waRn. See Section
2102.1.
Type ]I shear wanR. See Section 2202.1.
Type lll[ sheall" waRR. See Section 2202.1.

. Type JIll shear waRn segmell1lt. See Section 2202.1.

_ ~~~~:l:i~.~lL-FRAME JINTERAC1TVE SYSTEM. See

SHELL. See Section 2102.1.

SHORES. See Section 1902.1.

SHOTCRJETlE. See Section 1914.1.

SJINGlUEmPILY MEMBRANJE. See Section 1502.1.

[IF] SINGILJEm~~rrA'lI'JION SMOKE AILARM. See Section
902.1.

SITTJE. See Section 1102.1.

SlI1fE CLASS. See Section 1613.1.

SiTE COEIFF:lICliENTS. See Section 1613.1.

~
.. SKYLl!GIHIT9 UNliT. A factory-assembled, glazed fenestration
;....•.~...... unit, containing one panel of glazing material that allows for
.; natural lighting through an opening in the roof assembly while
: preserving the weather-resistant barrier of the roof.

e>
SKYLiGHTS AND SILOPED GILAZJING. Glass or other
transparent or translucent glazing material installed at a
slope of 15 degrees (0.26 rad) or more from vertical. Glazing
material in skylights, including unit skylights, solariums,
sunrooms, roofs and sloped walls, are included in this defini
tion.

SLEEPING UNITT. A room or space in which people sleep,
which can also include permanent provisions for living, eating,
and either sanitation or kitchen facilities but not both. Such
rooms and spaces that are also part of a dwelling unit are not
sleeping units.

[IF] SMOKJE AILARM. See Section 902.1.
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SMOJKJE BARRITER. See Section 702.1.

SMOKE COMPARTMENT. See Section 702.1.

SMOKJE DAMPJER. See Section 702.1.

[F] SMOlKlE DETECTOR. See Section 902.1.

SMOlKEmDEVJEILOPlED INDEX. See Section 802.1.

SMOlKEmPROTECTJED ASSJEMBILY SEATITNG. See Sec
tion 1002.1.

SMOlKJEPJROOF ENCLOSUIRE. See Section 902.1.

[F] SOILTID. See Section 415.2.

SPACE FRAMJE. See Section 1602.1. 0
SPECiAIL AMUSJEMENT lIUJlIILDiNG. See Section 411.2.

SPECIAL JINSPECTiON. See Section 1702.1.

SpecnaRlColllltimllOlllls nll1lSpednoHll. See Section 1702.1.
SpelCllaR peJrfiodk nnnspednOlln. See Section 1702.1.

SPJECIAlL lFLOOD lHIAZAJIID AREA. See Section 1612.2~

SPJECITAIL TRANSVERSE RJERNFORCEMJENT. See Sec
tion 1602.1.

SlPlECXlFIElD. See Section 2102.1.

SPlECHFlIlED COMPRESSIVE STRENGTH OF MAm
SONlRY If',,J. See Section 2102.1.

SPIRAIL RJEHNlFORCEMENT. See Section 1902.1.

SPLICJE. See Section 702.1.

SPRAYJEJI]) FllRlEmIRJES][STANT MATJEllUAILS. See Section
1702.1.

STACK BOND. See Section 2102.1.

STAGJE. See Section 410.2.

STARR. See Section 1002.1.

STAllRWAY. See Section 1002.1.

STAlIIRWAY9JEXTEIlUOIR. See Section 1002.1.

STAliRWAY9lINTERlIOR. See Section 1002.1.

S1fAlIRWAY9 SPliRAIL. See Section 1002.1.

[F] STANDPKPlE SYS'lI'lEM9 CLASSES OF. See Section
902.1.

CRass JI sys~em. See Section 902.1.
CRass ill system. See Section 902.1 .
CRass lIJIIT system. See Section 902.1.

[IF] STANJI])PlIPJE9 TYPES OF. See Section 902.1.

A1lJltomatk dlJry. See Section 902.1.
A1lJltGmatk wd. See Section 902.1.
MannllllaR dll"y. See Section 902.1.
MaJlll\Ulall wet. See Section 902.1.
Semnalllltomatk d.ll"y. See Section 902.1.

START OF CONSTRUCTiON. See Section 1612.2.

STJEJEL CONSTRUCTliON9COILlDmlFORMJElD. See Section
2202.1.

STEEIL ]O]lS1I'. See Section 2202.1.

STJEElL MEMlBlER9STRUCTURAIL. See Section 2202.1.



DEFINITIONS

STEEP SLOPE. A roof slope greater than two units vertical in
12 units horizontal (17-percent slope)...
STONE MASONRY. See Section 2102.1.

Ashlar stone masonry. See Section 2102.1.
Rubble stone masonry. See Section 2102.1.

[F] STORAGE, HAZARDOUS MATERIALS. See Section
415.2.

STORY. That portion of a building included between the upper
surface of a floor and the upper surface of the floor or roof next
above (also see "Basement," "Mezzanine" and Section 502.1).
It is measured as the vertical distance from top to top of two
successive tiers of beams or finished floor surfaces and, for the
topmost story, from the top of the floor finish to the top of the
ceiling joists or, where there is not a ceiling, to the top of the
roof rafters.

STORY ABOVE GRADE PLANE. Any story having its fin
ished floor surface entirely above grade plane, except that a
basement shall be considered as a story above grade plane
where the finished surface of the floor above the basement is:

1. More than 6 feet (1829 mm) above grade plane;

2. More than 6 feet (1829 mm) above the finished ground
level for more than 50 percent of the total building perim
eter; or

3. More than 12 feet (3658 mm) above the finished ground
level at any point.

STORY DRIFT RATIO. See Section 1613.1.

STRENGTH. See Section 2102.1.

Design strength. See Section 2102.1.
Nominal strength. See Sections 1602.1 and 2102.1.

STRENGTH DESIGN. See Section 1602.1.

STRUCTURAL CONCRETE. See Section 1902.1.

STRUCTURAL GLUED-LAMINATED TIMBER. See
Section 2302.1.

STRUCTURAL OBSERVATION. See Section 1702.1.

STRUCTURE. That which is built or constructed.

SUBDIAPHRAGM. See Section 2302.1.

SUBSTANTIAL DAMAGE. See Section 1612.2.

SUBSTANTIAL IMPROVEMENT. See Section 1612.2.

[F] SUPERVISING STATION. See Section 902.1.

[F] SUPERVISORY SERVICE. See Section 902.1.

[F] SUPERVISORY SIGNAL. See Section 902.1.

[F] SUPERVISORY SIGNAL-INITIATING DEVICE. See
Section 902.1.

SWIMMING POOLS. See Section 3109.2.

T RATING. See Section 702.1.

II TECHNICALLY INFEASIBLE. See Section 3402.

TENDON. See Section 1902.1.

TENT. Any structure, enclosure or shelter which is con
structed of canvas or pliable material supported in any manner
except by air or the contents it protects.
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THERMOPILASTIC MATERIAL. See Section 2602.1.

THERMOSETTING MATERIAL. See Section 2602.1 .

THROUGH PENETRATION. See Section 702.1.

THROUGHaPENETRATION FIRESTOP SYSTEM. See
Section 702.1.

TIE-DOWN (HOLD-DOWN). See Section 2302.1.

TIE, LATERAL. See Section 2102.1.

TIE, WAILL. See Section 2102.1.

TILE. See Section 2102.1.

TIILE, STRUCTURAL CLAY. See Section 2102.1.

[iF] TIRES, BULK STORAGE OF. See Section 902.1.

TORSIONAL FORCE DISTRIBUTION. See Section
1613.1.

TOUGHNESS. See Section 1613.1.

[If] TOXIC. See Section 307.2.

TREATED WOOD. See Section 2302.1.

TRIM. See Section 802.1.

[If] TROUBLE SIGNAL. See Section 902.1.

UNADJUSTED SHEAR RESISTANCE. See Section I
2202.1.

UNDERLAYMENT. See Section 1502.1.

[F] UNSTABLE (REACTIVE) MATERIAL. See Section _
307.2. •

CBass 4. See Section 307.2.
Class 3. See Section 307.2.
Class 2. See Section 307.2.
Class 1. See Section 307.2.

[F] USE (MATERIAL). See Section 415.2.

VAPOR-PERMEABlLE MEMBRANE. A material or cover
inghavingapermeanceratingof5 perms (52.9x10- lO kg/Pa· s· m2)

or greater, when tested in accordance with the dessicant method US-I
ing Procedure A of ASTM E 96. A vapor-permeable material per
mits the passage of moisture vapor.

VAPOR RETARDER. A vapor-resistant material, membrane
or covering such as foil, plastic sheeting or insulation facing
having a permeance rating of 1 perm (5.7 x 10- 11 kg/Pa . s . m2)

or less, when tested in accordance with the dessicant method I
using Procedure A of ASTM E 96. Vapor retarders limit the
amount ofmoisture vapor that passes through a material or wall
assembly.

VENEER. See Section 1402.1.

VENTILATION. The natural or mechanical process of sup
plying conditioned or unconditioned air to, or removing such
air from, any space.

[F] VISIBLE ALARM NOTIFICATION APPLIANCE.
See Section 902.1.

WALKWAY, lPEDESTllUAN. A walkway used exclusively as _
a pedestrian trafficway. •

WALL. See Section 2102.1.

Cavity wan. See Section 2102.1.
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Com.jplosnte w2llH. See Section 2102.1.
DrYQ st2clked9 sUllr1f2ceQ bmn'llledi w2llR. See Section 2102.1.
Masol!JlrY g lb>o!l1lded lhlollBow wann. See Section 2102.1.
Parapet W2nn. See Section 2102.1.

WALL, LOADgJREAllUNG. See Section 1602.1.

WALL, NONLOAJl)gJREARlING. See Section 1602.1.

[]F] WATEJRgRJEACTllVE MATERnAL. See Section 307.2.

CRass 3. See Section 307.2.
CRass 2. See Section 307.2.
CRass R. See Section 307.2.

WEATHJERgIEXPOSIED SURFACES. See Section 2502.1.

WIEB. See Section 2102.1.

[JF] WET-CJHLlEMllCAL JEXTlINGUllSJH[llNG SYSTEM. See
Section 902.1.

WHEEJLCJHIATIR SPACIE. See Section 1102.1.

WIHfJEELCHAJIR SPACE CLUSTER. See Section 1102.1.

WINDgBORNE DEJRRI[S REGliON. See Section 1609.2.

WllNDgRIESl'RAllNT SIElISMJIC SYSTEM. See Section
1613.

WllRE BACKlING. See Section 2502.1.

[JF] WiRELESS PROTECTllON SYSTEM. See Section
902.1.e WOOD SIIJIJEAIR PANElL. See Section 2302.1.

I
·.··· WOOD §TRlUCl'URAJL PANEL. See Section 2302.1.

< Composnte jpall1lells. See Section 2302.1.

1 ~~::~e:. ~:~~C::~3~~§~)· See Section 2302.1.

[JF] WORKSTATiON. See Section 415.2.

WYTHE. See Section 2102.1.

YARD. An open space, other than a court, unobstructed from
the ground to the sky, except where specifically provided by
this code, on the lot on which a building is situated.

[JF] ZONE. See Section 902.1.
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CClHAP1JER 3

US~ AND OCCUPANCY ClASSUF~CAT~ON

§lECr~ON 30)~

G[ElNllE~Al

30:B..Jl Scope. The provisions of this chapter shall control the
classification of all buildings and structures as to use and occu
pancy.

§lEcr~OINl 30)2
ClASS~~~CA1~ON

3(ij)2.:B. Gerrnell"21ll. Structures or portions of structures shall be
classified with respect to occupancy in one or more of the
groups listed below. Structures with multiple uses shall be clas
sified according to Section 302.3. Where a structure is pro
posed for a purpose which is not specifically provided for in
this code, such structure shall be classified in the group which
the occupancy most nearly resembles, according to the fire
safety and relative hazard involved.

1. Assembly (see Section 303): Groups A-I, A-2, A-3,
A-4 and A-5

2. Business (see Section 304): Group B

3. Educational (see Section 305): Group E

4. Factory and Industrial (see Section 306): Groups F-1
and F-2

5. High Hazard (see Section 307): Groups H-1, H-2, H-3,
H-4 and H-5

6. Institutional (see Section 308): Groups 1-1, 1-2, 1-3 and
1-4

7. Mercantile (see Section 309): Group M

8. Residential (see Section 310): Groups R-1, R-2, R-3 as
applicable in Section 101.2, and R-4

9. Storage (see Section 311): Groups S-l and S-2

10. Utility and Miscellaneous (see Section 312): Group U

3(ij)2.:B..:B. IIrrncfitrllerrn121lltlll§e 3IJre21§. Spaces which are incidental
to the main occupancy shall be separated or protected, or
both, in accordance with Table 302.1.1 or the building shall
be classified as a mixed occupancy and comply with Section
302.3. Areas that are incidental to the main occupancy shall
be classified in accordance with the main occupancy of the
portion of the building in which the incidental use area is lo
cated.

JE~ceJPltnorrn~ Incidental use areas within and serving a
dwelling unit are not required to comply with this sec
tion.

3(ij)2.:B..Jl.Jl SeJPl21ll"atn~m. Where Table 302.1.1 requires a
fire-resistance-rated separation, the incidental use area
shall be separated from the remainder of the building
with a fire barrier. Where Table 302.1.1 permits an auto
matic fire-extinguishing system without a fire barrier, the
incidental use area shall be separated by construction ca
pable of resisting the passage of smoke. The partitions

shall extend from the floor to the underside of the
fire-resistance-rated floor/ceiling assembly or fire-resis
tance-rated roof/ceiling assembly or to the underside of
the floor or roof deck above. Doors shall be self-closing
or automatic-closing upon detection of smoke. Doors
shall not have air transfer openings and shall not be un
dercut in excess of the clearance permitted in accordance
with NFPA 80.

"fABLE 30l2.1.1
~NC~lDJIEN"fAl USE AREAS

!ROOM OR AREA SIEPA!RAT~ONa

Furnace room where any piece of
1 hour or provide automatic

equipment is over 400,000 Btu per
fire-extinguishing system

hour input

Rooms with any boiler over 15 psi I hour or provide automatic
and 10 horsepower fire-extinguishing system

Refrigerant machinery rooms
1 hour or provide automatic
sprinkler system

Parking garage (Section 406.2)
2 hours; or 1 hour and provide
automatic fire-extinguishing system

I-hour fire barriers and floor/ceiling
assemblies in Group B, F, H, M, S

Hydrogen cut-off rooms and U occupancies. 2-hour fire
barriers and floor/ceiling assemblies
in Group A, E, I and R occupancies.

Incinerator rooms
2 hours and automatic sprinkler
system

Paint shops, not classified as Group
2 hours; or I hour and provide

H, located in occupancies other than
automatic fire-extinguishing system

Group F

Laboratories and vocational shops,
1 hour or provide automatic

not classified as Group H, located in
fire-extinguishing system

Group E or 1-2 occupancies

Laundry rooms over 100 square feet
I hour or provide automatic
fire-extinguishing system

Storage rooms over 100 square feet
I hour or provide automatic
fire-extinguishing system

Group 1-3 cells equipped with padded
1 hour

surfaces

Group 1-2 waste and linen collection
1 hour

rooms

Waste and linen collection rooms 1 hour or provide automatic
over 100 square feet fire-extinguishing system

Stationary lead-acid battery systems I-hour fire barriers and floor/ceiling
having a liquid capacity of more than assemblies in Group B, F, H, M, S
100 gallons used for facility standby and U occupancies. 2-hour fire
power, emergency power or barriers and floor/ceiling assemblies
uninterrupted power supplies in Group A, E, I and R occupancies

For SI: 1 square foot =0.0929 m2, 1 pound per square inch =6.9 kPa,
1 British thermal unit =0.293 watts, 1 horsepower =746 watts,
I gallon =3.785 L.

a. Where an automatic flre-extinguishing system is provided, it need only be
provided in the incidental use room or area.
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Exception: Except for Group Hand 1-2 areas, where the _
building is equipped throughout with an automatic sprin- •
kler system, installed in accordance with Section
903.3.1.1, the fire-resistance ratings in Table 302.3.2
shall be reduced by 1 hour but to not less than 1 hour and
to not less than that required for floor construction ac
cording to the type of construction.

302.4 Spaces used for different purposes. A room or spaceI
that is intended to be occupied at different times for different
purposes shall comply with all the requirements that are appli
cable to each of the purposes for which the room or space will
be occupied.

I

USE AND OCCUPANCY CLASSIFICATION

302.2 Accessory use areas. A fire barrier shall be required to
separate accessory use areas classified as Group H in accor
dance with Section 302.3.2, and incidental use areas in accor
dance with Section 302.1.1. Any other accessory use area shall
not be required to be separated by a fire barrier provided the ac
cessory use area occupies an area not more than 10 percent of
the area of the story in which it is located and does not exceed
the tabular values in Table 503 for the allowable height or area
for such use.

302.2.1 Assembly areas. Accessory assembly areas are not
considered separate occupancies if the floor area is equal to
or less than 750 square feet (69.7 m2). Assembly areas that
are accessory to Group E are not considered separate occu
pancies. Accessory religious educational rooms and reli
gious auditoriums with occupant loads of less than 100 are
not considered separate occupancies.

302.3 Mixed occupancies. Where a building is occupied by
two or more uses not included in the same occupancy classifi
cation, the building or portion thereof shall comply with Sec
tion 302.3.1 or 302.3.2 or a combination of these sections.

Exceptions:

1. Occupancies separated in accordance with Section
508.

2. Areas of Group H-2, H-3, H-4 or H-5 occupancies
shall be separated from any other occupancy in accor
dance with Section 302.3.2.

3. Where required by Table415.3.2, areas of Group H-1,
H-2 or H-3 occupancy shall be located in a separate
and detached building or structure.

4. Accessory use areas in accordance with Section
302.2.

5. Incidental use areas in accordance with Section
302.1.1.

302.3.1 Nonseparated uses. Each portion of the building
shall be individually classified as to use. The required type
of construction for the building shall be determined by ap
plying the height and area limitations for each of the appli
cable occupancies to the entire building. The most
restrictive type of construction, so determined, shall apply
to the entire building. All other code requirements shall ap
ply to each portion of the building based on the use of that
space except that the most restrictive applicable provisions
of Section 403 and Chapter 9 shall apply to these
nonseparated uses. Fire separations are not required be
tween uses, except as required by other provisions.

302.3.2 Separated uses. Each portion of the building shall
be individually classified as to use and shall be completely
separated from adjacent areas by fire barrier walls or hori
zontal assemblies or both having a fire-resistance rating de
termined in accordance with Table 302.3.2 for uses being
separated. Each fire area shall comply with this code based
on the use ofthat space. Each fire area shall comply with the
height limitations based on the use of that space and the type
of construction classification. In each story, the building
area shall be such that the sum of the ratios of the floor area
of each use divided by the allowable area for each use shall
not exceed one.
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SECTION 303
ASSlEMBlY GROUP A

303.1 Assembly Group A. Assembly Group A occupancy in
cludes, among others, the use of a building or structure, or a
portion thereof, for the gathering together of persons for pur
poses such as civic, social or religious functions, recreation,
food or drink consumption or awaiting transportation. A room
or space used for assembly purposes by less than 50 persons
and accessory to another occupancy shall be included as a part
of that occupancy. Assembly areas with less than 750 square
feet (69.7 m2) and which are accessory to another occupancy
according to Section 302.2.1 are not assembly occupancies.
Assembly occupancies which are accessory to Group E in ac
cordance with Section 302.2 are not considered assembly occu
pancies. Religious educational rooms and religious
auditoriums which are accessory to churches in accordance
with Section 302.2 and which have occupant loads of less than
100 shall be classified as A-3.

Assembly occupancies shall include the following:

A~l Assembly uses, usually with fixed seating, intended for
the production and viewing of the performing arts or
motion pictures including, but not limited to:

Motion picture theaters
Symphony and concert halls
Television and radio studios admitting an audience
Theaters

A~2 Assembly uses intended for food and/or drink con-
sumption including, but not limited to:

Banquet halls
Night clubs
Restaurants
Taverns and bars

A-3 Assembly uses intended for worship, recreation or
amusement and other assembly uses not classified else
where in Group A including, but not limited to:

Amusement arcades
Art galleries
Bowling alleys
Churches
Community halls
Courtrooms
Dance halls (not including food or drink consump
tion)
Exhibition halls

2003 iNTERNATIONAL BUILDING CODE®
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AIEQl!J~PJIE[ll SIEPAAAT~ONOf OCCUPANC~IES(1HI0URS)8
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USE I A-1

A-I

A-2e

A-3

A-4

A-5

Bb

E

F-l

F-2

H-I

A-2

2

A-3

2

2

A-4

2

2

2

A-5

2

2

2

2

Sb

2

2

2

2

2

E

2

2

2

2

2

2

f-1

3

3

3

3

1F-2

2

2

2

2

2

2

2

3

1H-1

NP

NP

NP

NP

NP

NP

NP

NP

NP

H-2

4

4

4

4

4

2

4

2

2

NP

H1-3

3

3

3

3

NP

H1-4

2

2

2

2

2

2

NP

1H-5

4

4

4

4

4

3

NP

1-1

2

2

2

2

2

2

2

2

NP

1-2

2

2

2

2

2

2

2

2

NP

1-3

2

2

2

2

2

2

2

3

2

NP

1-4

2

2

2

2

2

2

2

3

2

NP

Mb

2

2

2

2

2

2

2

3

2

NP

R-1

2

2

2

2

2

2

2

2

NP

1R-2 IR-3, 1R-41 S-1

2 I 2 I 3

2 I 2 I 3

2 I 2 I 3

2 I 2 I 3

2 I 2 I 3

2 2 3

2 I 2 3

3 3

2 I 2

NP I NP I NP

S-2C

2

2

2

2

2

2

2

3

2

NP

IlJI

3

NP

H-2

H-3

H-4

H-5

1-1

1-2

1-3

1-4

Mb

R-l

R-2

R-3, R-4

S-1

S_2C

u

2 2 4

4

4

4

4

3

4

4

2

4

3

4

4

2

2

4

4

2

2

2

2

2

2

2

2

4

3

4

4

2

2

2

2

2

4

3

4

4

2

2

2

2

2

2

4

4

4

2

2

2

2

2

2

2

2

4

3

3

3

2

3

2

2

2

2

2

2

2d

3

2

I d

3

N
en

For SI: 1 square foot =0.0929 m2.

NP =Not permitted.
a. See exception to Section 302.3.2 for reductions permitted.
b. Occupancy separation need not be provided for storage areas within Groups Band M if the:

1. Area is less than 10 percent of the floor area;

2. Area is provided with an automatic fire-extinguishing system and is less than 3,000 square feet; or

3. Area is less than 1,000 square feet.
c. Areas used only for private or pleasure vehicles shall be allowed to reduce separation by 1 hour.
d. See Section 406.1.4.
e. Commercial kitchens need not be separated from the restaurant seating areas that they serve.
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USE AND OCCUPANCY CLASSIFICATION

Funeral parlors
Gymnasiums (without spectator seating)
Indoor swimming pools (without spectator seating)
Indoor tennis courts (without spectator seating)
Lecture halls
Libraries
Museums
Waiting areas in transportation terminals
Pool and billiard parlors

A-4 Assembly uses intended for viewing of indoor sporting
events and activities with spectator seating including,
but not limited to:

Arenas
Skating rinks
Swimming pools
Tennis courts

A-5 Assembly uses intended for participation in or viewing
outdoor activities including, but not limited to:

Amusement park structures
Bleachers
Grandstands
Stadiums

303.1.1 Nonaccessory assembly use. A building or tenant
space used for assembly purposes by less than 50 persons
shall be considered a Group B occupancy.

SECTION 304
BUSINESS GROUP B

304.1 Business Group B. Business Group B occupancy in
cludes, among others, the use of a building or structure, or a
portion thereof, for office, professional or service-type transac
tions, including storage of records and accounts. Business oc
cupancies shall include, but not be limited to, the following:

Airport traffic control towers
Animal hospitals, kennels and pounds
Banks
Barber and beauty shops
Car wash
Civic administration
Clinic-outpatient
Dry cleaning and laundries; pick-up and delivery stations
and self-service
Educational occupancies above the 12th grade
Electronic data processing
Laboratories; testing and research
Motor vehicle showrooms
Post offices
Print shops
Professional services (architects, attorneys, dentists, physi
cians, engineers, etc.)
Radio and television stations
Telephone exchanges

SECTION 305
EDUCATIONAL GROUP E

305.1 Educational Group E. Educational Group E occupancy
includes, among others, the use of a building or structure, or a

26

portion thereof, by six or more persons at anyone time for~
educational purposes through the 12th grade. Religious educa-
tional rooms and religious auditoriums, which are accessory to
churches in accordance with Section 302.2 and have occupant
loads ofless than 100, shall be classified as A-3 occupancies.

305.2 Day care. The use of a building or structure, or portion
thereof, for educational, supervision or personal care services
for more than five children older than 2'/2 years of age, shall be
classified as a Group E occupancy.

SECTION 306
FACTORY GROUP F

306.1 Fadory IndustIrial Group F. Factory Industrial Group F
occupancy includes, among others, the use of a building or
structure, or a portion thereof, for assembling, disassembling,
fabricating, finishing, manufacturing, packaging, repair or pro
cessing operations that are not classified as a Group H hazard- I
ous or Group S storage occupancy.

306.2 Fadory Indust!"naI F-l Moderate-Hazard Occu
pancy. Factory industrial uses which are not classified as Fac
tory Industrial F-2 Low Hazard shall be classified as F-1
Moderate Hazard and shall include, but not be limited to, the
following:

Aircraft
Appliances
Athletic equipment _
Automobiles and other motor vehicles •
Bakeries
Beverages; over 12-percent alcohol content I
Bicycles
Boats
Brooms or brushes
Business machines
Cameras and photo equipment
Canvas or similar fabric
Carpets and rugs (includes cleaning)
Clothing
Construction and agricultural machinery
Disinfectants
Dry cleaning and dyeing
Electric generation plants I
Electronics
Engines (including rebuilding)
Food processing
Furniture
Hemp products
Jute products
Laundries
Leather products
Machinery
Metals
Millwork (sash & door)
Motion pictures and television filming (without spectators) • ,
Musical instruments
Optical goods
Paper mills or products
Photographic film
Plastic products
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Printing or publishing
Recreational vehicles
Refuse incineration
Shoes
Soaps and detergents
Textiles
Tobacco
Trailers
Upholstering
Wood; distillation
Woodworking (cabinet)

306.3 FadoIrY IlIlldlllllstIru3lfi F a2 ILOWaH3lZ3lIrdl OccllllpalIllcy. Fac
tory industrial uses that involve the fabrication or manufactur
ing of noncombustible materials which during finishing,
packing or processing do not involve a significant fire hazard
shall be classified as F-2 occupancies and shall include, but not
be limited to, the following:

Beverages; up to and including 12-percent alcohol content
Brick and masonry
Ceramic products
Foundries
Glass products
Gypsum
Ice
Metal products (fabrication and assembly)

SECT~ON 301
H~G1Hl=fiiAZARD GROUP 1Hl

[F] 307.11 JHIfiglhIaH3lz3lJrdl GJroUlljp)lHI. High-Hazard Group H oc
cupancy includes, among others, the use of a building or struc
ture, or a portion thereof, that involves the manufacturing,
processing, generation or storage of materials that constitute, a
physical or health hazard in quantities in excess of those found
in Tables 307.7(1) and 307.7(2) (see also definition of "Control
area").

[F] 307.2 DlelffilIllutumns. The following words and terms shall, for
the purposes of this section and as used elsewhere in this code,
have the meanings shown herein.

AJEROSOlL. A product that is dispensed from an aerosol con
tainer by a propellant.

Aerosol products shall be classified by means of the calcula
tion of their chemical heats of combustion and shall be desig
nated Levell, 2 or 3.

ILlevlelll 3lleJrosolllI))Jr'odl.1lllds. Those with a total chemical heat
of combustion that is less than or equal to 8,600 British ther
mal units per pound (Btu/lb) (20 kJ/g).

ILleVlell 2 3llel1"osoll ll))Jr'odlllllcts. Those with a total chemical heat
of combustion that is greater than 8,600 Btu/lb (20 kJ/g), but
less than or equal to 13,000 Btu/lb (30 kJ/g).

ILlevell 3 3lleJrosoll lI))Jr'odlu!Cts. Those with a total chemical heat
combustion that is greater than 13,000 Btu/lb (30 kJ/g).

AEROSOIL CONTAINER. A metal can or a glass or plastic
bottle designed to dispense an aerosol. Metal cans shall be lim
ited to a maximum size of 33.8 fluid ounces (1,000 ml). Glass

2003 ~NTIERNAT~ONAllBll.D~liDl~NGCOiDllE®
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or plastic bottles shall be limited to a maximum size of 4 fluid
ounces (118 ml).

BARRiCADE. A structure that consists of a combination of
walls, floor and roof, which is designed to withstand the rapid
release of energy in an explosion and which is fully confined,
partially vented or fully vented; or other effective method of
shielding from explosive materials by a natural or artificial bar
rier.

Artllfidal lbarrllc3lirlle. An artificial mound or revetment a
minimum thickness of 3 feet (914 mm).

NatillJr'3lll balt"Irucade. Natural features of the ground, such as
hills, or timber of sufficient density that the surrounding ex
posures that require protection cannot be seen from the
magazine or building containing explosives when the trees
are bare of leaves.

BOILING POINT. The temperature at which the vapor pres
sure of a liquid equals the atmospheric pressure of 14.7 pounds
per square inch (psi) (101 kPa) gage or 760 mm of mercury.
Where an accurate boiling point is unavailable for the material
in question, or for mixtures which do not have a constant boil
ing point, for the purposes of this classification, the 20-percent
evaporated point of a distillation performed in accordance with
ASTM D 86 shall be used as the boiling point of the liquid.

CILOSED SYSTEM. The use of a solid or liquid hazardous
material involving a closed vessel or system that remains
closed during normal operations where vapors emitted by the
product are not liberated outside of the vessel or system and the
product is not exposed to the atmosphere during normal opera
tions; and all uses of compressed gases. Examples of closed
systems for solids and liquids include product conveyed
through a piping system into a closed vessel, system or piece of
equipment.

COMBUSTIBLE DUST. Finely divided solid material that is
420 microns or less in diameter and which, when dispersed in
air in the proper proportions, could be ignited by a flame, spark
or other source of ignition. Combustible dust will pass through
a U.S. No. 40 standard sieve.

COMJRUS1rlBlLlE FIBERS. Readily ignitable and free-burn
ing fibers, such as cocoa fiber, cloth, cotton, excelsior, hay,
hemp, henequen, istle, jute, kapok, oakum, rags, sisal, Spanish
moss, straw, tow, wastepaper, certain synthetic fibers or other
like materials.

COMBUSTIBLE ILliQUKD. A liquid having a closed cup
flash point at or above 1000P (38°C). Combustible liquids shall
be subdivided as follows:

Cilass TIII. Liquids having a closed cup flash point at or above
100°F (38°C) and below 140°F (60°C).

CRass RnA. Liquids having a closed cup flash point at or
above 1400P (60°C) and below 200°F (93°C).

CRass lIIIID. Liquids having a closed cup flash point at or
above 200°F (93°C).

The category of combustible liquids does not include com
pressed gases or cryogenic fluids.
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GROUP WHEN STORAGEb USE-CLOSED SYSTEMSb USE-OPEN SYSTEMSb

THE MAXIMUM
ALLOWABLE Gas Gas
QUANTITY IS Solid pounds liquid gallons (cubic feet Solid pounds liquid gallons (cubic feet Solid pounds liquid gallons

MATERIAL CLASS EXCEeDeD (cubic feet) (pounds) at NTP) (cubic feet) (pounds) at NTP) (cubic feet) (pounds)

II H-2 or H-3 120d,e 120d 30d

Combustible liquidC
, i IlIA H-2 or H-3 N/A 330d, e N/A N/A 330d N/A N/A 80d

I1IB N/A 13,200e, f 13,200f 3,300f

Combustible fiber
Loose

H-3
(l00)

N/A N/A
(l00)

N/A N/A
(20)

N/A
Baled (1,000) (l,000) (200)

Consumer fireworks (Class
l.4G H-3 12Sd, e, I N/A N/A N/A N/A N/A N/A N/A

C, Common)

Cryogenics flammable N/A H-2 N/A 4Sd N/A N/A 4Sd N/A N/A lOd

Cryogenics, oxidizing N/A H-3 N/A 4Sd N/A N/A 4Sd N/A N/A lOd

Explosives Division 1.1 H-1 1e, g (ly,g N/A 0.2Sg (0.2S)g N/A 0.2Sg (0.2S)g
Division 1.2 H-1 1e, g (l)e, g N/A 0.2Sg (0.2S)g N/A 0.2Sg (0.2S)g
Division 1.3 H-1 or 2 se, g (s)e, g N/A 19 (l)g N/A 19 (l)g

Division 1.4 H-3 soe,g (so)e, g N/A sog (SO)g N/A N/A N/A
Division l.4G H-3 12sd,e, I N/A N/A N/A N/A N/A N/A N/A
Division 1.S H-1 1e, g (l)e, g N/A 0.2Sg (0.2S)g N/A 0.2Sg (0.2S)g
Division 1.6 H-1 1d, e, g N/A N/A N/A N/A N/A N/A N/A

Flammable gas
Gaseous

H-2 N/A
N/A 1,000d, e

N/A
N/A 1,oOOd,e

N/A N/A
liquefied 30d,e N/A ·30d,e N/A

Flammable liquidC IA H-2
N/A

30d,e
N/A N/A

30d
N/A N/A

lOd

IB and 1C or H-3 120d, e 120d 30d

Combination flammable
N/A

H-2
N/A 120d, e, h N/A N/A 120d, h N/A N/A 30d, h

liquid (lA, 1B, IC) or H-3

Flammable solid N/A H-3 12Sd, e N/A N/A 12Sd N/A N/A 2Sd N/A

UD H-I 1e, g (l)e, g N/A 0.2Sg (0.2S)g N/A 0.2Sg (0.2S)g
I H-2 sd,e (S)d, e N/A ld (1) N/A 1d (1)d

Organic peroxide
II H-3 sod,e (SO)d, e N/A SOd (SO)d N/A lOd (IO)d
III H-3 12Sd, e (l2S)d, e N/A 12Sd (12S)d N/A 2Sd (2S)d
IV N/A NL NL N/A NIL NIL N/A NL NL
V N/A NL NL N/A NIL NIL N/A NL NL

4 H-I Ie, g (l)e, g N/A 0.2Sg (0.2S)g N/A 0.2Sg (0.2S)g

Oxidizer
3k H-2 lod,e (10)d, e N/A 2d (2)d N/A 2d (2)d
2 H-3 2S0d, e (2S0)d, e N/A - 2S0d (2S0)d N/A SOd (SO)d
I H-3 4,000e,f (4,000)e,f N/A 4,000f (4,000)f N/A 1,000f (l,OOO)f

Oxidizing gas
Gaseous

H-3
N/A N/A 1,SOOd, e N/A N/A I,SOOd, e N/A N/A

liquefied N/A lSd, e N/A N/A lsd,e N/A N/A N/A
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[F] TABLE 301.7(1) .
MAXIMUM ALLOWABLE QUANTiTY PER CONTROL AREA OF HAZARDOUS MATERIALS POSING A PHYSICAL HAZARDs, J, m, n

(continued)
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[f] lAlBllE 30l7.7p)-eonftom.neo1 .
MA}{~M~M AllOWABLE OlUJJA~IIT1i"VPIElA CO~"1i"IAOl AIAEA OF H1AIARrD>OlDS MA"1i"IER~AlS ~OS~~G A ~H1VS~CAl H1AlAIADa, J, m, n

GROUP WHEN STORAGEb IlJISE-ClOSED SYSTEMSb IlJISE-OPEN SYSTEMSb

THE MAXIMUM
ALLOWABLE Gas Gas
QUANT~TV IS Solid pounds liquid gallons (cubic feet Solid pounds liquid gallons (cubic feet Solid pounds liquid gallons

MATERIAL CLASS IEXCEEDED (cubic feet) (pounds) at NTP) (cubic feet) (pounds) at NIP) (cubic feet) (pounds)

Pyrophoric material N/A H-2 4e,g .(4)e, g soe,g 19 (1)g lOe,g 0 0

4 H-I Ie, g (1)e, g IOd, g O.2Sg (O.2S)g 2e,g O.2sg (O.2S)g

Unstable (reactive)
3 H-I or H-2 Sd, e (S)d, e sOd,e ld (1) IOd, e ld (l)d
2 H-3 sod,e (SO)d, e 2S0d,e SOd (SO)d 2S0d,e lOd (10)d
I N/A NL NL NIL NL NIL NL NL NL

3 H-2 sd,e (S)d, e N/A Sd (S)d N/A ld (1)d
Water reactive 2 H-3 sod,e (SO)d, e N/A SOd (So)d N/A lOd (10)d

I N/A NL NL N/A NL NL N/A NL NL

For SI: 1 cubic foot = 0.023 m3, 1 pound = 0.454 kg, 1 gallon = 3.785 L.
NL =Not Limited; N/A = Not Applicable; UD = Unclassified Detonable
a. For use of control areas, see Section 414.2.
b. The aggregate quantity in use and storage shall not exceed the quantity listed for storage.
c. The quantities of alcoholic beverages in retail and wholesale sales occupancies shall not be limited providing the liquids are packaged in individual containers not exceeding 1.3 gallons. In retail and wholesale

sales occupancies, the quantities of medicines, foodstuffs, consumer or industrial products, and cosmetics containing not more than 50 percent by volume of water-miscible liquids with the remainder of the solu
tions not being flammable, shall not be limited, provided that such materials are packaged in individual containers not exceeding 1.3 gallons.

d. Maximum allowable quantities shall be increased 100 percent in buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1. Where Note e also applies, the increase
for both notes shall be applied accumulatively.

e. Maximum allowable quantities shall be increased 100 percent when stored in approved storage cabinets, gas cabinets, exhausted enclosures or safety cans as specified in the International Fire Code. Where Note d
also applies, the increase for both notes shall be applied accumulatively.

f. The permitted quantities shall not be limited in a building equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1.
g. Permitted only in buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1.
h. Containing not more than the maximum allowable quantity per control area of Class lA, IB or IC flammable liquids.
i. Inside a building, the maximum capacity ofa combustible liquid storage system that is connected to a fuel-oil piping system shall be 660 gallons provided such system conforms to the International Fire Code.
j. Quantities in parenthesis indicate quantity units in parenthesis at the head of each column.
k. A maximum quantity of 200 pounds of solid or 20 gallons of liquid Class 3 oxidizers is allowed when such materials are necessary for maintenance purposes, operation or sanitation of equipment. Storage contain

ers and the manner of storage shall be approved.
1. Net weight of the pyrotechnic composition of the fireworks. Where the net weight of the pyrotechnic composition of the fireworks is not known, 25 percent of the gross weight of the fireworks, including packag

ing, shall be used.
m. For gallons of liquids, divide the amount in pounds by 10 in accordance with Section 2703.1.2 of the International Fire Code.
n. For storage and display quantities in Group M and storage quantities in Group S occupancies complying with Section 414.2.4, see Table 414.2.4.
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USE AND OCCUPANCY CLASSIFICATION

[F] TABLE 307.7(2) .
MAX~MUM ALLOWABLE QUANTITY PER CONTROL AREA OF HAZARDOUS MATERIAL POSING A HEALTH HAZARDa, b, c, J

STORAGEd USE-CLOSED SVSTEMSd USE-OPEN SYSTEMSd

Solid poundse, f
Liquid gallons Gas (cubic feet liquid gallons Gas (cubic feet liquid gallons

MATERIAL (pounds)e, f at NTP)e Solid poundse (pounds)e at NTP)e Solid poundse (pounds)e

Corrosive 5,000 500 81Of , g 5,000 500 81Of, g 1,000 100

Highly toxic 10 (lO)i 20h 10 (lO)i 20h 3 (3Y

Toxic 500 (500)i 810f 500 (500)i 810f 125 (l25)i

For SI: 1 cubic foot =0.028 m3, 1 pound =0.454 kg, 1 gallon =3.785 L.
a. For use of control areas, see Section 414.2.
b. In retail and wholesale sales occupancies, the quantities of medicines, foodstuffs, consumer or industrial products, and cosmetics, containing not more than 50

percent by volume of water-miscible liquids and with the remainder of the solutions not being flammable, shall not be limited, provided that such materials are
packaged in individual containers not exceeding 1.3 gallons.

c. For storage and display quantities in Group M and storage quantities in Group S occupancies complying with Section 414.2.4, see Table 414.2.4.
d. The aggregate quantity in use and storage shall not exceed the quantity listed for storage.
e. Quantities shall be increased 100 percent in buildings equipped throughout with an approved automatic sprinkler system in accordance with Section 903.3.1.1.

Where Note f also applies, the increase for both notes shall be applied accumulatively.
f. Quantities shall be increased 100 percent when stored in approved storage cabinets, gas cabinets or exhausted enclosures as specified in the International Fire

Code. Where Note e also applies, the increase for both notes shall be applied accumulatively.
g. A single cylinder containing 150 pounds or less ofanhydrous ammonia in a single control area in a nonsprinklered building shall be considered a maximum allow

able quantity. Two cylinders, each containing 150 pounds or less in a single control area, shall be considered a maximum allowable quantity provided the building
is equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1.

h. Allowed only when stored in approved exhausted gas cabinets or exhausted enclosures as specified in the International Fire Code.
i. Quantities in parenthesis indicate quantity units in parenthesis at the head of each column.
j. For gallons of liquids, divide the amount in pounds by 10 in accordance with Section 2703.1.2 of the International Fire Code.

COMPRESSED GAS. A material, or mixture of materials
which:

1. Is a gas at 68°P (200 e) or less at 14.7 pounds per square
inch atmosphere (psia) (101 kPa) of pressure; and

2. Has a boiling point of 68°P (20°C) or less at 14.7 psia
(101 kPa) which is either liquefied, nonliquefied or in so
lution, except those gases which have no other health- or
physical-hazard properties are not considered to be com
pressed until the pressure in the packaging exceeds 41
psia (282 kPa) at 68°P (20°C).

The states of a compressed gas are categorized as follows:

1. Nonliquefied compressed gases are gases, other than
those in solution, which are in a packaging under the
charged pressure and are entirely gaseous at a tempera
ture of 68°P (20°C).

2. Liquefied compressed gases are gases that, in a packag
ing under the charged pressure, are partially liquid at a
temperature of 68°P (20°C).

3. Compressed gases in solution are nonliquefied gases that
are dissolved in a solvent.

4. Compressed gas mixtures consist of a mixture of two or
more compressed gases contained in a packaging, the
hazard properties ofwhich are represented by the proper
ties of the mixture as a whole.

CONTROL AREA. Spaces within a building that are en
closed and bounded by exterior walls, fire walls, fire barriers
and roofs, or a combination thereof, where quantities of haz
ardous materials not exceeding the maximum allowable quan
tities per control area are stored, dispensed, used or handled.

CORROSIVE. A chemical that causes visible destruction of,
or irreversible alterations in, living tissue by chemical action at
the point of contact. A chemical shall be considered corrosive

30

if, when tested on the intact skin of albino rabbits by the method
described in DaTn 49 CFR, Part 173.137, such a chemical de-
stroys or changes irreversibly the structure of the tissue at the .A
point of contact following an exposure period of 4 hours. This •
term does not refer to action on inanimate surfaces.

CRYOGENIC FLUID. A liquid having a boiling point lower
than -150oP (-lOPC) at 14.7 pounds per square inch atmo
sphere (psia) (an absolute pressure of 101 kPa).

DEFLAGRATION. An exothermic reaction, such as the ex
tremely rapid oxidation of a flammable dust or vapor in air, in
which the reaction progresses through the unburned material at
a rate less than the velocity of sound. A deflagration can have an
explosive effect.

DETACHED BUILDING. A separate single-story building,
without a basement or crawl space, used for the storage or use
of hazardous materials and located an approved distance from
all structures.

DETONATiON. An exothermic reaction characterized by the
presence of a shock wave in the material which establishes and
maintains the reaction. The reaction zone progresses through
the material at a rate greater than the velocity of sound. The
principal heating mechanism is one of shock compression. Det
onations have an explosive effect.

DISPENSING. The pouring or transferring of any material
from a container, tank or similar vessel, whereby vapors, dusts,
fumes, mists or gases are liberated to the atmosphere.

EXPLOSIVE. Any chemical compound, mixture or device,
the primary or common purpose of which is to function by ex- .A
plosion. The term includes, but is not limited to, dynamite, •
black powder, pellet powder, initiating explosives, detonators,
safety fuses, squibs, detonating cord, igniter cord, igniters and
display fireworks, 1.3G (Class B, Special).
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The term "explosive" includes any material determined to be
within the scope of USC Title 18: Chapter 40 and also includes
any material classified as an explosive other than consumer
fireworks, lAG (Class C, Common) by the hazardous materials
regulations of DOTn 49 CFR.

Hngh expHosnve. Explosive material, such as dynamite,
which can be caused to detonate by means of a No.8 test
blasting cap when unconfined.

JLow expHosnve. Explosive material that will bum or defla
grate when ignited. It is characterized by a rate of reaction
that is less than the speed of sound. Examples of low explo
sives include, but are not limited to, black powder; safety
fuse; igniters; igniter cord; fuse lighters; fireworks, 1.3G
(Class B, Special) and propellants, 1.3C.

Mas~Hlletoli1la1tnH1lg eXjplHOSRves. Division 1.1, 1.2 and 1.5 ex
plosives alone or in combination, or loaded into various
types of ammunition or containers, most of which can be ex
pected to explode virtually instantaneously when a small
portion is subjected to fire, severe concussion, impact, the
impulse of an initiating agent or the effect of a considerable
discharge ofenergy from without. Materials that react in this
manner represent a mass explosion hazard. Such an explo
sive will normally cause severe structural damage to adja
cent objects. Explosive propagation could occur
immediately to other items of ammunition and explosives
stored sufficiently close to and not adequately protected
from the initially exploding pile with a time interval short
enough so that two or more quantities must be considered as
one for quantity-distance purposes.

lUN/DO'JI'rrn CRass 1 expHosnves. The former classification
system used by DOTn included the terms "high" and "low"
explosives as defined herein. The following terms further
define explosives under the current system applied by DOTn
for all explosive materials defined as hazard Class 1 materi
als. Compatibility group letters are used in concert with the
division to specify further limitations on each division noted
(i.e., the letter G identifies the material as a pyrotechnic sub
stance or article containing a pyrotechnic substance and
similar materials).

Il)nvnsnorrn 1.1. Explosives that have a mass explosion haz
ard. A mass explosion is one which affects almost the en
tire load instantaneously.

Dnvnsnoll1l 1.2. Explosives that have a projection hazard
but not a mass explosion hazard.

Dnvnsnoll1l 1.3. Explosives that have a fire hazard and ei
ther a minor blast hazard or a minor projection hazard or
both, but not a mass explosion hazard.

Dnvnsnoll1l 1.4>. Explosives that pose a minor explosion
hazard. The explosive effects are largely confined to the
package and no projection of fragments of appreciable
size or range is to be expected. An external fire must not
cause virtually instantaneous explosion of almost the en
tire contents of the package.

ID>nvRsnoJ11l1.5. Very insensitive explosives. This division is
comprised of substances that have a mass explosion haz
ard, but that are so insensitive there is very little probabil-
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ity of initiation or of transition from burning to detona
tion under normal conditions of transport.

Dnvnsnoll1l 1.<1£. Extremely insensitive articles which do not
have a mass explosion hazard. This division is comprised
of articles that contain only extremely insensitive deto
nating substances and which demonstrate a negligible
probability of accidental initiation or propagation.

lFITRJEWOn~J[(s. Any composition or device for the purpose of
producing a visible or audible effect for entertainment pur
poses by combustion, deflagration or detonation that meets the
definition of lAG fireworks or 1.3G fireworks as set forth
herein.

FITREWOlRJKS9 1.3G. (Formerly Class B, Special Fireworks.)
Large fireworks devices, which are explosive materials, in
tended for use in fireworks displays and designed to produce
audible or visible effects by combustion, deflagration or deto
nation. Such 1.3G fireworks include, but are not limited to, fire
crackers containing more than 130 milligrams (2 grains) of
explosive composition, aerial shells containing more than 40
grams of pyrotechnic composition, and other display pieces
which exceed the limits for classification as lAG fireworks.
Such I.3G fireworks are also described as fireworks, 49 CFR
(172) by the DOTn.

lFITRJEWORJKS9 1.41G. (Formerly Class C, Common Fire
works.) Small fireworks devices containing restricted amounts
of pyrotechnic composition designed primarily to produce vis
ible or audible effects by combustion. Such lAG fireworks
which comply with the construction, chemical composition
and labeling regulations of the DOTn for fireworks, 49 CPR
(172), and the U.S. Consumer Product Safety Commission
(CPSC) as set forth in CPSC 16 CFR: Parts 1500 and 1507, are
not explosive materials for the purpose of this code.

lFJLAMMABLJE GAS. A material that is a gas at 68°F (20°C)
or less at 14.7 pounds per square inch atmosphere (psia) (101
kPa) of pressure [a material that has a boiling point of 68°P
(20°C) or less at 14.7 psia (101 kPa)] which:

1. Is ignitable at 14.7 psia (101 kPa) when in a mixture of 13
percent or less by volume with air; or

2. Has a flammable range at 14.7 psia (101 kPa) with air of
at least 12 percent, regardless of the lower limit.

The limits specified shall be determined at 14.7 psi (101 kPa) of
pressure and a temperature of 68°P (20°C) in accordance with
ASTME681.

lFJLAMMAJBlLJE JLITQlUJEFllJED GAS. A liquefied compressed
gas which, under a charged pressure, is partially liquid at a tem
perature of 68°P (20°C) and which is flammable.

FILAMMABILE ILllQlUiD. A liquid having a closed cup flash
point below 1000 P (38°C). Flammable liquids are further cate
gorized into a group known as Class I liquids. The Class I cate
gory is subdivided as follows:

CH2S§ ITA. Liquids having a flash point below 73°F (23°C)
and a boiling point below 100°F (38°e).

Cll2§§ ITB. Liquids having a flash point below 73°F (23°C)
and a boiling point at or above 100°F (38°C).

CH2§§ ITC. Liquids having a flash point at or above 73°F
(23°C) and below 1000 P (38°C).
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The category of flammable liquids does not include com
pressed gases or cryogenic fluids.

FLAMMABLE MATERIAL. A material capable of being
readily ignited from common sources ofheat or at a temperature
of 600°F (316°C) or less.

FLAMMABLE SOLID. A solid, other than a blasting agent or
explosive, that is capable ofcausing fire through friction, absorp
tion or moisture, spontaneous chemical change, or retained heat
from manufacturing or processing, or which has an ignition tem
perature below 2l2°P (100°C) or which bums so vigorously and
persistently when ignited as to create a serious hazard. A chemi
cal shall be considered a flammable solid as determined in accor
dance with the test method of CPSC 16 CFR; Part 1500.44, if it
ignites and bums with a self-sustained flame at a rate greater than
0.1 inch (2.5 mm) per second along its major axis.

FLASH POINT. The minimum temperature in degrees Fahren
heit at which a liquid will give off sufficient vapors to form an ig
nitable mixture with air near the surface or in the container, but
will not sustain combustion. The flash point of a liquid shall be
determined by appropriate test procedure and apparatus as spec
ified in ASTM D 56, ASTM D 93 or ASTM D 3278.

HANDLING. The deliberate transport by any means to a point
of storage or use.

HAZARDOUS MATERIALS. Those chemicals or substances
that are physical hazards or health hazards as defined and classi
fied in this section and the International Fire Code, whether the
materials are in usable or waste condition.

HEALTH HAZARD. A classification of a chemical for which
there is statistically significant evidence that acute or chronic
health effects are capable of occurring in exposed persons. The
term "health hazard" includes chemicals that are toxic or highly
toxic, and corrosive.

HIGHLY TOXIC. A material which produces a lethal dose or
lethal concentration that falls within any of the following catego-
ries: .

1. A chemical that has a median lethal dose (LD50) of 50
milligrams or less per kilogram of body weight when ad
ministered orally to albino rats weighing between 200 and
300 grams each.

2. A chemical that has a median lethal dose (LD50) of 200
milligrams or less per kilogram of body weight when ad
ministered by continuous contact for 24 hours (or less if
death occurs within 24 hours) with the bare skin of albino
rabbits weighing between 2 and 3 kilograms each.

3. A chemical that has a median lethal concentration (LC50)
in air of 200 parts per million by volume or less of gas or
vapor, or 2 milligrams per liter or less of mist, fume or
dust, when administered by continuous inhalation for 1
hour (or less if death occurs within 1 hour) to albino rats
weighing between 200 and 300 grams each.

Mixtures of these materials with ordinary materials, such as
water, might not warrant classification as highly toxic. While
this system is basically simple in application, any hazard evalua
tion that is required for the precise categorization of this type of
material shall be performed by experienced, technically compe
tent persons.

32

INCOMPATIBLE MATERIALS. Materials that, when
mixed, have the potential to react in a manner that generates
heat, fumes, gases or byproducts which are hazardous to life or
property.

OPEN SYSTlEM. The use of a solid or liquid hazardous mate
rial involving a vessel or system that is continuously open to the
atmosphere during normal operations and where vapors are lib
erated, or the product is exposed to the atmosphere during nor
mal operations. Examples of open systems for solids and
liquids include dispensing from or into open beakers or con
tainers, dip tank and plating tank operations.

OPERATING BUILDING. A building occupied in COnjunC-1
tion with the manufacture, transportation or use of explosive
materials. Operating buildings are separated from one another
with the use of intraplant or intraline distances.

ORGANIC PEROXIDE. An organic compound that contains
the bivalent -0-0- structure and which may be considered to be
a structural derivative of hydrogen peroxide where one or both
of the hydrogen atoms have been replaced by an organic radi
cal. Organic peroxides can pose an explosion hazard (detona
tion or deflagration) or they can be shock sensitive. They can
also decompose into various unstable compounds over an ex
tended period of time.

Class I. Those formulations that are capable of deflagration
but not detonation.

Class H. Those formulations that bum very rapidly and that a
pose a moderate reactivity hazard. •

Class HI. Those formulations that bum rapidly and that
pose a moderate reactivity hazard.

Class IV. Those formulations that bum in the same manner
as ordinary combustibles and that pose a minimal reactivity
hazard.

Class V. Those formulations that burn with less intensity
than ordinary combustibles or do not sustain combustion
and that pose no reactivity hazard.

Unclassified detonable. Organic peroxides that are capable
of detonation. These peroxides pose an extremely high ex
plosion hazard through rapid explosive decomposition.

OXIDIZER. A material that readily yields oxygen or other ox
idizing gas, or that readily reacts to promote or initiate combus
tion of combustible. materials. Examples of other oxidizing
gases include bromine, chlorine and fluorine.

CRass 4. An oxidizer that can undergo an explosive reaction
due to contamination or exposure to thermal or physical
shock. Additionally, the oxidizer will enhance the burning
rate and can cause spontaneous ignition of combustibles.

Class 3. An oxidizer that will cause a severe increase in the
burning rate of combustible materials with which it comes
in contact or that will undergo vigorous self-sustained de
composition due to contamination or exposure to heat.

Class 2. An oxidizer that will cause a moderate increase in a
the burning rate or that causes spontaneous ignition of com- •
bustible materials with which it comes in contact.

Class 1. An oxidizer whose primary hazard is that it slightly
increases the burning rate but which does not cause sponta-
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neous ignition when it comes in contact with combustible
materials.

OXI1:I1JlIZITNG GAS. A gas that can support and accelerate com
bustion of other materials.

!PHYSICAJL HAZARD. A chemical for which there is evi
dence that it is a combustible liquid, compressed gas, cryo
genic, explosive, flammable gas, flammable liquid, flammable
solid, organic peroxide, oxidizer, pyrophoric or unstable (reac
tive) or water-reactive material.

PYROJPHORIC. A chemical with an autoignition temperature
in air, at or below a temperature of 130°F (54.4°C).

PYROTEClHINITC COMPOSll1rllON. A chemical mixture
that produces visible light displays or sounds through a
self-propagating, heat-releasing chemical reaction which is
initiated by ignition.

TOXllC. A chemical falling within any of the following catego
ries:

1. A chemical that has a median lethal dose (LD50) of more
than 50 milligrams per kilogram, but not more than 500
milligrams per kilogram of body weight when adminis
tered orally to albino rats weighing between 200 and 300
grams each.

2. A chemical that has a median lethal dose (LD50) of more
than 200 milligrams per kilogram but not more than
1,000 milligrams per kilogram of body weight when ad
ministered by continuous contact for 24 hours (or less if
death occurs within 24 hours) with the bare skin of albino
rabbits weighing between 2 and 3 kilograms each.

3. A chemical that has a median lethal concentration
(LC50) in air of more than 200 parts per million but not
more than 2,000 parts per million by volume of gas or va
por, or more than 2 milligrams per liter but not more than
20 milligrams per liter of mist, fume or dust, when ad
ministered by continuous inhalation for 1 hour (or less if
death occurs within 1 hour) to albino rats weighing be
tween 200 and 300 grams each.

UNSTABJLE (REAC1rllVJE) MA1fEllUAJL. A material, other
than an explosive, which in the pure state or as commercially
produced, will vigorously polymerize, decompose, condense
or become self-reactive and undergo other violent chemical
changes, including explosion, when exposed to heat, friction or
shock, or in the absence of an inhibitor, or in the presence of
contaminants, or in contact with incompatible materials. Un
stable (reactive) materials are subdivided as follows:

Cllass 4. Materials that in themselves are readily capable of
detonation or explosive decomposition or explosive reac
tion at normal temperatures and pressures. This class in
cludes materials that are sensitive to mechanical or localized
thermal shock at normal temperatures and pressures.

CRass 3. Materials that in themselves are capable of detona
tion or of explosive decomposition or explosive reaction but
which require a strong initiating source or which must be
heated under confinement before initiation. This class in
cludes materials that are sensitive to thermal or mechanical
shock at elevated temperatures and pressures.

2003 ~NrIERNAT~ONAlI8U~lDING CODIE®

USE AND OCCUJIPANCV CLASSifiCATION

CRass 2. Materials that in themselves are normally unstable
and readily undergo violent chemical change but do not det
onate. This class includes materials that can undergo chemi
cal change with rapid release of energy at normal
temperatures and pressures, and that can undergo violent
chemical change at elevated temperatures and pressures.

CRass 1. Materials that in themselves are normally stable but
which can become unstable at elevated temperatures and
pressure.

WA1rElR g RJEACTIIVlE MA1rlERlIAJL. A material that ex
plodes; violently reacts; produces flammable, toxic or other
hazardous gases; or evolves enough heat to cause self-ignition
or ignition of nearby combustibles upon exposure to water or
moisture. Water-reactive materials are subdivided as follows:

CRass 3. Materials that react explosively with water without
requiring heat or confinement.

CRass 2. Materials that may form potentially explosive mix
tures with water.

CRass 1. Materials that may react with water with some re
lease of energy, but not violently.

[F] 30i.3lHIighgHazaIr'd GJr01lip HgJl. Buildings and structures
containing materials that pose a detonation hazard shall be
classified as Group H-1. Such materials shall include, but not
be limited to, the following:

Explosives:

Division 1.1
Division 1.2
Division 1.3

ExceptiolI1l: Materials that are used and maintained in
a form where either confinement or configuration will
not elevate the hazard from a mass fire to mass explo
sion hazard shall be allowed in H-2 occupancies.

Division 1.4

ExceptJimll: Articles, including articles packaged for
shipment, that are not regulated as an explosive under
Bureau of Alcohol, Tobacco and Firearms regula
tions, or unpackaged articles used in process opera
tions that do not propagate a detonation or
deflagration between articles shall be allowed in H-3
occupancies.

Division 1.5
Division 1.6

Organic peroxides, unclassified detonable
Oxidizers, Class 4
Unstable (reactive) materials, Class 3 detonable and Class 4
Detonable pyrophoric materials

[F] 307.4 lBIighgHaz3llr«ll GJr'OIl.JIP Hg2. Buildings and structures B
containing materials that pose a deflagration hazard or a hazard
from accelerated burning shall be classified as Group H-2.
Such materials shall include, but not be limited to, the follow- D
ing:

Class 1, n or nIA flammable or combustible liquids which
are used or stored in normally open containers or systems, or
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in closed containers or systems pressurized at more than 15
psi (103.4 kPa) gage.

Combustible dusts
I Cryogenic fluids, flammable

Flammable gases
Organic peroxides, Class I
Oxidizers, Class 3, that are used or stored in normally open
containers or systems, or in closed containers or systems
pressurized at more than 15 psi (103 kPa) gage

Pyrophoric liquids, solids and gases, nondetonable
Unstable (reactive) materials, Class 3, nondetonable
Water-reactive materials, Class 3

I
[F] 307.5 HighaHazard Group Ha3. Buildings and structures
containing materials that readily support combustion or that
pose a physical hazard shall be classified as Group H-3. Such
materials shall include, but not be limited to, the following:

Class I, II or IlIA flammable or combustible liquids which
are used or stored in normally closed containers or systems
pressurized at less than 15 psi (103.4 kPa) gage.

Combustible fibers
Consumer fireworks, I.4G (Class C Common)
Cryogenic fluids, oxidizing
Flammable solids
Organic peroxides, Classes II and III
Oxidizers, Class 2
Oxidizers, Class 3, that are used or stored in normally closed

containers or systems pressurized at less than 15 pounds
per square inch (103 kPa) gauge

Oxidizing gases
Unstable (reactive) materials, Class 2
Water-reactive materials, Class 2

I [F] 307.6 HighaHazard Group H a 4. Buildings and structures
which contain materials that are health hazards shall be classi-

I fied as Group H-4. Such materials shall include, but not be lim
ited to, the following:

Corrosives
Highly toxic materials
Toxic materials

[14'] 307.7 Group HaS structures. Semiconductor fabrication
facilities and comparable research and development areas in
which hazardous production materials (HPM) are used and the
aggregate quantity ofmaterials is in excess of those listed in Ta
bles 307.7(1) and 307.7(2). Such facilities and areas shall be
designed and constructed in accordance with Section 415.9.

[If] 307.8 Multiple hazards. Buildings and structures containing
a material or materials representing hazards that are classified in
one or more ofGroups H-l, H-2, H-3 and H-4 shall conform to the
code requirements for each of the occupancies so classified.

[F] 307.9 Exceptions: The following shall not be classified in
Group H, but shall be classified in the occupancy that they most
nearly resemble. Hazardous materials in any quantity shall
conform to the requirements of this code, including Section
414, and the International Fire Code.

1. Buildings and structures that contain not more than the
maximum allowable quantities per control area of haz
ardous materials as shown in Tables 307.7(1) and
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307.7(2) provided that such buildings are maintained in eaccordance with the International Fire Code.

2. Buildings utilizing control areas in accordance with
Section 414.2 that contain not more than the maximum
allowable quantities per control area of hazardous ma-
terials as shown in Tables 307.7(1) and 307.7(2).

3. Buildings and structures occupied for the application of
flammable finishes, provided that such buildings or ar-
eas conform to the requirements of Section 416 and the IInternational Fire Code.

4. Wholesale and retail sales and storage of flammable
and combustible liquids in mercantile occupancies con-
forming to the International Fire Code.

5. Closed systems housing flammable or combustible liq-
uids or gases utilized for the operation of machinery or
equipment.

6. Cleaning establishments that utilize combustible liquid
solvents having a flash point of 140°F (60°C) or higher
in closed systems employing equipment listed by an ap-
proved testing agency, provided that this occupancy is
separated from all other areas of the building by I-hour
fire-resistance-rated fire barrier walls or horizontal as-
semblies or both.

7. Cleaning establishments which utilize a liquid solvent
having a flash point at or above 200°F (93°C).

8. Liquor stores and distributors without bulk storage. e9. Refrigeration systems.

10. The storage or utilization of materials for agricultural
purposes on the premises.

11. Stationary batteries utilized for facility emergency
power, uninterrupted power supply or telecommunica-
tion facilities provided that the batteries are provided
with safety venting caps and ventilation is provided in
accordance with the International Mechanical Code.

12. Corrosives shall not include personal or household
products in their original packaging used in retail dis-
play or commonly used building materials.

13. Buildings and structures occupied for aerosol storage shall
be classified as Group S-I, provided that such buildings Iconform to the requirements ofthe International Fire Code.

14. Display and storage of nonflammable solid and non-
flammable or noncombustible liquid hazardous materi-
als in quantities not exceeding the maximum allowable
quantity per control area in Group M or S occupancies
complying with Section 414.2.4.

15. The storage of black powder, smokeless propellant and
small arms primers in Groups M and R-3 and special in-
dustrial explosive devices in Groups B, F, M and S, pro-
vided such storage conforms to the quantity limits and
requirements prescribed in the International Fire Code.

SECTION 308 e~NSTITUTIONAL GROUP ~

308.1 instntlUltnonali Group I. Institutional Group I occupancy
includes, among others, the use of a building or structure, or a
portion thereof, in which people are cared for or live in a super-
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A facility such as the above with five or fewer persons shall
~ be classified as Group R-3 or shall comply with the Interna
U tional Residential Code in accordance with Section 101.2.

Residential board and care facilities
Assisted living facilities
Halfway houses
Group homes
Congregate care facilities
Social rehabilitation facilities
Alcohol and drug centers
Convalescent facilities

Il.IJSIE AND OCCUPANCY CLASSIFiCATiON

Buildings of Group 1-3 shall be classified as one of the occu
pancy conditions indicated in Sections 308.4.1 through 308.4.5
(see Section 408.1).

308.4.R COlIlIdlntnmll R. This occupancy condition shall in
clude buildings in which free movement is allowed from
sleeping areas, and other spaces where access or occupancy
is permitted, to the exterior via means of egress without re
straint. A Condition 1 facility is permitted to be constructed
as Group R.

308.4.2 CmlldlfttiOllll 2. This occupancy condition shall in
clude buildings in which free movement is allowed from
sleeping areas and any other occupied smoke compartment
to one or more other smoke compartments. Egress to the ex
terior is impeded by locked exits.

308.4.3 CmlldlntJimll 3. This occupancy condition shall in
clude buildings in which free movement is allowed within
individual smoke compartments, such as within a residen
tial unit comprised of individual sleeping units and group ~

activity spaces, where egress is impeded by remote-con- ~
trolled release of means of egress from such a smoke com
partment to another smoke compartment.

308.4.4 COlIldlitiOIlll 4. This occupancy condition shall in
clude buildings in which free movement is restricted from
an occupied space. Remote-controlled release is provided to
permit movement from sleeping units, activity spaces and 0
other occupied areas within the smoke compartment to
other smoke compartments.

303.4.5 CmllrllntiOIlll 5. This occupancy condition shall in
clude buildings in which free movement is restricted from
an occupied space. Staff-controlled manual release is pro
vided to permit movement from sleeping units, activity
spaces and other occupied areas within the smoke compart- B
ment to other smoke compartments.

308.5 GIrOlilljp nQ49 day carte JfadllHtntes. This group shall include
buildings and structures occupied by persons of any age who
receive custodial care for less than 24 hours by individuals
other than parents or guardians, relatives by blood, marriage or
adoption, and in a place other than the home of the person cared
for. A facility such as the above with five or fewer persons shall
be classified as a Group R-3 or shall comply with the Interna- Q
tional Residential Code in accordance with Section 101.2. ~
Places ofworship during religious functions are not included.

308.5.R Ad-uftt caIrte ifacmty. A facility that provides accom
modations for less than 24 hours for more than five unre
lated adults and provides supervision and personal care
services shall be classified as Group 1-4.

E:%:ctejptiimll: A facility where occupants are capable of re- ~:"~",'.,,••
sponding to an emergency situation without physical as- ,
sistance from the staff shall be classified as Group A-3.

308.5.2 Ch.Hd caIre ifacnniity. A facility that provides supervi
sion and personal care on less than a 24-hour basis for more
than five children 21/ 2 years of age or less shall be classified
as Group 1-4.

!E:%:ctejptfioJr\\.: A child day care facility that provides care
for more than five but no more than 100 children 21/ 2

years or less of age, when the rooms where such children
are cared for are located on the level of exit discharge and

Prisons
Jails
Reformatories
Detention centers
Correctional centers
Prerelease centers

308.3.R Clhtfilldl carte ifacnlliity. A child care facility that pro
vides care on a 24-hour basis to more than five children 21/ 2

years of age or less shall be classified as Group 1-2.

308.4 GIrOlilljp nQ3. This occupancy shall include buildings and
structures that are inhabited by more than five persons who are
under restraint or security. An 1-3 facility is occupied by per
sons who are generally incapable of self-preservation due to se
curity measures not under the occupants' control. This group
shall include, but not be limited to, the following:

A facility such as the above with five or fewer persons shall
be classified as a Group R-3 or shall comply with the Interna
tional Residential Code in accordance with Section 101.2. A
facility such as above, housing at least six and not more than 16
persons, shall be classified as Group R-4.

308.3 GIl"Olilljp nQ2. This occupancy shall include buildings and
structures used for medical, surgical, psychiatric, nursing or
custodial care on a 24-hour basis ofmore than five persons who
are not capable of self-preservation. This group shall include,
but not be limited to, the following:

Hospitals
Nursing homes (both intermediate-care facilities and skilled
nursing facilities)
Mental hospitals
Detoxification facilities

vised environment, having physical limitations because of
health or age are harbored for medical treatment or other care or
treatment, or in which people are detained for penal or correc-
tional purposes or in which the liberty of the occupants is re
stricted. Institutional occupancies shall be classified as Group
1-1,1-2,1-3 or 1-4.

0,. 308.2 GIrOlilljp nQR. This occupancy shall include buildings,
U structures or parts thereof housing more than 16 persons, on a

24-hour basis, who because of age, mental disability or other
reasons, live in a supervised residential environment that pro
vides personal care services. The occupants are capable of re
sponding to an emergency situation without physical assistance
from staff. This group shall include, but not be limited to, the
following:

•

•
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each of these child care rooms has an exit door directly to
the exterior, shall be classified as Group E.

SECTION 309
MERCANTILE GROUP M

309.1 Mercantile Group M. Mercantile Group M occupancy
includes, among others, buildings and structures or a portion
thereof, for the display and sale of merchandise, and involves
stocks of goods, wares or merchandise incidental to such pur
poses and accessible to the public. Mercantile'occupancies
shall include, but not be limited to, the following:

Department stores
Drug stores
Markets
Motor fuel-dispensing facilities
Retail or wholesale stores
Sales rooms

309.2 Quantity of hazardOllS materials. The aggregate quan
ti ty of nonflammable solid and nonflammable or
noncombustible liquid hazardous materials stored or displayed
in a single control area of a Group M occupancy shall not ex
ceed the quantities in Table 414.2.4.

SECTION 310
RESIDENTIAL GROUP R

310.1 Residential Group R. Residential Group R. includes,
among others, the use of a building or structure, or a portion
thereof, for sleeping purposes when not classified as an Institu
tional Group I. Residential occupancies shall include the fol
lowing:

R-l Residential occupancies where the occupants are pri-
marily transient in nature, including:

Boarding houses (transient)
Hotels (transient)
Motels (transient)

R-2 Residential occupancies containing sleeping units or
more than two dwelling units where the occupants are
primarily permanent in nature, including:

Apartment houses
Boarding houses (not transient)
Convents
Dormitories
Fraternities and sororities
Monasteries
Vacation timeshare properties
Hotels (nontransient)
Motels (nontransient)

R-3 Residential occupancies where the occupants are pri
marily permanent in nature and not classified as R-1,
R-2, R-4 or I and where buildings do not contain more
than two dwelling units as applicable in Section 101.2,
or adult and child care facilities that provide accommo
dations for five or fewer persons of any age for less than
24 hours. Adult and child care facilities that are within a
single-family home are permitted to comply with the
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International Residential Code in accordance with Sec
tion 101.2.

R-4 Residential occupancies shall include buildings ar
ranged for occupancy as residential care/assisted living
facilities including more than five but not more than 16
occupants, excluding staff.

Group R-4 occupancies shall meet the requirements
for construction as defined for Group R-3 except as oth
erwise provided for in this code or shall comply with
the International Residential Code in accordance with I
Section 101.2.

310.2 Defnnitfions. The following words and terms shall, for the
purposes ofthis section and as used elsewhere in this code, have
the meanings shown herein.

BOARDING HOUSE. A building arranged or used for lodg
ing for compensation, with or without meals, and not occupied
as a single-family unit.

DORMITORY. A space in a building where group sleeping
accommodations are provided in one room, or in a series of
closely associated rooms, for persons not members of the same
family group, under joint occupancy and single management,
as in college dormitories or fraternity houses.

DWELLING UNIT. A single unit providing complete, inde
pendent living facilities for one or more persons, including per
manent provisions for living, sleeping, eating, cooking and
sanitation.

PERSONAL CARE SERVICE. The care of residents who do
not require chronic or convalescent medical or nursing care.
Personal care involves responsibility for the safety of the resi
dent while inside the building.

RESIDENTIAL CARE/ASSISTED LIVING FACIL
ITIES. A building or part thereof housing persons, on a I
24-hour basis, who because of age, mental disability or other
reasons, live in a supervised residential environment which
provides personal care services. The occupants are capable of
responding to an emergency situation without physical assis
tance from staff. This classification shall include, but not be
limited to, the following: residential board and care facilities,
assisted living facilities, halfway houses, group homes, congre
gate care facilities, social rehabilitation facilities, alcohol and I
drug abuse centers and convalescent facilities.

•
SECTION 311

STORAGE GROUP S

311.1 S10rage Group S. Storage Group S occupancy includes,
among others, the use of a building or structure, or a portion
thereof, for storage that is not classified as a hazardous occu
pancy.

311.2 Moderate-hazard storage, Group S-l. Buildings occu
pied for storage uses which are not classified as Group S-2 in
cluding, but not limited to, storage of the following:

Aerosols, Levels 2 and 3
Aircraft repair hangar
Bags; cloth, burlap and paper
Bamboos and rattan
Baskets
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Belting; canvas and leather
Books and paper in rolls or packs
Boots and shoes
Buttons, including cloth covered, pearl or bone
Cardboard and cardboard boxes
Clothing, woolen wearing apparel
Cordage
Furniture
Furs
Glues, mucilage, pastes and size
Grains
Horns and combs, other than celluloid
Leather
Linoleum
Lumber
Motor vehicle repair garages complying with the maximum

allowable quantities of hazardous materials listed in
Table 307.7(1) (see Section 406.6)

Photo engravings
Resilient flooring
Silks
Soaps
Sugar
Tires, bulk storage of
Tobacco, cigars, cigarettes and snuff
Upholstery and mattresses
Wax candles

3.111.3 [A)Wg!hl27l2ridl §aor3ge, GrmJljpl §g20 Includes, among oth
ers, buildings used for the storage of noncombustible materials
such as products on wood pallets or in paper cartons with or
without single thickness divisions; or in paper wrappings. Such
products are permitted to have a negligible amount of plastic

~.i' trim, such as knobs, handles or film wrapping. Storage uses
~ shall include, but not be limited to, storage of the following:

Aircraft hangar
Asbestos
Beverages up to and including 12-percent alcohol in metal,

glass or ceramic containers
Cement in bags
Chalk and crayons
Dairy products in nonwaxed coated paper containers
Dry cell batteries
Electrical coils
Electrical motors
Empty cans
Food products
Foods in noncombustible containers
Fresh fruits and vegetables in nonplastic trays or containers
Frozen foods
Glass
Glass bottles, empty or filled with noncombustible liquids
Gypsum board
Inert pigments
Ivory
Meats
Metal cabinets
Metal desks with plastic tops and trim
Metal parts
Metals
Mirrors
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Oil-filled and other types of distribution transformers
Parking garages, open or enclosed
Porcelain and pottery
Stoves
Talc and soapstones
Washers and dryers

SEC1f~ON 3~ 2
lLJJT~UTY AN[/) M~SCE!LlANEOUS G~OQJP U

3Jl.20Jl. GelJ1ler2Ho Buildings and structures of an accessory char
acter and miscellaneous structures not classified in any specific
occupancy shall be constructed, equipped and maintained to
conform to the requirements of this code commensurate with
the fire and life hazard incidental to their occupancy. Group U
shall include, but not be limited to, the following:

Agricultural buildings
Aircraft hangars, accessory to a one- or two-family
residence (see Section 412.3)
Barns
Carports
Fences more than 6 feet (1829 mm) high
Grain silos, accessory to a residential occupancy
Greenhouses
Livestock shelters
Private garages
Retaining walls
Sheds
Stables
Tanks
Towers
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SPEC~Al DETA~lED REQU~REMENTS BASED
ON USE AND OCCUPANCY

StEC1~O~ 4@~

SCOPE

410Jl.Jl Det2ulledlllllse 21Illdl OCCIUljp21IllCY IrequllIremelillts. In addition
to the occupancy and construction requirements in this code,
the provisions of this chapter apply to the special uses and oc
cupancies described herein.

SEcr~o~ 402
COV!E~~D MAUL IBU~l!D~NGS

4102.]. Scope. The provisions ofthis section shall apply to build
ings or structures defined herein as covered mall buildings not
exceeding three floor levels at any point nor more than three
stories above grade. Except as specifically required by this sec
tion, covered mall buildings shall meet applicable provisions of
this code.

JExCejplftniDllIlls:

1. Foyers and lobbies of Groups B, R-1 and R-2 are not
required to comply with this section.

2. Buildings need not comply with the provisions ofthis
section where they totally comply with other applica
ble provisions of this code.'

4102.2 DefnlIllutfioll1Js. The following words and terms shall, for the
purposes of this chapter and as used elsewhere in this code,
have the meanings shown herein.

A.NCHOR JRUJILJi)][NG. An exterior perimeter building of a
group other than H having direct access to a covered mall build
ing but having required means of egress independent of the
mall.

COVERED MA.LL lRUlILDIING. A single building enclosing
a number of tenants and occupants such as retail stores, drink
ing and dining establishments, entertainment and amusement
facilities, passenger transportation terminals, offices, and other
similar uses wherein two or more tenants have a main entrance
into one or more malls. For the purpose of this chapter, anchor
buildings shall not be considered as a part of the covered mall
building.

]FOOD COURT. A public seating area located in the mall that
serves adjacent food preparation tenant spaces.

GROSS LEASABJLE AREA. The total floor area designed
for tenant occupancy and exclusive use. The area of tenant oc
cupancy is measured from the centerlines of joint partitions to
the outside of the tenant walls. All tenant areas, including areas
used for storage, shall be included in calculating gross leasable
area.

MALL. A roofed or covered common pedestrian area within a
covered mall building that serves as access for two or more ten
ants and not to exceed three levels that are open to each other.
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41~2.3l JLe21se pbm. Each covered mall building owner shall pro
vide both the building and fire departments with a lease plan
showing the location of each occupancy and its exits after the
certificate of occupancy has been issued. No modifications or
changes in occupancy or use shall be made from that shown on
the lease plan without prior approval of the building official.

4~2.4Me21lIlls I{)jfegIress. Each tenant space and the covered mall
building shall be provided with means of egress as required by
this section and this code. Where there is a conflict between the
requirements of this code and the requirements of this section,
the requirements of this section shall apply.

4102.4.Jl ]])efteIrmUIl1J21ftnOllb iDljf I{)ccllllJPl~mft llilJ)21dl. The occupant
load permitted in any individual tenant space in a covered
mall building shall be determined as required by this code.
Means of egress requirements for individual tenant spaces
shall be based on the occupant load thus determined.

402.4.1.1 OCCIlllJPl3llIllft lfOIrmllllll21. In determining required
means ofegress of the mall, the number ofoccupants for
whom means of egress are to be provided shall be based
on gross leasable area of the covered mall building (ex
cluding anchor buildings) and the occupant load factor as
determined by the following equation.

OLF= (0.00007) (GLA) + 25 (Eqllll21tnoll 4Q Jl)

where:

OLF= The occupant load factor (square feet per per-
son).

GLA = The gross leasable area (square feet).

4~2.4.:ll..2 OLIF Ir21lIJlge. The occupant load factor (OLF) is
not required to be less than 30 and shall not exceed 50.

4~2.4.Jl.3 AlIllcllniDlIr bllllnlldnll1Jgs. The occupant load of an
chor buildings opening into the mall shall not be included
in computing the total number ofoccupants for the mall.

4~2.4.1.4 lFilJ)ilJ)dl COIlllIrftS. The occupant load of a food
court shall be determined in accordance with Section
1004. For the purposes of determining the means of
egress requirements for the mall, the food court occupant
load shall be added to the occupant load of the covered
mall building as calculated above.

4102.4.2 NlllImllDeIr ilJ)jf me3lll1JS ilJ)jf egIress. Wherever the dis
tance of travel to the mall from any location within a tenant
space used by persons other than employees exceeds 75 feet
(22860 mm) or the tenant space exceeds an occupant load of
50, not less than two means of egress shall be provided.

402.4.3 AIrIr21ll1Jgemell1Jts ojf me21Il1JS ilJ)jf egIress. Assembly oc
cupancies with an occupant load of 500 or more shall be so
located in the covered mall building that their entrance will
be immediately adjacent to a principal entrance to the mall
and shall have not less than one-half of their required means
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of egress opening directly to the exterior of the covered mall
building.

402.4.3.1 Anchor building means of egress. Required
means of egress for anchor buildings shall be provided
independently from the mall means of egress system.
The occupant load of anchor buildings opening into the
mall shall not be included in determining means of egress
requirements for the mall. The path of egress travel of
malls shall not exit through anchor buildings. Malls ter
minating at an anchor building where no other means of
egress has been provided shall be considered as a
dead-end mall.

402.4.4 Distance to exits. Within each individual tenant
space in a covered mall building, the maximum distance of
travel from any point to an exit or entrance to the mall shall
not exceed 200 feet (60 960 mm).

The maximum distance of travel from any point within a
mall to an exit shall not exceed 200 feet (60 960 mm).

402.4.5 Access to exits. Where more than one exit is re
quired, they shall be so arranged that it is possible to travel in
either direction from any point in a mall to separate exits.
The minimum width of an exit passageway or corridor from
a mall shall be 66 inches (1676 mm).

Exception.: Dead ends not exceeding a length equal to
twice the width of the mall measured at the narrowest lo
cation within the dead-end portion of the mall.

402.4.5.1 Exit passageway enclosures. Where exit pas
sageway enclosures provide a secondary means ofegress
from a tenant space, doors to the exit passageway enclo
sures shall be I-hour fire doors. Such doors shall be
self-closing and be so maintained or shall be auto
matic-closing by smoke detection.

402.4.6 Service areas fronting on exit passageways. Me
chanical rooms, electrical rooms, building service areas and
service elevators are permitted to open directly into exit pas
sageways provided that the exit passageway is separated
from such rooms with I-hourfire-resistance-rated walls and
I-hour opening protectives.

402.5 Mall width. For the purpose of providing required egress,
malls are permitted to be considered as corridors but need not
comply with the requirements of Section 1005.1 of this code
where the width of the mall is as specified in this section.

402.5.1 Minimum width. The minimum width of the mall
shall be 20 feet (6096 mm). The mall width shall be suffi
cient to accommodate the occupant load served. There shall
be a minimum of 10 feet (3048 mm) clear exit width to a
height of 8 feet (2438 mm) between any projection of a ten
ant space bordering the mall and the nearest kiosk, vending
machine, bench, display opening, food court or other ob
struction to means of egress travel.

402.6 Types of construction. The area of any covered mall
building, including anchor buildings, of Type I, II, III and IV
construction, shall not be limited provided the covered mall
building and attached anchor buildings and parking garages are
surrounded on all sides by a permanent open space of not less

I than 60 feet (18288 mm) and the anchor buildings do not ex
ceed three stories in height. The allowable height and area of
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anchor buildings greater than three stores in height shall com
ply with Section 503, as modified by Sections 504 and 506. The
construction type of open parking garages and enclosed park
ing garages shall comply with Sections 406.3 and 406.4, re
spectively.

402.7lFirea resistance-rated separation. Fire-resistance-rated
separation is not required between tenant spaces and the mall.
Fire-resistance-rated separation is not required between a food
court and adjacent tenant spaces or the mall.

402.7.1 Attached garage. An attached garage for the stor
age ofpassenger vehicles having a capacity ofnot more than
nine persons and open parking garages shall be considered II
as a separate building where it is separated from the covered
mall building by a fire barrier having a fire-resistance rating
of at least 2 hours.

:!Exception: Where an open parking garage or enclosed
parking garage is separated from the covered mall build
ing or anchor building a distance greater than 10 feet II
(3048 mm), the provisions of Table 602 shall apply. Pe
destrian walkways and tunnels which attach the open
parking garage or enclosed parking garage to the covered I
mall building or anchor building shall be constructed in
accordance with Section 3104.

402.7.2 Telllant separations. Each tenant space shall be
separated from other tenant spaces by a fire partition com
plying with Section 708. A tenant separation wall is not re
quired between any tenant space and the mall.

402.7.3 Anchor building separation. An anchor building
shall be separated from the covered mall building by fire
walls complying with Section 705.

:!Excepthm: Anchor buildings of not more than three sto
ries above grade which have an occupancy classification
of the same uses permitted as tenants of the covered mall
building shall be separated by 2-hour fire-barriers com
plying with Section 706.

4102.7.3.1 Openings between anchor building and
maH. Except for the separation between Group R-I
sleeping units and the mall, openings between anchor
buildings of Type lA, IB, IIA and IIB construction and
the mall need not be protected.

[F] 402.8 Automatic sprinkler system. The covered mall
building and buildings connected shall be equipped throughout
with an automatic sprinkler system in accordance with Section
903.3.1.1, which shall comply with the following:

1. The automatic sprinkler system shall be complete and
operative throughout occupied space in the covered mall
building prior to occupancy of any of the tenant spaces.
Unoccupied tenant spaces shall be similarly protected
unless provided with approved alternate protection.

2. Sprinkler protection for the mall shall be independent
from that provided for tenant spaces or anchors. Where
tenant spaces are supplied by the same system, they shall
be independently controlled.

Exceptnon: An automatic sprinkler system shall not be re
quired in spaces or areas of open parking garages con
structed in accordance with Section 406.2.
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4102.801 §bllll1ldpBpe sy§~em. The covered mall building shall
be equipped throughout with a standpipe system as required
by Section 905.3.3.

402.9 Smoke cOl!D.tril])ll. A smoke control system shall be pro
vided where required for atriums in Section 404.

4020U~ KiosJk.so Kiosks and similar structures (temporary or
permanent) shall meet the following requirements:

1. Combustible kiosks or other structures shall not be lo
cated within the mall unless constructed of any of the fol
lowing materials:

1.1. Fire-retardant-treated wood complying with Sec
tion 2303.2.

1.2. Foam plastics having a maximum heat release
rate not greater than 100kW (105 Btu/h) when
tested in accordance with the exhibit booth proto
col in UL 1975.

1.3. Aluminum composite material (ACM) having a
flame spread index of not more than 25 and a
smoke-developed index of not more than 450
when tested as an assembly in the maximum
thickness intended for use in accordance with
ASTME84.

2. Kiosks or similar structures located within the mall shall
be provided with approved fire suppression and detection
devices.

3. The minimum horizontal separation between kiosks or
groupings thereof and other structures within the mall
shall be 20 feet (6096 mm).

4. Each kiosk or similar structure or groupings thereof shall
have a maximum area of 300 square feet (28 mZ).

402.11 Secundty grmes 3llllld ({]lil])iI])rso Horizontal sliding or verti
cal security grilles or doors that are a part of a required means of
egress shall conform to the following:

1. They shall remain in the full open position during the pe
riod of occupancy by the general public.

2. Doors or grilles shall not be brought to the closed posi
tion when there are more than 10 persons occupying
spaces served by a single exit or 50 persons occupying
spaces served by more than one exit.

3. The doors or grilles shall be openable from within with
out the use of any special knowledge or effort where the
space is occupied.

4. Where two or more exits are required, not more than
one-half ofthe exits shall be permitted to include either a
horizontal sliding or vertical rolling grille or doors.

402012 Stallildby powero Covered mall buildings exceeding
50,000 square feet (4645 mZ) shall be provided with standby
power systems that are capable of operating the emergency
voice/alarm communication system.

[F] 402.13lEmea-gell1lcy '¥oice/31ll31rm commull1lkatnmll systemo
Covered mall buildings exceeding 50,000 square feet (4645
mZ) in total floor area shall be provided with an emergency
voice/alarm communication system. Emergency voice/alarm
communication systems serving a mall, required or otherwise,

shall be accessible to the fire department. The system shall be
provided in accordance with Section 907.2.12.2.

402J.4 Plastic signso Within every store or level and from
sidewall to sidewall ofeach tenant space facing the mall, plastic
signs shall be limited as specified in Sections 402.14.1 through
402.14.5.

402.14101 Areao Plastic signs shall not exceed 20 percent of
the wall area facing the mall.

402014102 Height all1ld width. Plastic signs shall not exceed a
height of 36 inches (914 mm), except if the sign is vertical,
the height shall not exceed 96 inches (2438 mm) and the
width shall not exceed 36 inches (914 mm).

402014103 lLiI])Catnollilo Plastic signs shall be located a mini
mum distance of 18 inches (457 mm) from adjacent tenants.

4020].4104 Plastks other t1hl31Jl1l ffil])31m pllastks. Plastics other
than foam plastics used in signs shall be light-transmitting 0
plastics complying with Section 2606.4 or shall have a
self-ignition temperature of 650°F (343°C) or greater when
tested in accordance with ASTM D 1929, and a flame
spread index not greater than 75 and smoke-developed in
dex not greater than 450 when tested in the manner intended
for use in accordance with ASTM E 84 or meet the accep- n
tance criteria of Section 803.2.1 when tested in accordance U
with NFPA 286.

4020140401 Ell1lcasemel71lto Edges and backs of plastic
signs in the mall shall be fully encased in metal.

402014105 Foam JPlllastks. Foam plastics used in signs shall
have flame-retardant characteristics such that the sign has a
maximum heat-release rate of 150 kilowatts when tested in
accordance with UL 1975 and the foam plastics shall have
the physical characteristics specified in this section. Foam
plastics used in signs installed in accordance with Section
402.14 shall not be required to comply with the flame spread
and smoke-developed indexes specified in Section 2603.3.

40201405.11 Dell1lsutyo The minimum density of foam plas- n..•
tics used in signs shall not be less than 20 pounds per cu- U
bic foot (pet) (320 kg/M3).

402014.502 ,][,Mdknesso The thickness of foam plastic
signs shall not be greater than liz-inch (12.7 mm).

402.15 IF'nre department access to equipmell1lto Rooms or ar
eas containing controls for air-conditioning systems, automatic
fire-extinguishing systems or other detection, suppression or
control elements shall be identified for use by the fire depart
ment.

S!ECT~ON 4(03
H~GHQR~S[E [8U~l!DH~GS

403.1. Appllkalbmty. The provisions of this section shall apply
to buildings having occupied floors located more than 75 feet
(22 860 mm) above the lowest level of fire department vehicle
access.

Exceptnmll: The provisions of this section shall not apply to
the following buildings and structures:

1. Airport traffic control towers in accordance with Sec
tion 412.
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I

2. Open parking garages in accordance with Section
406.3.

3. Buildings with an occupancy in Group A-5 in accor
dance with Section 303.1.

4. Low-hazard special industrial occupancies in accor
dance with Section 503.1.2.

5. Buildings with an occupancy in Group H-l, H-2 or
H-3 in accordance with Section 415.

[F] 403.2 Automatic sprinkler system. Buildings and struc
tures shall be equipped throughout with an automatic sprinkler
system in accordance with Section 903.3.1.1 and a secondary
water supply where required by Section 903.3.5.2.

Exception: An automatic sprinkler system shall not be re
quired in spaces or areas of:

1. Open parking garages in accordance with Section 406.3.

2. Telecommunications equipment buildings used ex
clusively for telecommunications equipment, associ
ated electrical power distribution equipment,
batteries and standby engines, provided that those
spaces or areas are equipped throughout with an auto
matic fire detection system in accordance with Sec
tion 907.2 and are separated from the remainder of the
building with fire barriers consisting of I-hour fire-re
sistance-rated walls and 2-hour fire-resistance-rated
floor/ceiling assemblies.

403.3 Reduction in fire-resistance rating. The fire-resis
tance-rating reductions listed in Sections 403.3.1 and 403.3.2
shall be allowed in buildings that have sprinkler control valves
equipped with supervisory initiating devices and water-flow
initiating devices for each floor.

403.3.1 Type of construction. The following reductions in
the minimum construction type allowed in Table 601 shall
be allowed as provided in Section 403.3:

1. Type IA construction shall be allowed to be reduced to
Type lB.

2. In other than Groups F-l, M and S-I, Type IB con
struction shall be allowed to be reduced to Type IlA.

3. The height and area limitations of the reduced con
struction type shall be allowed to be the same as for
the original construction type.

403.3.2 Shaft enclosures. The required fire-resistance rat
ing of the fire barrier walls enclosing vertical shafts, other
than exit enclosures and elevator hoistway enclosures, shall
be reduced to 1 hour where automatic sprinklers are in
stalled within the shafts at the top and at alternate floor lev
els.

403.4 Emergency escape and rescue. Emergency escape and
rescue openings required by Section 1025 are not required.

[F] 403.5 Automatic fire detection. Smoke detection shall be
provided in accordance with Section 907.2.12.1.

[F] 403.6 Emergency voice/alarm communication systems.
An emergency voice/alarm communication system shall be
provided in accordance with Section 907.2.12.2.

[F] 403.7 Fire department communications system. A
two-way fire department communications system shall be pro-
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vided for fire department use in accordance with Section e
907.2.12.3.

[F] 403.8 Fire command. A fire command center complying
with Section 911 shall be provided in a location approved by
the fire department.

403.9 Elevators. Elevator operation and installation shall be in
accordance with Chapter 30.

4103.10 Standby power. A standby power system complying I
with Section 2702 shall be provided for standby power loads
specified in Section 403.10.2.

403.10.1 Special requirements for standby power sys
tems. If the standby system is a generator set inside a build
ing, the system shall be located in a separate room enclosed
with 2-hour fire-resistance-rated fire barrier assemblies.
System supervision with manual start and transfer features
shall be provided at the fire command center.

403.10.2 Standby power loads. The following are classi
fied as standby power loads:

1. Power and lighting for the fire command center re
quired by Section 403.8;

2. Electrically powered fire pumps;

3. Ventilation and automatic fire detection equipment
for smokeproof enclosures.

Standby power shall be provided for elevators in accor-
dance with Section 3003.

403.11 Emergency power systems. An emergency power sys
tem complying with Section 2702 shall be provided for emer
gency power loads specified in Section 403.11.1.

403.11.1 Emergency power loads. The following are clas
sified as emergency power loads:

1. Exit signs and means of egress illumination required
by Chapter 10;

2. Elevator car lighting;

3. Emergency voice/alarm communications systems;

4. Automatic fire detection systems; and

5. Fire alarm systems.

403.12 Stairway door operation. Stairway doors other than
the exit discharge doors shall be permitted to be locked from
stairway side. Stairway doors that are locked from the stairway
side shall be capable ofbeing unlocked simultaneously without
unlatching upon a signal from the fire command center.

4103.12.1 Stairway communications system. A telephone
or other two-way communications system connected to an
approved constantly attended station shall be provided at
not less than every fifth floor in each required stairway
where the doors to the stairway are locked.

403.13 Smokeproof exit endosures. Every required stairway Ie
serving floors more than 75 feet (22860 mm) above the lowest
level of fire department vehicle access shall comply with Sec-
tions 909.20 and 1019.1.8.

403.141 Sefismfic considerations. For seismic considerations,
see Chapter 16.
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404tl GeneJr'allo Vertical openings meeting the requirements of
this section are not required to be enclosed in other than Group
H occupancies.

404J..:ll. Defnll1litnoll1l. The following word and term shall, for
the purposes of this chapter and as used elsewhere in this
code, have the meaning shown herein.

ATRHJMo An opening connecting two or more stories
other than enclosed stairways, elevators, hoistways, es
calators, plumbing, electrical, air-conditioning or other
equipment, which is closed at the top and not defined as a
mall. Stories, as used in this definition, do not include
balconies within assembly groups or mezzanines that
comply with Section 505.

404.2 Useo The floor of the atrium shall not be used for other
than low fire hazard uses and only approved materials and dec
orations in accordance with the International Fire Code shall
be used in the atrium space.

Exceptnoll1l: The atrium floor area is permitted to be used for
any approved use where the individual space is provided
with an automatic sprinkler system in accordance with Sec
tion 903.3.1.1.

[IF] 404.3 Automatk s]lJlJr'nll1lkHell" ]pll"otedioll1l. An approved auto
matic sprinkler system shall be installed throughout the entire
building.

Exceptnmll.s:

1. That area of a building adjacent to or above the atrium
need not be sprinklered provided that portion of the
building is separated from the atrium portion by a
2-hour fire-resistance-rated fire barrier wall or hori
zontal assembly or both.

2. Where the ceiling of the atrium is more than 55 feet
(16 764 mm) above the floor, sprinkler protection at
the ceiling of the atrium is not required.

404.4 Smoke cOl!D.tll"ollo A smoke control system shall be in
stalled in accordance with Section 909.

Exceptnoll1ls:

1. Smoke control is not required for floor openings
meeting the requirements of Section 707.2, Exception
2,7,8 or 9.

2. Smoke control is not required for floor openings
meeting the requirements of Section 1019.1, Excep
tion 8 or 9.

404105 ElI1ldos\I.Illl"e of atll"n1l.llmso Atrium spaces shall be separated
from adjacent spaces by a I-hour fire barrier wall.

lExceptnoll1ls:

1. A glass wall forming a smoke partition where auto
matic sprinklers are spaced 6 feet (1829 mm) or less
along both sides of the separation wall, or on the room
side only if there is not a walkway on the atrium side,
and between 4 inches and 12 inches (102 mm and 305
mm) away from the glass and so designed that the en
tire surface of the glass is wet upon activation of the
sprinkler system. The glass shall be installed in a
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gasketed frame so that the framing system deflects
without breaking (loading) the glass before the sprin
kler system operates.

2. A glass-block wall assembly in accordance with Sec
tion 21 10 and having a 3/4-hourfire protection rating.

3. The adjacent spaces of any three floors of the atrium
shall not be required to be separated from the atrium
where such spaces are included in computing the
atrium volume for the design of the smoke control
system.

404.6 St2llllldlby powell"o Equipment required to provide smoke (:::J

control shall be connected to a standby power system in accor
dance with Section 909.11.

40407 IlI1ltell"HOir lfJinisllno The interior finish of walls and ceilings
of the atrium shall not be less than Class B with no reduction in
class for sprinkler protection.

404.8 ThayeR dlnstall1lceo In other than the lowest level of the
atrium, where the required means of egress is through the
atrium space, the portion of exit access travel distance within
the atrium space shall not exceed 200 feet (60 960 mm). D

S[ECT~ON 405
UNDERGROUND 8tLJHlD~NGS

405.1 Gell1leraH. The provisions ofthis section apply to building
spaces having a floor level used for human occupancy more
than 30 feet (9144 mm) below the lowest level of exit dis
charge.

ExceptnOJllls:

1. One- and two-family dwellings, sprinklered in accor
dance with Section 903.3.1.3.

2. Parking garages with automatic fire suppression sys
tems in compliance with Section 405.3.

3. Fixed guideway transit systems.

4. Grandstands, bleachers, stadiums, arenas and similar
facilities.

5. Where the lowest story is the only story that would
qualify the building as an underground building and
has an area not exceeding 1,500 square feet (139 m2)

and has an occupant load less than 10.

4105.2 COlI1lstr1l.llctnmn ll"eqlUlill"emell1ltso The underground portion
of the building shall be of Type I construction.

[F] 405.3 Aantomatnc spll"HII1l11dell" system. The highest level of
exit discharge serving the underground portions of the building
and all levels below shall be equipped with an automatic sprin
kler system installed in accordance with Section 903.3 .1.1.
Water-flow switches and control valves shall be supervised in
accordance with Section 903.4.

40504 ComjpartmelllltatnOIl1l. Compartmentation shall be in ac
cordance with Sections 405.4.1 through 405.4.3.

405040] N1l.llmbell" olf compartmell1lts. A building having a
floor level more than 60 feet (18288 mm) below the lowest
level of exit discharge shall be divided into a minimum of
two compartments of approximately equal size. Such
compartmentation shall extend through the highest level of
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exit discharge serving the underground portions of the
building and all levels below.

Exception: The lowest story need not be compartmented
where the area does not exceed 1,500 square feet (139
m2) and has an occupant load of less than 10.

405.4.2 Smoke barrier penetration. The separation be
tween the two compartments shall be of minimum I-hour
fire barrier wall construction that shall extend from floor
slab to floor deck above. Openings between the two com
partments shall be limited to plumbing and electrical piping
and conduit penetrations firestopped in accordance with
Section 712. Doorways shall be protected by fire door as
semblies that are automatic-closing by smoke detection in
accordance with Section 715.3 and shall be provided with
gasketing and a drop sill to minimize smoke leakage. Where
provided, each compartment shall have an air supply and an
exhaust system independent of the other compartments.

405.4.3 Elevators. Where elevators are provided, each
compartment shall have direct access to an elevator. Where
an elevator serves more than one compartment, an elevator
lobby shall be provided and shall be separated from each
compartment by a I-hour fire barrier wall. Doors shall be
gasketed, have a drop sill, and be automatic-closing by
smoke detection installed in accordance with Section
907.10.

405.5 Smoke controli system. A smoke control system shall be
provided in accordance with Sections 405.5.1 and 405.5.2.

405.5.1 Control system. A smoke control system is re
quired to control the migration of products of combustion in
accordance with Section 909 and the provisions of this sec
tion. Smoke control shall restrict movement of smoke to the
general area of fire origin and maintain means of egress in a
usable condition.

405.5.2 Smoke exhaust system. Where compartmentation
is required, each compartment shall have an independent
smoke control system. The system shall be automatically
activated and capable of manual operation in accordance
with Section 907.2.18.

[F] 405.6 Fire aiarm systems. A fire alarm system shall be
provided where required by Section 907.2.19.

[F] 405.7 Public address. A public address system shall be
provided where required by Section 907.2.19.1.

405.8 Means of egress. Means of egress shall be in accordance
with Sections 405.8.1 and 405.8.2.

405.8.1 Number of exits. Each floor level shall be provided
with a minimum of two exits. Where compartmentation is
required by Section 405.4, each compartment shall have a
minimum of one exit and shall also have an exit access door
way into the adjoining compartment.

405.8.2 Smokeproof enclosure. Every required stairway
serving floor levels more than 30 feet (9144 mm) below its
level of exit discharge shall comply with the requirements
for a smokeproofenclosure as provided in Section 1019.1.8.

I[F] 405.9 Standby power. A standby power system complying
with Section 2702 shall be provided standby power loads spec
ified in Section 405.9.1.-44

405.9>,]. Stall1ldby power loads. The following loads are
classified as standby power loads.

1. Smoke control system.

2. Ventilation and automatic fire detection equipment .'
for smokeproof enclosures.

3. Fire pumps.

Standby power shall be provided for elevators in accor- ~

dance with Section 3003. III

405.9.2 PficlkAljp time. The standby power system shall pick
up its connected loads within 60 seconds of failure of the
normal power supply.

[F] 405.10 Emergency power. An emergency power system I
complying with Section 2702 shall be provided for emergency .
power loads specified in Section 405.10.1.

405.10.l1lEmergel1lcy power loads. The following loads are
classified as emergency power loads:

1. Emergency voice/alarm communications systems.

2. Fire alarm systems.

3. Automatic fire detection systems.

4. Elevator car lighting.

5. Means of egress and exit sign illumination as required m
by Chapter 10.

4l05.1ll. §t~mdlPipe system. The underground building shall be
equipped throughout with a standpipe system in accordance
with Section 905.

SECTION 406
MOTOR~VEHiCllE~RElATED OCCUPANCIES

406.1 PIr'Bvate garages and carports.

406.Jl.11 Classification. Buildings or parts of buildings clas
sified as Group U occupancies because of the use or charac
ter of the occupancy shall not exceed 1,000 square feet (93
m2

) in area or one story in height except as provided in Sec
tion 406.1.2. Any building or portion thereof that exceeds
the limitations specified in this section shall be classified in
the occupancy group other than Group U that it most nearly
resembles.

406.J1..2 Area increase. Group U occupancies used for the
storage of private or pleasure-type motor vehicles where no
repair work is done or fuel dispensed are permitted to be
3,000 square feet (279 m2), when the following provisions
are met:

1. For a mixed occupancy building, the exterior wall and
opening protection for the Group U portion of the
building shall be as required for the major occupancy
of th~ building. For such mixed occupancy building,
the allowable floor area of the building shall be as per
mitted for the major occupancy contained therein.

2. For a building containing only a Group U occupancy,
the exterior wall and opening protection shall be as re
quired for a Group R-l or R-2 occupancy.

More than one 3,000-square-foot (279 m2) Group U occu
pancy shall be permitted to be in the same building, provided
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each 3,000-square-foot (279 m2) area is separated by fire
walls complying with Section 705.

406J.•3 G3Irages aIill(]llC3Irports. Carports shall be open on at
least two sides. Carport floor surfaces shall be of approved
noncombustible material. Carports not open on at least two
sides shall be considered a garage and shall comply with the
provisions of this section for garages.

EXlCejp!tnolt1l: Asphalt surfaces shall be permitted at
ground level in carports.

The area offloor used for parking ofautomobiles or other
vehicles shall be sloped to facilitate the movement ofliquids
to a drain or toward the main vehicle entry doorway.

406.Jl.4 Sep3lra1noIill. Separations shall comply with the fol
lowing:

1. The private garage shall be separated from the dwell
ing unit and its attic area by means of a minimum
1/2-inch (12.7 mm) gypsum board applied to the ga
rage side. Garages beneath habitable rooms shall be
separated from all habitable rooms above by not less
than Sis-inch Type X gypsum board or equivalent.
Door openings between a private garage and the
dwelling unit shall be equipped with either solid wood
doors, or solid or honeycomb core steel doors not less
than l3/s inches (34.9 mm) thick, or doors in compli
ance with Section 715.3.3. Openings from a private
garage directly into a room used for sleeping purposes
shall not be permitted.

2. Ducts in a private garage and ducts penetrating the
walls or ceilings separating the dwelling unit from the
garage shall be constructed of a minimum 0.019-inch
(0.48 mm) sheet steel and shall have no openings into
the garage.

3. A separation is not required between a Group R-3 and
U carport provided the carport is entirely open on two
or more sides and there are not enclosed areas above.

40(/]).2 ParIldIillg garages.

406.2.Jl CIlassifRlCatnoJ!Jl. Parking garages shall be classified
as either open, as defined in Section 406.3, or enclosed and
shall meet the appropriate criteria in Section 406.4. Also see
Section 508 for special provisions for parking garages.

406.2.2 CIlear lhiengllnt. The clear height of each floor level in
vehicle and pedestrian traffic areas shall not be less than 7
feet (2134 mm). Vehicle and pedestrian areas accommodat
ing van-accessible parking required by Section 1106.5 shall
conform to ICC A1l7.!.

40tlil.2.3 Gmmd!s. Guards shall be provided in accordance
with Section 1012 at exterior and interior vertical openings
on floor and roof areas where vehicles are parked or moved
and where the vertical distance to the ground or surface di
rectly below exceeds 30 inches (762 mm).

406.2.4 Velhtnde !harrners. Parking areas shall be provided
with exterior or interior walls or vehicle barriers, except at
pedestrian or vehicular accesses, designed in accordance
with Section 1607.7. Vehicle barriers not less than 2 feet
(607 mm) high shall be placed at the ends of drive lanes, and

at the end ofparking spaces where the difference in adjacent
floor elevation is greater than 1 foot (305 mm).

4l!.Mii.2.5 Ramps. Vehicle ramps shall not serve as an exit ele- n
ment. U
40(j).2.(j) IFIloor sUllrlt'alCe. Parking surfaces shall be ofconcrete
or similar noncombustible and nonabsorbent materials.

JExlCep1noIill: Asphalt parking surfaces are permitted at
ground level.

The area of floor used for parking of automobiles or other ~•...•
vehicles shall be sloped to facilitate the movement ofliquids .
to a drain or toward the main vehicle entry doorway.

40(j).2.7 Mnxeall selP'ar3ltnoIill. Parking garages shall be sepa
rated from other occupancies in accordance with Section
302.3.

40(j).2.3 SlP'ecD.aIl llnaz3Iralls. Connection of a parking garage
with any room in which there is a fuel-fired appliance shall
be by means of a vestibule providing a two-doorway separa
tion.

IExlCelP'tnoIill: A single door shall be allowed provided the
sources of ignition in the appliance are at least 18 inches
(457 mm) above the floor.

406.2.~ Att3llCIlneall to rooms. Openings from a parking ga
rage directly into a room used for sleeping purposes shall
not be permitted.

406.3 0lP'eIill lP'3IrIldlt1lg garages.

40(j).3.Jl SlCOjple. Except where specific provisions are made
in the following subsections, other requirements of this code
shall apply.

40(j).3.2 IDJefnIillntnoIills. The following words and terms shall,
for the purposes of this chapter and as used elsewhere in this
code, have the meanings shown herein.

MIECJHIANllCAIL~ACCIESS OPIEN PARlKITNG GA~

IRAGIES. Open parking garages employing parking ma
chines, lifts, elevators or other mechanical devices for
vehicles moving from and to street level and in which
public occupancy is prohibited above the street level.

OPIEN PAROCITNG GAIRAGIE. A structure or portion of n
a structure with the openings as described in Section U
406.3.3.1 on two or more sides that is used for the park
ing or storage of private motor vehicles as described in
Section 406.3.4.

RAMP-ACCIESS OPIEN JPARlKIrNG GARAGIES.
Open parking garages employing a series of continu
ously rising floors or a series of interconnecting ramps
between floors permitting the movement of vehicles un
der their own power from and to the street level.

406.3.3 CmllstrUlldnmll. Open parking garages shall be of
Type I, n or IV construction. Open parking garages shall
meet the design requirements of Chapter 16. For vehicle
barriers, see Section 406.2.4.

4({)J(j).3.3.1 0lP'eIillnlt1lgs. For natural ventilation purposes,
the exterior side of the structure shall have uniformly dis
tributed openings on two or more sides. The area of such
openings in exterior walls on a tier must be at least 20
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percent of the total perimeter wall area of each tier. The
aggregate length of the openings considered to be pro
viding natural ventilation shall constitute a minimum of
40 percent of the perimeter of the tier. Interior walls shall
be at least 20 percent open with uniformly distributed
openings.

Exception: Openings are not required to be distrib
uted over 40 percent of the building perimeter where
the required openings are uniformly distributed over
two opposing sides of the building.

406.3.4 Uses. Mixed uses shall be allowed in the same
building as an open parking garage subject to the provisions
of Sections 302.3, 402.7.1, 406.3.13, 508.3, 508.4 and
508.7.

406.3.5 Area and height. Area and height of open parking
garages shall be limited as set forth in Chapter 5 for Group
S-2 occupancies and as further provided for in Section
302.3.

406.3.5.1 Single use. When the open parking garage is
used exclusively for the parking or storage of private mo
tor vehicles, with no other uses in the building, the area
and height shall be permitted to comply with Table
406.3.5, along with increases allowed by Section
406.3.6.

Exception: The grade-level tier is permitted to con
tain an office, waiting and toilet rooms having a total
combined area of not more than 1,000 square feet (93
m2). Such area need not be separated from the open
parking garage.

In open parking garages having a spiral or sloping
floor, the horizontal projection of the structure at any
cross section shall not exceed the allowable area per
parking tier. In the case of an open parking garage having
a continuous spiral floor, each 9 feet 6 inches (2896 mm)
of height, or portion thereof, shall be considered a tier.

The clear height of a parking tier shall not be less than
7 feet (2134 mm), except that a lower clear height is per
mitted in mechanical-access open parking garages where
approved by the building official.

406.3.6 Area and h.eight increases. The allowable area and
height of open parking garages shall be increased in accor-

dance with the provisions of this section. Garages with sides _
open on three-fourths of the building perimeter are permit- _
ted to be increased by 25 percent in area and one tier in
height. Garages with sides open around the entire building
perimeter are permitted to be increased 50 percent in area
and one tier in height. For a side to be considered open under
the above provisions, the total area of openings along the
side shall not be less than 50 percent of the interior area of
the side at each tier, and such openings shall be equally dis
tributed along the length of the tier.

Allowable tier areas in Table 406.3.5 shall be increased
for open parking garages constructed to heights less than the
table maximum. The gross tier area of the garage shall not
exceed that permitted for the higher structure. At least three
sides of each such larger tier shall have continuous horizon
tal openings not less than 30 inches (762 mm) in clear height
extending for at least 80 percent of the length of the sides,
and no part of such larger tier shall be more than 200 feet (60
960 mm) horizontally from such an opening. In addition,
each such opening shall face a street or yard accessible to a
street with a width of at least 30 feet (9144 mm) for the full
length of the opening, and standpipes shall be provided in
each such tier.

Open parking garages of Type IB and II construction,
with all sides open, shall be unlimited in allowable area
where the height does not exceed 75 feet (22 860 mm). For a
side to be considered open, the total area of openings along _
the side shall not be less than 50 percent of the interior area _
of the side at each tier, and such openings shall be equally
distributed along the length of the tier. All portions of tiers
shall be within 200 feet (60960 mm) horizontally from such
openings.

406.3.7 LOtCation on property. Exterior walls and openings
in exterior walls shall comply with Tables 601 and 602. The
distance from an adjacent lot line shall be determined in ac
cordance with Table 602 and Section 704.

406.3.8 Means of egress. Where persons other than parking
attendants are permitted, open parking garages shall meet
the means of egress requirements of Chapter 10. Where no
persons other than parking attendants are permitted, there
shall not be less than two 36-inch-wide (914 rom) exit stair- I
ways. Lifts shall be permitted to be installed for use of em-

TABLE 406.3.5
OPEN PARKING GARAGES AREA AND HEIGHT

HEIGHT (in tiers)

Mechanical access

AREA PER TIER
Automatic sprinkler system

TYPE OF CONSTRUCTION (square feet) Ramp access No Yes

IA Unlimited Unlimited Unlimited Unlimited

IB Unlimited 12 tiers 12 tiers 18 tiers

lIA 50,000 10 tiers 10 tiers 15 tiers

lIB 50,000 8 tiers 8 tiers 12 tiers

IV 50,000 4 tiers 4 tiers 4 tiers

For Sl: 1 square foot =0.0929 m2.
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ployees only, provided they are completely enclosed by
noncombustible materials.

406.3.9 Standpipes. Standpipes shall be installed where re
quired by the provisions of Chapter 9.

406.3.ll.0 §pJrunlkllel!" sys1ems. Where required by other pro
visions or this code, automatic sprinkler systems and
standpipes shall be installed in accordance with the provi
sions of Chapter 9.

406.3.111. JEHllcllosll1l1re of '¥elT'tJicall openings. Enclosure shall
not be required for vertical openings except as specified in
Section 406.3.8.

406.3J.2 Vell1ltJiDa1nolI1l. Ventilation, other than the percentage
of openings specified in Section 406.3.3.1, shall not be re
quired.

406.3.1l.3 PlT'oIhtJibJitJiolI1ls. The following uses and alterations
are not permitted:

I. Vehicle repair work.

2. Parking of buses, trucks and similar vehicles.

3. Partial or complete closing ofrequired openings in ex
terior walls by tarpaulins or any other means.

4. Dispensing of fuel.

406.4 EJl1lcllosed paJrIkJilI1lg gannges.

406.4.]. IHIeighfts amll aJreas. Enclosed vehicle parking ga
rages and portions thereof that do not meet the definition of
open parking garages shall be limited to the allowable
heights and areas specified in Table 503. Roof parking is
permitted.

40604.2 VentJillatnolI1l. A mechanical ventilation system shall
be provided in accordance with the International Mechani
cal Code.

406.5 MoftilJll!" fllllell g «1!nspeHllsnlI1lg ft'adHJitiies.

406.5.1 CmllstJrlllldnolI1l. Motor fuel-dispensing facilities
shall be constructed in accordance with the International
Fire Code and this section.

406.5.2 CaIlD.opnes. Canopies under which fuels are dis
pensed shall have a clear, unobstructed height of not less
than 13 feet 6 inches (4115 mm) to the lowest projecting ele
ment in the vehicle drive-through area. Canopies and their
supports over pumps shall be of noncombustible materials,
fire-retardant-treated wood complying with Chapter 23,
wood of Type IV sizes or of construction providing I-hour
fire resistance. Combustible materials used in or on a can
opy shall comply with one of the following:

1. Shielded from the pumps by a noncombustible ele
ment of the canopy, or wood of Type IV sizes;

2. Plastics covered by aluminum facing having a mini
mum thickness of 0.010 inch (0.30 mm) or corro
sion-resistant steel having a minimum base metal
thickness of 0.016 inch (0.41 mm). The plastic shall
have a flame spread index of 25 or less and a
smoke-developed index of 450 or less when tested in
the form intended for use in accordance with ASTM E
84 and a self-ignition temperature of 6500 P (343°C)
or greater when tested in accordance with ASTM D
1929; or
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3. Panels constructed of light-transmitting plastic mate
rials shall be permitted to be installed in canopies
erected over motor vehicle fuel-dispensing station
fuel dispensers, provided the panels are located at
least 10 feet (3048 mm) from any building on the
same property and face yards or streets not less than
40 feet (12 192 mm) in width on the other sides. The
aggregate areas of plastics shall not exceed 1,000
square feet (93 m2). The maximum area of any indi
vidual panel shall not exceed 100 square feet (9.3 m2).

406.6 RepanJr gaJrages.

406.6.11 Gell1leJrall. Repair garages shall be constructed in ac- ~..
cordance with the International Fire Code and this section. .,•._...•••.,.
This occupancy shall not include motor fuel-dispensing fa- •
cilities, as regulated in Section 406.5.

406.6.2 Mixed! lllIses. Mixed uses shall be allowed in the ~•._....._•.•.
same building as a repair garage subject to the provisions of ••••
Section 302.3.

406.6.3 Vel1ltifiatiimn. Repair garages shall be mechanically 0
ventilated in accordance with the International Mechanical
Code. The ventilation system shall be controlled at the en
trance to the garage.

406.6.4 FllooJr sHuft'ace. Repair garage floors shall be of con- 0
crete or similar noncombustible and nonabsorbent materi
als.

IExceJPltiorrn~ Slip-resistant, nonabsorbent, interior floor ~.'.•~.'.••,..
finishes having a critical radiant flux not more than 0.45 '.
W/cm2, as determined by NFPA 253, shall be permitted.

406.6.5 Heatnng eqjllllRpmerrnt. Heating equipment shall be n
installed in accordance with the International Mechanical U
Code.

[IF] 406.6.6 Gas ([Jletectnmll system. Repair garages used for
repair of vehicles fueled by nonodorized gases, such as hy
drogen and nonodorized LNG, shall be provided with an ap
proved flammable gas-detection system.

[IF] 406.6.6.:TI. System ([Jlesigrrn. The flammable gas-detec
tion system shall be calibrated to the types of fuels or
gases used by vehicles to be repaired. The gas detection
system shall be designed to activate when the level of
flammable gas exceeds 25 percent of the lower explosive
limit. Gas detection shall also be provided in lubrication
or chassis repair pits of garages used for repairing
nonodorized LNG-fueled vehicles.

[18'] 406.6.6.2 OpeJratn~m. Activation of the gas detection
system shall result in all of the following:

1. Initiation of distinct audible and visual alarm sig
nals in the repair garage.

2. Deactivation of all heating systems located in the
repair garage.

3. Activation of the mechanical ventilation system,
where the system is interlocked with gas detection.

[IF] 4([)6.6.6.3 lFaUlluJre of the gas detectiolTIl system. Fail
ure of the gas detection system shall result in the deacti
vation of the heating system, activation of the
mechanical ventilation system when the system is inter-
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locked with the gas detection system and cause a trouble
signal to sound in an approved location.

SECTION 407
GROUP la2

407.1 General. Occupancies in Group 1-2 shall comply with
the provisions of this section and other applicable provisions of
this code.

407.2 Corridors. Corridors in occupancies in Group 1-2 shall
be continuous to the exits and separated from other areas in ac
cordance with Section 407.3 except spaces conforming to Sec
tions 407.2.1 through 407.2.4.

407.2.1 Spaces of unlimited area. Waiting areas and simi
lar spaces constructed as required for corridors shall be per
mitted to be open to a corridor, only where all of the
following criteria are met:

1. The spaces are not occupied for patient sleeping units,
treatment rooms, hazardous or incidental use areas as
defined in Section 302.1.1.

2. The open space is protected by an automatic fire de
tection system installed in accordance with Section
907.

3. The corridors onto which the spaces open, in the same
smoke compartment, are protected by an automatic
fire detection system installed in accordance with
Section 907, or the smoke compartment in which the
spaces are located is equipped throughout with
quick-response sprinklers in accordance with Section
903.3.2.

4. The space is arranged so as not to obstruct access to
the required exits.

407.2.2 Nurses' stations. Spaces for doctors' and nurses'
charting, communications and related clerical areas shall be
permitted to be open to the corridor, when such spaces are
constructed as required for corridors.

407.2.3 Mental health treatment areas. Areas wherein
mental health patients who are not capable of self-preserva
tion are housed, or group meeting or multipurpose therapeu
tic spaces other than incidental use areas as defined in
Section 302.1.1, under continuous supervision by facility
staff, shall be permitted to be open to the corridor, where the
following criteria are met:

1. Each area does not exceed 1,500 square feet (140 m2).

2. The area is located to permit supervision by the facil
ity staff.

3. The area is arranged so as not to obstruct any access to
the required exits.

4. The area is equipped with an automatic fire detection
system installed in accordance with Section 907.2.

5. Not more than one such space is permitted in anyone
smoke compartment.

6. The walls and ceilings of the space are constructed as
required for corridors.
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407.2.4 Gift shops. Gift shops less than 500 square feet~
(46.5 m2) in area shall be permitted to be open to the corridor
provided the gift shop and storage areas are fully sprinklered .
and storage areas are protected in accordance with Section
302.1.1.

4107.3 Cor~i~or walls. Corridor walls shall be constructed as !
smoke partItIOns. ~

4107.3.1 Corridor doors. Corridor doors, other than those in
a wall required to be rated by Section 302.1.1 or for the en
closure of a vertical opening or an exit, shall not have a re
quired fire protection rating and shall not be required to be
equipped with self-closing or automatic-closing devices,
but shall provide an effective barrier to limit the transfer of
smoke and shall be equipped with positive latching. Roller
latches are not permitted. Other doors shall conform to Sec
tion 715.3.

407.3.2 Lo\Cking devices. Locking devices that restrict ac
cess to the patient room from the corridor, and that are oper
able only by staff from the corridor side, shall not restrict the
means of egress from the patient room except for patient
rooms in mental health facilities.

407.4 Smoke barriers. Smoke barriers shall be provided to
subdivide every story used by patients for sleeping or treatment
and to divide other stories with an occupant load of 50 or more
persons, into at least two smoke compartments. Such stories
shall be divided into smoke compartments with an area of not
more than 22,500 square feet (2092 m2) and the travel distance
from any point in a smoke compartment to a smoke barrier door
shall not exceed 200 feet (60 960 mm). The smoke barrier shall
be in accordance with Section 709.

407.4.1 Refuge area. At least 30 net square feet (2.8 m2
) per

patient shall be provided within the aggregate area of corri
dors, patient rooms, treatment rooms, lounge or dining areas
and other low-hazard areas on each side of each smoke bar
rier. On floors not housing patients confined to a bed or lit
ter, at least 6 net square feet (0.56 m2) per occupant shall be
provided on each side of each smoke barrier for the total
number of occupants in adjoining smoke compartments.

407.41.2 Independent egress. A means of egress shall be
provided from each smoke compartment created by smoke
barriers without having to return through the smoke com
partment from which means of egress originated.

[F] 407.5 Automatic sprinkler system. Smoke compartments
containing patient sleeping units shall be equipped throughout I
with an automatic fire sprinkler system in accordance with Sec
tion 903.3.1.1. The smoke compartments shall be equipped
with approved quiCk-response or residential sprinklers in ac
cordance with Section 903.3.2.

[F] 407.6 Automatic fire detection. Corridors in nursing
homes (both intermediate-care and skilled nursing facilities),
detoxification facilities and spaces permitted to be open to cor
ridors by Section 407.2 shall be protected by an automatic fire
detection system installed in accordance with Section 907.

JEx\Ceptions:

1. Corridor smoke detection is not required where pa
tient sleeping units are provided with smoke detectors I
that comply with UL 268. Such detectors shall pro-
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vide a visual display on the corridor side of each pa
tient sleeping unit and an audible and visual alarm at
the nursing station attending each unit.

2. Corridor smoke detection is not required where pa
tient sleeping unit doors are equipped with automatic
door-closing devices with integral smoke detectors on
the unit sides installed in accordance with their listing,
provided that the integral detectors perform the re
quired alerting function.

407.7 SetClllured yards. Grounds are permitted to be fenced and
gates therein are permitted to be equipped with locks, provided
that safe dispersal areas having 30 net square feet (2.8 m2) for
bed and litter patients and 6 net square feet (0.56 m2

) for ambu
latory patients and other occupants are located between the
building and the fence. Such provided safe dispersal areas shall
not be located less than 50 feet (15 240 mm) from the building
they serve.

SlECT~Oi\!J 403
GROUP ~g3

408.1 Gellllen-aD. Occupancies in Group I-3 shall comply with
the provisions of this section and other applicable provisions of
this code (see Section 308.4).

408.2 Mnxed OtCtCUlljpalllldes. Portions ofbuildings with an occu
pancy in Group I-3 that are classified as a different occupancy
shall meet the applicable requirements of this code for such oc
cupancies. Where security operations necessitate the locking
of required means of egress, provisions shall be made for the re
lease of occupants at all times.

Means of egress from detention and correctional occupancies
that traverse other use areas shall, as a minimum, conform to re
quirements for detention and correctional occupancies.

JExceptiollll: It is permissible to exit through a horizontal exit
into other contiguous occupancies that do not conform to de
tention and correctional occupancy egress provisions but that
do comply with requirements set forth in the appropriate oc
cupancy, as long as the occupancy is not a high-hazard use.

408.3 Mealllls oj[ egn-ess. Except as modified or as provided for
in this section, the provisions of Chapter 10 shall apply.

408.3.1 Door wftd111lln. Doors to resident sleeping units shall
have a clear width of not less than 28 inches (711 mm).

4108.3.2 SRndhllg doors. Where doors in a means of egress are
of the horizontal-sliding type, the force to slide the door to its
fully open position shall not exceed 50 pounds (220 N) with a
perpendicular force against the door of 50 pounds (220 N).

408.3.3 SpiiraH staJiJrs. Spiral stairs that conform to the re
quirements of Section 1009.9 are permitted for access to and
between staff locations.

408.3.4 Exnt d.istCllnall"ge. Exits are permitted to discharge
into a fenced or walled courtyard. Enclosed yards or courts
shall be of a size to accommodate all occupants, a minimum
of 50 feet (15240 mm) from the building with a net area of
15 square feet (1.4 m2) per person.

408.3.5 SaIHyports. A sallyport shall be permitted in a
means of egress where there are provisions for continuous
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and unobstructed passage through the sallyport during an
emergency egress condition.

408.3.6 Vell"trrcall exiit elI1ldOSlUlll"es. One of the required verti
cal exit enclosures in each building shall be permitted to
have glazing installed in doors and interior walls at each
landing level providing access to the enclosure, provided
that the following conditions are met:

1. The vertical exit enclosure shall not serve more than
four floor levels.

2. Vertical exit enclosure doors shall not be less than
3/4-hour fire doors complying with Section 715.3.

3. The total area of glazing at each floor level shall not
exceed 5,000 square inches (3.23 m2) and individual
panels of glazing shall not exceed 1,296 square inches
(0.84 m2).

4. The glazing shall be protected on both sides by an au
tomatic fire sprinkler system. The sprinkler system
shall be designed to wet completely the entire surface
of any glazing affected by fire when actuated.

5. The glazing shall be in a gasketed frame and installed
in such a manner that the framing system will deflect
without breaking (loading) the glass before the sprin
kler system operates.

6. Obstructions, such as curtain rods, drapery traverse
rods, curtains, drapes or similar materials shall not be
installed between the automatic sprinklers and the
glazing.

408.4 LotClks. Egress doors are permitted to be locked in accor
dance with the applicable use condition. Doors from an area of
refuge to the exterior are permitted to be locked with a key in
lieu of locking methods described in Section 408.4.1. The keys
to unlock the exterior doors shall be available at all times and
the locks shall be operable from both sides of the door.

408.4}.1 Remote rellease. Remote release of locks on doors
in a means ofegress shall be provided with reliable means of
operation, remote from the resident living areas, to release
locks on all required doors. In Occupancy Conditions 3 or 4,
the arrangement, accessibility and security of the release
mechanism(s) required for egress shall be such that with the
minimum available staff at any time, the lock mechanisms
are capable of being released within 2 minutes.

JExtCe]pltioll11: Provisions for remote locking and unlocking
of occupied rooms in Occupancy Condition 4 are not re
quired provided that not more than 10 locks are neces
sary to be unlocked in order to move occupants from one
smoke compartment to a refuge area within 3 minutes.
The opening of necessary locks shall be accomplished
with not more than two separate keys.

[F] 408.4.2 Power~o!P'eratedldoors ami Hoclks. Power-oper
ated sliding doors or power-operated locks for swinging
doors shall be operable by a manual release mechanism at
the door, and either emergency power or a remote mechani
cal operating release shall be provided.

lExcelPtJiolI1l: Emergency power is not required in facilities
with 10 locks or less complying with the exception to
Section 408.4.1.
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408.4.3 Redundant operation. Remote release, mechani
cally operated sliding doors or remote release, mechanically
operated locks shall be provided with a mechanically oper
ated release mechanism at each door, or shall be provided
with a redundant remote release control.

408.4.4 Relock capability. Doors remotely unlocked under
emergency conditions shall not automatically relock when
closed unless specific action is taken at the remote location
to enable doors to relock.

408.5 Vertical openings. Vertical openings shall be enclosed
in accordance with Section 707.

Exception: A floor opening between floor levels ofresiden
tial housing areas is permitted without enclosure protection
between the levels, provided that both of the following con
ditions are met:

1. The entire normally occupied areas so interconnected
are open and unobstructed so as to enable observation
of the areas by supervisory personnel.

2. Means of egress capacity is sufficient to provide si
multaneous egress for all occupants from all intercon
nected levels and areas.

The height difference between the highest and lowest fin
ished floor levels shall not exceed 23 feet (7010 mm). Each
story, considered separately, has at least one-half of its individ
ual required means ofegress capacity provided by exits leading
directly out of that story without traversing another story
within the interconnected area.

408.6 Smoke barrier. Occupancies in Group 1-3 shall have
smoke barriers complying with Section 709 to divide every
story occupied by residents for sleeping, or any other story hav
ing an occupant load of 50 or more persons, into at least two
smoke compartments.

Exception: Spaces having direct exit to one of the follow
ing, provided that the locking arrangement of the doors in
volved complies with the requirements for doors at the
compartment barrier for the use condition involved:

1. A public way.

2. A building separated from the resident housing area
by a 2-hour fire-resistance-rated assembly or 50 feet
(15240 mm) of open space.

3. A secured yard or court having a holding space 50 feet
(15 240 mm) from the housing area that provides 6
square feet (0.56 m2) or more of refuge area per occu
pant, including residents, staff and visitors.

408.6.1 Smoke compartments. The maximum number of
residents in any smoke compartment shall be 200. The travel
distance to a door in a smoke barrier from any room door re
quired as exit access shall not exceed 150 feet (45720 mm).
The travel distance to a door in a smoke barrier from any
point in a room shall not exceed 200 feet (60 960 mm).

408.6.2 Refuge area. At least 6 net square feet (0.56 m2
) per

occupant shall be provided on each side of each smoke bar
rier for the total number of occupants in adjoining smoke
compartments. This space shall be readily available wher
ever the occupants are moved across the smoke barrier in a
fire emergency.
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408.6.3 Independent egress. A means of egress shall be _
provided from each smoke compartment created by smoke •
barriers without having to return through the smoke com
partment from which means of egress originates.

408.7 Subdivisimll of resid.ent housing mreas. Sleeping areas
and any contiguous day room, group activity space or other
common spaces where residents are housed shall be separated
from other spaces in accordance with Sections 408.7.1 through
408.7.4.

408.7.:D. Occupancy Conditions 3 and 4. Each sleeping
area in Occupancy Conditions 3 and 4 shall be separated
from the adjacent common spaces by a smoke-tight partition
where the travel distance from the sleeping area through the
common space to the exit access corridor exceeds 50 feet
(15240 mm).

40ft7.2 Occupancy Condition 5. Each sleeping area in Oc
cupancy Condition 5 shall be separated from adjacent sleep
ing areas, corridors and common spaces by a smoke-tight
partition. Additionally, common spaces shall be separated
from the exit access corridor by a smoke-tight partition.

408.7.3 Openings in room face. The aggregate area of
openings in a solid sleeping room face in Occupancy Condi
tions 2, 3,4 and 5 shall not exceed 120 square inches (77 419
mm2). The aggregate area shall include all openings includ
ing door undercuts, food passes and grilles. Openings shall
be not more than 36 inches (914 mm) above the floor. In Oc- _
cupancy Condition 5, the openings shall be closeable from •
the room side.

408.7.4 Smoke-tight doors. Doors in openings in partitions
required to be smoke tight by Section 408.7 shall be substan
tial doors, of construction that will resist the passage of
smoke. Latches and door closures are not required on cell
doors.

408.8 Wilrndowness bllllildings. For the purposes of this section,
a windowless building or portion of a building is one with
nonopenable windows, windows not readily breakable or with
out windows. Windowless buildings shall be provided with an
engineered smoke control system to provide ventilation (me
chanical or natural) in accordance with Section 909 for each
windowless smoke compartment.

SECTION 409
MOTION PICTURE PROJECTION ROOMS

40~.1 GeJrneraB. The provisions of this section shall apply to
rooms in which ribbon-type cellulose acetate or other safety
film is utilized in conjunction with electric arc, xenon or other
light-source projection equipment that develops hazardous
gases, dust or radiation. Where cellulose nitrate film is utilized
or stored, such rooms shall comply with NFPA 40.

409.11..11 P]f'ojection room required. Every motion picture e
machine projecting film as mentioned within the scope of
this section shall be enclosed in a projection room. Appurte-
nant electrical equipment, such as rheostats, transformers I
and generators, shall be within the projection room or in an .
adjacent room of equivalent construction.
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409.2 Oom~tIf'UJIiCttiolI1l I{])jf /plf'ojedn01lll Jroom§. Every projection
room shall be of permanent construction consistent with the
construction requirements for the type of building in which the
projection room is located. Openings are not required to be pro
tected.

The room shall have a floor area of not less than 80 square
feet (7.44 m2) for a single machine and at least 40 square feet
(3.7 m2) for each additional machine. Each motion picture pro
jector, floodlight, spotlight or similar piece of equipment shall
have a clear working space of not less than 30 inches by 30
inches (762 nun by 762 mm) on each side and at the rear
thereof, but only one such space shall be required between two
adjacent projectors. The projection room and the rooms appur
tenant thereto shall have a ceiling height of not less than 7 feet 6
inches (2286 mm). The aggregate of openings for projection
equipment shall not exceed 25 percent of the area of the wall
between the projection room and the auditorium. Openings
shall be provided with glass or other approved material, so as to
close completely the opening.

4109.3 jp>lf'ojediioll1l If'oom ami eqllliupmelllt vell1lltullatluoll1l. Ventila
tion shall be provided in accordance with the International Me
chanical Code.

4109.3.Jl ]P>lf'ojednoIl1l If'l{])l{])m.

4109.3.Jl.R §lllJ.JPllP'lly 3lfilf'. Each projection room shall be pro
vided with adequate air supply inlets so arranged as to
provide well-distributed air throughout the room. Air in
let ducts shall provide an amount of air equivalent to the
amount of air being exhausted by projection equipment.
Air is permitted to be taken from the outside; from adja
cent spaces within the building, provided the volume and
infiltration rate is sufficient; or from the building air-con
ditioning system, provided it is so arranged as to provide
sufficient air when other systems are not in operation.

4l09.3.Jl.2 JExllnauu§tt 2lftJr. Projection rooms are permitted to
be exhausted through the lamp exhaust system. The lamp
exhaust system shall be positively interconnected with
the lamp so that the lamp will not operate unless there is
the required airflow. Exhaust air ducts shall terminate at
the exterior of the building in such a location that the ex
haust air cannot be readily recirculated into any air sup
ply system. The projection room ventilation system is
permitted to also serve appurtenant rooms, such as the
generator and rewind rooms.

Each projection machine shall be provided with an ex
haust duct that will draw air from each lamp and exhaust
it directly to the outside of the building. The lamp exhaust
is permitted to serve to exhaust air from the projection
room to provide room air circulation. Such ducts shall be
of rigid materials, except for a flexible connector ap
proved for the purpose. The projection lamp or projec
tion room exhaust system, or both, is permitted to be
combined but shall not be interconnected with any other
exhaust or return system, or both, within the building.

409.4 II..,nglMllJfllg cOllJlttIr'On. Provisions shall be made for control of
the auditorium lighting and the means of egress lighting sys
tems of theaters from inside the projection room and from at
least one other convenient point in the building.

4109.5 Mn§iCeHn~meollTI§ eqjllTIDpmeIl1lt. Each projection room shall
be provided with rewind and film storage facilities.

SECT~O~ 4}~ (OJ

SlAGES ANlD PlAllFO!RlMS
~JlO.Jl Ajp)pnkalblnllntty. The provisions of this section shall apply
to all parts of buildings and structures that contain stages or
platforms and similar appurtenances as herein defined.

4lJl®.2 lDJefnIl1lRtnoIl1l§. The following words and terms shall, for the
purposes of this section and as used elsewhere in this code,
have the meanings shown herein.

FILY GAILLlERY. A raised floor area above a stage from
which the movement of scenery and operation of other stage
effects are controlled.

GRIIlDJIIRON. The structural framing over a stage support
ing equipment for hanging or flying scenery and other stage
effects.

IP'IINRAIIIL. A rail on or above a stage through which belay
ing pins are inserted and to which lines are fastened.

PILATFORM. A raised area within a building used for wor
ship, the presentation of music, plays or other entertain
ment; the head table for special guests; the raised area for
lecturers and speakers; boxing and wrestling rings; the
ater-in-the-round stages; and similar purposes wherein
there are no overhead hanging curtains, drops, scenery or
stage effects other than lighting and sound. A temporary
platform is one installed for not more than 30 days.

JPRO§<cJENliTUM WAILIL. The wall that separates the stage n
from the auditorium or assembly seating area. U
§TAGlE. A space within a building utilized for entertain
ment or presentations, which includes overhead hanging ~.'._;..'.
curtains, drops, scenery or stage effects other than lighting "
and sound. Stage area shall be measured to include the entire
performance area and adjacent backstage and support areas
not separated from the performance area by fire-resis
tance-rated construction. Stage height shall be measured
from the lowest point on the stage floor to the highest point
of the roof or floor deck above the stage.

41110.3 §tl31ge§. Stage construction shall comply with Sections
410.3.1 through 410.3.7.

4lJl®.3.Jl §ttage cOIl1l§tllf'uudnmn. Stages shall be constructed of
materials as required for floors for the type of construction
of the building in which such stages are located.

lExceptlnoIl1l§:

1. Stages of Type lIB or IV construction with a nomi
nal 2-inch (51 mm) wood deck, provided that the
stage is separated from other areas in accordance
with Section 410.3.4.

2. In buildings of Type HA, InA and VA construc
tion, a fire-resistance-rated floor is not required,
provided the space below the stage is equipped
with an automatic fire-extinguishing system in ac
cordance with Section 903 or 904.

3. In all types ofconstruction, the finished floor shall be
constructed of wood or approved noncombustible
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materials. Openings through stage floors shall be
equipped with tight-fitting, solid wood trap doors
with approved safety locks.

410.3.1.1 Stage height and area. Stage areas shall be
measured to include the entire performance area and ad
jacent backstage and support areas not separated from
the performance area by fire-resistance-rated construc
tion. Stage height shall be measured from the lowest
point on the stage floor to the highest point of the roof or
floor deck above the stage.

410.3.2 Galleries, gridirons, catwalks and pnnrails.
Beams designed only for the attachment of portable or fixed
theater equipment, gridirons, galleries and catwalks shall be
constructed of approved materials consistent with the re
quirements for the type of construction of the building; and a
fire-resistance rating shall not be required. These areas shall
not be considered to be floors, stories, mezzanines or levels
in applying this code.

Exception: Floors of fly galleries and catwalks shall be
constructed of any approved material.

410.3.3 Exterior stage doors. Where protection of open
ings is required, exterior exit doors shall be protected with
fire doors that comply with Section 715. Exterior openings
that are located on the stage for means of egress or loading
and unloading purposes, and that are likely to be open dur
ing occupancy of the theater, shall be constructed with vesti
bules to prevent air drafts into the auditorium.

410.3.4 Proscenium waDI. Where the stage height is greater
than 50 feet (15 240 rom), all portions of the stage shall be
completely separated from the seating area by a proscenium
wall with not less than a 2-hour fire-resistance rating ex
tending continuously from the foundation to the roof.

410.3.5 Proscenium curtain. The proscenium opening of
every stage with a height greater than 50 feet (15240 mm)
shall be provided with a curtain of approved material or an
approved water curtain complying with Section 903.3.1.1.
The curtain shall be designed and i~stalled to intercept hot
gases, flames and smoke, and to prevent a glow from a se
vere fire on the stage from showing on the auditorium side
for a period of 20 minutes. The closing of the curtain from
the full open position shall be effected in less than 30 sec
onds, but the last 8 feet (2438 rom) oftravel shall require not
less than 5 seconds.

410.3.5.1 Activation. The curtain shall be activated by
rate-of-rise heat detection installed in accordance with
Section 907.10 operating at a rate of temperature rise of
15 to 20°F per minute (8 to 11°C per minute), and by an
auxiliary manual control.

410.3.5.2 Fire test. A sample curtain with a minimum of
two vertical seams shall be subjected to the standard fire
test specified in ASTM E 119 for a period of 30 minutes.
The curtain shall overlap the furnace edges by an amount
that is appropriate to seal the top and sides. The curtain
shall have a bottom pocket containing a minimum of 4
pounds per linear foot (58 Nlm) of batten. The exposed
surface of the curtain shall not glow, and flame or smoke
shall not penetrate the curtain during the test period. Un-

exposed surface temperature and hose stream test re- _
quirements are not applicable to the proscenium fire •
safety curtain test.

410.3.5.3 Smoke test. Curtain fabrics shall have a
smoke-developed rating of 25 or less when tested in ac
cordance with ASTM E 84.

410.3.5.4 Tests. The completed proscenium curtain shall
be subjected to operating tests prior to the issuance of a
certificate of occupancy.

410.3.6 Scenery. Combustible materials used in sets and
scenery shall be rendered flame resistant in accordance with
Section 805 and the International Fire Code. Foam plastics
and materials containing foam plastics shall comply with
Section 2603 and the International Fire Code.

410.3.7 Stage ventilation. Emergency ventilation shall be
provided for stages larger than 1,000 square feet (93 m2) in
floor area, or with a stage height greater than 50 feet (15 240
rom). Such ventilation shall comply with Section 410.3.7.1
or 410.3.7.2.

410.3.7.1 Roofven.ts. Two or more vents constructed to
open automatically by approved heat-activated devices
and with an aggregate clear opening area of not less than
5 percent of the area of the stage shall be located near the
center and above the highest part of the stage area. Sup
plemental means shall be provided for manual operation
of the ventilator. Curbs shall be provided as required for _
skylights in Section 2610.2. Vents shall be labeled. •

410.3.7.2 Smoke control. Smoke control in accordance
with Section 909 shall be provided to maintain the smoke
layer interface not less than 6 feet (1829 rom) above the
highest level of the assembly seating or above the top of
the proscenium opening where a proscenium wall is pro-
vided in compliance with Section 410.3.4.

410.4 Platform construction. Permanent platforms shall be
constructed ofmaterials as required for the type ofconstruction
of the building in which the permanent platform is located. Per
manent platforms are permitted to be constructed of fire-retar
dant-treated wood for Type I, II, and IV construction where the
platforms are not more than 30 inches (762 rom) above the main
floor, and not more than one-third of the room floor area and not
more than 3,000 square feet (279 m2

) in area. Where the space
beneath the permanent platform is used for storage or any other
purpose other than equipment, wiring or plumbing, the floor
construction shall not be less than I-hour fire-resistance-rated
construction. Where the space beneath the permanent platform
is used only for equipment, wiring or plumbing, the underside
of the permanent platform need not be protected.

410.4.1 Temporary platforms. Platforms installed for a pe
riod of not more than 30 days are permitted to be constructed
of any materials permitted by the code. The space between
the floor and the platform above shall only be used for
plumbing and electrical wiring to platform equipment.

410.5 Dressing and appurtenant rooms. Dressing and appur- _
tenant rooms shall comply with Sections 410.5.1 through.
410.5.4.

410.5.1 Separation from stage. Where the stage height is
greater than 50 feet (15 240 mm), the stage shall be sepa-
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rated from dressing rooms, scene docks, property rooms,
workshops, storerooms and compartments appurtenant to
the stage and other parts ofthe building by a fire barrier wall
and horizontal assemblies, or both, with not less than a
2-hour fire-resistance rating with approved opening
protectives. For stage heights of50 feet (15240 mm) or less,
the required stage separation shall be a fire barrier wall and
horizontal assemblies, or both, with not less a I-hour fire-re
sistance rating with approved opening protectives.

410.5.2 SepaJratii(J)ll] fr'Jmm eaclln GtbeIT'. Dressing rooms,
scene docks, property rooms, workshops, storerooms and
compartments appurtenant to the stage shall be separated
from each other by fire barrier wall and horizontal assem
blies, or both, with not less than a I-hour fire-resistance rat
ing with approved opening protectives.

410.5.3 0JPenRJrng lpnwted:nves. Openings other than to trunk
rooms and the necessary doorways at stage level shall not
connect such rooms with the stage, and such openings shall
be protected with fire door assemblies that comply with Sec
tion 715.

410.5.4 Stage exits. At least one approved means of egress
shall be provided from each side of the stage; and from each
side of the space under the stage. At least one means of es
cape shall be provided from each fly gallery and from the
gridiron. A steel ladder, alternating tread stairway or spiral
stairway is permitted to be provided from the gridiron to a
scuttle in the stage roof.

[F] 41110.6 AlllltGIDatllc s!P'JI"'llll1llkller system. Stages shall be
equipped with an automatic fire-extinguishing system in accor
dance with Chapter 9. The system shall be installed under the
roof and gridiron, in the tie and fly galleries, in places b~hind

the proscenium wall of the stage, and in dressing rooms,
lounges, workshops and storerooms accessory to such stages.

JExCelPtll(J)ll]S~

1. Sprinklers are not required under stage areas less than
4 feet (1219 mm) in clear height utilized exclusively
for storage of tables and chairs, provided the con
cealed space is separated from the adjacent spaces by
not less than Sig-inch (15.9 mm) Type X gypsum
board.

2. Sprinklers are not required for stages 1,000 square
feet (93 m2) or less in area and 50 feet (15240 mm) or
less in height where curtains, scenery or other com
bustible hangings are not retractable vertically. Com
bustible hangings shall be limited to a single main
curtain, borders, legs and a single backdrop.

[iF] 411.0.7 StaJrndpRpes. Standpipe systems shall be provided in
accordance with Section 905.

SECT~ON 4~~

SPEC8Al AMUSEMENT BU~lDHNGS

411.1 GeneraB. Special amusement buildings having an occu
pant load of 50 or more shall comply with the requirements for
the appropriate Group A occupancy and this section. Amuse
ment buildings having an occupant load of less than 50 shall
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comply with the requirements for a Group B occupancy and
this section.

ExcelP'tiiolll1~ Amusement buildings or portions thereof that
are without walls or a roof and constructed to prevent the ac
cumulation of smoke.

For flammable decorative materials, see the International
Fire Code.

4111.2 Spedall arn\lllsernell1lt llll\llliD([]lnng. A special amusement
building is any temporary or permanent building or portion
thereof that is occupied for amusement, entertainment or edu
cational purposes and that contains a device or system that con
veys passengers or provides a walkway along, around or over a
course in any direction so arranged that the means of egress
path is not readily apparent due to visual or audio distractions
or is intentionally confounded or is not readily available be
cause of the nature of the attraction or mode of conveyance
through the building or structure.

[IF] 41.11..3 Alllltomatk fnre detednmll. Special amusement build
ings shall be equipped with an automatic fire detection system
in accordance with Section 907.

[IF] 4:U.4 AlIltomatk spJrnnlkDer system. Special amusement
buildings shall be equipped throughout with an automatic
sprinkler system in accordance with Section 903.3.1.1. Where
the special amusement building is temporary, the sprinkler wa
ter supply shall be of an approved temporary means.

Exceptn([J)lI11~ Automatic fire sprinklers are not required
where the total floor area of a temporary special amusement
building is less than 1,000 square feet (93 m2) and the travel
distance from any point to an exit is less than 50 feet (15 240
mm).

[F] 4JlJl.5 AJarm. Actuation of a single smoke detector, the au
tomatic sprinkler system or other automatic fire detection de
vice shall immediately sound an alarm at the building at a
constantly attended location from which emergency action can
be initiated including the capability of manual initiation of re
quirements in Section 907.2.11.2.

[IF] 4.D.l.({jj Emergency 'Voke/allaJrID commQllll1lkattioll1l.s system.
An emergency voicelalarm communications system shall be
provided in accordance with Sections 907.2.11 and 907.2.12.2,
which is also permitted to serve as a public address system and
shall be audible throughout the entire special amusement build
ing.

4JlJl.I JExnt marlldl!1lg. Exit signs shall be installed at the re
quired exit or exit access doorways of amusement buildings.
Approved directional exit markings shall also be provided.
Where mirrors, mazes or other designs are utilized that dis
guise the path of egress travel such that they are not apparent,
approved low-level exit signs and directional path markings
shall be provided and located not more than 8 inches (203 mm)
above the walking surface and on or near the path of egress
travel. Such markings shall become visible in an emergency.
The directional exit marking shall be activated by the automatic
fire detection system and the automatic sprinkler system in ac
cordance with Section 907.2.11.2.

4JlJl.8 Ill1lteJrHoJr lffill1lnslln. The interior finish shall be Class A in ac
cordance with Section 803.1.

53



SPECIAL DETAILED REQUIREMENTS BASED ON USE AND OCCUPANCY

SECTION 412
AIRCRAFT-RELATED OCCUPANCIES

412.1. Airport traffic control towers.

412.1.1 General. The provisions of this section shall apply
to airport traffic control towers not exceeding 1,500 square
feet (140 m2) per floor occupied only for the following uses:

1. Airport traffic control cab.

2. Electrical and mechanical equipment rooms.

3. Airport terminal radar and electronics rooms.

4. Office spaces incidental to the tower operation.

5. Lounges for employees, including sanitary facilities.

412.1.2 Type of construction. Airport traffic control tow
ers shall be constructed to conform to the height and area
limitations of Table 412.1.2.

TABLE 412.1.2
HEIGHT AND AREA LIMITATIONS FOR AIRPORT

TRAFFIC CONTROL TOWERS

TYPE OF HEIGHTa MAXIMUM AREA
CONSTRUCTION (feet) (square feet)

IA Unlimited 1,500

IE 240 1,500

IIA 100 1,500

IIB 85 1,500

IlIA 65 1,500

For SI: 1 foot =304.8 mm, 1 square foot =0.093 m2.

a. Height to be measured from grade to cab floor.

412.1.3 Egress. A minimum of one exit stairway shall be
permitted for airport traffic control towers of any height pro
vided that the occupant load per floor does not exceed 15.
The stairway shall conform to the requirements of Section
1009. The stairway shall be separated from elevators by a
minimum distance of one-half of the diagonal of the area
served measured in a straight line. The exit stairway and ele
vator hoistway are permitted to be located in the same shaft
enclosure, provided they are separated from each other by a
4-hour separation having no openings. Such stairway shall
be pressurized to a minimum of 0.15 inch of water column
(43 Pa) and a maximum of 0.35 inch of water column (101
Pa) in the shaft relative to the building with stairway doors
closed. Stairways need not extend to the roof as specified in
Section 1009.12. The provisions of Section 403 do not ap
ply.

Exception: Smokeproof enclosures as set forth in Sec
tion 1019.1.8 are not required where required stairways
are pressurized.

[F] 412.1.4 Automatic fire detection systems. Airport traf
fic control towers shall be provided with an automatic fire
detection system installed in accordance with Section
907.2.

[F] 412.1.5 Standby power. A standby power system that
conforms to Section 2702 shall be provided in airport traffic
control towers more than 65 feet (19 812 mm) in height.
Power shall be provided to the following equipment:
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1. Pressurization equipment, mechanical equipment and •
lighting.

2. Elevator operating equipment.

3. Fire alarm and smoke detection systems.

412.:ll..6 Accessibmty. Airport traffic control towers need
not be accessible as specified in the provisions of Chapter
11.

412.2 Aircraft hangar.

412.2.1 Exterior walls. Exterior walls located less than 30
feet (9 144 mm) from property lines, lot lines or a public way
shall have a fire-resistance rating not less than 2 hours.

412.2.2 B~sements. Where hangars have basements, the
floor over the basement shall be of Type IA construction and
shall be made tight against seepage of water, oil or vapors.
There shall be no opening or communication between the
basement and the hangar. Access to the basement shall be
from outside only.

412.2.3 F~oor surface. Floors shall be graded and drained to
prevent water or fuel from remaining on the floor. Floor
drains shall discharge through an oil separator to the sewer
or to an outside vented sump.

412.2.4 Heating equipment. Heating equipment shall be
placed in another room separated by 2-hour fire-resis
tance-rated construction. Entrance shall be from the outside
or by means of a vestibule providing a two-doorway separa- •
tion.

Exceptions:

1. Unit heaters suspended at least 10 feet (3048 mm)
above the upper surface of wings or engine enclo
sures of the highest aircraft that are permitted to be
housed in the hangar and at least 8 feet (2438 mm)
above the floor in shops, offices and other sections
of the hangar communicating with storage or ser
vice areas.

2. A single interior door shall be allowed, provided
the sources of ignition in the appliances are at least
18 inches (457 mm) above the floor.

412.2.5 Finishing. The process of "doping," involving use
of a volatile flammable solvent, or of painting, shall be car
ried on in a separate detached building equipped with auto
matic fire-extinguishing equipment in accordance with
Section 903.

[F] 412.2.6 Fire suppression. Aircraft hangars shall be pro
vided with fire suppression as required in NFPA 409.

Exception: Group II hangars as defined in NFPA 409
storing private aircraft without major maintenance or
overhaul are exempt from foam suppression require
ments.

412.3 Resndential aircraft hangars. Residential aircraft han-
gars as defined in Section 412.3.1 shall comply with Sections •
412.3.2 through 412.3.6.

412.3.1 Definition. The following word and term shall, for
the purposes of this chapter and as used elsewhere in this
code, have the meaning shown herein.
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• RJESJIDENT1L4JL AJIRCRAFT HANGARo An acces
sory building less than 2,000 square feet (186 m2) and 20
feet (6096 mm) in height, constructed on a one- or
two-family residential property where aircraft are stored.
Such use will be considered as a residential accessory use
incidental to the dwelling.

4120302 JFnre separa~ioH1lo A hangar shall not be attached to a
dwelling unless separated by walls having a fire-resistance
rating of not less than 1 hour. Such separation shall be con
tinuous from the foundation to the underside of the roof and
unpierced except for doors leading to the dwelling unit.
Doors into the dwelling unit must be equipped with
self-closing devices and conform to the requirements of
Section 715 with at least a4-inch (102 mm) noncombustible
raised sill. Openings from a hanger directly into a room used
for sleeping purposes shall not be permitted.

41203.3 Egresso A hangar shall provide two means ofegress.
One of the doors into the dwelling shall be considered as
meeting only one of the two means of egress.

[F] 41l.2.3.4 Smoke d.e~ednmllo Smoke alarms shall be pro
vided within the hangar in accordance with Section
907.2.2l.

412.305 IH1ldepell1lrllennft systemso Mechanical and plumbing
drain, waste and vent (DWV) systems installed within the
hangar shall be independent of the systems installed within
the dwelling. Building sewer lines may connect outside the
structures.

Excep1tnOlln: Smoke detector wiring and feed for electri
cal subpanels in the hangar.

4J1203.6 Height annrll area llnmitso Residential aircraft han
gars shall not exceed 2,000 square feet (186 m2) in area and
20 feet (6096 mm) in height.

412.4 AircJraft JPainnt 1hlailllgarso Aircraft painting operations
where flammable liquids are used in excess ofthe maximum al
lowable quantities per control area listed in Table 307.7(1) shall
be conducted in an aircraft paint hangar that complies with the
provisions of Section 412.4.

4Jl2.410:D. Occ1illjpanncy grouJPlo Aircraft paint hangars shall be
classified as Group H-2. Aircraft paint hangars shall comply
with the applicable requirements of this code and the Inter
national Fire Code for such occupancy.

412.4102 ConnstrUJIdnoH1lo The aircraft paint hangar shall be of
Type I or n construction.

412041.3 Operatioll1lso Only those flammable liquids neces
sary for painting operations shall be permitted in quantities
less than the maximum allowable quantities per control area
in Table 307.7(1). Spray equipment cleaning operations
shall be conducted in a liquid use, dispensing and mixing
room.

41204.4 Storageo Storage of flammable liquids shall be in a
liquid storage room.

411.2.405 Fire sll1lJPlJlllJressimno Aircraft paint hangars shall be
provided with fire suppression as required in NFPA 409.

4120406 Vel1lltiHatioll1lo Aircraft paint hangars shall be pro
vided with ventilation as required in the International Me
chanical Code.
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41205 IHIellnp0Jrts all1lrllllJJellnstopso

41205.11 Gell1leJrallo Heliports and helistops may be erected on
buildings or other locations where they are constructed in
accordance with this section.

41205.2 Defill1litnoll1lso The following words and terms shall,
for the purposes of this chapter and as used elsewhere in this
code, have the meanings shown herein.

HELIPORTo An area of land or water or a structural surface
that is used, or intended for use, for the landing and taking
off of helicopters, and any appurtenant areas that are used,
or intended for use, for heliport buildings and other heliport
facilities.

HElLiSTOP. The same as a "Heliport," except that no fuel
ing, defueling, maintenance, repairs or storage of helicop
ters is permitted.

4120503 Sizeo The touchdown or landing area for helicopters
of less than 3,500 pounds (1588 kg) shall be a minimum of
20 feet (6096 mm) in length and width. The touchdown area
shall be surrounded on all sides by a clear area having a min
imum average width at roof level of 15 feet (4572 mm) but
with no width less than 5 feet (1524 mm).

412.5.41 Designo Helicopter landing areas and the supports
thereof on the roof of a building shall be noncombustible
construction. Landing areas shall be designed to confine any
flammable liquid spillage to the landing area itself and pro
visions shall be made to drain such spillage away from any
exit or stairway serving the helicopter landing area or from a
structure housing such exit or stairway. For structural design
requirements, see Section 1605.5.

4120505 Mearrns oft' egresso The means of egress from heli
ports and helistops shall comply with the provisions of
Chapter 10. Landing areas located on buildings or structures
shall have two or more means of egress. For landing plat
forms or roof areas less than 60 feet (18 288 mm) in length,
or less than 2,000 square feet (187 m2) in area, the second
means ofegress may be a fire escape or ladder leading to the
floor below.

41205.((ii Roolftojp) Ihlellipoll"ts amll Ihlelllisltojp)so Rooftop heli
ports and helistops shall comply with NFPA 418.

SECT~ON 4131
COMBijJST~BlE STOAlAGrE

411301 GerrneraD. High-piled stock or rack storage in any occu
pancy group shall comply with the International Fire Code.

413.2 Attnc, uJrn.dleJraffiloor am!! cOll1lcealled sjp)21ceso Attic, un
der-floor and concealed spaces used for storage ofcombustible
materials shall be protected on the storage side as required for
I-hour fIre-resistance-rated construction. Openings shall be
protected by assemblies that are self-closing and are of
noncombustible construction or solid wood core not less than
P/4 inch (45 mm) in thickness.

ExcelPtnolill.s:

1. Areas protected by approved automatic sprinkler sys
tems.

2. Group R-3 and U occupancies.
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SECTION 414
HAZARDOUS MATERIALS

[F] 414.1 General. The provisions of this section shall apply to
buildings and structures occupied for the manufacturing, pro
cessing, dispensing, use or storage of hazardous materials.

[F] 414.1.1 Other provisions. Buildings and structures
with an occupancy in Group H shall also comply with the
applicable provisions of Section 415 and the International
Fire Code.

[F] 414.1.2 Materials. The safe design of hazardous mate
rial occupancies is material dependent. Individual material
requirements are also found in Sections 307 and 415, and in
the International Mechanical Code and the International
Fire Code.

[1'] 414.1.2.1 AerosoBs. Level 2 and 3 aerosol products
shall be stored and displayed in accordance with the In
ternational Fire Code. See Section 311.2 and the Inter
national Fire Code for occupancy group requirements.

[F] 414.1.3 Information requiired. Separate floor plans
shall be submitted for buildings and structures with an occu
pancy in Group H, identifying the locations of anticipated
contents and processes so as to reflect the nature of each oc
cupied portion of every building and structure. A report
identifying hazardous materials including, but not limited
to, materials representing hazards that are classified in
Group H to be stored or used, shall be submitted and the
methods of protection from such hazards shall be indicated
on the construction documents. The opinion and report shall
be prepared by a qualified person, firm or corporation ap
proved by the building official and shall be provided without
charge to the enforcing agency.

[F] 414.2 Control aJreas. Control areas shall be those spaces
within a building where quantities of hazardous materials not
exceeding the maximum quantities allowed by this code are
stored, dispensed, used or handled.

414.2.1 Construction requiirements. Control areas shall
be separated from each other by not less than a I-hour fire
barrier constructed in accordance with Chapter 7.

[F] 414.2.2 Number. The maximum number of control ar
eas within a building shall be in accordance with Table
414.2.2.

414.2.3 Separation. The required fire-resistance rating for
fire barrier assemblies shall be in accordance with Table
414.2.2. The floor construction of the control area, and the
construction supporting the floor of the control area, shall
have a minimum 2-hour fire-resistance rating.

[F] 414.2.4 Hazardous material in Group M display and
storage areas and in Group S storage areas. The aggre
gate quantity of nonflammable solid and nonflammable or
noncombustible liquid hazardous materials permitted
within a single control area of a Group M or S occupancy or
an outdoor control area is permitted to exceed the maximum
allowable quantities per control area specified in Tables
307.7(1) and 307.7(2) without classifying the building or
use as a Group H occupancy, provided that the materials are
displayed and stored in accordance with the International
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Fire Code and quantities do not exceed the maximum allow- _
able specified in Table 414.2.4. •

[IF] 414.3 VentHiatiOJlll. Rooms, areas or spaces of Group H in
which explosive, corrosive, combustible, flammable or
highly toxic dusts, mists, fumes, vapors or gases are or may be
emitted due to the processing, use, handling or storage of ma-
terials shall be mechanically ventilated as required by the In
ternational Fire Code and the International Mechanical
Code.

Ducts conveying explosives or flammable vapors, fumes or
dusts shall extend directly to the exterior of the building with
out entering other spaces. Exhaust ducts shall not extend into or
through ducts and plenums.

ExceJPltnon: Ducts conveying vapor or fumes having flam
mable constituents less than 25 percent of their lower
flammable limit (LFL) are permitted to pass through other
spaces.

Emissions generated at workstations shall be confined to the
area in which they are generated as specified in the Interna
tional Fire Code and the International Mechanical Code.

The location of supply and exhaust openings shall be in ac
cordance with the International Mechanical Code. Exhaust air
contaminated by highly toxic material shall be treated in accor
dance with the International Fire Code.

A manual shutoff control for ventilation equipment required
by this section shall be provided outside the room adjacent to
the principal access door to the room. The switch shall be of the
break-glass type and shall be labeled: VENTILATION SyS
TEM EMERGENCY SHUTOFF.

[F] 414.4 HazardlO1l.lls mateJriaU systems. Systems involving
hazardous materials shall be suitable for the intended applica
tion. Controls shall be designed to prevent materials from en
tering or leaving process or reaction systems at other than the
intended time, rate or path. Automatic controls, where pro
vided, shall be designed to be fail safe.

[F] 414.5111lllsnde storage, dispensing and use. The inside stor
age, dispensing and use of hazardous materials in excess of the
maximum allowable quantities per control area of Tables
307.7(1) and 307.7(2) shall be in accordance with Sections
414.5.1 through 414.5.5 of this code and the International Fire
Code.

[F] 414.5.1 Explosion control. Explosion control shall be
provided in accordance with the International Fire Code as
required by Table 414.5.1 where quantities of hazardous
materials specified in that table exceed the maximum allow
able quantities in Table 307.7(1) or where a structure, room
or space is occupied for purposes involving explosion haz
ards as required by Section 415 or the International Fire
Code.

[IF] 414.5.2 Monitor control equipment. Monitor control
equipment shall be provided where required by the Interna
tional Fire Code.

[F] 414t5.3 Automatic fire detection systems. Group H oc
cupancies shall be provided with an automatic fire detection
system in accordance with Section 907.2.

2003 INTERNATIONAL BUILDING CODE®



[IF] iAlBlrE 4 ~ 4.2.2
lDJIES~G~ ANlDJ NUMBER OF CONTROL AREAS

PERCENTAGE OfF TIHIE MAXiMUlM AU..OWAl8lE NUliVll8ER OfF CONTROL lFiRE-RfES~STANCIERATING
flOOR lEVEL QPJANlUnt PER CONTROL AREAS AREAS PER IFlOORb fOR fDRiE BARRDERS II\! HOUIRSc

Higher than 9 5 1 2
7-9 5 2 2
6 12.5 2 2

Above grade
5 12.5 2 2
4 12.5 2 2
3 50 2 1
2 75 3 1
1 100 4 1

1 75 3 1
Below grade 2 50 2 1

Lower than 2 Not Allowed Not Allowed Not Allowed

a. Percentages shall be of the maximum allowable quantity per control area shown in Tables 307.7(1) and 307.7(2), with all increases allowed in the notes to those ta
bles.

b. There shall be a maximum of two control areas per floor in Group M occupancies and in buildings or portions of buildings having Group S occupancies with stor
age conditions and quantities in accordance with Section 414.2.4.

c. Fire barriers shall include walls and floors as necessary to provide separation from other portions of the building.

[f] TABLE 414.2.4
MA~~MnJM AllOWABLE QUAi\rrrrrV PIEIRl ~NIDlOOIA AND OUlIDOOR CONlIROl AIAEA ~~ GROnJP M A~1Dl S OCCUJJPANC~IES

~ONFlAMMABllE SaUDS AND NONFLAMMABLE ANID NONCOMBUSTiBLE l~OlUiDS d,e,f

CON1D11I"DOl\l MA}W\IlUlM AllOWABLE QUlANnrV PIER CONTROL ARIEA

Solids liOJuids
Materials Class pounds gallons

A. lHIeaHtJrnaltnazard mateIruaHs-rrnorrnlfilammabHe arrnd fillOII1l.lComll]l[stubRe sollids and llu{\1\Uluds

1. Corrosivesb•c Not Applicable 9,750 975

2. Highly taxies Not Applicable 20b•c 2b•c

3. Toxicsb•c Not Applicable 1,000 100

lB. J?ltnysicallallmzard matell"ualls-rrnorrnflamma1bllle arrnd rrnOil!1lcomlbu.nsm~ne sollids arrnd llulQ]\Uluds

4 Not Allowed Not Allowed

3 1,150g 115
1. Oxidizersb•c

2 2,250h 225

1 18,000i.j 1,800i•j

4 Not Allowed Not Allowed

3 550 55
2. Unstable (reactives)b.c

2 1,150 115

1 Not Limited Not Limited

3b. c 550 55

3. Water (reactives) 2b•c 1,150 115

1 Not Limited Not Limited

i

For SI: 1 pound =0.454 kg, 1 gallon =3.785 L.
a. Hazard categories are as specified in the International Fire Code.
b. Maximum allowable quantities shall be increased 100 percent in buildings that are sprinklered in accordance with Section 903.3.1.1. When Note c also applies, the

increase for both notes shall be applied accumulatively.
c. Maximum allowable quantities shall be increased 100 percent when stored in approved storage cabinets, in accordance with the International Fire Code. When

Note b also applies, the increase for both notes shall be applied accumulatively.
d. See Table 414.2.2 for design and number of control areas.
e. Allowable quantities for other hazardous material categories shall be in accordance with Section 307.
f. Maximum quantities shall be increased 100 percent in outdoor control areas.
g. Maximum amounts are permitted to be increased to 2,250 pounds when individual packages are in the original sealed containers from the manufacturer or pack-i

ager and do not exceed 10 pounds each. .
h. Maximum amounts are permitted to be increased to 4,500 pounds when individual packages are in the original sealed containers from the manufacturer or pack- •

ager and do not exceed 10 pounds each. ..
i. The permitted quantities shall not be limited in a building equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1. •.
j. Quantities are unlimited in an outdoor control area. .
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[F] TABLE 414.5.1
EXPLOSION CONTROL REQUIREMENTSa

EXPLOSION CONTROL METHODS

Explosion (deflagration) venting
or explosion (deflagration)

MATERIAL CLASS Barricade construction prevention systemsb

HAZARD CATEGORY

Combustible dustsC - Not Required Required

Cryogenic flammables - Not Required Required

Division 1.1 Required Not Required
Division 1.2 Required Not Required

Explosives
Division 1.3 Not Required Required
Division 1.4 Not Required Required
Division 1.5 Required Not Required
Division 1.6 Required Not Required

Flammable gas
Gaseous Not Required Required
Liquefied Not Required Required

Flammable liquid
lAd Not Required Required
me Not Required Required

Organic peroxides
U Required Not Permitted
I Required Not Permitted

Oxidizer liquids and solids 4 Required Not Permitted

Pyrophoric gas - Not Required Required

4 Required Not Permitted
Unstable (reactive) 3 Detonable Required Not Permitted

3 Nondetonable Not Required Required

Water-reactive liquids and solids
3 Not Required Required
2g Not Required Required

SPECIAL USES

Acetylene generator rooms - Not Required Required

Grain processing - Not Required Required

Liquefied petroleum gas-
- Not Required Required

distribution facilities

Where explosion hazards existf
Detonation Required Nat Permitted

Deflagration Not Required Required

a. See Section 414.1.3.
b. See the International Fire Code.
c. As generated during manufacturing or processing. See definition of "Combustible dust" in Chapter 3.
d. Storage or use.
e. In open use or dispensing.
f. Rooms containing dispensing and use of hazardous materials when an explosive environment can occur because of the characteristics or nature of the hazardous

materials or as a result of the dispensing or use process.
g. A method of explosion control shall be provided when Class 2 water-reactive materials can form potentially explosive mixtures.
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[F] 4lli4.5.4!t Stall11irlllbly ([j)ll" emell"gell1ltry powell". Where mechan
ical ventilation, treatment systems, temperature control,
alarm, detection or other electrically operated systems are
required, such systems shall be provided with an emergency
or standby power system in accordance with the ICC Elec
trical Code.

JExtreptimll.s:

1. Storage areas for Class I and n oxidizers.

2. Storage areas for Class III, IV and V organic per
oxides.

3. Storage, use and handling areas for highly toxic or
toxic materials as provided for in the International
Fire Code.

4. Standby power for mechanical ventilation, treat
ment systems and temperature control systems
shall not be required where an approved fail-safe
engineered system is installed.

[F] 4lli41.5.5 SpnRll troll1ltll"illlll, irllll"anlIll31ge 3lnndl trilllJl1ltanI!Jlmennt.
Rooms, buildings or areas occupied for the storage of solid
and liquid hazardous materials shall be provided with a
means to control spillage and to contain or drain off spillage
and fire protection water discharged in the storage area
where required in the International Fire Code. The methods
of spill control shall be in accordance with the International
Fire Code.

[F] 414.6 01iAttdlooll" stoJrage, irllnspell1iSilIlg all1l.dl1Ulse. The outdoor
storage, dispensing and use of hazardous materials shall be in
accordance with the International Fire Code.

[F] 4141.6.li Weatllnell" pll"otednmll.. Where weather protection
is provided for sheltering outdoor hazardous material stor
age or use areas, such storage or use shall be considered out
door storage or use, provided that all of the following
conditions are met:

1. Structure supports and walls shall not obstruct more
than one side nor more than 25 percent of the perime
ter of the storage or use area.

2. The distance from the structure and the structure sup
ports to buildings, lot lines, public ways or means of
egress to a public way shall not be less than the dis
tance required for an outside hazardous material stor
age or use area without weather protection.

3. The overhead structure shall be of approved
noncombustible construction with a maximum area of
1,500 square feet (140 m2).

JExceptimll.: The increases permitted by Section 506 apply.

[F] 414.1 lEmell"gell1lcy 2lllall"ms. Emergency alarms for the de
tection and notification of an emergency condition in Group H
occupancies shall be provided as set forth herein.

[F] 411.4.1.1 Storage. An approved manual emergency alarm
system shall be provided in buildings, rooms or areas used
for storage of hazardous materials. Emergency alarm-initi
ating devices shall be installed outside of each interior exit
or exit access door of storage buildings, rooms or areas. Ac
tivation of an emergency alarm-initiating device shall sound
a local alarm to alert occupants of an emergency situation in
volving hazardous materials.
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[IF] 4lli41.1.2 Disjp>ell1lSHHllg, UJIse 3lH1l([]lllnallldillfinng. Where hazard
ous materials having a hazard ranking of 3 or 4 in accor
dance with NFPA 704 are transported through corridors or
exit enclosures, there shall be an emergency telephone sys
tem, a local manual alarm station or an approved alarm-ini
tiating device at not more than ISO-foot (45 720 mm)
intervals and at each exit and exit access doorway through
out the transport route. The signal shall be relayed to an ap
proved central, proprietary or remote station service or
constantly attended on-site location and shall also initiate a
local audible alarm.

[F] 4li41.1.3 Sllllpell"VHSiOJlll. Emergency alarm systems shall
be supervised by an approved central, proprietary or remote
station service or shall initiate an audible and visual signal at
a constantly attended on-site location.

[f] SECT~ON 415
GROUPS H~1 ~ H~~, ~~3~ H~4 A~[Q) H~5

4li5.:l1 Strope. The provisions of this section shall apply to the
storage and use of hazardous materials in excess of the maxi
mum allowable quantities per control area listed in Section
307.9. Buildings and structures with an occupancy in Group H
shall also comply with the applicable provisions of Section 414
and the International Fire Code.

415.2lI}efnHllitJimlls. The following words and terms shall, for the
purposes of this chapter and as used elsewhere in the code, have
the meanings shown herein.

CONTJINlJOUS GASQDETECTJION SYSTEM. A gas de
tection system where the analytical instrument is maintained in
continuous operation and sampling is performed without inter
ruption. Analysis is allowed to be performed on a cyclical basis
at intervals not to exceed 30 minutes.

EMERGENCY CONTROJL STATJION. An approved loca
tion on the premises where signals from emergency equipment
are received and which is staffed by trained personnel.

EXHAUSTED JENCJLOSUJRIE. An appliance or piece of
equipment that consists of a top, a back and two sides providing
a means of local exhaust for capturing gases, fumes, vapors and
mists. Such enclosures include laboratory hoods, exhaust fume
hoods and similar appliances and equipment used to locally re
tain and exhaust the gases, fumes, vapors and mists that could
be released. Rooms or areas provided with general ventilation,
in themselves, are not exhausted enclosures.

FABRiCATION AREA. An area within a semiconductor fab
rication facility and related research and development areas in
which there are processes using hazardous production materi
als. Such areas are allowed to include ancillary rooms or areas
such as dressing rooms and offices that are directly related to
the fabrication area processes.

IFJLAMMABLIE VAl?ORS OR FUMES. The concentration of
flammable constituents in air that exceed 10 percent of their
lower flammable limit (LFL).

GAS CABINET. A fully enclosed, noncombustible enclosure
used to provide an isolated environment for compressed gas
cylinders in storage or use. Doors and access ports for exchang-
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ing cylinders and accessing pressure-regulating controls are al
lowed to be included.

GAS ROOM. A separately ventilated, fully enclosed room in
which only compressed gases and associated equipment and
supplies are stored or used.

HAZARDOUS PRODUCTION MATERIAL (HPM). A
solid, liquid or gas associated with semiconductor manufactur
ing that has a degree-of-hazard rating in health, flammability or
reactivity of Class 3 or 4 as ranked by NFPA 704 and which is
used directly in research, laboratory or production processes
that have as their end product materials that are not hazardous.

RPM FLAMMABLE LIQUID. An HPM liquid that is de
fined as either a Class I flammable liquid or a Class II or Class
IlIA combustible liquid.

RPM ROOM. A room used in conjunction with or serving a
Group H-5 occupancy, where HPM is stored or used and which
is classified as a Group H-2, H-3 or H-4 occupancy.

IMMEDIATELY DANGEROUS TO LIFE AND HEALTH
(IDLH). The concentration of air-borne contaminants which
poses a threat of death, immediate or delayed permanent ad
verse health effects, or effects that could prevent escape from
such an environment. This contaminant concentration level is
established by the National Institute of Occupational Safety
and Health (NIOSH) based on both toxicity and flammability.
It generally is expressed in parts per million by volume (ppm
v/v) or milligrams per cubic meter (mg/m3). Ifadequate data do
not exist for precise establishment of IDLH concentrations, an
independent certified industrial hygienist, industrial toxicolo
gist, appropriate regulatory agency or other source approved by
the code official shall make such determination.

LIQUID. A material that has a melting point that is equal to or
less than 68°P (20°C) and a boiling point that is greater than
68°P (20°C) at 14.7 pounds per square inch absolute (psia)
(101 kPa). When not otherwise identified, the tenn "liquid" in
cludes both flammable and combustible liquids.

LIQUID STORAGE ROOM. A room classified as a Group
H-3 occupancy used for the storage of flammable or combusti
ble liquids in a closed condition.

LIQUID USE, DISPENSING AND MIXING ROOMS.
Rooms in which Class I, II and IlIA flammable or combustible
liquids are used, dispensed or mixed in open containers.

LOWER FLAMMABLE LIMIT (LFL). The minimum con
centration of vapor in air at which propagation of flame will oc
cur in the presence of an ignition source. The LFL is sometimes
referred to as "LEL" or "lower explosive limit."

NORMAL TEMPERATURE AND PRESSURE (NTP). A
temperature of 700 P (21°C) and a pressure of I atmosphere
[14.7 psia (101 kPa)].

SERVICE CORRIDOR. A fully enclosed passage used for
transporting HPM and purposes other than required means of
egress.

SOLID. A material that has a melting point, decomposes or
sublimes at a temperature greater than 68°F (20°C).
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STORAGE, HAZARDOUS MATERIALS.

1. The keeping, retention or leaving of hazardous materials
in closed containers, tanks, cylinders or similar vessels,
or

2. Vessels supplying operations through closed connec
tions to the vessel.

USE (MATERIAL). Placing a material into action, including
solids, liquids and gases.

WORKSTATION. A defined space or an independent principal
piece ofequipment using RPM within a fabrication area where a
specific function, laboratory procedure or research activity oc
curs. Approved or listed hazardous materials storage cabinets,
flammable liquid storage cabinets or gas cabinets serving a
workstation are included as part of the workstation. A worksta
tion is allowed to contain ventilation equipment, fire protection
devices, detection devices, electrical devices and other process
ing and scientific equipment.

415.3 Location on pJroperty. Group H shall be located on
property in accordance with the other provisions of this chap
ter. In Group H-2 or H-3, not less than 25 percent of the perime
ter wall of the occupancy shall be an exterior wall.

]Exceptiol!Jls:

1. Liquid use, dispensing and mixing rooms having a
floor area of not more than 500 square feet (46.5 m2) _
need not be located on the outer perimeter of the •
building where they are in accordance with the Inter
national Fire Code and NPPA 30.

2. Liquid storage rooms having a floor area of not more
than 1,000 square feet (93 m2) need not be located on
the outer perimeter where they are in accordance with
the International Fire Code and NFPA 30.

3. Spray paint booths that comply with the International
Fire Code need not be located on the outer perimeter.

415.3.1 Group H minimum distance to lot lines. Regard
less of any other provisions, buildings containing Group H
occupancies shall be set back a minimum distance from lot
lines as set forth in Items 1 through 4 below. Distances shall
be measured from the walls enclosing the occupancy to lot
lines, including those on a public way. Distances to assumed
property lines drawn for the purposes of determination of
exterior wall and opening protection are not to be used to es
tablish the minimum distance for separation of buildings on
sites where explosives are manufactured or used when sepa
ration is provided in accordance with the quantity distance
tables specified for explosive materials in the International
Fire Code.

1. Group H-1. Not less than 75 feet (22 860 mm) and not I
less than required by the International Fire Code.

Exceptions:

I. Fireworks manufacturing buildings sepa- e
rated in accordance with NFPA 1124.
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2. Buildings containing the following materi
als when separated in accordance with Table
415.3.1 :

2.1. Organic peroxides, unclassified de
tonable.

2.2. Unstable reactive materials Class 4.
2.3. Unstable reactive materials, Class 3

detonable.
2.4. Detonable pyrophoric materials.

2. Group H-2. Not less than 30 feet (9144 mm) where the
area of the occupancy exceeds 1,000 square feet (93
mZ) and it is not required to be located in a detached
building.

3. Groups H-2 and H-3. Not less than 50 feet (15 240
mm) where a detached building is required (see Table
415.3.2).

4. Groups H-2 and H-3. Occupancies containing materi
als with explosive characteristics shall be separated as
required by the International Fire Code. Where sepa
rations are not specified, the distances required shall
not be less than the distances required by Table
415.3.1.

415.3.2 GJ!"OUljpl JH[~1 31nd! JH[~Z OJ!" 1H[~3 «lletacllllem! RnnnMnll1lgs.
Where a detached building is required by Table 415.3.2,
there are no requirements for wall and opening protection
based on location on property.

4Jl5.4 SJPedall jpl!"OVnSnOlllls fol!" Gl!"OUljpl JHI~1 occ1llljplarrndes. Group
H-1 occupancies shall be in buildings used for no other pur
pose, shall not exceed one story in height and be without base
ment, crawl spaces or other under-floor spaces. Roofs shall be
of lightweight construction with suitable thermal insulation to
prevent sensitive material from reaching its decomposition
temperature.

Group H-1 occupancies containing materials which are in
themselves both physical and health hazards in quantities ex
ceeding the maximum allowable quantities per control area in
Table 307.7.(2) shall comply with requirements for both Group
H-1 and H-4 occupancies.

415.4.1 lFlloOIrs Rn S~([}l!"31ge l!"([}([}mrns. Floors in storage areas for
organic peroxides, pyrophoric materials and unstable (reac
tive) materials shall be of liquid-tight, noncombustible con
struction.

415.5 Spedall jpl!"OVnSnOllllS jfQJl!" Gl!"QJ\llljp> JH[~Z 310m! JHI~3 OCCIlllJPlaHll~

des. Group H-2 and H-3 occupancies containing quantities of
hazardous materials in excess of those set forth in Table 415.3.2
shall be in buildings used for no other purpose, shall not exceed
one story in height and shall be without basements, crawI
spaces or other under-floor spaces.

Group H-2 and H-3 occupancies containing water-reactive
materials shall be resistant to water penetration. JPiping for con
veying liquids shall not be over or through areas containing wa
ter reactives, unless isolated by approved liquid-tight
construction.

JExceptJimll: Fire protection piping.

415.5.1 FloOIrs nrrn sam'age l!"QJoms. Floors in storage areas for
organic peroxides, oxidizers, pyrophoric materials, unsta
ble (reactive) materials and water-reactive solids and liquids
shall be of liquid-tight, noncombustible construction.

415.5.Z Watel!"jpIroof l!"oom. Rooms or areas used for the
storage of water-reactive solids and liquids shall be con
structed in a manner that resists the penetration of water
through the use of waterproof materials. JPiping carrying
water for other than approved automatic fire sprinkler sys
tems shall not be within such rooms or areas.

415.6 §m([}!k.e and! lIneat ventill1lg. Smoke and heat vents com
plying with Section 910 shall be installed in the following loca
tions:

1. In occupancies classified as Group H-2 or H-3, any of n
which are over 15,000 square feet (1394 mZ) in single U
floor area.

IException: Buildings of noncombustible construc- Q.:;

tion containing only noncombustible materials. ~

2. In areas of buildings in Group H used for storing Class 2,
3 and 4 liquid and solid oxidizers, Class 1 and unclassi
fied detonable organic peroxides, Class 3 and 4 unstable
(reactive) materials, or Class 2 or 3 water-reactive mate
rials as required for a Class V hazard classification.

IExceptJioll1l: Buildings of noncombustible construc- m.·..,

tion containing only noncombustible materials. ~

415.7 Gl!"O\lllP IHI~2. Occupancies in Group H-2 shall be con
structed in accordance with Sections 415.7.1 through 415.7.4
and the International Fire Code.

415.7.1 Comllms1!:ibie dusts, grain processing and stm'~

3lge. The provisions ofSections 415.7.1.1 through 415.7.1.5
shall apply to buildings in which materials that produce
combustible dusts are stored or handled. Buildings that store
or handle combustible dusts shall comply with the applica
ble provisions of NFJPA 61, NFJPA 120, NFPA 651, NFPA
654, NFJPA 655, NFJPA 664 and NFPA 85, and the Interna
tional Fire Code.

4115.i .1.11. Type of COll1l§~rlUldiimllamlillneiight exceptiioll1ls.
Buildings shall be constructed in compliance with the
height and area limitations of Table 503 for Group H-2;
except that where erected of Type I or U construction, the
heights and areas ofgrain elevators and similar structures
shall be unlimited, and where of Type IV construction,
the maximum height shall be 65 feet (19 812 mm) and
except further that, in isolated areas, the maximum
height of Type IV structures shall be increased to 85 feet
(25908 mm).

415.7.1.Z Grinding rooms. Every room or space occu
pied for grinding or other operations that produce com
bustible dusts shall be enclosed with fire barriers and
horizontal assemblies or both that have not less than a
2-hour fire-resistance rating where the area is not more
than 3,000 square feet (279 mZ), and not less than a
4-hour fire-resistance rating where the area is greater
than 3,000 square feet (279 mZ).



SPECIAL DETAILED REQUIREMENTS BASED ON USE AND OCCUPANCY

TABLE 415.3.1
MINIMUM SEPARATION DISTANCES FOR BUILDINGS CONTAINING EXPLOSIVE MATERIALS

MINIMUM DISTANCE (feet)

QUANTITY OF EXPLOSIVE MATERIALa lot linesb and inhabited bUliidingsC

Pounds over Pounds not over Barricadedd Unbarricaded Separation of magazinesd, e, f

2 5 70 140 12

5 10 90 180 16

10 20 110 220 20

20 30 125 250 22

30 40 140 280 24

40 50 150 300 28

50 75 170 340 30

75 100 190 380 32

100 125 200 400 36

125 150 215 430 38

150 200 235 470 42

200 250 255 510 46

250 300 270 540 48

300 400 295 590 54

400 500 320 640 58

500 600 340 680 62

600 700 355 710 64

700 800 375 750 66

800 900 390 780 70

900 1,000 400 800 72

1,000 1,200 425 850 78

1,200 1,400 450 900 82

1,400 1,600 470 940 86

1,600 1,800 490 980 88

1,800 2,000 505 1,010 90

2,000 2,500 545 1,090 98

2,500 3,000 580 1,160 104

3,000 4,000 635 1,270 116

4,000 5,000 685 1,370 122

5,000 6,000 730 1,460 130

6,000 7,000 770 1,540 136

7,000 8,000 800 1,600 144

8,000 9,000 835 1,670 150

9,000 10,000 865 1,730 156

10,000 12,000 875 1,750 164

12,000 14,000 885 1,770 174

14,000 16,000 900 1,800 180

16,000 18,000 940 1,880 188

18,000 20,000 975 1,950 196

(continued)
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SPIEC~AlIDIETA~llE[)) RlEQlUiRIEMIENTS IBASIEIDl ON IlDSIE AND OCCUPANCY

TABllE 415.3.1--eonitoll'1llUledi
M~N!MUM SEPARATiON [))~STANCESFOR IBU~llDiNGS CONTAINiNG IE~PlOS~VlE MATER~AlS

MINIMUliVllmSTANCIE (feet)

QIlJIAN1ITnr Of IEXPlOSIVE MATERIALa lot linesb and inhabited buildingsC

Pounds over Pounds not over lBarricadedd U1nbarricaded Separation of magazinesd, e, f

20,000 25,000 1,055 2,000 210

25,000 30,000 1,130 2,000 224

30,000 35,000 1,205 2,000 238

35,000 40,000 1,275 2,000 248

40,000 45,000 1,340 2,000 258

45,000 50,000 1,400 2,000 270

50,000 55,000 1,460 2,000 280

55,000 60,000 1,515 2,000 290

60,000 65,000 1,565 2,000 300

65,000 70,000 1,610 2,000 310

70,000 75,000 1,655 2,000 320

75,000 80,000 1,695 2,000 330

80,000 85,000 1,730 2,000 340

85,000 90,000 1,760 2,000 350

90,000 95,000 1,790 2,000 360

95,000 100,000 1,815 2,000 370

100,000 110,000 1,835 2,000 390

110,000 120,000 1,855 2,000 410

120,000 130,000 1,875 2,000 430

130,000 140,000 1,890 2,000 450

140,000 150,000 1,900 2,000 470

150,000 160,000 1,935 2,000 490

160,000 170,000 1,965 2,000 510

170,000 180,000 1,990 2,000 530

180,000 190,000 2,010 2,010 550

190,000 200,000 2,030 2,030 570

200,000 210,000 2,055 2,055 590

210,000 230,000 2,100 2,100 630

230,000 250,000 2,155 2,155 670

250,000 275,000 2,215 2,215 720

275,000 300,000 2,275 2,275 770

For SI: 1 pound =0.454 kg, 1 foot =304.8 mm.
a. The number of pounds of explosives listed is the number of pounds of trinitrotoluene (TNT) or the equivalent pounds of other explosive.
b. The distance listed is the distance to lot line, including lot lines at public ways.

c. For the purpose ofthis table, an inhabited building is any building on the same property that is regularly occupied by people. Where two or more buildings contain-I.4:..·.,.~....•.•.•,•.'.I.'.
ing explosives or magazines are located on the same property, each building or magazine shall comply with the minimum distances specified from inhabited build- ,
ings and, in addition, they shall be separated from each other by not less than the distance shown for "Separation of magazines," except that the quantity of
explosive materials contained in detonator buildings or magazines shall govern in regard to the spacing of said buildings or magazines from buildings or maga- ~,

zines, as a group, shall be considered as one building or magazine, and the total quantity ofexplosive materials stored in such group shall be treated as if the explo- ~

sive were in a single building or magazine located on the site of any building or magazine of the group, and shall comply with the minimum distance specified from
other magazines or inhabited buildings.

d. Barricades shall effectively screen the building containing explosives from other buildings, public ways or magazines. Where mounds or revetted walls of earth
are used for barricades, they shall not be less than 3 feet in thickness. A straight line from the top of any side wall of the building containing explosive materials to
the eave line of any other building, magazine or a point 12 feet above the centerline of a public way shall pass through the barricades.

e. Magazine is a building or structure, other than an operating building, approved for storage ofexplosive materials. Portable or mobile magazines not exceeding 120 §1.',:

square feet (11 m2) in area need not comply with the requirements of this code, however, all magazines shall comply with the International Fire Code. I1J

f. The distance listed is permitted be reduced by 50 percent where approved natural or artificial barriers are provided in accordance with the requirements in Note d.
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SPECIAL DETAILED REQUIREMENTS BASED iON USE AND OCCUPANCY

TABLE 415.3.2
REQUIRED DETACHED STORAGE

DETACHED STORAGE IS REQUIRED WHEN THE QUANTITY OF MATlElRlAllEXCEEDS THAT USTED HERE~N1

Material Class Solids and liquids (tons)a,b Gases (cubic feet)a,b

Division 1.1 Maximum Allowable Quantity
Division 1.2 Maximum Allowable Quantity
Division 1.3 Maximum Allowable Quantity

Explosives Division 1.4 Maximum Allowable Quantity Not Applicable
Division lAC 1
Division 1.5 Maximum Allowable Quantity
Division 1.6 Maximum Allowable Quantity

Oxidizers Class 4 Maximum Allowable Quantity Maximum Allowable Quantity

Unstable (reactives) detonable Class 3 or 4 Maximum Allowable Quantity Maximum Allowable Quantity

Oxidizer, liquids and solids
Class 3 1,200 Not Applicable
Class 2 2,000 Not Applicable

Detonable Maximum Allowable Quantity Not Applicable

Organic peroxides
Class I Maximum Allowable Quantity Not Applicable
Class II 25 Not Applicable
Class III 50 Not Applicable

Unstable (reactives) nondetonable
Class 3 1 2,000
Class 2 25 10,000

Water reactives
Class 3 1 Not Applicable
Class 2 25 Not Applicable

Pyrphoric gases Not Applicable Not Applicable 2,000

For SI: I ton =906 kg, I cubic foot =0.02832 M3.

a. For materials that are detonable, the distance to other buildings or lot lines shall be as specified in Table 415.3.1 based on trinitrotoluene (TNT) equivalence ofthe e
II material. For materials classified as explosives, see Chapter 33 the International Fire Code. For all other materials, the distance shall be as indicated in Section .

415.3.1.
b. "Maximum Allowable Quantity" means the maximum allowable quantity per control area set forth in Table 307.7(1).
c. Limited to Division 1.4 materials and articles, including articles packaged for shipment, that are not regulated as an explosive under Bureau of Alcohol, Tobacco

and Firearms (BATF) regulations or unpackaged articles used in process operations that do not propagate a detonation or deflagration between articles, providing
the net explosive weight of individual articles does not exceed 1 pound.
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415.7.1.3 Conveyors. Conveyors, chutes, piping and
similar equipment passing through the enclosures of
rooms or spaces shall be constructed dirt tight and vapor
tight, and be ofapproved noncombustible materials com
plying with Chapter 30.

415.7.1.4 Explosion control. Explosion control shall be
provided as specified in the International Fire Code, or
spaces shall be equipped with the equivalent mechanical
ventilation complying with the International Mechani
cal Code.

415.7.1.5 Grain elevators. Grain elevators, malt houses
and buildings for similar occupancies shall not be located
within 30 feet (9144 mm) of interior lot lines or struc
tures on the same lot, except where erected along a rail
road right-of-way.

415.7.1.6 Coal pockets. Coal pockets located less than
30 feet (9144 mm) from interior lot lines or from struc
tures on the same lot shall be constructed of not less than
Type IB construction. Where more than 30 feet (9144
mm) from interior lot lines, or where erected along a rail
road right-of-way, the minimum type of construction of
such structures not more than 65 feet (19 812 mm) in
height shall be Type IV.

415.'.2 JFHarnmabie and combustibRe liquids. The storage,
handling, processing and transporting of flammable and
combustible liquids shall be in accordance with the Interna
tional Mechanical Code and the International Fire Code.

~15.' .2.1 Mixed occupancies. Where the storage tank
area is located in a building of two or more occupancies,
and the quantity of liquid exceeds the maximum allow
able quantity for one control area, the use shall be com
pletely separated from adjacent fire areas in accordance
with the requirements of Section 302.3.2.

4Jl5.'.2.1.1 HeigJrnt exception. Where storage tanks
are located within only a single-story building, the
height limitation of Section 503 shall not apply for
Group H.

~1§.7.2.2 Tank \protection. Storage tanks shall be
noncombustible and protected from physical damage. A
fire barrier wall or horizontal assemblies or both around
the storage tank(s) shall be permitted as the method of
protection from physical damage.

4>15.7.2.3 Tanks. Storage tanks shall be approved tanks
conforming to the requirements of the International Fire
Code.
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~1S.I.2.4 §lilljp)jpllieSSnOUll. Group H shall be equipped
throughout with an approved automatic sprinkler sys
tem, installed in accordance with Section 903.

~15.1.2.5 lLeakage \COlI1ltalllIDmelIDt. A liquid-tight contain
ment area compatible with the stored liquid shall be pro
vided. The method of spill control, drainage control and
secondary containment shall be in accordance with the
International Fire Code.

IE~\Cejp)tllolID~ Rooms where only double-wall storage
tanks conforming to Section 415.7.2.3 are used to
store Class I, II and IlIA flammable and combustible
liquids shall not be required to have a leakage contain
ment area.

415.1.2.6 lLealkage allalim. An approved automatic alarm
shall be provided to indicate a leak in a storage tank and
room. The alarm shall sound an audible signal, 15 dBa
above the ambient sound level, at every point of el)try
into the room in which the leaking storage tank is located.
An approved sign shall be posted on every entry door to
the tank storage room indicating the potential hazard of
the interior room environment, or the sign shall state:
WARNING, WHEN ALARM SOUNDS, THE ENVI
RONMENT WITHIN THE ROOM MAY BE HAZ
ARDOUS. The leakage alarm shall also be supervised in
accordance with Chapter 9 to transmit a trouble signal.

4l1S.I.2./1I'alIDlk velID1t. Storage tank vents for Class I, n or
nIA liquids shall terminate to the outdoor air in accor
dance with the International Fire Code.

41S.I.2.3 ROl[J)m velIDtlllla1tllolID. Storage tank areas storing
Class I, II or lIlA liquids shall be provided with mechani
cal ventilation. The mechanical ventilation system shall
be in accordance with the International Mechanical
Code and the International Fire Code.

~1S.I.2.9J IE~jplllOSllOlID velIDtlllIDg. Where Class I liquids are
being stored, explosion venting shall be provided in ac
cordance with the International Fire Code.

~1S. / .2.M)) 1I'alIDlk ojpleIrnllJrllgs otllneli tllnaIill veIill1ts. Tank open
ings other than vents from tanks inside buildings shall be
designed to ensure that liquids or vapor concentrations
are not released inside the building.

415.1.3 lLllqlllleflleml jpletliolle'lillm gas-lrllftstlillblllltnOIrll ft'adir<tnes.
The design and construction of propane, butane, propylene,
butylene and other liquefied petroleum gas-distribution fa
cilities shall conform to the applicable provisions of Sec
tions 415.7.3.1 through 415.7.3.5.2. The storage and
handling of liquefied petroleum gas systems shall conform
to the International Fire Code. The design and installation
of piping, equipment and systems that utilize liquefied pe
troleum gas shall be in accordance with the International
Fuel Gas Code. Liquefied petroleum gas-distribution facili
ties shall be ventilated in accordance with the International
Mechanical Code and Section 415.7.3.1.

41S./.3J. Anli movemeIillt. Liquefied petroleum gas
distribution facilities shall be provided with air inlets and
outlets arranged so that air movement across the floor of
the facility will be uniform. The total area of both inlet
and outlet openings shall be at least 1 square inch (645

mm2) for each 1 square foot (0.093 m2) of floor area. The
bottom of such openings shall not be more than 6 inches
(152 mm) above the floor.

~Jl5.1.3.2 C~mstli1UldROIill. Liquefied petroleum gas-dis
tribution facilities shall be constructed in accordance
with Section 415.7.3.3 for separate buildings, Section
415.7.3.4 for attached buildings or Section 415.7.3.5 for
rooms within buildings.

415.1.3.3 §ejpaliate !bHlllnRdnJnlgs. Where located in sepa
rate buildings, liquefied petroleum gas-distribution facil
ities shall be occupied exclusively for that purpose or for
other purposes having similar hazards. Such buildings
shall be limited to one story in height and shall conform
to Sections 415.7.3.3.1 through 415.7.3.3.3.

415./.3.3.1 JFllOOliS. The floor shall not be located be
low ground level and any spaces beneath the floor
shall be solidly filled or shall be unenclosed.

~15.1.3.3.2 Ma1t£linalls. Walls, floors, ceilings,
columns and roofs shall be constructed of
noncombustible materials.

~15.7.3.3.3 IE~JPlllosn(j)1!1l veJrntiil!llg. Explosion venting
shall be provided in accordance with the International
Fire Code.

415.7.3.~ Attadllelrll lOuiiMhllgS. Where liquefied petro
leum gas-distribution facilities are located in an attached
structure, the attached perimeter shall not exceed 50 per
cent of the perimeter of the space enclosed and the facil
ity shall comply with Sections 415.7.3.3 and415.7 .3.4.1.
Where the attached perimeter exceeds 50 percent, such
facilities shall comply with Section 415.7.3.5.

41S./.3.4.1 JFI1li£ sepalia1tnoIill assem1b>llI1es. Separation
ofthe attached structures shall be provided by fire bar
rier walls and horizontal assemblies, or both, having a
fire-resistance rating of not less than 1 hour and shall
not have openings. Fire barrier walls and horizontal
assemblies, or both, between attached structures oc
cupied only for the storage of LP-gas are permitted to
have fire doors that comply with Section 715. Such
fire barrier walls and horizontal assemblies, or both,
shall be designed to withstand a static pressure of at
least 100 pounds per square foot (psf) (4788 Pa), ex
cept where the building to which the structure is at
tached is occupied by operations or processes having
a similar hazard.

41S.I.3.5 Rooms wntllnil\ll1b>1lllllftdllIillgS. Where liquefied pe
troleum gas-distribution facilities are located in rooms
within buildings, such rooms shall be located in the first
story above grade plane and shall have at least one exte- 0
rior wall with sufficient exposed area to provide explo
sion venting as required in the International Fire Code.
The building in which the room is located shall not have a
basement or unventilated crawl space and the room shall
comply with Sections 415.7.3.5.1 and 415.7.3.5.2.

~15./.3.S.1 Matelillalls. Walls, floors, ceilings and
roofs of such rooms shall be constructed of approved
noncombustible materials.
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SPECIAL DETAILED REQUIREMENTS BASED ON USE AND OCCUPANCY

415.7.3.5.2 Common construction. Walls and
floor/ceiling assemblies common to the room and to
the building within which the room is located shall
have a fire barrier wall and horizontal assembly or
both of not less than a I-hour fire-resistance rating
and without openings. Common walls for rooms oc
cupied only for storage of LP-gas are permitted to
have opening protectives complying with Section
715. Such walls and ceiling shall be designed to with
stand a static pressure of at least 100 psf (4788 Pa).

Exception: Where the building, within which the
room is located, is occupied by operations or pro
cesses having a similar hazard.

415.7.4 Dry cleaning plants. The construction and installa
tion ofdry cleaning plants shall be in accordance with the re
quirements of this code, the International Mechanical
Code, the International Plumbing Code and NFPA 32. Dry
cleaning solvents and systems shall be classified in accor
dance with the International Fire Code.

415.8 Groups H-3 and H-4. Groups H-3 and H-4 shall be con
structed in accordance with the applicable provisions of this
code and the International Fire Code.

4J1.5.8.1 Gas rooms. When gas rooms are provided, such
rooms shall be separated from other areas by not less than a
I-hour fire barrier.

415.8.2 Floors in storage rooms. Floors in storage areas for
corrosive liquids and highly toxic or toxic materials shall be
of liquid-tight, noncombustible construction.

415.8.3 Separation-highly toxic solids and liquids.
Highly toxic solids and liquids not stored in approved haz
ardous materials storage cabinets shall be isolated from
other hazardous materials storage by construction having a
I-hour fire-resistance rating.

415.9 Group H-5.

415.9.1 General. In addition to the requirements set forth
elsewhere in this code, Group H-5 shall comply with the
provisions ofSection 415.9 and the International Fire Code.

415.9.2 Fabrication areas.

415.9.2.1 Hazardous materials in fabrication areas.

415.9.2.1.1 Aggregate quantities. The aggregate
quantities of hazardous materials stored and used in a
single fabrication area shall not exceed the quantities
set forth in Table 415.9.2.1.1.

Exception: The quantity limitations for any haz
ard category in Table 415.9.2.1.1 shall not apply
where the fabrication area contains quantities of
hazardous materials not exceeding the maximum
allowable quantities per control area established
by Tables 307.7(1) and 307.7(2).

415.9.2.1.2 Hazardous production materials. The
maximum quantities of hazardous production materi
als stored in a single fabrication area shall not exceed
the maximum allowable quantities per control area
established by Tables 307.7(1) and 307.7(2).
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415.9.2.2 Separation. Fabrication areas, whose sizes are ..
limited by the quantity of hazardous materials allowed _
by Table 415.9.2.1.1, shall be separated from each other,
from exit access corridors, and from other parts of the
building by not less than I-hour fire barriers.

Exceptions:

1. Doors within such fire barrier walls, including
doors to corridors, shall be only self-closing fire
assemblies having a fire-protection rating ofnot
less than 3/4 hour.

2. Windows between fabrication areas and exit ac
cess corridors are permitted to be fixed glazing
listed and labeled for a fire protection rating of
at least 3/4 hour in accordance with Section 715.

415.9.2.3 Location of occupied levels. Occupied levels
of fabrication areas shall be located at or above the first I
story above grade plane.

415.9.2.4 Floors. Except for surfacing, floors within fab
rication areas shall be of noncombustible construction.

Openings through floors of fabrication areas are per
mitted to be unprotected where the interconnected levels
are used solely for mechanical equipment directly related
to such fabrication areas (see also Section 415.9.2.5).

Floors forming a part of an occupancy separation shall
be liquid tight.

411.5.9.2.5 Shafts and openings through floors. Elevator ..
shafts, vent shafts and other openings through floors 
shall be enclosed when required by Section 707. Me- I
chanical, duct and piping penetrations within a fabrica-
tion area shall not extend through more than two floors.
The annular space around penetrations for cables, cable
trays, tubing, piping, conduit or ducts shall be sealed at
the floor level to restrict the movement of air. The fabri-
cation area, including the areas through which the
ductwork and piping extend, shall be considered a single
conditioned environment.

415.9.2.6 Ventillation. Mechanical exhaust ventilation
shall be provided throughout the fabrication area at the
rate of not less than 1 cubic foot per minute per square
foot (0.044 L/S/m2) of floor area. The exhaust air duct
system of one fabrication area shall not connect to an
other duct system outside that fabrication area within the
building.

A ventilation system shall be provided to capture and
exhaust fumes and vapors at workstations.

Two or more operations at a workstation shall not be
connected to the same exhaust system where either one
or the combination of the substances removed could con
stitute a fire, explosion or hazardous chemical reaction
within the exhaust duct system.

Exhaust ducts penetrating occupancy separations
shall be contained in a shaft of equivalent fire-resistance ..
construction. Exhaust ducts shall not penetrate fire walls. _

Fire dampers shall not be installed in exhaust ducts.

2003 INTERNATIONAL BUILDING CODE®



•

lABllE 4115.9.2.1.1
OHUJA~l~nt' UM~lS fOR H1AlAIRlIDJOUJJS MA"IT"IER~AlS ~IN A SINGllE fABR~CA1~lOJNAREA ~N GROUP HI-58

SOUIDS UQlUlilOS GAS
IHIAZARID CA1rEGORY (pounds per square ilee~) (~allol1ls peU' SQlUi3l1re feet) (ileet3 @ N1rP/sQuare feet)

PHYSICAJL-HAZARD MATJEIlUAJLS

Combustible dust Note b Not Applicable Not Applicable

Combustible fiber Loose Note b
Not Applicable Not Applicable

Baled Note b

Combustible liquid II 0.01
IlIA

Not Applicable
0.02

Not ApplicableIIIB Not Limited
Combination Class I, II and IlIA 0.04

Cryogenic gas Flammable
Not Applicable Not Applicable

Notec
Oxidizin~ 1.25

Explosives Note b Note b Note b

Flammable gas Gaseous
Not Applicable Not Applicable

Note b
Liquefied Notec

Flammable liquid IA 0.0025
IB 0.025
IC Not Applicable 0.025 Not Applicable

Combination Class lA, IB and IC 0.025
Combination Class I, II and IliA 0.04

Flammable solid 0.001 Not Applicable Not Applicable

Organic peroxide
Unclassified detonable Note b
Class I Note b
Class II 0.025 Not Applicable Not Applicable
Class III 0.1
Class IV Not Limited
Class V Not limited

Oxidizing gas Gaseous 1.25
Liquefied

Not Applicable Not Applicable
1.25

Combination of gaseous
and liquefied 1.25

Oxidizer Class 4 Note b Note b
Class 3 0.003 0.003
Class 2 0.003 0.003 Not Applicable
Class 1 0.003 0.003

Combination Class 1,2,3 0.003 0.003

Pyrophoric material Note b 0.00125 Notes c and d

Unstable reactive Class 4 Note b Note b Note b
Class 3 0.025 0.0025 Note b
Class 2 0.1 0.01 Note b
Class 1 Not Limited Not Limited Not Limited

Water reactive Class 3 Note b 0.00125
Class 2 0.25 0.025 Not Applicable
Class 1 Not Limited Not Limited

HEALTH-HAZARD MATERlIAJLS

Corrosives Not Limited Not Limited Not Limited

Hi~hly toxic Not Limited Not Limited Note c

Toxics Not Limited Not Limited Notec

For SI: 1 pound per square foot = 4.882 kg/m2
, 1 gallon per square foot = 0.025 L1m2

, 1 cubic foot @ NTP/square foot = 0.305 M3 @ NTP/m2,

1 cubic foot =0.02832 M3•

a. Hazardous materials within piping shall not be included in the calculated quantities.
b. Quantity of hazardous materials in a single fabrication shall not exceed the maximum allowable quantities per control area in Tables 307.7(1) and 307.7(2).
c. The aggregate quantity of flammable, pyrophoric, toxic and highly toxic gases shall not exceed 9,000 cubic feet at NTP.
d. The aggregate quantity of pyrophoric gases in the building shall not exceed the amounts set forth in Table 415.3.2.
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415.9.2.7 Transporting hazardous production matem

rials to fabrication areas. Hazardous production mate
rials shall be transported to fabrication areas through
enclosed piping or tubing systems that comply with Sec
tion 415.9.6.1, through service corridors complying with
Section 415.9.4, or in exit access corridors as permitted
in the exception to Section 415.9.3. The handling or
transporting of hazardous production materials within
service corridors shall comply with the International
Fire Code.

415.9.2.8 Electrical.

415.9.2.8.1 General. Electrical equipment and de
vices within the fabrication area shall comply with the
ICC Electrical Code. The requirements for hazardous
locations need not be applied where the average air
change is at least four times that set forth in Section
415.9.2.6 and where the number of air changes at any
location is not less than three times that required by
Section 415.9.2.6. The use of recirculated air shall be
permitted.

415.9.2.8.2 Workstations. Workstations shall not be
energized without adequate exhaust ventilation. See
Section 415.9.2.6 for workstation exhaust ventilation
requirements.

415.9.3 Exit access corridors. Exit access corridors shall
comply with Chapter 10 and shall be separated from fabri
cation areas as specified in Section 415.9.2.2. Exit access
corridors shall not contain HPM and shall not be used for
transporting such materials, except through closed piping
systems as provided in Section 415.9.6.3.

Exception: Where existing fabrication areas are altered
or modified, RPM is allowed to be transported in existing
exit access corridors, subject to the following conditions:

1. Corridors. Exit access corridors adjacent to the
fabrication area where the alteration work is to be
done shall comply with Section 1016 for a length
determined as follows:

1.1. The length of the common wall of the cor
ridor and the fabrication area; and

1.2. For the distance along the exit access corri
dor to the point of entry of RPM into the
exit access corridor serving that fabrication
area.

2. Emergency alarm system. There shall be an emer
gency telephone system, a local manual alarm sta
tion or other approved alarm-initiating device
within exit access corridors at not more than
150-foot (45 720 mm) intervals and at each exit
and exit access doorway. The signal shall be re
layed to an approved central, proprietary or remote
station service or the emergency control station
and shall also initiate a local audible alarm.

3. Pass-throughs. Self-closing doors having a
fire-protection rating of not less than 1 hour shall
separate pass-throughs from existing exit access
corridors. Pass-throughs shall be constructed as re
quired for the exit access corridors, and protected

by an approved automatic fire-extinguishing sys
tem.

415.9.4 SeJrvice corridors.

415.9.4.1 Occupancy. Service corridors shall be classi
fied as Group H-5.

415.9.4.2 Use conditions. Service corridors shall be sep
arated from exit access corridors as required by Section
415.9.2.2. Service corridors shall not be used as a re
quired exit access corridor.

415.9.4.3 Mechanical ventilation. Service corridors
shall be mechanically ventilated as required by Section
415.9.2.6 or at not less than six air changes per hour,
whichever is greater.

415.9.4.4 Means of egress. The maximum distance of
travel from any point in a service corridor to an exit, exit I
access corridor or door into a fabrication area shall not
exceed 75 feet (22860 mm). Dead ends shall not exceed
4 feet (1219 mm) in length. There shall be not less than
two exits, and not more than one-half of the required I
means of egress shall require travel into a fabrication
area. Doors from service corridors shall swing in the di
rection of egress travel and shall be self-closing.

415.9.4.5 Minimum width. The minimum clear width
of a service corridor shall be 5 feet (1524 mm), or 33
inches (838 mm) wider than the widest cart or truck used
in the corridor, whichever is greater.

415.9.4.6 Emergency alarm system. Emergency alarm
systems shall be provided in accordance with this section
and Sections 414.7.1 and 414.7.2. The maximum allow
able quantity per control area provisions shall not apply
to emergency alarm systems required for HPM.

415.9.4.6.1 SeJrvice corridors. An emergency alarm
system shall be provided in service corridors, with at
least one alarm device in each service corridor.

415.9.4.6.2 Exit access corridors and exit enclo
sures. Emergency alarms for exit access corridors and
exit enclosures shall comply with Section 414.7.2.

415.9.4.6.3 Liquid storage rooms, HPM rooms and
gas rooms. Emergency alarms for liquid storage
rooms, RPM rooms and gas rooms shall comply with
Section 414.7.1.

415.9.4.6.4 Alarm-initiating devices. An approved
emergency telephone system, local alarm manual pull
stations, or other approved alarm-initiating devices
are allowed to be used as emergency alarm-initiating
devices.

415.9.4.6.5 Alarm signals. Activation of the emer
gency alarm system shall sound a local alarm and
transmit a signal to the emergency control station.

415.9.5 Storage of hazardous production materials.

415.9.5.1 General. Storage of HPM in fabrication areas _
shall be within approved or listed storage cabinets or gas •
cabinets, or within a workstation. The storage of hazard-
ous production materials in quantities greater than those
listed in Tables 307.7(1) or 307.7(2) shall be in liquid
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storage rooms, HPM rooms or gas rooms as appropriate
for the materials stored. The storage of other hazardous
materials shall be in accordance with other applicable
provisions ofthis code and the International Fire Code.

415.9.5.2 COJl1lstIrlllldnorrll.

415.9.5.2.1 lHIPM Irooms alluIl g21S Irooms. HPM
rooms and gas rooms shall be separated from other ar
eas by not less than a 2-hour fire barrier where the area
is 300 square feet (27.9 m2

) or more and not less than a
I-hour fire barrier where the area is less than 300
square feet (27.9 m2).

415.9.5.2.2 ILfiqllllid stoIrage Irooms. Liquid storage
rooms shall be constructed in accordance with the fol
lowing requirements:

1. Rooms in excess of 500 square feet (46.5 m2)

shall have at least one exterior door approved
for fire department access.

2. Rooms shall be separated from other areas by
fire barriers having a fire-resistance rating of
not less than I-hour for rooms up to 150 square
feet (13.9 m2) in area and not less than 2 hours
where the room is more than 150 square feet
(13.9 m2) in area.

3. Shelving, racks and wainscoting in such areas
shall be of noncombustible construction or
wood of not less than linch (25 mm) nominal
thickness.

4. Rooms used for the storage of Class I flamma-
ble liquids shall not be located in a basement.

415.9.5.2.3 IFllooJrs. Except for surfacing, floors of
HPM rooms and liquid storage rooms shall be of
noncombustible liquid-tight construction. Raised
grating over floors shall be ofnoncombustible materi
als.

415.9.5.3 ILocatnl!l>IDl. Where HPM rooms, liquid storage
rooms and gas rooms are provided, they shall have at
least one exterior wall and such wall shall be not less than
30 feet (9144 mm) from property lines, including prop
erty lines adjacent to public ways.

415.9.5.4 JExpllosnmll cmntIroll. Explosion control shall be
provided where required by Section 414.5.1.

415.9.5.5 Exuts. Where two exits are required from RPM
rooms, liquid storage rooms and gas rooms, one shall be
directly to the outside of the building.

415.9.5.6 DOl!l>Irs. Doors in a fire barrier wall, including
doors to corridors, shall be self-closing fire assemblies
having a fire-protection rating of not less than 3/4 hour.

415.9.5.' Ve1l1ltullatuoJl1l. Mechanical exhaust ventilation
shall be provided in liquid storage rooms, HPM rooms
and gas rooms at the rate of not less than 1 cubic foot per
minute per square foot (0.044 L/S/m2) offloor area or six
air changes per hour, whichever is greater, for categories
of material.

Exhaust ventilation for gas rooms shall be designed to
operate at a negative pressure in relation to the surround-
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ing areas and direct the exhaust ventilation to an exhaust
system.

4115.9.5.8 )Emergency allarm system. An approved
emergency alarm system shall be provided for HPM
rooms, liquid storage rooms and gas rooms.

Emergency alarm-initiating devices shall be installed
outside of each interior exit door of such rooms.

Activation of an emergency alarm-initiating device shall
sound a local alarm and transmit a signal to the emer
gency control station.

An approved emergency telephone system, local alarm
manual pull stations or other approved alarm-initiating
devices are allowed to be used as emergency alarm-initi
ating devices.

415.9.6 IPipnJl1lg all1ld tllllbill1lg.

415.9.6.1 GelffieIrall. Hazardous production materials pip
ing and tubing shall comply with this section and ANSI
B31.3.

415.<9J.6.2 §IlllJPlJPllly jpluJPDrrng arrnd tllllbuJl1lg.

415.9.6.2.1 IHIPM Il1l2lVUll1lg a lhleaitfin~llnazaIrd Irankill1lg ;
oj[ 3 or 4. Systems supplying HPM liquids or gases
having a health-hazard ranking of 3 or 4 shall be
welded throughout, except for connections, to the sys
tems that are within a ventilated enclosure if the mate
rial is a gas, or an approved method of drainage or
containment is provided for the connections if the ma
terial is a liquid.

415.9.6.2.2 ILocatuorrll nll1l seIrvnce cl!l>IrIrndors. Hazard
ous production materials supply piping or tubing in
service corridors shall be exposed to view.

4115.9.6.2.3 JExcess Jflll!l>W controll. Where HPM gases
or liquids are carried in pressurized piping above 15
pounds per square inch gauge (psig) (103.4 kPa), ex
cess flow control shall be provided. Where the piping
originates from within a liquid storage room, RPM
room or gas room, the excess flow control shall be lo
cated within the liquid storage room, HPM room or
gas room. Where the piping originates from a bulk
source, the excess flow control shall be located as
close to the bulk source as practical.

415.9.6.3 ITostallnatnmlls nn exnt access cOJrl!"irllors 2lll1l'1Il

albl!l>ve l!l>tllner l!l>ccllllpan.des. The installation of hazardous
production material piping and tubing within the space
defined by the walls of exit access corridors and the floor
or roof above or in concealed spaces above other occu
pancies shall be in accordance with Section 415.9.6.2
and the following conditions:

1. Automatic sprinklers shall be installed within the
space unless the space is less than 6 inches (152
mm) in the least dimension.

2. Ventilation not less than six air changes per hour
shall be provided. The space shall not be used to
convey air from any other area.

3. Where the piping or tubing is used to transport
HPM liquids, a receptor shall be installed below
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such piping or tubing. The receptor shall be de
signed to collect any discharge or leakage and
drain it to an approved location. The I-hour enclo
sure shall not be used as part of the receptor.

4. HPM supply piping and tubing and HPM nonme
tallic waste lines shall be separated from the exit
access corridor and from occupancies other than
Group H-5 by construction as required for walls or
partitions that have a fire protection rating of not
less than 1 hour. Where gypsum wallboard is used,
joints on the piping side of the enclosure are not re
quired to be taped, provided the joints occur over
framing members. Access openings into the enclo
sure shall be protected by approved fire-resis
tance-rated assemblies.

5. Readily accessible manual or automatic remotely
activated fail-safe emergency shutoff valves shall
be installed on piping and tubing other than waste
lines at the following locations:

5.1. At branch connections into the fabrication
area.

5.2. At entries into exit access corridors.

Exception: Transverse crossings of the corridors by
supply piping that is enclosed within a ferrous pipe or
tube for the width of corridor need not comply with
Items I through 5.

415.9.6.4 Identification. Piping, tubing and HPM waste lines
shall be identified in accordance with ANSI A13.1 to indicate
the material being transported.

415.9.7 Continuous gas-detection systems. A continuous
gas-detection system shall be provided for HPM gases when
the physiological warning properties of the gas are at a
higher level than the accepted permissible exposure limit
(PEL) for the gas and for flammable gases in accordance
with this section.

415.9.7.1 Where required. A continuous gas-detection
system shall be provided in the areas identified in Sec
tions 415.9.7.1.1 through 415.9.7.1.4.

415.9.7.1.1 Fabrication areas. A continuous gas-de
tection system shall be provided in fabrication areas
when gas is used in the fabrication area.

415.9.7.1.2 RPM rooms. A continuous gas-detection
system shall be provided in HPM rooms when gas is
used in the room.

415.9.7.1.3 Gas cabinets, exhausted ellilcRosures
and gas rooms. A continuous gas-detection system
shall be provided in gas cabinets and exhausted enclo
sures. A continuous gas-detection system shall be
provided in gas rooms when gases are not located in
gas cabinets or exhausted enclosures.

415.9.7.1.4 Exit access corridors. When gases are
transported in piping placed within the space defined
by the walls of an exit access corridor, and the floor or
roof above the exit access corridor, a continuous

70

gas-detection system shall be provided where piping _
is located and in the exit access corridor. •

:!EKception: A continuous gas-detection system is
not required for occasional transverse crossings of
the corridors by supply piping that is enclosed in a
ferrous pipe or tube for the width of the corridor.

415.9.7.2 Gas-detectnon system operation. The contin
uous gas-detection system shall be capable ofmonitoring
the room, area or equipment in which the gas is located at
or below the PEL or ceiling limit of the gas for which de
tection is provided. For flammable gases, the monitoring
detection threshold level shall be vapor concentrations in
excess of 20 percent of the lower explosive limit (LEL).
Monitoring for highly toxic and toxic gases shall also
comply with the requirements for such material in the In
ternational Fire Code.

~Jl5.l9l.7.2.Jl AHalI"ms. The gas detection system shall
initiate a local alarm and transmit a signal to the emer
gency control station when a short-term hazard condi
tion is detected. The alarm shall be both visual and
audible and shall provide warning both inside and out
side the area where the gas is detected. The audible
alarm shall be distinct from all other alarms.

4Jl5.l9l.'.2.2 Shutoff of gas supply. The gas detection
system shall automatically close the shutoff valve at It
the source on gas supply piping and tubing related to
the system being monitored for which gas is detected
when a short-term hazard condition is detected. Auto-
matic closure of shutoff valves shall comply with the
following:

1. Where the gas-detection sampling point initiat
ing the gas detection system alarm is within a
gas cabinet or exhausted enclosure, the shutoff
valve in the gas cabinet or exhausted enclosure
for the specific gas detected shall automatically
close.

2. Where the gas-detection sampling point initiat
ing the gas detection system alarm is within a
room and compressed gas containers are not in
gas cabinets or an exhausted enclosure, the
shutoff valves on all gas lines for the specific
gas detected shall automatically close.

3. Where the gas-detection sampling point initiat
ing the gas detection system alarm is within a
piping distribution manifold enclosure, the
shutoff valve supplying the manifold for the
compressed gas container of the specific gas de
tected shall automatically close.

lEKceptnon.: Where the gas-detection sampling
point initiating the gas detection system alarm is at
the use location or within a gas valve enclosure of a
branch line downstream of a piping distribution _
manifold, the shutoff valve for the branch line 10- •
cated in the piping distribution manifold enclosure
shall automatically close.
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4Jl~t9.8 MalI1l1lllall mIre all~1lIrm system. An approved manual
fire alarm system shall be provided throughout buildings
containing Group H-5. Activation of the alarm system shall
initiate a local alarm and transmit a signal to the emergency
control station. The fire alarm system shall be designed and
installed in accordance with Section 907.

415.9.9 IEmeIrgeJrD.tCy tC(()JrD.tIroll statn(()JrD.. An emergency control
station shall be provided on the premises at an approved lo
cation, outside of the fabrication area and shall be continu
ously staffed by trained personnel. The emergency control
station shall receive signals from emergency equipment and
alarm and detection systems. Such emergency equipment
and alarm and detection systems shall include, but not nec
essarily be limited to, the following where such equipment
or systems are required to be provided either in Section
415.9 or elsewhere in this code:

1. Automatic fire sprinkler system alarm and monitoring
systems.

2. Manual fire alarm systems.

3. Emergency alarm systems.

4. Continuous gas-detection systems.

5. Smoke detection systems.

6. Emergency power system.

415.9.10 IEmeIrgeJrD.tCy jploweIr system. An emergency power
system shall be provided in Group H-5 occupancies where
required in Section 415.9.10.1. The emergency power sys
tem shall be designed to supply power automatically to re
quired electrical systems when the normal electrical supply
system is interrupted.

415.9.10.1 WlhleIre Ire((jl1lllnIre~llo Emergency power shall be
provided for electrically operated equipment and con
nected control circuits for the following systems:

1. HPM exhaust ventilation systems.

2. HPM gas cabinet ventilation systems.

3. HPM exhausted enclosure ventilation systems.

4. HPM gas room ventilation systems.
5. HPM gas detection systems.

6. Emergency alarm systems.

7. Manual fire alarm systems.

8. Automatic sprinkler system monitoring and alarm
systems.

9. Electrically operated systems required elsewhere
in this code applicable to the use, storage or han
dling of HPM.

415.9.10.2 Exlhlallllst veJrD.tiillati(()JrD. systems. Exhaust venti
lation systems are allowed to be designed to operate at
not less than one-half the normal fan speed on the emer
gency power system where it is demonstrated that the
level of exhaust will maintain a safe atmosphere.

415.9.11 lFnIre sjplIrnJrD.IklleIr system jplIrotednoJrD. nll1l exllnallllst
duds fOIr lliIPM.

415.9.11.1 Gell1leIrall. Automatic fire sprinkler system
protection shall be provided in exhaust ducts conveying
vapors, fumes, mists or dusts generated from HPM in ac-

cordance with this section and the International
Mechanical Code.

415.9.11.2 Metallllk 2lIl1Hrllll1loltlltComllnllstnlblle9 JrnoJl1lmetaBRk
exllnm.Jlst dllllds. Automatic fire sprinkler system protec
tion shall be provided in metallic and noncombustible,
nonmetallic exhaust ducts where all of the following
conditions apply:

1. Where the largest cross-sectional diameter is equal
to or greater than 10 inches (254 mm).

2. The ducts are within the building.

3. The ducts are conveying flammable vapors or
fumes.

4Jl5.9.11.3 Cm1llllbllllstiibHe lI1lolt1lmetallllk exJhJ.alUlst ducts.
Automatic fire sprinkler system protection shall be pro
vided in combustible nonmetallic exhaust ducts where
the largest cross-sectional diameter of the duct is equal to
or greater than 10 inches (254 mm).

IExtCeptnmns:

1. Ducts listed or approved for applications with
out automatic fire sprinkler system protection.

2. Ducts not more than 12 feet (3658 mm) in
length installed below ceiling level.

415.9.11.4 Alllltomatnc sjpIrlllI1lIkller Rocatnmns. Sprinkler
systems shall be installed at l2-foot (3658 mm) intervals
in horizontal ducts and at changes in direction. In vertical
ducts, sprinklers shall be installed at the top and at alter
nate floor levels.

[f] SECT~ON 4~ 6
APPUCAu~O~ OF flAMMABLE f~N~SHIES

4Jllfil.1 Gelt1leIrall. The provisions ofthis section shall apply to the
construction, installation and use ofbuildings and structures, or
parts thereof, for the spraying of flammable paints, varnishes
and lacquers or other flammable materials or mixtures or com
pounds used for painting, varnishing, staining or similar pur
poses. Such construction and equipment shall comply with the 0
International Fire Code.

4J.Jllfil.2 SJPlIray rooms. Spray rooms shall be enclosed with fire
barrier walls and horizontal assemblies or both with not less
than a I-hour fire-resistance rating. Floors shall be water
proofed and drained in an approved manner.

416.2.Jl SUllrlfatCes. The interior surfaces of spray rooms shall
be smooth and shall be so constructed to permit the free pas
sage ofexhaust air from all parts of the interior and to facili
tate washing and cleaning, and shall be so designed to
confine residues within the room. Aluminum shall not be
used.

416.3 §jplIrayHll1lg spaces. Spraying spaces shall be ventilated
with an exhaust system to prevent the accumulation of flamma
ble mist or vapors in accordance with the International Me
chanical Code. Where such spaces are not separately enclosed,
noncombustible spray curtains shall be provided to restrict the
spread of flammable vapors.

416.3.Jl §url'aces. The interior surfaces of spraying spaces
shall be smooth and continuous without edges, and shall be
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so constructed to permit the free passage ofexhaust air from
all parts of the interior and to facilitate washing and clean
ing, and shall be so designed to confine residues within the
spraying space. Aluminum shall not be used.

416.4 Fire protection. An automatic fire-extinguishing sys
tem shall be provided in all spray, dip and immersing spaces
and storage rooms, and shall be installed in accordance with
Chapter 9.

[F] SECTION 417
DRYING ROOMS

417.1 General. A drying room or dry kiln installed within a
building shall be constructed entirely of approved
noncombustible materials or assemblies of such materials reg
ulated by the approved rules or as required in the general and
specific sections of Chapter 4 for special occupancies and
where applicable to the general requirements of Chapter 28.

417.2 Piping clearance. Overhead heating pipes shall have a
clearance of not less than 2 inches (51 mm) from combustible
contents in the dryer.

417.3 InsUllation. Where the operating temperature of the
dryer is 175°F (79°C) or more, metal enclosures shall be insu
lated from adjacent combustible materials by not less than 12
inches (305 mm) of airspace, or the metal walls shall be lined
with 1/4-inch (6.35 mm) insulating mill board or other approved
equivalent insulation.

417.4 Fire ]protection. Drying rooms designed for high-hazard
materials and processes, including special occupancies as pro
vided for in Chapter 4, shall be protected by an approved auto
matic fire-extinguishing system conforming to the provisions
of Chapter 9.

[F] SECTION 418
ORGANIC COATINGS

418.1 Building features. Manufacturing of organic coatings
shall be done only in buildings that do not have pits or base
ments.

418.2 Location. Organic coating manufacturing operations
and operations incidental to or connected therewith shall not be
located in buildings having other occupancies.

418.3 Process mills. Mills operating with close clearances and
that process flammable and heat-sensitive materials, such as
nitrocellulose, shall be located in a detached building or
noncombustible structure.

418.4 Tank storage. Storage areas for flammable and combus
tible liquid tanks inside of structures shall be located at or

I above grade and shall be separated from the processing area by
not less than 2-hour fire-resistance-rated fire barriers.

418.5 Nitrocellulose storage. Nitrocellulose storage shall be
located on a detached pad or in a separate structure or a room

I enclosed with no less than 2-hour fire-resistance-rated fire bar
riers.

418.6 Finished products. Storage rooms for finished products
that are flammable or combustible liquids shall be separated

I from the processing area by fire barriers having a fire-resistance
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rating of at least 2 hours, and openings in the walls shall be pro- _
tected with approved opening protectives. •

2003 INTERNATIONAL BUILDING CODE®



CHAPTER is

GENERAL BU~lD~NG HEIGHTS AND AREAS

••

SEClr~ON 5@~

GENiE~Al

501.1 Scope. The provisions of this chapter control the height
and area of structures hereafter erected and additions to exist
ing structures.

[F] 501.2 J¥Jr'emHses fi(fllell'lltfift'katfi4JlIl1l. Approved numbers or ad
dresses shall be provided for new buildings in such a position as
to be clearly visible and legible from the street or roadway
fronting the property. Letters or numbers shall be a minimum 3
inches (76 mm) in height and stroke of minimum 0.5 inch (12.7
mm) of a contrasting color to the background itself.

SrECT~ONS 502
IDHEf~N~r~ONS

502.]. DefnlI1lJitimls. The following words and terms shall, for the
purposes of this chapter and as used elsewhere in this code,
have the meanings shown herein.

AR.EA, BUJILlIllrNG. The area included within surrounding
exterior walls (or exterior walls and fire walls) exclusive of vent
shafts and courts. Areas of the building not provided with sur
rounding walls shall be included in the building area if such ar
eas are included within the horizontal projection of the roof or
floor above.

BASEMENT. That portion of a building that is partly or com
pletely below grade plane (See "Story above grade plane" in
Section 202). A basement shall be considered as a story above
grade plane where the finished surface of the floor above the
basement is:

1. More than 6 feet (1829 mm) above grade plane;

2. More than 6 feet (1829 mm) above the finished ground
level for more than 50 percent of the total building perim
eter; or

3. More than 12 feet (3658 mm) above the finished ground
level at any point.

GRADE PLANE. A reference plane representing the average
offinished ground level adjoining the building at exterior walls.
Where the finished ground level slopes away from the exterior
walls, the reference plane shall be established by the lowest
points within the area between the building and the lot line or,
where the lot line is more than 6 feet (1829 mm) from the build
ing, between the building and a point 6 feet (1829 mm) from the
building.

JHIlEiGHT, BUILDING. The vertical distance from grade
plane to the average height of the highest roof surface.

HEIGHT, STORY. The vertical distance from top to top of
two successive finished floor surfaces; and, for the topmost
story, from the top of the floor finish to the top of the ceiling
joists or, where there is not a ceiling, to the top of the roof raf
ters.
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TINI!))US1fIUIAL EQUIPMENT PLATFORM. An unoccu
pied, elevated platform in an industrial occupancy used exclu
sively for mechanical systems or industrial process equipment,
including the associated elevated walkways, stairs and ladders
necessary to access the platform (see Section 505.5).

MEZZANINE. An intermediate level or levels between the
floor and ceiling of any story with an aggregate floor area of not
more than one-third of the area of the room or space in which
the level or levels are located (see Section 505).

STORY. That portion of a building included between the upper
surface of a floor and the upper surface of the floor or roof next
above (also see "Basement" and "Mezzanine").

SEcr~ON SlDl3
GE~ERAl HE~GHT AND ARIEA UMJ~TAT~ONS

503.1 Gell1leJr'at The height and area for buildings of different
construction types shall be governed by the intended use of the
building and shall not exceed the limits in Table 503 except as
modified hereafter. Each part of a building included within the
exterior walls or the exterior walls and fire walls where pro
vided shall be permitted to be a separate building.

503.Jl.1 BasemelITlw. Basements need not be included in the
total allowable area provided they do not exceed the area
permitted for a one-story building.

503.Jl.2 Spedall fiIl1ldustlinall 4Jlccunpancnes. Buildings and
structures designed to house low-hazard industrial pro
cesses that require large areas and unusual heights to ac
commodate craneways or special machinery and equipment
including, among others, rolling mills; structural metal fab
rication shops and foundries; or the production and distribu
tion ofelectric, gas or steam power, shall be exempt from the
height and area limitations of Table 503.

503.Jl.3 Buildings ml same lot. Two or more buildings on
the same lot shall be regulated as separate buildings or shall
be considered as portions of one building if the height of
each building and the aggregate area of buildings are within
the limitations ofTable 503 as modified by Sections 504 and
506. The provisions of this code applicable to the aggregate
building shall be applicable to each building.

503.1.4} Type]I COll1ls1l;ll"uctimIl. Buildings of Type Kconstruc
tion permitted to be of unlimited tabular heights and areas
are not subject to the special requirements that allow unlim
ited area buildings in Section 507 or unlimited height in Sec
tions 503.1.2 and 504.3 or increased height and areas for
other types of construction.

5([Jl3.2 P2ll"ty waRlls. Any wall located on a lot line between adja
cent buildings, which is used or adapted for joint service be
tween the two buildings, shall be constructed as a fire wall in
accordance with Section 705, without openings and shall cre
ate separate buildings.

73



GENERAL BUILDING HEIGHTS AND AREAS

TABLE 503
ALLOWABLE HEIGHT AND BUILDING AREAS

Height limitations shown as stories and feet above grade p~ane.

Area limitations as determined by the definition of "Area, building," per floor.

I

TYPE OF CONSTRUCTION

TYPE I TYPE II TYPE'" TYPE IV TYPE V

A B A B A B HT A B

Hgt(feet)

GROUP Hgt(S) UL 160 65 55 65 55 65 50 40

A-I
S UL 5 3 2 3 2 3 2 1
A UL UL 15,500 8,500 14,000 8,500 15,000 11,500 5,500

A-2
S UL 11 3 2 3 2 3 2 I
A UL UL 15,500 9,500 14,000 9,500 15,000 11,500 6,000

A-3
S UL 11 3 2 3 2 3 2 1
A UL UL 15,500 9,500 14,000 9,500 15,000 11,500 6,000

A-4
S UL 11 3 2 3 2 3 2 1
A UL UL 15,500 9,500 14,000 9,500 15,000 11,500 6,000

A-5
S UL UL UL UL UL UL UL UL UL
A UL UL UL UL UL UL UL UL UL

B
S UL II 5 4 5 4 5 3 2
A UL UL 37,500 23,000 28,500 19,000 36,000 18,000 9,000

E
S UL 5 3 2 3 2 3 1 1
A UL UL 26,500 14,500 23,500 14,500 25,500 18,500 9,500

F-l
S UL 11 4 2 3 2 4 2 1
A UL UL 25,000 15,500 19,000 12,000 33,500 14,000 8,500

F-2
S UL 11 5 3 4 3 5 3 2
A UL UL 37,500 23,000 28,500 18,000 50,500 21,000 13,000

H-I
S 1 1 1 1 1 1 1 1 NP
A 21,000 16,500 11,000 7,000 9,500 7,000 10,500 7,500 NP

H-2
S UL 3 2 I 2 1 2 1 1
A 21,000 16,500 11,000 7,000 9,500 7,000 10,500 7,500 3,000

H-3
S UL 6 4 2 4 2 4 2 I
A UL 60,000 26,500 14,000 17,500 13,000 25,500 10,000 5,000

H-4
S UL 7 5 3 5 3 5 3 2
A UL UL 37,500 17,500 28,500 17,500 36,000 18,000 6,500

H-5
S 3 3 3 3 3 3 3 3 2
A UL UL 37,500 23,000 28,500 19,000 36,000 18,000 9,000

1-1
S UL 9 4 3 4 3 4 3 2
A UL 55,000 19,000 10,000 16,500 10,000 18,000 10,500 4,500

1-2
5 UL 4 2 I I NP 1 I NP
A UL UL ]5,000 11,000 12,000 NP 12,000 9,500 NP

1-3
5 UL 4 2 1 2 1 2 2 1
A UL UL 15,000 10,000 10,500 7,500 ]2,000 7,500 5,000

1-4
5 UL 5 3 2 3 2 3 I ]

A UL 60,500 26,500 13,000 23,500 13,000 25,500 18,500 9,000

M
S UL 11 4 4 4 4 4 3 1
A UL UL 21,500 12,500 18,500 12,500 20,500 14,000 9,000

R-l
S UL 11 4 4 4 4 4 3 2
A UL UL 24,000 16,000 24,000 16,000 20,500 12,000 7,000

R_2a S UL 11 4 4 4 4 4 3 2
A UL UL 24,000 16,000 24,000 16,000 20,500 12,000 7,000

R_3a S UL 11 4 4 4 4 4 3 3
A UL UL UL UL UL UL UL UL UL

R-4
S UL 11 4 4 4 4 4 3 2
A UL UL 24,000 16,000 24,000 16,000 20,500 12,000 7,000

5-1
S UL 11 4 3 3 3 4 3 1
A UL 48,000 26,000 17,500 26,000 17,500 25,500 14,000 9,000

S_2b,c S UL 11 5 4 4 4 5 4 2
A UL 79,000 39,000 26,000 39,000 26,000 38,500 21,000 13,500

UC S UL 5 4 2 3 2 4 2 1
A UL 35,500 19,000 8,500 14,000 8,500 18,000 9,000 5,500

For SI: I foot =304.8 mm, I square foot =0.0929 m2.

UL =Unlimited, NP =Not permitted.
a. As applicable in Section 101.2.

l b. For open parking structures, see Section 406.3.
c. For private garages, see Section 406.1.
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SEcr~ON 504}
IHj[E~GHT MOD~f~CAT~ONS

504.1 GeJlllenllR. The heights pennitted by Table 503 shall only
be increased in accordance with this section.

ExceptionD.: The height of one-story aircraft hangars, air
craft paint hangars and buildings used for the manufacturing
of aircraft shall not be limited if the building is provided
with an automatic fire-extinguishing system in accordance
with Chapter 9 and is entirely surrounded by public ways or
yards not less in width than one and one-half times the
height of the building.

1
',...1.:........ 504.2 All1ltomatnc sprllITJIlkRer system nJl1l.crease. Where a build
'~ ing is equipped throughout with an approved automatic sprin-

kler system in accordance with Section 903.3.1.1, the value
specified in Table 503 for maximum height is increased by 20
feet (6096 mm) and the maximum number of stories is in
creased by one story. These increases are pennitted in addition
to the area increase in accordance with Sections 506.2 and

~...5.; 506.3. For Group R buildings equipped throughout with an ap
~ proved automatic sprinkler system in accordance with Section

903.3.1.2, the value specified in Table 503 for maximum height
is increased by 20 feet (6096 mm) and the maximum number of

~ stories is increased by one story, but shall not exceed four sto-
ries or 60 feet (18 288 mm), respectively.

lExcepl1n«.ms:

1. Group 1-2 of Type HB, HI, IV or V construction.

2. Group H-l, H-2, H-3 or H-5.

3. Fire-resistance rating substitution in accordance with
Table 601, Note d.

504.3 Roof sl1Jrlllldll.lll1es. Towers, spires, steeples and other roof
structures shall be constructed of materials consistent with the
required type of construction of the building except where
other construction is permitted by Section 1509.2.1. Such
structures shall not be used for habitation or storage. The struc
tures shall be unlimited in height if of noncombustible materi
als and shall not extend more than 20 feet (6096 mm) above the
allowable height if of combustible materials (see Chapter 15
for additional requirements).

SECT~Ofi\q 50S
M!EZZt!l\N~NE:S

505.1 GelllleraH. A mezzanine or mezzanines in compliance
with this section shall be considered a portion of the floor be
low. Such mezzanines shall not contribute to either the building
area or number of stories as regulated by Section 503.1. The
area of the mezzanine shall be included in determining the fire
area defined in Section 702. The clear height above and below
the mezzanine floor construction shall not be less than 7 feet
(2134 mm).

505.2 All"ea HimntatnoITJI. The aggregate area of a mezzanine or
mezzanines within a room shall not exceed one-third of the area
of that room or space in which they are located. The enclosed
portions of rooms shall not be included in a determination of
the size of the room in which the mezzanine is located. In deter
mining the allowable mezzanine area, the area of the mezza
nine shall not be included in the area of the room.
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lExcepl1nmD.: The aggregate area of mezzanines in buildings
and structures of Type I or II construction for special indus
trial occupancies in accordance with Section 503.1.2 shall
not exceed two-thirds of the area of the room.

505.3 Egress. Each occupant of a mezzanine shall have ac
cess to at least two independent means of egress where the
common path of egress travel exceeds the limitations of Sec
tion 1013.3. Where a stairway provides a means of exit access
from a mezzanine, the maximum travel distance includes the
distance traveled on the stairway measured in the plane of the
tread nosing.

JExcepl1nOHll.s:

1. A single means of egress shall be pennitted in accor
dance with Section 1014.1.

2. Accessible means of egress shall be provided in ac- B
cordance with Section 1007.

505.41 Opeml1less. A mezzanine shall be open and unobstructed
to the room in which such mezzanine is located except for walls
not more than 42 inches (1067 mm) high, columns and posts.

ExcejpJl1lloKD.s:

1. Mezzanines or portions thereof are not required to be
open to the room in which the mezzanines are located,
provided that the occupant load of the aggregate area
of the enclosed space does not exceed 10.

2. A mezzanine having two or more means of egress is
not required to be open to the room in which the mez
zanine is located, if at least one of the means of egress
provides direct access to an exit from the mezzanine
level.

3. Mezzanines or portions thereof are not required to be
open to the room in which the mezzanines are located,
provided that the aggregate floor area of the enclosed
space does not exceed 10 percent of the mezzanine
area.

4. In industrial facilities, mezzanines used for control
equipment are pennitted to be glazed on all sides.

5. In Group F occupancies of unlimited area, meeting
the requirements of Section 507.2 or 507.3, mezza
nines or portions thereof are not required to be open to
the room in which the mezzanines are located, pro
vided that an approved fire alarm system is installed
throughout the entire building or structure and notifi
cation appliances are installed throughout the mezza
nines in accordance with the provisions of NFPA 72.
In addition, the fire alarm system shall be initiated by ffi
automatic sprinkler water flow.

5@5.5 ITJl1lrllll.llstrnall e([jJlI.llnjplmeJl1lt jplllatforms. Industrial equipment
platforms in buildings shall not be considered as a portion of
the floor below. Such equipment platforms shall not contribute
to either the building area or the number of stories as regulated
by Section 503.1. The area of the industrial equipment platform
shall not be included in determining the fire area. Industrial
equipment platforms shall not be a part of any mezzanine, and
such platforms and the walkways, stairs and ladders providing
access to an equipment platform shall not serve as a part of the
means of egress from the building.
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where:

SECTION 506
AREA MODIFICATIONS

SECTiON 507
UNUMiTIED AREA IBlUUJINGS

5~7.1 NOll1lsprnnlldeIr'etrll9 one story. The area of a one-story,
Group F-2 or S-2 building shall not be limited when the build
ing is surrounded and adjoined by public ways or yards not less
than 60 feet (18 288 mm) in width.

507.2 SjpIr'llll1llklleIr'ed9 one stmry. The area of a one-story, Group
B, F, M or S building or a one-story Group A-4 building ofother

2. Fire-resistance rating substitution in accordance with
Table 601, Note d.

506.4 Area determination. The maximum area of a building
with more than one story shall be determined by multiplying
the allowable area of the first floor (Aa), as determined in Sec
tion 506.1, by the number of stories as listed below.

1. For two-story buildings, multiply by 2;

2. For three-story or higher buildings, multiply by 3; and,

3. No story shall exceed the allowable area per floor (Aa), as
determined in Section 506.1 for the occupancies on that
floor.

lExceptnoJllls:

1. Unlimited area buildings in accordance with Section
507.

2. The maximum area of a building equipped throughout
with an automatic sprinkler system in accordance
with Section 903.3.1.2 shall be determined by multi
plying the allowable area per floor (A), as determined
in Section 506.1 by the number of stories.

building, the calculation performed in accordance with~
Equation 5-2 shall be based on the weighted average of each .•.
portion of exterior wall and open space where the value of W
is between 20 and 30 feet (6096 and 9144 mrn).

lExceptnlDlll1l: The quantity W divided by 30 shall be per
mitted to not exceed 2.0 when all of the following condi
tions exist:

1. The building is permitted to be unlimited in area by
Section 507; and

2. The only provision preventing unlimited area is
compliance with the 60-foot (18 288 mrn) public
way or yard requirement, as applicable.

506.2.2 OpeJlll space Himits. Such open space shall be either
on the same lot or dedicated for public use and shall be ac
cessed from a street or approved fire lane.

506.3 Alltomatk sprill1lHder system increase. Where a build
ing is equipped throughout with an approved automatic sprin
kler system in accordance with Section 903.3.1.1, the area
limitation in Table 503 is permitted to be increased by an addi
tional 200 percent (Is ::: 200 percent) for multistory buildings
and an additional 300 percent (Is::: 300 percent) for single-story
buildings. These increases are permitted in addition to the
height and story increases in accordance with Section 504.2.

lExceptllollls:

1. Buildings with an occupancy in Group H-1, H-2 or
H-3.

(Equation 5-2)

(Equation 5-1)

::: Area increase due to frontage.

::: Building perimeter which fronts on a public way or
open space having 20 feet (6096 mm) open minimum
width (feet).

::: Perimeter of entire building (feet).

::: Width of public way or open space (feet) in accor-
dance with Section 506.2.1.

506.2.1 Width limits. W must be at least 20 feet (6096 mrn)
and the quantity W divided by 30 shall not exceed 1.0.
Where the value of W varies along the perimeter of the

506.1 General. The areas limited by Table 503 shall be permit
ted to be increased due to frontage (If) and automatic sprinkler
system protection (Is) in accordance with the following:

rAJ f 1 rAJs 1
A :::A +l-J+l-Ja I 100 100

where:

If
F

505.5.1 Area limitations. The aggregate area of all indus
trial equipment platforms within a room shall not exceed
two-thirds of the area of the room in which they occur.
Where an equipment platform is located in the same room as
a mezzanine, the area of the mezzanine shall be determined
by Section 505.2, and the combined aggregate area of the
equipment platforms and mezzanines shall not exceed
two-thirds of the room in which they occur.

505.5.2 Fire suppression. Where located in a building that
is required to be protected by an automatic sprinkler system,
industrial equipment platforms shall be fully protected by
sprinklers above and below the platform, where required by
the standards referenced in Section 903.3.

505.5.3 Guards. Equipment platforms shall have guards
where required by Section 1012.1.

Aa ::: Allowable area per floor (square feet).

At ::: Tabular area per floor in accordance with Table 503
(square feet).

If ::: Area increase due to frontage (percent) as calculated
in accordance with Section 506.2.

Is ::: Area increase due to sprinkler protection (percent) as
calculated in accordance with Section 506.3.

506.1.1 Basemelllts. A single basement need not be in
cluded in the total allowable area provided such basement
does not exceed the area permitted for a one-story building.

506.2 Frontage increase. Every building shall adjoin or have
access to a public way to receive an area increase for frontage.
Where a building has more than 25 percent of its perimeter on a
public way or open space having a minimum width of 20 feet
(6096 mm), the frontage increase shall be determined in accor
dance with the following:

rF lw
If::: 100 l p - 0.25J30

I

I
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_.'.... than Type V construction shall not be limited when the building
_ is provided with an automatic sprinkler system throughout in

accordance with Section 903.3.1.1, and is surrounded and ad
joined by public ways or yards not less than 60 feet (18 288
mm) in width.

JExceIPtnl[j)ll'lls:

1. Buildings and structures of Type I and n construction
for rack storage facilities which do not have access by
the public shall not be limited in height provided that
such buildings conform to the requirements of Sec
tion 507.1 and NFPA 231C.

2. The automatic sprinkler system shall not be required
in areas occupied for indoor participant sports, such as
tennis, skating, swimming and equestrian activities,
in occupancies in Group A-4, provided that:

2.1. Exit doors directly to the outside are provided
for occupants of the participant sports areas,
and

2.2. The building is equipped with a fire alarm sys
tem with manual fire alarm boxes installed in
accordance with Section 907.

5QD703 Two stm"yo The area of a two-story, Group B, F, M or S
building shall not be limited when the building is provided with
an automatic sprinkler system in accordance with Section
903.3.1.1 throughout, and is surrounded and adjoined by public
ways or yards not less than 60 feet (18 288 mm) in width.

5lID7.4 Redancedll[j)IPell1l sjpl31ceo The permanent open space of 60
feet (18 288 mm) required in Sections 507.1, 507.2 and 507.3
shall be permitted to be reduced to not less than 40 feet (12 192
mm) provided the following requirements are met:

1. The reduced open space shall not be allowed for more
than 75 percent of the perimeter of the building.

2. The exterior wall facing the reduced open space shall
have a minimum fire-resistance rating of 3 hours.

3. Openings in the exterior wall, facing the reduced open
space, shall have opening protectives with a fire-resis
tance rating of 3 hours.

5QD7.5 GJrl[j)llJljpl A~3 1b>llJlnlldlnll1lgso The area of a one-story, Group
A-3 building used as a church, community hall, dance hall, ex
hibition hall, gymnasium, lecture hall, indoor swimming pool
or tennis court of Type I or n construction shall not be limited
when all of the following criteria are met:

1. The building shall not have a stage other than a platform.

2. The building shall be equipped throughout with an auto
matic sprinkler system in accordance with Section
903.3.1.1.

3. The assembly floor shall be located at or within 21 inches
(533 mm) of street or grade level and all exits are pro
vided with ramps complying with Section 1010.1 to the
street or grade level.

4. The building shall be surrounded and adjoined by public
ways or yards not less than 60 feet (18288 mm) in width.

5QD706 Hnglln~ha7l31lidlllJlse gliOlllljpSo Group H-2, H-3 and H-4 fire
areas shall be permitted in unlimited area buildings having oc
cupancies in Groups F and S, in accordance with the limitations
of this section. Fire areas located at the perimeter of the unlim
ited area building shall not exceed 10 percent of the area of the
building nor the area limitations specified in Table 503 as mod
ified by Section 506.2, based upon the percentage of the perim
eter of the fire area that fronts on a street or other unoccupied
space. Other fire areas shall not exceed 25 percent of the area
limitations specified in Table 503. Fire-resistance-rating re
quirements of fire barrier assemblies shall be in accordance
with Table 302.3.2.

507.7 All!iclia1rt p31nll1lt llnaIDlgalio The area of a one-story, Group
H-2 aircraft paint hangar shall not be limited where such air
craft paint hangar complies with the provisions of Section
412.4 and is entirely surrounded by public ways or yards not
less in width than one and one-half times the height of the
building.

507.8 Glimnp JE IInllJilldlnll1lgso The area of a one-story Group E
building of Type II, IlIA or IV construction shall not be limited
when the following criteria are met:

1. Each classroom shall have not less than two means of
egress, with one of the means of egress being a direct exit
to the outside of the building complying with Section
1017.

2. The building is equipped throughout with an automatic
sprinkler system in accordance with Section 903.3.1.1.

3. The building is surrounded and adjoined by public ways
or yards not less than 60 feet (18 288 mm) in width.

50709 Mo~noll1l pndllJllie theaterso In buildings of Type I or II
construction, the area of one-story motion picture theaters shall
not be limited when the building is provided with an automatic
sprinkler system throughout in accordance with Section
903.3.1.1 and is surrounded and adjoined by public ways or
yards not less than 60 feet (18 288 mm) in width.

sreC1r~ONl 50~

SIP!EC~~l ~flHOV~S~ONS

50801 Gell1leli3111. The provisions in this section shall permit the
use of special conditions that are exempt from, or modify, the
specific requirements of this chapter regarding the allowable
heights and areas of buildings based on the occupancy classifi
cation and type of construction, provided the special condition
complies with the provisions specified in this section for such
condition and other applicable requirements of this code.

50802 Grollllp S~2 ell1ldoselIll palilldll1\g garage wRtlhl Groujp A, la,
M I[j)Jr R a1b>l[j)veo A basement and/or the first story above grade
plane of a building shall be considered as a separate and distinct
building for the purpose of determining area limitations, conti
nuity of fire walls, limitation of number of stories and type of
construction, when all of the following conditions are met:

1. The basement and/or the first story above grade plane is
of Type IA construction and is separated from the build-
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ing above with a horizontal assembly having a minimum
3-hour fire-resistance rating.

2. Shaft, stairway, ramp or escalator enclosures through the
horizontal assembly shall have not less than a 2-hour
fire-resistance rating with opening protectives in accor
dance with Table 715.3.

Exception: Where the enclosure walls below the hor
izontal assembly have not less than a 3-hour fire-resis
tance rating with opening protectives in accordance
with Table 715.3, the enclosure walls extending above
the horizontal assembly shall be permitted to have a
I-hour fire-resistance rating provided:

1. The building above the horizontal assembly is
not required to be of Type I construction;

2. The enclosure connects less than four stories,
and

3. The enclosure opening protectives above the
horizontal assembly have a minimum I-hour
fire protection rating.

3. The building above the horizontal assembly contains
only Group A having an assembly room with an occu
pant load of less than 300, or Group B, M or R.

4. The building below the horizontal assembly is a Group
S-2 enclosed parking garage, used for the parking and
storage of private motor vehicles.

Exceptions:

1. Entry lobbies, mechanical rooms and similar
uses incidental to the operation of the building
shall be permitted.

2. Group A having an assembly room with an oc
cupant load of less than 300, or Group B or M
shall be permitted in addition to those uses inci
dental to the operation of the building (includ
ing storage areas), provided that the entire
structure below the horizontal assembly is pro
tected throughout by an approved automatic
sprinkler system.

5. The maximum building height in feet shall not exceed
the limits set forth in Table 503 for the least restrictive
type of construction involved.

508.3 Group 8-2 enclosed parking garage with Group S-2
open parking garage above. A Group S-2 enclosed parking
garage located in the basement or first story below a Group S-2
open parking garage shall be classified as a separate and dis
tinct building for the purpose of determining the type of con
struction when the following conditions are met:

1. The allowable area of the structure shall be such that the
sum of the ratios of the actual area divided by the allow
able area for each separate occupancy shall not exceed
1.0.

2. The Group S-2 enclosed parking garage is of Type lor II
construction and is at least equal to the fire-resistance re
quirements of the Group S-2 open parking garage.

3. The height and the number of the floors above the base
ment shall be limited as specified in Table 406.3.5.
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4. The floor assembly separating the Group 5-2 enclosed _
parking garage and Group S-2 open parking garage shall .,
be protected as required for the floor assembly of the
Group S-2 enclosed parking garage. Openings between
the Group S-2 enclosed parking garage and Group S-2
open parking garage, except exit openings, shall not be
required to be protected.

5. The Group S-2 enclosed parking garage is used exclu
sively for the parking or storage of private motor vehi
cles, but shall be permitted to contain an office, waiting
room and toilet room having a total area of not more
than 1,000 square feet (93 m2), and mechanical equip
ment rooms incidental to the operation ofthe building. •508.4 Parking beneath Group R. Where a maximum

one-story above grade plane Group S-2 parking garage, en
closed or open, or combination thereof, of Type I construction
or open of Type IV construction, with grade entrance, is pro
vided under a building of Group R, the number of stories to be
used in determining the minimum type of construction shall be
measured from the floor above such a parking area. The floor
assembly between the parking garage and the Group R above
shall comply with the type of construction required for the
parking garage and shall also provide a fire-resistance rating
not less than the mixed occupancy separation required in Sec
tion 302.3.2.

508.5 Group R-2 buildings of Type IlIA construction. The
height limitation for buildings of Type IlIA construction in e
Group R-2 shall be increased to six stories and 75 feet (22860
mm) where the first-floor construction above the basement has
a fire-resistance rating ofnot less than 3 hours and the floor area
is subdivided by 2-hour fire-resistance-rated fire walls into ar-
eas of not more than 3,000 square feet (279 m2).

508.6 Group R-2 buildings of Type IIA construction. The
height limitation for buildings of Type IIA construction in
Group R-2 shall be increased to nine stories and 100 feet (30
480 mrn) where the building is separated by not less than 50 feet
(15240 mrn) from any other building on the lot and from prop
erty lines, the exits are segregated in an area enclosed by a
2-hour fire-resistance-rated fire wall and the first-floor con
struction has a fire-resistance rating ofnot less than 11/ 2 hours.

508.7 Open parking garage beneath Groups A, I, B, M and
R. Open parking garages constructed under Groups A, I, B, M
and R shall not exceed the height and area limitations permitted
under Section 406.3. The height and area of the portion of the
building above the open parking garage shall not exceed the
limitations in Section 503 for the upper occupancy. The height,
in both feet and stories, of the portion of the building above the
open parking garage shall be measured from grade plane and
shall include both the open parking garage and the portion of
the building above the parking garage.

508.7.1 Fire separation. Fire separation assemblies be
tween the parking occupancy and the upper occupancy shall
correspond to the required fire-resistance rating prescribed
in Table 302.3.2 for the uses involved. The type of construc- _
tion shall apply to each occupancy individually, except that .,
structural members, including main bracing within the open
parking structure, which is necessary to support the upper
occupancy, shall be protected with the more restrictive
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fire-resistance-rated assemblies of the groups involved as
shown in Table 601. Means of egress for the upper occu
pancy shall conform to Chapter 10 and shall be separated
from the parking occupancy by fire barriers having at least a
2-hour fire-resistance rating as required by Section 706,
with self-closing doors complying with Section 715. Means
of egress from the open parking garage shall comply with
Section 406.3.
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CHAPTE~ 6>

TYPES OF CONSTRUCTION

SEC'f~ON 15(())~

GENErRlAl
601.1 SlCope. The provisions of this chapter shall control the
classification of buildings as to type of construction.

SEC'f~ON 15012
CONSTRaJCr~ON ClASSif~CA'f~ON

602.1 GelilleraR. Buildings and structures erected or to be
erected, altered or extended in height or area shall be classified
in one of the five construction types defined in Sections 602.2
through 602.5. The building elements shall have a fire-resis
tance rating not less than that specified in Table 601 and exte
rior walls shall have a fire-resistance rating not less than that
specified in Table 602.

602.1.1 Minimum rreGlunremel1lts. A building or portion
thereof shall not be required to conform to the details of a
type of construction higher than that type, which meets the
minimum requirements based on occupancy even though
certain features of such a building actually conform to a
higher type of construction.

602.2 Types II mull IIII. Type I and II construction are those types
of construction in which the building elements listed in Table
601 are of noncombustible materials.

((i)02.3 Type liU. Type In construction is that type of construc
tion in which the exterior walls are of noncombustible materi
als and the interior building elements are of any material
permitted by this code. Fire-retardant-treated wood framing
complying with Section 2303.2 shall be permitted within exte
rior wall assemblies of a 2-hour rating or less.

((i)02.4 Type :ITV. Type IV construction (Heavy Timber, HT) is
that type of construction in which the exterior walls are of
noncombustible materials and the interior building elements
are of solid or laminated wood without concealed spaces. The
details of Type IV construction shall comply with the provi
sions ofthis section. Fire-retardant-treated wood framing com
plying with Section 2303.2 shall be permitted within exterior
wall assemblies with a 2-hour rating or less.

602.4.1 Columns. Wood columns shall be sawn or glued
laminated and shall not be less than 8 inches (203 mm),
nominal, in any dimension where supporting floor loads and
not less than 6 inches (152 mm) nominal in width and not
less than 8 inches (203 mm) nominal in depth where sup
porting roof and ceiling loads only. Columns shall be con
tinuous or superimposed and connected in an approved
manner.

602.4.2 FRoorr !framing. Wood beams and girders shall be of
sawn or glued-laminated timber and shall be not less than 6
inches (152 mm) nominal in width and not less than 10
inches (254 mm)· noininal in depth. Framed sawn or
glued-laminated timber arches, which spring from the floor
line and support floor loads, shall be not less than 8 inches

(203 mm) nominal in any dimension. Framed timber trusses
supporting floor loads shall have members of not less than 8
inches (203 mm) nominal in any dimension.

602.4.3 Roof lfrramull1lg. Wood-frame or glued-laminated
arches for roof construction, which spring from the floor
line or from grade and do not support floor loads, shall have
members not less than 6 inches (152 mm) nominal in width
and have less than 8 inches (203 mm) nominal in depth for
the lower half of the height and not less than 6 inches (152
mm) nominal in depth for the upper half. Framed or glued
laminated arches for roof construction that spring from the
top of walls or wall abutments, framed timber trusses and
other roof framing, which do not support floor loads, shall
have members not less than 4 inches (102 mm) nominal in
width and not less than 6 inches (152 mm) nominal in depth.
Spaced members shall be permitted to be composed of two
or more pieces not less than 3 inches (76 mm) nominal in
thickness where blocked solidly throughout their interven
ing spaces or where spaces are tightly closed by a continu
ous wood cover plate of not less than 2 inches (51 mm)
nominal in thickness secured to the underside of the mem
bers. Splice plates shall be not less than 3 inches (76 mm)
nominal in thickness. Where protected by approved auto
matic sprinklers under the roof deck, framing members
shall be not less than 3 inches (76 mm) nominal in width.

602A.4 FHoorrs. Floors shall be without concealed spaces.
Wood floors shall be of sawn or glued-laminated planks,
splined or tongue-and-groove, of not less than 3 inches (76
mm) nominal in thickness covered with I-inch (25 mm)
nominal dimension tongue-and-groove flooring, laid cross
wise or diagonally, or 0.5-inch (12.7 mm) particleboard or
planks not less than 4 inches (102 mm) nominal in width set
on edge close together and well spiked and covered with
I-inch (25 mm) nominal dimension flooring or 15/32-inch (12 D
mm) wood structural panel or 0.5-inch (12.7 mm)
particleboard. The lumber shall be laid so that no continuous
line of joints will occur except at points of support. Floors
shall not extend closer than 0.5 inch (12.7 mm) to walls.
Such 0.5-inch (12.7 mm) space shall be covered by a mold
ing fastened to the wall and so arranged that it will not ob
struct the swelling or shrinkage movements of the floor.
Corbeling of masonry walls under the floor shall be permit
ted to be used in place of molding.

602.4L5 Roofs. Roofs shall be without concealed spaces and
wood roof decks shall be sawn or glued laminated, splined
or tongue-and-groove plank, not less than 2 inches (51 mm)
thick, l'/s-inch-thick (32 mm) wood structural panel (exte
rior glue), or of planks not less than 3 inches (76 mm) nomi
nal in width, set on edge close together and laid as required
for floors. Other types of decking shall be permitted to be
used if providing equivalent fire resistance and structural
properties.



603.1.1 Duds. The use of nonmetallic ducts shall be permit
ted when installed in accordance with the limitations of the
International Mechanical Code.

603.li.2 PiJllDng. The use of combustible piping materials
shall be permitted when installed in accordance with the
limitations of the International Mechanical Code and the
International Plumbing Code.

TYPES OF CONSTRUCTION

602.4.6 Partitions. Partitions shall be of solid wood con
struction formed by not less than two layers of I-inch (25
mm) matched boards or laminated construction 4 inches
(l02 mm) thick, or of I-hour fire-resistance-rated construc
tion.

602.4.7 Exterior structural members. Where a horizontal
separation of 20 feet (6096 mm) or more is provided, wood
columns and arches conforming to heavy timber sizes shall
be permitted to be used externally.

602.5 Type ~ Type V construction is that type of construction
in which the structural elements, exterior walls and interior
walls are of any materials permitted by this code.

SECTION 603
COMBUSTIBLE MATElRlAllN TYPE ~

AND II CONSTRUCTION

603.1 Allowable materials. Combustible materials shall be
permitted in buildings ofType I or II construction in the follow
ing applications and in accordance with Sections 603.1.1
through 603.1.3:

1. Fire-retardant-treated wood shall be permitted in:

I. I. Nonbearing partitions where the required fire-re
sistance rating is 2 hours or less.

1.2. Nonbearing exterior walls where no fire rating is
required.

1.3. Roof construction as permitted in Table 601,
Note c, Item 3.

2. Thermal and acoustical insulation, other than foam
plastics, having a flame spread index of not more than
25.

Exceptions:

1. Insulation placed between two layers of
noncombustible materials without an inter
vening airspace shall be allowed to have a
flame spread index of not more than 100.

2. Insulation installed between a finished floor
and solid decking without intervening air
space shall be allowed to have a flame spread
index of not more than 200.

3. Foam plastics in accordance with Chapter 26.

4. Roof coverings that have an A, B or C classification.

5. Interior floor finish and interior finish, trim and mill
work such as doors, door frames, window sashes and
frames.

6. Where not installed over 15 feet (4572 mm) above
grade, show windows, nailing or furring strips, wooden
bulkheads below show windows, their frames, aprons
and show cases.

82

7. Finished flooring applied directly to the floor slab or to ewood sleepers that are firestopped in accordance with
Section 717.2.7.

8. Partitions dividing portions of stores, offices or similar
places occupied by one tenant only and which do not es-
tablish a corridor serving an occupant load of 30 or
more shall be permitted to be constructed of fire-retar-
dant-treated wood, I-hour fire-resistance-rated con-
struction or of wood panels or similar light construction
up to 6 feet (1829 mm) in height.

9. Platforms as permitted in Section 410.

10. Combustible exterior wall coverings, balconies, bay
~

or oriel windows, or similar appendages in accor-
dance with Chapter 14.

11. Blocking such as for handrails, millwork, cabinets, and
window and door frames.

12. Light-transmitting plastics as permitted by Chapter 26.

13. Mastics and caulking materials applied to provide flex-
ible seals between components of exterior wall con-
struction.

14. Exterior plastic veneer installed in accordance with
Section 2605.2.

15. Nailing or furring strips as permitted by Section 803.4.

16. Heavy timber as permitted by Note c, Item 2, to Table
601 and Sections 602.4.7 and 1406.3.

17. Aggregates, component materials and admixtures as titpermitted by Section 703.2.2.

18. Sprayed cementitious and mineral fiber fire-resis-
tance-rated materials installed to comply with Section
1704.11.

19. Materials used to protect penetrations in fire-resis
tance-rated assemblies in accordance with Section 712.

20. Materials used to protect joints in fire-resistance-rated
assemblies in accordance with Section 713.

21. Materials allowed in the concealed spaces of buildings
ofType I and II construction in accordance with Section
717.5.

22. Materials exposed within plenums complying with I
Section 602 of the International Mechanical Code. I

I
I

603.li.3 EitedricaB. The use of electrical wiring methods~...
with combustible insulation, tubing, raceways and related
components shall be permitted when installed in accordance
with the limitations of the ICC Electrical Code.
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•
TVPIES orr: CONSTRUCTiON

l'ABUE 501
f~RIE-RIES~STANCIE RAT~NG REQlUJiREMENTS fOR Bl!J~lD~NGELEMENTS (holnU's)

1Ilf1P1E~ 1Ilf1P1E ~~ TYIPE m TYIPIE ~V TYIPIE V

IBIUl~llD~i\!G IEllEMENT A IB Ad IB Ad IB HIT Ad IB

Structural frannea

Including colunnns, girders, trusses 3b 2b 1 0 1 0 HT 1 0

Bearing walls
Exteriorf 3 2 1 0 2 2 2 1 0
Interior 3b 2b 1 0 1 0 lIHT 1 0

Nonbearing walls and partitions
Exterior See Table 602

Nonbearing walls and partitions
0 0 0 0 0 0 See Section 602.4.6 0 0

Interior

Floor construction
2 2 1 0 1 0 HT 1 0

Including supporting beanns and joists

Roof construction 11/ 2
c 1c 1c oc 1c 0 HT 1c 0

Including supporting beanns and joists

For SI: 1 foot =304.8 mm.
a. The structural frame shall be considered to be the columns and the girders, beams, trusses and spandrels having direct connections to the columns and bracing

members designed to carry gravity loads. The members of floor or roof panels which have no connection to the columns shall be considered secondary members
and not a part of the structural frame.

b. Roof supports: Fire-resistance ratings of structural frame and bearing walls are permitted to be reduced by 1 hour where supporting a roof only.
c. 1. Except in Factory-Industrial (F-l), Hazardous (H), Mercantile (M) and Moderate-Hazard Storage (S-l) occupancies, fire protection of structural members

shall not be required, including protection ofroofframing and decking where every part of the roof construction is 20 feet or more above any floor immediately
below. Fire-retardant-treated wood members shall be allowed to be used for such unprotected members.

2. In all occupancies, heavy timber shall be allowed where a I-hour or less fire-resistance rating is required.

3. ~:J~r:gI i~~d II construction, fire-retardant-treated wood shall be allowed in buildings including girders and trusses as part of the roof construction when the ~:.••..•.••••

i. Two stories or less in height; .
ii. Type II construction over two stories; or

iii. Type I construction over two stories and the vertical distance from the upper floor to the roof is 20 feet or more.
d. An approved automatic sprinkler system in accordance with Section 903.3.1.1 shall be allowed to be substituted for I-hour fire-resistance-rated construction, pro

vided such system is not otherwise required by other provisions of the code or used for an allowable area increase in accordance with Section 506.3 or an allowable
height increase in accordance with Section 504.2. The I-hour substitution for the fire resistance of exterior walls shall not be permitted.

e. Not less than the fire-resistance rating required by other sections of this code.
£. Not less than the fire-resistance rating based on fire separation distance (see Table 602).

TABLE 602
1F~1R1E-IRIES~S1J"ANClERAT~NG RIEQl!J~REMIENTSfOIR IEXTIER~ORWAllS fSlASElOJ ON IF~RIE SEPARATiON DiSTANClEa

!FIRE SIEI?ARAT~ON [)~STAi\!CE

(feet) 1Ilf1P1E OIF CONSTRIUlCT~Oi\! GROIUlIP HI GROUI? 1F-1, lVi, S-1 GROUI? A, IB, IE, 1F-2, i, Rb, 5-2, U

< 5c All 3 2 1

;:::5 IA 3 2 1
<10 Others 2 1 1

;:::10 lA, IE 2 1 1
< 30 lIB, VB 1 0 0

Others I 1 1

;:::30 All 0 0 0

For SI: 1 foot =304.8 mm.
a. Load-bearing exterior walls shall also comply with the fire-resistance rating requirements of Table 601.
b. Group R-3 and Group U when used as accessory to Group R-3, as applicable in Section 101.2 shall not be required to have a fire-resistance rating where the fire

separation distance is 3 feet or more.
c. See Section 503.2 for party walls.
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• CHA[P)TE~ 71

F~RE=RES~STANCEDRATED CONSTRUCT~O[N]

SIEC'f~ON 10)~

GlE~IERAl

70R.l Scope. The provisions of this chapter shall govern the
materials and assemblies used for structural fire resistance and
fire-resistance-rated construction separation of adjacent spaces
to safeguard against the spread offire and smoke within a build
ing and the spread of fire to or from buildings.

SfECiF~ON 1(0)2
[» lE IF~ I~,mnoNS

702.R Defnnnntftolllls. The following words and terms shall, for the
purposes of this chapter, and as used elsewhere in this code,
have the meanings shown herein.

ANNULAR SPACE. The opening around the penetrating
item.

CEIILING RADM'lfJION DAMPER. A listed device installed
in a ceiling membrane of a fire-resistance-rated floor/ceiling or
roof/ceiling assembly to limit automatically the radiative heat
transfer through an air inlet/outlet opening.

COMBINATiON FJIRE/SMOKE DAMPER. A listed device
installed in ducts and air transfer openings designed to close au
tomatically upon the detection ofheat and to also resist the pas
sage of air and smoke. The device is installed to operate
automatically, controlled by a smoke detection system, and
where required, is capable of being positioned from a remote
command station.

DAMPER. See "Ceiling radiation damper," "Combination
fire/smoke damper," "Fire damper" and "Smoke damper."

DRAFTSTOJP. A material, device or construction installed to
restrict the movement of air within open spaces of concealed
areas of building components such as crawl spaces, floor/ceil
ing assemblies, roof/ceiling assemblies and attics.

F RAT1J:NG. The time period that the through-penetration
fires top system limits the spread of fire through the penetration
when tested in accordance with ASTM E 814.

FIRE AREA. The aggregate floor area enclosed and bounded
by fire walls, fire barriers, exterior walls or fire-resistance-rated
horizontal assemblies of a building.

:!F1J:RE BARRIER. A fire-resistance-rated vertical or horizon
tal assembly of materials designed to restrict the spread of fire
in which openings are protected.

FIRE DAMPER. A listed device, installed in ducts and air
transfer openings of an air distribution system or smoke con
trol system, designed to close automatically upon detection of
heat, to interrupt migratory airflow, and to restrict the passage
of flame. Fire dampers are classified for use in either static
systems that will automatically shut down in the event of a
fire, or in dynamic systems that continue to operate during a
fire. A dynamic fire damper is tested and rated for closure un
der airflow.
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FJIRE DOOR. The door component of a fire door assembly.

FlIRE DOOR ASSEMBILY. Any combination of a fire door,
frame, hardware, and other accessories that together provide a
specific degree of fire protection to the opening.

FIRE JPAIR'JITIrlJ:ON. A vertical assembly of materials de
signed to restrict the spread of fire in which openings are pro
tected.

FiRE PROTJECTlJ:ON lRATlJ:NG. The period of time that an
opening protective assembly will maintain the ability to con
fine a fire as determined by tests prescribed in Section 715. Rat
ings are stated in hours or minutes.

FJIlRE RESJISTANCE. That property of materials or their as
semblies that prevents or retards the passage of excessive heat,
hot gases or flames under conditions of use.

Fl[RE~RESHSTANCE RATJING. The period of time a build
ing element, component or assembly maintains the ability to
confine a fire, continues to perform a given structural function,
or both, as determined by the tests, or the methods based on
tests, prescribed in Section 703.

FJIRE~RESJISTANT ]OHNT SYSTEM. An assemblage of
specific materials or products that are designed, tested, and
fire-resistance rated in accordance with either ASTM E 1966 or n
UL 2079 to resist for a prescribed period of time the passage of U
fire through joints made in or between fire-resistance-rated as
semblies.

lFJIRE SEPARATiON DJISTANClE. The distance measured
from the building face to the closest interior lot line, to the cen
terline of a street, alley or public way, or to an imaginary line
between two buildings on the lot. The distance. shall be mea- n
sured at right angles from the face of the wall. U
JFTIRE WALL. A fire-resistance-rated wall having protected
openings, which restricts the spread of fire and extends contin
uously from the foundation to or through the roof, with suffi
cient structural stability under fire conditions to allow collapse
of construction on either side without collapse of the wall.

FllRE WlINJDOW ASSEMBJLY. A window constructed and
glazed to give protection against the passage of fire.

JFTIREBJLOCKJING. Building materials installed to resist the
free passage offlame to other areas ofthe building through con
cealed spaces.

FLOOR FJIRE DOOR ASSEMBILY. A combination of a fire
door, a frame, hardware and other accessories installed in a hor
izontal plane, which together provide a specific degree of fire
protection to a through opening in a fire-resistance-rated floor
(see Section 712.4.6).

JOINT. The linear opening in or between adjacent fire-resis
tance-rated assemblies that is designed to allow independent
movement of the building in any plane caused by thermal, seis
mic, wind or any other loading.
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FIRIE-RESiSTANCE-RATED CONSTFHJCTiON

MEMBRANE PENETRA1fJION. An opening made through
one side (wall, floor or ceiling membrane) of an assembly.

MEMBRANE-PENETRATION FIRESTOP. A material,
device or construction installed to resist for a prescribed time
period the passage of flame and heat through openings in a pro
tective membrane in order to accommodate cables, cable trays,
conduit, tubing, pipes or similar items.

PENETRATION FIRESTOP. A thr'ough-penetration
firestop or a membrane-penetration firestop.

.SELF-CLOSING. As applied to a fire door or other opening,
means equipped with an approved device that will ensure clos
ing after having been opened.

SHAFT. An enclosed space extending through one or more
stories of a building, connecting vertical openings in succes
sive floors, or floors and roof.

SHAFT ENCLOSURE. The walls or construction forming
the boundaries of a shaft.

SMOKE BARRIER. A continuous membrane, either vertical
or horizontal, such as a wall, floor, or ceiling assembly, that is
designed and constructed to restrict the movement of smoke.

SMOKE COMPARTMENT. A space within a building en
closed by smoke barriers on all sides, including the top and bot
tom.

SMOKE DAMPER. A listed device installed in ducts and air
transfer openings that is designed to resist the passage of air
and smoke. The device is installed to operate automatically,
controlled by a smoke detection system, and where required, is
capable of being positioned from a remote command station.

SPLICE. The result of a factory and/or field method ofjoining
or connecting two or more lengths of a fire-resistant joint sys
tem into a continuous entity.

T RATING. The time period that the penetration firestop sys
tem, including the penetrating item, limits the maximum tem
perature rise to 325°F (163°C) above its initial temperature
through the penetration on the nonfire side when tested in ac
cordance with ASTM E 814.

THROUGH PENETRATliON. An opening that passes
through an entire assembly:

THROUGH-PENETRATiON FIRESTOP SYSTEM. An
assemblage of specific materials or products that are designed,
tested and fire-resistance rated to resist for a prescribed period
of time the spread of fire through penetrations. The F and T rat
ing criteria for penetration firestop systems shall be in accor
dance with ASTM E 814. See definitions of "F rating" and "T
rating."

SECTION 703
f~RE-RIESISTANCERATINGS AND FIRE TESTS

703.1 Scope. Materials prescribed herein for fire resistance
shall conform to the requirements of this chapter.

703.2 Fire-resistance ratings. The fire-resistance rating of
building elements shall be determined in accordance with the
test procedures set forth in ASTM E 119 or in accordance with
Section 703.3. Where materials, systems or devices that have
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not been tested as part of a fire-resistance-rated assembly are
incorporated into the assembly, sufficient data shall be made
available to the building official to show that the required
fire-resistance rating is not reduced. Materials and methods of
construction used to protect joints and penetrations in fire-re
sistance-rated building elements shall not reduce the required
fire-resistance rating.

lExcejpltioH1l: In determining the fire-resistance rating ofexte
rior bearing walls, compliance with the ASTM E 119 crite
ria for unexposed surface temperature rise and ignition of
cotton waste due to passage of flame or gases is required
only for a period of time corresponding to the required
fire-resistance rating of an exterior nonbearing wall with the
same fire separation distance, and in a building of the same
group. When the 'fire-resistance rating determined in accor
dance with this exception exceeds the fire-resistance rating
determined in accordance with ASTM E 119, the fire expo
sure time period, water pressure, and application duration
criteria for the hose stream test of ASTM E 119 shall be
based upon the fire-resistance rating determined in accor
dance with this exception.

703.2.1 N(J)Jl]symmetlt"ncaH wan COJl]stlt"uctioll1l. Interior walls
and partitions of nonsymmetrical construction shall be
tested with both faces exposed to the furnace, and the as
signed fire-resistance rating shall be the shortest duration
obtained from the two tests conducted in compliance with
ASTM E 119. When evidence is furnished to show that the
wall was tested with the least fire-resistant side exposed to
the furnace, subject to acceptance of the building official,
the wall need not be subjected to tests from the opposite side
(see Section 704.5 for exterior walls).

7«D3.2.2 O!])mlhustibRe c(J)mpOll1lelIllt§. Combustible aggre
gates are permitted in gypsum and portland cement concrete
mixtures approved for fire-resistance-rated construction.
Any approved component material or admixture is permit
ted in assemblies if the resulting tested assembly meets the
fire-resistance test requirements of this code.

703.2.3 JRestll"anll1lerll dassJ1.ficatnOJffi. Fire-resistance-rated as
semblies tested under ASTM E 119 shall not be considered
to be restrained unless evidence satisfactory to the building
official is furnished by the registered design professional
showing that the construction qualifies for a restrained clas
sification in accordance with ASTM E 119. Restrained con
struction shall be identified on the plans.

703.3 ARtelt"Il1l3ltive metllmd,§ foll" determinillllg fire resistance.
The application of any of the alternative methods listed in this
section shall be based on the fire exposure and acceptance crite
ria specified in ASTM E 119. The required fire resistance of a
building element shall be permitted to be established by any of
the following methods or procedures:

1. Fire-resistance designs documented in approved
sources.

2. Prescriptive designs offire-resistance-rated building ele
ments as prescribed in Section 720.

3. Calculations in accordance with Section 721.
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S[EC1r~O~ 1{Q)~

[E~1r~rRl~OfR1 WAllS
7lIb41.R Gennel!"31ll. Exterior walls shall be fire-resistance rated and
have opening protection as required by this section.

7lIb41.2 Pll"ojednonns. Cornices, eave overhangs, exterior balco
nies and similar architectural appendages extending beyond thenfloor area shall conform to the requirements of this section and

USection 1406. Exterior egress balconies and exterior exit stair
ways shall also comply with Sections 1013.5 and 1022.1. Pro
jections shall not extend beyond the distance determined by the
following two methods, whichever results in the lesser projec
tion:

•

•

4. Engineering analysis based on a comparison of building
element designs having fire-resistance ratings as deter
mined by the test procedures set forth in ASTM E 119.

5. Alternative protection methods as allowed by Section
104.11.

7lIb3.4} NOll1liCOmlbl1111stnlb>nllnty tests. The tests indicated in Sections
703.4.1 and 703.4.2 shall serve as criteria for acceptance of
building materials as set forth in Sections 602.2, 602.3 and
602.4 in Type I, n, HI and IV construction. The term
"noncombustible" does not apply to the flame spread charac
teristics of interior finish or trim materials. A material shall not .
be classified as a noncombustible building construction mate
rial if it is subject to an increase in combustibility or flame
spread beyond the limitations herein established through the ef
fects of age, moisture or other atmospheric conditions.

7lIb3.41.R IEllemennt31l!"Y matel!"n31lls. Materials required to be
noncombustible shall be tested in accordance with ASTM E
136.

7lIb3.41.2 Composnte m31tel!"n31lls. Materials having a structural
base of noncombustible material as detennined in accor
dance with Section 703.4.1 with a surfacing not more than
0.125 inch (3.18 mm) thick that has aflame spread index not
greater than 50 when tested in accordance with ASTM E 84
shall be acceptable as noncombustible materials.

1. A point one-third the distance to the lot line from an as
sumed vertical plane located where protected openings
are required in accordance with Section 704.8.

2. More than 12 inches (305 mm) into areas where openings
are prohibited.

7~4.2.11l'ylPe IT 3lll1lcl ITIT iCOll1lstl!"lUldnonn. Projections from walls
ofType I or II construction shall be of noncombustible mate
rials or combustible materials as allowed by Sections 1406.3
and 1406.4.

7tW41.2.2 1l'ype JIlIJI9 lIV Ol!" V iConnstl!"lUldJionn. Projections from
walls of Type HI, IV or V construction shall be of any ap
proved material.

7lIb4.2.3 Oomlbl1lRsaJilb>lle pl!"ojednmlls. Combustible projec
tions located where openings are not permitted or where
protection of openings is required shall be of at least I-hour
fire-resistance-rated construction, Type IV construction or
as required by Section 1406.3.

IExiCejpltnl[])nn: Type V construction shall be allowed for R-3 occu
pancies, as applicable in Section 101.2.

7lIb41.3 BlUlnlldllJrllgs onn the same llot. For the purposes of deter
mining the required wall and opening protection and roof-cov
ering requirements, buildings on the same lot shall be assumed n
to have an imaginary line between them. U

(::J
Where a new building is to be erected on the same lot as an ex-
isting building, the location of the assumed imaginary line with
relation to the existing building shall be such that the exterior
wall and opening protection of the existing building meet the
criteria as set forth in Sections 704.5 and 704.8.

JExiCeptnonn: Two or more buildings on the same lot shall ei
ther be regulated as separate buildings or shall be considered
as portions of one building if the aggregate area of such
buildings is within the limits specified in Chapter 5 for a sin
gle building. Where the buildings contain different occu
pancy groups or are of different types of construction, the
area shall be that allowed for the most restrictive occupancy
or construction.

7lIb41.41 M31tel!"nalls. Exterior walls shall be of materials permitted
by the building type of construction.

7lIb41.5 lFnl!"e c l!"eSnst31ll1liCe l!"31tnnngs. Exterior walls shall be fire-re
sistance rated in accordance with Tables 601 and 602. The
fire-resistance rating ofexterior walls with a fire separation dis
tance of greater than 5 feet (1524 mm) shall be rated for expo
sure to fire from the inside. The fire-resistance rating ofexterior
walls with a fire separation distance of 5 feet (1524 mm) or less
shall be rated for exposure to fire from both sides.

7lIb4U£ §tl!"lUldlUll!"21ll st21lb>nllnty. The wall shall extend to the height
required by Section 704.11 and shall have sufficient structural
stability such that it will remain in place for the duration of time
indicated by the required fire-resistance rating.

7lIb41.7 1Ull1lexposeldl SUlll!"!faiCe tempel!"31tUlll!"e. Where protected
openings are not limited by Section 704.8, the limitation on the
rise of temperature on the unexposed surface of exterior walls
as required by ASTM E 119 shall not apply. Where protected
openings are limited by Section 704.8, the limitation on the rise
oftemperature on the unexposed surface of exterior walls as re
quired by ASTM E 119 shall not apply provided that a correc
tion is made for radiation from the unexposed exterior wall
surface in accordance with the following formula:

where:

Ae = Equivalent area of protected openings.

A = Actual area of protected openings.

Af = Area of exterior wall surface in the story under consid
eration exclusive of openings, on which the tempera
ture limitations ofASTM E 119 for walls are exceeded.

Feo = An "equivalent opening factor" derived from Figure
704.7 based on the average temperature of the unex
posed wall surface and the fire-resistance rating of the
wall.
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fiGURE 704.7
EQUIVALENT OPEN!NG fACTOR

704.8 Allowabie area of openings. The maximum area of un
protected or protected openings pennitted in an exterior wall in
any story shall not exceed the values set forth in Table 704.8.
Where both unprotected and protected openings are located in
the exterior wall in any story, the total area of the openings shall
comply with the following fonnula:

~+ Au ~ 1.0
a au

where:

A = Actual area of protected openings, or the equivalent
area of protected openings, Ae (see Section 704.7).

a = Allowable area of protected openings.

Au = Actual area of unprotected openings.

au = Allowable area of unprotected openings.

704.8.1 Automatic sprinkler system. In buildings
equipped throughout with an automatic sprinkler system in
accordance with Section 903.3.1.1, the maximum allowable
area of unprotected openings in occupancies other than
Groups H-l, H-2 and H-3 shall be the same as the tabulated
limitations for protected openings.

704.8.2 First story. In occupancies other than Group H, un
limited unprotected openings are pennitted in the first story
of exterior walls facing a street that have a fire separation
distance of greater than 15 feet (4572 nun), or facing an un
occupied space. The unoccupied space shall be on the same
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lot or dedicated for public use, shall not be less than 30 feet
(9144 mm) in width, and shall have access from a street by a
posted fire lane in accordance with the International Fire
Code.

704.9 Vertical separation of openings. Openings in exterior
walls in adjacent stories shall be separated vertically to protect
against fire spread on the exterior of the buildings where the
openings are within 5 feet (1524 mm) of each other horizon
tally and the opening in the lower story is not a protected open
ing in accordance with Section 715.4.8. Such openings shall be
separated vertically at least 3 feet (914 nun) by spandrel gird
ers, exterior walls or other similar assemblies that have a
fire-resistance rating of at least 1 hour or by flame barriers that
extend horizontally at least 30 inches (762 mm) beyond the ex
terior wall. Flame barriers shall also have a fire-resistance rat
ing of at least 1 hour. The unexposed surface temperature
limitations specified in ASTM E 119 shall not apply to the
flame barriers or vertical separation unless otherwise required
by the provisions of this code.

Exceptions:

1. This sectionshall not apply to buildings that are three
stories or less in height.

2. This section shall not apply to buildings equipped
throughout with an automatic sprinkler system in ac
cordance with Section 903.3.1.1 or 903.3.1.2.

3. Open parking garages..
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TABLE 704.8
MAX~MIUJM ARIEA Of EXTERIOR WAll OPENllNGSa

F~RIE SIEPARATION IDiSTANCE ('leet)

ClASSIF~CA1~ON Greater Greater Greater Greater Greater Greater Greater
OF OIPEN~NG oto 3e,h than 3 to 5b than 5 to 1Od,f than 10 to 15c,d,f than 15 to 20c,f than 20 to 25c, f than 25 to 30c, f than 30

Unprotected
Not Not 10%g 15%g 25%g 45%g 70%g No Limit

Permittedg Permittedb, g

Protected
Not

15% 25% 45% 75% No Limit No Limit No Limit
Permitted

For SI: I foot =304.8 mm.
a. Values given are percentage of the area of the exterior wall.
b. For occupancies in Group R-3, as applicable in Section 10I.2, the maximum percentage ofunprotected and protected exterior wall openings shall be 25 percent.
c. The area of openings in an open parking structure with a fire separation distance of greater than 10 feet shall not be limited.
d. For occupancies in Group H-2 or H-3, unprotected openings shall not be permitted for openings with a fire separation distance of 15 feet or less.
e. For requirements for fire walls for buildings with differing roof heights, see Section 705.6.1.
f. The area of unprotected and protected openings is not limited for occupancies in Group R-3, as applicable in Section 101.2, with a fire separation distance greater

than 5 feet.
g. Buildings whose exterior bearing wall, exterior nonbearing wall and exterior structural frame are not required to be fire-resistance rated shall be permitted to have

unlimited unprotected openings.
h. Includes accessory buildings to Group R-3 as applicable in Section 101.2.

•
7041.10 VeIrtficaH eXpilllSIlllIre. For buildings on the same lot, ap
proved protectives shall be provided in every opening that is
less than 15 feet (4572 mm) vertically above the roof of an ad
joining building or adjacent structure that is within a horizontal
fire separation distance of 15 feet (4572 mm) of the wall in
which the opening is located.

ExceptiiillllIJl: Opening protectives are not required where the
roof construction has a fire-resistance rating of not less than
1 hour for a minimum distance of 10 feet (3048 mm) from
the adjoining building and the entire length and span of the
supporting elements for the fire-resistance-rated roof as
sembly has a fire-resistance rating of not less than 1 hour.

704.11lPaliapets. Parapets shall be provided on exterior walls
of buildings.

JExceptiimlls: A parapet need not be provided on an exterior
wall where any of the following conditions exist:

1. The wall is not required to be fire-resistance rated in
accordance with Table 602 because of fire separation
distance.

2. The building has an area of not more than 1,000
square feet (93 m2) on any floor.

3. Walls that terminate at roofs of not less than 2-hour
fire-resistance-rated construction or where the roof,
including the deck and supporting construction, is
constructed entirely of noncombustible materials.

4. One-hour fire-resistance-rated exterior walls that ter
minate at the underside of the roof sheathing, deck or
slab, provided:

4.1. Where the roof/ceiling framing elements are
parallel to the walls, such framing and ele
ments supporting such framing shall not be of
less than I-hour fire-resistance-rated con
struction for a width of4 feet (1220 mm) mea
sured from the interior side of the wall for
Groups Rand U and 10 feet (3048 mm) for
other occupancies.
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4.2. Where roof/ceiling framing elements are not
parallel to the wall, the entire span of such
framing and elements supporting such fram
ing shall not be of less than I-hour fire-resis
tance-rated construction.

4.3. Openings in the roof shall not be located
within 5 feet (1524 mm) of the I-hour fire-re
sistance-rated exterior wall for Groups Rand
U and 10 feet (3048 mm) for other occupan
cies.

4.4. The entire building shall be provided with not
less than a Class B roof covering.

5. In occupancies of Groups R-2 and R-3 as applicable
in Section 101.2, both provided with a Class C roof
covering, the exterior wall shall be permitted to termi
nate at the roof sheathing or deck in Type III, IV and V
construction provided:

5.1. The roof sheathing or deck is constructed of
approved noncombustible materials or of
fire-retardant-treated wood, for a distance of4
feet (1220 mm); or

5.2. The roof is protected with 0.625-inch (15.88
mm) Type X gypsum board directly beneath
the underside of the roof sheathing or deck,
supported by a minimum of nominal 2-inch
(51 mm) ledgers attached to the sides of the
roof framing members, for a minimum dis
tance of 4 feet (1220 mm).

6. Where the wall is permitted to have at least 25 percent
of the exterior wall areas containing unprotected
openings based on fire separation distance as deter- R.'.•

mined in accordance with Section 704.8. U
7041.:U.• :ll. PaIrapet cOlIJlstnndimll. Parapets shall have the
same fire-resistance rating as that required for the support
ing wall, and on any side adjacent to a roof surface, shall
have noncombustible faces for the uppermost 18 inches
(457 mm), including counterflashing and coping materials.
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The height of the parapet shall not be less than 30 inches
(762 mm) above the point where the roof surface and the
wall intersect. Where the roof slopes toward a parapet at a
slope greater than two units vertical in 12 units horizontal
(16.7-percent slope), the parapet shall extend to the same
height as any portion of the roof within a fire separation dis
tance where protection of wall openings is required, but in
no case shall the height be less than 30 inches (762 nun).

704.12 Opening protection. Windows required to be pro
tected in accordance with Section 704.8,704.9, or 704.10 shall
comply with Section 715.4.8. Other openings required to be
protected with fire doors or shutters in accordance with Sec
tions 704.8,704.9 and 704.10 shall comply with Section 715.3.

Exception: Fire protective assemblies are not required
where the building is protected throughout by an automatic
sprinkler system and the exterior openings are protected by
an approved water curtain using automatic sprinklers ap
proved for that use. The sprinklers and the water curtain
shall be installed in accordance with NFPA 13.

704.12.1 Unprotected openings. Where protected open
ings are not required by Section 704, windows and doors
shall be constructed of any approved materials. Glazing
shall conform to the requirements of Chapters 24 and 26.

704.13 Joints. Joints made in or between exterior walls re
quired by this section to have a fire-resistance rating shall com
ply with Section 713.

Exception: Joints in exterior walls that are permitted to
have unprotected openings.

704.13.1 Voids. The void created at the intersection of a
floor/ceiling assembly and an exterior curtain wall assem
bly shall be protected in accordance with Section 713.4.

704.14 Duc~s and air transfer openings. Penetrations by air
ducts and air transfer openings in fire-resistance-rated exterior
walls required to have protected openings shall comply with
Section 716.

Exception: Foundation vents installed in accordance with
this code are permitted.

SECTION 105
FIRE WAllS

705.1 General. Each portion of a building separated by one or
more fire walls that comply with the provisions of this section
shall be considered a separate building. The extent and location
of such fire walls shall provide a complete separation. Where a
fire wall also separates groups that are required to be separated
by a fire barrier wall, the most restrictive requirements of each

I separation shall apply. Fire walls located on lot lines shall also
comply with Section 503.2. Such fire walls (party walls) shall
be constructed without openings.

705.2 Structural stability. Fire walls shall have sufficient
structural stability under fire conditions to allow collapse of
construction on either side without collapse of the wall for the
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duration oftime indicatedby the required fire-resistance rating. e
70503 Ma~erfials. Fire walls shall be of any approved
noncombustible materials.

Exceptfil[)l!1l: Buildings of Type V construction.

705.4 Fire~ll"esfi§tance Jra~ill1l.g. Fire walls shall have a fire-resis
tance rating of not less than that required by Table 705.4.

TABLE 705.4
IF~RIE WAlllFiIRE-RESISTANCE RATINGS

GROUP fIRE-RESISTANCE RATING (hours)

A, B, E, H-4, I, R-l, R-2, U 3a

F-l, H-3b, H-5, M, S-l 3

H-l, H-2 4b

F-2, S-2, R-3, R-4 2

a. Walls shall be not less than 2-hour fire-resistance rated where separating
buildings of Type II or V construction.

b. For Group H-l, H-2 or H-3 buildings, also see Sections 415.4 and 415.5.

705.5 HOIrfizilllJilltai ca:m.tinu.ityo Fire walls shall be continuous
from exterior wall to exterior wall and shall extend at least 18
inches (457 mm) beyond the exterior surface of exterior walls.

Exceptim1ls:

1. Fire walls shall be permitted to terminate at the inte
rior surface of combustible exterior sheathing or sid-
ing provided the exterior wall has a fire-resistance e
rating of at least 1 hour for a horizontal distance of at
least 4 feet (1220 mm) on both sides of the fire wall.
Openings within such exterior walls shall be protected
by fire assemblies having a fire protection rating of
not less than 3/4 hour.

2. Fire walls shall be permitted to terminate at the inte
rior surface of noncombustible exterior sheathing, ex
terior siding or other noncombustible exterior finishes
provided the sheathing, siding, or other exterior
noncombustible finish extends a horizontal distance
of at least 4 feet (1220 nun) on both sides of the fire
wall.

3. Fire walls shall be permitted to terminate at the inte
rior surface of noncombustible exterior sheathing
where the building on each side of the fire wall is pro
tected by an automatic sprinkler system installed in
accordance with Section 903.3.1.1 or 903.3.1.2.

70505.11. Ex~erior waDlso Where the fire wall intersects the
exterior walls, the fire-resistance rating for the exterior
walls on both sides of the fire wall shall have a I-hour
fire-resistance rating with 3/4-hour opening protection where
opening protection is required. The fire-resistance rating of
the exterior wall shall extend a minimum of 4 feet (1220
mm) on each side of the intersection of the fire wall to exte
rior wall. Exterior wall intersections at fire walls that form
an angle equal to or greater than 180 degrees (3.14 rad) do
not need exterior wall protection.

705.5.2 Horizontal projecting elements. Fire walls shall e
extend to the outer edge of horizontal projecting elements
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such as balconies, roof overhangs, canopies, marquees and
architectural projections that are within 4 feet (1220 mm) of
the fire wall.

ExceJPltioliI1lS~

1. Horizontal projecting elements without concealed
spaces provided the exterior wall behind and below
the projecting element has not less than I-hour
fire-resistance-rated construction for a distance
not less than the depth of the projecting element on
both sides of the fire wall. Openings within such
exterior walls shall be protected by fire assemblies
having a fire protection rating of not less than 3/4

hour.

2. Noncombustible horizontal projecting elements
with concealed spaces, provided a minimum
I-hour fire-resistance-rated wall extends through
the concealed space. The projecting element shall
be separated from the building by a minimum of
I-hour fire-resistance-rated construction for a dis
tance on each side of the fire wall equal to the depth
of the projecting element. The wall is not required
to extend under the projecting element where the
building exterior wall is not less than I-hour
fire-resistance rated for a distance on each side of
the fire wall equal to the depth of the projecting ele
ment. Openings within such exterior walls shall be
protected by fire assemblies having a fire protec
tion rating of not less than 3/4 hour.

3. For combustible horizontal projecting elements
with concealed spaces, the fire wall need only ex
tend through the concealed space to the outer edges
of the projecting elements. The exterior wall be
hind and below the projecting element shall be of
not less than I-hour fire-resistance-rated construc
tion for a distance not less than the depth of the pro
jecting elements on both sides of the fire wall.
Openings within such exterior walls shall be pro
tected by fire assemblies having a fire-protection
rating of not less than 314 hour.

705.6 VeJrtkall cOHlltill1lUnnty. Fire walls shall extend from the
foundation to a termination point at least 30 inches (762 mm)
above both adjacent roofs.

IExcejp>tftl[Jlnns~

1. Stepped buildings in accordance with Section
705.6.1.

2. Two-hour fire-resistance-rated walls shall be permit
ted to terminate at the underside of the roof sheathing,
deck or slab provided:

2.1. The lower roof assembly within 4 feet (1220
mm) of the wall has not less than a I-hour
fire-resistance rating and the entire length and
span of supporting elemeats for the rated roof
assembly has a fire-resistance rating of not
less than 1 hour.

2.2. Openings in the roof shall not be located
within 4 feet (1220 mm) of the fire wall.
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2.3. Each building shall be provided with not less
than a Class B roof covering.

3. Walls shall be permitted to terminate at the underside 0
of noncombustible roof sheathing, deck, or slabs
where both buildings are provided with not less than a
Class B roof covering. Openings in the roof shall not
be located within 4 feet (1220 mm) of the fire wall.

¢=l
4. In buildings of Type III, IV and V construction, walls

shall be permitted to terminate at the underside of
combustible roof sheathing or decks provided:

4.1. There are no openings in the roof within 4 feet
(1220 mm) of the fire wall,

4.2. The roof is covered with a minimum Class B
roof covering, and

4.3. The roof sheathing or deck is constructed of
fire-retardant-treated wood for a distance of 4
feet (1220 mm) on both sides of the wall or the
roof is protected with 5/s inch (15.9 mm) Type
X gypsum board directly beneath the under
side of the roof sheathing or deck, supported
by a minimum of2-inch (51 mm) nominal led
gers attached to the sides of the roof framing
members for a minimum distance of 4 feet
(1220 mm) on both sides of the fire wall.

¢=l
5. Buildings located above a parking garage designed in

accordance with Section 508.2 shall be permitted to
have the fire walls for the buildings located above the
parking garage extend from the horizontal separation
between the parking garage and the buildings.

7G5.((j).Jl StelPjp>ed lhlllliiRdftHllgs. Where a fire wall serves as an
exterior wall for a building and separates buildings having
different roof levels, such wall shall terminate at a point not
less than 30 inches (762 mm) above the lower roof level,
provided the exterior wall for a height of 15 feet (4572 mm)
above the lower roof is not less than I-hour fire-resis
tance-rated construction from both sides with openings pro
tected by assemblies having a 3/4-hourfire protection rating.

IExcejp>tiil[Jlnn: Where the fire wall terminates at the under
side of the roof sheathing, deck or slab of the lower roof,
provided:

1. The lower roof assembly within 10 feet (3048 mm)
ofthe wall has not less than a I-hour fire-resistance
rating and the entire length and span of supporting
elements for the rated roof assembly has a fire-re
sistance rating of not less than 1 hour.

2. Openings in the lower roof shall not be located
within 10 feet (3048 mm) of the fire wall.

705.7 CilDmlblllJ!stilhHe JfJramnll1lg nHlllfiiJre wanns. Adjacent combusti
ble members entering into a concrete or masonry fire wall from
opposite sides shall not have less than a 4-inch 002 mm) dis
tance between embedded ends. Where combustible members
frame into hollow walls or walls of hollow units, hollow spaces
shall be solidly filled for the full thickness of the wall and for a
distance not less than 4 inches (102 mm) above, below and be
tween the structural members, with noncombustible materials
approved for fireblocking.
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705.8 Openings. Each opening through a fire wall shall be pro
tected in accordance with Section 715.3 and shall not exceed
120 square feet (11 m2). The aggregate width of openings at any
floor level shall not exceed 25 percent of the length of the wall.

Exceptions:

1. Openings are not permitted in party walls constructed
in accordance with Section 503.2.

2. Openings shall not be limited to 120 square feet (11
m2) where both buildings are equipped throughout
with an automatic sprinkler system installed in accor
dance with Section 903.3.1.1.

705.9 Penetrations. Penetrations through fire walls shall com
ply with Section 712.

705.10 Joints. Joints made in or between fire walls shall com
ply with Section 713.

705.11 Ducts ami air transfer openings. Ducts and air trans
fer openings shall not penetrate fire walls.

Exception: Penetrations by ducts and air transfer openings
of fire walls that are not on a lot line shall be allowed pro
vided the penetrations comply with Sections 712 and 716.
The size and aggregate width of all openings shall not ex
ceed the limitations of Section 705.8.

SECTION 106
fiRE BARRIERS

706.1 General. Fire barriers used for separation of shafts, ex
its, exit passageways, horizontal exits or incidental use areas, to
separate different occupancies, to separate a single occupancy
into different fire areas, or to separate other areas where a fire
barrier is required elsewhere in this code or the International
Fire Code, shall comply with this section.

706.2 Materials. The walls and floor assemblies shall be of
materials permitted by the building type of construction.

706.3 Fire-resistance ratin.g. The fire-resistance rating of the
walls and floor assemblies shall comply with this section.

706.3.Jl. Shaft enclosu.res. The fire-resistance rating of the
fire barrier separating building areas from a shaft shall com
ply with Section 707.4.

706.3.2 IExit enclosu.res. The fire-resistance rating of the
fire barrier separating building areas from an exit shall com
ply with Section 1019.1.

706.3.3 Exit passageway. The fire-resistance rating of the
separation between building areas and an exit passageway
shall comply with Section 1020.1.

706.3.4 Horizontal exit. The fire-resistance rating of the
separation between building areas connected by a horizon
tal exit shall comply with Section 1021.1.

706.3.5 Incidlent21ll use areas. The fire barrier separating in
cidental use areas shall have a fire-resistance rating of not
less than that indicated in Table 302.1.1.

706.3.6 Separation of mixed occupall1ldes. Where the pro
visions of Section 302.3.2 are applicable, the fire barrier
separating mixed occupancies shall have a fire-resistance
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rating ofnot less than that indicated in Section 302.3.2 based _
on the occupancies being separated. .,

706.3.7 §nll1lglle-oCCllllpall1lcy fire areas. The fire barrier sepa-
rating a single occupancy into different fire areas shall have
a fire-resistance rating ofnot less than that indicated in Table
706.3.7.

TABLE 106.3.1
FIRIE-RIES~STANClERATING REQUIREMIENTS FOR fiRE

BARR~IERASSEMBUES BETWEEN fiRE AREAS

OCCUPANCY GROUP fIRE-RIESISTANCE RATING (hours)

H-l, H-2 4

F-l, H-3, 5-1 3

A, B, E, F-2, H-4, H-5,
2

I, M, R, 5-2

U 1

706.~ Conth1lunity oUire barrier waUs. Fire barrier walls shall
extend from the top of the floor/ceiling assembly below to the
underside of the floor or roof slab or deck above and shall be se
curely attached thereto. These walls shall be continuous
through concealed spaces such as the space above a suspended ij.
ceiling. The supporting construction for fire barrier walls shall !
be protected to afford the required fire-resistance rating of the
fire barrier supported except for I-hour fire-resistance-rated in
cidental use area separations as required by Table 302.1.1 in
buildings of Type IIB, lIIB and VB construction. Hollow verti
cal spaces within the fire barrier wall shall be firestopped at ev
ery floor level.

.!ExcellJtJiGl!1ls:

1. The maximum required fire-resistance rating for as
semblies supporting fire barriers separating tank stor
age as provided for in Section 415.7.2.1 shall be 2
hours, but not less than required by Table 601 for the
building construction type.

2. Shaft enclosure shall be permitted to terminate at a top
enclosure complying with Section 707.12.

706.5 lHIGrJizoIl1ltaH fire lharrners. Horizontal fire barriers shall ~.•.
be constructed in accordance with Section 711. ~

706.6 IExteJrB.Gr waHRs. Where exterior walls serve as a part of a
required fire-resistance-rated enclosure, such walls shall com
ply with the requirements of Section 704 for exterior walls and
the fire-resistance-rated enclosure requirements shall not ap
ply.

IExceptJiorrn.: Exterior walls required to be fire-resistance
rated in accordance with Section 1022.6.

706.7 Opell1lllJI1lgs. Openings in a fire barrier wall shall be pro
tected in accordance with Section 715. Openings shall be lim
ited to a maximum aggregate width of 25 percent of the length
of the wall, and the maximum area of any single opening shall
not exceed 120 square feet (11 m2). Openings in exit enclosures
shall also comply with Section 1019.1.1.

IExceptfiGIl1ls:

1. Openings shall not be limited to 120 square feet (11
m2) where adjoining fire areas are equipped through
out with an automatic sprinkler system in accordance
with Section 903.3.1.1.
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2. Fire doors serving an exit enclosure.

3. Openings shall not be limited to 120 square feet (11
m2) or an aggregate width of 25 percent of the length
of the wall where the opening protective assembly has
been tested in accordance with ASTM E 119 and has a
minimum fire-resistance rating not less than the
fire-resistance rating of the wall.

7lID6.8 IPelI1leftll"aftRolIll§. Penetrations through fire barriers shall
comply with Section 712.

706.8.]1 JP'll"oI!llRlhfiae~ pell1\e1ll"211RoIl1lS. Penetrations into an exit
enclosure shall only be allowed when permitted by Section
1019.1.2.

7iD6.llJl Jonll1lfts. Joints made in or between fire barriers shall com
ply with Section 713.

7({)(D.I0 JI)"1lllcas 31mll 2lRll" tnlllTIlsf[tell" OjplelTIlRlI1lgs. Penetrations by
ducts and air transfer openings shall comply with Sections 712
and 716.

S~C'f~OIT\!J 1rrJJ1
S~~f'f [E~ClOSU~IES

7@7.]1 GteIDlell"21ll. The provisions of this section shall apply to
vertical shafts where such shafts are required to protect open
ings and penetrations through floor/ceiling and roof/ceiling as
semblies.

707.2 Slh1af[t eJIlldOSUllll"e ll"ea:n1lllRll"e~. Openings through a
floor/ceiling assembly shall be protected by a shaft enclosure
complying with this section.

IExctelPaRom~:

1. A shaft enclosure is not required for openings totally
within an individual residential dwelling unit and
connecting four stories or less.

2. A shaft enclosure is not required in a building
equipped throughout with an automatic sprinkler
system in accordance with Section 903.3.1.1 for an
escalator opening or stairway which is not a portion
of the means of egress protected according to Item
2.1 or 2.2:

2.1. Where the area of the floor opening between
stories does not exceed twice the horizontal
projected area of the escalator or stairway and
the opening is protected by a draft curtain and
closely spaced sprinklers in accordance with
NFPA 13. In other than Groups Band M, this
application is limited to openings that do not
connect more than four stories.

2.2. Where the opening is protected by approved
power-operated automatic shutters at every
floor penetrated. The shutters shall be of
noncombustible construction and have a
fire-resistance rating of not less than 1.5
hours. The shutter shall be so constructed as to
close immediately upon the actuation of a
smoke detector installed in accordance with
Section 907.10 and shall completely shut off
the well opening. Escalators shall cease oper-

ation when the shutter begins to close. The
shutter shall operate at a speed of not more
than 30 feet per minute (15204 mm/s) and shall
be equipped with a sensitive leading edge to
arrest its progress where in contact with any
obstacle, and to continue its progress on re
lease ·therefrom.

3. A shaft enclosure is not required for penetrations by
pipe, tube, conduit, wire, cable, and vents protected
in accordance with Section 71204.

4. A shaft enclosure is not required for penetrations by
ducts protected in accordance with Section 71204.
Grease ducts shall be protected in accordance with
the International Mechanical Code.

5. A shaft enclosure is not required for floor openings
complying with the provisions for covered malls or
atriums.

6. A shaft enclosure is not required for approved ma
sonry chimneys, where annular space protection is
provided at each floor level in accordance with Sec
tion 717.2.5.

7. In other than Groups 1-2 and 1-3, a shaft enclosure is
not required for a floor opening that complies with
the following:

7.1. Does not connect more than two stories.

7.2. Is not part of the required means of egress sys
tem except as permitted in Section 1019.1.

7.3. Is not concealed within the building construc
tion.

7A. Is not open to a corridor in Group I and R oc
cupancies.

7.5. Is not open to a corridor on nonsprinklered
floors in any occupancy.

7.6. Is separated from floor openings serving other
floors by construction conforming to required
shaft enclosures.

8. A shaft enclosure is not required for automobile
ramps in open parking garages and enclosed parking
garages constructed in accordance with Sections
406.3 and 40604, respectively.

9. A shaft enclosure is not required for floor openings
between a mezzanine and the floor below.

10. A shaft enclosure is not required for joints protected
by a fire-resistant joint system in accordance with
Section 713.

11. Where permitted by other sections of this code.

7@7.3 Mattell"Ralls. The shaft enclosure shall be of materials per
mitted by the building type of construction.

707.4 IFRll"tea ll"eSRst21ll1lCe ll"2tllJIllg. Shaft enclosures shall have a
fire-resistance rating of not less than 2 hours where connecting
four stories or more and not less than1 hour where connecting
less than four stories. The number of stories connected by the n
shaft enclosure shall include any basements but not any mezza- U
nines. Shaft enclosures shall be constructed as fire barriers in
accordance with Section 706. Shaft enclosures shall have a
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fire-resistance rating not less than the floor assembly pene
trated, but need not exceed 2 hours.

707.5 Continuity. Shaft enclosure walls shall extend from the
top of the floor/ceiling assembly below to the underside of the
floor or roof slab or deck above and shall be securely attached
thereto. These walls shall be continuous through concealed
spaces such as the space above a suspended ceiling. The sup
porting construction shall be protected to afford the required
fire-resistance rating ofthe element supported. Hollow vertical
spaces within the shaft enclosure construction wall shall be
firestopped at every floor level.

707.6 Exterior walls. Where exterior walls serve as a part of a
required shaft enclosure, such walls shall comply with the re
quirements of Section 704 for exterior walls and the fire-resis
tance-rated enclosure requirements shall not apply.

Exception: Exterior walls required to be fire-resistance
rated in accordance with Section 1022.6.

707.7 Openings. Openings in a shaft enclosure shall be pro
tected in accordance with Section 715 as required for fire barri
ers. Such openings shall be self-closing or automatic-closing
by smoke detection.

707.7.1 Prohibited openings. Openings other than those
necessary for the purpose of the shaft shall not be permitted
in shaft enclosures.

707.8 Penetrations. Penetrations in a shaft enclosure shall be
protected in accordance with Section 712 as required for fire
barriers.

707.8.1 Prohibited penetrations. Penetrations other than
those necessary for the purpose of the shaft shall not be per
mitted in shaft enclosures. Ducts shall not penetrate exit
shaft enclosures.

Exception: Duct penetrations as permitted in Section
1019.1.2.

707.9 Joints. Joints in a shaft enclosure shall comply with Sec
tion 713.

707.10 Ducts and. air transfer openings. Penetrations of a
shaft enclosure by ducts and ~ir transfer openings shall comply
with Sections 712 and 716.

707.11 Enclosure at th.e bottom. Shafts that do not extend to
the bottom of the building or structure shall:

1. Be enclosed at the lowest level with construction of the
same fire-resistance rating as the lowest floor through
which the shaft passes, but not less than the rating re
quired for the shaft enclosure;

2. Terminate in a room having a use related to the purpose
of the shaft. The room shall be separated from the re
mainder of the building by construction having a fire-re
sistance rating and opening protectives at least equal to
the protection required for the shaft enclosure; or

3. Be protected by approved fire dampers installed in accor
dance with their listing at the lowest floor level within the
shaft enclosure.

Exceptions:

1. The fire-resistance-rated room separation is not re
quired provided there are no openings in or penetra-
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tions of the shaft enclosure to the interior of the build
ing except at the bottom. The bottom of the shaft shall
be closed off around the penetrating items with mate
rials permitted by Section 717.3.1 for draftstopping,
or the room shall be provided with an approved auto
matic fire suppression system.

2. A shaft enclosure containing a refuse chute or laundry
chute shall not be used for any other purpose and shall
terminate in a room protected in accordance with Sec
tion 707.13.4.

3. The fire-resistance-rated room separation and the pro
tection at the bottom of the shaft are not required pro
vided there are no combustibles in the shaft and there
are no openings or other penetrations through the
shaft enclosure to the interior of the building.

707.12 En.closure at the top. A shaft enclosure that does not
extend to the underside of the foof deck of the building shall be
enclosed at the top with construction ofthe same fire-resistance
rating as the topmost floor penetrated by the shaft, but not less
than the fire-resistance rating required for the shaft enclosure.

707.13 Reful§e and lau.ndry chutes. Refuse and laundry
chutes, access and termination rooms and incinerator rooms
shall meet the requirements of Sections 707.13.1 through
707.13.6.

Exception: Chutes serving and contained within a single
dwelling unit.

707.13.1 Refuse and laundry chute enclosures. A shaft
enclosure containing a refuse or laundry chute shall not be
used for any other purpose and shall be enclosed in accor
dance with Section 707.4. Openings into the shaft, including
those from access rooms and termination rooms, shall be
protected in accordance with this section and Section 715.
Openings into chutes shall not be located in exit access cor
ridors. Opening protectives shall be self-closing or auto
matic-closing upon the actuation of a smoke detector
installed in accordance with Section 907.10, except that
heat-activated closing devices shall be permitted between
the shaft and the termination room.

707.13.2 Materialis. A shaft enclosure containing a refuse
or laundry chute shall be constructed of materials as permit
ted by the building type of construction.

707.11.3.3 Refuse and laundry chute access rooms. Access
openings for refuse and laundry chutes shall be located in
rooms or compartments completely enclosed by construc
tion that has a fire-resistance rating of not less than 1 hour
and openings into the access rooms shall be protected by
opening protectives having a fire protection rating of not
less than 3/4 hour and shall be self-closing or automatic-clos
ing upon the detection of smoke.

707.13.4 Termination room. Refuse and laundry chutes
shall discharge into an enclosed room completely separated
from the remainder of the building by construction that has a
fire-resistance rating of not less than 1 hour and openings
into the termination room shall be protected by opening
protectives having a fire protection rating of not less than 3/4

hour and shall be self-closing or automatic-closing upon the
detection of smoke. Refuse chutes shall not terminate in an
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incinerator room. Refuse and laundry rooms that are not
provided with chutes need only comply with Table 302.1.1.

707.13.5 incinerator room. Incinerator rooms shall com
ply with Table 302.1.1.

707.13.6 AIDltomatic lfire sjpJrHHllBder system. An approved
automatic fire sprinkler system shall be installed in accor
dance with Section 903.2.10.2.

707.14 Ellevator alllld! dumbwaiter shafts. Elevator hoistway
and dumbwaiter enclosures shall be constructed in accordance
with Section 707.4 and Chapter 30.

707.14J. Elevator llobby. Elevators opening into a fire-re
sistance-rated corridor as required by Section 1016.1 shall
be provided with an elevator lobby at each floor containing
such a corridor. The lobby shall separate the elevators from
the corridor by fire partitions and the required opening pro
tection. Elevator lobbies shall have at least one means of
egress complying with Chapter 10 and other provisions
within this code.

ExcejptiOilD.s:

1. In office buildings, separations are not required
from a street-floor elevator lobby provided the en
tire street floor is equipped with an automatic
sprinkler system in accordance with Section
903.3.1.1.

2. Elevators not required to be located in a shaft in ac
cordance with Section 707.2.

3. Where additional doors are provided in accor
dance with Section 3002.6. Such doors shall be
tested in accordance with UL 1784 without an arti
ficial bottom seal.

4. In other than Group 1-3, and buildings more than
four stories above the lowest level of fire depart
ment vehicle access, lobby separation is not re
quired where the building, including the lobby and
corridors leading to the lobby, is protected by an
automatic sprinkler system installed throughout in
accordance with Section 903.3.1.1 or 903.3.1.2.

SECT~ON 108
f~~E IPART~T~ONS

708.]. Gell1leraR. The following wall assemblies shall comply
with this section.

1. Walls separating dwelling units in the same building.

2. Walls separating sleeping units in occupancies in Group
R-l, hotel occupancies, R-2 and I-I.

3. Walls separating tenant spaces in covered mall buildings
as required by Section 402.7.2.

4. Corridor walls as required by Section 1016.1.

5. Elevator lobby separation as required by Section
707.14.1.

708.2 Materials. The walls shall be of materials permitted by
the building type of construction.

708.3 FiJregresistance ratill1lg. The fire-resistance rating of the
walls shall be at least 1 hour.
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Exceptions:

1. Corridor walls as permitted by Table 1016.1.

2. Dwelling unit and sleeping unit separations in buildings
of Type HB, IIlB and VB construction shall have fire-re
sistance ratings of not less than '/2 hour in buildings
equipped throughout with an automatic sprinkler system
in accordance with Section 903.3.1.1.

708.4 Contilmity. Fire partitions shall extend from the top of
the floor assembly below to the underside of the floor or roof
slab or deck above or to the fire-resistance-rated floor/ceiling
or roof/ceiling assembly above, and shall be securely attached
thereto. If the partitions are not continuous to the deck, and
where constructed of combustible construction, the space be
tween the ceiling and the deck above shall be fireblocked or
draftstopped in accordance with Sections 717.2.1 and 717.3.1
at the partition line. The supporting construction shall be pro
tected to afford the required fire-resistance rating of the wall ~.•
supported, except for tenant and sleeping unit separation walls LJ
and exit access corridor walls in buildings ofType lIB, IIIB and
VB construction.

Exceptions:

1. The wall need not be extended into the crawl space be
low where the floor above the crawl space has a mini
mum I-hour fire-resistance rating.

2. Where the room-side fire-resistance-rated membrane
of the corridor is carried through to the underside of a
fire-resistance-rated floor or roof above, the ceiling of
the corridor shall be permitted to be protected by the
use of ceiling materials as required for a I-hour
fire-resistance-rated floor or roof system.

3. Where the corridor ceiling is constructed as required
for the corridor walls, the walls shall be permitted to
terminate at the upper membrane of such ceiling as
sembly.

4. The fire partition separating tenant spaces in a mall,
complying with Section 402.7.2, is not required to ex
tend beyond the underside of a ceiling that is not part
of a fire-resistance-rated assembly. A wall is not re
quired in attic or ceiling spaces above tenant separa
tion walls.

5. Fireblocking or draftstopping is not required at the
partition line in Group R-2 buildings that do not ex
ceed four stories in height provided the attic space is
subdivided by draftstopping into areas not exceeding
3,000 square feet (279 m2) or above every two dwell
ing units, whichever is smaller.

6. Fireblocking or draftstopping is not required at the
partition line in buildings equipped with an automatic
sprinkler system installed throughout in accordance
with Section 903.3.1.1 or 903.3.1.2 provided that au
tomatic sprinklers are installed in combustible
floor/ceiling and roof/ceiling spaces.

708.5 Exterior wains. Where exterior walls serve as a part of a
required fire-resistance-rated enclosure, such walls shall comply
with the requirements of Section 704 for exterior walls and the
fire-resistance-rated enclosure requirements shall not apply.
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708.6 Openings. Openings in a fire partition shall be protected
in accordance with Section 715.

708.7 Penetrations. Penetrations through fire partitions shall
comply with Section 712.

708.8 Joints. Joints made in or between fire partitions shall
comply with Section 713.

708.9 Ducts and air transfer openings. Penetrations by ducts
and air transfer openings shall comply with Sections 712 and
716.

SECTION 709
SMOKE BARRIERS

709.1 General. Smoke barriers shall comply with this section.

709.2 Materials. Smoke barriers shall be of materials permit
ted by the building type of construction.

709.3 Fire-resistance rating. A I-hour fire-resistance rating is
required for smoke barriers.

Exception: Smoke barriers constructed of minimum
0.10-inch-thick (2.5 mm) steel in Group 1-3 buildings.

709.4 Continuity. Smoke barriers shall form an effective
membrane continuous from outside wall to outside wall and
from floor slab to floor or roof deck above, including continuity·
through concealed spaces, such as those found above sus":
pended ceilings, and interstitial structural and mechanical
spaces. The supporting construction shall be protected to af
ford the required fire-resistance rating of the wall or floor sup
ported in buildings of other than Type lIB, IIIB or VB
construction.

Exception: Smoke barrier walls are not required in intersti
tial spaces where such spaces are designed and constructed
with ceilings that provide resistance to the passage of fire
and smoke equivalent to that provided by the smoke barrier
walls.

I 709.5 Openings. Openings in a smoke barrier shall be pro
tected in accordance with Section 715.

Exception: In Group 1-2, where such doors are installed
across corridors, a pair of opposite-swinging doors without
a center mullion shall be installed having vision panels with
approved fire-resistance-rated glazing materials in ap
proved fire-resistance-rated frames, the area of which shall
not exceed that tested. The doors shall be close fitting within
operational tolerances, and shall not have undercuts, lou
vers or grilles. The doors shall have head and jamb stops, as
tragals or rabbets at meeting edges and automatic-closing
devices. Positive-latching devices are not required.

709.6 Penetrations. Penetrations through smoke barriers shall
comply with Section 712.

709.7 Joints. Joints made in or between smoke barriers shall
comply with Section 713.

709.8 Ducts and air transfer openings. Penetrations by ducts
and air transfer openings shall comply with Sections 712 and
716.
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SIECT~ON 71 (()
SMOKE PARTITiONS

710.1 Generall. Smoke partitions installed as required else
where in the code shall comply with this section.

710.2 Materials. The walls shall be of materials permitted by
the building type of construction.

710.3 Fill"e~resnstancerating. Unless required elsewhere in the
code, smoke partitions are not required to have a fire-resistance
rating.

710.4 Contirmity. Smoke partitions shall extend from the floor
to the underside of the floor or roof deck above or to the under
side of the ceiling above where the ceiling membrane is con
structed to limit the transfer of smoke.

710.5 Opell1lings. Windows shall be sealed to resist the free pas
sage of smoke or be automatic-closing upon detection of smoke.
Doors in smoke partitions shall comply with this section.

7Ub.5.1 Louvers. Doors in smoke partitions shall not in
clude louvers.

710.5.2 Smoke and draf~~contJrol doors. Where required
elsewhere in the code, doors in smoke partitions shall be tested
in accordance with UL 1784 with an artificial bottom seal in
stalled across the full width ofthe bottom of the door assembly.
The air leakage rate of the door assembly shall not exceed 3.0
cubic feet per minute per square foot [ft3/(min ft2)] (0.015424
m3/sm2) ofdoor opening at 0.10 inch (24.9 Pa) ofwater for both
the ambient temperature test and the elevated temperature ex
posure test.

710.5.3 Senf~dosing or automatic-dosin.g doors. Where
required elsewhere in the code, doors in smoke partitions
shall be self-closing or automatic-closing in accordance
with Section 715.3.7.3.

710.6 lP'entetratiOills all1ld join.ts. The space around penetrating
items and in joints shall be filled with an approved material to
limit the free passage of smoke.

710.7 Ducts all1ld air transfer openings. Air transfer openings
in smoke partitions shall be provided with a smoke damper
complying with Section 716.3.2.

IExceptfioJnl~ Where the installation of a smoke damper will
interfere with the operation of a required smoke control sys
tem in accordance with Section 909, approved alternative
protection shall be utilized.

SECTION 7~1

HORIZONTAL ASSEMBLIES

711.1. General. Floor and roof assemblies required to have a
fire-resistance rating shall comply with this section.

711.2 Materials. The floor and roof assemblies shall be of ma
terials permitted by the building type of construction.

7Jl.1.3 Fir£-resistance Il"atillg. The fire-resistance rating of e
floor and roof assemblies shall not be less than that required by
the building type of construction. Where the floor assembly
separates mixed occupancies, the assembly shall have a fire-re
sistance rating of not less than that required by Section 302.3.2
based on the occupancies being separated. Where the floor as-
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sembly separates a single occupancy into different fire areas,
the assembly shall have a fire-resistance rating of not less than
that required by Section 706.3.7. Floor assemblies separating
dwelling units in the same building or sleeping units in occu
pancies in Group R-1, hotel occupancies, R-2 and 1-1 shall be a
minimum of I-hour fire-resistance-rated construction.

JExceptnmll~ Dwelling unit and sleeping unit separations in
buildings of Type lIB, IIIB, and VB construction shall have
fire-resistance ratings of not less than 1/2 hour in buildings
equipped throughout with an automatic sprinkler system in
accordance with Section 903.3.1.1.

71ll..3.1 Cemll1lg p~rrnen§. Where the weight of lay-in ceiling
panels, used as part of fire-resistance-rated floorlceiling or
roof/ceiling assemblies, is not adequate to resist an upward
force of Ilb/ft.2 (48 Pa), wire or other approved devices shall
be installed above the panels to prevent vertical displace
ment under such upward force.

711.3.2 Access ([}l~~l1"s. Access doors shall be permitted in
ceilings of fire-resistance-rated floor/ceiling and roof/ceil
ing assemblies provided such doors are tested in accordance
with ASTM E 119 as horizontal assemblies and labeled by
an approved agency for such purpose.

711.3.3 UJrnus~bRe sp~ce. In I-hour fire-resistance-rated
floor construction, the ceiling membrane is not required to
be installed over unusable crawl spaces. In I-hour fire-resis
tance-rated roof construction, the floor membrane is not re
quired to be installed where unusable attic space occurs
above.

711.4 Corrntnll1lunty. Assemblies shall be continuous without
openings, penetrations or joints except as permitted by this sec
tion and Sections 707.2, 712.4 and 713. Skylights an,d other
penetrations through a fire-resistance-rated roof deck are per
mitted to be unprotected, provided that the structural integrity
ofthe fire-resistance-rated roofconstruction is maintained. Un
protected skylights shall not be permitted in roof construction
required to be fire-resistance rated in accordance with Section
704.10. The supporting construction shall be protected to af
ford the required fire-resistance rating of the horizontal assem
bly supported.

711~5 PelI1l.etl1"~tioJnls. Penetrations through fire-resistance-rated
horizontal assemblies shall comply with Section 712.

71]1.6 Joints. Joints made in or between fire-resistance-rated
horizontal assemblies shall comply with Section 713. The void
created at the intersection of a floor/ceiling assembly and an ex
terior curtain wall assembly shall be protected in accordance
with Section 713.4.

71Il..7 Ducts alllld! ~il1" tl1"~JrJlsjfel1" opell1lHrrJlgs. Penetrations by ducts
and air transfer openings shall comply with Sections 712 and
716.

SIEC"~ON 1~ 2
~IENE1~Al~ONS

712.1 Scope. The provisions of this section shall govern the
materials and methods of construction used to protect through
penetrations and membrane penetrations.
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712.2 Hll1lstaRHatiolTJl ailetaills. Where sleeves are used, they shall
be securely fastened to the assembly penetrated. The space be
tween the item contained in the sleeve and the sleeve itself and
any space between the sleeve and the assembly penetrated shall
be protected in accordance with this section. Insulation and
coverings on or in the penetrating item shall not penetrate the
assembly unless the specific material used has been tested as
part of the assembly in accordance with this section.

712.3 IFil1"e~Jr'esist21ll1lce~l1"ateailwanns. Penetrations into or
through fire walls, fire barriers, smoke barrier walls, and fire
partitions shall comply with this section.

712.3.1 1I'lhnl"Oll.llglh pell1letl1"atimlls. Through penetrations of
fire-resistance-rated walls shall comply with Section
712.3.1.1 or 712.3.1.2. .

JExceptiorrn~ Where the penetrating items are steel, fer
rous or copper pipes or steel conduits, the annular space
between the penetrating item and the fire-resis
tance-rated wall shall be permitted to be protected as fol
lows:

1. In concrete or masonry walls where the penetrat
ing item is a maximum 6-inch (152 mm) nominal
diameter and the opening is a maximum 144
square inches (0.0929 m2), concrete, grout or mor
tar shall be permitted where installed the full thick
ness of the wall or the thickness required to
maintain the fire-resistance rating; or

2. The material used to fill the annular space shall
prevent the passage of flame and hot gases suffi
cient to ignite cotton waste when subjected to
ASTM E 119 time-temperature fire conditions un
der a minimum positive pressure differential of
0.01 inch (2.49 Pa) of water at the location of the
penetration for the time period equivalent to the
fire-resistance rating of the construction pene
trated.

712.3.1.1 IFil1"e~l1"esi§taj[me~l1"ateail ~ssembnies. Penetra
tions shall be installed as tested in an approved fire-resis
tance-rated assembly.

712.3.1.2 1I'1hl1"mHglh~JPlell1letl1"atn~1I1l rnl1"est~Jll> system.
Through penetrations shall be protected by an approved
penetration firestop system installed as tested in accor
dance with ASTM E 814 or UL 1479, with a minimum 0
positive pressure differential of 0.01 inch" (2.49 Pa) of
water and shall have an F rating of not less than the re
quired fire-resistance rating of the wall penetrated.

7:ll.Z.3.2 MembJr'arrne pell1letnlltnmlls. Membrane penetrations
shall comply with Section 712.3.1. Where walls and parti
tions are required to have a minimum I-hour fire-resistance
rating, recessed fixtures shall be installed such that the re
quired fire resistance will not be reduced.

JExceptimJls~

1. Steel electrical boxes that do not exceed 16 square
inches (0.0103 m2) in area provided the total area
of such openings does not exceed 100 square
inches (0.0645 m2) for any 100 square feet (9.29
m2

) of wall area. Outlet boxes on opposite sides of
the wall shall be separated as shown:

91



I

F~RE-RES~STANCE-RATED CONSTRUCTiON

1.1. By a horizontal distance of not less than 24
inches (610 nun);

1.2. By a horizontal distance of not less than the
depth of the wall cavity where the wall cav
ity is filled with cellulose loose fill,
rockwool or slag mineral wool insulation;

1.3. By solid fireblocking in accordance with
Section 717.2.1;

1.4. By protecting both outlet boxes with listed
putty pads; or

1.5. By other listed materials and methods.

2. Membrane penetrations for listed electrical outlet
boxes of any material are permitted provided such
boxes have been tested for use in fire-resis
tance-rated assemblies and are installed in accor
dance with the instructions included in the listing.
Outlet boxes on opposite sides of the wall shall be
separated as follows:

2.1. By a horizontal distance of not less than 24
inches (610 nun);

2.2. By solid fireblocking in accordance with
Section 717.2.1;

2.3. By protecting both outlet boxes with listed
putty pads; or

2.4. By other listed materials and methods.

3. The annular space created by the penetration of a
fire sprinkler provided it is covered by a metal es
cutcheon plate.

712.3.3 Ducts and air transfer opeJrningso Penetrations of
fire-resistance-rated walls by ducts and air transfer open
ings that are not protected with fire dampers shall comply
with this section.

712.3.4 Dissimilar materials. Noncombustible penetrating
items shall not connect to combustible items beyond the
point of fires topping unless it can be demonstrated that the
fire-resistance integrity of the wall is maintained.

712.4 Horizontal assemblies. Penetrations of a floor,
floor/ceiling assembly or the ceiling membrane of a roof/ceil
ing assembly shall be protected in accordance with Section
707. Penetrations permitted by Exceptions 3 and 4 of Section
707.2 shall comply with Sections 712.4.1 through 712.4.4.

Exception: Penetrations located within the same room or
undivided area as floor openings are not required to have a
shaft enclosure in accordance with Exception 1, 2, 5, 7, 8 or
9 in Section 707.2.

712.4.1 Through penetrations. Through penetrations of
fire-resistance-rated horizontal assemblies shall comply
with Section 712.4.1.1 or 712.4.1.2.

Exceptions:

1. Penetrations by steel, ferrous or copper conduits,
pipes, tubes, vents, concrete, or masonry through a
single fire-resistance-rated floor assembly where
the annular space is protected with materials that
prevent the passage of flame and hot gases suffi
cient to ignite cotton waste when subjected to
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ASTM E 119 time-temperature fire conditions un- _
der a minimum positive pressure differential of •
0.01 inch (2.49 Pa) of water at the location of the
penetration for the time period equivalent to the
fire-resistance rating of the construction pene-
trated. Penetrating items with a maximum 6-inch
(152 nun) nominal diameter shall not be limited to
the penetration of a single fire-resistance-rated
floor assembly provided that the area of the pene-
tration does not exceed 144 square inches (92 900
mm2) in any 100 square feet (9.3 m2) of floor area.

2. Penetrations in a single concrete floor by steel, fer
rous or copper conduits, pipes, tubes and vents
with a maximum 6-inch (152 nun) nominal diame
ter provided concrete, grout or mortar is installed
the full thickness of the floor or the thickness re
quired to maintain the fire-resistance rating. The
penetrating items with a maximum 6-inch (152
mm) nominal diameter shall not be limited to the
penetration of a single concrete floor provided that
the area of the penetration does not exceed 144
square inches (0.0929 m2).

3. Electrical outlet boxes of any material are permit
ted provided that such boxes are tested for use in
fire-resistance-rated assemblies and installed in
accordance with the tested assembly.

712.40:1.1 IFiJr'e a resistall1lcea rated assemblies. Penetra- e
tions shall be installed as tested in an approved fire-resis
tance-rated assembly.

712.4.102 1I'lInrmnglhl a peIDletration JfiJr'estop system.
Through penetrations shall be protected by an approved
through-penetration firestop system installed and tested
in accordance with ASTM E 8140rUL 1479, with a min- ~
imum positive pressure differential of0.01 inch (2.49 Pa)
of water. The system shall have an F rating and a T rating
of not less than 1 hour but not less than the required rating
of the floor penetrated.

lExcejpltnoHll: Floor penetrations contained and located
within the cavity of a wall do not require a T rating.

712.4.2 Membrall1le jplenetration.so Penetrations of mem
branes that are part of a fire-resistance-rated horizontal as
sembly shall comply with Section 712.4.1.1 or 712.4.1.2.
Where floor/ceiling assemblies are required to have a mini
mum I-hour fire-resistance rating, recessed fixtures shall be
installed such that the required fire resistance will not be re
duced.

lExceptimlls:

1. Membrane penetrations by steel, ferrous or copper
conduits, electrical outlet boxes, pipes, tubes,
vents, concrete, or masonry-penetrating items
where the annular space is protected either in ac
cordance with Section 712.4.1 or to prevent the
free passage of flame and the products of combus- _
tion. Such penetrations shall not exceed an aggre- •
gate area of 100 square inches (64500 nun2) in any
100 square feet (9.3 m 2) of ceiling area in assem-
blies tested without penetrations.
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2. Membrane penetrations by listed electrical outlet
boxes of any material are permitted provided such
boxes have been tested for use in fire-resis
tance-rated assemblies and are installed in accor
dance with the instructions included in the listing.

3. The annular space created by the penetration of a
fire sprinkler provided it is covered by a metal es
cutcheon plate.

'7n2.4!03 NOll1lrnJre~Jresu§tall1lce~Jrate«:ll 2lssemlbllues. Penetra
tions of horizontal assemblies without a required fire-resis
tance rating shall meet the requirements of Section 707 or
shall comply with Sections 712.4.3.1 through 712.4.3.2.

7Jl2.4!.3.Jl NOll1lcomlbunstulbllle jpJell1letJratull1lg utems.
Noncombustible penetrating items that connect not more
than three stories are permitted provided that the annular
space is filled with an approved noncombustible material
to resist the free passage of flame and the products of
combustion.

7112.41.3.2 Pell1letIT'atull1lg utems. Penetrating items that con
nect not more than two stories are permitted provided
that the annular space is filled with an approved material
to resist the free passage of flame and the products of
combustion.

7Jl2.4!.4! ]]])unds all1l«:ll auIT' tJrall1lsft'eIT' ojpJeJID.ull1lgs. Penetrations of
horizontal assemblies by ducts and air transfer openings that
are not required to have dampers shall comply with this sec
tion. Ducts and air transfer openings that are protected with
dampers shall comply with Section 716.

7Jl2.4.5 lI)nssnmnllaIT' mateJrftalls. Noncombustible penetrating
items shall not connect to combustible materials beyond the
point of firestopping unless it can be demonstrated that the
fire-resistance integrity of the horizontal assembly is main
tained.

7Jl2.4!06 IFllooIT' 1InIT'e «:IlOOIT's. Floor fire doors used to protect
openings in fire-resistance-rated floors shall be tested in the
horizontal position in accordance with ASTM E 119, and
shall achieve a fire-resistance rating not less than the assem
bly being penetrated. Floor fire doors shall be labeled by an
approved agency.

~~C1r~O~ 11:31
f~IRl~~IRl!E~~~1rAN1r JJO~~1r ~V~1r!E~~

7Jl30Jl Gell1leIT'21llo Joints installed in or between fire-resis
tance-rated walls, floor or floor/ceiling assemblies and roofs or
roof/ceiling assemblies shall be protected by an approved
fire-resistant joint system designed to resist the passage of fire
for a time period not less than the required fire-resistance rating
of the wall, floor or roof in or between which it is installed.
Fire-resistant joint systems shall be tested in accordance with
Section 713.3. The void created at the intersection of a
floor/ceiling assembly and an exterior curtain wall assembly
shall be protected in accordance with Section 713.4.

lExceptnoll1l: Fire-resistantjoint systems shall not be required
for joints in all of the following locations:

1. Floors within a single dwelling unit.

2. Floors where the joint is protected by a shaft enclo
sure in accordance with Section 707.

3. Floors within atriums where the space adjacent to the
atrium is included in the volume of the atrium for
smoke control purposes.

4. Floors within malls.

5. Floors within open parking structures.

6. Mezzanine floors.

7. Walls that are permitted to have unprotected open
ings.

8. Roofs where openings are permitted.

9. Control joints not exceeding a maximum width of
0.625 inch (15.9 mm) and tested in accordance with
ASTM E 119.

7Jl3.2 ITll1lstalHatuoll1l. Fire-resistant joint systems shall be se
curely installed in or on the joint for its entire length so as not to
dislodge, loosen or otherwise impair its ability to accommo
date expected building movements and to resist the passage of
fire and hot gases.

7Jl3.3 IFuIT'e test cIT'nteIT'na. Fire-resistant joint systems shall be
tested in accordance with the requirements of either ASTM E n
1966 or UL 2079. Nonsymmetrical wall joint systems shall be U
tested with both faces exposed to the furnace, and the assigned
fire-resistance rating shall be the shortest duration obtained
from the two tests. When evidence is furnished to show that the
wall was tested with the least fire-resistant side exposed to the
furnace, subject to acceptance of the building official, the wall
need not be subjected to tests from the opposite side.

]ExcejpJtnil.m: For exterior walls with a horizontal fire separa
tion distance greater than 5 feet (1524 mm), the joint system
shall be required to be tested for interior fire exposure only.

7Jl3Al ]EldeIT'HoJr c1lllIT'tanll1l waHll/ffilooIT' ull1lteIT'sectnoll1l. Where fire
resistance-rated floor or floor/ceiling assemblies are required,
voids created at the intersection of the exterior curtain wall as
semblies and such floor assemblies shall be sealed with an ap
proved material or system to prevent the interior spread of fire. n
Such material or systems shall be securely installed and capa- U
ble of preventing the passage of flame and hot gases sufficient
to ignite cotton waste where subjected to ASTM E 119
time-temperature fire conditions under a minimum positive
pressure differential of0.01 inch of water (2.49 Pa) for the time
period at least equal to the fire-resistance rating of the floor as- ~.•.
sembly. Height and fire-resistance requirements for curtain .
wall spandrels shall comply with Section 704.9.

~[EC1r~ON 114}
f~R~cR[E~~SrrANCtE RlAT~NG Of

S1rIi9l\LDC1flJJRAl MEMBIER~

7Jl4!0Jl Rea:nunnIT'emeJID.tso The fire-resistance rating of structural
members and assemblies shall comply with the requirements
for the type of construction and shall not be less than the rating
required for the fire-resistance-rated assemblies supported.

JExcejpJtuOHll: Fire barriers and fire partitions as provided in
Sections 706.4 and 708.4, respectively.
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714.2 Protection of structmral members. Protection of col
umns, girders, trusses, beams, lintels or other structural mem
bers that are required to have a fire-resistance rating shall
comply with this section.

714.2.1 Individual protection. Columns, girders, trusses,
beams, lintels or other structural members that are required
to have a fire-resistance rating and that support more than
two floors or one floor and roof, or support a load-bearing
wall or a nonload-bearing wall more than two stories high,
shall be individually protected on all sides for the full length
with materials having the required fire-resistance rating.
Other structural members required to have a fire-resistance
rating shall be protected by individual encasement, by a
membrane or ceiling protection as specified in Section 711,
or by a combination of both. Columns shall also comply
with Section 714.2.2.

714.2.2 Column protection above ceilings. Where col
umns require a fire-resistance rating, the entire column, in
cluding its connections to beams or girders, shall be
protected. Where the column extends through a ceiling, fire
resistance of the column shall be continuous from the top of
the floor through the ceiling space to the top of the column.

714.2.3 Truss protection. The required thickness and con
struction of fire-resistance-rated assemblies enclosing
trusses shall be based on the results of full-scale tests or
combinations of tests on truss components or on approved
calculations based on such tests that satisfactorily demon
strate that the assembly has the required fire resistance.

714.2.4 Attachmen.ts to structural members. The edges
of lugs, brackets, rivets and bolt heads attached to structural
members shall be permitted to extend to within 1 inch (25
mm) of the surface of the fire protection.

714.2.5 Reinforcing. Thickness of protection for concrete
or masonry reinforcement shall be measured to the outside
of the reinforcement except that stirrups and spiral rein
forcement ties are permitted to project not more than
0.5-inch (12.7 mm) into the protection.

714.3 Embedments and. enclosures. Pipes, wires, conduits,
ducts or other service facilities shall not be embedded in the re
quired fire protective covering ofa structural member that is re
quired to be individually encased.

714.4 Impact protection. Where the fire protective covering
of a structural member is subject to impact damage from mov
ing vehicles, the handling of merchandise or other activity, the
fire protective covering shall be protected by comer guards or
by a substantial jacket of metal or other noncombustible mate
rial to a height adequate to provide full protection, but not less
than 5 feet (1524 mm) from the finished floor.

714.5 Exterior structural members. Load-bearing structural
members located within the exterior walls or on the outside of a
building or structure shall be provided with the highest fire-re
sistance rating as determined in accordance with the following:

1. As required by Table 601 for the type ofbuilding element
based on the type of construction of the building;

2. As required by Table 601 for exterior bearing walls based
on the type of construction; and
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3. As required by Table 602 for exterior walls based on the~
fire separation distance. •

714.6 BoUom flange protection. Fire protection is not re-
quired at the bottom flange of lintels, shelf angles and plates,
spanning not more than 6 feet (1829 mm) whether part of the
structural frame or not, and from the bottom flange of lintels,
shelf angles and plates not part of the structural frame, regard-
less of span.

714.' Seismic isolation systems. Fire-resistance ratings for
the isolation system shall meet the fire-resistance rating re
quired for the columns, walls, or other structural elements in
which the isolation system is installed in accordance with Table
601.

Isolation systems required to have a fire-resistance rating
shall be protected with approved materials or construction as
semblies designed to provide the same degree of fire resistance
as the structural element in which it is installed when tested in
accordance with ASTM E 119 (see Section 703.2).

Such isolation system protection applied to isolator units
shall be capable of retarding the transfer of heat to the isolator
unit in such a manner that the required gravity load-carrying ca
pacity of the isolator unit will not be impaired after exposure to
the standard time-temperature curve fire test prescribed in
ASTM E 119 for a duration not less than that required for the
fire resistance rating of the structure element in which it is in
stalled.

Such isolation system protection applied to isolator units
shall be suitably designed and securely installed so as not to
dislodge, loosen, sustain damage, or otherwise impair its abil
ity to accommodate the seismic movements for which the isola
tor unit is designed and to maintain its integrity for the purpose
of providing the required fire-resistance protection.

SECTION 715
OPENING PROTECTIVES

715.1 General. Opening protectives required by other sections
of this code shall comply with the provisions of this section.

715.2 Firemresistancemrated. glazing. Labeled fire-resis-I
tance-rated glazing tested as part of a fire-resistance-rated wall
assembly in accordance with ASTM E 119 shall not be required
to comply with this section.

715.3 Fire door and shutter assemblies. Approved fire door
and fire shutter assemblies shall be constructed of any material
or assembly of component materials that conforms to the test
requirements of Section 715.3.1,715.3.2 or715.3.3 and the fire
protection rating indicated in Table 715.3. Fire door assemblies
and shutters shall be installed in accordance with the provisions
of this section and NFPA 80.

.IExcelP~imD.s:

1. Labeled protective assemblies that conform to the re
quirements of this section or UL lOA, UL 14B and UL
14C for tin-clad fire door assemblies.

2. Floor fire doors in accordance with Section 712.4.6.
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TABLE 715.3
fiRE DOOIA AND fiRE SHUITtER f!1A1E PROTECTiON RATINGS

MIN~MUi\Ii

fiRE DOOR
AND fiRE

REQUIRED SHIlITIER
ASSEMBLY ASSEMBLY

RATING RATING
TYPE Of ASSEMBLY (hours) (hours)

Fire walls and fire barriers having a 4 3
required fire-resistance rating greater 3 33

than 1 hour 2 11/ 2

11/ 2 11
/ 2

Fire barriers having a required
fire-resistance rating of 1 hour:

Shaft, exit enclosure and exit
passageway walls 1 1

Other fire barriers 1 3/
4

Fire partitions:
Corridor walls 1 1/

3
b

0.5 1/
3

b

Other fire partitions 1 3/
4

3 11/ 2

Exterior walls 2 11/ 2

1 %
a. Two doors, each with a fire protection rating of 1'/2 hours, installed on oppo

site sides of the. same opening in a fire wall, shall be deemed equivalent in
fire protection rating to one 3-hour fire door.

b. For testing requirements, see Section 715.3.3.

715.3.11. Sidealhnnnged Gll" jplnvGtedl SWHll1lgnl11lg dooll"s.
Side-hinged and pivoted swinging doors shall be tested in
accordance with NFPA 252 or UL 10C. After 5 minutes into
the NFPA 252 test, the neutral pressure level in the furnace
shall be established at 40 inches (1016 mm) or less above the
sill.

715.3.2 Othell" tyjples of«l!OGll"s. Other types of doors, includ
ing swinging elevator doors, shall be tested in accordance
with NFPA 252 or UL lOB. The pressure in the furnace shall
be maintained as nearly equal to the atmospheric pressure as
possible. Once established, the pressure shall be maintained
during the entire test period.

715.3.3 DooJr' assemlbHnes nnn \CGJr'Jr'ndloJr's and! smoke lbaJr'Jr'na
eJr's. Fire door assemblies required to have a minimum fire
protection rating of 20 minutes where located in corridor
walls or smoke barrier walls having a fire-resistance rating
in accordance with Table 715.3 shall be tested in accordance
with NFPA 252 or UL 10C without the hose stream test. If a
20-minute fire door assembly contains glazing material, the
glazing material in the door itself shall have a minimum fire
protection rating of 20 minutes and be exempt from the hose
stream test. Glazing material in any other part of the door as
sembly, including transom lites and sidelites, shall be tested
in accordance with NFPA 257, including the hose stream
test, in accordance with Section 715.4. Fire door assemblies
shall also meet the requirements for a smoke- and draft-con
trol door assembly tested in accordance with UL 1784 with
an artificial bottom seal installed across the full width of the
bottom of the door assembly. The air leakage rate of the door
assembly shall not exceed 3.0 cfm per square foot (0.01524
m 3/s·m2) of door opening at 0.10 inch (24.9 Pa) of water for
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both the ambient temperature and elevated temperature
tests. Louvers shall be prohibited.

Ex\Ceptimns:

1. Viewports that require a hole not larger than 1 inch
(25 mm) in diameter through the door, have at least
an O.25-inch-thick (6.4 mm) glass disc and the
holder is of metal that will not melt out where sub
ject to temperatures of 1,700°F (927°C).

2. Corridor door assemblies in occupancies of Group
X-2 shall be in accordance with Section 407.3.1.

3. Unprotected openings shall be permitted for corri
dors in multitheater complexes where each motion
picture auditorium has at least one-half of its re
quired exit or exit access doorways opening di
rectly to the exterior or into an exit passageway.

715.3.4 Dooll"s in vertka~exit ell1.cllosmres amn exftt passagea ~..........•
ways. Fire door assemblies in vertical exit enclosures and exit
passageways shall have a maximum transmitted temperature
end point of not more than 450°F (232°C) above ambient at
the end of 30 minutes of standard fue test exposure.

Ex\Ceptim1l: The maximum transmitted temperature end
point is not required in buildings equipped throughout
with an automatic sprinkler system installed in accor
dance with Section 903.3.1.1 or 903.3.1.2.

711.5.3.4.J1. Glazfing fin doo!rs. Fire-protection-rated glaz
ing in excess of 100 square inches (0.065 m2) shall be
permitted in fire door assemblies when tested in accor
dance with NFPA 252 as components of the door assem
blies and not as glass lights, and shall have a maximum
transmitted temperature end point of 450°F (232°C) in
accordance with Section 715.3.4.

JEx\CeptHoll1l: The maximum transmitted temperature
end point is not required in buildings equipped
throughout with an automatic sprinkler system in
stalled in accordance with Section 903.3.1.1 or
903.3.1.2.

715.3.5 Labelled jplJr'otednve assembllies. Fire door assem
blies shall be labeled by an approved agency. The labels ~...•..••
shall comply with NFPA 80, and shall be permanently af
fixed to the door or frame.

715.3.5.1 Fnre dGoJr' llabenilll.g !requHJr'emeJl1lts. Fire doors
shall be labeled showing the name of the manufacturer,
the name of the third-party inspection agency, the fire
protection rating and, where required for fire doors in
exit enclosures by Section 715.3.4, the maximum trans
mitted temperature end point. Smoke and draft control
doors complying with UL 1784 shall be labeled as such.

L
l

abbellshshllabll be al~Pdrovehd a~d perman1entl~ affixhed. fThe m
a e s a e app Ie at t e lactory or ocatlOn were ab- W

rication and assembly are performed.

711.5.3.5.2 Ovell"sized doors. Oversized fire doors shall
bear an oversized fire door label by an approved agency
or shall be provided with a certificate of inspection fur
nished by an approved testing agency. When a certificate
of inspection is furnished by an approved testing agency,
the certificate shall state that the door conforms to the re-



715.3.7.2 AlIltomatk-dosing fire door assemblies. Au- _
tomatic-closing fire door assemblies shall be self-closing •
in accordance with NFPA 80.

715.3.8 Swinging fire shutters. Where fire shutters of the
swinging type are installed in exterior openings, not less
than one row in every three vertical rows shall be arranged to
be readily opened from the outside, and shall be identified
by distinguishing marks or letters not less than 6 inches (152
mm) high.

715.3.9 Roning fire shutters. Where fire shutters of the
rolling type are installed, such shutters shall include ap
proved automatic-closing devices.

715.4 Fire-protection rated. glazing. Glazing in fire window
assemblies shall be fire protection rated in accordance with this
section and Table 715.4(. Glazing in fire doors shall comply
with Section 715.3.6. Fire-protection-rated glazing installed as
an opening protective in fire partitions, smoke barriers and fire I
barriers shall be tested in accordance with and shall meet the
acceptance criteria of NFPA 257 for a fire protection rating of
45 minutes. Fire-protection-rated glazing shall also comply
with NFPA 80. Fire-protection-rated glazing required in accor
dance with Section 704.12 for exterior wall opening protection
shall be tested in accordance with and shall meet the acceptance
criteria of NFPA 257 for a fire protection rating as required in
Section 715.4.8.

715.3.7.3 Smoke-activated doors. Automatic-closing
fire doors installed in the following locations shall be au
tomatic-closing by the actuation of smoke detectors in
stalled in accordance with Section 907.10 or by loss of
power to the smoke detector or hold-open device. Fire
doors that are automatic-closing by smoke detection
shall not have more than a 10-second delay before the
door starts to close after the smoke detector is actuated.

1. Doors installed across a corridor.

2. Doors that protect openings in horizontal exits, ex
its or exit access corridors required to be of fire-re
sistance-rated construction.

3. Doors that protect openings in walls required to be
fire-resistance rated by Table 302.1.1.

4. Doors installed in smoke barriers in accordance
with Section 709.5.

5. Doors installed in fire partitions in accordance
with Section 708.6.

6. Doors installed in a fire wall in accordance with
Section 705.8.

715.3.7.4 Doors fin pedestrian ways. Vertical sliding or
vertical rolling steel fire doors in openings through which e
pedestrians travel shall be heat activated or activated by
smoke detectors with alarm verification.

I
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quirements ofdesign, materials and construction, but has
not been subjected to the fire test.

715.3.5.3 Smoke and draft control door labeling re~

quirements. Smoke and draft control doors complying
with UL 1784 shall be labeled in accordance with Sec
tion 715.3.5.1 and shall show the letter "S" on the fire rat
ing label of the door. This marking shall indicate that the
door and frame assembly are in compliance when listed
or labeled gasketing is also installed.

715.3.5.4 Fire door frame labeling requ.irements. Fire
door frames shall be labeled showing the names of the
manufacturer and the third-party inspection agency.

715.3.6 Glazing material. Fire-protection-rated glazing
conforming to the opening protection requirements in Sec
tion 715.3 shall be permitted in fire door assemblies.

715.3.6.1 Size limitations. Wired glass used in fire doors
shall comply with Table 715.4.3. Other fire-protec
tion-rated glazing shall comply with the size limitations
ofNFPA 80.

Exceptions:

1. Fire-prote.ction-rated glazing in fire doors lo
cated in fire walls shall be prohibited except
that where serving as a horizontal exit, a
self-closing swinging door shall be permitted to
have a vision panel of not more than 100 square
inches (0.065 m2) without a dimension exceed
ing 10 inches (254 mm).

2. Fire-protection-rated glazing shall not be in
stalled in fire doors having a 11/ 2-hour fire pro
tection rating intended for installation in fire
barriers, unless the glazing is not more than 100
square iJ;lches (0.065 m2) in area.

715.3.6.2 Exit and elevator protectives. Approved
fire-protection-rated glazing used in fire doors in eleva
tor and stairway shaft enclosures shall be so located as to
furnish clear vision of the passageway or approach to the
elevator or stairway.

715.3.6.3 Labeling. Fire-protection-rated glazing shall
bear a label or other identification showing the name of
the manufacturer, the test standard and the fire protection
rating. Such label or other identification shall be issued
by an approved agency and shall be permanently affixed.

715.3.6.4 Safety glazing. Fire-protection-rated glazing
installed in fire doors or fire window assemblies in areas
subject to human impact in hazardous locations shall
comply with Chapter 24.

715.3.7 Door dosing. Fire doors shall be self-closing or au
tomatic-closing in accordance with this section.

Exception: Fire doors located in common walls separat
ing sleeping units in Group R-l shall be permitted with
out automatic-closing or self-closing devices.

715.3.7.1 Latch required. Unless otherwise specifically
permitted, single fire doors and both leaves of pairs of
side-hinged swinging fire doors shall be provided with
an active latch bolt that will secure the door when it is
closed.
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JExceptioJnls:

1. Wired glass in accordance with Section 715.4.3.

2. Fire-protection-rated glazing in 0.5-hour fire-resis
tance-rated partitions is permitted to have an
0.33-hour fire protection rating.
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TABllE 715.41
FIRE W~NIl)OW ASSEMBLY f~lRlE PROTIECT~ONRAtr~NGS

REQUIRED MINIMUM f~RE

ASSEMBLY WINDOW
RATING ASSEMBLY

TYPE Of ASSEMBLY (hours) AATU\!G (hours)

Interior walls:
Fire walls All Npa
Fire barriers and fire partitions > 1 Npa

1 %
Smoke barriers 1 3/

4

Exterior walls >1 I!/2
1 3/4

Party walls All Npa

a. Not permitted except as specified in Section 715.2.

715.4U.1resting 1l.mlI!!eJr jposntive jplJressllJIJre. NFPA 257 shall
evaluate fire-protection-rated glazing under positive pres
sure. Within the first 10 minutes of a test, the pressure in the
furnace shall be adjusted so at least two-thirds of the test
specimen is above the neutral pressure plane, and the neutral
pressure plane shall be maintained at that height for the bal
ance of the test.

715.4.2 NOllllsymmetJrkaR gllaznllllg systems. Nonsymmetrical
fire-protection-rated glazing systems in fire partitions, fire
barriers or in exterior walls with a fire separation of 5 feet
(1524 mm) or less pursuant to Section 704 shall be tested with
both faces exposed to the furnace, and the assigned fire pro
tection rating shall be the shortest duration obtained from the
two tests conducted in compliance with NFPA 257.

715.4.3 WnJredl gRass. Steel window frame assemblies of
0.125-inch (3.2 mm) minimum solid section or of not less
than nominal 0.048-inch-thick (1.2 mm) formed sheet steel
members fabricated by pressing, mitering, riveting, inter
locking or welding and having provision for glazing with
1/4-inch (6.4 mm) wired glass where securely installed in the
building construction and glazed with 1/4-inch (6.4 mm) la
beled wired glass shall be deemed to meet the requirements
for a 3/4-hour fire window assembly. Wired glass panels shall
conform to the size limitations set forth in Table 715.4.3.

TABLE 715.4.3
UM~T~NG S~ZlES OF W~RIEIDl GLASS PANELS

OPENING fiRE MAXIMUM MAX~i\liUM MAXIMUM
IPROTECT~ON AREA HEIGIHIT WmTIHI

RATiNG (square inches) (inches) (inches)

3 hours 0 0 0

II/Thour doors in
0 0 0

exterior walls

1 and 11
/" hours 100 33 10

3/A hour 1,296 54 54

20 minutes Not Limited Not Limited Not Limited

Fire window
1,296 54 54

assemblies

For SI: 1 inch =25.4 mm, 1 square inch =645.2 mm2.

715.4.4 NmllwnJr'elI!! gRass. Glazing other than wired glass in
fire window assemblies shall be fire-protection-rated glaz
ing installed in accordance with and complying with the size
limitations set forth in NFPA 80.
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715.4l.5 1l:D.staRRatnmn. Fire-protection-rated glazing shall be
in the fixed position or be automatic-closing and shall be in
stalled in approved frames.

71S.41.6 WfiJrlllI!!ow mll.llllnnolllls. Metal mullions that exceed a
nominal height of 12 feet (3658 mm) shall be protected with
materials to afford the same fire-resistance rating as re
quired for the wall construction in which the protective is lo
cated.

71S.41.7 llillteJrnoll" mJre wnlllllI!!ow assemlbllnes. Fire-protec
tion-rated glazing used in fire window assemblies located in
fire partitions and fire barriers shall be limited to use in as
semblies with a maximum fire-resistance rating of 1 hour in
accordance with this section.

715.41.7.Jl WheJre peJrmittelI!!. Fire-protection-rated glaz
ing shall be limited to fire partitions designed in accor
dance with Section 708 and fire barriers utilized in the
applications set forth in Sections 706.3.5 and 706.3.6
where the fire-resistance rating does not exceed 1 hour.

7JlSAl.7.2 Size llnmlltatnOll1ls. The total area of windows
shall not exceed 25 percent of the area of a common wall
with any room.

71S.41.8 JExteJrnoJr friiJre Wllll1llI!!I[JlW assembllnes. Exterior open
ings, other than doors, required to be protected by Section
704.12, where located in a wall required by Table 602 to
have a fire-resistance rating of greater than 1 hour, shall be
protected with an assembly having a fire protection rating of
not less than 11/ 2 hours. Exterior openings required to be
protected by Section 704.8, where located in a wall required
by Table 602 to have a fire-resistance rating of 1 hour, shall
be protected with an assembly having a fire protection rating
of not less than 3/4 hour. Exterior openings required to be
protected by Section 704.9 or 704.10 shall be protected with
an assembly having a fire protection rating of not less than
3/4hour. Openings in nonfire-resistance-rated exterior wall
assemblies that require protection in accordance with Sec
tion 704.8,704.9 or 704.10 shall have a fire protection rating
of not less than 3/4hour.

(:::J
7l5.41.<9l .ILalbellhng ll"ellJlllJlllll"emeltllts. Fire-protection-rated
glazing shall bear a label or other identification showing the ~

name of the manufacturer, the test standard, and the fire pro- .•
tection rating. Such label or identification shall be issued by·
an approved agency and shall be permanently affixed.

SECT~ON 11 (6

[JHUJCl'S AND A~IA TRAINJSf~R O[P)EU\!~NGS

7Jl6.1 GelllleJraH. The provisions of this section shall govern the
protection of ducts and air transfer openings in fire-resis
tance-rated assemblies.

7:R6.Jl.Jl Duds :imlI!! :illnl!" tJr:illllllsfell" ojplell1liJl1lgs wntllnmllt damjpla
eJr§. Ducts and air transfer openings that penetrate fire-resis
tance-rated assemblies and are not required by this section
to have dampers shall comply with the requirements of Sec
tion 712.

716.2 JIJrnstalDatnl[Jlllll. Fire dampers, smoke dampers, combina
tion fire/smoke dampers and ceiling dampers located within air
distribution and smoke control systems shall be installed in ac-
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cordance with the requirements of this section, the manufac
turer's installation instructions and listing.

716.2.11. Smoke control system. Where the installation of a
fire damper will interfere with the operation of a required
smoke control system in accordance with Section 909, ap
proved alternative protection shall be utilized.

716.2.2 Hazardous exh.aust ducts. Fire dampers for haz
ardous exhaust duct systems shall comply with the Interna
tional Mechanical Code.

716.3 Damper testing and ratings. Dampers shall be listed
and bear the label of an approved testing agency indicating
compliance with the standards in this section. Fire dampers
shall comply with the requirements ofUL 555. Only fire damp
ers labeled for use in dynamic systems shall be installed in
heating, ventilation and air-conditioning systems designed to
operate with fans on during a fire. Smoke dampers shall com
ply with the requirements of UL 555S. Combination
fire/smoke dampers shall comply with the requirements ofboth
UL 555 and UL 555S. Ceiling radiation dampers shall comply
with the requirements of UL 555C.

716.3.1 Fnre protection rating. Fire dampers shall have the
minimum fire protection rating specified in Table 716.3.1
for the type of penetration.

TABLE 716.3.1
fiRE DAMPER RATING

TVPEOF M~NiMUMDAMPER RATING
PENETRATION (hours)

Less than 3-hour fire-
1.5

resistance-rated assemblies

3-hour or greater fire-
3

resistance-rated assemblies

716.3.:11..1 Fire damper actuating device. The fire
damper actuating device shall meet one of the following
requirements:

1. The operating temperature shall be approximately
50°F (1DOC) above the normal temperature within
the duct system, but not less than 1600 P (71 °C).

2. The operating temperature shall be not more than
286°P (141°C) where located in a smoke control
system complying with Section 909.

3. Where a combination fire/smoke damper is lo
cated in a smoke control system complying with
Section 909, the operating temperature rating shall
be approximately 500 P (10°C) above the maxi
mum smoke control system designed operating
temperature, or a maximum temperature of 3500 P
(l77°C). The temperature shall not exceed the UL
555S degradation test temperature rating for a
combination fire/smoke damper.

716.3.2 Smoke dlamper ratings. Smoke damper leakage
ratings shall not be less than Class n. Elevated temperature
ratings shall not be less than 250°F (121°C).

716.3.2.1 Smoke damper actuation metllnodls. The
smoke damper shall close upon actuation of a listed
smoke detector or detectors installed in accordance with
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Section 907.10 and one of the following methods, as ap
plicable:

1. Where a damper is installed within a duct, a smoke
detector shall be installed in the duct within 5 feet
(1524 mm) of the damper with no air outlets or in
lets between the detector and the damper. The de
tector shall be listed for the air velocity,
temperature and humidity anticipated at the point
where it is installed. Other than in mechanical
smoke control systems, dampers shall be closed
upon fan shutdown where local smoke detectors
require a minimum velocity to operate.

2. Where a damper is installed above smoke barrier
doors in a smoke barrier, a spot-type detector listed
for releasing service shall be installed on either
side of the smoke barrier door opening.

3. Where a damper is installed within an unducted
opening in a wall, a spot-type detector listed for re
leasing service shall be installed within 5 feet
(1524 mm) horizontally of the damper.

4. Where a damper is installed in a corridor wall, the
damper shall be permitted to be controlled by a
smoke detection system installed in the corridor.

5. Where a total-coverage smoke detector system is
provided within areas served by a heating, ventila
tion and air-conditioning (HVAC) system, damp
ers shall be permitted to be controlled by the smoke
detection system.

716.4 Access and! identllfncatioJlJl. Fire and smoke dampers
shall be provided with an approved means of access, large
enough to permit inspection and maintenance of the damper
and its operating parts. The access shall not affect the integrity
of fire-resistance-rated assemblies. The access openings shall
not reduce the fire-resistance rating of the assembly. Access
points shall be permanently identified on the exterior by a label
having letters not less than 0.5 inch (12.7 mm) in height read
ing: SMOKE DAMPER or FIRE DAMPER. Access doors in
ducts shall be tight fitting and suitable for the required duct
construction. .

7Jl6.5 Where required. Fire dampers, smoke dampers, combi
nation fire/smoke dampers and ceiling radiation dampers shall
be provided at the locations prescribed in this section. Where an
assembly is required to have both fire dampers and smoke
dampers, combination fire/smoke dampers or a fire damper and
a smoke damper shall be required.

716.5.Jl Fire waUs. Ducts and air transfer openings permit
ted in fire walls in accordance with Section 705.11 shall be
protected with approved fire dampers installed in accor
dance with their listing.

716.5.2 Fore barriers. Ducts and air transfer openings in
fire barriers shall be protected with approved fire dampers
installed in accordance with their listing.

JEl'cejptooJlJl: Pire dampers are not required at penetrations
of fire barriers where any of the following apply:

1. Penetrations are tested in accordance with ASTM
E 119 as part ofthe fire-resistance-rated assembly.
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2. Ducts are used as part of an approved smoke con
trol system in accordance with Section 909.

3. Such walls are penetrated by ducted HVAC sys
tems, have a required fire-resistance rating of 1
hour or less, are in areas of other than Group Hand
are in buildings equipped throughout with an auto
matic sprinkler system in accordance with Section
903.3.1.1 or 903.3.1.2. For the purposes of this ex
ception, a ducted HVAC system shall be a duct sys
tem for conveying supply, return or exhaust air as
part of the structure's HVAC system. Such a duct
system shall be constructed of sheet steel not less
than 26 gage thickness and shall be continuous
from the air-handling appliance or equipment to
the air outlet and inlet terminals.

716.5.3 ShaJm errnCllilllS1lllJres. Ducts and air transfer openings
shall not penetrate a shaft serving as an exit enclosure except
as permitted by Section 1019.1.2.

716.5.3.1 JPerrnetJratnilllrrns illlft' shaft't errncllilllS1lllJres. Shaft en
closures that are permitted to be penetrated by ducts and
air transfer openings shall be protected with approved
fire and smoke dampers installed in accordance with
their listing.

1EX\cejptnilllrrn§~

1. Fire dampers are not required at penetrations of
shafts where:

1.1. Steel exhaust subducts are extended at
least 22 inches (559 mm) vertically in
exhaust shafts, provided there is a con
tinuous airflow upward to the outside; .

1.2. Penetrations are tested in accordance
with ASTM E 119 as part of the rated
assembly;

1.3. Ducts are used as part of an approved
smoke control system designed and in
stalled in accordance with Section 909,
and where the fire damper will interfere
with the operation of the smoke control
system; or

1.4. The penetrations are in parking garage
exhaust or supply shafts that are sepa
rated from other building shafts by not
less than 2-hour fire-resistance-rated
construction.

2. In Group B occupancies, equipped throughout
with an automatic sprinkler system in accor
dance with Section 903.3.1.1, smoke dampers
are not required at penetrations ofshafts where:

2.1. Bathroom and toilet room exhaust
openings with steel exhaust subducts,
having a wall thickness of at least 0.019
inches (0.48 mm) that extend at least 22
inches (559 mm) vertically and the ex
haust fan at the upper terminus, pow-

ered continuously in accordance with
the provisions of Section 909.11, main
tains airflow upward to the outside; or

2.2. Ducts are used as part of an approved
smoke control system, designed and in
stalled in accordance with Section 909,
and where the smoke damper will inter
fere with the operation of the smoke
control system.

3. Smoke dampers are not required at penetration
of exhaust or supply shafts in parking garages
that are separated from other building shafts by
not less than 2-hour fire-resistance-rated con
struction.

716.5.iJJ IFfiJre jp2Jrtntnmlls. Duct penetrations in fire partitions
shall be protected with approved fire dampers installed in
accordance with their listing.

JEi;\cejpltnorrns: In occupancies other than Group H, fire
dampers are not required where any of the following ap
ply:

1. The partitions are tenant separation and corridor
walls in buildings equipped throughout with an au
tomatic sprinkler system in accordance with Sec
tion 903.3.1.1 or 903.3.1.2 and the duct is ~
protected as a through penetration in accordance .•.
with Section 712.

2. The duct system is constructed of approved mate
rials in accordance with the International Mechan
ical Code and the duct penetrating the wall meets
all of the following minimum requirements:

2.1. The duct shall not exceed 100 square
inches (0.06 m2).

2.2. The duct shall be constructed of steel a
minimum of 0.0217 inch (0.55 mm) in
thickness.

2.3. The duct shall not have openings that com
municate the corridor with adjacent spaces
or rooms.

2.4. The duct shall be installed above a ceiling.

2.5. The duct shall not terminate at a wall regis
ter in the fire-resistance-rated wall.

2.6. A minimum 12-inch-Iong (0.30 m) by
0.060-inch-thick (1.52 mm) steel sleeve
shall be centered in each duct opening. The
sleeve shall be secured to both sides of the
wall and all four sides of the sleeve with
minimum 1'/2-inch by 1 1/ 2-inch by
0.060-inch (0.038 m by 0.038 m by 1.52
mm) steel retaining angles. The retaining
angles shall be secured to the sleeve and the
wall with No.1 0 (M5) screws. The annular
space between the steel sleeve and wall
opening shall be filled with rock (mineral)
wool batting on all sides.
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716.5.4,]. Corridors. A listed smoke damper designed to
resist the passage of smoke shall be provided at each
point a duct or air transfer opening penetrates a corridor
enclosure required to have smoke and draft control doors
in accordance with Section 715.3.3.

Exceptions:

1. Smoke dampers are not required where the
building is equipped throughout with an ap
proved smoke control system in accordance
with Section 909, and smoke dampers are not
necessary for the operation and control of the
system.

2. Smoke dampers are not required in corridor
penetrations where the duct is constructed of
steel not less than 0.019-inch (0.48 mm) in
thickness and there are no openings serving the
corridor.

716.5.5 Smoke barriers. A listed smoke damper designed
to resist the passage of smoke shall be provided at each point
a duct or air transfer opening penetrates a smoke barrier.
Smoke dampers and smoke damper actuation methods shall
comply with Section 716.3.2.1.

Exception: Smoke dampers are not required where the
openings in ducts are limited to a single smoke compart
ment and the ducts are constructed of steel.

716.6 Horizontal assemblies. Penetrations by ducts and air
transfer openings of a floor, floor/ceiling assembly or the ceil
ing membrane of a roof/ceiling assembly shall be protected by
a shaft enclosure that complies with Section 707 or shall com
ply with this section.

716.6.1 Through penetrations. In occupancies other than
Groups 1-2 and 1-3, a duct and air transfer opening system
constructed of approved materials in accordance with the
International Mechanical Code that penetrates a fire-resis
tance-rated floor/ceiling assembly that connects not more
than two stories is permitted without shaft enclosure protec
tion provided a fue damper is installed at the floor line.

Exception: A duct is permitted to penetrate three floors
or less without a fire damper at each floor provided it
meets all of the following requirements.

1. The duct shall be contained and located within the
cavity of a wall and shall be constructed of steel not
less than 0.019 inch (0.48 mm) (26 gage) in thick
ness.

2. The duct shall open into only one dwelling unit or
sleeping unit and the duct system shall be continu
ous from the unit to the exterior of the building.

3. The duct shall not exceed 4-inch (102 mm) nomi
nal diameter and the total area of such ducts shall
not exceed 100 square inches (0.065 m2) in any 100
square feet (9.3 m2) of floor area.

4. The annular space around the duct is protected
with materials that prevent the passage of flame
and hot gases sufficient to ignite cotton waste
where subjected to ASTM E 119 time-temperature
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conditions under a lll1mmum pOSItive pressure
differential of0.01 inch (2.49 Pa) of water at the lo
cation of the penetration for the time period equiv
alent to the fire-resistance rating of the
construction penetrated

5. Grille openings located in a ceiling of a fire-resis
tance-rated floor/ceiling or roof/ceiling assembly
shall be protected with a ceiling radiation damper
in accordance with Section 716.6.2.

716.6.2 Membrane penetrations. Where duct systems
constructed of approved materials in accordance with the
International Mechanical Code penetrate a ceiling of a
fire-resistance-rated floor/ceiling or roof/ceiling assembly,
shaft enclosure protection is not required provided an ap
proved ceiling radiation damper is installed at the ceiling
line. Where a duct is not attached to a diffuser that penetrates
a ceiling of a fire-resistance-rated floor/ceiling or roof/ceil
ing assembly, shaft enclosure protection is not required pro
vided an approved ceiling radiation damper is installed at
the ceiling line. Ceiling radiation dampers shall be tested in I
accordance with UL 555C and constructed in accordance
with the details listed in a fire-resistance-rated assembly or
shall be labeled to function as a heat barrier for air-handling
outlet/inlet penetrations in the ceiling of a fire-resis
tance-rated assembly. Ceiling radiation dampers shall not be
required where ASTM E 119 fire tests have shown that ceil
ing radiation dampers are not necessary in order to maintain
the fire-resistance rating of the assembly. Ceiling radiation
dampers shall not be required where exhaust duct penetra
tions are protected in accordance with Section 712.4.2,
where exhaust ducts are located within the cavity of a wall,
and where exhaust ducts do not pass through another dwell
ing unit or tenant space.

716.6.3 Nonfire-resistance-rated assemblies. Duct sys
tems constructed of approved materials in accordance with
the International Mechanical Code that penetrate
nonfire-resistance-rated floor assemblies and that connect
not more than two stories are permitted without shaft enclo
sure protection provided that the annular space between the
assembly and the penetrating duct is filled with an approved
noncombustible material to resist the free passage of flame
and the products of combustion. Duct systems constructed
of approved materials in accordance with the International
Mechanical Code that penetrate nonfire-resistance-rated
floor assemblies and that connect not more than three stories
are permitted without shaft enclosure protection provided
that the annular space between the assembly and the pene
trating duct is filled with an approved noncombustible mate
rial to resist the free passage of flame and the products of
combustion, and a fire damper is installed at each floor line.

Exception: Fire dampers are not required in ducts within
individual residential dwelling units.

716.7 Flexible ducts and air connectors. Flexible ducts and _
air connectors shall not pass through any fire-resistance-rated •
assembly. Flexible air connectors shall not pass through any
wall, floor or ceiling.
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CONCEAlE[O) SPACES

717.1 GeneraL Fireblocking and draftstopping shall be in
stalled in combustible concealed locations in accordance with
this section. Fireblocking shall comply with Section 717.2.
Draftstopping in floor/ceiling spaces and attic spaces shall
comply with Sections 717.3 and 717.4, respectively. The per
mitted use of combustible materials in concealed spaces of
noncombustible buildings shall be limited to the applications
indicated in Section 717.5.

717.2 Fireblockil1lg. In combustible construction, fireblocking
shall be installed to cut off concealed draft openings (both ver
tical and horizontal) and shall form an effective barrier between
floors, between a top story and a roof or attic space.
Fireblocking shall be installed in the locations specified in Sec
tions 717.2.2 through 717.2.7.

717.2.1lFurebUocknJIllg maaeIrnaHs. Fireblocking shall consist
of 2-inch (51 mm) nominal lumber or two thicknesses of
I-inch (25 mm) nominal lumber with broken lap joints or
one thickness of 0.719-inch (18.3 mm) wood structural
panel with joints backed by 0.719-inch (18.3 mm) wood
structural panel or one thickness of 0.75-inch (19 mm)
particleboard with joints backed by O.75-inch (19 mm)
particleboard. Gypsum board, cement fiber board, batts or
blankets of mineral wool or glass fiber or other approved
materials installed in such a manner as to be securely re
tained in place shall be permitted as an acceptable fireblock.
Batts or blankets of mineral or glass fiber or other approved
nonrigid materials shall be permitted for compliance with
the 10-foot (3048 mm) horizontal fireblocking in walls con
structed using parallel rows of studs or staggered studs.
Loose-fill insulation material shall not be used as a fireblock
unless specifically tested in the form and manner intended
for use to demonstrate its ability to remain in place and to re
tard the spread of fire and hot gases. The integrity of
fireblocks shall be maintained.

717.2.1.1 [}o1LlllbRe s1anllll waRRs. Batts or blankets of min
eral or glass fiber or other approved nonrigid materials
shall be allowed as fireblocking in walls constructed us
ing parallel rows of studs or staggered studs.

717.2.2 COlIB.ceaHe«1l wanD spaces. Fireblocking shall be pro
vided in concealed spaces of stud walls and partitions, in
cluding furred spaces, and parallel rows of studs or
staggered studs, as follows:

a. Vertically at the ceiling and floor levels.

b. Horizontally at intervals not exceeding 10 feet (3048
mm).

717.2.3 COJnJl1ledno!t1ls be~weell1l llllori:loll1ltaH amjJ verticaH
spaces. Fireblocking shall be provided at interconnections
between concealed vertical stud wall or partition spaces and
concealed horizontal spaces created by an assembly of floor
joists or trusses, and between concealed vertical and hori
zontal spaces such as occur at soffits, drop ceilings, cove
ceilings and similar locations.

717.2.4 Stairways. Fireblocking shall be provided in con
cealed spaces between stair stringers at the top and bottom
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of the run. Enclosed spaces under stairs shall also comply n
with Section 1019.1.5. U
717.2.5 CeiHng and! flloor opernlllrrngs. Where annular space
protection is provided in accordance with Exception 6 of
Section 707.2, Exception 1 of Section 712.4.2, or Section
712.4.3, flfeblocking shall be installed at openings around
vents, pipes, ducts, chimneys and fireplaces at ceiling and
floor levels, with an approved material to resist the free pas
sage of flame and the products of combustion. Factory-built
chimneys and fireplaces shall be fireblocked in accordance
with UL 103 and UL 127.

717.2.6 AIrcIlllJited1LllJr'aR trim. Fireblocking shall be installed
within concealed spaces ofexterior wall finish and other ex
terior architectural elements where permitted to be of com
bustible construction as specified in Section 1406 or where
erected with combustible frames, at maximum intervals of
20 feet (6096 mm). If noncontinuous, such elements shall
have closed ends, with at least 4 inches (102 mm) of separa
tion between sections.

Exceptions:

1. Fireblocking of cornices is not required in sin
gle-family dwellings, as applicable in Section ~",;,:
101.2. Fireblocking of cornices of a two-family.,.
dwelling as applicable in Section 101.2 is required
only at the line of dwelling unit separation.

2. Fireblocking shall not be required where installed
on noncombustible framing and the face of the ex
terior wall finish exposed to the concealed space is
covered by one of the following materials:

2.1. Aluminum having a minimum thickness of
0.019 inch (0.5 mm).

2.2. Corrosion-resistant steel having a base
metal thickness not less than 0.016 inch
(0.4 mm) at any point.

2.3. Other approved noncombustible materials.

717.2.7 COll1lceallerll sleeper spaces. Where wood sleepers
are used for laying wood flooring on masonry or concrete
fire-resistance-rated floors, the space between the floor slab
and the underside of the wood flooring shall be filled with an
approved material to resist the free passage of flame and
products of combustion or fireblocked in such a manner that
there will be no open spaces under the flooring that will ex
ceed 100 square feet (9.3 m2) in area and such space shall be
filled solidly under permanent partitions so that there is no
communication under the flooring between adjoining
rooms.

lExCeJ±DtiOlIllS:

I. Fireblocking is not required for slab-on-grade
floors in gymnasiums.

2. Fireblocking is required only at the juncture of
each alternate lane and at the ends of each lane in a
bowling facility.

Tn.7.3 Dr2lftstoppil1lg nlt1l !fJlOOIrs. In combustible construction,
draftstopping shall be installed to subdivide floor/ceiling as
semblies in the locations prescribed in Sections 717.3.2
through 717.3.3.
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717.3.1 Draftstopping materiaRs. Draftstopping materials
shall not be less than 0.5-inch (12.7 mm) gypsum board,
0.375-inch (9.5 mm) wood structural panel, 0.375-inch (9.5
mm) particleboard or other approved materials adequately
supported. The integrity of draftstops shall be maintained.

717.3.2 Groups R a 1, R-2, R-3 and R-4. Draftstopping
shall be provided in floor/ceiling spaces in Group R-l build
ings, in Group R-2 buildings as applicable in Section 101.2
with three or more dwelling units, in Group R-3 buildings as
applicable in Section 101.2 with two dwelling units and in
Group R-4 buildings. Draftstopping shall be located above
and in line with the dwelling unit and sleeping unit separa
tions.

Exceptions:

1. Draftstopping is not required in buildings
equipped throughout with an automatic sprinkler
system in accordance with Section 903.3.1.1.

2. Draftstopping is not required in buildings
equipped throughout with an automatic sprinkler
system in accordance with Section 903.3.1.2, pro
vided that automatic sprinklers are also installed in
the combustible concealed spaces.

717.3.3 Other groups. In other groups, draftstopping shall
be installed so that horizontal floor areas do not exceed
1,000 square feet (93 m2).

Exception: Draftstopping is not required in buildings
equipped throughout with an automatic sprinkler system
in accordance with Section 903.3 .1.1.

717.4 Draftstopping in attics. In combustible construction,
draftstopping shall be installed to subdivide attic spaces and
concealed roof spaces in the locations prescribed in Sections
717.4.2 and 717.4.3. Ventilation of concealed roof spaces shall
be maintained in accordance with Section 1203.2.

717.4.1 Draftstopping materials. Materials utilized for
draftstopping of attic spaces shall comply with Section
717.3.1.

717.4.1.1 Openings. Openings in the partitions shall be
protected by self-closing doors with automatic latches
constructed as required for the partitions.

717.4.2 Groups R-t and R a 2. Draftstopping shall be pro
vided in attics, mansards, overhangs or other concealed roof
spaces of Group R-2 buildings with three or more dwelling
units and in all Group R-l buildings. Draftstopping shall be
installed above, and in line with, sleeping unit and dwelling
unit separation walls that do not extend to the underside of
the roof sheathing above.

Exceptions:

1. Where corridor walls provide a sleeping unit or
dwelling unit separation, draftstopping shall only
be required above one of the corridor walls.
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2. Draftstopping is not required in buildings
equipped throughout with an automatic sprinkler
system in accordance with Section 903.3.1.1.

3. In occupancies in Group R-2 that do not exceed
four stories in height, the attic space shall be subdi
vided by draftstops into areas not exceeding 3,000
square feet (279 m2) or above every two dwelling
units, whichever is smaller.

4. Draftstopping is not required in buildings
equipped throughout with an automatic sprinkler
system in accordance with Section 903.3.1.2, pro
vided that automatic sprinklers are also installed in
the combustible concealed spaces.

7Jl7.4.3 Other group§. Draftstopping shall be installed in
attics and concealed roof spaces, such that any horizontal
area does not exceed 3,000 square feet (279 m2).

Exception: Draftstopping is not required in buildings
equipped throughout with an automatic sprinkler system
in accordance with Section 903.3.1.1.

717.5 CombustibRes in concealed spaces in Type I or II con
struction. Combustibles shall not be permitted in concealed
spaces of buildings of Type I or II construction.

Exceptilolll.s:

1. Combustible materials in accordance with Section
603.

2. Combustible materials complying with Section 602
of the International Mechanical Code.

3. Class A interior finish materials.

4. Combustible piping within partitions or enclosed
shafts installed in accordance with the provisions of
this code. Combustible piping shall be permitted
within concealed ceiling spaces where installed in ac
cordance with the International Mechanical Code
and the International Plumbing Code.

SECT~ON 718
F~REgRlESISlrANCE REQUIREMENTS

FOR PLASTER

718.1 Thickness of plaster. The minimum thickness of gyp
sum plaster or portland cement plaster used in a fire-resis
tance-rated system shall be determined by the prescribed fire
tests. The plaster thickness shall be measured from the face of
the lath where applied to gypsum lath or metal lath.

7Ht2 Plaster equivalents. For fire-resistance purposes, 0.5
inch (12.7 mm) of unsanded gypsum plaster shall be deemed
equivalent to 0.75 inch (19.1 mm) of one-to-three gypsum sand
plaster or 1 inch (25 mm) of portland cement sand plaster.

718.3 NmllcombustibRe furring. In buildings of Type I and II
construction, plaster shall be applied directly on concrete or
masonry or on approved noncombustible plastering base and
furring.
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7Jl8.4 Dounlblle renll1lforcemermft. Plaster protection more than 1
inch (25 nun) in thickness shall be reinforced with an additional
layer of approved lath embedded at least 0.75 inch (19.1 nun)
from the outer surface and fixed securely in place.

lExcejpltnoli1l: Solid plaster partitions or where otherwise de
termined by fire tests.

718.5 PRasfter alltermntnves for cilllrmcrefte. In reinforced con
crete construction, gypsum plaster or portland cement plaster is
perniitted to be substituted for 0.5 inch (12.7 nun) of the re
quired poured concrete protection, except that a minimum
thickness of 0.375 inch (9.5 mm) of poured concrete shall be
provided in reinforced concrete floors and 1inch (25 mm) in re
inforced concrete columns in addition to the plaster finish. The
concrete base shall be prepared in accordance with Section
2510.7.

§~CIJ~(Q)U\n 1~ ~

1J~IERMAlc AN[J) §(Q)UNDc~N§UlAT~D\BG MfQ\IJ~~~Al§

719'.Jl GelllleraL Insulating materials, including facings such as
n vapor retarders and vapor-permeable "membranes, similar cov
U erings, and all layers of single and multilayer reflective foil in

sulations, shall comply with the requirements of this section..
Where a flame spread index or a smoke-developed index is
specified in this section, such index shall be determined in ac
cordance with ASTM E 84. Any material that is subject to an

_ increase in flame spread index or smoke-developed index be
W yond the limits herein established through the effects of age,

moisture, or other atmospheric conditions shall not be permit
ted.

lExcelPtnorms:

1. Fiberboard insulation shall comply with Chapter 23.

2. Foam plastic insulation shall comply with Chapter 26.

3. Duct and pipe insulation and duct and pipe coverings
and linings in plenums shall comply with the Interna
tional Mechanical Code.

7Jl9.2 C({J)m:ealledl nrmstallllatnmn. Insulating materials, where
concealed as installed in buildings of any type of construction,
shall have a flame spread index of not more than 25 and a
smoke-developed index of not more than 450.

lExCelPtlll[))rm~ Cellulose loose-fill insulation that is not spray
applied, complying with the requirements of Section 719.6,
shall only be required to meet the smoke-developed index of
not more than 450.

7Ji9'.2.Ji JFadli1lgs. Where such materials are installed in con
cealed spaces in buildings of Type HI, IV or V construction,
the flame spread and smoke-developed limitations do not
apply to facings, coverings, and layers ofreflective foil insu
lation that are installed behind and in substantial contact
with the unexposed surface of the ceiling, wall or floor fin
ish.

719>.3 JEx]p({J)setrll llHllstallllatnorm. Insulating materials, where ex
posed as installed in buildings ofany type ofconstruction, shall

have a flame spread index of not more than 25 and a smoke-de
veloped index of not more than 450.

lExcelPtfimn: Cellulose loose-fill insulation that is not spray
applied complying with the requirements of Section 719.6
shall only be required to meet the smoke-developed index of
not more than 450.

719.3.1 Attnc ffi!oilllrs. Exposed insulation materials installed
on attic floors shall have a critical radiant flux of not less
than 0.12 watt per square centimeter when tested in accor
dance with ASTM E 970.

719'.4 JLoilllsearnUll Dll1lsunllatiimn. Loose-fill insulation materials
that cannot be mounted in the ASTM E 84 apparatus without a
screen or artificial supports shall comply with the flame spread
and smoke-developed limits of Sections 719.2 and 719.3 when
tested in accordance with CANIULC S102.2.

lExcelPftiioHll: Cellulose loose-fill insulation shall not be re
quired to comply with this test method, provided such insu
lation complies with the requirements of Section 719.6.

719'.5 Roof nrmsUllllatnilllrm. The use of combustible roof insulation
not complying with Sections 719.2 and 719.3 shall be permit
ted in any type of construction provided it is covered with ap
proved roof coverings directly applied thereto.

719.6 CellllunRilllse llooseafnRll nll1lsUllllattDmIll. Cellulose loose-fill insu
lation shall comply with CPSC 16 CFR, Part 1209 and CPSC
16 CFR, Part 1404. Each package of such insulating material
shall be clearly labeled in accordance with CPSC 16 CFR, Part
1209 and CPSC 16 CFR, Part 1404.

719'.7 IIrmsunllatnmn amll cilllverfiJIng Oli1l JPlDJPle anrll tlllllh>llrmg. Insulation
and covering on pipe and tubing shall have a flame spread index
of not more than 25 and a smoke-developed index of not more
than 450.

§E(CIJ~ON 12(Q)
~~ESC~~~T~ViE F~RlERES~SIJANCIE

72®.1 Germell"aR. The provisions of this section contain prescrip
tive details of fire-resistance-rated building elements. The ma
terials of construction listed in Tables 720.1 (1), 720.1 (2), and
720.1(3) shall be assumed to have the fire-resistance ratings
prescribed therein. Where materials that change the capacity
for heat dissipation are incorporated into a fire-resistance-rated
assembly, fire test results or other substantiating data shall be
made available to the building official to show that the required
fire-resistance-rating time period is not reduced.

72®.1.1 1rlhliclkrmess illljf IPrilllftedllve cilllvell"llll1lgs. The thickness
of fire-resistant materials required for protection of struc
tural members shall be not less than .set forth in Table
720.1 (1), except as modified in this section. The figures
shown shall be the net thickness of the protecting materials
and shall not include any hollow space in back of the protec
tion.

72®.1.2 Unntt maS~})ll1lry jpll"otedDilllrm. Where required, metal
ties shall be embedded in transverse joints of unit masonry
for protection of steel columns. Such ties shall be as set forth
in Table 720.1 (1) or be equivalent thereto.



FIRE-RESISTANCE-RATED CONSTRUCTION

720.1.3 Reinforcement for cast-in-place concrete coR
umn protection. Cast-in-place concrete protection for steel
columns shall be reinforced at the edges of such members
with wire ties of not less than 0.18 inch (4.6 mm) in diameter
wound spirally around the columns on a pitch of not more
than 8 inches (203 mm) or by equivalent reinforcement.

720.1.4 Plaster application. The finish coat is not required
for plaster protective coatings where they comply with the
design mix and thickness requirements of Tables 720.1(1),
720.1(2) and 720.1(3).

720.1.5 Bonded prestressed concrete tendons. For mem
bers having a single tendon or more than one tendon in
stalled with equal concrete cover measured from the nearest
surface, the cover shall not be less than that set forth in Table
720.1(1). For members having multiple tendons installed
with variable concrete cover, the average tendon cover shall
not be less than that set forth in Table 720.1(1), provided:

1. The clearance from each tendon to the nearest ex
posed surface is used to determine the average cover.

2. In no case can the clear cover for individual tendons
be less than one-half of that set forth in Table
720.1(1). A minimum cover of 0.75 inch (19.1 mm)
for slabs and 1 inch (25 mm) for beams is required for
any aggregate concrete.

3. For the purpose of establishing a fire-resistance rat
ing, tendons having a clear covering less than that set
forth in Table 720.1(1) shall not contribute more than
50 percent of the required ultimate moment capacity
for members less than 350 square inches (0.226 m2) in
cross-sectional area and 65 percent for larger mem
bers. For structural design purposes, however, ten
dons having a reduced cover are assumed to be fully
effective.

SECTION 721
CALCULATED FIRE RESISTANCE

721.1 General. The provisions of this section contain proce
dures by which the fire resistance of specific materials or com
binations of materials is established by calculations. These
procedures apply only to the information contained in this sec
tion and shall not be otherwise used. The calculated fire resis
tance of concrete, concrete masonry, and clay masonry
assemblies shall be permitted in accordance with ACI

I216.1ITMS 0216.1. The calculated fire resistance of steel as
semblies shall be permitted in accordance with Chapter 5 of
ASCE/SFPE 29.

721.1.1 Definitions. The following words and terms shall,
for the purposes of this chapter and as used elsewhere in this
code, have the meanings shown herein.

110

CERAMIC FIBER BLANKET. A mineral wool insula
tion material made of alumina-silica fibers and weighing 4
to 10 pounds per cubic foot (pcf) (64 to 160 kg/m3).

CONCRETE, CARBONATE AGGREGATE. Concrete I
made with aggregates consisting mainly of calcium or mag
nesium carbonate, such as limestone or dolomite, and con
taining 40 percent or less quartz, chert, or flint.

CONCRETE, CELLULAR. A lightweight insulating
concrete made by mixing a preformed foam with portland
cement slurry and having a dry unit weight of approximately
30 pef (480 kg/m3).

CONCRETE, LIGHTWEIGHT AGGREGATE. Con
crete made with aggregates of expanded clay, shale, slag or
slate or sintered fly ash or any natural lightweight aggregate
meeting ASTM C 330 and possessing equivalent fire-resis
tance properties and weighing 85 to 115 pef (1360 to 1840
kg/m3).

CONCRETE, PERLITE. A lightweight insulating con
crete having a dry unit weight of approximately 30 pef (480
kg/m3) made with perlite concrete aggregate. Perlite aggre
gate is produced from a volcanic rock which, when heated,
expands to form a glass-like material of cellular structure.

CONCRETE, SAND-LIGHTWEIGHT. Concrete made
with a combination of expanded clay, shale, slag, slate,
sintered fly ash, or any natural lightweight aggregate meet
ing ASTM C 330 and possessing equivalent fire-resistance
properties and natural sand. Its unit weight is generally be
tween 105 and 120 pef (1680 and 1920 kg/m3).

CONCRETE, SILICEOUS AGGREGATE. Concrete
made with normal-weight aggregates consisting mainly of
silica or compounds other than calcium or magnesium car
bonate, which contains more than 40-percent quartz, chert,
or flint.

CONCRJETE, VERMICULITE. A lightweight insulating
concrete made with vermiculite concrete aggregate which is
laminated micaceous material produced by expanding the
ore at high temperatures. When added to a portland cement
slurry the resulting concrete has a dry unit weight of approx
imately 30 pef (480 kg/m3).

GLASS FIBERBOARD. Fibrous glass roof insulation
consisting of inorganic glass fibers formed into rigid boards
using a binder. The board has a top surface faced with as
phalt and kraft reinforced with glass fiber.

MINERAIL BOARD. A rigid felted thermal insulation
board consisting of either felted mineral fiber or cellular
beads of expanded aggregate formed into flat rectangular
units.
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F~RIE-IF&IES~STANCIE-IF&ATIED CONSTRUCTiON

TAlBllE 120.~ (~ )
MiN~MlUJM PROTECTiON OF SlrlFUJJCTQJJRAl PARTS BASED ON lriME PIERIODS

FOR VARiOUS NONCOMBIUSlrilBlE iNSUlAlriNG MATERiAlSm

iVi!N~MUlM TIH~CKNESSOf
~NSUllAT~NGMATERIAL
FOR THIE FOllOWING
f~RIE-RIES!STANCE

STRUCTURAL
I?IER~ODS (inches)

PARTS TO BIE iTIEM 4 3 2 1
I?ROTIECTIED NUMBIER iNSIlJIUmNG MATIERIAlllJlSIED hour hour hour hour

1-1.1
Carbonate, lightweight and sand-lightweight aggregate concrete, members 6" x 6" or 21/ 2 2 11/ 2 1
greater (not including sandstone, granite and siliceous gravel).a

1-1.2
Carbonate, lightweight and sand-lightweight aggregate concrete, members 8" x 8" or

2 11/ 2 1 1
greater (not including sandstone, granite and siliceous gravel).a

1-1.3
Carbonate, lightweight and sand-lightweight aggregate concrete, members 11/ 2 1 1 1
12" x 12"or greater (not including sandstone, granite and siliceous gravel).a

1-1.4
Siliceous aggregate concrete and concrete excluded in Item 1-1.1, members 6" x 6"

3 2 11/ 2 1. or greater.a

1-1.5
Siliceous aggregate concrete and concrete excluded in Item 1-1.1, members 8" x 8" 21/ 2 2 1 1or greater.a

1-1.6
Siliceous aggregate concrete and concrete excluded in Item 1-1.1, members

2 1 1 112" X 12" or greater.a

1-.2.1 Clay or shale brick with brick and mortar filP 33/4 - - 21/ 4

1-3.1
4" hollow clay tile in two 2" layers; liz" mortar between tile and column; 3/g" metal

4 - - -
mesh 0.046" wire diameter in horizontal joints; tile fill. a

2" hollow clay tile; 3/t mortar between tile and column; 3/s"metal mesh 0.046" wire
1-3.2 diameter in horizontal joints; limestone concrete fill;a plastered with 31t gypsum 3 - - -

plaster.

2" hollow clay tile with outside wire ties 0.08" diameter at each course of tile or 3/g"
1-3.3 metal mesh 0.046" diameter wire in horizontal joints; limestone or trap-rock concrete - - 3 -

1. Steel columns filII extending I" outside column on all sides
and all of
primary trusses 1-3.4

2" hollow clay tile with outside wire ties 0.08" diameter at each course of tile with or
- - - 2

without concrete fill; 3/t mortar between tile and column.

Cement plaster over metal lath wire tied to 3/t cold-rolled vertical channels with
1-4.1 0.049" (No. 18 B.W. gage) wire ties spaced 3" to 6" on center. Plaster mixed - - 21/ 2

b 7/s
1:2 1/2 by volume, cement to sand.

Vermiculite concrete, 1:4 mix by volume over paperbacked wire fabric lath wrapped
directly around column with additional 2" x 2" 0.065"10.065" (No. 16/16 B.W. gage)

1-5.1 wire fabric placed 3/t from outer concrete surface. Wire fabric tied with 0.049" (No. 2 - - -

18 B.W. gage) wire spaced 6" on center for inner layer and 2" on center for outer
layer.

Perlite or vermiculite gypsum plaster over metal lath wrapped around column and
1-6.1 furred lilt from column flanges. Sheets lapped at ends and tied at 6" intervals with 11/ 2 1 - -

0.049" (No. 18 B.W. gage) tie wire. Plaster pushed through to flanges.

Perlite or vermiculite gypsum plaster over self-furring metal lath wrapped directly
1-6.2 around column, lapped I" and tied at 6" intervals with 0.049" (No. 18 B.W. gage) 13/4 Pis 1 -

wire.

1-6.3
Perlite or vermiculite gypsum plaster on metal lath applied to 3/t cold-rolled 11/ 2 - - -
channels spaced 24" apart vertically and wrapped flatwise around column.

Perlite or vermiculite gypsum plaster over two layers of liz" plain full-length gypsum
lath applied tight to column flanges. Lath wrapped with I" hexagonal mesh of No. 20

1-6.4 gage wire and tied with doubled 0.035" diameter (No. 18 B.W. gage) wire ties spaced 21/ 2 2 - -
23" on center. For three-coat work, the plaster mix for the second coat shall not
exceed 100 pounds of gypsum to 21/ 2 cubic feet of aggregate for the 3-hour system.

(continued)
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!FIRE-RESISTANCE-RATED CONSTRUCTiON

TABLE 720.1 (1 )~oll"lltiIl1lLDedi

MINIMUM PROTECTiON O!F STRUCTURAL PARTS BASED ON TIME PERIODS
fOR VARIOUS NONCOMBUSTiBLE !NSUlATiNG MATERiAlSm

MINIMUM THICKNESS OF
~NSULATING MATERIAL
fOR THE FOLLOWING

FIRE-RESISTANCE

STRUCTURAL
PERIODS (inches)

PARTS TO BE ITEM 4 3 2 1
PROTECTED NUMBER INSULATING iVlATIER~ALIUSIED hour hour hour hour

Perlite or vermiculate gypsum plaster over one layer of liz" plain full-length gypsum
lath applied tight to column flanges. Lath tied with doubled 0.049" (No. 18 B.W.

1-6.5
gage) wire ties spaced 23" on center and scratch coat wrapped with 1" hexagonal

- 2 - -
mesh 0.035" (No. 20 B.W. gage) wire fabric. For three-coat work, the plaster mix for
the second coat shall not exceed 100 pounds of gypsum to 21

/ 2 cubic feet of
aggregate.

Multiple layers of 112" gypsum wallboardc adhesivelyd secured to column flanges and
successive layers. Wallboard applied without horizontal joints. Comer edges of each

1-7.1 layer staggered. Wallboard layer below outer layer secured to column with doubled - - 2 1
0.049" (No. 18 B.W. gage) steel wire ties spaced 15" on center. Exposed comers
taped and treated.

Three layers of SIs" Type X gypsum wallboard.c First and second layer held in place
by 'Is" diameter by 13fg" long ring shank nails with Silt diameter heads spaced 24"

1. Steel columns
1-7.2

on center at comers. Middle layer also secured with metal straps at mid-height and 17Is
and all of 18" from each end, and by metal comer bead at each comer held by the metal straps.

- - -

primary trusses Third layer attached to comer bead with 1" long gypsum wallboard screws spaced
(continued) 12" on center.

Three layers of SIs" Type X gypsum wallboard,c each layer screw attached to ISIs"
steel studs 0.018" thick (No. 25 carbon sheet steel gage) at each comer of column.

1-7.3
Middle layer also secured with 0.049" (No. 18 B.W. gage) double-strand steel wire

- 17/s - -
ties, 24" on center. Screws are No.6 by 1" spaced 24" on center for inner layer, No.6
by ISIs" spaced 12"on center for middle layer and No.8 by 21/t spaced 12" on center
for outer layer.

Wood-fibered gypsum plaster mixed 1: 1 by weight gypsum-to-sand aggregate
applied over metal lath. Lath lapped 1" and tied 6" on center at all end, edges and
spacers with 0.049" (No. 18 B.W. gage) steel tie wires. Lath applied over liz" spacers

ISis1-8.1 made of 3/t furring channel with 2" legs bent around each comer. Spacers located 1" - - -
from top and bottom of member and a maximum of 40" on center and wire tied with
a single strand of 0.049" (No. 18 B.W. gage) steel tie wires. Comer bead tied to the
lath at 6" on center along each comer to provide plaster thickness.

Carbonate, lightweight and sand-lightweight aggregate concrete (not including

2-1.1
sandstone, granite and siliceous gravel) with 3" or finer metal mesh placed 1" from

2 11/ 2 1 1
the finished surface anchored to the top flange and providing not less than 0.025
square inch of steel area per foot in each direction.

2. Webs or
Siliceous aggregate concrete and concrete excluded in Item 2-1.1 with 3" or finer

21/ 2 11/ 22-1.2 metal mesh placed 1" from the finished surface anchored to the top flange and 2 1
flanges of providing not less than 0.025 square inch of steel area per foot in each direction.
steel beams

Cement plaster on metal lath attached to 3/t cold-rolled channels with 0.049" (No.and girders
2-2.1 18 B.W. gage) wire ties spaced 3" to 6" on center. Plaster mixed 1:2 1/2 by volume, - - 21

/ 2
b 7/s

cement to sand.

Vermiculite gypsum plaster on a metal lath cage, wire tied to 0.165" diameter (No.8
2-3.1 B.W. gage) steel wire hangers wrapped around beam and spaced 16" on center. Metal - 7/s - -

lath ties spaced approximately 5" on center at cage sides and bottom.

(continued)
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ii"AlBllE 120.~ {~)--<:onth'1llUleidi

MiN~MUlM iP'~Oii"IECii"~ONOf Sii"~UJCTUl~Al~ARii"S BASED ON ii"~ME PERiODS
IFO~ VARiOUS NONCOMBUSii"il8lllE ~NSUlAr~NG MAii"IER~AlSm

M!NiMIUM THiCKNESS OF
iNSlUlATiNG MATERIAL
FOR n!lE fOllOWiNG

FiRE-RESiSTANCE

STRUCTIURAl
PERiODS (inches)

PARTS TO BIE iTEM 4 3 2 1
PROTECTED NUMBER iNSULATiNG MATER~AlUSED hour hour hour hour

Two layers of Sfg" Type X gypsum wallboardc are attached to U-shaped brackets
spaced 24" on center. 0.018" thick (No. 25 carbon sheet steel gage) 15/ 8" deep by 1"
galvanized steel runner channels are first installed parallel to and on each side of the
top beam flange to provide a 112" clearance to the flange. The channel runners are
attached to steel deck or concrete floor construction with approved fasteners spaced
12" on center. U-shaped brackets are formed from members identical to the channel
runners. At the bent portion of the U-shaped bracket, the flanges of the channel are
cut out so that ISIs" deep comer channels can be inserted without attachment parallel
to each side of the lower flange.

2-4.1 As an alternate, 0.021"thick (No. 24 carbon sheet steel gage) 1" x 2" runner and
- - I!14 -

comer angles may be used in lieu of channels, and the web cutouts in the U-shaped
brackets may be omitted. Each angle is attached to the bracket with lIt-long No.8
self-drilling screws. The vertical legs of the V-shaped bracket are attached to the

2. Webs or
runners with one lIt long No.8 self-drilling screw. The completed steel framing
provides a 21/s" and lilt space between the inner layer of wallboard and the sides

flanges of and bottom of the steel beam, respectively. The inner layer of wallboard is attached
steel beams to the top runners and bottom comer channels or comer angles with Ill/-long No.6
and girders self-drilling screws spaced 16" on center. The outer layer of wallboard is applied
(continued) with 1%"-long No.6 self-drilling screws spaced 8" on center. The bottom comers are

reinforced with metal comer beads.

Three layers of SIs" Type X gypsum wallboardc attached to a steel suspension system
as described immediately above utilizing the 0.018" thick (No. 25 carbon sheet steel
gage) 1" x 2" lower comer angles. The framing is located so that a 21/8" and 2" space
is provided between the inner layer of wallboard and the sides and bottom of the
beam, respectively. The first two layers of wallboard are attached as described

2-4.2
immediately above. A layer of 0.035" thick (No. 20 B.W. gage) 1" hexagonal - 17/ 8 - -
galvanized wire mesh is applied under the soffit of the middle layer and up the sides
approximately 2". The mesh is held in position with the No.6 15/s"-10ng screws
installed in the vertical leg of the bottom comer angles. The outer layer of wallboard
is attached with No.6 211/-long screws spaced 8" on center. One screw is also
installed at the mid-depth of the bracket in each layer. Bottom comers are finished as
described above.

3. Bonded Carbonate, lightweight, sand-lightweight and siliceousf aggregate concrete
4g 3g 21/2 11/2pretensioned Beams or girders

reinforcement 3-1.1
in prestressed

2 11/2 1concretee Solid slabsh

Carbonate, lightweight, sand-lightweight and siliceousf aggregate concrete
Unrestrained members:

4-1.1
Solid slabsh - 2 11/2 -

4. Bonded or Beams and girdersi

unbonded 8" wide 41/2 21/2 13/4
post-tensioned greater than 12" wide 3 21/ 2 2 11/ 2

tendons in Carbonate, lightweight, sand-lightweight and siliceous aggregate
prestressed Restrained members: k

concretee. i Solid slabsh 11/4 1 31
4 -

4-1.2
Beams and girdersi

8" wide 21/2 2 13/4 -
greater than 12" wide 2 I3/4 11

/ 2 -

(continued)



FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 720.1 (1)~ontDnued e
MINIMUM PROTECTION OF STRUCTURAL PARTS BASED ON TIME PERIODS

FOR VARIOUS NONCOMBUSTIBLE INSULATING MATERIALSm

MINIMUM THICKNESS OF
INSULATING MATERIAL
FOR THE FOLLOWING

FIRE-RESISTANCE

STRUCTURAL
PERIODS (inches)

PARTS TO BE ITEM 4 3 2 1
PROTECTED NUMBER INSULATING MATERIAL USED hour hour hour hour

5. Reinforcing
steel in Carbonate, lightweight and sand-lightweight aggregate concrete, members 12" or
reinforced larger, square or round. (Size limit does not apply to beams and girders monolithic

11
/ 2

11
/ 2 11

/ 2 11
/ 2concrete 5-1.1 with floors.)

columns, beams Siliceous aggregate concrete, members 12" or larger, square or round. (Size limit 2 11
/ 2 11

/ 2 11
/ 2girders and does not apply to beams and girders monolithic with floors.)

trusses

6. Reinforcing
11/ 4

3/
4steel in 6-1.1 Carbonate, lightweight and sand-lightweight aggregate concrete. 11

/ 4 1
reinforced 6-1.2 Siliceous aggregate concrete. 13/4 11

/ 2 1 3/
4

concrete joistsl

7. Reinforcing and 7-1.1 Carbonate, lightweight and sand-lightweight aggregate concrete. 1 1 3/
4

3/
4tie rods in floor

7-1.2 Siliceous aggregate concrete. 11
/ 4 1 1 3/

4and roof slabsl

For SI: 1 inch =25.4 mm, 1 square inch =645.2 mm2, 1 cubic foot =0.0283 m3.

a. Reentrant parts of protected members to be filled solidly.
b. Two layers of equal thickness with a \-inch airspace between.
c. For all of the construction with gypsum wallboard described in Table 720.1 (l), gypsum base for veneer plaster of the same size, thickness and core type shall be

permitted to be substituted for gypsum wallboard, provided attachment is identical to that specified for the wallboard and the joints on the face layer are reinforced,
and the entire surface is covered with a minimum of 1/16-inch gypsum veneer plaster. e

d. An approved adhesive qualified under ASTM E 119.
e. Where lightweight or sand-lightweight concrete having an oven-dry weight of 110 pounds per cubic foot or less is used, the tabulated minimum cover shall be per-

mitted to be reduced 25 percent, except that in no case shall the cover be less than 3/4 inch in slabs or 11
/ 2 inches in beams or girders.

f. For solid slabs of siliceous aggregate concrete, increase tendon cover 20 percent.
g. Adequate provisions against spalling shall be provided by U-shaped or hooped stirrups spaced not to exceed the depth of the member with a clear cover of 1 inch.
h. Prestressed slabs shall have a thickness not less than that required in Table 720.1(3) for the respective fire resistance time period.
i. Fire coverage and end anchorages shall be as follows: Cover to the prestressing steel at the anchor shall be 112 inch greater than that required away from the anchor.

Minimum cover to steel-bearing plate shall be 1 inch in beams and 3/4 inch in slabs.
j. For beam widths between 8 inches and 12 inches, cover thickness shall be permitted to be determined by interpolation.
k. Interior spans of continuous slabs, beams and girders shall be permitted to be considered restrained.
1. For use with concrete slabs having a comparable fire endurance where members are framed into the structure in such a manner as to provide equivalent perfor

mance to that of monolithic concrete construction.
m. Generic fire-resistance ratings (those not designated as PROPRIETARY* in the listing) in GA 600 shall be accepted as if herein listed.
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f~IAIE-IAIES~STA~CIE-IAATIE[l) CONSTRUCT~O~

TA18llE 12lOl.1 (2)
RATED f~fAlE-IRIES~STA~CIE1P1E~~OllOS fOlIA VAR~OUS WAllS AND IP'AfAn'Ir~ONSa,o,p

M~N~MIlDM f~NISHIED

l"HICKNIESS IFACIE-TO-FAClEb

mEM
(inches)

MAl"ER~Al NIlDMBER CONSl"RIlDCl"~ON 4lhoull' 3 hour 2 hour 1 hour

1-1.1 Solid brick of clay or shalee 6 4.9 3.8 2.7

1-1.2 Hollow brick, not filled. 5.0 4.3 3.4 2.3

1-1.3
Hollow brick unit wall, grout or filled with perlite venniculite or expanded shale

6.6 5.5 4.4 3.0
1. Brick of clay or aggregate.

shale 4" nominal thick units at least 75 percent solid backed with a hat-shaped metal
furring channel 3/t thick formed from 0.021" sheet metal attached to the brick

1-2.1 wall on 24" centers with approved fasteners, and liz" Type X gypsum wallboard - - 5d -
attached to the metal furring strips with l"-long Type S screws spaced 8" on
center.

2. Combination of 2-1.1 4" solid brick and 4" tile (at least 40 percent solid). - 8 - -

clay brick and
load-bearing 2-1.2 4" solid brick and 8" tile (at least 40 percent solid). 12 - - -
hollow clay tile

3-1.1 f, g Expanded slag or pumice. 4.7 4.0 3.2 2.1

3. Concrete 3-1.2f, g Expanded clay, shale or slate. 5.1 4.4 3.6 2.6

masonry units 3-1.3 f Limestone, cinders or air-cooled slag. 5.9 5.0 4.0 2.7

3-1.4f , g Calcareous or siliceous gravel. 6.2 5.3 4.2 2.8

Siliceous aggregate concrete. 7.0 6.2 5.0 3.5

Carbonate aggregate concrete. 6.6 5.7 4.6 3.2
4. Solid concreteh, i 4-1.1

Sand-lightweight concrete. 5.4 4.6 3.8 2.7

Lightweight concrete. 5.1 4.4 3.6 2.5

One 2" unit cored 15 percent maximum and one 4" unit cored 25 percent
63/85-1.1 maximum with 3/t mortar-filled collar joint. Unit positions reversed in alternate - - -

courses.

One 2" unit cored 15 percent maximum and one 4" unit cored 40 percent

5-1.2
maximum with 3/tmortar-filled collar joint. Unit positions side with 3/t gypsum

- 63/4 - -
plaster. Two wythes tied together every fourth course with No. 22 gage corrugated
metal ties.

5. Glazed or 5-1.3 One unit with three cells in wall thickness, cored 29 percent maximum. - - 6 -
unglazed facing

One 2" unit cored 22 percent maximum and one 4" unit cored 41 percenttile,
nonload-bearing 5-1.4 maximum with I/tmortar-filled collar joint. Two wythes tied together every third - - 6 -

course with 0.030" (No. 22 galvanized sheet steel gage) corrugated metal ties.

5-1.5 One 4" unit cored 25 percent maximum with 3/t gypsum plaster on one side. - - 43/4 -

5-1.6 One 4" unit with two cells in wall thickness, cored 22 percent maximum. - - - 4

5-1.7
One 4" unit cored 30 percent maximum with 3/t venniculite gypsum plaster on

- - 4'/2 -
one side.

5-1.8 One 4" unit cored 39 percent maximum with 3/t gypsum plaster on one side. - - - 4 1/ 2

(continued)
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FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 720.1 (2)-eontil11l1J1edl
RATED FIRE-RESiSTANCE PERiODS FOR VARIOUS WAllS AND PARTITIONS a,o,p

MINIMUM FINISHED
THICKNESS

FACE-TO-FACEb

ITEM
(inches)

MATERIAL NUMBER CONSTRUCTION 4 hour 3 hour 2 hour 1 hour

31t by 0.055" (No. 16 carbon sheet steel gage) vertical cold-rolled channels, 16"

6-1.1
on center with 2.6-pound flat metal lath applied to one face and tied with 0.049" - - - 2d
(No. 18 RW. Gage) wire at 6" spacing. Gypsum plaster each side mixed 1:2 by
weight, gypsum to sand aggregate.

31t by 0.055" (No. 16 carbon sheet steel gage) cold-rolled channels 16" on center
with metal lath applied to one face and tied with 0.049" (No. 18 B.W. gage) wire

21/ 2
d6-1.2 at 6" spacing. Perlite or vermiculite gypsum plaster each side. For three-coat - - 2d

work, the plaster mix for the second coat shall not exceed 100 pounds of gypsum
to 21/2 cubic feet of aggregate for the I-hour system.

6. Solid gypsum 31t by 0.055" (No. 16 carbon sheet steel gage) vertical cold-rolled channels, 16"

plaster 6-1.3 on center with 3tg"gypsum lath applied to one face and attached with sheet metal - - - 2d

clips. Gypsum plaster each side mixed 1:2 by weight, gypsum to sand aggregate.

Studless with l/{ full-length plain gypsum lath and gypsum plaster each side.
6-2.1 Plaster mixed 1: 1 for scratch coat and 1:2 for brown coat, by weight, gypsum to - - - 2d

sand aggregate.

6-2.2
Studless with 1/2" full-length plain gypsum lath and perlite or vermiculite gypsum

- - 2 1/ 2
d 2d

plaster each side.

Studless partition with 3tg" rib metal lath installed vertically adjacent edges tied 6"
6-2.3 on center with No. 18 gage wire ties, gypsum plaster each side mixed 1:2 by - - - 2d

weight, gypsum to sand aggregate.

Perlite mixed in the ratio of 3 cubic feet to 100 pounds of portland cement and
7. Solid perlite machine applied to stud side of 11/{ mesh by 0.058-inch (No. 17 B.W. gage)

31
/ g

dand portland 7-1.1 paper-backed woven wire fabric lath wire-tied to 4"-deep steel trussed wirej studs - - -

cement 16" on center. Wire ties of 0.049" (No. 18 RW. gage) galvanized steel wire 6" on
center vertically.

8. Solid neat 3/4" by 0.055-inch (No. 16 carbon sheet steel gage) cold-rolled channels, 12" on
wood fibered 8-1.1 center with 2.5-pound flat metal lath applied to one face and tied with 0.049" (No. - - 2d -

gypsum plaster 18 B.W. gage) wire at 6" spacing. Neat gypsum plaster applied each side.

9. Solid wallboard
One full-length layer lit Type X gypsum wallboarde laminated to each side of 1"

partition
9-1.1 full-length V-edge gypsum coreboard with approved laminating compound. - - 2d -

Vertical joints of face layer and coreboard staggered at least 3".

One full-length layer of 5/g" Type X gypsum wallboarde attached to both sides of
wood or metal top and bottom runners laminated to each side of 1" x 6"

21/4
d10-1.1 full-length gypsum coreboard ribs spaced 24" on center with approved laminating - - -

10. Hollow compound. Ribs centered at vertical joints of face plies and joints staggered 24"
(studless) in opposing faces. Ribs may be recessed 6" from the top and bottom.
gypsum

1" regular gypsum V-edge full-length backing board attached to both sides ofwallboard
partition wood or metal top and bottom runners with nails or 1%" drywall screws at 24" on

45/ g
d10-1.2 center. Minimum width of rumors 15/g". Face layer of 11{ regular full-length - - -

gypsum wallboard laminated to outer faces of backing board with approved
laminating compound.

(continued)
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fIRIE~RIESiSTANCIE-!AATlElDJ CONSTRUCTiON

TABLE 720. ~ (2)----corotilJ"QlBed
RATED lFiRIE-IRIESiSIrANClE PERiODS fOR VARIOUS WAllS AND ~ARTiTiONSa,o,p

MINIMIlJM fINiSHED
lrlHllCKNESS fACE-lrO-FAClEb

~lEM
(inches)

MA1EIFUAl NUMBER CONS1RIlJClr~ON 4 hour 3 hour 2 hour 1 hour

311t x 0.044" (No. 18 carbon sheet steel gage) steel studs spaced 24" on center.
43/4d11-1.1 5/s" gypsum plaster on metal lath each side mixed 1:2 by weight, gypsum to - - -

sand aggregate.

33fg" x 0.055" (No. 16 carbon sheet steel gage) approved nailablek studs spaced

11-1.2
24" on center. 5/s" neat gypsum wood-fibered plaster each side over 3/s" rib

- - 55/s -
metal lath nailed to studs with 6d common nails, 8" on center. Nails driven lIlt

11. Noncombustible and bent over.

studs-interior 4" x 0.044" (No. 18 carbon sheet steel gage) channel-shaped steel studs at 16"
partition with on center. On each side approved resilient clips pressed onto stud flange at 16"
plaste~ each side 11-1.3 vertical spacing, lit pencil rods snapped into or wire tied onto outer loop of - 75/s

d - -

clips, metal lath wire-tied to pencil rods at 6" intervals, 1" perlite gypsum
Iplaster, each side.

211t x 0.044" (No. 18 carbon sheet steel gage) steel studs spaced 16" on center.

11-1.4
Wood fibered gypsum plaster mixed 1: 1 by weight gypsum to sand aggregate - - 41/ 4

d -
applied on 3/4-pound metal lath wire tied to studs, each side. 31t plaster applied
over each face, including finish coat.

2" x 4" wood studs 16" on center with 5/s" gypsum plaster on metal lath. Lath

12-1.11, m
attached by 4d common nails bent over or No. 14 gage by lIlt by 31t crown - - - 51

/ swidth staples spaced 6" on center. Plaster mixed 1: 1112for scratch coat and 1:3
for brown coat, by weight, gypsum to sand aggregate.

2" x 4" wood studs 16" on center with metal lath and 7/s" neat wood-fibered
51

/ 2
d12-1.21 gypsum plaster each side. Lath attached by 6d common nails, 7" on center. - - -

12. Wood studs Nails driven 11/ 4" and bent over.
interior partition

2" x 4" wood studs 16" on center with 3/s" perforated or plain gypsum lath andwith plaster each
side 12-1.3 1 lit gypsum plaster each side. Lath nailed with Ills" by No. 13 gage by 19/ 64" - - - 51/ 4head plasterboard blued nails, 4" on center. Plaster mixed 1:2 by weight,

gypsum to sand aggregate.

2" x 4" wood studs 16" on center with 3fg" Type X gypsum lath and lit gypsum

12-1.4 1 plaster each side. Lath nailed with 1 lis" by No. 13 gage by 19/ 64" head
- - - 51/ 4plasterboard blued nails,S" on center. Plaster mixed 1:2 by weight, gypsum to

sand aggregate.

0.018" (No. 25 carbon sheet steel gage) channel-shaped studs 24" on center
with one full-length layer of Sis" Type X gypsum wallboarde applied vertically
attached with 1" long No.6 drywall screws to each stud. Screws are 8" on

13-1.1
center around the perimeter and 12" on center on the intermediate stud. The

- - - 27/sdwallboard may be applied horizontally when attached to 35/s" studs and the
horizontal joints are staggered with those on the opposite side. Screws for the
horizontal application shall be 8" on center at vertical edges and 12" on center

13.Noncumbustible at intermediate studs.
studs-interior

. 0.018" (No. 25 carbon sheet steel gage) channel-shaped studs 25" on center
partition with with two full-length layers of lit Type X gypsum wallboarde applied vertically
gypsum each side. First layer attached with l"-long, No.6 drywall screws, 8" on center
wallboard each

13-1.2 around the perimeter and 12" on center on the intermediate stud. Second layer 35/s
d

side
- - -

applied with vertical joints offset one stud space from first layer using ISis"
long, No.6 drywall screws spaced 9" on center along vertical joints, 12" on
center at intermediate studs and 24" on center along top and bottom runners.

0.055" (No. 16 carbon sheet steel gage) approved nailable metal studse 24" on

13-1.3
center with full-length Sis" Type X gypsum wallboarde applied vertically and

- - - 47/snailed 7" on center with 6d cement-coated common nails. Approved metal
fastener grips used with nails at vertical butt joints along studs.

(continued)
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FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 720.1 (2)-coni!iInlUIed
RATED FIRE-RESiSTANCE PERiODS fOR VARIOUS WAllS AND PART~TIONS a,o,p

M~NIMUM FINISHED
THICKNESS FACE-TO-FACEb

ITEM
(inches)

MATERiAL NUMBER CONSTRUCTION 4 hour 3 hour 2 hour 1 hour

2" X 4" wood studs 16" on center with two layers of %" regular gypsum
wallboarde each side, 4d coolern or wallboardn nails at 8" on center first layer, Sd

14-1.1 h, m coolern or wallboardn nails at 8" on center second layer with laminating - - - S
compound between layers, joints staggered. First layer applied full length
vertically, second layer applied horizontally or vertically

2" x 4" wood studs 16" on center with two layers lit regular gypsum wallboarde

14-1.21, m
applied vertically or horizontally each sidek, joints staggered. Nail base layer - - - S I

/ 2with Sd coolern or wallboardn nails at 8" on center face layer with 8d coolern or
wallboardn nails at 8" on center.

2" x 4" wood studs 24" on center with Sfg" Type X gypsum wallboarde applied
43/414.Wood 14-1.31, m vertically or horizontally nailed with 6d coolern or wallboardn nails at 7" on - - -

studs-interior center with end joints on nailing members. Stagger joints each side.

partition with 2" x 4" fire-retardant-treated wood studs spaced 24" on center with one layer of
gypsum

14-1.41 SIs" Type X gypsum wallboarde applied with face paper grain (long dimension) 43/4
d

wallboard parallel to studs. Wallboard attached with 6d coolern or wallboardn nails at 7" on
- - -

each side center.

2" x 4" wood studs 16" on center with two layers SIs" Type X gypsum wallboarde

each side. Base layers applied vertically and nailed with 6d coolern or wallboardn

14-1.SI, m
nails at 9" on center. Face layer applied vertically or horizontally and nailed with - - 6 -
8d coolern or wallboardn nails at 7" on center. For nail-adhesive application,
base layers are nailed 6" on center. Face layers applied with coating of approved
wallboard adhesive and nailed 12" on center.

2" x 3" fire-retardant-treated wood studs spaced 24" on center with one layer of

14-1.61 Sis" Type X gypsum wallboarde applied with face paper grain (long dimension)
- - - 35/s

d
at right angles to studs. Wallboard attached with 6d cement-coated box nails
spaced 7" on center.

Exterior surface with 314" drop siding over lit gypsum sheathing on 2" x 4"
wood studs at 16" on center, interior surface treatment as required for

IS-1.1 1,m I-hour-rated exterior or interior 2" x 4" wood stud partitions. Gypsum sheathing - - - Varies
nailed with 13/4" by No. 11 gage by 7/1t head galvanized nails at 8" on center.
Siding nailed with 7d galvanized smooth box nails.

2" x 4" wood studs 16" on center with metal lath and 31t cement plaster on each

IS-1.21, m
side. Lath attached with 6d common nails 7" on center driven to I" minimum

S%
penetration and bent over. Plaster mix 1:4 for scratch coat and I:S for brown

- - -

IS. Exterior or coat, by volume, cement to sand.

interior walls 2" x 4" wood studs 16" on center with 7/s" cement plaster (measured from the

IS-1.31, m
face of studs) on the exterior surface with interior surface treatment as required

- - - Varies
for interior wood stud partitions in this table. Plaster mix 1:4 for scratch coat and
I:S for brown coat, by volume, cement to sand.

35/s" No. 16 gage noncombustible studs 16" on center with 7/s" cement plaster
(measured from the face of the studs) on the exterior surface with interior

IS-1.4 surface treatment as required for interior, nonbearing, noncombustible stud - - - Variesd

partitions in this table. Plaster mix 1:4 for scratch coat and I:S for brown coat,
by volume, cement to sand.

(continued)
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~~RE-RIES~S'fANClE-RA'fIElD CONSTRUCTION

TAl8llE 720.1 {2)-COlriltDll'1llUlelC1
IRlATIEID F~RIE-RIES~S1JANCIE IPIER~OIOJS fOR VAIRl~OUSWAllS AND IPAR1J~1i"~ONS a,o,p

iViIN~MlIIM fU\liSHED
TlHiCKNIESS fACE-TO-FAClEb

rlJ"EM
(inches)

i\liATER~Al NlilMBER CONSTRlIICT~ON 4 hour 3 hour 2 hour 1 hour

21/t x 33/t clay face brick with cored holes over liz" gypsum sheathing on
exterior surface of 2" x 4" wood studs at 16" on center and two layers 5/s" Type X
gypsum wallboarde on interior surface. Sheathing placed horizontally or vertically
with vertical joints over studs nailed 6" on center with 13/t x No. 11 gage by 7/1t
head galvanized nails. Inner layer of wallboard placed horizontally or vertically

15-1.5m and nailed 8" on center with 6d cooler" or wallboard" nails. Outer layer of
- - 10 -wallboard placed horizontally or vertically and nailed 8" on center with 8d cooler"

or wallboard" nails. All joints staggered with vertical joints over studs. Outer
layer joints taped and finished with compound. Nail heads covered with joint
compound. 0.035 inch (No. 20 galvanized sheet gage) corrugated galvanized steel
wall ties 3/t by 65/s" attached to each stud with two 8d cooler" or wallboard" nails
every sixth course of bricks.

2" x 6" fire-retardant-treated wood studs 16" on center. Interior face has two
layers of 5/s" Type X gypsum with the base layer placed vertically and attached
with 6d box nails 12" on center. The face layer is placed horizontally and attached
with 8d box nails 8" on center at joints and 12" on center elsewhere. The exterior
face has a base layer of 5/s" Type X gypsum sheathing placed vertically with 6d
box nails 8" on center at joints and 12" on center elsewhere. An approved

15-1.61, m
building paper is next applied, followed by self-furred exterior lath attached with

- - 81
/ 4 -

21/z", No. 12 gage galvanized roofing nails with a 3fg" diameter head and spaced
6" on center along each stud. Cement plaster consisting of a liz" brown coat is
then applied. The scratch coat is mixed in the proportion of 1:3 by weight, cement
to sand with 10 pounds of hydrated lime and 3 pounds of approved additives or
admixtures per sack of cement. The brown coat is mixed in the proportion of 1:4
by weight, cement to sand with the same amounts of hydrated lime and approved
additives or admixtures used in the scratch coat.

2" x 6" wood studs 16" on center. The exterior face has a layer of 5/s" Type X

15. Exterior or gypsum sheathing placed vertically with 6d box nails 8" on center at joints and

interior walls 12" on center elsewhere. An approved building paper is next applied, followed by

(continued) 1" by No. 18 gage self-furred exterior lath attached with 8d by 21/z" long
galvanized roofing nails spaced 6" on center along each stud. Cement plaster
consisting of a liz" scratch coat, a bonding agent and a liz" brown coat and a
finish coat is then applied. The scratch coat is mixed in the proportion of 1:3 by
weight, cement to sand with 10 pounds of hydrated lime and 3 pounds of

83/815-1.71,m approved additives or admixtures per sack of cement. The brown coat is mixed in - - -
the proportion of 1:4 by weight, cement to sand with the same amounts of
hydrated lime and approved additives or admixtures used in the scratch coat. The
interior is covered with 3/s" gypsum lath with 1" hexagonal mesh of 0.035 inch
(No. 20 B.W. gage) woven wire lath furred out 5/1t and 1" perlite or vermiculite
gypsum plaster. Lath nailed with Ills" by No. 13 gage by 19/6t head plasterboard
glued nails spaced 5" on center. Mesh attached by 13/t by No. 12 gage by 3fg"
head nails with 3/s" furrings, spaced 8" on center. The plaster mix shall not exceed
100 pounds of gypsum to 21/" cubic feet of aggregate.

2" x 6"wood studs 16" on center. The exterior face has a layer of 5/s" Type X
gypsum sheathing placed vertically with 6d box nails 8" on center at joints and
12" on center elsewhere. An approved building paper is next applied, followed by
l 11z" by No. 17 gage self-furred exterior lath attached with 8d by 211z" long
galvanized roofing nails spaced 6" on center along each stud. Cement plaster
consisting of a liz" scratch coat, and a liz" brown coat is then applied. The plaster

15-1.81, m
may be placed by machine. The scratch coat is mixed in the proportion of 1:4 by

- - 83/8 -
weight, plastic cement to sand. The brown coat is mixed in the proportion of 1:5
by weight, plastic cement to sand. The interior is covered with 3fg" gypsum lath
with 1" hexagonal mesh of No. 20 gage woven wire lath furred out 5/1t and 1"
perlite or vermiculite gypsum plaster. Lath nailed with Ills" by No. 13 gage by
19/64" head plasterboard glued nails spaced 5" on center. Mesh attached by l3/t
by No. 12 gage by 3fg" head nails with 3fg" furrings, spaced 8" on center. The

Iplaster mix shall not exceed 100 pounds of gypsum to 21/2cubic feet of aggregate.

(continued)
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FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 720.1 (2)-eontnnued
RATED fiRE-RESISTANCE PERIODS FOR VARIOUS WALLS AND PARTITIONS a,O,p

MINIMUM FINISHED
THICKNESS FACE-TO-FACEb

ITEM
(inches)

MATERIAL NUMBER CONSTRUCTION 4 hour 3 hour 2 hour 1 hour

4" No. 18 gage, nonload-bearing metal studs, 16" on center, with 1" portland
cement lime plaster [measured from the back side of the 3/4-pound expanded
metal lath] on the exterior surface. Interior surface to be covered with 1" of

15-1.9
gypsum plaster on 3/4-pound expanded metal lath proportioned by weight-l:2

- - 61/2
d -

for scratch coat, 1:3 for brown, gypsum to sand. Lath on one side of the partition
fastened to lit diameter pencil rods supported by No. 20 gage metal clips,
located 16" on center vertically, on each stud. 3" thick mineral fiber insulating
batts friction fitted between the studs.

Steel studs 0.060" thick, 4" deep or 6" at 16" or 24" centers, with lit Glass Fiber
Reinforced Concrete (GFRC) on the exterior surface. GFRC is attached with flex
anchors at 24" on center, with 5" leg welded to studs with two lit-long
flare-bevel welds, and 4" foot attached to the GFRC skin with 5/s" thick GFRC

15-1.10
bonding pads that extend 21/t beyond the flex anchor foot on both sides. Interior - - 61/2 -
surface to have two layers of 112" Type X gypsum wallboard.e The first layer of
wallboard to be attached with 1"-long Type S buglehead screws spaced 24" on
center and the second layer is attached with 15/s"-long Type S screws spaced at
12" on center. Cavity is to be filled with 5" of 4 pef (nominal) mineral fiber batts.
GFRC has 11/ 2" returns packed with mineral fiber and caulked on the exterior.

Steel studs 0.060" thick, 4" deep or 6" at 16" or 24" centers, respectively, with lit
Glass Fiber Reinforced Concrete (GFRC) on the exterior surface. GFRC is
attached with flex anchors at 24" on center, with 5" leg welded to studs with two
lit-long flare-bevel welds, and 4" foot attached to the GFRC skin with 5/s"-thick

15-1.11 GFRC bonding pads that extend 21/t beyond the flex anchor foot on both sides. - - - 6'/8

Interior surface to have one layer of 5/s" Type X gypsum wallboarde, attached

15. Exterior or with lIlt-long Type S buglehead screws spaced 12" on center. Cavity is to be

interior walls filled with 5" of 4 pef (nominal) mineral fiber batts. GFRC has lIlt returns

(continued)
packed with mineral fiber and caulked on the exterior.

2" x 6" wood studs at 16" with double top plates, single bottom plate; interior and
exterior sides covered with 5/s" Type X gypsum wallboard, 4' wide, applied

15-1.12q horizontally or vertically with vertical joints over studs, and fastened with 21/t - - - 63/4
Type S drywall screws, spaced 12" on center. Cavity filled with 5 l/t mineral
wool insulation.

2" x 6" wood studs at 16" with double top plates, single bottom plate; interior and
exterior sides covered with 5/s" Type X gypsum wallboard, 4' wide, applied

63/415-1.13Q horizontally or vertically with vertical joints over studs, and fastened with 211t - - -

Type S drywall screws, spaced 7" on center. Cavity to be filled with 51/t mineral
wool insulation minimum 2.58 pef (nominal).

2" x 4" wood studs at 16" with double top plates, single bottom plate; interior and
exterior sides covered with 5/s" Type X gypsum wallboard and sheathing,

15-1.14Q respectively, 4' wide, applied horizontally or vertically with vertical joints over - - - 43/4
studs, and fastened with 21/t Type S drywall screws, spaced 12" on center.
Cavity to be filled with 31/2" mineral wool insulation.

2" x 4" wood studs at 16" with double top plates, single bottom plate; interior
sides covered with 5/s" Type X gypsum wallboard, 4' wide, applied horizontally
unblocked, and fastened with 2 l/t Type S drywall screws, spaced 12" on center,
wallboard joints covered with paper tape and joint compound, fastener heads

15-1.15Q covered with joint compound. Exterior covered with 3/s" wood structural panels - - - 41/2
(oriented strand board), applied vertically, horizontal joints blocked and fastened
with 6d common nails (bright)-12" on center in the field, 6" on center panel
edges. Cavity to be filled with 31/t mineral wool insulation. Rating established
for exposure from interior side only.

(continued)
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trABllE 720. ~ {2}-con'tolT'Dued
RATIEIDJ f~RIE-RIES~STANCE IPIER~OIDS fOR VAR~OlJJSWAllS AND IPAIAT~T~ONSa,o,p

MiNiMIlJIM IF~N!SHED

TIHI!CIKNESS IFACIE-TO-IFAClEb

iTEM
(inches)

MATERiAL NIUIMBER CONSTIRIUICT~ON 4 hour 3lhour 2 hour 1 hour

2" x 6" (51mm x 152 mm) wood studs at 16" centers with double top plates, single
bottom plate; interior side covered with %" Type X gypsum wallboard, 4' wide,
applied horizontally or vertically with vertical joints over studs and fastened with 211t
Type S drywall screws, spaced 12" on center, wallboard joints covered with paper tape

69/ 1615-1.16Q and joint compound, fastener heads covered with joint compound, exterior side - - -

covered with 7/1t wood structural panels (oriented strand board) fastened with 6d

15. Exterior or
common nails (bright) spaced 12" on center in the field and 6" on center along the
panel edges. Cavity to be filled with 51/t mineral wool insulation. Rating established

interior walls from the gypsum-covered side only.
(continued)

2" x 6" wood studs at 24" centers with double top plates, single bottom plate;
interior and exterior side covered with two layers oP/s" Type X gypsum
wallboard, 4' wide, applied horizontally with vertical joints over studs. Base

73/415-1.17Q layer fastened with 21/t Type S drywall screws, spaced 24" on center, and face - - -

layer fastened with Type S drywall screws, spaced 8" on center, wallboard joints
covered with paper tape and joint compound, fastened heads covered with joint
compound. Cavity to be filled with 51/t mineral wool insulation.

16. Exterior walls
2" x 4" wood studs at 16" centers with double top plates, single bottom plate;

rated for fire
interior side covered with 5/8" Type X gypsum wallboard, 4' wide, applied

resistance
horizontally unblocked, and fastened with 21/t Type S drywall screws, spaced

from the
12" on center, wallboard joints covered with paper tape and joint compound,

inside only in
16-1.1Q fastener heads covered with joint compound. Exterior covered with 3fg" wood - - - 41/ 2

structural panels (oriented strand board), applied vertically, horizontal joints
accordance blocked and fastened with 6d common nails (bright) - 12" on center in the field,
with Section
704.5.

and 6" on center panel edges. Cavity to be filled with 31/ 2" mineral wool
insulation. Rating established for exposure from interior side only.

For SI: 1 inch =25.4 mm, 1 square inch =645.2 mm2, 1 cubic foot =0.0283 m3.

a. Staples with equivalent holding power and penetration shall be permitted to be used as alternate fasteners to nails for attachment to wood framing.
b. Thickness shown for brick and clay tile are nominal thicknesses unless plastered, in which case thicknesses are net. Thickness shown for concrete masonry and

clay masonry is equivalent thickness defined in Section 721.3.1 for concrete masonry and Section 721.4.1.1 for clay masonry. Where all cells are solid grouted or
filled with silicone-treated perlite loose-fill insulation; vermiculite loose-fill insulation; or expanded clay, shale or slate lightweight aggregate, the equivalent
thickness shall be the thickness of the block or brick using specified dimensions as defined in Chapter 21. Equivalent thickness may also include the thickness of
applied plaster and lath or gypsum wallboard, where specified.

c. For units in which the net cross-sectional area of cored brick in any plane parallel to the surface containing the cores is at least 75 percent of the gross cross-sec
tional area measured in the same plane.

d. Shall be used for nonbearing purposes only.
e. For all of the construction with gypsum wallboard described in this table, gypsum base for veneer plaster of the same size, thickness and core type shall be permit

ted to be substituted for gypsum wallboard, provided attachment is identical to that specified for the wallboard, and the joints on the face layer are reinforced and
the entire surface is covered with a minimum of 1/16-inch gypsum veneer plaster.

f. The fire-resistance time period for concrete masonry units meeting the equivalent thicknesses required for a 2-hour fire-resistance rating in Item 3, and having a
thickness of not less than 75/ 8 inches is 4 hours when cores which are not grouted are filled with silicone-treated perlite loose-fill insulation; vermiculite loose-fill
insulation; or expanded clay, shale or slate lightweight aggregate, sand or slag having a maximum particle size of 318 inch.

g. The fire-resistance rating of concrete masonry units composed of a combination of aggregate types or where plaster is applied directly to the concrete masonry
shall be determined in accordance with ACI 216.1/TMS 216. Lightweight aggregates shall have a maximum combined density of 65 pounds per cubic foot.

h. See also Note b. The equivalent thickness shall be permitted to include the thickness of cement plaster or 1.5 times the thickness of gypsum plaster applied in ac-
cordance with the requirements of Chapter 25.

i. Concrete walls shall be reinforced with horizontal and vertical temperature reinforcement as required by Chapter 19.
j. Studs are welded truss wire studs with 0.18 inch (No.7 B.W. gage) flange wire and 0.18 inch (No.7 B.W. gage) truss wires.
k. Nailable metal studs consist of two channel studs spot welded back to back with a crimped web forming a nailing groove.
1. Wood structural panels shall be permitted to be installed between the fire protection and the wood studs on either the interior or exterior side of the wood frame as

semblies in this table, provided the length of the fasteners used to attach the fire protection are increased by an amount at least equal to the thickness of the wood
structural panel.

m. The design stress of studs shall be reduced to 78 percent of allowable F'ewith the maximum not greater than 78 percent of the calculated stress with studs having a
slenderness ratio lid of 33.

n. For properties of cooler or wallboard nails, see ASTM C 514, ASTM C 547 or ASTM F 1667.
o. Generic fire-resistance ratings (those not designated as PROPRIETARY* in the listing) in the GA 600 shall be accepted as if herein listed.
p. NCMA TEK 5-8, shall be permitted for the design of fire walls.
q. The design stress of studs shall be equal to a maximum of 100 percent of the allowable F'ecalculated in accordance with Section 2306. 0



FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 720.1 (3)
MINIMUM PROTECTION FOR FLOOR AND ROOF SYSTEMSa,q

THICKNESS OF FLOOR MINIMUM THICKNESS
OR ROOF SLAB OF CEILING

(inches) (inches)

FLOOR OR ROOF ITEM 4 3 2 1 4 3 2 1
CONSTRUCTION NUMBER CEILING CONSTRUCTION hour hour hour hour hour hour hour hour

1. Siliceous
1-1.1 7.0 6.2 5.0 3.5al!l!rel!ate concrete

- - - -

2. Carbonate Slab (no ceiling required). Minimum cover over

al!l!rel!ate concrete
2-1.1 nonprestressed reinforcement shall not be less than 6.6 5.7 4.6 3.2 - - - -

3. Sand-lightweight concrete
3/4 inch.b

4.6 2.73-1.1 5.4 3.8 - - - -

4. Lil!htweil!ht concrete 4-1.1 5.1 4.4 3.6 2.5 - - - -

Slab with suspended ceiling of vermiculite gypsum

5-1.1
plaster over metal lath attached to 3/4" cold-rolled

3 2 - - 1 3/
4 - -channels spaced 12" on center. Ceiling located 6"

minimum below ioists.

%" Type X gypsum wallboardc attached to 0.018
inch (No. 25 carbon sheet steel gage) by 7/8" deep by
25/s'" hat-shaped galvanized steel channels with
1"-long No.6 screws. The channels are spaced 24"
on center, span 35" and are supported along their

5. Reinforced length at 35" intervals by 0.033-inch (No. 21

concrete galvanized sheet gage) galvanized steel flat strap
hangers having formed edges that engage the lips of

5-2.1 the channel. The strap hangers are attached to the - - 21/ 2 - - - 518 -

side of the concrete joists with 5/3t by 11/ 4" long
power-driven fasteners. The wallboard is installed
with the long dimension perpendicular to the
channels. All end joints occur on channels and
supplementary channels are installed parallel to the
main channels, 12" each side, at end joint
occurrences. The finished ceiling is located
approximately 12" below the soffit of the floor slab.

Gypsum plaster on metal lath attached to the bottom
cord with single No. 16 gage or doubled No. 18 gage

6-1.1
wire ties spaced 6" on center. Plaster mixed 1:2 for

- - 21/ 2 21/ 4 - - 31
4

5/8scratch coat, 1:3 for brown coat, by weight,
gypsum-to-sand aggregate for 2-hour system. For
3-hour system plaster is neat.

Vermiculite gypsum plaster on metal lath attached to
6-2.1 the bottom chord with single No.16 gage or doubled - 2 - - - 5/8 - -

0.049-inch (No. 18 B.W. gage) wire ties 6" on center.

Cement plaster over metal lath attached to the
bottom chord of joists with single No. 16 gage or
doubled 0.049-inch (No. 18 B.W. gage) wire ties

6. Steel joists constructed with
6-3.1 spaced 6" on center. Plaster mixed 1:2 for scratch - - - 2 - - - 51l

coat, 1:3 for brown coat for I-hour system and 1: 1
a poured reinforced

for scratch coat, 1: 1 1/2 for brown coat for 2-hour
concrete slab on metal lath
forms or steel form unitsd, e

system, by weight, cement to sand.

Ceiling of SIs" Type X wallboardc attached to 7/s"
deep by 25/s" by 0.021 inch (No. 25 carbon sheet
steel gage) hat-shaped furring channels 12" on center

6-4.1 with 1" long No.6 wallboard screws at 8" on center. - - 21/ 2 - - - 518 -

Channels wire tied to bottom chord of joists with
doubled 0.049 inch (No. 18 B.W. gage) wire or
suspended below ioists on wire hangers.g

Wood-fibered gypsum plaster mixed 1: 1 by weight
gypsum to sand aggregate applied over metal lath.

6-5.1 Lath tied 6" on center to 3/4" channels spaced 13 llt
- - 21/ 2 - - - 31

4 -
on center. Channels secured to joists at each
intersection with two strands of 0.049 inch (No. 18
B.W. gage) galvanized wire.

(continued)
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TABllE 720.1 (3)-coll1thllllJledi
MilNJiMUM PIFIlOTlEiCTiON FOR flOOR AND ROOIF SVSTlEMSa,q

TIHIICKNESS OF flOOR MINIMUM THICKNESS
OR ROOf SlAB OIF CEILING

(inches) (inches)

FlOOR OR ROOIF ITEM 4 3 2 1 41 3 2 1
CONSTRUCTION NUMBER CE~UNG CONSTRUCTiON hour hour hour hour hour hour hour hour

7. Reinforced concrete slabs
7-1.1

sIs" gypsum plaster on bottom of floor or roof
8h s/g

and joists with hollow clay construction.
- - - - - -

tile fillers laid end to end in
rows 2112" or more apart;
reinforcement placed 7-1.2 None - - - 51/ 2

i - - - -
between rows and concrete
cast around and over tile.

8. Steel joists constructed with
Vermiculite gypsum plaster on metal lath attached to

a reinforced concrete slab 21/ 2
j 314on top poured on a 1/2"

8-1.1 3// cold-rolled channels with 0.049" (No. 18 B.W. - - - - - -

deep steel deck.e
gage) wire ties spaced 6" on center.

Suspended ceiling of vermiculite gypsum plaster
base coat and vermiculite acoustical plaster on metal
lath attached at 6" intervals to 3// cold-rolled

9. 3" deep cellular steel deck channels spaced 12" on center and secured to 11
/ 2"

with concrete slab on top.
9-1.1

cold-rolled channels spaced 36" on center with 21/ 2 - - - 11/ g
k - - -

Slab thickness measured to 0.065" (No. 16 B.W. gage) wire. 1liz" channels
top. supported by No.8 gage wire hangers at 36" on

center. Beams within envelope and with a
211z"airspace between beam soffit and lath have a
4-hour rating.

10. 111z"-deep steel roof deck Ceiling of gypsum plaster on meta11ath. Lath
on steel framing. attached to 3// furring channels with 0.049" (No. 18
Insulation board, 30 pcf B.W. gage) wire ties spaced 6" on center. 3//
density, composed of

channel saddle tied to 2" channels with doubled
wood fibers with cement

10-1.1 0.065" (No. 16 B.W. gage) wire ties. 2" channels 17/ g 1 3/4' 3/4
1

binders of thickness shown
- - - -

bonded to deck with
spaced 36" on center suspended 2" below steel

unified asphalt adhesive.
framing and saddle-tied with 0.165" (No.8 B.W.

Covered with a Class A or
gage) wire. Plaster mixed 1:2 by weight,

B roof covering.
gypsum-to-sand aggregate.

Ceiling of gypsum plaster on metal lath. Lath
attached to 3// furring channels with 0.049" (No. 18

11. 1 liz"-deep steel roof deck
B.W. gage) wire ties spaced 6" on center. 3//
channels saddle tied to 2" channels with doubled

on steel-framing wood 0.065" (No. 16 B.W. gage) wire ties. 2" channels
fiber insulation board, 17.5
pcf density on top applied 11-1.1

spaced 36" on center suspended 2" below steel - - 11/ 2 1 - - 7/gg 3/4
1

framing and saddle tied with 0.165" (No.8 B.W.
over a 15-lb asphalt- gage) wire. Plaster mixed 1:2 for scratch coat and
saturated felt. Class A or B
roof covering.

1:3 for brown coat, by weight, gypsum-to-sand
aggregate for I-hour system. For 2-hour system,
plaster mix is 1:2 by weight, gypsum-to-sand
aggregate.

(continued)
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FIRE-RESISTANCE-RATED CONSTRUCTION

TABllE 720. ~ (3)-colnftill1llUledi
MINiMUM PROTECTION fOR flOOR AND ROOF SVSTEMSa,q

IH~CKNESS OF fLOOR MINIMUM THICKNESS
OR ROOF SLAB OFCEIUNG

(inches) (inches)

FLOOR OR ROOf m::M 4 3 2 1 4 3 2 1
CONSTRUCTION NUMBER CEILING CONSlI"RUC1~ON hour hour hour hour hour hour hour hour

12. lIlt deep steel roof deck
on steel-framing insulation
of rigid board consisting
of expanded perlite and
fibers impregnated with
integral asphalt
waterproofing; density 9 to Gypsum-vermiculite plaster on metal lath wire tied
12 pcf secured to metal at 6" intervals to 31t furring channels spaced 12" on
roof deck by IIt wide 12-1.1 center and wire tied to 2" runner channels spaced - - 1 - - - 7/

8 -
ribbons of waterproof, 32" on center. Runners wire tied to bottom chord of
cold-process liquid steel joists.
adhesive spaced 6" apart.
Steel joist or light steel
construction with metal
roof deck, insulation, and
Class A or B built-up roof
covering.e

Gypsum plaster over 3/s" Type X gypsum lath. Lath
initially applied with not less than four Ills" by No.
13 gage by 19

/64" head plasterboard blued nails per
bearing. Continuous stripping over lath along all
joist lines. Stripping consists of 3" wide strips of
metal lath attached by lIlt by No. 11 gage by lit
head roofing nails spaced 6" on center. Alternate

13-1.1 stripping consists of 3" wide 0.049" diameter wire - - - - - - - 7/
8

stripping weighing 1 pound per square yard and
attached by No.16 gage by lilt by 31t crown width
staples, spaced 4" on center. Where alternate
stripping is used, the lath nailing may consist of two

13. Double wood floor over nails at each end and one nail at each intermediate
wood joists spaced 16" on bearing. Plaster mixed 1:2 by weight,
center.m.o Igypsum-to-sand aggregate.

Cement or gypsum plaster on metal lath. Lath
fastened with lIlt by No. 11 gage by 7/It head

13-1.2 barbed shank roofing nails spaced 5" on center. - - - - - - - 5/
8

Plaster mixed 1:2 for scratch coat and 1:3 for brown
coat, by weight, cement to sand aggregate.

Perlite or vermiculite gypsum plaster on metal lath
13-1.3 secured to joists with lIlt by No. 11 gage by 7/1t - - - - - - - 5/

8
head barbed shank roofing nails spaced 5" on center.

1/2" Type X gypsum wallboardc nailed to joists with
13-1.4 5d coolero or wallboardo nails at 6" on center. End - - - - - - - 1/

2

lioints of wallboard centered on ioists.

14. Plywood stressed skin lit-thick wood fiberboard weighing 15 to 18 pounds
panels consisting of per cubic foot installed with long dimension parallel
5/s"-thick interior C-D to stringers or 3/s" C-D (exterior glue) plywood
(exterior glue) top stressed glued andlor nailed to stringers. Nailing to be with
skin on 2" x 6"nominal 5d coolero or wallboardo nails at 12" on center.
(minimum) stringers. 14-1.1 Second layer of lit Type X gypsum wallboardc - - - - - - - 1
Adjacent panel edges applied with long dimension perpendicular to joists
joined with 8d common and attached with 8d coolerO or wallboardo nails at
wire nails spaced 6" on 6" on center at end joints and 8" on center elsewhere.
center. Stringers spaced Wallboard joints staggered with respect to fiberboard
12~' maximum on center. Iioints.

(continued)
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lABlllE 720.1 (3)-coUltirQu.ne(O]
M~N~MIlJJM PRO"IEC"~ON FOR FLOOR ANIDl ROOf SYSTIEMSa,q

l"1HI~CIKNIESS Of flOOR M~N~MUM l"HICKNESS
OR ROOf SLAB Of CIEIUNG

(inches) (inches)

flOOR OR ROOf mEM 4 3 2 1 4 3 2 1
CONSl"RIUICl"~ON NIUIMBIEIR CIE~IUNG COi\llSl"RIUICl"~ON hour hour hour hour hour hour hour hour

15. Vermiculite concrete slab
proportioned 1:4 (portland
cement to vermiculite
aggregate) on a 1112" -deep
steel deck supported on
individually protected steel
framing. Maximum span
of deck 6'-10" where deck 15-1.1 None - - - 3j - - - -
is less than 0.019 inch
(No. 26 carbon steel sheet
gage) or greater. Slab
reinforced with 4" x 8"
0.109/0.083" (No. 12/ 14
B.W. gage) welded wire
mesh.

16. Perlite concrete slab
proportioned 1:6 (portland
cement to perlite
aggregate) on a lIlt-deep
steel deck supported on

16-1.1 None - - - 31
/ 2

j - - - -
individually protected steel
framing. Slab reinforced
with 4" x 8" 0.10910.083"
(No. 12114 B.W. gage)
welded wire mesh.

17. Perlite concrete slab
proportioned 1:6 (portland
cement to perlite

Perlite gypsum plaster on metal lath wire tied to 31t
aggregate) on a 911t -deep

17-1.1 furring channels attached with 0.065-inch (No. 16 - 2P 2P - - 7/
8

3/
4 -

steel deck supported by
B.W. gage) wire ties to lower chord of joists.

steel joists 4' on center.
Class A or B roof covering
on top.

18. Perlite concrete slab
proportioned 1:6 (portland
cement to perlite
aggregate) on 11It-deep
steel deck supported on
individually protected steel
framing. Maximum span
of deck 6'-10" where deck
is less than 0.019" (No. 26

18-1.1 None - 21/l 21/l - - - - -
carbon sheet steel gage)
and 8'-0" where deck is
0.019" (No. 26 carbon
sheet steel gage) or
greater. Slab reinforced
with 0.042" (No. 19 B.W.
gage) hexagonal wire
mesh. Class A or B roof
covering on top.

(continued)
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FIRE-RESISTANCE-RATED CONSTRUCTiON

TABLE 720.1 (3)-contiUlued
MINIMUM PROTECTiON FOR FLOOR AND ROOf SYSTEMSa,q

TH~CKNESS OF FLOOR OR MINIMUM THICKNESS
ROOF SLAB OF CEILING

FlOOR OR ROOF ITEM
(inches) (inches)

CONSTRUCTION NUMBER CEILING CONSTRUCT~ON 4 hour 3 hour 2 hour 1 hour 4 hour 3 hour 2 hour 1 hour

19. Floor and beam
construction consisting

Suspended envelope ceiling of perlite
of 3"-deep cellular

gypsum plaster on metal lath attached to 31t
steel floor unit

cold-rolled channels, secured to lllz"
mounted on steel
members with 1:4 19-1.1

cold-rolled channels spaced 42" on center
2P - - - I' - - -

(proportion of portland
supported by 0.203 inch (No.6 B.W. gage)
wire 36" on center. Beams in envelope with

cement to perlite
3" minimum airspace between beam soffit

aggregate)
and lath have a 4-hour rating.

perlite-concrete floor
slab on top.

20. Perlite concrete
proportioned 1:6
(portland cement to
perlite aggregate)
poured to lis-inch
thickness above top of
corrugations of
lSllt-deep galvanized
steel deck maximum
span 8'-0" for
0.024-inch (No. 24
galvanized sheet gage)
or 6' 0" for 0.019-inch
(No. 26 galvanized
sheet gage) with deck
supported by
individually protected

20-1.1 None - - Varies - - - - -
steel framing.
Approved polystyrene
foam plastic insulation
board having a flame
spread not exceeding
75 (1" to 4" thickness)
with vent holes that
approximate 3 percent
of the board surface
area placed on top of
perlite slurry. A 2' by
4' insulation board
contains six 231t
diameter holes. Board
covered with 211t
minimum perlite
CDncrete slab.

(continued)
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TAl8llE 720.1 (3}--eoll'1ltill'1llUledl
MINiMlLJJM IPROTIECTION fOR IFlOOR AND ROOf SYSTIEMSa,q

ll"H~CC<NIESS OF ROOR OR M~N~MUlM 1l"1H!CKNIESS
ROOF SlAIB Of CIEILING

(inches) (inches)

ROOROR ROOF ~ll"lEM 4 3 2 1 4 3 2 1
CONSll"RUlCll"~ON NUlMIBIER CIE~UNG CONSll"RUlCll"~ON hour hour hour hour hour hour hour hour

(continued)

20. Slab reinforced with mesh
consisting of 0.042 inch
(No. 19 B.W. gage)
galvanized steel wire
twisted together to form 2"
hexagons with straight
0.065 inch (No. 16 B.W.
gage) galvanized steel wire
woven into mesh and 20-1.1 None - - Varies - - - - -
spaced 3". Alternate slab
reinforcement shall be
permitted to consist of 4" x
8", 0.109/0.238-inch (No.
12/4 B.W. gage), or 2" x 2",
0.083/0.083-inch (No.
14/14 B.W. gage) welded
wire fabric. Class A or B
roof covering on top.

21. Wood joists, floor trusses
and flat or pitched roof

Base layer 5/g" Type X gypsum wallboard applied
trusses spaced a maximum

at right angles to joist or truss 24" O.c. with 111/
24" O.c. with liz" wood

Type S or Type W drywall screws 24" o.c. Face
structural panels with

layer 5/g" Type X gypsum wallboard or veneer
exterior glue applied at

base applied at right angles to joist or truss 11/ 4right angles to top of joist 21-1.1
through base layer with 17/g" Type S or Type W

- - - Varies - - -

or top chord of trusses with
drywall screws 12" o.c. at joints and intermediate

8d nails. The wood
structural panel thickness

joist or truss. Face layer Type G drywall screws

shall not be less than
placed 2" back on either side of face layer end

nominal liz" less than
joints, 12" O.c.

required by Chapter 23.

22. Steel joists, floor trusses
and flat or pitched roof Base layer 5/g" Type X gypsum board applied at
trusses spaced a maximum right angles to steel framing 24" on center with 1"
24" O.c. with liz" wood Type S drywall screws spaced 24" on center. Face
structural panels with layer 5/g" Type X gypsum board applied at right
exterior glue applied at angles to steel framing attached through base layer
right angles to top of joist 22-1.1 with 15/g" Type S drywall screws 12" on center at - - - Varies - - - 11/ 4

or top chord of trusses with end joints and intennediate joints and 11/z" Type G
No.8 screws. The wood drywall screws 12 inches on center placed 2" back
structural panel thickness on either side of face layer end joints. Joints of the
shall not be less than face layer are offset 24" from the joints of the base
nominal liz" nor less than layer.
required by Chapter 22.

23. Wood I-joist (minimum joist
depth 91

// with a minimum
flange depth of 15/1t and a
minimum flange cross- liz" deep single leg resilient channel 16" on center
sectional area of 2.3 square (channels doubled at wallboard end joints), placed
inches) at 24" o.c. spacing

perpendicular to the furring strip and joist and
with 1 x 4 (nominal) wood

attached to each joist by 17/g" Type S drywall
furring strip spacer applied screws. 5/g" Type C gypsum wallboard applied
parallel to and covering the 23-1.1

perpendicular to the channel with end joints
- - - Varies - - - -

bottom of the bottom flange staggered at least 4' and fastened with I IIg" Type S
of each member, tacked in drywall screws spaced 7" on center. Wallboard
place. 2" mineral fiber joints to be taped and covered, with joint
insulation, 3.5 pef (nominal) compound.
installed adjacent to the
bottom flange of the I-joist
and supported by the 1 x 4
furring strip spacer.
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FIRE-RESISTANCE-RATED CONSTRUCTION

Table 720.1(3) Notes.
For SI: 1 inch =25.4 mm, 1 foot =304.8 mm, 1 pound =0.454 kg, 1 cubic foot =0.0283 m3,

1 pound per square inch =6.895 kPa =1 pound per lineal foot =1.4882 kg/m.
a. Staples with equivalent holding power and penetration shall be permitted to be used as alternate fasteners to nails for attachment to wood framing.
b. When the slab is in an unrestrained condition, minimum reinforcement cover shall not be less than 15

/ 8 inches for4-hour (siliceous aggregate only); 11
/ 4 inches for

4- and 3-hour; 1 inch for 2-hour (siliceous aggregate only); and 3/4 inch for all other restrained and unrestrained conditions.
c. For all of the construction with gypsum wallboard described in this table, gypsum base for veneer plaster of the same size, thickness and core type shall be permit

ted to be substituted for gypsum wallboard, provided attachment is identical to that specified for the wallboard, and the joints on the face layer are reinforced and
the entire surface is covered with a minimum of 1/16-inch gypsum veneer plaster.

d. Slab thickness over steel joists measured at the joists for metal lath form and at the top of the form for steel form units.
e. (a) The maximum allowable stress level for H-Series joists shall not exceed 22,000 psi.

(b) The allowable stress for K-Series joists shall not exceed 26,000 psi, the nominal depth of such joist shall not be less than 10 inches and the nominal joist weight
shall not be less than 5 pounds per lineal foot.

f. Cement plaster with 15 pounds of hydrated lime and 3 pounds of approved additives or admixtures per bag of cement.
g. Gypsum wallboard ceilings attached to steel framing shall be permitted to be suspended with 11/2-inch cold-formed carrying channels spaced 48 inches on center,

which are suspended with No.8 SWG galvanized wire hangers spaced 48 inches on center. Cross-furring channels are tied to the carrying channels with No. 18
SWG galvanized wire hangers spaced 48 inches on center. Cross-furring channels are tied to the carrying channels with No. 18 SWG galvanized wire (double
strand) and spaced as required for direct attachment to the framing. This alternative is also applicable to those steel framing assemblies recognized under
Noteq.

h. Six-inch hollow clay tile with 2-inch concrete slab above.
i. Four-inch hollow clay tile with 11

/ 2-inch concrete slab above.
j. Thickness measured to bottom of steel form units.
k. Five-eighths inch of vermiculite gypsum plaster plus 112 inch of approved vermiculite acoustical plastic.
1. Furring channels spaced 12 inches on center.
m. Double wood floor shall be permitted to be either of the following:

(a) Subfloor of I-inch nominal boarding, a layer of asbestos paper weighing not less than 14 pounds per 100 square feet and a layer of I-inch nominal
tongue-and-groove finished flooring; or

(b) Subfloor of I-inch nominal tongue-and-groove boarding or 15/32-inch wood structural panels with exterior glue and a layer of I-inch nominal
tongue-and-groove finished flooring or 19

/ 32- inch wood structural panel finish flooring or a layer ofType I Grade M-1 particleboard not less than 5/8- inch thick.
n. The ceiling shall be permitted to be omitted over unusable space, and flooring shall be permitted to be omitted where unusable space occurs above.
o. For properties of cooler or wallboard nails, see ASTM C 514, ASTM C 547 or ASTM F 1667.
p. Thickness measured on top of steel deck unit.
q. Generic fire-resistance ratings (those not designated as PROPRIETARY* in the listing) in the GA 600 shall be accepted as if herein listed.

721.2 Concrete assemblies. The provisions of this section
contain procedures by which the fire-resistance ratings of con
crete assemblies are established by calculations.

721.2.1 Concrete walls. Cast-in-place and precast concrete
walls shall comply with Section 721.2.1.1. Multiwythe con
crete walls shall comply with Section 721.2.1.2. Joints be
tween precast panels shall comply with Section 721.2.1.3.
Concrete walls with gypsum wallboard or plaster finish
shall comply with Section 721.2.1.4.

721.2.1.1 Cas~-in-place or precast waDis. The mini
mum equivalent thicknesses of cast-in-place or precast
concrete walls for fire-resistance ratings of 1 hour to 4
hours are shown in Table 721.2.1.1. For solid walls with
flat vertical surfaces, the equivalent thickness is the same
as the actual thickness. The values in Table 721.2.1.1 ap
ply to plain, reinforced or prestressed concrete walls.

TABLE 721.2.1.1
MINIMUM EQUIVALENT THICKNESS OF CAST-iN-PLACE

OR PRECAST CONCRETE WALLS, LOAD-BEARING
OIR NONLOAD-BlEARING

MINIMUM SLAB THICKNESS (inches)

CONCRETE
FOR FIRE-RESISTANCE RATING OF

TYPE 1-hour 11l,-hour 2-hour 3-hour 4-hour

Siliceous 3.5 4.3 5.0 6.2 7.0

Carbonate 3.2 4.0 4.6 5.7 6.6

Sand-
2.7 3.3 3.8 4.6 5.4

Lightweight

Lightweight 2.5 3.1 3.6 4.4 5.1

For SI: 1 inch =25.4 mm.
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721.2.1.1.1 Hollow-core precast wall panels. For
hollow-core precast concrete wall panels in which the
cores are of constant cross section throughout the
length, calculation of the equivalent thickness by di
viding the net cross-sectional area (the gross cross
section minus the area of the cores) of the panel by its
width shall be permitted.

721.2.1.1.2 Core spaces filled. Where all of the core
spaces of hollow-core wall panels are filled with
loose-fill material, such as expanded shale, clay, or
slag, or vermiculite or perlite, the fire-resistance rat
ing of the wall is the same as that of a solid wall of the
same concrete type and ofthe same overall thickness.

721.2.1.1.3 Tapered cross sections. The thickness of
panels with tapered cross sections shall be that deter
mined at a distance 2t or 6 inches (152 mm), which
ever is less, from the point of minimum thickness,
where t is the minimum thickness. .

7211.2.1.1.4 Ribbed or undulating surfaces. The
equivalent thickness of panels with ribbed or undulat
ing surfaces shall be determined by one of the follow
ing expressions:

For S 2: 4t, the thickness to be used shall be t

For S :s; 2t, the thickness to be used shall be te

For 4t > S > 2t, the thickness to be used shall be

(Equation 7-3)
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For SI: 1 inch =25.4 mm.
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72]1..201.3 JfOllllllt§ ble1wleeJl1l ]p>Il"IeC3St waR II p2lJllells. Joints
between precast concrete wall panels which are not insu
lated as required by this section shall be considered as
openings in walls. Uninsulated joints shall be included in
determining the percentage of openings permitted by Ta
ble 704.8. Where openings are not permitted or are re
quired by this code to be protected, the provision~ ~f t~s

section shall be used to determine the amount ofJOInt In
sulation required. Insulatedjoints shall not be considered

where:

R = The fire endurance of the assembly, minutes.

R!, R2, and Rn = The fire endurances ofth~ individ~al

wythes, minutes.Values of Rn0.59 for use In EquatIOn
7-4 are given in Table 721.2.1.2(1). Calculated fire-re
sistance ratings are shown in Table 721.2.1.2(2).

72102010202 IFoam pllas1k llllll§1llIlla1llollllo The fire-resis
tance ratings of precast concrete wall panels consist
ing of a layer of foam plastic insulation sandwiched
between two wythes of concrete shall be permitted to
be determined by use of Equation 7-4. Foam plastic
insulation with a total thickness of less than 1 inch (25
mm) shall be disregarded. The Rn value for thickness
of foam plastic insulation of 1 inch (25 mm) or
greater, for use in the calculation, is 5 minutes; there
fore RnO.59 = 2.5.

where:

s = Spacing of ribs or undulations.

= Minimum thickness.

te = Equivalent thickness of the panel calculated as
the net cross-sectional area of the panel divided
by the width, in which the maximum thickness
used in the calculation shall not exceed 2t.

721.2.1.2 M1Ul1l1llwytJlu~ walllls. For walls that consist of
two wythes of different types of concrete, the fire-resis
tance ratings shall be permitted to be determined from
Figure 721.2.1.2.

721.2.11..2.1 Two Oll" rnJ.ml"1e wytlhJ.le§. The fire-resistance
rating for wall panels consisting of two or more wythes
shall be permitted to be determined by the formula:

TABlIE 721.2. ~ .2(1)
VAllUJlES Of R 0.59 fOR lUJSIE ~N IEOH..DAT~ON 7-4n

THICKNESS Of MATERiAL (inches)

11/ 2 2 2112 3 31/ 2 4 41/ 2 5 51/ 2 6 6112 7TYPE OIF MATERIAL

Siliceous aggregate
5.3 6.5 8.1 9.5 11.3 13.0 14.9 16.9 18.8 20.7 22.8 25.1

concrete

Carbonate aggregate
5.5 7.1 8.9 10.4 12.0 14.0 16.2 18.1 20.3 21.9 24.7 27.2c

concrete

Sand-lightweight
6.5 8.2 10.5 12.8 15.5 18.1 20.7 23.3 26.0c Notec Notec Note c

concrete

Lightweight concrete 6.6 8.8 11.2 13.7 16.5 19.1 21.9 24.7 27.8c Note c Note c Note c

9.3 13.3 16.6 18.3 23.1 26.5c Notec Notec Note c Note c Note c Note cInsulating concretea

Airspaceb - - - - - - - - -

For SI: 1 inch =25.4 mm, 1 pound per cubic foot =16.02 kg/m3.

a. Dry unit weight of 35 pef or less and consisting of cellular, perlite or vermiclul~te co~cr,~t~. .
b. The Rno.59 value for one lIt to 3 lIt airspace is 3.3. The R

Il
O.

59 value for two 12 to 3 12 airspaces IS 6.7.
c. The fire-resistance rating for this thickness exceeds 4 hours.
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openings for purposes of determining compliance with
the allowable percentage of openings in Table 704.8.

TABLE 721.2.1.2(2)
IF~RIE-RIESISTANCERATINGS BASED ON R 0.59

Ra, i\mNUTES RO.59

60 11.20
120 16.85
180 21.41
240 25.37

a. Based on Equation 7-4.

721.2.Jl.3.1 Ceramic fiber joint pro1edimn. Figure
721.2.1.3.1 shows thicknesses of ceramic fiber blan
kets to be used to insulate joints between precast con
crete wall panels for various panel thicknesses and for
joint widths of 3/8 inch (9.5 mm) and I inch (25 mm)
for fire-resistance ratings of 1 hour to 4 hours. For
joint widths between 3/8 inch (9.5 mm) and 1 inch (25
mm), the thickness ofceramic fiber blanket is allowed
to be determined by direct interpolation. Other tested
and labeled materials are acceptable in place of ce
ramic fiber blankets.

721.2.11.4 Wails with gypsum wallHlbmlllrrll or pHaster fnnn o

ishes. The fire-resistance rating of cast-in-place or pre
cast concrete walls with finishes of gypsum wallboard or
plaster applied to one or both sides shall be permitted to
be calculated in accordance with the provisions of this
section.

721.2.Jl.4']. NOll1lfire-exposed side. Where the finish
of gypsum wallboard or plaster is applied to the side
of the wall not exposed to fire, the contribution of the

finish to the total fire-resistance rating shall be deter
mined as follows: The thickness of the finish shall first
be corrected by multiplying the actual thickness of the
finish by the applicable factor determined from Table
721.2.1.4(1) based on the type of aggregate in the con
crete. The corrected thickness of finish shall then be
added"to the actual or equivalent thickness of concrete
and fire-resistance rating of the concrete and finish
determined from Table 721.2.1.1, Figure 721.2.1.2 or
Table 721.2.1.2(1).

72Jl.2.1.4t2 Fireoexposed. side. Where gypsum wall
board or plaster is applied to the fire-exposed side of
the wall, the contribution of the finish to the total
fire-resistance rating shall be determined as follows:
The time assigned to the finish as established by Table
721.2.1.4(2) shall be added to the fire-resistance rating
determined from Table 721.2.1.1 or Figure 721.2.1.2,
or Table 721.2.1.2(1) for the concrete alone, or to the
rating determined in Section 721.2.1.4.1 for the con
crete and finish on the nonfire-exposed side.

721.2.Jl.4.3 NODlsymmetrical assemblies. For a wall
having no finish on one side or different types or
thicknesses of finish on each side, the calculation pro
cedures of Sections 721.2.1.4.1 and 721.2.1.4.2 shall
be performed twice, assuming either side of the wall
to be the fire-exposed side. The fire-restance rating of
the wall shall not exceed the lower of the two values.

Exception: For an exterior wall with more than 5
feet (1524 mm) of horizontal separation, the fire
shall be assumed to occur on the interior side only.

SAND-L1GHlWEIGHT
OR LIGHTWEIGHT

CONCRETE

CERAMIC FIBER
=~B...-;:lANKET

CARBONATE OR
<= SILICEOUS AGGREGATE

CONCRETE

1 INCH MAXIMUM REGARDLESS
OF OPENING RATING
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For SI: 1 inch =25.4 mm.

f~GURlE 721.2.1.3.1
CIERAM~C f~BIER JO~NT PROTECTiON
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lABllE 12~ .2.~ .41(~)

MlUll1"HOll"~NG fA(c1"O~ IFORIF~N~SHIES ON NONF~IRl!EaEXIPOSrEli) SifOIE OF WAll

TYPE OF AGGIRIIEGATE IIJSIED ~N CONCRETIE OIRI CONCIRIIETE MASONIRIY

Concrete: siliceoLls Concrete: sand Concrete: lightweight
or carbonate ligh'tweight concrete concrete

TYPIE OF F~NiSIHI APIPUIED Masonry: siliceous or Masonry: limestone, Masonry: expanded Concrete: pumice, or
TO MASONRY WAll calcareous gravel cinders or unexpected slag shale, clay or slate expanded slag

Portland cement-sand plaster. 1.00 0.75a 0.75a 0.50a

Gypsum-sand plaster or gypsum wallboard 1.25 1.00 1.00 1.00

Gypsum-vermiculite or perlite plaster 1.75 1.50 1.50 1.25

For SI: 1 inch =25.4 mm.
a. For portland cement-sand plaster 5/8 inch or less in thickness and applied directly to the masonry on the nonflre-exposed side of the wall, the multiplying factor

shall be 1.00.

IFIRIE-RES~STANCE RA1~NG (hour)

CONCRETE TYPE 1 11/ 2 2 3 4

Siliceous 3.5 4.3 5.0 6.2 7.0

Carbonate 3.2 4.0 4.6 5.7 6.6

Sand-lightweight 2.7 3.3 3.8 4.6 5.4

Lightweight 2.5 3.1 3.6 4.4 5.1

72.TI..2.2 CmllcIrd~ lfilooll" and IrGojf§llabs. Reinforced and pre
stressed floors and roofs shall comply with Section
721.2.2.1. Multicourse floors and roofs shall comply with
Sections 721.2.2.2 and 721.2.2.3, respectively.

72.TI..2.2.1 IR~Jill1l!fOIr\C~rll and JPIrestll"~§serll floors and!
lmo!fs. The minimum thicknesses of reinforced and pre
stressed concrete floor or roof slabs for fire-resistance
ratings of 1hour to 4 hours are shown in Table 721.2.2.1.

lA-lSlrE 72~ .2.2. ~
MiNiMUM SLAB TH~CKNIESS(inches)

For SI: 1 inch =25.4 mm.

721.2.2•.TI. •.TI. JH[onoWaCOIl"~ JPIr~§tll"es§ed! slla!hs. For hol
low-core prestressed concrete slabs in which the cores
are of constant cross section throughout the length,
the equivalent thickness shall be permitted to be ob
tained by dividing the net cross-sectional area of the
slab including grout in the joints, by its width.

72Jl..2.2•.TI..2 Sllabs wJith sllOjplill1lg soffits. The thickness
of slabs with sloping soffits (see Figure 721.2.2.1.2)
shall be determined at a distance 2t or 6 inches (152
mm), whichever is less, from the point of minimum
thickness, where t is the minimum thickness.

~t OR • INCHES,
WHICHEVER IS LESS

~~GlUlRIE 12~ .2.2.~.2
1DJ1E11E~M~NAT!ON OF SLAB lHiCKNESS

!FOR SlOP~NG SOFf~TS

1 inch =25.4 mm.

DETERMINE THICKNESS HERE

For SI:

lAlBllE 12~ .2. ~ .41(2)
T~MlE ASS~GNIEIl) 10 ~~N~SH MA11E1Rl~AlSON

~~RIE-IEXIPOSlElOJ S~DIE O~ WAll

72.TI..2J...4J..41 Mnll1lnmll.llm \COll1l\CIr~t~ jJ]Ir~aIr~Sn§I1all1l\C~ Irata

nrrng. Where finishes applied to one or both sides of a
concrete wall contribute to the fire-resistance rating,
the concrete alone shall provide not less than one-half
ofthe total required fire-resistance rating. Additionally,
the contribution to the fire resistance ofthe finish on the
nonfire-exposed side of a load-bearing wall shall not
exceed one-half the contribution ofthe concrete alone.

For SI: 1 inch =25.4 mm.
a. The actual thickness of portland cement-sand plaster, provided it is 5/8 inch

or less in thickness, shall be permitted to be included in determining the
equivalent thickness of the masonry for use in Table 721.3.2.

72.TI..2.Jl.4l.5 COll1l\CIr~t~ jJ]ll1ln§h~§. Finishes on concrete
walls that are assumed to contribute to the total
fire-resistance rating of the wall shall comply with the
installation requirements of Section 721.3.2.5.

FiN~SIHI [)ESCR~IPT~ON T~iVilE (minute)

Gypsum wallboard

3fsinch 10
1/2 inch 15
s/8 inch 20
2 layers of 3/8 inch 25
1 layer 3/8 inch, 1 layer 1/2 inch 35
2 layers 1/2 inch 40

Type X gypsum wallboard
1/2 inch 25
S/8 inch 40

Portland cement-sand plaster applied directly
See Note a

to concrete masonry

Portland cement-sand plaster on metal lath
3/4 inch 20
7/8 inch 25
1 inch 30

Gypsum sand plaster on 3fs-inch gypsum lath
1/2 inch 35
s/8 inch 40
3/4 inch 50

Gypsum sand plaster on metal lath
3/4 inch 50
7/8 inch 60
1 inch 80



FIRE-RESISTANCE-RATED CONSTRUCTION

SILICEOUS BASE

SILICEOUS OVERLAY

CARBONATE BASE

CARBONATE OVERLAY

THICKNESS OF SAND-LIGKTWEIGHT CONCRETE BASE SLAB, INCHES

1 inch =25.4 mm.

3 5 3 5

THICKNESS OF NORMAl-WEIGHT CONCREl"E BASE SLAB, INCHES

For SI:

(Equation 7m5)

721.2.2.1.3 Slabs with ribbed soffits. The thickness
of slabs with ribbed or undulating soffits (see Figure
721.2.2.1.3) shall be determined by one ofthe follow
ing expressions, whichever is applicable:

For s ~ 4t, the thickness to be used shall be t

For s ::;; 2t, the thickness to be used shall be te

For 4t > S > 2t, the thickness to be used shall be

where:

s = Spacing of ribs or undulations.

= Minimum thickness.

te = Equivalent thickness of the slab calculated as
the net area of the slab divided by the width, in
which the maximum thickness used in the cal
culation shall not exceed 2t.

FIGURE 721.2.2.2
FIRE-RESISTANCE RATINGS FOR TWO-COURSE

CONCRETE FLOORS

NEGLECT SHADED AREA IN CALCULATION OF EQUIVALENT THICKNESS
CEllULAR CONCRETE
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I. 5 I

For SI: 1 inch =25.4 mm.

FIGURE 721.2.2.11.3
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For SI: 1 inch =25.4 mm.

721.2.2.2 Multicourse floors. The fIre-resistance rat
ings offloors that consist of a base slab ofconcrete with a
topping (overlay) of a different type of concrete shall
comply with Figure 721.2.2.2.

721.2.2.3 Multicourse roofs. The fIre-resistance ratings
of roofs which consist of a base slab of concrete with a
topping (overlay) of an insulating concrete or with an in
sulating board and built-up roofIng shall comply with
Figures 721.2.2.3(1) and 721.2.2.3(2).

721.2.2.3.1 Heat transfer. For the transfer of heat,
three-ply built-up roofIng contributes 10 minutes to
the fire-resistance rating. The fire-resistance rating
for concrete assemblies such as those shown in Figure
721.2.2.3(1) shall be increased by 10 minutes. This
increase is not applicable to those shown in Figure
721.2.2.3(2).

721.2.2.4 Joints in precast slabs. Joints between adja
cent precast concrete slabs need not be considered in cal
culating the slab thickness provided that a concrete
topping at least 1 inch (25 mm) thick is used. Where no
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IF~RlE-RreSiSTANCIE-RATIEIDl CONSTRUCT~ON

comply with Table 721.2.3(1) for reinforced concrete
and Table 721.2.3(2) for prestressed concrete. These ta
bles are applicable for solid or hollow-core one-way or
two-way slabs with flat undersurfaces. These tables are
applicable to slabs that are either cast in place or precast.
For precast prestressed concrete not covered elsewhere,
the procedures contained in PCI MNL 124 shall be ac
ceptable.

721.2.3.2 Renll1lft'oJrced beam covell". The minimum thick
ness of concrete cover to the positive moment reinforce
ment (bottom steel) for reinforced concrete beams is
shown in Table 721.2.3(3) for fire-resistance ratings of 1
hour to 4 hours.

SAND-LIGHTWEIGHT BASE
3,;==yt===;r===o

2 ~ 4hr.
'\ 3hr.

1 2hr.
°1 hr.

SILICEOUS BASE
3 r;=;<==v===;r===o

°1
THICKNESS OF CONCRETE BASE SLAB, INCHES

~
J: CARBONATE BASE

t5~ 3

~g 2
(d) ~g

~~
~ °1
:E

UJ
W
J:o

u.. ~ 3 CARBONATE BASE
00
UJIl:
~(§ 2

(8) ~~
Ow
i:!!!
I-u..

UJ

~" THICKNESS OF CONCRETE BASE SLAB, INCHES

For SI: 1 inch = 25.4 mm.

f~GURlE 72~ .2.2.3(2)
f~RlEaRIES~STANClE RATiNGS FOR CONCRETE

ROOf ASSEMBUlES

concrete topping is used, joints must be grouted to a
depth of at least one-third the slab thickness at the joint,
but not less than 1 inch (25 mm), or the joints must be
made fire resistant by other approved methods.

721.2.3 ConcJrete CilllveJr oveIr Irenll1lfilllIrCemeIrntl:. The mini
mum thickness of concrete cover over reinforcement in con
crete slabs, reinforced beams and prestressed beams shall
comply with this section.

721.2.3.1 Slab CilllVeIr. The minimum thickness of con
crete cover to the positive moment reinforcement shall

721.2.3.3 JPIrestl:Irlessed beam CilllveJr'. The minimum thick
ness of concrete cover to the positive moment
prestressing tendons (bottom steel) for restrained and un
restrained prestressed concrete beams and stemmed
units shall comply with the values shown in Tables
721.2.3(4) and 721.2.3(5) for fire-resistance ratings of 1
.hour to 4 hours. Values in Table 721.2.3(4) apply to
beams 8 inches (203 mm) or greater in width. Values in
Table 721.2.3(5) apply to beams or stems of any width,
provided the cross-section area is not less than 40 square
inches (25806 mm2). In case of differences between the
values determined from Table 721.2.3(4) or 721.2.3(5),
it is permitted to use the smaller value. The concrete
cover shall be calculated in accordance with Section
721.2.3.3.1. The minimum concrete cover for
nonprestressed reinforcement in prestressed concrete
beams shall comply with Section 721.2.3.2.

721.2.3.3,]. CakudatllJlllg COll1lcrete CilllveJr. The con
crete cover for an individual tendon is the minimum
thickness of concrete between the surface of the ten
don and the fire-exposed surface of the beam, except
that for ungrouped ducts, the assumed cover thick
ness is the minimum thickness of concrete between
the surface of the duct and the fire-exposed surface
of the beam. For beams in which two or more ten
dons are used, the cover is assumed to be the average
of the minimum cover of the individual tendons. For
corner tendons (tendons equal distance from the bot
tom and side), the minimum cover used in the calcu
lation shall be one-half the actual value. For
stemmed members with two or more prestressing

TABLE i'2~ .2.3(~)

COVER THliCKNESS fOR RIE~NfORClElDCONCRETE flOOR OR ROOF SLABS (inches)

f~RE-RES'STANCE RATING (hours)

Restrained IlDnrestrained

CONCRETE AGGREGATE TYPE 1 11/ 2 2 3 4 1 1112 2 3 4

Siliceous 3/
4

3/
4

3/
4

3/
4

3/
4

3/
4

3/
4 1 11/ 4 15/ 8

Carbonate 3/
4

3/
4

3/
4

3/
4

3/
4

3/
4 3/

4
3/

4 11/ 4 11/ 4

Sand-lightweight or lightweight 3/
4

3/4
3/

4
3/

4
3/

4
3/

4
3/

4 3/4 11
/ 4 11/ 4

For SI: 1 inch =25.4 mm.
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TABLE 721.2.3(2)
COVER THICKNESS FOR PRESTRIESSED CONCRETE FLOOR OR ROOF SLABS (inches)

FIRE-RESiSTANCE RATING (hours)

Restrained Unrestrained

CONCRETE AGGREGATE TYPE 1 11/ 2 2 3 4 1 11/ 2 2 3 4

Siliceous 3/
4

3/
4

3/
4

3/
4

3/
4 11/ S 11/ 2 P/4 23/ S 23/ 4

Carbonate 3/
4

3/
4

3/
4

3/
4

3/
4 1 13/ s IS/s 21/ S 21/ 4

Sand-lightweight or lightweight 3/
4

3/
4

3/
4

3/
4

3/
4 1 1% 11/ 2 2 21/ 4

For SI: 1 inch =25.4 mm.

TABLE 721.2.3(3)
MINIMUM COVER FOR MAIN RE~NFORCING BARS OF REINFORCED CONCRETE BEAMSc

(APPLICABLE TO All TYPES OF STRUCTURAL CONCRETE) ~

RESTRAINED OR BEAM WIDTHb
FIRE-RESISTANCE RATING (hours)

UNRESTRAINED8 (inches) 1 11/ 2 2 3 4

5 3/
4

3/
4

3/
4 P 11

//

Restrained 7 3/
4

3/
4

3/
4 3/

4 3/
4

~1O 3/
4

3/
4

3/
4 3/

4
3/

4

5 ~/4 1 11/ 4 - -

Unrestrained 7 3/
4

3/
4

3/
4 13/ 4 3

~1O 3/
4

3/
4

3/
4 1 13/ 4

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm.
a. Tabulated values for restrained assemblies apply to beams spaced more than 4 feet on center. For restrained beams spaced 4 feet or less on center, minimum cover e

of 3/4 inch is adequate for ratings of 4 hours or less.
b. For beam widths between the tabulated values, the minimum cover thickness can be determined by direct interpolation.
c. The cover for an individual reinforcing bar is the minimum thickness of concrete between the surface of the bar and the fire-exposed surface of the beam. For

beams in which several bars are used, the cover for comer bars used in the calculation shall be reduced to one-half of the actual value. The cover for an individual
bar must be not less than one-half of the value given in Table 721.2.3(3) nor less than 3/4 inch.

TABLE 721.2.3(4)
MINIMUM COVER FOR PRESTRESSED CONCRETE BEAMS 8 INCHES OR GREATER IN WIDTH

RESTRAINED OR CONCRETE BEAM WIDTHb
FIRE-RESISTANCE RATING (hours)

UNRESTRAINED8 AGGREGATE TYPE (inches) 1 11/ 2 2 3 4

Carbonate or siliceous 8 11/ 2 11/ 2 11/ 2 13
// 21

//

Restrained
Carbonate or siliceous ~ 12 11/ 2 11/ 2 1'/2 11/ 2 17/ s

a

Sand lightweight 8 11/ 2 11/ 2 11/ 2 11/2 2a

Sand lightweight ~ 12 11/ 2 11/ 2 11/ 2 }l/2 IS/sa

Carbonate or siliceous 8 11/ 2 13/ 4 21/ 2 5c -

Unrestrained
Carbonate or siliceous ~ 12 11/ 2 11/ 2 17/ sa 21/ 2 3
Sand lightweight 8 11/ 2 11/ 2 2 31

/ 4 -
Sand lightweight ~ 12 11/ 2 11/ 2 15/ S 2 21/ 2

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm.
a. Tabulated values for restrained assemblies apply to beams spaced more than 4 feet on center. For restrained beams spaced 4 feet or less on center, minimum cover

of 3/4 inch is adequate for 4-hour ratings or less.
b. For beam widths between 8 inches and 12 inches, minimum cover thickness can be determined by direct interpolation.
c. Not practical for 8-inch-wide beam but shown for purposes of interpolation.
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TABllE 121.2.3(5)
M~~~MUJM COVIER fOR PRlESTRIESSlElD CONCRETE SEAMS OIF All W~Il)1"HS

RESTRAINED OR CONCRETE BEAM AIREAb
fIRE-RESISTANCE RATING (hours)

IlJINIRESTRAINElDa AGGREGATE TVI?E A (sqlUlare inches) 1 11/ 2 2 3- 4

All 40:::;; A:::;; 150 11/ 2 11/ 2 2 21/ 2 -

Carbonate or 150 < A:::;; 300 11/ 2 11/ 2 11/ 2 13/ 4 21/ 2
Restrained

siliceous 300<A 11/ 2 _11/ 2 11/ 2 1'/2 2

Sand lightweight 150 < A 11/ 2 11/ 2 11/ 2 11
/ 2 2

All 40:::;; A:::;; 150 2 21/ 2 - - -

Carbonate or 150 < A:::;; 300 11/ 2 t3/4 21/ 2 - -
Unrestrained

siliceous 300<A 11/ 2 11/ 2 2 3c 4C

Sand lightweight 150<A 11/ 2 11/ 2 2 3c 4c

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm.
a. Tabulated values for restrained assemblies apply to beams spaced more than 4 feet on center. For restrained beams spaced 4 feet or less on center, minimum cover

of 3/4 inch is adequate for 4-hour ratings or less.
b. The cross-sectional area ofa stem is permitted to include a portion of the area in the flange, provided the width of the flange used in the calculation does not exceed

three times the average width of the stem.
c. V-shaped or hooped stirrups spaced not to exceed the depth of the member and having a minimum cover of 1 inch shall be provided.

tendons located along the vertical centerline of the
stem, the average cover shall bethe distance from the
bottom of the member to the centroid of the tendons.
The actual cover for any individual tendon shall not
be less than one-half the smaller value shown in Ta
bles 721.2.3(4) and 721.2.3(5), or 1 inch (25 mm),
whichever is greater.

721.2041 C([j)H1ltrll"ete tr([j)RllllmJIDs. Concrete columns shall com
ply with this section.

TAlBllE 121.2.4
MIN~MUJM IDl!MENS~ONOIF CONCRETE COlUJM~S (irocrrDes)

TVI?ES Of
fIRE-RESISTANCE RATING (hours)

CONCRETE 1 11/2 2a 3a 4b

Siliceous 8 9 10 12 14

Carbonate 8 9 10 11 12

Sand-lightweight 8 81
/ 2 9 101

/ 2 12

For SI: 1 inch =25 mm.
a. The minimum dimension is permitted to be reduced to 8 inches for rectangu

lar columns with two parallel sides at least 36 inches in length.
b. The minimum dimension is permitted to be reduced to 10 inches for rectan-

gular columns with two parallel sides at least 36 inches in length.

721.2AU. MfiJlllnmllllm sn71e. The minimum overall dimen
sions of reinforced concrete columns for fire-resistance
ratings of 1 hour to 4 hours shall comply with Table
721.2.4.

721.2At2 MftJrnnmllllm tr([j)veJr ffmr RIC trOllllllmlIDs. The mini
mum thickness ofconcrete cover to the main longitudinal
reinforcement in columns, regardless of the type of ag
gregate used in the concrete, shall not be less than 1 inch
(25 mm) times the number of hours of required fire resis
tance or 2 inches (51 mm), whichever is less.

721.2.41.3 C([j)RmJIDJIDs lbuDllt nJIDt([j) waRns. The minimum di
mensions of Table 721.2.4 do not apply to a reinforced

concrete column that is built into a concrete or masonry
wall provided all of the following are met:

1. The fire-resistance rating for the wall is equal to or
greater than the required rating of the column;

2. The main longitudinal reinforcing in the column
has cover not less than that required by Section
721.2.4.2; and

3. Openings in the wall are protected in accordance
with Table 715.4.

Where openings in the wall are not protected as re
quired by Section 715.4, the minimum dimension of col
umns required to have a fire-resistance rating of 3 hours
or less shall be 8 inches (203 mm), and 10 inches (254
mm) for columns required to have a fire-resistance rating
of 4 hours, regardless of the type of aggregate used in the
concrete.

721.2.4}Al Pll"etr2lst tr([j)vell" lLllJllllltS ffoll" steeR troRllllmltls. See
Section 721.5.1.4.

721.3 COJIDcll"ete masOltllll"Y. The provisions of this section con
tain procedures by which the fire-resistance ratings of concrete
masonry are established by calculations.

721.3.1 IEquRvaleJlllt thklklllles§. The equivalent thickness of
'concrete masonry construction shall be determined in ac
cordance with the provisions of this section.

721.3.1.1 COJl1ltrIrete m2lsm1lIrY Mont pllllllS Jfilll1lllshes. The
equivalent thickness of concrete masonry assemblies,
Tea' shall be computed as the sum ofthe equivalent thick
ness of the concrete masonry unit, Te, as determined by
Section 721.3.1.2, 721.3.1.3, or 721.3.1.4, plus the
equivalent thickness of finishes, Tel' determined in accor
dance with Section 721.3.2:



FIRE-RESISTANCE-RATED CONSTRUCTION

Te = Vn /LH = Equivalent thickness of concrete ma
sonry unit (inch) (mm).

where:

Vn = Net volume of masonry unit (inch3) (mm3).

L = Specified length of masonry unit (inch) (mm).

H = Specified height of masonry unit (inch) (mm).

721.3.1.2 Ungrouted or partially grou.ted COlllstrucg

tion. Te shall be the value obtained for the concrete ma
sonry unit determiried in accordance with ASTM C 140.

721.3.1.3 Solid grouted construction. The equivalent
thickness, Te, of solid grouted concrete masonry units is
the actual thickness of the unit.

721.3.1.4 Airspaces and cells filled with 100segfiU mag
terial. The equivalent thickness of completely filled hol
low concrete masonry is the actual thickness of the unit
when loose-fill materials are: sand, pea gravel, crushed
stone, or slag that meet ASTM C 33 requirements; pum
ice, scoria, expanded shale, expanded clay, expanded
slate, expanded slag, expanded fly ash, or cinders that
comply with ASTM C 331; or perlite or vermiculite
meeting the requirements of ASTM C 549 and ASTM C
516, respectively.

721.3.2 Concrete masonry walls. The fire-resistance rat
ing of walls and partitions constructed of concrete masonry
units shall be determined from Table 721.3.2. The rating
shall be based on the equivalent thickness of the masonry
and type of aggregate used.

721.3.2.1 Finish on nonfire-exposed side. Where plas
ter or gypsum wallboard is applied to the side of the wall
not exposed to fire, the contribution of the finish to the to
tal fire-resistance rating shall be determined as follows:
The thickness of gypsum wallboard or plaster shall be
corrected by multiplying the actual thickness of the fin
ish by applicable factor determined from Table
721.2.1.4(1). This corrected thickness of finish shall be
added to the equivalent thickness of masonry and the

fire-resistance rating of the masonry and finish deter
mined from Table 721.3.2.

721.3.2.2 Finish on fire-exposed side. Where plaster or
gypsum wallboard is applied to the fire-exposed side of
the wall, the contribution of the finish to the total fire-re
sistance rating shall be determined as follows: The time
assigned to the finish as established by Table
721.2.1.4(2) shall be added to the fire-resistance rating
determined in Section 721.3.2 for the masonry alone, or
in Section 721.3.2.1 for the masonry and finish on the
nonfire-exposed side.

721.3.2.3 Nonsymmetrical assemblies. For a wall hav
ing no finish on one side or having different types or
thicknesses of finish on each side, the calculation proce
dures of this section shall be performed twice, assuming
either side of the wall to be the fire-exposed side. The
fire-resistance rating of the wall shall not exceed the
lower of the two values calculated.

Exception: For exterior walls with more than 5 feet
(1524 mm) of horizontal separation, the fire shall be
assumed to occur on the interior side only.

721.3.2.4 Minimum concrete masonry fire-resistance
rating. Where the finish applied to a concrete masonry
wall contributes to its fire-resistance rating, the masonry
alone shall provide not less than one-half the total re
quired fire-resistance rating.

721.3.2.5 Attachment of finishes. Installation of fin
ishes shall be as follows:

1. Gypsum wallboard and gypsum lath applied to
concrete masonry or concrete walls shall be se
cured to wood or steel furring members spaced not
more than 16 inches (406 mm) on center (o.c.).

2. Gypsum wallboard shall be installed with the long
dimension parallel to the furring members and
shall have all joints finished.

3. Other aspects of the installation of finishes shall
comply with the applicable provisions of Chapters
7 and 25.

TABLE 721.3.2
MINIMUM EQUIVALENT THICKNESS (inches) OF BEARING OR NONBEARING CONCRETE MASONRY WALlSa,b,c,d

FIRE-RESISTANCE RAT~NG (hours)

TYPE OF AGGREGATE 1/
2

3/
4 1 11/ 4 11/2 13/4 2 2114 21/ 2 23/ 4 3 31/ 4 31/ 2 33/ 4 4

Pumice or expanded slag 1.5 1.9 2.1 2.5 2.7 3.0 3.2 3.4 3.6 3.8 4.0 4.2 4.4 4.5 4.7

Expanded shale, clay or slate 1.8 2.2 2.6 2.9 3.3 3.4 3.6 3.8 4.0 4.2 4.4 4.6 4.8 4.9 5.1

Limestone, cinders or
1.9 2.3 2.7 3.1 3.4 3.7 4.0 4.3 4.5 4.8 5.0 5.2 5.5 5.7 5.9

unexpanded slag

Calcareous or siliceous gravel 2.0 2.4 2.8 3.2 3.6 3.9 4.2 4.5 4.8 5.0 5.3 5.5 5.8 6.0 6.2

For SI: 1 inch =25.4 mm.
a. Values between those shown in the table can be determined by direct interpolation.
b. Where combustible members are framed into the wall, the thickness of solid material between the end of each member and the opposite face of the wall, or be- _

tween members set in from opposite sides, shall not be less than 93 percent of the thickness shown in the table. .,
c. Requirements of ASTM C 55, ASTM C 73 or ASTM C 90 shall apply.
d. Minimum required equivalent thickness corresponding to the hourly fire-resistance rating for units with a combination of aggregate shall be determined by linear

interpolation based on the percent by volume of each aggregate used in manufacture.
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721.3.3 MuBtiwytlhle maSOlInIry waR!s. The fire-resistance
rating of wall assemblies constructed of multiple wythes of
masonry materials shall b~ permitted to be based on the
fire-resistance rating period of each wythe and the continu
ous airspace between each wythe in accordance with the fol
lowing formula:

RA = (R l o.59 + R2o.59 + ... + RnO.59 +Al + A2 + ... + An) 1.7

(lE([jJuatnOJIJl 7~7)

where:

RA = Fire endurance rating of the assembly
(hours).

Rb R2> ..., Rn= Fire endurance rating of wythes for 1, 2, n
(hours), respectively.

AI> A2, .... , An = 0.30, factor for each continuous airspace for
1, 2, ...n, respectively, having a depth of 1/2

inch (12.7 mm) or more between wythes.

72:ll..3.4 Cmncrete masollllry llnJi1ltells. Fire-resistance ratings
~or concrete masonry lintels shall be determined based upon
the nominal thickness of the lintel and the minimum thick
ness of concrete masonry or concrete, or any combination
thereof, covering the main reinforcing bars, as determined ac
cording to Table 721.3.4, or by approved alternate methods.

TAIBUE 721.3.4
MINiMUM COVIER Of lONGI1rUDINAl

REiNFORCEMENT ~N IFIRIE~RESISTANCIE-RATED

REINFORCED CONCRETE MASONRY LINTELS (DU'Dc~es)

NOMINAL W~DTIl'1I
IF~RE-RESISTANCIERATING (hours)

OIF UNlIEl (inches) 1 2 3 4

6 11/ 2 2 - -

8 11/ 2 11/ 2 13/ 4 3

10 or greater 11/ 2 11/ 2 11/ 2 13/ 4

For SI: I inch =25.4 mm.

721.3.5 CllJ!lntClf'ete masolluy lCollanmJIJls.The fire-resistance
rating of concrete masonry columns shall be determined
based upon the least plan dimension of the column in accor
dance with Table 721.3.5 or by approved alternate methods.

fIRIE-RESISTANCIE-RATIED CONSTRUCTION

lABllE 721.3.5
M~NIMUM DIMENSION OF

CONCRE11E MASONRY COLUMNS (iU'Dches)

FIRIE-RESISTANCE RATING (hours)

1 I 2 I 3 I 4

8 I 10 I 12 I 14

For SI: I inch =25.4 mm.

721.4 Cllay IbJlriclk mull tile masollllry. The provisions of this sec
tion contain procedures by which the fire-resistance ratings of
clay brick and tile masonry are established by calculations.

72:ll..4.1 Masonry waUs. The fire-resistance rating of ma
sonry walls shall be based upon the equivalent thickness as
calculated in accordance with this section. The calculation
shall take into account finishes applied to the wall and
airspaces between wythes in multiwythe construction.

72:ll..4.1.1lEqunvaieltlt thickness. The fire-resistance rat
ings of walls or partitions constructed of solid or hollow
clay masonry units shall be determined from Table
721.4.1(1) or 721.4.1(2). The equivalent thickness of the
clay masonry unit shall be determined by Equation 7-8
when using Table 721.4.1(1). The fire-resistance rating
determined from Table 721.4.1 (1) shall be permitted to
be used in the calculated fire-resistance rating procedure
in Section 721.4.2.

(Equation 7~8)

where:

Te =The equivalent thickness of the clay masonry unit
(inches).

Vn = The net volume of the clay masonry unit (inch3).

L = The specified length of the clay masonry unit
(inches).

H = The specified height of the clay masonry unit
(inches).

721.4.1'].• :ll. HoRHow cllay 1lJlllllnts. The equivalent thick
ness, Te , shall be the value obtained for hollow clay
units as determined in accordance with ASTM C 67.

TABLE 721.4.1(1)
IF~RIE-RIES~STANCE ~ERIOIDS OF CLAY MASONRY WAllS

MINIMUM RIEQU~RED EQUIVALENT THICKNESS fOR fIRE RES~STANCEa,b.c(inches)

MATER!Al TVPIE 1 hour 2 hour 3 hour 4 hour

Solid brick of clay or shaled 2.7 3.8 4:9 6.0

Hollow brick or tile of clay or shale, unfilled 2.3 3.4 4.3 5.0

Hollow brick or tile of clay or shale, grouted or filled with
3.0 4.4 5.5 6.6materials specified in Section 721.4.1.1.3

For SI: I inch =25.4 mm.
a. Equivalent thickness as determined from Section 721.4.1.1.
b. Calculated fire resistance between the hourly increments listed shall be determined by linear interpolation.
c. Where combustible members are framed in the wall, the thickness of solid material between the end of each member and the opposite face of the wall, or between

members set in from opposite sides, shall not be less than 93 percent of the thickness shown.
d. For units in which the net cross-sectional area of cored brick in any plane parallel to the surface containing the cores is at least 75 percent of the gross cross-sec

tional area measured in the same plane.
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TABLE 721.41.1 (:2)
FIRE-RESISTANCIE RATINGS FOR BEARING STEEL FRAME

BRICK VENEER WALLS OR PARTITIONS

PLASTER SIDE BRICK FACED SIDE
WALL OR PARTITION ASSEMBLY EXPOSED (hours) EXPOSED (hours)

Outside facing of steel studs:
lit wood fiberboard sheathing next to studs, 31t airspace fonned with
31t x 1 5/g" wood strips placed over the fiberboard and secured to the studs;
metal or wire lath nailed to such strips, 331tbrick veneer held in place by filling 1.5 4
31t airspace between the brick and lath with mortar. Inside facing of studs: 31t
unsanded gypsum plaster on metal or wire lath attached to 5/ lt wood strips
secured to edges of the studs.

Outside facing of steel studs:
1" insulation board sheathing attached to studs, 1" airspace, and 331t brick
veneer attached to steel frame with metal ties every 5th course. Inside facing of 1.5 4
studs: 7/g" sanded gypsum plaster (1:2 mix) applied on metal or wire lath
attached directly to the studs.

Same as above except use 7/g" venniculite-gypsum plaster or 1" sanded
2 4

gypsum plaster (1:2 mix) applied to metal or wire.

Outside facing of steel studs:
lit gypsum sheathing board, attached to studs, and 331t brick veneer attached
to steel frame with metal ties every 5th course. Inside facing of studs: lit

2 4
sanded gypsum plaster (1:2 mix) applied to lit perforated gypsum lath
securely attached to studs and having strips of metal lath 3 inches wide applied
to all horizontal joints of gypsum lath.

For SI: 1 inch =25.4 mm.

721.4.1.1.2 Solid grouted clay units. The equivalent
thickness of solid grouted clay masonry units shall be
taken as the actual thickness of the units.

721.4.1.1.3 Units with filled cores. The equivalent
thickness of the hollow clay masonry units is the ac
tual thickness of the unit when completely filled with
loose-fill materials of: sand, pea gravel, crushed
stone, or slag that meet ASTM C 33 requirements;
pumice, scoria, expanded shale, expanded clay, ex
panded slate, expanded slag, expanded fly ash, or cin
ders in compliance with ASTM C 331; or perlite or
vermiculite meeting the requirements of ASTM C
549 and ASTM C 516, respectively.

721.4.1.2 Plaster finishes. Where plaster is applied to
the wall, the total fire-resistance rating shall be deter
mined by the fonnula:

R = (RnO.59 + pi) 1.7 (Equation 7-9)

721.4.1.3 Multiwythe walls with airspace. Where a
continuous airspace separates multiple wythes of the
wall or partition, the total fire-resistance rating shall be
determined by the fonnula:

R = (R l o.59 + RzO.59 + ...+Rn°.59+ as) 1.7 (Equation 7-10)

where:

R = The fire endurance of the assembly
(hours).

R" Rz and Rn The fire endurance of the individual
wythes (hours).

as = Coefficient for continuous airspace.

Values for Rn0.59 for use in Equation 7-10 are given in Ta
ble 721.4.1(3). The coefficient for each continuous air
space of liz inch to 31/z inches (12.7 to 89 mm) separating
two individual wythes shall be 0.3.

where:

R = The fire endurance of the assembly (hours).

R/l = The fire endurance of the individual wall (hours).

pi = Coefficient for thickness of plaster.

Values for Rn0.59 for use in Equation 7-9 are given in Ta
ble 721.4.1 (3). Coefficients for thickness of plaster shall
be selected from Table 721.4.1 (4) based on the actual
thickness of plaster applied to the wall or partition and
whether one or two sides of the wall are plastered.

138

721.41.1.4 Nonsymmetrical assemblies. For a wall hav-
ing no finish on one side or having different types or
thicknesses of finish on each side, the calculation proce-
dures of this section shall be perfonned twice, assuming
either side to be the fire-exposed side of the wall. The fire
resistance of the wall shall not exceed the lower of the _
two values determined. •

Exceptiolll: For exterior walls with more than 5 feet
(1524 mm) of horizontal separation, the fire shall be
assumed to occur on the interior side only.

2003 INTERNATIONAL BUILDING CODE®



IF~RE-RIESiSTANClE-RATIEID CONS1rRUCT~ON

bf

D=2(bf+ d)

a

D=2(a+d)D=4bf + 2d - 2tw

fiGURE 721.5.1 (1)
ID[ETIERM~NATiONl OF THE HEATED PIER~MfETIER

OF STRUCTURAL STlElElCOlUMNS

the different materials shall be permitted to be deter
mined from Table 721.2.1.1 for concrete; Table 721.3.2
for concrete masonry units or Table 721.4.1(1) or
721.4.1(2) for clay and tile masonry units.

72]1..4J..3 Renl!1l.Jforced day masonry Dintells. Fire-resistance
ratings for clay masonry lintels shall be determined based
on the nominal width of the lintel and the minimum cover
ing for the longitudinal reinforcement in accordance with
Table 721.4.1 (5).

721.4.4 Reinforced day maSOlI]JrY coh.D.rrnm.s. The fire-resis
tance ratings shall be determined based on the last plan di
mension of the column in accordance with Table 721.4.1(6).
The minimum cover for longitudinal reinforcement shall be
2 inches (51 mm).

72Jl.5 Steell assembJllles. The provisions of this section contain
procedures by which the fire-resistance ratings of steel assem
blies are established by calculations.

72Jl.5.Jl StJrll]dlllllrall steell coh.llml!1l.s. The fire-resistance rat
ings of steel columns shall be based on the size of the ele
ment and the type of protection provided in accordance with
this section.

72Jl.5.1.1 Gel!1lerai. These procedures establish a basis
for determining the fire resistance of column assemblies
as a function of the thickness of fire-resistant material
and, the weight, W, and heated perimeter, D, of steel col
umns. As used in these sections, W is the average weight
of a structural steel column in pounds per linear foot. The
heated perimeter, D, is the inside perimeter of the fire-re
sistant material in inches as illustrated in Figure
721.5.1(1).

72Jl.5.Jl.:i.Jl NOH1llload-beall"nng jpJrotednOllJl. The appli
cation of these procedures shall be limited to column
assemblies in which the fire-resistant material is not
designed to carry any of the load acting on the col
umn.

721.5.Jl.Jl.2lEmbedmeH1l1ts. In the absence of substan
tiating fire-endurance test results, ducts, conduit, pip
ing, and similar mechanical, electrical, and plumbing
installations shall not be embedded in any required
fire-resistant materials.

721.5.Jl.:R.3 Wenglhltatoapernmeterr- raanilll. Table
721.5.1(1) contains weight-to-heated-perimeter ratios
(WID) for both contour and box fire-resistant profiles,
for the wide flange shapes most often used as columns.

Values for Rn0.59 for use in Equation 7-11 are given in Ta-
ble 721.4.1(3).

721..4.2.1 Mulltnwytlhle wanns of differeJl]1t mateJrnaH. For
walls that consist of two or more wythes of different ma
terials (concrete or concrete masonry units) in combina
tion with clay masonry units, the fire-resistance rating of

R =(R,0.59 +R
2
0.59 + ...+R

n
O.59) 1.7

where:

R = The fire endurance of the assembly
(hours).

R j , R2 and Rn =The fire endurance of the individual wythes
(hours).

TABLE 721.41.1 (6)
REiNfORCEID CLAY MASONRY COLUMNS

TABLE 721.4.1 (5)
RlEiNfFORCIEDMASONRY UNTElS

TABLE 721.41.1 (41)
COEff~C~IENTS fOR PLASTER, pH a

721.4.2 MlliHanwytllne wanDs. The fire-resistance rating for
walls or partitions consisting of two or more dissimilar
wythes shall be permitted to be determined by the formula:

For SI: 1 inch =25.4 mm.
a. Values listed in table are for 1:3 sanded gypsum plaster.

THICKNESS Of
PLASTER (inch) ONESIIOE TWO SIDlE

1/2 0.3 0.6

5fs 0.37 0.75

3/
4 0.45 0.90

R 0.59 R(houll's)n

1 1.0

2 1.50

3 1.91

4 2.27

For SI: 1 inch =25.4 rom.

For SI: I inch =25.4 mm.
NP =Not permitted.

f!RE-RESISTANCE RAT~NG

(hour)

COlUlMN S~ZIE 1 I 2 I 3 I 4

Minimum column dimension (inches) 8 I 10 I 12 I 14

MINIMUlM lONGITUlDINAllAEINfOIRCEMENT COVER
NOMINAL fOR fiRE RESISTANCE (inch)

UNTEl WIDTH
(inches) 1 hour 2 hour 3 hour 4 hour

6 1'/2 2 NP NP

8 11/ 2 1'/2 13/ 4 3

10 or more 11/ 2 1'/2 11/ 2 13/ 4
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o
4 LAYERS = 21/2" OR 2"

B
2 LAYERS = 11/4" OR 1"

A
1 LAYER =5/8" OR 1/2"

C
3 LAYERS = 1 7/8" OR 1 1/2"

FIGURE 721.5.1 (3)
GYPSUM WALLBOARD PROTECTED STRUCTURAL STEEL

COLUMNS WITH STEEL STUD/SCREW ATTACHMENT SYSTEM

For SI: 1 inch =25.4 mm, 1 foot =-305 mm.
1. Structural steel column, either wide flange or tubular shapes.
2. 15/g-inch deep studs fabricated from 0.OI79-inch minimum thickness galva-

nized steel with 15
/ 16 or 17/16-inch legs. The length of the steel studs shall be e

1/2 inch less than the height of the assembly.
3. Type X gypsum wallboard in accordance with ASTM C 36. For single-layer

applications, the wallboard shall be applied vertically with no horizontal
joints. For multiple-layer applications, horizontal joints are permitted at a
minimum spacing of 8 feet, provided that the joints in successive layers are
staggered at least 12 inches. The total required thickness of wallboard shall
be determined on the basis of the specified fire-resistance rating and the
weight-to-heated-perimeter ratio (WID) of the column.

4. Galvanized O.0149-inch minimum thickness steel corner beads with
11/2-inch legs attached to the wallboard with l-inch-long Type S screws
spaced 12 inches on center.

5. No. 18 SWG steel tie wires spaced 24 inches on center.
6. Sheet metal angles with 2-inch legs fabricated from 0.0221-inch minimum

thickness galvanized steel.
7. Type S screws, 1 inch long, shall be used for attaching the first layer of wall

board to the steel studs and the third layer to the sheet metal angles at 24 inches
on center. Type S screws 13/4-inch long shall be used for attaching the second
layer of wallboard to the steel studs and the fourth layer to the sheet metal an
gles at 12 inches on center. Type S screws 2114 inches long shall be used for at
taching the third layer of wallboard to the steel studs at 12 inches on center.

LAPPITTSBURGH SEAM

CORNER JOINT DETAILS (A)

)A

~
-@

SNAP-LOCK

FIGURE 721.5.1 (2)
GYPSUM WALLBOARD PROTECTED STRUCTURAL STEEL

COLUMNS WITH SHEET STEEL COLUMN COVERS

For SI: 1 inch =25.4 mm, 1 foot =305 mm.
1. Structural steel column, either wide flange or tubular shapes.
2. Type X gypsum wallboard in accordance with ASTM C 36. For single-layer

applications, the wallboard shall be applied vertically with no horizontal
joints. For multiple-layer applications, horizontal joints are permitted at a
minimum spacing of 8 feet, provided that the joints in successive layers are
staggered at least 12 inches. The total required thickness of wallboard shall
be determined on the basis of the specified fire-resistance rating and the
weight-to-heated-perimeter ratio (WID) of the column. For fire-resistance
ratings of 2 hours or less, one of the required layers of gypsum wallboard
may be applied to the exterior of the sheet steel column covers with I-inch
long Type S screws spaced 1 inch from the wallboard edge and 8 inches on
center. For such installations, 0.0149-inch minimum thickness galvanized
steel comer beads with 11/2-inch legs shall be attached to the wallboard with
Type S screws spaced 12 inches on center.

3. For fire-resistance ratings of 3 hours or less, the column covers shall be fab
ricated from 0.0239-inch minimum thickness galvanized or stainless steel.
For 4-hour fire-resistance ratings, the column covers shall be fabricated
from O.0239-inch minimum thickness stainless steel. The column covers
shall be erected with the Snap Lock or Pittsburgh joint details.
For fire-resistance ratings of 2 hours or less, column covers fabricated from
O.0269-inch minimum thickness galvanized or stainless steel shall be permit
ted to be erected with lap joints. The lap joints shall be permitted to be located
anywhere around the perimeter of the column cover. The lap joints shall be se
cured with 1/2-inch-long No.8 sheet metal screws spaced 12 inches on center.
The column covers shall be provided with a minimum expansion clearance
of I/g inch per linear foot between the ends of the cover and any restraining
construction.

(Equation 7-12)

For different fire-resistant protection profiles or col
umn cross sections, the weight-to-heated-perimeter ra
tios (WID) shall be determined in accordance with the
definitions given in this section.

721.5.1.2 Gypsum wallboard protection. The fire re
sistance of structural steel columns with weight
to-heated-perimeter ratios (WID) less than or equal to
3.65 and which are protected with Type X gypsum wall
board shall be permitted to be determined from the fol
lowing expression:

[

h(W11D)]O.75
R=130

2

where:

R = Fire resistance (minutes).

h = Total thickness of gypsum wallboard (inches).

D = Heated perimeter of the structural steel column
(inches).

W' Total weight of the structural steel column and
gypsum wallboard protection (pounds per lin
ear foot).

W' = W + 50hD1144.

721.5.1.2.1 Attachment. The gypsum wallboard _
shall be supported as illustrated in either Figure .,
721.5.1 (2) for fire-resistance ratings of 4 hours or
less, or Figure 721.5.1(3) for fire-resistance ratings of
3 hours or less.
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As used in these expressions:

R = Fire endurance at equilibrium moisture condi
tions (minutes).

Ro = Fire endurance at zero moisture content (min
utes).

m = Equilibrium moisture content of the concrete by
volume (percent).

W = Average weight of the steel column (pounds per
linear foot).

D = Heated perimeter of the steel column (inches).

h = Thickness of the concrete cover (inches).

kc = Ambient temperature thermal conductivity of the
concrete (Btu/hr ft OF).

H = Ambient temperature thermal capacity of the
steel column = 0.11W (Btu/ ft OF).

Pc = Concrete density (pounds per cubic foot).

Cc = Ambient temperature specific heat of concrete
(Btu/lb OF).

Ro = 10 (WID) 0.7 + 17 (hI.6/kco.Z) x
(1 + 26 (Hlpccch (L + h))0.8)

where:

R = Ro (1 + 0.03m)

72Jl.5.Ji.3.2 S!P'ray~aplPHied ndlentifncatimll. Spray-ap
plied fire-resistant materials shall be identified by
density and thickness required for a given fire-resis
tance rating.

721.5.1.4 COIl1l(cJrete~pJrotederll (CoHumll1ls. The fire resis
tance of structural steel columns protected with concrete,
as illustrated in Figure 721.5.1(6) (a) and (b), shall be
permitted to be determined from the following expres
sion:

721.5,].•3.1 MatteriaH-depell1ldlelllt (Cl[j)][llstall1lts. The ma
terial-dependent constants, C1 and Cz, shall be deter
mined for specific fire-resistant materials on the basis
of standard fire endurance tests in accordance with
Section 703.2. Unless evidence is submitted to the
building official substantiating a broader application,
this expression shall be limited to determining the fire
resistance of structural steel columns with
weight-to-heated-perimeter ratios (WID) between the
largest and smallest columns for which standard
fire-endurance test results are available.

fiGURE 121.5.1(5)
WIDE flANGE STRUCTURAL STEEL COUJJMNS WITH

SPRAY-APPUED fiRIE-RIES~SrANTMATERIALS

SIS·

1·

3.53.02.52.01.5

= Fire resistance (minutes).

= Thickness of spray-applied fire-resistant
material (inches).

= Heated perimeter of the structural steel col
umn (inches).

= Material-dependent constants.

= Weight of structural steel column (pounds
per linear foot).

WEIGHT-TO+lEATED-PERIMETER RATIO (WID)

1.0

I)--,;{<:.-----",l~____,~--_I_--_+_=""'r:::...-_+_-=""'lj1/2·

0.5

where:

R

h

D

C1 and Cz

W

721.5.1.2.2 Gypsum waRR1b>oaJrdl telQlUIIllvalltell1l110 (cOIl1l~

(Crte1te. The determination of the fire resistance of
structural steel columns from Figure 721.5.1(4) is
permitted for various thicknesses of gypsum wall
board as a function of the weight-to-heated-perimeter
ratio (WID) of the column. For structural steel col
umns with weight-to-heated-perimeter ratios (WID)
greater than 3.65, the thickness of gypsum wallboard
required for specified fire-resistance ratings shall be
the same as the thickness determined for a W14 x 233
wide flange shape.

721.5.1.3 §JP>Jray~appUlltedl rnJre~Jre§i§aall1lt mlu1l1eJrialls. The
fire resistance of wide-flange structural steel columns
protected with spray-applied fire-resistant materials, as
illustrated in Figure 721.5.1(5), shall be permitted to be
determined from the following expression:

~
~o
e.
w
oz
~en
en
w
0::
W
0::
u:::

For 51: I inch =25.4 mm, I pound per linear foot/inch =0.059 kg/m/mm.

~~GQ.D~IE 121.5.1 (4)
fiRE RESiSTANCE OF STRUC1"U~AlS1"lElEl COllUlMNS

~ROTIECTE[» w~n~ VAR~OUJS 1"1HI~CG<NIESSES O~

1"YPIE }{ GYPSUM WAllIBOARiD)
a. The WID ratios for typical wide flange columns are listed in Table 721.5.1(1). For other

column shapes. the WID ratios shall be determined in accordance with Section
720.5.1.1.



FIRE-RESISTANCE-RATED CONSTRUCTION
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Te = Equivalent thickness of concrete or clay ma
sonry unit (inches) (see Table 721.3.2 Note a or
Section 721.4.1).

K = Thermal conductivity of concrete or clay ma
sonry unit (Btulhrft OF) [see Table 721.5.1(3)].

As = Cross-sectional area of steel column (square
inches).

dm = Density of the concrete or clay masonry
unit(pounds per cubic foot).

p = Inner perimeter of concrete or clay masonry
protection (inches) [see Figure 721.5.1(7)].

721.5.1.4.6 Equivalent concrete masonry thick
ness. For structural steel columns protected with con
crete masonry, Table 721.5.1(5) gives the equivalent
thickness of concrete masonry required for various
fire-resistance ratings for typical column shapes. For
structural steel columns protected with clay masonry,
Table 721.5.1 (6) gives the equivalent thickness of
concrete masonry required for various fire-resistance
ratings for typical column shapes.

W SHAPE COLUMN

D=2(w+d)+2(w-t,."b)

fiGURE 721.5.1 (6)
CONCRETE PROTECTED STRUCTURAL STEEL COlUMNSa

a. When the inside perimeter of the concrete protection is not square, L shall be taken as
the average of L, and L,. When the thickness of concrete cover is not constant, h shall be
taken as the average of h, and h,.

b. Joints shall be protected with a minimum I inch thickness of ceramic fiber blanket but
in nocase less than one-half the thickness of the column cover (see Section 720.2.1.3).

(Equation 7-15)

where:

H=0.11 W + (Pccj144) (bji-A s)

R = 0.17 (W/D)0.7 + [0.285 (T/6JJ<O.2) ]
[1.0 + 42.7 { (Aldm Te) J (0.25p + Te) } 0.8]

(Equation 7-16)

bf = Flange width of the steel column (inches).

d = Depth of the steel column (inches).

As = Cross-sectional area ofthe steel column (square
inches).

721.5.1.4.2 Concrete properties unknown. If spe
cific data on the properties of concrete are not avail
able, the values given in Table 721.5.1 (2) are
permitted.

721.5.1.4.3 Minimum concrete cover. For struc
tural steel column encased in concrete with all
reentrant spaces filled, Figure 721.5.1(6)(c) and Ta
bles 721.5.1 (7) and 721.5.1 (8) indicate the thickness
of concrete cover required for various fire-resistance
ratings for typical wide-flange sections. The thick
nesses of concrete indicated in these tables also ap
ply to structural steel columns larger than those
listed.

721.5.1.4.4 Minimum precast concrete cover. For
structural steel columns protected with precast con
crete column covers as shown in Figure
721.5.l(6)(a), Tables 721.5.1(9) and 721.5.1(10) in
dicate the thickness of the column covers required
for various fire-resistance ratings for typical
wide-flange shapes. The thicknesses of concrete
given in these tables also apply to structural steel col
umns larger than those listed.

721.5.1.4.5 Masonry protection. The fire resistance
of structural steel columns protected with concrete
masonry units or clay masonry units as illustrated in
Figure 721.5.1(7), shall be permitted to be determined
from the following expression:

= Interior dimension of one side of a square con-
crete box protection (inches).

721.5.1.4.1 Reentrant space filled. For wide-flange
steel columns completely encased in concrete with all
reentrant spaces filled [Figure 721.5.1(6)(c)], the
thermal capacity of the concrete within the reentrant
spaces shall be permitted to be added to the thermal
capacity of the steel column, as follows:

L

where:
For Sl: I inch =25.4 mm.

R = Fire-resistance rating of column assembly
(hours).

W = Average weight of steel column (pounds per
foot).

D = Heated perimeter of steel column (inches) [see
Figure 721.5.1 (7)].

d

t,.,w

w

FIGURE 721.5.1 (7)
CONCRETE OR CLAY MASONRY PROTECTED

STRUCTURAL STEEL COLUMNS

Depth of a wide flange coluinn, outside diameter of pipe column, or
outside dimension of structural tubing column (inches).

Thickness of web of wide flange column (inches).

Width of flange of wide flange column (inches).
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TABLE 721.5.1 (1)
WID RA1~OS fOR STEEL COLUMNS

F~RIE-IAES~STANCIE-IAATIEIDJ CONSTRUCTION

STRUCTURAL CONTOUR BOX STRUCTURAL CONTOUR BOX
SHAPE PROFILE PROFILE SHAPE PROFILE PROFILE

W14 X 233 2.49 3.65 WlOxl12 1.78 2.57

X 211 2.28 3.35 X 100 1.61 2.33

X 193 2.10 3.09 X 88 1.43 2.08

X 176 1.93 2.85 X 77 1.26 1.85

X 159 1.75 2.60 X 68 1.13 1.66

X 145 1.61 2.39 X 60 1.00 1.48

X 132 1.52 2.25 X 54 0.91 1.34

X 120 1.39 2.06 X 49 0.83 1.23

X 109 1.27 1.88 X 45 0.87 1.24

X 99 1.16 1.72 X 39 0.76 1.09

X 90 1.06 1.58 X 33 0.65 0.93

X 82 1.20 1.68

X 74 1.09 1.53 W8x67 1.34 1.94

X 68 1.01 1.41 X 58 1.18 1.71

X 61 0.91 1.28 X 48 0.99S 1.44

X 53 0.89 1.21 x40 0.83 1.23

X 48 0.81 1.10 X 35 0.73 1.08

X 43 0.73 0.99 X 31 0.65 0.97

X 28 0.67 0.96

W12 X 190 2.46 3.51 X 24 0.58 0.83

X 170 2.22 3.20 X 21 0.57 0.77

X 152 2.01 2.90 X 18 0.49 0.67

X 136 1.82 2.63

X 120 1.62 2.36 W6x25 0.69 1.00

X 106 1.44 2.11 X 20 0.56 0.82

X 96 1.32 1.93 X 16 0.57 0.78

X 87 1.20 1.76 X 15 0.42 0.63

X 79 1.10 1.61 X 12 0.43 0.60

X 72 1.00 1.48 X 9 0.33 0.46

X 65 0.91 1.35

X 58 0.91 1.31 W5 X 19 0.64 0.93

X 53 0.84 1.20 X 16 0.54 0.80

X 50 0.89 1.23

X 45 0.81 1.12 W4x 13 0.54 0.79

X 40 0.72 1.00

For SI: 1 pound per linear foot per inch =0.059 kg/m/mm.
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FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 721.5.1 (2)
PROPERTIES OF CONCRETE

PROPERTY NORMAL WEIGHT CONCRETE STRUCTURAL LIGHTWEIGHT CONCRETE

Thermal conductivity (kJ 0.95 Btulhr ft of 0.35 Btulhr ft of

Specific heat (cJ 0.20 Btu/lb of 0.20 Btu/lb of

Density (PJ l45lb/ft3 110 lb/ft3

Equilibrium (free) moisture content (m) by 4% 5%
volume

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm, 1lb/ft3 =16.0185 kg/m3
, Btu/hr ft of =.1.731 W/(m· K)

TABLE 721.5.1 (3)
THERMAL CONDUCTIVITY OF CONCRETE OR CLAY

MASONRY UNITS

DENSITY (dm ) OF UNITS (lbIft3) THERMAL CONDUCTIVITY (I<) OF UNITS (Btulhr ft OF)

Concrete Masonry Units

80 0.207

85 0.228

90 0.252

95 0.278

100 0.308

105 0.340

110 0.376

115 0.416

120 0.459

125 0.508

130 0.561

135 0.620

140 0.685

145 0.758

150 0.837

Clay Masonry Units

120 1.25

130 2.25

For SI: 1 pound per cubic foot = 16.0185 kg/m3, Btu per hour foot OF = 1.731 W/(m . K).
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TABLE 721.5.1 (4)
WlE~GHTaTOaHIEA'iIED-PIERIMETER RATIOS (WID)

FOR TYPICAL WIDE fLANGE BEAM AND G~RDIERSHAPES

STRUCTURAL CONTOUR BOX STRUCTURAL CONTOUR BOX
SHAPE PROFILE PROFILE SHAPE PROFILE PROFILE

W36 X 300 2.47 3.33 X 68 0.92 1.21

X 280 2.31 3.12 X 62 0.92 1.14

X 260 2.16 2.92 X 55 0.82 1.02

X 245 2.04 2.76

X 230 1.92 2.61 W21 X 147 1.83 2.60

X 210 1.94 2.45 X 132 1.66 2.35

X 194 1.80 2.28 X 122 1.54 2.19

X 182 1.69 2.15 X 111 1.41 2.01

X 170 1.59 2.01 X 101 1.29 1.84

X 160 1.50 1.90 X 93 1.38 1.80

X 150 1.41 1.79 X 83 1.24 1.62

X 135 1.28 1.63 X 73 1.10 1.44

X 68 1.03 1.35

W33 X 241 2.11 2.86 X 62 0.94 1.23

X 221 1.94 2.64 X 57 0.93 1.17

X 201 1.78 2.42 X 50 0.83 1.04

X 152 1.51 1.94 X 44 0.73 0.92

X 141 1.41 1.80

X 130 1.31 1.67 W18 X 119 1.69 2.42

X 118 1.19 1.53 X 106 1.52 2.18

X 97 1.39 2.01

W30 X 211 2.00 2.74 X 86 1.24 1.80

X 191 1.82 2.50 X 76 1.11 1.60

X 173 1.66· 2.28 X 71 1.21 1.59

X 132 1.45 1.85 X 65 1.11 1.47

X 124 1.37 1.75 X 60 1.03, 1.36

X 116 1.28 1.65 'x 55 0.95 1.26

X 108 1.20 1.54 X 50 0.87 1.15

X 99 1.10 1.42 X 46 0.86 1.09

X 40 0.75 0.96

W27 X 178 1.85 2.55 x 35 0.66 0.85

X 161 1.68 2.33

X 146 1.53 2.12 W16 X 100 1.56 2.25

X 114 1.36 1.76 X 89 1.40 2.03

X 102 1.23 1.59 X 77 1.22 1.78

X 94 1.13 1.47 X 67 1.07 1.56

X 84 1.02 1.33 X 57 1.07 1.43

X 50 0.94 1.26

X 45 0.85 1.15

W24 X 162 1.85 2.57 X 40 0.76 1.03

X 146 1.68 2.34 X 36 0.69 0.93

X 131 1.52 2.12 X 31 0.65 0.83

X 117 1.36 1.91 X 26 0.55 0.70

X 104 1.22 1.71

X 94 1.26 1.63 W14 X 132 1.83 3.00

X 84 1.13 1.47 X 120 1.67 2.75

X 76 1.03 1.34 X 109 1.53 2.52

(continued)
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FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 721.5.1 (4)-continued
WEIGHT-TO-HEATED-PERIMETER RATIOS (WID)

FOR TYPICAL WIDE FLANGIE BEAM AND GiRDlER SHAPES

STRUCTURAL CONTOUR BOX STRUCTURAL CONTOUR BOX
SHAPE PROFILE PROFILE SHAPE PROFILE PROFILE

X 99 1.39 2.31 X 30 0.79 1.12

X 90 1.27 2.11 X 26 0.69 0.98

X 82 1.41 2.12 X 22 0.59 0.84

X 74 1.28 1.93 X 19 0.59 0.78

X 68 1.19 1.78 X 17 0.54 0.70

X 61 1.07 1.61 X 15 0048 0.63

X 53 1.03 1048 X 12 0.38 0.51

X 48 0.94 1.35

X 43 0.85 1.22 W8 X 67 1.61 2.55

X 38 0.79 1.09 X 58 1.41 2.26

X 34 0.71 0.98 X 48 1.18 1.91

X 30 0.63 0.87 X 40 1.00 1.63

X 26 0.61 0.79 X 35 0.88 1.44

X 22 0.52 0.68 X 31 0.79 1.29

X 28 0.80 1.24

W12 X 87 1.44 2.34 X 24 0.69 1.07

X 79 1.32 2.14 X 21 0.66 0.96

X 72 1.20 1.97 X 18 0.57 0.84

X 65 1.09 1.79 X 15 0.54 0.74

X 58 1.08 1.69 X 13 0047 0.65

X 53 0.99 1.55 xlO 0.37 0.51

X 50 1.04 1.54

X 45 0.95 lAO W6 X 25 0.82 1.33

X 40 0.85 1.25 X 20 0.67 1.09

X 35 0.79 1.11 X 16 0.66 0.96

X 30 0.69 0.96 X 15 0.51 0.83

X 26 0.60 0.84 X 12 0.51 0.75

X 22 0.61 0.77 X 9 0.39 0.57

X 19 0.53 0.67

X 16 0045 0.57 W5 X 19 0.76 1.24

X 14 0040 0.50 X 16 0.65 1.07

WIO X 112 2.14 3.38 W4 X 13 0.65 1.05

X 100 1.93 3.07

X 88 1.7 2.75

X 77 1.52 2045

X 68 1.35 2.20

X 60 1.20 1.97

X 54 1.09 1.79

X 49 0.99 1.64

X 45 1.03 1.59

X 39 0.94 lAO

X 33 0.77 1.20

For SI: Pounds per linear foot per inch =0.059 kg/mlmm.
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TAlBllE 121.5.1(5)
f~1Rl1E IRlIESiSllA~CIEOf CONClRllElIlE MASONRY PROTlECTIED STlElEl COUJJMNS

MINIMUM RIEQU~RE[) EQU~VAlENT MINiMUM REQUIREID EQUIVALENT
TIHIICKNIESS fOR fIRIE-RES~STANCE TIHIICKNESS fOR fiRIE-RES~STANCE

CONCRETE RAllNG Of CONCRETE. MASONRY CONCRETE RATING OF CONCRETE. MASONRY
MASONRY IDENSlnf !PROTECTION ASSEMBLY Te , (inches) MASONRV DIENSlnf !PiROTECTiON ASSEMBLY Te , (inches)

COLUMN !POUNDS !PER COLUMN !POUNIDS !PER
SIZE CUBIC fOOT 1-houl1' 2-lhoul1' 3-lhour 4-hoa.JJ11' SIZE CUBIC fOOT 1-houl1' 2-houi' 3-lhoui' 4-houl1'

80 0.74 1.61 2.36 3.04 80 0.72 1.58 2.33 3.01

100 0.89 1.85 2.67 3.40 100 0.87 1.83 2.65 3.38
W14 x 82 WlO x 68

110 0.96 1.97 2.81 3.57 110 0.94 1.95 2.79 3.55

120 1.03 2.08 2.95 3.73 120 1.01 2.06 2.94 3.72

80 0.83 1.70 2.45 3.13 80 0.88 1.76 2.53 3.21

100 0.99 1.95 2.76 3.49 100 1.04 2.01 2.83 3.57
W14 x 68 WlO x 54

110 1.06 2.06 2.91 3.66 110 1.11 2.12 2.98 3.73

120 1.14 2.18 3.05 3.82 120 1.19 2.24 3.12 3.90

80 0.91 1.81 2.58 3.27 80 0.92 1.83 2.60 3.30

100 1.07 2.05 2.88 3.62 100 1.08 2.07 2.90 3.64
W14 x 53 WlO x 45

110 1.15 2.17 3.02 3.78 110 1.16 2.18 3.04 3.80

120 1.22 2.28 3.16 3.94 120 1.23 2.29 3.18 3.96

80 1.01 1.93 2.71 3.41 80 1.06 2.00 2.79 3.49

100 1.17 2.17 3.00 3.74 100 1.22 2.23 3.07 3.81
W14 x 43 WlO x 33

110 1.25 2.28 3.14 3.90 110 1.30 2.34 3.20 3.96

120 1.32 2.38 3.27 4.05 120 1.37 2.44 3.33 4.12

80 0.81 1.66 2.41 3.09 80 0.94 1.85 2.63 3.33

100 0.91 1.88 2.70 3.43 100 1.10 2.10 2.93 3.67
W12 x 72 W8x40

110 0.99 1.99 2.84 3.60 110 1.18 2.21 3.07 3.83

120 1.06 2.10 2.98 3.76 120 1.25 2.32 3.20 3.99

80 0.88 1.76 2.52 3.21 80 1.06 2.00 2.78 3.49

100 1.04 2.01 2.83 3.56 100 1.22 2.23 3.07 3.81
W12 x 58 W8 x31

110 1.11 2.12 2.97 3.73 110 1.29 2.33 3.20 3.97

120 1.19 2.23 3.11 3.89 120 1.36 2.44 3.33 4.12

80 0.91 1.81 2.58 3.27 80 1.14 2.09 2.89 3.59

100 1.07 2.05 2.88 3.62 100 1.29 2.31 3.16 3.90
W12 x 50 W8x24

110 1.15 2.17 3.02 3.78 110 1.36 2.42 3.28 4.05

120 1.22 2.28 3:16 3.94 120 1.43 2.52 3.41 4.20

80 1.01 1.94 2.72 3.41 110 1.22 2.20 3.01 3.72

100 1.17 2.17 3.01 3.75 100 1.36 2.40 3.25 4.01
W12 x 40 W8x 18

110 1.25 2.28 3.14 3.90 110 1.42 2.50 3.37 4.14

120 1.32 2.39 3.27 4.06 120 1.48 2.59 3.49 4.28

(continued)



FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 721.5.1 (5)--eontnnuedl
FIRE RESISTANCE OF CONCRETE MASONRY PROTECTIED STEEL COLUMNS

MINIMUM REQUIRED MINIMUM REQUIRED
EQUIVALENT THICKNESS EQUIVALENT THICKNESS
FOR FIRE-RESISTANCE FOR FIRE-RESISTANCE
RATING OF CONCRETE. RATING OF CONCRETE.
MASONRY PROTECTION

NOMINAL PIPE CONCRETE MASONRY
MASONRY PROTECTION

NOMINAL TUBE CONCRETE MASONRY ASSEMBLY Te , (inches) ASSEMBLY T.. , (inches)
SIZE DENSITY, POUNDS PER SIZE DENSITY, POUNDS

(inches) CUBIC FOOT 1-hour 2-hour 3-holUr 4-hour (inches) PER CUBIC FOOT 1-hour 2-hour 3-hour 4-hour

80 0.93 1.90 2.71 3.43 80 0.80 1.75 2.56 3.28

4x4x l/ 2 wall 100 1.08 2.13 2.99 3.76 4 double extra 100 0.95 1.99 2.85 3.62
strong 0.674

thickness 110 1.16 2.24 3.13 3.91 wall thickness 110 1.02 2.10 2.99 3.78

120 1.22 2.34 3.26 4.06 120 1.09 2.20 3.12 3.93

80 1.05 2.03 2.84 3.57 80 1.12 2.11 2.93 3.65

4 x 4 x 318 wall 100 1.20 2.25 3.11 3.88 4 extra strong 100 1.26 2.32 3.19 3.95
0.337 wall

thickness 110 1.27 2.35 3.24 4.02 thickness 110 1.33 2.42 3.31 4.09

120 1.34 2.45 3.37 4.17 120 1.40 2.52 3.43 4.23

80 1.21 2.20 3.01 3.73 80 1.26 2.25 3.07 3.79

4x4x 1/4 wall 100 1.35 2.40 3.26 4.02 4 standard 100 1.40 2.45 3.31 4.07
0.237 wall

thickness 110 1.41 2.50 3.38 4.16 thickness 110 1.46 2.55 3.43 4.21

120 1.48 2.59 3.50 4.30 120 1.53 2.64 3.54 4.34

80 0.82 1.75 2.54 3.25 80 0.70 1.61 2.40 3.12

6 x 6 X 1/2 wall 100 0.98 1.99 2.84 3.59 5 double extra 100 0.85 1.86 2.71 3.47
strong 0.750

thickness 110 1.05 2.10 2.98 3.75 wall thickness 110 0.91 1.97 2.85 3.63

120 1.12 2.21 3.11 3.91 120 0.98 2.02 2.99 3.79

80 0.96 1.91 2.71 3.42 80 1.04 2.01 2.83 3.54

6 x 6 X 3/8 wall 100 1.12 2.14 3.00 3.75 5 extra strong 100 1.19 2.23 3.09 3.85
0.375 wall

thickness 110 1.19 2.25 3.13 3.90 thickness 110 1.26 2.34 3.22 4.00

120 1.26 2.35 3.26 4.05 120 1.32 2.44 3.34 4.14

80 1.14 2.11 2.92 3.63 80 1.20 2.19 3.00 3.72

6 x 6 X 1/4 wall 100 1.29 2.32 3.18 3.93 5 standard 100 1.34 2.39 3.25 4.00
0.258 wall

thickness 110 1.36 2.43 3.30 4.08 thickness 110 1.41 2.49 3.37 4.14

120 1.42 2.52 3.43 4.22 120 1.47 2.58 3.49 4.28

80 0.77 1.66 2.44 3.13 80 0.59 1.46 2.23 2.92

8 x 8 X 1/2 wall 100 0.92 1.91 2.75 3.49 6 double extra 100 0.73 1.71 2.54 3.29
strong 0.864

thickness 110 1.00 2.02 2.89 3.66 wall thickness 110 0.80 1.82 2.69 3.47

120 1.07 2.14 3.03 3.82 120 0.86 1.93 2.83 3.63

80 0.91 1.84 2.63 3.33 80 0.94 1.90 2.70 3.42

8 x 8 x 3fs wall 100 1.07 2.08 2.92 3.67 6 extra strong 100 1.10 2.13 2.98 3.74
0.432 wall

thickness 110 1.14 2.19 3.06 3.83 thickness 110 1.17 2.23 3.11 3.89

120 1.21 2.29 3.19 3.98 120 1.24 2.34 3.24 4.04

80 1.10 2.06 2.86 3.57 80 1.14 2.12 2.93 3.64

8 x 8 X 1/4 wall 100 1.25 2.28 3.13 3.87 6 standard 100 1.29 2.33 3.19 3.94
0.280 wall

thickness 110 1.32 2.38 3.25 4.02 thickness 110 1.36 2.43 3.31 4.08

120 1.39 2.48 3.38 4.17 120 1.42 2.53 3.43 4.22

For SI: 1 inch =25.4 mm, 1 pound per cubic feet =16.02 kg/m3.

Note: Tabulated values assume I-inch air gap between masonry and steel section.
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TABLE 721.5.1 (6)
fF~1R1E RESiSTANCE OfF CLAY MASONRY PROTECTED STEEL COLUMNS

CLAY MINIMUM REQUIRED EQUIVALENT THICKNESS CLAY MINIMUM REQUIRED EQUIVALENT THICKNESS
MASONRY FOR FIRE-RESISTANCE RATING OF CLAY. MASONRY FOR FIRE-RESISTANCE RATING OF CLAY
DENSITY, MASONRY PROTECTION ASSEMBLY T•• (inches) DENSITY, MASONRY PROTECTION ASSEMBLY T., (inches)

POUNDS PER POUNDS PER
COLUMN SIZE CUBIC FOOT 1·hour 2-hour 3-hour 4-hour COLUMN SIZE CUBIC FOOT 1-hour 2-hour 3·hour 4-hour

120 1.23 2.42 3.41 4.29 120 1.27 2.46 3.26 4.35
W14 X 82 WlO X 68

130 1.40 2.70 3.78 4.74 130 1.44 2.75 3.83 4.80

120 1.34 2.54 3.54 4.43 120 1.40 2.61 3.62 4.51
W14 X 68 WlO X 54

130 1.51 2.82 3.91 4.87 130 1.58 2.89 3.98 4.95

120 1.43 2.65 3.65 4.54 120 1.44 2.66 3.67 4.57
W14 X 53 WlO X 45

130 1.61 2.93 4.02 4.98 130 1.62 2.95 4.04 5.01

120 1.54 2.76 3.77 4.66 120 1.59 2.82 3.84 4.73
W14 X 43 WlO X 33

130 1.72 3.04 4.13 5.09 130 1.77 3.10 4.20 5.13

120 1.32 2.52 3.51 4.40 120 1.47 2.70 3.71 4.61
W12 X 72 W8x40

130 1.50 2.80 3.88 4.84 130 1.65 2.98 4.08 5.04

120 1.40 2.61 3.61 4.50 120 1.59 2.82 3.84 4.73
W12 X 58 W8 X 31

130 1.57 2.89 3.98 4.94 130 1.77 3.10 4.20 5.17

120 1.43 2.65 3.66 4.55 120 1.66 2.90 3.92 4.82
W12 X 50 W8x24

130 1.61 2.93 4.02 4.99 no 1.84 3.18 4.28 5.25

120 1.54 2.77 3.78 4.67 120 1.75 3.00 4.01 4.91
W12 X 40 W8 X 18

130 1.72 3.05 4.14 5.10 130 1.93 3.27 4.37 5.34

Steel tubing Steel pipe

Minimum required equivalent thickness Minimum required equivalent thickness

Clay masonry
for fire-resistance rating of clay.

Clay masonry
for fire-resistance rating of clay.

Masonry protection assembly T•• (inches) Masonry protection assembly T•• (inches)
Nominal tube size density, pounds Nominal pipe size density, pounds

(inches) per cubic foot 1-hour 2-hour 3-hour 4-hour (inches) per cubic foot 1-hour 2-hour 3-hour 4-hour

4 X 4 X '/2 wall
120 1.44 2.72 3.76 4.68 4 double extra 120 1.26 2.55 3.60 4.52

strong 0.674
thickness 130 1.62 3.00 4.12 5.11 wall thickness 130 1.42 2.82 3.96 4.95

4 X 4 X %wall
120 1.56 2.84 3.88 4.78 4 extra strong 120 1.60 2.89 3.92 4.83

0.337
thickness 130 1.74 3.12 4.23 5.21 wall thickness 130 1.77 3.16 4.28 5.25

4 X 4 X '/4 wall
120 1.72 2.99 4.02 4.92 4 standard 120 1.74 3.02 4.05 4.95

0.237
thickness 130 1.89 3.26 4.37 5.34 wall thickness 130 1.92 3.29 4.40 5.37

6 X 6 X 1/2 wall 120 1.33 2.58 3.62 4.52 5 double extra 120 1.17 2.44 3.48 4.40
strong 0.750

thickness 130 1.50 2.86 3.98 4.96 wall thickness 130 1.33 2.72 3.84 4.83

6 X 6 X %wall
120 1.48 2.74 3.76 4.67 5 extra strong 120 1.55 2.82 3.85 4.76

0.375
thickness 130 1.65 3.01 4.13 5.10 wall thickness 130 1.72 3.09 4.21 5.18

6 X 6 X 1/4 wall 120 1.66 2.91 3.94 4.84 5 standard 120 1.71 2.97 4.00 4.90
0.258

thickness 130 1.83 3.19 4.30 5.27 wall thickness 130 1.88 3.24 4.35 5.32

8 X 8 X 1/2 wall 120 1.27 2.50 3.52 4.42 6 double extra 120 1.04 2.28 3.32 4.23
strong 0.864

thickness 130 1.44 2.78 3.89 4.86 wall thickness 130 1.19 2.60 3.68 4.67

8 x 8 x %wall
120 1.43 2.67 3.69 4.59 6 extra strong 120 1.45 2.71 3.75 4.65

0.432
thickness 130 1.60 2.95 4.05 5.02 wall thickness 130 1.62 2.99 4.10 5.08

8 x 8 X 1/4 wall
120 1.62 2.87 3.89 4.78 6 standard 120 1.65 2.91 3.94 4.84

0.280
thickness 130 1.79 3.14 4.24 5.21 wall thickness 130 1.82 3.19 4.30 5.27
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FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 721.5.1 (7)
MINIMUM COVER (inch) FOR STEEL COLUMNS
ENCASED IN NORMAL-WEIGHT CONCRETEa

[FIGURE 721.5.1 (6)(c)]

STRUCTURAL
FIRE-RESISTANCE RATING (hours)

SHAPE 1 1 1/2 2 3 4

W14 x 233
1 1/2

2

x 176 1

x 132 1 2 1/2

X 90 1 2

x 61 1 1/2

. x 48 3

x 43 1 1/2 2 1/2

W12 x 152 1 2 1/ 2

x 96 1 2

x 65 1

x 50 1 1/2 3

x 40 1 1/2 2 1/2

WlO x 88 1 2

x 49 3

x 45 1 1 1/2 1 1/2

x 39 2 1/2 3 1/2

x 33 2

W8 x 67 1 3

x 58 1 1/2

x 48 1 2 1/2

x 31 1 1/2
3 1/2

x 21 2

x 18 3 4

W6 x 25 1 1/2 2 3 1/2

X 20 3

x 16 1 2 4

x 15

x 9 1 1/2 2 1/2 3 1/2

For SI: 1 inch =25.4 mm.
a. The tabulated thicknesses are based upon the assumed properties of nor

mal-weight concrete given in Table 721.5.1(2).
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TABLE 721.5.1 (8)
MINIMUM COVER (inch) FOR STEEL COLUMNS

ENCASED IN STRUCTURAL LIGHTWEIGHT CONCRETEa
[FIGURE 721.5.1 (6)(c)]

STRUCTURAL
FIRE-RESISTANCE RATING (HOURS)

SHAPE 1 1 1/2 2 3 4

W14 x 233 1
1 1/2

x 193

x 74 1 1 1 1 1/2 2

x 61

x 43 1 1/2 2 2 1/ 2

W12 x 65 1 1/2 2

x 53 1 1 1

x 40 1 1/2 2 2 1/ 2

WlOx112 2

x 88 1 1 1 1/2

X 60 1

x 33 1 1/2 2 2 1/2

W8 x 35 2 1/2

x 28 1 1 2

x 24 1 1/2 3

x 18 1 1/2 2 1/2

For SI: 1 inch =25.4 mm.
a. The tabulated thicknesses are based upon the assumed properties of struc

turallightweight concrete given in Table 721.5.1(2).
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TABLE 721.5.1 (9)
M~NIMUM COVIER (ilT'lc~) FOR STIEIEIL COU.PMNS

~N NORMAIL-WE~GHlI" PRIECASlI" COVERSa

[IF~GURE 721.5.1 (S)(a)]

STRUICTlLDlAAl
IF~RE-RESiSTANCIE RAT~NG (hours)

SHAPE 1 1 112 2 3 4

W14 X 233
1 '/2

3

X 211 2 '/2

X 176 3 '/2

X 145 1 '/2 2

X 109 1 '/2 3

X 99

X 61 4

X 43 2 2 '/2 3 1/2 4 1/ 2

W12 X 190 1 1/2 2 1/2 3 1/2
X 152

X 120 1 '/2 2

X 96 3

X 87 1 1/2 4

X 58

X 40 2 2 '/2 3 1/2 4 1/ 2

WlO X 112 3 1/2

X 88 1 1/2 2 3

X 77 1 1/2 4

X 54 2 2 1/2 3 1/2

X 33 4 '/2

W8 X 67 1 1/2 2 3

X 58 4

X 48 1 1/2 2 2 1/2 31/ 2

x 28

X 21 4 1/ 2

X 18 21/ 2 3 4

W6 X 25 2 2 1/2 3 1/2

X 20 1 '/2 4 1/ 2

X 16 3

X 12 2 2 '/2 4

X 9 5

For SI: 1 inch = 25.4 nun.
a. The tabulated thicknesses are based upon the assumed properties of nor

mal-weight concrete given in Table 721.5.1(2).
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TABLE 721.5.1 (1 0)
MINIMUM COVER (inch) FOR STEEL COLUMNS

~N STRUCTURAL UGHTWEIGHT PRECAST COVERSa

[fiGURE 721.5.1 (6)(a)]

STRUCTURAL
FIRE-RESISTANCE RATING (hours)

SHAPE 1 1 1/2 2 3 4

W14 X 233 2 1/2

X 176 2

X 145 1 1/2

X 132
1 1/2

3
1 '/2

X 109

X 99 2 '/2

X 68 2

X 43 3 3 '/2

W12 X 190 2 1/2

X 152 2

X 136 1 1/2
3

X 106

X 96 1 1/2 1 1/2 2 1/2

X 87

X 65 2

X 40 3 3 '/2

WlO X 112 2

X 100 1 1/2 3

X 88

X 77 1 1/2 1 1/2 2 1/2

X 60 2

X 39 3 3 1/2

X 33 2

W8 x 67 1 1/2 2 1/2 3

X 48 1 1/2

X 35 1 1/2 2 3 1/2

X 28 3

X 18 2 2 1/2 4

W6 X 25 2 3 3 1/2

X 15 1 '/2 2
4

X 9 2 1/2 3 1/2

For SI: 1 inch =25.4 mm.
a. The tabulated thicknesses are based upon the assumed properties of struc

turallightweight concrete given in Table 721.5.1(2).



FIRE-RESISTANCE-RATED CONSTRUCTION

FIGURE 721.5.2
DETERMINATION OF THE HEATED PERIMETER

OF STRUCTURAL STEEL BEAMS AND GIRDERS

721.5.2 Structural steel beams and girders. The fire-re
sistance ratings of steel beams and girders shall be based
upon the size of the element and the type of protection pro
vided in accordance with this section.

721.5.2.1.1 Weight-to-heated perimeter. The
weight-to-heated-perimeter ratios (WID), for both
contour and box fire-resistant protection profiles, for
the wide flange shapes most often used as beams or
girders are given in Table 721.5.1(4). For different
shapes, the weight-to-heated-perimeter ratios (WID)
shall be determined in accordance with the definitions
given in this section.

(Equation 7·17) e[
(WI / DI ) + 0.60 ]

h - ~
z - (Wz / DJ +0.60

where:

h =Thickness of spray-applied fire-resistant mate-
rial in inches.

W = Weight of the structural steel beam or girder in
pounds per linear foot.

D = Heated perimeter of the structural steel beam or
girder in inches.

Subscript 1 refers to the beam and fire-resistant mate
rial thickness in the fire-resistance-rated assembly.

Subscript 2 refers to the substitute beam or girder and
the required thickness of fire-resistant material.

721.5.2.2.1 Minimum thickness. Equation 7-17 is
limited to beams with a weight-to-heated-perimeter
ratio (WID) of 0.37 or greater. The minimum thick
ness of fire-resistant material shall not be less than 3/8

inch (9.5 mm).

721.5.2.3 StIructuIral steel trusses. The fire resistance of
structural steel trusses protected with fire-resistant mate
rials spray applied to each of the individual truss ele
ments shall be permitted to be determined in accordance
with this section. The thickness ofthe fire-resistant mate
rial shall be determined in accordance with Section
721.5.1.3. The weight-to-heated-perimeter ratio (WID)
of truss elements that can be simultaneously exposed to
fire on all sides shall be determined on the same basis as
columns, as specified in Section 721.5.1.1. The
weight-to-heated-perimeter ratio (WID) of truss ele
ments that directly support floor or roof construction
shall be determined on the same basis as beams and gird
ers, as specified in Section 721.5.2.1.

721.6 Wood assemblies. The provisions of this section contain
procedures by which the fire-resistance ratings of wood assem
blies are established by calculations.

721.6.1 General. This section contains procedures for cal
culating the fire-resistance ratings of walls, floor/ceiling
and roof/ceiling assemblies based in part on the standard
method of testing referenced in Section 703.2.

721.6.1.1 Maximum fire-resistance rating. Fire-resis
tance ratings calculated using the procedures in this sec
tion shall be used only for I-hour rated assemblies.

721.6.1.2 Dissimilar membranes. Where dissimilar
membranes are used on a wall assembly, the calculation
shall be made from the least fire-resistant (weaker) side.

721.6.2 Walls, floors and roofs. These procedures apply to
both load-bearing and nonload-bearing assemblies.

721.6.2.1 Fire-resistance rating of wood frame assem
blies. The fire-resistance rating of a wood frame assem
bly is equal to the sum of the time assigned to the
membrane on the fire-exposed side, the time assigned to
the framing members and the time assigned for addi
tional contribution by other protective measures such as
insulation. The membrane on the unexposed side shall
not be included in determining the fire resistance of the
assembly.

bf

0= 2d + bf

_._IIII!IIIIf..~ f--

r 4

0= 3bt + 2d -2tW

721.5.2.2 Spray-applied fire-resistant mateIrials. The
provisions in this section apply to unrestrained structural
steel beams and girders protected with spray-applied
fire-resistance-rated materials. Larger or smaller unre
strained beam and girder shapes shall be permitted to be
substituted for beams specified in approved unrestrained
or restrained fire-resistance-rated assemblies provided
that the thickness of the fire-resistant material is adjusted
in accordance with the following expression:

721.5.2.1.2 Beam and girdeIr substitutions. Except
as provided for in Section 721.5.2.2, structural steel
beams in approved fire-resistance-rated assemblies
shall be considered the minimum permissible size.
Other beam or girder shapes shall be permitted to be
substituted provided that the weight-to-heated-perim
eter ratio (WID) of the substitute beam is equal to or
greater than that of the beam specified in the approved
assembly.

721.5.2.1 Determination of fire resistance. These pro
cedures establish a basis for determining resistance of
structural steel beams and girders which differ in size
from that specified in approved fire-resistance-rated as
semblies as a function of the thickness of fire-resistant
material and the weight (W) and heated perimeter (D) of
the beam or girder. As used in these sections, W is the av
erage weight of a structural steel member in pounds per
linear foot (plf). The heated perimeter, D, is the inside
perimeter of the fire-resistant material in inches as illus
trated in Figure 721.5.2.
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721060202 1I'nlID1lle 3lssnglI1lledl 10 mlemlblJr2l11lleSo Table
721.6.2(1) indicates the time assigned to membranes on
the fire-exposed side.

721060203 JEx1leJrTIoJr' waRnso For an exterior wall having
more than 5 feet (1524 mm) of horizontal separation, the
wall is assigned a rating dependent on the interior mem
brane and the framing as described in Tables 721.6.2(1)
and 721.6.2(2). The membrane on the outside of the
nonfire-exposed side of exterior walls having more than
5 feet (1524 mm) ofhorizontal separation may consist of
sheathing, sheathing paper, and siding as described in Ta
ble 721.6.2(3).

721060204 JFllooJrs amll Jroofso In the case of a floor or roof,
the standard test provides only for testing for fire expo
sure from below. Except as noted in Section 703.3, Item
5, floor or roof assemblies of wood framing shall have an
upper membrane consisting of a subfloor and finished
floor conforming to Table 721.6.2(4) or any other mem
brane that has a contribution to fire resistance of at least
15 minutes in Table 721.6.2(1).

721060205 AlrlIdi1nmll31ll lPJr'01ledioll1lo Table 721.6.2(5) indi
cates the time increments to be added to the fire resis
tance where glass fiber, rockwool, slag mineral wool, or
cellulose insulation is incorporated in the assembly.

72.R.60206 IF31s1lell1lHIIJlgo Fastening of wood frame assem
blies and the fastening of membranes to the wood fram
ing members shall be done in accordance with Chapter
23.

TABLE 121.6.2(1)
TiME ASSIGNED TO WAllBOARIDl MEMI8RANESa,b,c,d

[)IESCIFUPli"~ON OIF IFU\I~SIHl li"!MEe (minutes)

%-inch wood structural panel bonded with 5
exterior glue

IS/3z-inch wood structural panel bonded with
10

exterior glue

19/3z-inch wood structural panel bonded with 15
exterior glue

%-inch gypsum wallboard 10

liz-inch gypsum wallboard 15

sis-inch gypsum wallboard 30

liz-inch Type X gypsum wallboard 25

sis-inch Type X gypsum wallboard 40

Double 3/s-inch gypsum wallboard 25

I/z- + 3/s-inch gypsum wallboard 35

Double liz-inch gypsum wallboard 40

For SI: 1 inch = 25.4 mm.
a. These values apply only when membranes are installed on framing mem

bers which are spaced 16 inches o.c.
b. Gypsum wallboard installed over framing or furring shall be installed so that

all edges are supported, except 5/g-inch Type X gypsum wallboard shall be
permitted to be installed horizontally with the horizontal joints staggered 24
inches each side and unsupported but finished.

c. On wood frame floor/ceiling or roof/ceiling assemblies, gypsum board shall
be installed with the long dimension perpendicular to framing members and
shall have all joints finished.

d. The membrane on the unexposed side shall not be included in determining the fire
resistance of the assembly. When dissimilar membranes are used on a wall as
sembly, the calculation shall be made from the least fire-resistant (weaker) side.

e. The time assigned is not a finished rating.

lIAl6lE 121.6.2(2)
TiME ASSiGNlE1DJ fOR CONTRiBUTiON Of WOOD fRAMlEa,b,c

[)ESCR~Pli"iON li"iME ASSiGNED li"O IFRAME (minutes)

Wood studs 16 inches o.c. 20

Wood floor and roof joists 16 inches o.c. 10

For SI: 1 inch =25.4 mm.
a. This table does not apply to studs or joists spaced more than 16 inches o.c.
b. All studs shall be nominal 2 x 4 and all joists shall have a nominal thickness of at least 2 inches.
c. Allowable spans for joists shall be determined in accordance with Sections 2308.8, 2308.10.2 and 2308.10.3.

TABLE 121.6.2(3)
MIEMI8lRANEa ON [EJ{TIERffOR fACIE OF WOOD STQJJIDJ WAllS

SIHIEATIHI~NG PAPER /EXTER!OR IF~N~SH

Sis-inch T & G lumber Lumber siding

s/16-inch exterior glue plywood Sheathing paper Wood shingles and shakes

liz-inch gypsum wallboard 1/4-inch wood structural panels--exterior type

Sis-inch gypsum wallboard 1/4-inch hardboard

liz-inch fiberboard Metal siding

Stucco on metal lath

Masonry veneer

None - %-inch exterior-grade wood structural panels

For SI: 1 pound/cubic feet = 16.0185 kg/mz.
a. Any combination of sheathing, paper, and exterior finish is permitted.
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FIRE-RESISTANCE-RATED CONSTRUCTION

TABLE 721.6.2(4)
FLOORING OR ROOFING OVER WOOD FRAMINGa

ASSEMBLY STRUCTURAL MEMBIERS SUBFLOOR OR ROOF DECK FINISHED FLOORING OR ROOFING

Hardwood or softwood flooring on building paper resilient

15/3z-inch wood structural panels
flooring, parquet floor felted-synthetic fiber floor coverings,

Floor Wood
carpeting, or ceramic tile on 3/s-inch-thick panel-type

or 11/[6 inch T & G softwood underlay

Ceramic tile on 11/ 4-inch mortar bed

Roof Wood
15/3z-inch wood structural panels

Finished roofing material with or without insulationor 11/16 inch T & G softwood

For SI: 1 inch =25.4 mm.
a. This table applies only to wood joist construction. It is not applicable to wood truss construction.

TABLE 721.6.2(5)
TIME ASSIGNED FOR ADDITIONAL PROTECTION

I

DESCRIPTION OF ADDITIONAL PROTECTION FIRE RESISTANCE (minutes)

Add to the fire-resistance rating of wood stud walls if the spaces between the studs are
completely filled with glass fiber mineral wool batts weighing not less than 2 pounds
per cubic foot (0.6 pound per square foot of wall surface) or rockwool or slag material

15
wool batts weighing not less than 3.3 pounds per cubic foot (1 pound per square foot
of wall surface), or cellulose insulation having a nominal density not less than 2.6
pounds per cubic foot.

For SI: 1 pound/cubic foot =16.0185 kg/m3.

1009080706050

LOAD ON MEMBERS AS APERCENT OF DESIGN LOAD

COLUMNS KeVd ~11

""BEAMS-COLUMN~
~Kel/d> 11

""
, ,
~

~
~

'",
r--..........

1.10

1.20

1.40

1.60

1.50

Z 1.30

2.54Zd (3 -(d/2b)) for columns which may
be exposed to fire on three sides.

(Equation 7·21)

2.54Zd (3 -(d/b)) for columns which may be
exposed to fire on four sides

(Equation 7·20)

2.54Zb (4 -(bid») for beams which may be
exposed to fire on three sides.

(Equation 7-19)

2.54Zb (4 -2(bld») for beams which may be
exposed to fire on four sides.

(Equation 7-18)

Columns:

Beams:

721.6.3 Design of fire-resistant exposed! wood members.
The fire-resistance rating, in minutes, of timber beams and
columns with a minimum nominal dimension of 6 inches
(152 mm) is equal to:

where:

b = The breadth (width) of a beam or larger side of a
column before exposure to fire (inches).

d = The depth of a beam or smaller side of a column be
fore exposure to fire (inches).

Z = Load factor, based on Figure 720.6.3(1).

FIGURE 721.6.3(1)
LOAD FIGURE

The effective length factor as noted in Figure 721.6.3(2).

The unsupported length of columns (inches).
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THEORETICAL KeVALUE 0.5 0.7 1.0 1.0 2.0 2.0
RECOMMENDED DESIGN Ke

0.65 0.80 1.2 1.0 2.10 2.4WHEN IDEAL CONDITIONS
APPROXIMATED

~ ROTATION FIXED, TRANSLATION FIXED

END CONDITION CODE f ROTATION FREE, TRANSLATION FIXED

~ ROTATION FIXED, TRANSLATION FREE

V ROTATION FREE, TRANSLATION FREE

F~GQJJRIE 721.6.3(2)
!EfIFIEC1~VIE lIENG1~ FAC10RS

721.6.3.Jl. lEqmntnmll 7a2Jl.. Equation 7-21 applies only
where the unexposed face represents the smaller side of
the column. If a column is recessed into a wall, its full di
mension shall be used for the purpose of these calcula
tions.

721.6.3.2 AUowabRe Roa«1!s. Allowable loads on beams
and columns are determined using design values given in
ANSYAF&PA NDS.

721.6.3.3 FasteHller jplrotednoHll. Where minimum I-hour
fire resistance is required, connectors and fasteners shall
be protected from fire exposure by 11/ 2 inches (38 mm) of
wood, or other approved covering or coating for a I-hour
rating. Typical details for commonly used fasteners and
connectors are shown in AITC Technical Note 7.

721.6.3.4 MhllnmllDm size. Wood members are limited to
dimensions of 6 inches (152 mm) nominal or greater.
Glued-laminated timber beams utilize standard laminat
ing combinations except that a core lamination is re
moved. The tension zone is moved inward and the
equivalent of an extra nominal 2-inch-thick (51 mm)
outer tension lamination is added.

721.7 Other referelIlllCe «1!olClI.llmel!1lts. Refer to Section 703.3,
Item 1, and NBS BMS 71 and NBSTRBM-44 for fire-resis
tance ratings of materials and assemblies.

2003 ~N1IERNAliONAlI8QJJ~l[))~NG COIDIE®
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• (CHAPTER 8

~NTERUOR FINISHES

•

•

SEC1'~ON $((J)'U
GENERAL

~Qn.l Scope. Provisions of this chapter shall govern the use of
materials used as interior finishes, trim and decorative materi
als.

801.1.1 Ill1ltell"noll" fnll1lJislhles. These provisions shall limit the
allowable flame spread and smoke development based on
location and occupancy classification.

Exceptno!!D.s:

1. Materials having a thickness less than 0.036 inch
(0.9 mm) applied directly to the surface of walls or
ceilings.

2. Exposed portions of structural members comply
ing with the requirements for buildings of Type IV
construction in Section 602.4 shall not be subject
to interior finish requirements.

[F] 801.Jl.2 Decoll"atnve matell"nalls ami tll"nm. Decorative
materials and trim shall be restricted by combustibility and
flame resistance in accordance with Section 805.

801.1.3 AppUcabnllnfty. For buildings in flood hazard areas
as established in Section 1612.3, interior finishes, trim and
decorative materials below the design flood elevation shall
be flood-damage-resistant materials.

801l..2 Appikatioll'1l. Combustible materials shall be permitted
to be used as finish for walls, ceilings, floors and other interior
surfaces of buildings.

801.2.1 WJiJnI~(J)ws. Show windows in the first story ofbuild
ings shall be permitted to be of wood or ofunprotected metal
framing.

~OI.2.2 Foam pllasftncs. Foam plastics shall not be used as
interior finish or trim except as provided in Section 2603.7
or 2604.

SEC1l'U)N 802
DlEf~N~1'~ONS

~02.1 Genell"all. The following words and terms shall, for the
purposes of this chapter and as used elsewhere in this code,
have the meanings shown herein.

EXPANDED ViNYIL WAILIL COVERING. Wall covering
consisting of a woven textile backing, an expanded vinyl base
coat layer and a nonexpanded vinyl skin coat. The expanded
base coat layer is a homogeneous vinyl layer that contains a
blowing agent. During processing, the blowing agent decom
poses, causing this layer to expand by forming closed cells. The
total thickness of the wall covering is approximately 0.055 inch
to 0.070 inch (1.4 mm to 1.78 mm).

FLAME RlESIS1['ANCE. That property ofmaterials or combi
nations of component materials that restricts the spread of
flame in accordance with NFPA 701.
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lFLAME SPREAD. The propagation offlame over a surface.

lFLAME SPREAD iNDEX. The numerical value assigned to
a material tested in accordance with ASTM E 84.

INTERIOR FINKSH. Interior finish includes interior wall and
ceiling finish and interior floor finish.

iNTERiOR FLOOR FINISH. The exposed floor surfaces of
buildings including coverings applied over a finished floor or
stair, including risers.

INTERITOR WAlLL AND CEiLiNG FINiSJH[. The exposed
interior surfaces ofbuildings including, but not limited to: fixed
or movable walls and partitions; columns; ceilings; and interior
wainscotting, paneling or other finish applied structurally or
for decoration, acoustical correction, surface insulation, struc
tural fire resistance or similar purposes, but not including trim.

SMOKE-DEVELOPED liNDEX. The numerical value as
signed to a material tested in accordance with ASTM E 84.

TRIM. Picture molds, chair rails, baseboards, handrails, door
and window frames and similar decorative or protective mate
rials used in fixed applications.

SECT~ON $((J)3
WAll AND CE~UNG f~N~SHIES

803.1 Gell1leraH. Interior wall and ceiling finishes shall be clas
sified in accordance with ASTM E 84. Such interior finish ma
terials shall be grouped in the following classes in accordance
with their flame spread and smoke-developed indexes.

Class A: Flame spread 0-25; smoke-developed 0-450.

Class B: Flame spread 26-75; smoke-developed 0-450.

Class C: Flame spread 76-200; smoke-developed 0-450.

]Excepftnoll1l: Materials, other than textiles, tested in accor
dance with Section 803.2.

803.2. interior wan Oil" cemng ft'ill1lns!hl.es otlllell" tlhlall1l textHes. In
terior wall or ceiling finishes, other than textiles, shall be per
mitted to be tested in accordance with NFPA 286. Finishes
tested in accordance with NFPA 286 shall comply with Section
803.2.1.

803.2.Jl Accephmce Cll"ntell"Ra. During the 40 kW exposure,
the interior finish shall comply with Hem 1. During the 160
kW exposure, the interior finish shall comply with Item 2.
During the entire test, the interior finish shall comply with
Item 3.

1. During the 40kW exposure, flames shall not spread to
the ceiling.

2. During the 160 kW exposure, the interior finish shall
comply with the following:
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INTERIOR FINISHES

2.1. Flame shall not spread to the outer extremity
of the sample on any wall or ceiling.

2.2. Flashover, as defined in NFPA 286, shall not
occur.

3. The total smoke released throughout the NFPA 286
test shall not exceed 1,000 m2•

803.3 Stability. Interior finish materials regulated by this chap
ter shall be applied or otherwise fastened in such a manner that
such materials will not readily become detached where sub
jected to room temperatures of 200°F (93°C) for not less than
30 minutes.

803.4 AplPliication. Where these materials are applied on walls,
ceilings or structural elements required to have a fire-resistance
rating or to be of noncombustible construction, they shall com
ply with the provisions of this section.

803.4.1 Direct attachment and furred constrllllction.
Where walls and ceilings are required by any provision in
this code to be of fire-resistance-rated or noncombustible
construction, the interior finish material shall be applied di
rectly against such construction or to furring strips not ex
ceeding 1.75 inches (44 mm) applied directly against such
surfaces. The intervening spaces between such furring strips
shall be filled with inorganic or Class A material or shall be
fireblocked at a maximum of 8 feet (2438 mm) in any direc
tion in accordance with Section 717.

803.4.2 Set~out construction. Where walls and ceilings are
required to be of fire-resistance-rated or noncombustible
construction and walls are set out or ceilings are dropped
distances greater than specified in Section 803.4.1, Class A
finish materials shall be used except where interior finish
materials are protected on both sides by an automatic sprin
kler system or attached to noncombustible backing or fur
ring strips installed as specified in Section 803.4.1. The
hangers and assembly members of such dropped ceilings
that are below the main ceiling line shall be of
noncombustible materials, except that in Type III and V
construction, fire-retardant-treated wood shall be permit
ted. The construction ofeach set-out wall shall be offire-re
sistance-rated construction as required elsewhere in this
code.

803.4.3 Heavy timber construction. Wall and ceiling fin
ishes of all classes as permitted in this chapter that are in
stalled directly against the wood decking or planking of
Type IV construction or to wood furring strips applied di
rectly to the wood decking or planking shall be fireblocked
as specified in Section 803.4.1.

803A.4 Materials. An interior wall or ceiling finish that is
not more than 0.25 inch (6.4 mm) thick shall be applied di
rectly against a noncombustible backing.

Exceptions:

1. Class A materials.

2. Materials where the qualifying tests were made'
with the material suspended or furred out from the
noncombustible backing.
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803.5 InteriOir finish. requirements based on group. Interior _
wall and ceiling finish shall have a flame spread index not _
greater than that specified in Table 803.5 for the group and 10-1
cation designated. Interior wall and ceiling finish materials,
other than textiles, tested in accordance with NFPA 286 and
meeting the acceptance criteria of Section 803.2.1, shall be per-
mitted to be used where a Class·A classification in accordance
with ASTM E 84 is required.

803.6 Textiles. Where used as interior wall or ceiling finish ma
terials, textiles, including materials having woven or
nonwoven, napped, tufted, looped or similar surface, shall
comply with the requirements of this section.

803.6.1 Textile wall coverings. Textile wall coverings shall
have a Class A flame spread index in accordance with
ASTM E 84 and be protected by automatic sprinklers in
stalled in accordance with Section 903.3.1.1 or 903.3.1.2 or
the covering shall meet the criteria of Section 803.6.1.1 or
803.6.1.2 when tested in the manner intended for use in ac
cordance with NFPA 265 using the product mounting sys
tem, including adhesive.

803.6,].,]. Method! A test protocol. During the Method A
protocol, flame shall not spread to the ceiling during the
40 kW exposure. During the 150 kW exposure, the textile
wall covering shall comply with all of the following:

I. Flame shall not spread to the outer extremity of the
sample on the 8-foot by 12-foot (203 mm by 305 _
mm)wall. _

2. The specimen shall not bum to the outer extremity
of the 2-foot-wide (610 mm) samples mounted in
the comer of the room.

3. Burning droplets deemed capable of igniting tex
tile wall coverings or that burn for 30 seconds or
more shall not form.

4. Flashover, as defined in NFPA 265, shall not occur. I
5. The maximum net instantaneous peak heat release

rate, determined by subtracting the burner output
from the maximum heat release rate, does not ex
ceed 300 kW.

803.6.1.2 Method B test protocol. During the Method B
protocol, flames shall not spread to the ceiling at any time
during the 40 kW exposure. During the 150 kW expo
sure, the textile wall covering shall comply with the fol
lowing:

1. Flame shall not spread to the outer extremities of
the samples on the 8-foot by 12-foot (203 mm by
305 mm) walls.

2. Flashover, as described in NFPA 265, shall not oc- I
cur.

803.6.2 Textile cemng finish. Where used as a ceiling fin
ish, carpet and similar textile materials shall have a Class A
flame spread index in accordance with ASTM E 84 and be
protected by automatic sprinklers.
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lASllE 803.5
iN1l"EIR~OIR WAll ANlOl CIE~UNG f~N!SH IRlEQIU1!RlEMlENif'S BY OCCUIPANCyk

SPR~NKlER!EDI NONSIPR~NKl!ERED

!Exit access Exit access
Vertical exits and corridors and Rooms and Vertical exits and corridors and Rooms and

GROUP exit passageways8, b other exitways enclosed spacesc exit passageways8, b other exitways enclosed spacesc

A-I & A-2 B B C A Ad Be

A-3 f , A-4, A-5 B B C A Ad C

B, E, M, R-l, R-4 B C C A B C

F C C C B C C

H B B Cg A A B

1-1 B C C A B B

1-2 B B Bh,i A A B

1-3 A Aj C A A B

1-4 B B Bh,i A A B

R-2 C C C
c

B B C

R-3 C C C C C C

S C C C B B C

U No restrictions No restrictions

For SI: I inch =25.4 mm, I square foot =0.0929 m2•

a. Class C interior finish materials shall be permitted for wainscotting or paneling of not more than 1,000 square feet of applied surface area in the grade lobby where
applied directly to a noncombustible base or over furring strips applied to a noncombustible base and fireblocked as required by Section 803.4.1.

b. In vertical exits of buildings less than three stories in height of other than Group 1-3, Class B interior finish for nonsprinklered buildings and Class C interior finish
for sprinklered buildings shall be permitted.

c. Requirements for rooms and enclosed spaces shall be based upon spaces enclosed by partitions. Where a fire-resistance rating isrequired for structural elements,
the enclosing partitions shall extend from the floor to the ceiling. Partitions that do not comply with this shall be considered enclosing spaces and the rooms or
spaces on both sides shall be considered one. In determining the applicable requirements for rooms and enclosed spaces, the specific occupancy thereof shall be
the governing factor regardless of the group classification of the building or structure.

d. Lobby areas in Group A-I, A-2 and A-3 occupancies shall not be less than Class B materials.
e. Class C interior finish materials shall be permitted jn places of assembly with an occupant load of 300 persons or less.
f. For churches and places of worship, wood used for ornamental purposes, trusses, paneling or chancel furnishing shall be permjtted.
g, Class B material is required where the building exceeds two stories.
h. Class C jnterior finjsh materials shall be permitted in administrative spaces.
i. Class C interior finjsh materials shall be permitted in rooms wjth a capacity of four persons or less.
j. Class B materials shall be permitted as wainscotting extending not more than 48 inches above the finished floor in exit access corridors.
k. Finish materials as provided for in other sections of this code.
1. Applies when the vertical exits, exit passageways, exit access corridors or exitways, or rooms and spaces are protected by a sprinkler system installed in accor

dance with Section 903.3.1.1 or 903.3.1.2.
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803.7 Expanded vinyl wall coverings. Expanded vinyl wall
coverings shall comply with the requirements for textile wall
and ceiling materials and their use shall comply with Section
803.6.

Exception: Expanded vinyl wall or ceiling coverings com
plying with Section 803.2 shall not be required to comply
with Section 803.1 or 803.6.

803.8 Insulation. Thermal and acoustical insulation shall
comply with Section 719.

803.9 Acoustical ceiling systems. The quality, design, fabrica
tion and erection of metal suspension systems for acoustical
tile and lay-in panel ceilings in buildings or structures shall
conform with generally accepted engineering practice, the pro
visions of this chapter and other applicable requirements of this
code.

803.9.1 Materials and installation. Acoustical materials
complying with the interior finish requirements of Section
803 shall be installed in accordance with the manufacturer's
recommendations and applicable provisions for applying
interior finish.

803.9.1.1 Suspended acoustical ceilings. Suspended
acoustical ceiling systems shall be installed in accor
dance with the provisions of ASTM C 635 and ASTM C
636.

803.9.1.2 Fire-resistance-rated construction. Acousti
cal ceiling systems that are part of fire-resistance-rated .
construction shall be installed in the same manner used
in the assembly tested and shall comply with the provi
sions of Chapter 7.

SECTION 804
INTERIOR FLOOR FINISH

804.1 GeneraL Interior floor finish and floor covering materi
als shall comply with this section.

Exception: Floors and floor coverings of a traditional type,
such as wood, vinyl, linoleum or terrazzo, and resilient floor
covering materials which are not comprised of fibers.

804.2 Classification. Interior floor finish and floor covering
materials required by Section 804.5.1 to be of Class I or II ma
terials shall be classified in accordance with NFPA 253. The
classification referred to herein corresponds to the classifica
tions determined by NFPA 253 as follows: Class I, 0.45
wattslcm2 or greater; Class II, 0.22 watts/cm2 or greater.

804.3 Testing and identification. Floor covering materials
shall be tested by an approved agency in accordance with
NFPA 253 and identified by a hang tag or other suitable method
so as to identify the manufacturer or supplier and style, and
shall indicatethe interior floor finish or floor covering classifi
cation according to Section 804.2. Carpet-type floor coverings
shall be tested as proposed for use, including underlayment.
Test reports confirming the information provided in the manu
facturer's product identification shall be furnished to the build
ing official upon request.
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804.4 Application. Combustible materials installed in or on _
floors of buildings of Type I or II construction shall conform .,
with the requirements of this section.

Excep~ion: Stages and platforms constructed in accordance
with Sections 410.3 and 410.4, respectively.

804.4.1 S1.llbfloor construction. Floor sleepers, bucks and
nailing blocks shall not be constructed of combustible mate
rials, unless the space between the fire-resistance-rated
floor construction and the flooring is either solidly filled
with approved noncombustible materials or fireblocked in
accordance with Section 717, and provided that such open
spaces shall not extend under or through permanent parti
tions or walls.

804.4.2 Wood finish flooring. Wood finish flooring is per
mitted to be attached directly to the embedded or
fireblocked wood sleepers and shall be permitted where ce
mented directly to the top surface of approved fire-resis
tance-rated construction or directly to a wood subfloor
attached to sleepers as provided for in Section 804.4.1.

804.4.3 In§ula~ing boards. Combustible insulating boards
not more than 0.5-inch (12.7 mm) thick and covered with
approved finished flooring are permitted, where attached di
rectly to a noncombustible floor assembly or to wood
subflooring attached to sleepers as provided for in Section
804.4.1.

804.5 Interior floor finish requiremen~s. In all occupancies, _
interior floor finish in vertical exits, exit passageways, exit ac- .,
cess corridors and rooms or spaces not separated from exit ac-
cess corridors by full-height partitions extending from the floor
to the underside of the ceiling shall withstand a minimum criti-
cal radiant flux as specified in Section 804.5.1.

804.5.1 Minimum critical radiant flux. Interior floor fin
ish in vertical exits, exit passageways and exit access corri
dors shall not be less than Class 1in Groups 1-2 and 1-3 and
not less than Class II in Groups A, B, E, H, 1- 4, M, R-l, R-2
and S. In all other areas, the interior floor finish shall comply
with the DOC FF-l "pill test" (CPSC 16 CFR, Part 1630).

Exception: Where a building is equipped throughout
with an automatic sprinkler system in accordance with
Section 903.3.1.1, Class II materials are permitted in any
area where Class I materials are required and materials
complying with DOC FF-l "pill test" (CPSC 16 CPR,
Part 1630) are permitted in any area where Class II mate
rials are required.

[f] SECTION 805
DECORATIONS AND TRIM

805.1 Gen~ran. In occupancies of Groups A, E, I, R-l and dor
mitories in Group R-2, curtains, draperies, hangings and other
decorative materials suspended from walls or ceilings shall be
flame resistant in accordance with Section 805.2 and NFPA _
701 or noncombustible. .,

In Groups I-I and 1-2, combustible decorations shall be flame
retardant unless the decorations, such as photographs and
paintings, are of such limited quantities that a hazard of fire de-
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.. velopment or spread is not present. In Group 1-3, combustible

.. decorations are prohibited.

805.1.1 NGll1lcGrnrn1bJIlll§~ftlblle rnrna~eIt"ftall§. The permissible
amount of noncombustible decorative material shall not be
limited.

805.1.2 IFllarnrne~It"e§ft§tall1lt rnrnateIt"ftall§. The permissible
amount of flame-resistant decorative materials shall not ex
ceed 10 percent ofthe aggregate area of walls and ceilings.

JExcejpltftGll1l: In auditoriums of Group A, the permissible
amount of flame-resistant decorative material shall not
exceed 50 percent of the aggregate area of walls and ceil
ings where the building is equipped throughout with an
automatic sprinkler system in accordance with Section
903.3.1.1 and the material is installed in accordance with
Section 803.4.

805.2 Accejpltall1lce cJruteJrna all1ldl Jrejplm"t§. Where required to be
flame resistant, decorative materials shall be tested by an ap
proved agency and pass Test 1 or 2, as appropriate, described in
NFPA 701 or such materials shall be noncombustible. Reports
of test results shall be prepared in accordance with NFPA 701
and furnished to the building official upon request.

8'!J)5.3 lFGam jpllla§tk. Foam plastic used as trim in any occu
pancy shall comply with Section 2604.2.

8'!J)5.41 JPlyIt"m~yllftll1l jpllla§tftc. Imitation leather or other material
consisting of or coated with a pyroxylin or similarly hazardous

.. base shall not be used in Group A occupancies.

.. 805.5 Thftm. Material used as interior trim shall have minimum
Class C flame spread and smoke-developed indexes. Combus
tible trim, excluding handrails and guardrails, shall not exceed
10 percent of the aggregate wall or ceiling area in which it is lo
cated.
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CHAPTER 9

F~RE PROTECT~ON SYSTEMS

S[ECii~OU\ij 90~

GENIERlAL

901.1 Scope. The provisions of this chapter shall specify where
fire protection systems are required and shall apply to the de
sign, installation and operation of fire protection systems.

901.2 Fnre JPlrotectnollll systems. Fire protection systems shall
be installed, repaired, operated and maintained in accordance
with this code and the International Fire Code.

Any fire protection system for which an exception or reduction
to the provisions of this code has been granted shall be consid
ered to be a required system.

lExceptiOlln~ Any fire protection system or portion thereof
not required by this code shall be permitted to be installed
for partial or complete protection provided that such system
meets the requirements of this code.

901.3 ModfrlfJicatiimlls. No person shall remove or modify any
fire protection system installed or maintained under the provi
sions of this code or the International Fire Code without ap
proval by the building official.

901.4 Threads. Threads provided for fire department connec
tions to sprinkler systems, standpipes, yard hydrants or any
other fire hose connection shall be compatible with the connec
tions used by the local fire department.

901.5 Acceptance tests. Fire protection systems shall be
tested in accordance with the requirements of this code and
the International Fire Code. When required, the tests shall be
conducted in the presence of the building official. Tests re
quired by this code, the International Fire Code and the stan
dards listed in this code shall be conducted at the expense of
the owner or the owner's representative. It shall be unlawful to
occupy portions of a structure until the required fire protec
tion systems within that portion of the structure have been
tested and approved.

901.6 SupeJrVisory serviice. Where required, fire protection
systems shall be monitored by an approved supervising station
in accordance with NFPA 72.

901.6.1 Alltomatnc sjpJrinlkfieIr systems. Automatic sprin
kler systems shall be monitored by an approved supervising
station.

ExceJPltiimll.§~

1. A supervising station is not required for automatic
sprinkler systems protecting one- and two-family
dwellings.

2. Limited area systems serving fewer than 20 sprin-
klers.

901.6.2 Fiire aH311rm systems. Fire alarm systems required
by the provisions of Section 907.2 of this code and Section
907.2 of the International Fire Code shall be monitored by
an approved supervising station in accordance with Section
907.14.
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JExceJPltioll1ls~

1. Single- and multiple-station smoke alarms re
quired by Section 907.2.10.

2. Smoke detectors in Group 1-3 occupancies.

3. Supervisory service is not required for automatic n
sprinkler systems in one- and two-family dwellings. U

901.6.3 GroUlp ]HI. Manual fire alarm, automatic fire-extin
guishing and emergency alarm systems in Group H occu
pancies shall be monitored by an approved supervising
station.

ExcelPtiOJln~ When approved by the building official,
on-site monitoring at a constantly attended location shall
be permitted provided that notifications to the fire de
partment will be equal to those provided by an approved
supervising station.

901./lFult"e areas. Where buildings, or portions thereof, are di
vided into fire areas so as not to exceed the limits established
for requiring a fire protection system in accordance with this
chapter, such fire areas shall be separated by fire barriers hav
ing a fire-resistance rating of not less than that determined in
accordance with Section 706.3.7.

SEcr~ON 902
DEF~N~T~ONS

902.1 Defnnitiollll.s. The following words and terms shall, for the
purposes of this chapter, and as used elsewhere in this code,
have the meanings shown herein.

[IF] ALARM NOTlflFICATION APPLIANCE. A fire alarm
system component such as a bell, hom, speaker, light or text
display that provides audible, tactile or visible outputs, or any
combination thereof.

[IF] ALARM SIGNAL. A signal indicating an emergency re
quiring immediate action, such as a signal indicative of fire.

[F] ALARM VJERlnFl[CATIION JFEATURJE. A feature of au
tomatic fire detection and alarm systems to reduce unwanted
alarms wherein smoke detectors report alarm conditions for a
minimum period of time, or confirm alarm conditions within a
given time period, after being automatically reset, in order to be
accepted as a valid alarm-initiation signal.

[F] ANNUNCIIATOR. A unit containing one or more indica
tor lamps, alphanumeric displays or other equivalent means in
which each indication provides status information about a cir
cuit, condition or location.

[JF] AUDiBLE ALARM NOTIFJICATIION APPILIIANCIE. A
notification appliance that alerts by the sense of hearing.

[IF] AUTOMA1flIC. As applied to fire protection devices, is a
device or system providing an emergency function without the
necessity for human intervention and activated as a result of a
predetermined temperature rise, rate of temperature rise or
combustion products.
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[F] AUTOMATIC FIRE-EXTINGUISHING SYSTEM.
An approved system of devices and equipment which automat
ically detects a fire and discharges an approved fire-extinguish
ing agent onto or in the area of a fire.

[F] AUTOMATIC SPRINKLER SYSTEM. A sprinkler sys
tem, for fire protection purposes, is an integrated system of un
derground and overhead piping designed in accordance with
fire protection engineering standards. The system includes a
suitable water supply. The portion of the system above the
ground is a network of specially sized or hydraulically de
signed piping installed in a structure or area, generally over
head, and to which automatic sprinklers are connected in a
systematic pattern. The system is usually activated by heat
from a fire and discharges water over the fire area.

[F] AVERAGE AMBIENT SOUND LEVEL. The root mean
square, A-weighted sound pressure level measured over a
24-hour period.

[F] CARBON DIOXIDE EXTINGUISHJING SYSTEMS.
A system supplying carbon dioxide (C02) from a pressurized
vessel through fixed pipes and nozzles. The system includes a
manual- or automatic-actuating mechanism.

[F] CEILING LIMIT. The maximum concentration of an
air-borne contaminant to which one may be exposed, as pub
lished in DOL 29 CFR Part 1910.1000.

[F] CLEAN AGENT. Electrically nonconducting, volatile or
gaseous fire extinguishant that does not leave a residue upon
evaporation.

[F] CONSTANTLY ATTENDED LOCATION. A desig
nated location at a facility staffed by trained personnei on a
continuous basis where alarm or supervisory signals are moni
tored and facilities are provided for notification of the fire de
partment or other emergency services.

[F] DELUGE SYSTEM. A sprinkler system employing open
sprinklers attached to a piping system connected to a water sup
ply through a valve that is opened by the operation of a detec
tion system installed in the same areas as the sprinklers. When
this valve opens, water flows into the piping system and dis
charges from all sprinklers attached thereto.

[If] DETECTOR, HEAT. A fire detector that senses heat pro
duced by burning substances. Heat is the energy produced by
combustion that causes substances to rise in temperature.

[If] DRY-CHEMICAL EXTINGUISHING AGENT. A
powder composed of small particles, usually of sodium bicar
bonate, potassium bicarbonate, urea-potassium-based bicar
bonate, potassium chloride or monoammonium phosphate,
with added particulate material supplemented by special treat
ment to provide resistance to packing, resistance to moisture
absorption (caking) and the proper flow capabilities.

[F] EMERGENCY ALARM SYSTEM. A system to provide
indication and warning of emergency situations involving haz
ardous materials.

[F] EMERGENCY VOICE/ALARM COMMUNICA
TIONS. Dedicated manual or automatic facilities for originat
ing and distributing voice instructions, as well as alert and
evacuation signals pertaining to a fire emergency, to the occu
pants of a building.
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[IF] EXPLOSION. An effect produced by the sudden violent _
expansion ofgases, that is accompanied by a shock wave or dis- •
ruption of enclosing materials or structures, or both.

[]F] FIRE ALARM BOX, MANUAL. See "Manual Fire
Alarm Box."

[]F] FllRE ALARM CONTROL UNIT. A system component
that receives inputs from automatic and manual fire alarm de
vices and is capable of supplying power to detection devices
and transponder(s) or off-premises transmitter(s). The control
unit is capable of providing a transfer of power to the notifica
tion appliances and transfer of condition to relays or devices.

[:IF] FIRE ALARM SJIGNAL. A signal initiated by a fire
alarm-initiating device such as a manual fire alarm box, auto
matic fire detector, water flow switch, or other device whose
activation is indicative of the presence of a fire or fire signature.

[F] FIRE ALARM SYSTEM. A system or portion of a com
bination system consisting of components and circuits ar
ranged to monitor and annunciate the status of fire alarm or
supervisory signal-initiating devices and to initiate the appro
priate response to those signals.

[F] FIRE COMMAND CENTER. The principal attended or
unattended location where the status of detection, alarm com
munications and control systems is displayed, and from which
the system(s) can be manually controlled.

[F] FIRE DETECTOR, AUTOMATIC. A device designed _
to detect the presence of a fire signature and to initiate action. •

[IF] FIRE PROTECTION SYSTEM. Approved devices,
equipment and systems or combinations of systems used to de-
tect a fire, activate an alarm, extinguish or control a fire, control
or manage smoke and products of a fire or any combination
thereof.

[F] FIRE SAFETY FUNCTIONS. Building and fire control
functions that are intended to increase the level of life safety for
occupants or to control the spread of harmful effects of fire.

[:IF] FOAM-EXTINGUllSHING SYSTEM. A special system
discharging a foam made from concentrates, either mechani
cally or chemically, over the area to be protected.

[F] HALOGJENATED EXTINGUISHJING SYSTEM. A
fIre-extinguishing system using one or more atoms of an ele
ment from the halogen chemical series: fluorine, chlorine, bro
mine and iodine.

[F] INITIATING DEVICE. A system component that origi
nates transmission of a change-of-state condition, such as in a
smoke detector, manual fire alarm box or supervisory switch.

LISTED. Equipment, materials or services included in a list
published by an organization acceptable to the building official
and concerned with evaluation of products or services that
maintains periodic inspection of production of listed equip
ment or materials or periodic evaluation of services and whose
listing states either that the equipment, material or service _
meets identified standards or has been tested and found suitable •
for a specified purpose.

[IF] MANUAL FIRE ALARM BOX. A manually operated de
vice used to initiate an alarm signal.
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_ [IF] MULTJIPlLJEgSTATITON AlLARM DlEVJICJE. Two or more
• single-station alarm devices that are capable of interconnection

such that actuation of one causes all integral or separate audible
alarms to operate. It also can consist of one single-station alarm
device having connections to other detectors or to a manual fire
alarm box.

[IF] MULTITPlLJEgSTATJION SMOlKJE AlLARM. Two or more
single-station alarm devices that are capable of interconnection
such that actuation of one causes all integral or separate audible
alarms to operate.

[IF] NUISANCJE AILARM. An alarm caused by mechanical
failure, malfunction, improper installation or lack of proper
maintenance, or an alarm activated by a cause that cannot be
determined.

[IF] RECORD DRAWJINGS. Drawings ("as builts") that doc
ument the location of all devices, appliances, wiring sequences,
wiring methods and connections of the components of a fire
alarm system as installed.

[JF] SINGILJEgSTATITON SMOKJE AlLARM. An assembly in
corporating the detector, the control equipment and the
alarm-sounding device in one unit, operated from a power sup
ply either in the unit or obtained at the point of installation.

[IF] SMOKJE AILARM. A single- or multiple-station alarm re
sponsive to smoke and not connected to a system.

[IF] SMOKE DJETJECTOR. A listed device that senses visible
or invisible particles of combustion.

SMOKEPROOIF JENCLOSURJE. An exit stairway designed
and constructed so that the movement of the products of com
bustion produced by a fire occurring in any part of the building
into the enclosure is limited.

[IF] STANDPlIPJE SYSTEM9 CILASSJES OIF. Standpipe
classes are as follows:

CRass IT system. A system providing 2.5-inch (64 mm) hose
connections to supply water for use by fire departments and
those trained in handling heavy fire streams.

Class liTI system. A system providing 1.5-inch (38 mm) hose
stations to supply water for use primarily by the building oc
cupants or by the fire department during initial response.

cnass ITlIIT system. A system providing 1.5-inch (38 mm)
hose stations to supply water for use by building occupants
and 2.5-inch (64 mm) hose connections to supply a larger
volume of water for use by fire departments and those
trained in handling heavy fire streams.

[IF] STANDlPITPJE9 TYPJES OIF. Standpipe types are as follows:

AllJltomatk dry. A dry standpipe system, normally filled
with pressurized air, that is arranged through the use of a de
vice, such as dry pipe valve, to admit water into the system
piping automatically upon the opening of a hose valve. The
water supply for an automatic dry standpipe system shall be
capable of supplying the system demand.

Au.tomatk wet. A wet standpipe system that has a water
supply that is capable of supplying the system demand auto
matically.

ManDall dry. A dry standpipe system that does not have a
permanent water supply attached to the system. Manual dry
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standpipe systems require water from a fire department
pumper to be pumped into the system through the fire de
partment connection in order to meet the system demand.

Mall1mall wet. A wet standpipe system connected to a water
supply for the purpose of maintaining water within the sys
tem but does not have a water supply capable of delivering
the system demand attached to the system. Manual-wet
standpipe systems require water from a fire department
pumper (or the like) to be pumped into the system in order to
meet the system demand.

Semnall.ll1toma1tk ((]lry. A dry standpipe system that is ar
ranged through the use of a device, such as a deluge valve, to
admit water into the system piping upon activation of a re
mote control device located at a hose connection. A remote
control activation device shall be provided at each hose con
nection. The water supply for a semiautomatic dry
standpipe system shall be capable of supplying the system
demand.

[IF] SUPJEJRVIISITNG STATKON. A facility that receives sig
nals and at which personnel are in attendance at all times to re
spond to these signals.

[IF] SUPJERViSORY SlERVITCJE. The service required to
monitor performance of guard tours and the operative condi
tion of fixed suppression systems or other systems for the pro
tection of life and property.

[IF] SUPJERVJISORY SITGNAIL. A signal indicating the need
of action in connection with the supervision of guard tours, the
fire suppression systems or equipment or the maintenance fea
tures of related systems.

[IF] SUPJERViSORY SJIGNAILgllNJITllA1fJING DlEVJICE. An
initiation device, such as a valve supervisory switch, wa
ter-level indicator or low-air pressure switch on a dry-pipe
sprinkler system, whose change of state signals an off-normal
condition and its restoration to normal ofa fire protection or life
s'afety system, or a need for action in connection with guard
tours, fire suppression systems or equipment or maintenance
features of related systems.

[IF] TllRJES 9 BUILK STORAGE OIF. Storage oftires where the
area available for storage exceeds 20,000 cubic feet (566 m3).

[IF] TROUBLE SIGNAL. A signal initiated by the fire alarm
system or device indicative of a fault in a monitored circuit or
component.

[IF] VlISITBILJE ALARM N01fITFJICATION APPlLJIANCE. A
notification appliance that alerts by the sense of sight.

[IF] WlETgCHEMITCAIL lEXTJINGUKSHTING SYSTEM. A
solution of water and potassium-carbonate-based chemical,
potassium-acetate-based chemical or a combination thereof,
forming an extinguishing agent.

[IF] WiRELESS PROTECTION SYSTEM. A system or a
part of a system that can transmit and receive signals without
the aid of wire.

[IF] ZONJE. A defined area within the protected premises. A
zone can define an area from which a signal can be received, an
area to which a signal can be sent or an area in which a form of
control can be executed.
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FIRE PROTECTION SYSTEMS

SECTION 903
AUTOMATIC SPRINKLER SYSTEMS

[F] 903.1 General. Automatic sprinkler systems shall comply
with this section.

[F] 903.1.11 Alternative protedion. Alternative automatic
fire-extinguishing systems complying with Section 904
shall be permitted in lieu of automatic sprinkler protection
where recognized by the applicable standard and approved

• by the building official.

[F] 903.2 Where required. Approved automatic sprinkler sys
tems in new buildings and structures shall be provided in the lo
cations described in this section.

Exception: Spaces or areas in telecommunications build
ings used exclusively for telecommunications equipment,
associated electrical power distribution equipment, batter
ies and standby engines, provided those spaces or areas are
equipped throughout with an automatic fire alarm system
and are separated from the remainder of the building by a
wall with a fire-resistance rating of not less than 1 hour and a
floor/ceiling assembly with a fire-resistance rating of not
less than 2 hours.

[F] 903.2,]. Group A. An automatic sprinkler system shall
be provided throughout buildings and portions thereof used
as Group A occupancies as provided in this section. For
Group A-I, A-2, A-3 and A-4 occupancies, the automatic
sprinkler system shall be provided throughout the floor area
where the Group A-I, A-2, A-3 or A-40ccupancy is located,
and in all floors between the Group A occupancy and the
level of exit discharge. For Group A-5 occupancies, the au
tomatic sprinkler system shall be provided in the spaces in
dicated in Section 903.2.1.5.

[F] 903.2.1.1 Group ADl. An automatic sprinkler sys
tem shall be provided for Group A-I occupancies where
one of the following conditions exists:

1. The fire area exceeds 12,000 square feet (1115
m2).

2. The fire area has an occupant load of 300 or more.

3. The fire area is located on a floor other than the
level of exit discharge.

4. The fire area contains a multitheater complex.

[F] 903.2.1.2 Group A-2. An automatic sprinkler sys
tem shall be provided for Group A-2 occupancies where
one of the following conditions exists:

1. The fire area exceeds 5,000 square feet (464.5 m2).

2. The fire area has an occupant load of 300 or more.

3. The fire area is located on a floor other than the
level of exit discharge.

[F] 903.2.1.3 Group A-3. An automatic sprinkler sys
tem shall be provided for Group A-3 occupancies where
one of the following conditions exists:

1. The fire area exceeds 12,000 square feet (1115
m2).

2. The fire area has an occupant loadof300 or more.

3. The fire area is located on a floor other than the
level of exit discharge.
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Exception: Areas used exclusively as partICIpant •
sports areas where the main floor area is located at the
same level as the level of exit discharge of the main
entrance and exit.

[F] 903.2.1.4 Group A D 4. An automatic sprinkler system I
shall be provided for Group A-4 occupancies where one .
of the following conditions exists:

1. The fire area exceeds 12,000 square feet (1115 m2).

2. The fire area has an occupant load of300 or more.

3. The fire area is located on a floor other than the
level of exit discharge.

Exception: Areas used exclusively as participant
sports areas where the main floor area is located at the
same level as the level of exit discharge of the main
entrance and exit.

[F] 903.2.1.5 Group ADS. An automatic sprinkler system
shall be provide~in concession stands, retail areas, press
boxes and other accessory use areas in excess of 1,000
square feet (93 m2).

[F] 903.2.2 Group E. An automatic sprinkler system shall
be provided for Group E occupancies as follows:

1. Throughout all Group E fire areas greater than 20,000
square feet (1858 m2) in area.

2. Throughout every portion of educational buildings
below the level of exit discharge.

Exception: An automatic sprinkler system is not re
quired in any fire area or area below the level of exit
discharge where every classroom throughout the
building has at least one exterior exit door at ground
level.

[F] 903.2.3 Group F -1. An automatic sprinkler system shall
be provided throughout all buildings containing a Group F-l
occupancy where one of the following conditions exists:

1. Where a Group F-l fire area exceeds 12,000 square
feet (1115 m2);

2. Where a Group F-l fire area is located more than three
stories above grade; or

3. Where the combined area of all Group F-l fire areas
on all floors, including any mezzanines, exceeds
24,000 square feet (2230 m2).

[F] 903.2.3.1 Woodworking operations. An automatic
sprinkler system shall be provided throughout all Group
F-l occupancy fire areas that contain woodworking oper
ations in excess of 2,500 square feet (232 m2) in area
which generate finely divided combustible waste or use
finely divided combustible materials.

[F] 903.2.4 Group H. Automatic sprinkler systems shall be
provided in high-hazard occupancies as required in Sections
903.2.4.1 through 903.2.4.3.

[F] 9103.2.4.1 General. An automatic sprinkler system •
shall be installed in Group H occupancies.

[F] 903.2.4.2 GrouJP H-S. An automatic sprinkler sys
tem shall be installed throughout buildings containing
Group H-5 occupancies. The design ofthe sprinkler sys-
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tern shall not be less than that required by this code for the
occupancy hazard classifications in accordance with Ta
ble 903.2.4.2. Where the design area of the sprinkler sys
tem consists of a corridor protected by one row of
sprinklers, the maximum number of sprinklers required
to be calculated is 13.

[f] lABllE 903.2.41.2
GROUP 1H1-5 SPR~Ni<lIER [J)ES~GN C[fn1rIER~fQ\

OCCUPANCY HAZAIRD
lOCATION ClASS~IF~CATION

Fabrication areas Ordinary Hazard Group 2

Service corridors Ordinary Hazard Group 2

Storage rooms without dispensing Ordinary Hazard Group 2

Storage rooms with dispensing Extra Hazard Group 2

Corridors Ordinary Hazard Group 2

[IF] 9QD3.2AI.31P'YIr'GxyllnH1l ~ll2ls~llcs. An automatic sprinkler
system shall be provided in buildings, or portions
thereof, where cellulose nitrate film or pyroxylin plastics
are manufactured, stored or handled in quantities exceed
ing 100 pounds (45 kg).

[IF] 9J03.2.5 GIr'G1I.ll~ n. An automatic sprinkler system shall be
provided throughout buildings with a Group I fire area.

JEx\C~~~nGH1l~ An automatic sprinkler system installed in
accordance with Section 903.3.1.2 or 903.3.1.3 shall be
alfowed in Group I-I facilities.

[F] 9l!IJ3.2.(/J) GIr'G1lll~ M. An automatic sprinkler system shall
be provided throughout buildings containing a Group M oc
cupancy where one of the following conditions exists:

1. Where a Group M fire area exceeds 12,000 square feet
(1115 m2);

2. Where a Group M fire area is located more than three
stories above grade; or

3. Where the combined area of all Group M fire areas on
all floors, including any mezzanines, exceeds 24,000
square feet (2230 m2).

[IF] 9J03.2.(/J).1 JHIJigllng~Jill~idl s~GIr'ag~. An automatic sprin
kler system shall be provided in accordance with the In
ternational Fire Code in all buildings of Group M where
storage of merchandise is in high-piled or rack storage
arrays.

[F] 903.2.7 GJrI[j)1lll~ JR. An automatic sprinkler system in
stalled in accordance with Section 903.3 shall be provided
throughout all buildings with a Group R fire area.

[IF] 9J03.2.3 GIr'I[j)1lll~ §g1. An automatic sprinkler system shall
be provided throughout all buildings containing a Group S-1
occupancy where one of the following conditions exists:

1. A Group S-1 fire area exceeds 12,000 square feet
(1115 m2);

2. A Group S-1 fire area is located more than three sto
ries above grade; or

3. The combined area of all Group 5-1 fire areas on all
floors, including any mezzanines, exceeds 24,000
square feet (2230 m2).

F~RIE ~IA01l"IEiC1I"~ONSYSTEMS

[F] 903.2.8.1 JR~~anIr' gaIr'ag~§. An automatic sprinkler
system shall be provided throughout all buildings used as
repair garages in accordance with Section 406, as shown:

1. Buildings two or more stories in height, including
basements, with a fire area containing a repair ga
rage exceeding 10,000 square feet (929 m2).

2. One-story buildings with a fire area containing a
repair garage exceeding 12,000 square feet (11l5
m2).

3. Buildings with a repair garage servicing vehicles n
parked in the basement. U

[F] ilJJ03.2.8.2 JR1llllllk §am·ag~ I[j)jf afiIr~s. Buildings and struc
tures where the area for the storage of tires exceeds
20,000 cubic feet (566 m3) shall be equipped throughout
with an automatic sprinkler system in accordance with
Section 903.3.1.1.

[IF] 903.2.ilJJ GIr'ilblll]pl §g2. An automatic sprinkler system shall
be provided throughout buildings classified as enclosed
parking garages in accordance with Section 406.4 or where
located beneath other groups.

EX\C~J!lltROJln~ Enclosed parking garages located beneath
Group R-3 occupancies as applicable in Section 101.2.

[IF] 903.2.ilJJ.1 Cilbmm~ll"dall ]plaIr'lknIllg g2lIr'2lg~§. An auto
matic sprinkler system shall be provided throughout
buildings used for storage of commercial trucks or buses
where the fire area exceeds 5,000 square feet (464 m2).

[]F] ilJJ03.2.10 Alln 1[j)\C\CII!]plall1ld~§ ~x\C~pt GIr'l[j)illl~S JR<~ andU.
An automatic sprinkler system shall be installed in the loca
tions set forth in Sections 903.2.10.1 through 903.2.10.1.3.

lEx\C~IPtnl[j)H1l~ Group R-3 as applicable in Section 101.2
and Group U.

[JF] ilJJ03.2.10.1 §al[j)lrR~§ and! 1h2ls~m~H1lt§ wntihlout opeH1lg
TIlI1lgs. An automatic sprinkler system shall be installed
throughout every story or· basement of all buildings
where the floor area exceeds 1,500 square feet (139.4 m2)

and where there is not provided at least one of the follow
ing types of exterior wall openings:

1. Openings below grade that lead directly to ground
level by an exterior stairway complying with Sec
tion 1009 or an outside ramp complying with Sec
tion 1010. Openings shall be located in each 50
linear feet (15240 mm), or fraction thereof, of ex
terior wall in the story on at least one side.

2. Openings entirely above the adjoining ground
level totaling at least 20 square feet (1.86 m2) in
each 50 linear feet (15 240 mm), or fraction
thereof, of exterior wall in the story on at least one
side.

[]F] 903.2.10.1.1 O~elIllill1lg dnmensHoH1ls 2llllld 2lccess.
Openings shall have a minimum dimension of not less
than 30 inches (762 mm). Such openings shall be ac
cessible to the fire department from the exterior and
shall not be obstructed in a manner that fire fighting or
rescue cannot be accomplished from the exterior.
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3. Generator and transformer rooms separated
from the remainder of the building by walls and
floor/ceiling or roof/ceiling assemblies having
a fire-resistance rating ofnot less than 2 hours. •

4. In rooms or areas that are of noncombustible
construction with wholly noncombustible con
tents.

[F] TABLE 903.2.13
ADDITIONAL REQUIRED SUPPRESSION SYSTEMS

[F] 903.3.1.2 NFPA 13R sprinkler systems. Where al
lowed in buildings of Group R, up to and including four
stories in height, automatic sprinkler systems shall be in
stalled throughout in accordance with NFPA 13R.

[F] 903.3,]. Standards. Sprinkler systems shall be designed
and installed in accordance with Section 903.3.1.1,
903.3.1.2 or 903.3.1.3.

[F] 903.3.1.1 NFPA 13 sprinkler systems. Where the
provisions of this code require that a building or portion
thereof be equipped throughout with an automatic sprin- •
kler system in accordance with Section 903.3.1.1, sprin- I
k1ers shall be installed throughout in accordance with
NFPA 13 except as provided in Section 903.3.1.1.1.

[IF'] 903.3.1.1.1 Exempt locations. Automatic sprin
klers shall not be required in the following rooms or
areas where such rooms or areas are protected with an
approved automatic fire detection system in accor
dance with Section 907.2 that will respond to visible
or invisible particles of combustion. Sprinklers shall
not be omitted from any room merely because it is
damp, of fire-resistance-rated construction or con
tains electrical equipment.

1. Any room where the application of water, or
flame and water, constitutes a serious life or fire
hazard.

2. Any room or space where sprinklers are consid
ered undesirable because of the nature of the
contents, when approved by the building offi
cial.

SECTION SUBJECT

402.8 Covered malls

403.2, 403.3 High-rise buildings

404.3 Atriums

405.3 Underground structures

407.5 Group 1-2

410.6 Stages

411.4 Special amusement buildings

412.2.5,412.2.6 Aircraft hangars

415.7.2.4 Group H-2

416.4 Flammable finishes

417.4 Drying rooms

507 Unlimited area buildings

IFC
Sprinkler requirements as set forth in Section
903.2.13 of the International Fire Code

[F] 903.2.10.1.2 Openings on one side only. Where
openings in a story are provided on only one side and
the opposite wall of such story is more than 75 feet (22
860 mm) from such openings, the story shall be
equipped throughout with an approved automatic
sprinkler system, or openings as specified above shall
be provided on at least two sides of the story.

[F] 903.2.10.1.3 Basements. Where any portion of a
basement is located more than 75 feet (22 860 mm)
from openings required by Section 903.2.10.1, the
basement shall be equipped throughout with an ap
proved automatic sprinkler system.

[F] 903.2.10.2 Rubbish and linen chutes. An automatic
sprinkler system shall be installed at the top of rubbish
and linen chutes and in their terminal rooms. Chutes ex
tending through three or more floors shall have addi
tional sprinkler heads installed within such chutes at
alternate floors. Chute sprinklers shall be accessible for
servicing.

[F] 903.2.10.3 Buildings over 55 feet in height. An au
tomatic sprinkler system shall be installed throughout
buildings with a floor level having an occupant load of 30
or more that is located 55 feet (16 764 mm) or more
above the lowest level offire department vehicle access.

Exceptions:

1. Airport control towers.

2. Open parking structures.

3. Occupancies in Group F-2.

[F] 903.2.11 During construction. Automatic sprinkler
systems required during construction, alteration and demo
lition operations shall be provided in accordance with the
International Fire Code.

[F] 903.2.12 Other hazards. Automatic sprinkler protec
tion shall be provided for the hazards indicated in Sections
903.2.12.1 and 903.2.12.2.

[F] 903.2.12.1 Ducts conveying hazardous exhausts.
Where required by the International Mechanical Code,
automatic sprinklers shall be provided in ducts convey
ing hazardous exhaust, or flammable or combustible ma
terials.

Exception: Ducts in which the largest cross-sectional
diameter ofthe duct is less than 10 inches (254 mm).

[F] 903.2.12.2 Commercial cooking operations. An
automatic sprinkler system shall be installed in commer
cial kitchen exhaust hood and duct system where an auto
matic sprinkler system is used to comply with Section
904.

[F] 903.2.13 Other required suppression systems. In ad
dition to the requirements of Section 903.2, the provisions
indicated in Table 903.2.13 also require the installation of a
suppression system for certain buildings and areas.

[F] 903.3 Installation requirements. Automatic sprinkler
systems shall be designed and installed in accordance with Sec
tions 903.3.1 through 903.3.7.

FIRE PROTECTION SYSTEMS
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[IF] 903.3.:11.•2,]. BaHcoll1lnes. Sprinkler protection shall
be provided for exterior balconies and ground-floor
patios of dwelling units where the building is of Type
V construction. Sidewall sprinklers that are used to
protect such areas shall be permitted to be located
such that their deflectors are within I inch (25 mm) to
6 inches (152 mm) below the structural members, and
a maximum distance of 14 inches (356 mm) below the
deck of the exterior balconies that are constructed of
open wood joist construction.

[F] 903.3.11..3 NIFPA 13lD SIPlIrnJnllldeJr systems. Where al
lowed, automatic sprinkler systems in one- and two-fam
ily dwellings shall be installed throughout in accordance
with NFPA 13D.

[F] 903.3.2 Qunclk-Jrespoll1lse and JresudelI1ltnall spJrnll1llklleJrs.
Where automatic sprinkler systems are required by this
code, quick-response or residential automatic sprinklers
shall be installed in the following areas in accordance with
Section 903.3.1 and their listings:

1. Throughout all spaces within a smoke compartment
containing patient sleeping units in Group 1-2 in ac
cordance with this code.

2. Dwelling units, and sleeping units in Group R and I-I
occupancies.

3. Light-hazard occupancies as defined in NlFPA 13.

[F] 903.3.3 OlbstIl"lI.Ilded lIocatioll1ls. Automatic sprinklers
shall be installed with due regard to obstructions that will
delay activation or obstruct the water distribution pattern.
Automatic sprinklers shall be installed in or under covered
kiosks, displays, booths, concession stands, or equipment
that exceeds 4 feet (1219 mm) in width. Not less than a
3-foot (914 mm) clearance shall be maintained between au
tomatic sprinklers and the top ofpiles ofcombustible fibers.

ExceptRon: Kitchen equipment under exhaust hoods
protected with a fire-extinguishing system in accordance
with Section 904.

[F] 903.3.4f AdllllatnmD.. Automatic sprinkler systems shall
be automatically actuated unless specifically provided for in
this code.

[F] 903.3.5 WateIl" sUllppllies. Water supplies for automatic
sprinkler systems shall comply with this section and the
standards referenced in Section 903.3 .1. The potable water
supply shall be protected against backflow in accordance
with the requirements of this section and the International
Plumbing Code.

[F] 903.3.5.]1 IJ)«Dmestk servnces. Where the domestic
service provides the water supply for the automatic
sprinkler system, the supply shall be in accordance with
this section.

[F] 903.3.5.]1.1 lUmnted area spIrlll!1llkller systems.
Limited area sprinkler systems serving fewer than 20
sprinklers on any single connection are permitted to
be connected to the domestic service where a wet au
tomatic standpipe is not available. Limited area sprin
kler systems connected to domestic water supplies
shall comply with each of the following requirements:
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1. Valves shall not be installed between the do
mestic water riser control valve and the sprin
klers.

Exception: An approved indicating control
valve supervised in the open position in ac
cordance with Section 903.4.

2. The domestic service shall be capable of sup
plying the simultaneous domestic demand and
the sprinkler demand required to be hydrauli
cally calculated by NlFPA 13, NlFPA I3R or
NFPA I3D.

[IF] 903.3.5.]1.2 Resndell1ltnall c«Dmlbnl!1latn«D1I1l servnces. A
single combination water supply shall be permitted
provided that the domestic demand is added to the
sprinkler demand as required by NlFPA 13R.

[F] 903.3.5.2 Secoll1ldary water SUlJPlplly. A secondary
on-site water supply equal to the hydraulically calculated
sprinkler demand, including the hose stream require
ment, shall be provided for high-rise buildings in Seis
mic Design Category C, D, E or F as determined by this ~

code. The secondary water supply shall have a duration .•
not less than 30 minutes as determined by the occupancy
hazard classification in accordance with NFPA 13.

IExceptnOllll: Existing buildings.

[F] 903.3.([i) Hose tllueads. Fire hose threads used in connec- ~.
tion with automatic sprinkler systems shall be approved and •
compatible with fire department hose threads.

[JF] iI)({j)3.3./ IFnre departmell1lt cOli1llI1lednolI1ls. The location of
fire department connections shall be approved by the build
ing official.

[IF] 903.3./.1 JLocking fnre dlepartmell1lt COJnlll1ledll«D1I1l ~.•.
(IFDC) caps. The fire code official is authorized to re-
quire locking FDC caps on fire department connections
for water-based fire protection systems where the re
sponding fire department carries appropriate key
wrenches for removal.

[JF] 903.41 SprinIldeIr system mOlI1lntorlllllg amll all31Jrms. All
valves controlling the water supply for automatic sprinkler sys
tems, pumps, tanks, water levels and temperatures, critical air ~..•..•
pressures and water-flow switches on all sprinkler systems
shall be electrically supervised.

Excepllnonls:

1. Automatic sprinkler systems protecting one- and
two-family dwellings.

2. Limited area systems serving fewer than 20 sprin
klers.

3. Automatic sprinkler systems installed in accordance
with NFPA I3R where a common supply main is used
to supply both domestic water and the automatic
sprinkler systems and a separate shutoff valve for the
automatic sprinkler system is not provided.

4. Jockey pump control valves that are sealed or locked
in the open position.
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5. Control valves to commercial kitchen hoods, paint
spray booths or dip tanks that are sealed or locked in
the open position.

6. Valves controlling the fuel supply to fire pump en
gines that are sealed or locked in the open position.

7. Trim valves to pressure switches in dry, preaction and
deluge sprinkler systems that are sealed or locked in
the open position.

[F] 903.4.1 Signals. Alarm, supervisory and trouble signals
shall be distinctly different and automatically transmitted to
an approved central station, remote supervising station or
proprietary supervising station as defined in NFPA 72 or,
when approved by the building official, shall sound an audi
ble signal at a constantly attended location.

Exceptions:

1. Underground key or hub valves in roadway boxes
provided by the municipality or public utility are
not required to be monitored.

2. Backflow prevention device test valves, located in
limited area sprinkler system supply piping, shall
be locked in the open position. In occupancies re
quired to be equipped with a fire alarm system, the
backflow preventer valves shall be electrically su
pervised by a tamper switch installed in accor
dance with NFPA 72 and separately annunciated.

[F] 903.4.2 Alarms. Approved audible devices shall be
connected to every automatic sprinkler system. Such sprin
kler water-flow alarm devices shall be activated by water
flow equivalent to the flow of a single sprinkler of the small
est orifice size installed in the system. Alarm devices shall
be provided on the exterior of the building in an approved lo
cation. Where a fire alarm system is installed, actuation of
the automatic sprinkler system shall actuate the building fire
alarm system.

[F] 903.4.3 Floor control valves. Approved supervised in
dicating control valves shall be provided at the point of con
nection to the riser on each floor in high-rise buildings.

[F] 903.5 Testing and maintenance. Sprinkler systems shall
be tested and maintained in accordance with the International
Fire Code.

SECTION 904
AlTERNAT~VE AUTOMATIC

FIREmEXTINGUISHING SYSTEMS

[F] 904.1 General. Automatic fire-extinguishing systems,
other than automatic sprinkler systems, shall be designed, in
stalled, inspected, tested and maintained in accordance with
the provisions of this section and the applicable referenced
standards.

[F] 904.2 Where required. Automatic fire-extinguishing sys
tems installed as an alternative to the required automatic sprin
kler systems of Section 903 shall be approved by the building
official. Automatic fire-extinguishing systems shall not be con
sidered alternatives for the purposes of exceptions or reduc
tions permitted by other requirements of this code.

HO

[F] 904.2.1 Hood system suppression. Each required com
mercial kitchen exhaust hood and duct system required by
the International Fire Code or the International Mechanical
Code to have a Type I hood shall be protected with an ap
proved automatic fire-extinguishing system installed in ac
cordance with this code.

[F] 904.3 Installation. Automatic fire-extinguishing systems
shall be installed in accordance with this section.

[F] 904.3.1 Electrical wiring. Electrical wiring shall be in
accordance with the ICC Electrical Code.

[F] 904.3.2 Actuation. Automatic fire-extinguishing sys
tems shall be automatically actuated and provided with a
manual means of actuation in accordance with Section
904.11.1.

[F] 904.3.3 System interlocking. Automatic equipment in
terlocks with fuel shutoffs, ventilation controls, door
closers, window shutters, conveyor openings, smoke and
heat vents and other features necessary for proper operation
of the fire-extinguishing system shall be provided as re
quired by the design and installation standard utilized for the
hazard.

[F] 904.3.4 Alarms and warning signs. Where alarms are
required to indicate the operation of automatic fire-extin
guishing systems, distinctive audible and visible alarms and
warning signs shall be provided to warn of pending agent
discharge. Where exposure to automatic-extinguishing
agents poses a hazard to persons and a delay is required to
ensure the evacuation of occupants before agent discharge, a
separate warning signal shall be provided to alert occupants
once agent discharge has begun. Audible signals shall be in
accordance with Section 907.9.2.

[F] 904.3.5 Monitoring. Where a building fire alarm sys
tem is installed, automatic fire-extinguishing systems shall
be monitored by the building fire alarm system in accor
dance with NFPA 72.

[F] 904.4 lInspection and testing. Automatic fire-extinguish
ing systems shall be inspected and tested in accordance with the
provisions of this section prior to acceptance.

[F] 904.4.]. Inspection. Prior to conducting final accep
tance tests, the following items shall be inspected:

1. Hazard specification for consistency with design haz
ard.

2. Type, location and spacing of automatic- and man
ual-initiating devices.

3. Size, placement and position of nozzles or discharge
orifices.

4. Location and identification of audible and visible
alarm devices.

5. Identification of devices with proper designations.

6. Operating instructions.

[F] 904.4.2 Alarm testing. Notification appliances, con
nections to fire alarm systems and connections to approved
supervising stations shall be tested in accordance with this
section and Section 907 to verify proper operation.
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[IF] 904.4.2.Ji A1llldlnlbne 2lnndl vnslllblle sngnn21lls. The audibil
ity and visibility of notification appliances signaling
agent discharge or system operation, where required,
shall be verified.

[IF] 9G4.4.3 Mmllnt~lI" testnnng. Connections to protected pre
mises and supervising station fire alarm systems shall be
tested to verify proper identification and retransmission of
alarms from automatic fire-extinguishing systems.

[IF] 904.5 Wet~dhlemnc21ll systems. Wet-chemical extinguishing
systems shall be installed, maintained, periodically inspected
and tested in accordance with NFPA 17A and their listing.

[F] 904.6 DJr'y~clhlemk21ll systems. Dry-chemical extinguishing
systems shall be installed, maintained, periodically inspected
and tested in accordance with NFPA 17 and their listing.

[IF] 904.7lFoam systems. Foam-extinguishing systems shall be
installed, maintained, periodically inspected and tested in ac
cordance with NFPA 11 and NFPA 16 and their listing.

[IF] 904.8 C21lI"bonn dlnmddle systems. Carbon dioxide extin
guishing systems shall be installed, maintained, periodically
inspected and tested in accordance with NFPA 12 and their list
ing.

[IF] 904.9 JHIall~nn systems. Halogenated extinguishing systems
shall be installed, maintained, periodically inspected and tested
in accordance with NFPA 12A and their listing.

[IF] 904.10 Clleann-agennt systems. Clean-agent fire-extinguish
ing systems shall be installed, maintained, periodically in
spected and tested in accordance with NFPA 2001 and their
listing.

[IF] 904.1Ji C~mmelI"cll21ll c({)~lknnng systems. The automatic
fire-extinguishing system for commercial cooking systems
shall be of a type recognized for protection of commercial
cooking equipment and exhaust systems of the type and ar
rangement protected. Preengineered automatic dry- and
wet-chemical extinguishing systems shall be tested in accor
dance with UL 300 and listed and labeled for the intended ap
plication. Other types of automatic fire-extinguishing systems
shall be listed and labeled for specific use as protection for
commercial cooking operations. The system shall be installed
in accordance with this code, its listing and the manufacturer's
installation instructions. Automatic fire-extinguishing systems

m.. of the following types shall be installed in accordance with the
Q referenced standard indicated, as shown:

1. Carbon dioxide extinguishing systems, NFPA 12.

2. Automatic sprinkler systems, NFPA 13.

3. Foam-water sprinkler system or foam-water spray sys
tems, NFPA 16.

4. Dry-chemical extinguishing systems, NFPA 17.

5. Wet-chemical extinguishing systems, NFPA 17A.

JExceptnmn: Factory-built commercial cooking recirculating
systems that are tested in accordance with UL 197, and
listed, labeled and installed in accordance with Section
304.1 of the International Mechanical Code.

[F] 904.11.1 Marrnllll21ll system opelI"21tn~nn. A manual actua
tion device shall be located at or near a means of egress from
the cooking area, a minimum of 10 feet (3048 mm) and a
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maximum of 20 feet (6096 mm) from the kitchen exhaust
system. The manual actuation device shall be located a min
imum of 4 feet (1219 mm) and a maximum of 5 feet (1524 0
mm) above the floor. The manual actuation shall require a
maximum force of 40 pounds (178 N) and a maximum
movement of 14 inches (356 mm) to actuate the fire sup
pression system.

Exceptnoll1l: Automatic sprinkler systems shall not be re
quired to be equipped with manual actuation means.

[]F] 904.11.2 System nll1ltelI"c({)l!1lrrnednOlll. The actuation of the
fire suppression system shall automatically shut down the
fuel or electrical power supply to the cooking equipment.
The fuel and electrical supply reset shall be manual.

[IF] 904.1:n..3 CalI"lb~l!1l rlIn~xnd!e systems. When carbon diox
ide systems are used, there shall be a nozzle at the top of the
ventilating duct. Additional nozzles that are symmetrically
arranged to give uniform distribution shall be installed
within vertical ducts exceeding 20 feet (6096 mm) and hori
zontal ducts exceeding 50 feet (15240 mm). Dampers shall
be installed at either the top or the bottom of the duct and
shall be arranged to operate automatically upon activation
of the fire-extinguishing system. Where the damper is in-'
stalled at the top of the duct, the top nozzle shall be immedi
ately below the damper. Automatic carbon dioxide
fire-extinguishing systems shall be sufficiently sized to pro
tect against all hazards venting through a common duct si
multaneously.

[JF] 904.:n.1.3.:n. VenntllR21tllonn system. Commercial-type
cooking equipment protected by an automatic carbon di
oxide-extinguishing system shall be arranged to shut off
the ventilation system upon activation.

[IF] 904.11.4 Specll21ll jplI"({)VllSnmlls It'~lI'' allllt~matllc spJrinkllelI"
systems. Automatic sprinkler systems protecting commer
cial-type cooking equipment shall be supplied from a sepa
rate, readily accessible, indicating-type control valve that is
identified.

[IF] 904.:n.1.41.1Lnstedl splI"nll1llkllelI"s. Sprinklers used for the
protection offryers shall be listed for that application and
installed in accordance with their li,sting.

S[EC'T~ON 90S;
SuANDIP~PE SYSTEMS

[IF] 905.1 GenelI"all. Standpipe systems shall be provided in new
buildings and structures in accordance with this section. Fire
hose threads used in connection with standpipe systems shall 0
be approved and shall be compatible with fire department hose
threads. The location of fire department hose connections shall
be approved. In buildings used for high-piled combustible stor
age, fire protection shall be in accordance with the Interna
tional Fire Code.

[JF] 905.2 TIIrlIstallllatll~llll starrnd!21lI"d!s. Standpipe systems shall be
installed in accordance with this section and NFPA 14.

[IF] 905.3 IReqUlllllI"ed nllllstalln21tnoll1ls. Standpipe systems shall be
installed where required by Sections 905.3.1 through 905.3.6
and in the locations indicated in Sections 905.4, 905.5 and
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905.6. Standpipe systems are permitted to be combined with
automatic sprinkler systems.

Exception: Standpipe systems are not required in Group
R-3 occupancies as applicable in Section 101.2.

[F] 905.3.1 Building height. Class III standpipe systems
shall be installed throughout buildings where the floor level
of the highest story is located more than 30 feet (9144 mm)
above the lowest level of fire department vehicle access, or
where the floor level of the lowest story is located more than
30 feet (9144 mm) below the highest level offire department
vehicle access.

Exceptions:

1. Class I standpipes are allowed in buildings
equipped throughout with an automatic sprinkler
system in accordance with Section 903.3 .1.1 or
903.3.1.2.

2. Class I manual standpipes are allowed in open
parking garages where the highest floor is located
not more than 150 feet (45 720 mm) above the low
est level of fire department vehicle access.

3. Class I manual dry standpipes are allowed in open
parking garages that are subject to freezing tem
peratures, provided that the hose connections are
located as required for Class II standpipes in accor
dance with Section 905.5.

4. Class I standpipes are allowed in basements
equipped throughout with an automatic sprinkler
system.

[F] 905.3.2 Group A. Class I automatic wet standpipes
shall be provided in nonsprinklered Group A buildings hav
ing an occupant load exceeding 1,000 persons.

Exceptions:

1. Qpen-air-seating spaces without enclosed spaces.

2. Class I automatic dry and semiautomatic dry
standpipes or manual wet standpipes are allowed
in buildings where the highest floor surface used
for human occupancy is 75 feet (22 860 mm) or
less above the lowest level of fire department vehi
cle access.

[IF] 905.3.3 Covered mall buildings. A covered mall build
ing shall be equipped throughout with a standpipe system
where required by Section 905.3. Covered mall buildings
not required to be equipped with a standpipe system by Sec
tion 905.3 shall be equipped with Class I hose connections
connected to a system sized to deliver 250 gallons per min
ute (946.4 L/min.) at the most hydraulically remote outlet.
Hose connections shall be provided at each of the following
locations:

1. Within the mall at the entrance to each exit passage
way or corridor.

2. At each floor-level landing within enclosed stairways
opening directly on the mall.

3. At exterior public entrances to the mall.

[F] 905.3.4 Stages. Stages greater than 1,000 square feet in
area (93 m2

) shall be equipped with a Class III wet standpipe

H2

system with 1.5-inch and 2.5-inch (38 mm and 64 mm) hose _
connections on each side of the stage. •

Exception: Where the building or area is equipped
throughout with an automatic sprinkler system, the hose
connections are allowed to be supplied from the auto-
matic sprinkler system and shall have a flow rate of not
less than that required by NFPA 14 for Class III
standpipes.

[F] 905.3.4.1 Hose and cabinet. The 1.5-inch (38 mm)
hose connections shall be equipped with sufficient
lengths of 1.5-inch (38 mm) hose to provide fire protec
tion for the stage area. Hose connections shall be
equipped with an approved adjustable fog nozzle and be
mounted in a cabinet or on a rack.

[F] 905.3.5 Underground buildings. Underground build
ings shall be equipped throughout with a Class I automatic
wet or manual wet standpipe system.

[F] 905.3.6 Helistops and heliports. Buildings with aI
helistop or heliport that are equipped with a standpipe shall
extend the standpipe to the roof level on which the helistop
or heliport is located in accordance with Section 1107.5 of
the International Fire Code.

[F] 905.4 Location of Class I standpipe hose connections.
Class I standpipe hose connections shall be provided in all of
the following locations:

1. In every required stairway, a hose connection shall be 
provided for each floor level above or below grade. .,
Hose connections shall be located at an intermediate
floor level landing between floors, unless otherwise
approved by the building official.

2. On each side ofthe wall adjacent to the exit opening of
a horizontal exit.

3. In every exit passageway at the entrance from the exit
passageway to other areas of a building.

4. In covered mall buildings, adjacent to each exterior
public entrance to the mall and adjacent to each en
trance from an exit passageway or exit corridor to the
mall.

5. Where the roof has a slope less than four units vertical
in 12 units horizontal (33.3-percent slope), each
standpipe shall be provided with a hose connection lo
cated either on the roof or at the highest landing of
stairways with stair access to the roof. An additional
hose connection shall be provided at the top of the
most hydraulically remote standpipe for testing pur
poses.

6. Where the most remote portion of a nonsprinklered
floor or story is more than 150 feet (45 720 mm) from
a hose connection or the most remote portion of a
sprinklered floor or story is more than 200 feet (60
960 mm) from a hose connection, the building official
is authorized to require that additional hose connec- _
tions be provided in approved locations. .,

[F] 905.4.1 Protection. Risers and laterals of Class I
standpipe systems not located within an enclosed stairway
or pressurized enclosure shall be protected by a degree of
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lEx(Cejpl1!:Dorrns:

1. Visual identification panels of glass or other ap
proved transparent frangible material that is easily
broken and allows access.

2. Approved locking arrangements.

3. Group 1-3.

~~~~::ti:: :::::::~c~: ::::i:e:n:hi:la::~r:~:~ Ii
with NlFPA 14.

fire resistance equal to that required for vertical enclosures
in the building in which they are located.

IEx(Cejpltiiorrn~ In buildings equipped throughout with an
approved automatic sprinkler system, laterals that are not
located within an enclosed stairway or pressurized enclo
sure are not required to be enclosed within fire-resis
tance-rated construction.

[IF] 9QJl5.~.2 ITrrn11:eJr(Corrnrrnediiorrn. In buildings where more than
one standpipe is provided, the standpipes shall be intercon
nected in accordance with NFPA 14.

[:18'] 905.5 lLo(Ca11:norrn of CRass JIJI s11:aJInillljplnjple Ilnose (Corrnrrnednmlls.
Class n standpipe hose connections shall be accessible and lo
cated so that all portions ofthe building are within 30 feet (9144
mm) of a nozzle attached to 100 feet (30 480 mm) of hose.

[IF] 905.5.Jl GJrOUlljplS AgJlaJInilil Ag2. In Group A-I and A-2 oc
cupancies with occupant loads of more than 1,000, hose
connections shall be located on each side of any stage, on
each side of the rear of the auditorium, on each side of the
balcony and on each tier of dressing rooms.

[IF] 905.5.2 IP'Jrotednorrn. Fire-resistance-rated protection of
risers and laterals of Class II standpipe systems is not re
quired.

[IF] 905.5.3 CRass JIJI sys11:em Jl gnrrn(C1ln Ilnose. A minimum
I-inch (25 mm) hose shall be permitted to be used for hose
stations in light-hazard occupancies where investigated and
listed for this service and where approved by the building of
ficial.

[IF] 9QJl5.5 lLo(Catnorrn of CRass nnJI starrndljpllljple Ilnose (Corrnrrnediiorrns.
Class HI standpipe systems shall have hose connections located
as required for Class 1 standpipes in Section 905.4 and shall
have Class II hose connections as required in Section 905.5.

[IF] 905.5.Jl lPJro11:ednorrn. Risers and laterals of Class HI
standpipe systems shall be protected as required for Class I
systems in accordance with Section 905.4.1.

[JF] 905.5.2 JIIIll11:eJr(Corrnrrnediiorrn. In buildings where more than
one Class III standpipe is provided, the standpipes shall be
interconnected at the bottom.

[IF] 905.7 Calbnrrne11:s. Cabinets containing fire-fighting equip
ment such as standpipes, fire hoses, fire extinguishers or fire
department valves shall not be blocked from use or obscured
from view.

[F] 905.7.Jl Calbnrrnet eQlllllnjplmerrn11: ndlerrn11:nika11:nOllll. Cabinets
shall be identified in an approved manner by a permanently
attached sign with letters not less than 2 inches (51 mm)
high in a color that contrasts with the background color, in
dicating the equipment contained therein.

JEx(Cejpl11:norrns~

1. Doors not large enough to accommodate a written
sign shall be marked with a permanently attached
pictogram of the equipment contained therein.

2. Doors that have either an approved visual identifi
cation clear glass panel or a complete glass door
panel are not required to be marked.

fIRE ~ROTIECrIONSYSTEMS

[IF] 905.7.2 lLoddrrng (Calbiirrne11: ([]looJrs. Cabinets shall be un
locked.

[F] 905.9 Valve s1lllpeJrvnsiiollll. Valves controlling water supplies
shall be supervised in the open position so that a change in the
normal position of the valve will generate a supervisory signal
at the supervising station required by Section 903.4. Where a
fire alarm system is provided, a signal shall also be transmitted
to the control unit.

JEx(Cejpl11:noHlls~

1. Valves to underground key or hub valves in roadway
boxes provided by the municipality or public utility
do not require supervision.

2. Valves locked in the normal position and inspected as
provided in this code in buildings not equipped with a
fire alarm system.

[IF] 905.JlO JDlIllJrnrrng tCorrns11:Jrlllldnmll. Standpipe systems required
during construction and demolition operations shall be pro
vided in accordance with Section 3311.

SlECll~ON 906
~OR'fABllE !F~~E [E){'f~NGUIS[}=HEIRS

[IF] 906.Jl Gel!JleJraR. Portable fire extinguishers shall be pro
vided in occupancies and locations as required by the Interna
tional Fire Code.

S~Cll~ON 9(o){,
!F~RtE Al~RM AND DlETIECll~ON SYSTEMS

[IF] 907.Jl Gell1leJral This section covers the application, instal
lation, performance and maintenance offire alarm systems and
their components.

[F] 907.:1LI COlllls1!:JrUlldnoHll i!Ilo(C1lllmeH1l11:s. Construction docu
ments for fire alarm systems shall be submitted for review
and approval prior to system installation. Construction doc
uments shall include, but not be limited to, all of the follow
ing:

1. A floor plan which indicates the use of all rooms.

2. Locations of alarm-initiating and notification appli
ances.

3. Alarm control and trouble signaling equipment.

4. Annunciation.
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5. Power connection.

6. Battery calculations.

7. Conductor type and sizes.

8. Voltage drop calculations.

9. Manufacturers, model numbers and listing informa
tion for equipment, devices and materials.

10. Details of ceiling height and construction.

11. The interface of fire safety control functions

[F] 907.1.2 Equipment. Systems and their components
shall be listed and approved for the purpose for which they
are installed.

[F] 907.2 Where required. An approved manual, automatic or
manual and automatic fire alarm system shall be provided in
accordance with Sections 907.2.1 through 907.2.23. Where au
tomatic sprinkler protection, installed in accordance with Sec
tion 903.3.1.1 or 903.3 .1.2, is provided and connected to the
building fire alarm system, automatic heat detection required
by this section shall not be required. An approved automatic
fire detection system shall be installed in accordance with the
provisions of this code and NFPA 72. Devices, combinations of
devices, appliances and equipment shall comply with Section
907.1.2. The automatic fire detectors shall be smoke detectors,
except that an approved alternative type of detector shall be in
stalled in spaces such as boiler rooms where, during normal op
eration, products of combustion are present in sufficient
quantity to actuate a smoke detector.

[F] 907.2.1 Group A. A manual fire alarm system shall be
installed in accordance with NFPA 72 in Group A occupan
cies having an occupant load of 300 or more. Portions of
Group E occupancies occupied for assembly purposes shall
be provided with a fire alarm system as required for the
Group E occupancy.

Exception: Manual fire alarm boxes are not required
where the building is equipped throughout with an auto
matic sprinkler system and the notification appliances
will activate upon sprinkler water flow.

[F] 907.2.1.1 System initiation in Group A occupan
cies with an occupant load of 1,000 or mon~. Activa
tion of the fire alarm in Group A occupancies with an
occupant load of 1,000 or more shall initiate a signal us
ing an emergency voice/alarm communications system
in accordance with NFPA 72.

Exception: Where approved, the prerecorded an
nouncement is allowed to be manually deactivated for
a period of time, not to exceed 3 minutes, for the sole
purpose of allowing a live voice announcement from
an approved, constantly attended location.

[F] 907.2.1.2 Emergency power. Emergency
voice/alarm communications systems shall be provided
with an approved emergency power source.

[F] 907.2.2 Grouj[) B. A manual fire alarm system shall be
installed in Group B occupancies having an occupant load
of 500 or more persons or more than 100 persons above or
below the lowest level of exit discharge.
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Exception: Manual fire alarm boxes are not required ..
where the building is equipped throughout with an auto- •
matic sprinkler system and the alarm notification appli-
ances will activate upon sprinkler water flow.

[F] 907.2.3 Group E. A manual fire alarm system shall be
installed in Group E occupancies. When automatic sprinkler
systems or smoke detectors are installed, such systems or
detectors shall be connected to the building fire alarm sys
tem.

Exceptnons:

1. Group E occupancies with an occupant load of less
than 50.

2. Manual fire alarm boxes are not required in Group
E occupancies where all the following apply:

2.1. Interior corridors are protected by smoke
detectors with alarm verification.

2.2. Auditoriums, cafeterias, gymnasiums and
the like are protected by heat detectors or
other approved detection devices.

2.3. Shops and laboratories involving dusts or
vapors are protected by heat detectors or
other approved detection devices.

2.4. Off-premises monitoring is provided.

2.5. The capability to activate the evacuation
signal from a central point is provided. ..

2.6. In buildings where normally occupied _
spaces are provided with a two-way com
munication system between such spaces
and a constantly attended receiving station
from where a general evacuation alarm can
be sounded, except in locations specifi-
cally designated by the building official.

[F] 907.2.41 Group F. A manual fire alarm system shall be
installed in Group F occupancies that are two or more stories
in height and have an occupant load of 500 or more above or
below the lowest level of exit discharge.

lException: Manual fire alarm boxes are not required if
the building is equipped throughout with an automatic
sprinkler system and the notification appliances will acti
vate upon sprinkler water flow.

[F] 907.2.5 Group H. A manual fire alarm system shall be
installed in Group H-5 occupancies and in occupancies used
for the manufacture of organic coatings. An automatic
smoke detection system shall be installed for highly toxic
gases, organic peroxides and oxidizers in accordance with
Chapters 37, 39 and 40, respectively, of the International
Fire Code.

[F] 907.2.6 Group JI. A manual fire alarm system and an au
tomatic fire detection system shall be installed in Group I
occupancies. An electrically supervised, automatic smoke
detection system shall be provided in waiting areas that are ..
open to corridors. _

Exception: Manual fire alarm boxes in patient sleeping
areas of Group I-I and 1-2 occupancies shall not be re
quired at exits if located at all nurses' control stations or
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other constantly attended staff locations, provided such
stations are visible and continuously accessible and that
travel distances required in Section 907.3.1 are not ex
ceeded.

[F] 907.2.(id. GrolUljp JI~2. Corridors in nursing homes
(both intermediate-care and skilled nursing facilities),
detoxification facilities and spaces open to the corridors
shall be equipped with an automatic fire detection sys
tem.

Exce]llltuoll1ls~

1. Corridor smoke detection is not required in
smoke compartments that contain patient sleep
ing rooms where patient sleeping units are pro
vided with smoke detectors that comply with
UL 268. Such detectors shall provide a visual
display on the corridor side of each patient
sleeping unit and an audible and visual alarm at
the nursing station attending each unit.

2. Corridor smoke detection is not required in
smoke compartments that contain patient sleep
ing rooms where patient sleeping unit doors are
equipped with automatic door-closing devices
with integral smoke detectors on the unit sides
installed in accordance with their listing, pro
vided that the integral detectors perform the re
quired alerting function.

[F] 90,.2.6.2 Gr01lJljpl :l[~3. Group 1-3 occupancies shall be
equipped with a manual and automatic fire alarm system
installed for alerting staff.

[IF] 907.2o({j).2.Ji System uII1litiiatuoll1l. Actuation of an
automatic fire-extinguishing system, a manual fire
alarm box or a fire detector shall initiate an approved
fire alarm signal which automatically notifies staff.
Presignal systems shall not be used.

DF] 907.2.({j).2.2 Mall1l1lJlall fire allarm !bloxes. Manual
fire alarm boxes are not required to be located in ac
cordance with Section 907.3 where the fire alarm
boxes are provided at staff-attended locations having
direct supervision over areas where manual fire alarm
boxes have been omitted. Manual fire alarm boxes
shall be permitted to be locked in areas occupied by
detainees, provided that staff members are present
within the subject area and have keys readily available
to operate the manual fire alarm boxes.

[IF] 907.2.6.2.3 Smoke detectors. An approved auto
matic smoke detection system shall be installed
throughout resident housing areas, including sleeping
areas and contiguous day rooms, group activity
spaces and other common spaces normally accessible
to residents.

IExceJPltn([Dll1ls~

1. Other approved smoke detection arrange
ments providing equivalent protection in
cluding, but not limited to, placing detectors
in exhaust ducts from cells or behind protec
tive guards listed for the purpose are allowed

when necessary to prevent damage or tam
pering.

2. Sleeping units in Use Conditions 2 and 3. 0
3. Smoke detectors are not required in sleeping 0

units with four or fewer occupants in smoke
compartments that are equipped throughout
with an approved automatic sprinkler sys
tem.

[F] 907.2.7 GrOllJl]lll M. A manual fire alarm system shall be
installed in Group M occupancies, other than covered mall n
buildings complying with Section 402, having an occupant U
load of 500 or more persons or more than 100 persons above
or below the lowest level of exit discharge.

IExceJPtiiOl!ll~ Manual fire alarm boxes are not required if
the building is equipped throughout with an automatic
sprinkler system and the alarm notification appliances
will activate upon sprinkler waterflow.

[IF] 907.2.7.1 OCC\lIl.]pJ3nt lIllotiifncatimll. During times that
the building is occupied, in lieu of the automatic activa
tion of alarm notification appliances, the manual fire
alarm system shall be allowed to activate an alarm signal
at a constantly attended location from which evacuation
instructions shall be initiated over an emergency
voice/alarm communication system installed in accor
dance with Section 907.2.12.2. The emergency
voice/alarm communication system shall be allowed to
be used for other announcements, provided the manual
fire alarm use takes precedence over any other use.

[JF] 907.2.8 Gro1lJljp R.~ Ji. Fire alarm systems shall be in
stalled in Group R-I occupancies as required in Sections 0
907.2.8.1 through 907.2.8.3.

[IF] 907.2.8.1 M3lIllllJlaR /fibre allarm system. A manual fire
alarm system shall be installed in Group R-l occupan
cies.

IExceptnoJrll.s:

1. A manual fire alarm system is not required in
buildings not over two stories in height where
all individual guestrooms and contiguous attic
and crawl spaces are separated from each other
and public or common areas by at least I-hour
fire partitions and each individual guestroom
has an exit directly to a public way, exit court or
yard.

2. Manual fire alarm boxes are not required
throughout the building when the following
conditions are met:

2.1. The building is equipped throughout with
an automatic sprinkler system installed in
accordance with Section 903.3.1.1 or
903.3.1.2.

2.2. The notification appliances will activate
upon sprinkler water flow, and

2.3. At least one manual fire alarm box is in
stalled at an approved location.
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[F] 907.2.8.2 Automatic fire aH~um system. An auto
matic fire alarm system shall be installed throughout all
interior corridors serving guestrooms.

Exception: An automatic fire detection system is not
required in buildings that do not have interior corri
dors serving guestrooms and each guestroom has a
means of egress door opening directly to an exterior
exit access that leads directly to an exit.

[F] 907.2.8.3 Smoke aHarms. Smoke alarms shall be in
stalled as required by Section 907.2.10. In buildings that
are not equipped throughout with an automatic sprinkler
system installed in accordance with Section 903.3.1.1 or
903.3.1.2, the smoke alarms in guestrooms shall be con
nected to an emergency electrical system and shall be an
nunciated by guestroom at a constantly attended location
from which the fire alarm system is capable of being
manually activated

[F] 907.2.9 Group R-2. A manual fire alarm system shall be
installed in Group R-2 occupancies where:

1. Any dwelling unit or sleeping unit is located three or
more stories above the lowest level ofexit discharge;

2. Any dwelling unit or sleeping unit is located more
than one story below the highest level of exit dis
charge of exits serving the dwelling unit or sleeping
unit; or

3. The building contains more than 16 dwelling units or
sleeping units.

Exceptions:

1. A fire alarm system is not required in buildings not
over two stories in height where all dwelling units
or sleeping units and contiguous attic and crawl
spaces are separated from each other and public or
common areas by at least I-hour fire partitions and
each dwelling unit or sleeping unit has an exit di
rectly to a public way, exit court or yard.

2. Manual fire alarm boxes are not required through
out the building when the following conditions are
met:

2.1. The building is equipped throughout with
an automatic sprinkler system in accor
dance with Section 903.3.1.1 or 903.3.1.2.

2.2. The notification appliances will activate
upon sprinkler flow, and

2.3. At least one manual fire alarm box is in
stalled at an approved location.

3. A fire alarm system is not required in buildings that
do not have interior corridors serving dwelling
units and are protected by an approved automatic
sprinkler system installed in accordance with Sec
tion 903.3.1.1 or 903.3.1.2, provided that dwelling
units either have a means of egress door opening
directly to an exterior exit access that leads directly
to the exits or are served by open-ended corridors
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designed in accordance with Section 1022.6, Ex- _
ception4. _

[F] 9Q)7.2.10 Singieaand multiplleastation smoke alarms.
Listed single- and multiple-station smoke alarms shall be in-
stalled in accordance with the provisions of this code and the
household fire-warning equipment provisions ofNFPA 72.

[F] 907.2.10.1 Where required. Single- or multiple-sta
tion smoke alarms shall be installed in the locations de
scribed in Sections 907.2.10.1.1 through 907.2.10.1.3.

[JF] 91[)7.2.10.1J. Group R-l. Single- or multiple-sta
tion smoke alarms shall be installed in all of the fol
lowing locations in Group R-1 :

1. In sleeping areas.

2. In every room in the path of the means of egress
from the sleeping area to the door leading from I
the sleeping unit.

3. In each story within the sleeping unit, induding I
basements. For sleeping units with split levels
and without an intervening door between the
adjacent levels, a smoke alarm installed on the
upper level shall suffice for the adjacent lower
level provided that the lower level is less than
one full story below the upper level.

[F] 11)07.201001.2 Groups R a 2, R-3, R-4 and I-I. Sin
gle- or multiple-station smoke alarms shall be in-
stalled and maintained in Groups R-2, R-3, R-4 and _
1-1, regardless of occupant load at all of the following •
locations:

1. On the ceiling or wall outside of each separate
sleeping area in the immediate vicinity of bed
rooms.

2. In each room used for sleeping purposes.

3. In each story within a dwelling unit, including
basements but not induding crawl spaces and I
uninhabitable attics. In dwellings or dwelling
units with split levels and without an interven
ing door between the adjacent levels, a smoke
alarm installed on the upper level shall suffice
for the adjacent lower level provided that the
lower level is less than one full story below the
upper level.

[F] 90702010.11..3 Group Ial. Single- or multiple-sta
tion smoke alarms shall be installed and maintained in
sleeping areas in occupancies in Group I-I. Single- or
multiple-station smoke alarms shall not be required
where the building is equipped throughout with an au
tomatic fire detection system in accordance with Sec
tion 907.2.6. •[F] 907.2.10.2 Power sou.rce. In new construction, re-

quired smoke alarms shall receive their primary power
from the building wiring where such wiring is served
from a commercial source and shall be equipped with a _
battery backup. Smoke alarms shall emit a signal when •
the batteries are low. Wiring shall be permanent and
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without a disconnecting switch other than as required for
overcurrent protection.

JExcelPtiioll1l~ Smoke alarms are not required to be
equipped with battery backup in Group R-l where
they are connected to an emergency electrical system.

[IF] 9([])7.2.JW.3 lInnterconnnnediioull. Where more than one
smoke alarm is required to be installed within an individ
ual dwelling unit in Group R-2, R-3 or R-4, or within an
individual dwelling unit or sleeping unit in Group R-l,
the smoke alarms shall be interconnected in such a man
ner that the activation of one alarm will activate all of the
alarms in the individual unit. The alarm shall be clearly
audible in all bedrooms over background noise levels
with all intervening doors closed.

[F] 907.2.11 ([]).~ Accejpla~mce te§tiinng. When the installation of
the alarm devices is complete, each detector and intercon
necting wiring for multiple-station alarm devices shall be
tested in accordance with the household fire warning equip
ment provisions of NFPA 72.

[F] 907.2.11 11 Speciiall amunsemennt !bllUlnlldlnnngs. An approved
automatic smoke detection system shall be provided in spe
cial amusement buildings in accordance with this section.

JExcejpltnmll.~ In areas where ambient conditions will cause
a smoke detection system to alarm, an approved alterna
tive type of automatic detector shall be installed.

[F] 907.2.1111.11 Allarm. Activation of any single smoke de
tector, the automatic sprinkler system or any other auto
matic fire detection device shall immediately sound an
alarm at the building at a constantly attended location from
which emergency action can be initiated, including the ca
pability of manual initiation of requirements in Section
907.2.11.2.

[F] 907.2.1111.2 System resjplonnse. The activation of two or
more smoke detectors, a single smoke detector with alarm
verification, the automatic sprinkler system or other ap
proved fire detection device shall automatically:

1. Cause illumination of the means of egress with light
of not less than 1 foot-candle (11 lux) at the walking
surface level;

2. Stop any conflicting or confusing sounds and visual
distractions; and

3. Activate an approved directional exit marking that
will become apparent in an emergency. Such system
response shall also include activation of a prerecorded
message, clearly audible throughout the special
amusement building, instructing patrons to proceed to
the nearest exit. Alarm signals used in conjunction
with the prerecorded message shall produce a sound
which is distinctive from other sounds used during
normal operation. The wiring to the auxiliary devices
and equipment used to accomplish the above fire
safety functions shall be monitored for integrity in ac
cordance with NFPA 72.

[F] 907.2.111.3 JEmergellllcy voke/allarm commllllll1lkatnollll
system. An emergency voice/alarm communication system,
which is also allowed to serve as a public address system,
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shall be installed in accordance with NFPA 72, and shall be
audible throughout the entire special amusement building.

[IF] '9)([])7.2'].2 IHInglhH~nse lbunnlldliill1lgs. Buildings having floors
used for human occupancy located more than 75 feet (22
860 mm) above the lowest level of fire department vehicle
access shall be provided with an automatic fire alarm system
and an emergency voice/alarm communication system in
accordance with Section 907.2.12.2.

JExcelPtiioll1ls~

1. Airport traffic control towers in accordance with R.••.
Sections 412 and 907.2.22. U

2. Open parking garages in accordance with Section
406.3.

3. Buildings with an occupancy in Group A-5.

4. Low-hazard special occupancies in accordance
with Section 503.1.2.

5. Buildings with an occupancy in Group H-1, H-2 or
H-3 in accordance with Section 415.

[IF] 907.2.112.11 Auntomatk fnre d1etectnollll. Smoke detec
tors shall be provided in accordance with this section.
Smoke detectors shall be connected to an automatic fire
alarm system. The activation of any detector required by
this section shall operate the emergency voice/alarm
communication system. Smoke detectors shall be lo
cated as follows:

1. In each mechanical equipment, electrical, trans
former, telephone equipment or similar room
which is not provided with sprinkler protection, el
evator machine rooms and in elevator lobbies.

2. In the main return air and exhaust air plenum of
each air-conditioning system having a capacity
greater than 2,000 cubic feet per minute (cfm)
(0.94 m3/s). Such detectors shall be located in a
serviceable area downstream of the last duct inlet.

3. At each connection to a vertical duct or riser serv
ing two or more stories from a return air duct or
plenum of an air-conditioning system. In Group
R-l and R-2 occupancies a listed smoke detector is
allowed to be used in each return air riser carrying
not more than 5,000 cfm (2.4 m3/s) and serving not
more than 10 air inlet openings.

[IF] 907.2.112.2 JEmergeIDlcy voke/allarm C([))mmUnlca g

tnilllll1l system. The operation of any automatic fire detec
tor, sprinkler water-flow device or manual fire alarm box
shall automatically sound an alert tone followed by voice
instructions giving approved information and directions
on a general or selective basis to the following terminal R
areas on a minimum of the alarming floor, the floor above U
and the floor below in accordance with the International
Fire Code.

1. Elevator lobbies.

2. Corridors.

3. Rooms and tenant spaces exceeding 1,000 square
feet (93 m2) in area.
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4. Dwelling units or sleeping units in Group R-2 oc-
cupancies.

5. Sleeping units in Group R-l occupancies.

6. Areas of refuge as defined in Section 1002.

Exception: In Group 1-1 and 1-2 occupancies, the
alarm shall sound in a constantly attended area and a
general occupant notification shall be broadcast over
the overhead page.

[F] 907.2.12.2.1 Manual override. A manual over
ride for emergency voice communication shall be pro
vided for all paging zones.

[F] 907.2.12.2.2 Live voice messages. The emer
gency voice/alarm communication system shall also
have the capability to broadcast live voice messages
through speakers located in elevators, exit stairways
and throughout a selected floor or floors.

[F] 907.2.12.2.3 Standard. The emergency
voice/alarm communication system shall be designed
and installed in accordance with NFPA 72.

[F] 907.2.12.3 Fire department communication SySa

tern. An approved two-way, fire department communi
cation system designed and installed in accordance with
NFPA 72 shall be provided for fire department use. It
shall operate between a fire command center complying
with Section 911 and elevators, elevator lobbies, emer
gency and standby power rooms, fire pump rooms, areas
of refuge and inside enclosed exit stairways. The fire de
partment communication device shall be provided at
each floor level within the enclosed stairway.

Exception: Fire department radio systems where ap
proved by the fire department.

[F] 907.2.13 Atriums connecting more than two stories.
A fire alarm system shall be installed in occupancies with an
atrium that connects more than two stories. The system shall
be activated in accordance with Section 907.6. Such occu
pancies in Group A, E or M shall be provided with an emer
gency voice/alarm communication system complying with
the requirements of Section 907.2.12.2.

[F] 907.2.14 High-piled combustible storage areas. An
automatic fire detection system shall be installed through
out high-piled combustible storage areas where required by
the International Fire Code.

[F] 907.2.15 Delayed egress locks. Where delayed egress
locks are installed on means of egress doors in accordance
with Section 1008.1.8.6, an automatic smoke or heat detec
tion system shall be installed as required by that section.

[F] 907.2.16 Aerosol storage uses. Aerosol storage rooms
and general-purpose warehouses containing aerosols shall
be provided with an approved manual fire alarm system
where required by the International Fire Code.

[F] 907.2.17 Lumber, plywood and! veneer mills. Lumber,
plywood and veneer mills shall be provided with a manual
fire alarm system.

[F] 907.2.18 Underground buildings with smoke exhaust
system. Where a smoke exhaust system is installed in an un-
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derground building in accordance with this code, automatic
fire detectors shall be provided in accordance with this sec
tion.

[F] 907.2.18.1 Smoke detectors. A minimum of one
smoke detector listed for the intended purpose shall be
installed in the following areas:

1. Mechanical equipment, electrical, transformer,
telephone equipment, elevator machine or similar
rooms.

2. Elevator lobbies.

3. The main return and exhaust air plenum of each
air-conditioning system serving more than one
story and located in a serviceable area downstream
of the last duct inlet.

4. Each connection to a vertical duct or riser serving
two or more floors from return air ducts or plenums
of heating, ventilating and air-conditioning sys
tems, except that in Group R occupancies, a listed
smoke detector is allowed to be used in each return
air riser carrying not more than 5,000 dm (2.4
m3/s) and serving not more than 10 air inlet open
ings.

[F] 907.2.18.2 Alarm required. Activation of the smoke
exhaust system shall activate an audible alarm at a con
stantly attended location.

[F] 907.2.19 Underground buildings. Where the lowest
level of a structure is more than 60 feet (18 288 mm) below
the lowest level of exit discharge, the structure shall be
equipped throughout with a manual fire alarm system, in
cluding an emergency voice/alarm communication system
installed in accordance with Section 907.2.12.2.

[F] 907.2.19.1 Public address system. Where a fire
alarm system is not required by Section 907.2, a public
address system shall be provided that shall be capable of
transmitting voice communications to the highest level
of exit discharge serving the underground portions of the
structure and all levels below.

[F] 907.2.2«) Covered mall buildnll1gs. Covered mall build
ings exceeding 50,000 square feet (4645 m2) in total floor
area shall be provided with an emergency voice/alarm com
munication system. An emergency voice/alarm communi
cation system serving a mall, required or otherwise, shall be
accessible to the fire department. The system shall be pro
vided in accordance with Section 907.2.12.2.

[F] 907.2.21 Residential aircraft hangars. A minimum of
one listed smoke alarm shall be installed within a residential
aircraft hangar as defined in Section 412.3.1 and shall be in
terconnected into the residential smoke alarm or other
sounding device to provide an alarm that will be audible in
all sleeping areas of the dwelling.

[F] 907.2.22 Airport traffic control towers. An automatic
fire detection system shall be provided in airport traffic con
trol towers.

[F] 907.2.23 Battery Irooms. An approved automatic smoke
detection system shall be installed in areas containing sta
tionary lead-acid battery systems having a liquid capacity of
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more than 50 gallons (189.3 L). The detection system shall
be supervised by an approved central, proprietary or remote
station service or a local alarm that will sound an audible
signal at a constantly attended location.

[IF] 907.3 M3Ill1l\lll21ll frllll"te 2lll21ll"mm ])}llllxteS. Manual fire alarm boxes
shall be installed in accordance with Sections 907.3.1 through
907.3.5.

[IF] 9QJl7.301l ILllllC21tullllll1l. Manual fire alarm boxes shall be lo
cated not more than 5 feet (1524 mm) from the entrance to
each exit. Additional manual fire alarm boxes shall be lo
cated so that travel distance to the nearest box does not ex
ceed 200 feet (60 960 mm).

JExCte~tullllll1l~ Manual fire alarm boxes shall not be re
quired in Group E occupancies where the building is
equipped throughout with an approved automatic sprin
kler system, the notification appliances will activate on
sprinkler water flow and manual activation is provided
from a normally occupied location.

[IF] 907.3.2 IHIteug!lllt. The height of the manual fire alarm
boxes shall be a minimum of 42 inches (1067 mm) and a
maximum of 48 inches (1219 mm), measured vertically,
from the floor level to the activating handle or lever of the
box.

[IF] 907.3.3 Cllllllllllll". Manual fire alarm boxes shall be red in
color.

[JF] 907.3.4 Sugll1lSo Where fire alarm systems are not moni
tored by a supervising station, an approved permanent sign
shall be installed adjacent to each manual fire alarm box that
reads: WHEN ALARM SOUNDS-CALL FIRE DE
PARTMENT.

JExCtejpltUllllll1l: Where the manufacturer has permanently
provided this information on the manual fire alarm box.

[IF] 907.3.5 lPll"lllltteduvte CllllVteIl"S. The building official is au
thorized to require the installation of listed manual fire
alarm box protective covers to prevent malicious false
alarms or provide the manual fire alarm box with protection
from physical damage. The protective cover shall be trans
parent or red in color with a transparent face to permit visi
bility of the manual fire alarm box. Each cover shall include
proper operating instructions. A protective cover that emits
a local alarm signal shall not be installed unless approved.

[]F] 907.4 Pmo/tell" sun~jpllly. The primary and secondary power
supplies for the fire alarm system shall be provided in accor
dance with NFPA 72.

[IF] 9«J)705 WUIl"Ull1lgo Wiring shall comply with the requirements
of the ICC Electrical Code and NFPA 72. Wireless protection
systems utilizing radio-frequency transmitting devices shall
comply with the special requirements for supervision of
low-power wireless systems in NFPA 72.

[IF] 9@7.6 Aduv21tu~m. Where an alarm notification system is re
quired by another section of this code, it shall be activated by:

1. A required automatic fire alarm system.

2. Sprinkler water-flow devices.

3. Required manual fire alarm boxes.
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[]F] 907.7lPJresigmllll systellll1l. Presignal systems shall not be in
stalled unless approved by the building official and the fire de
partment. Where a presignal system is installed, 24-hour
personnel supervision shall be provided at a location approved
by the fire department, in order that the alarm signal can be ac
tuated in the event of fire or other emergency.

[IF] 907.~ ZOillles. Each floor shall be zoned separately and a
zone shall not exceed 22,500 square feet (2090 m2). The length
of any zone shall not exceed 300 feet (91 440 mm) in any direc
tion.

JExceJPltuml~ Automatic sprinkler system zones shall not ex
ceed the area permitted by NFPA 13.

[IF] 907.8.1l ZOll1lnll1lg UIl1HrllfiC21tllllll" JPl21Hlltell. A zoning indicator
panel and the associated controls shall be provided in an ap
proved location. The visual zone indication shall lock in un
til the system is reset and shall not be canceled by the
operation of an audible alarm-silencing switch.

[IF] 907.8.2 Hngllll~ll"fiste ])}lllIilldull1lgs. In buildings used for hu
man occupancy that have floors located more than 75 feet
(22860 mm) above the lowest level of fire department vehi
cle access, a separate zone by floor shall be provided for all
of the following types of alarm-initiating devices where pro
vided:

1. Smoke detectors.

2. Sprinkler water-flow devices.

3. Manual fire alarm boxes.

4. Other approved types of automatic fire detection de-
vices or suppression systems.

[IF] 90709 AhiJrm ll1llllltllrnC21tnoJ!1l 2llPlPlli21ll1lctes. Alarm notification
appliances shall be provided and shall be listed for their pur
pose.

[IF] 907.9.1 Vnsilblle 2lH21ll"llll1ls. Visible alarm notification ap
pliances shall be provided in accordance with Sections
907.9.1.1 through 907.9.1.3.

lExcteJPltimlls:

1. Visible alarm notification appliances are not re
quired in alterations, except where an existing fire
alarm system is upgraded or replaced, or a new fire
alarm system is installed.

2. Visible alarm notification appliances shall not be
required in exits as defined in Section 1002.1.

[if] 907.9.1l.lllPunMk ~mdl commmOHil 3Jrte21S. Visible alarm
notification appliances shall be provided in public areas
and common areas.

[IF] 907.9.1l.2 JEmmpllllllytete wOll"lk 31ll"e21S. Where employee
work areas have audible alarm coverage, the wiring sys
tems shall be designed so that visible alarm notification
appliances can be integrated into the alarm system.

[]F] 907.9.1l.3 Gll"dllllJljpS JI~ll 2lIl1ldllR~:L Group I-I and R-l
sleeping units in accordance with Table 907.9.1.3 shall 0
be provided with a visible alarm notification appliance,
activated by both the in-room smoke alarm and the build
ing fire alarm system.

[IF] 907.9.llA Gll"m.lljpllR~2. In Group R-2 occupancies re
quired by Section 907 to have a fire alarm system, all

179



I

FIRE PROTECTION SYSTEMS

dwelling units and sleeping units shall be provided with
the capability to support visible alarm notification appli
ances in accordance with ICC A1l7.!.

[F] 907.9.2 Audible alarms. Audible alarm notification ap
pliances shall be provided and shall sound a distinctive
sound that is not to be used for any purpose other than that of
a fire alarm. The audible alarm notification appliances shall
provide a sound pressure level of 15 decibels (dBA) above
the average ambient sound level or 5 dBA above the maxi
mum sound level having a duration of at least 60 seconds,
whichever is greater, in every occupied space within the
building. The minimum sound pressure levels shall be: 70
dBA in occupancies in Groups R and I-I; 90 dBA in me
chanical equipment rooms and 60 dBA in other occupan
cies. The maximum sound pressure level for audible alann
notification appliances shall be 120 dBA at the minimum
hearing distance from the audible appliance. Where the av
erage ambient noise is greater than 105 dBA, visible alann
notification appliances shall be provided in accordance with
NFPA 72 and audible alann notification appliances shall not
be required.

Exception: Visible alarm notification appliances shall
be allowed in lieu of audible alarm notification appli
ances in critical-care areas of Group 1-2 occupancies.

[F] TABLE 907.9.~.3

VISIBLE AND AUDIBLE ALARMS

NUMBER OF SLEEPING UNITS WITH
SLEEPING UNITS VISIBLE AND AUlDIBLE ALARMS

6 to 25 2

26 to 50 4

51 to 75 7

76 to 100 9

101 to 150 12

151 to 200 14

201 to 300 17

301 to 400 20

401 to 500 22

501 to 1,000 5% of total

1,001 and over 50 plus 3 for each 100 over 1,000

[F] 907.10 Fire safety functions. Automatic fire detectors uti
lized for the purpose of performing fire safety functions shall
be connected to the building's fire alarm control panel where a
fire alarm system is required by Section 907.2. Detectors shall,
upon actuation, perform the intended function and activate the
alarm notification appliances or a visible and audible supervi
sory signal at a constantly attended location. In buildings not
required to be equipped with a fire alann system, the automatic
fire detector shall be powered by normal electrical service and,
upon actuation, perform the intended function. The detectors
shall be located in accordance with NFPA 72.

[F] 907.11 Duct smoke detectors. Duct smoke detectors shall
be connected to the building's fire alarm control panel when a
fire alarm system is provided. Activation of a duct smoke de
tector shall initiate a visible and audible supervisory signal at a
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constantly attended location. Duct smoke detectors shall not be _
used as a substitute for required open-area detection. •

Exceptions:

1. The supervisory signal at a constantly attended loca
tion is not required where duct smoke detectors acti
vate the building's alarm notification appliances.

2. In occupancies not required to be equipped with a fire
alarm system, actuation of a smoke detector shall acti
vate a visible and audible signal in an approved loca
tion. Smoke detector trouble conditions shall activate
a visible or audible signal in an approved location and
shall be identified as air duct detector trouble.

[F] 907.12 Access. Access shall be provided to each detector
for periodic inspection, maintenance and testing.

[F] 907.13 Fire-extinguishing systems. Automatic fire-extin
guishing systems shall be connected to the building fire alarm
system where a fire alarm system is required by another section
of this code or is otherwise installed.

[F] 907.14 Monitoring. Where required by this chapter or the I
International Fire Code, an approved supervising station in ac
cordance with NFPA 72 shall monitor fire alann systems.

Exception: Supervisory service is not required for:

1. Single- and multiple-station smoke alarms required
by Section 907.2.10.

2. Smoke detectors in Group 1-3 occupancies.

3. Automatic sprinkler systems in one- and two-family
dwellings.

[F] 907.15 Automatic telephone-dialing devices. Automatic
telephone-dialing devices used to transmit an emergency alann
shall not be connected to any fire department telephone number
unless approved by the fire chief.

[F] 907.16 Acceptance tests. Upon completion of the installa
tion of the fire alann system, alann notification appliances and
circuits, alann-initiating devices and circuits, supervisory-sig
nal initiating devices and circuits, signaling line circuits, and
primary and secondary power supplies shall be tested in accor
dance with NFPA 72.

[F] 907.17 Record of completion. A record of completion in
accordance with NFPA 72 verifying that the system has been
installed in accordance with the approved plans and specifica
tions shall be provided.

[F] 907.18 InstructioIIls. Operating, testing and maintenance
instructions, and record drawings ("as builts") and equipment
specifications shall be provided at an approved location.

[F] 907.19 Inspection, testing and maintenance. The mainte
nance and testing schedules and procedures for fire alann and
fire detection systems shall be in accordance with the Interna
tional Fire Code.

SECTION 908 tit
EMERGENCY ALARM SYSTEMS

[F] 90S.1 Group H occupancies. Emergency alarms for the
detection and notification of an emergency condition in Group
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_ H occupancies shall be provided in accordance with Section
_ 414.7.

[IF] 908.2 GlI"01llljpl JHI-5 occ1llljplarrncyo Emergency alarms for noti
fication of an emergency condition in an HPM facility shall be
provided as required in Section 415.9.4.6. A continuous
gas-detection system shall be provided for HPM gases in accor
dance with Section 415.9.7.

[IF] 908.3 JHIftgltnHy 1mdc aJrn([Jl tmdc matelI"nallso A gas detection
system shall be provided for indoor storage and use of highly
toxic and toxic gases to detect the presence of gas at or below
the permissible exposure limit (PEL) or ceiling limit of the gas
for which detection is provided. The system shall be capable of
monitoring the discharge from the treatment system at or below
one-half the IDLH limit.

IExcejpltrrorrn: A gas detection system is not required for toxic
gases when the physiological warning properties are at a
level below the accepted PEL for the gas.

[IF] 90l8030n AllalI"mso The gas detection system shall initiate
a local alarm and transmit a signal to a constantly attended
control station when a short-term hazard condition is de
tected. The alarm shall be both visible and audible and shall
provide warning both inside and outside the area where gas
is detected. The audible alarm shall be distinct from all other
alarms.

:lExceptnorrn: Signal transmission to a constantly attended
control station is not required when not more than one
cylinder of highly toxic or toxic gas is stored.

[F] 9@80302 Slluntojfjfoffgas s1llljpljplllyo The gas detection system
shall automatically close the shutoff valve at the source on
gas supply piping and tubing related to the system being
monitored for whichever gas is detected.

JExceptnorrn: Automatic shutdown is not required for reac
tors utilized for the production of highly toxic or toxic
compressed gases where such reactors are:

1. Operated at pressures less than 15 pounds per
square inch gauge (psig) (103.4 kPa).

2. Constantly attended.

3. Provided with readily accessible emergency shut
off valves.

[IF] 9080303 Vallve dosUl!lI"eo The automatic closure of shutoff
valves shall be in accordance with the following:

1. When the gas-detection sampling point initiating the
gas detection system alarm is within a gas cabinet or
exhausted enclosure, the shutoff valve in the gas cabi
net or exhausted enclosure for the specific gas de
tected shall automatically close.

2. Where the gas-detection sampling point initiating the
gas detection system alarm is within a gas room and
compressed gas containers are not in gas cabinets or
exhausted enclosures, the shutoff valves on all gas
lines for the specific gas detected shall automatically
close.

3. Where the gas-detection sampling point initiating the
gas detection system alarm is within a piping distribu-
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tion manifold enclosure, the shutoff valve for the
compressed container of specific gas detected supply
ing the manifold shall automatically close.

JExceptiolrn: When the gas-detection sampling point initi
ating the gas-detection system alarm is at a use location
or within a gas valve enclosure of a branch line down
stream of a piping distribution manifold, the shutoff
valve in the gas valve enclosure for the branch line lo
cated in the piping distribution manifold enclosure shall
automatically close.

[IF] 908.4 O:;wl!ll.e g31s-gerrnelI"atolI" lI"oomso Ozone gas-generator
rooms shall be equipped with a continuous gas-detection sys
tem that will shut off the generator and sound a local alarm
when concentrations above the PEL occur.

[F] 90805 RepailI" galI"ageso A flammable-gas detection system
shall be provided in repair garages for vehicles fueled by
nonodorized gases in accordance with Section 406.6.6.

[IF] 90806 ReJflI"ngelI"aJl]t detectolI"o Machinery rooms shall con
tain a refrigerant detector with an audible and visual alarm. The
detector, or a sampling tube that draws air to the detector, shall
be located in an area where refrigerant from a leak will concen
trate. The alarm shall be actuated at a value not greater than the
corresponding TLV-TWA values for the refrigerant classifica
tion indicated in the International Mechanical Code. Detectors
and alarms shall be placed in approved locations.

JExceptimll: Detectors are not required in ammonia system
machinery rooms equipped with a vapor detector in accor
dance with the International Mechanical Code.

SECC'f~ON 9l(Q)®
SMOKECCONTROlSYSTEMS

9@90n Scope 3lrrndljpUllI"jposeo This section applies to mechanical
or passive smoke control systems when they are required by
other provisions of this code. The purpose of this section is to
establish minimum requirements for the design, installation
and acceptance testing of smoke control systems that are in
tended to provide a tenable environment for the evacuation or
relocation of occupants. These provisions are not intended for
the preservation of contents, the timely restoration of opera
tions or for assistance in fire suppression or overhaul activities.
Smoke control systems regulated by this section serve a differ
ent purpose than the smoke- and heat-venting provisions found
in Section 910. Mechanical smoke control systems shall not be
considered exhaust systems under Chapter 5 of the Interna
tional Mechanical Code.

90902 GeIlllelI"21ll rllesngJl] lI"eq1lllD.lI"emelrn1so Buildings, structures or
parts thereof required by this code to have a smoke control sys
tem or systems shall have such systems designed in accordance
with the applicable requirements of Section 909 and the gener
ally accepted and well-established principles of engineering
relevant to the design. The construction documents shall in
clude sufficient information and detail to adequately describe
the elements of the design necessary for the proper implemen
tation of the smoke control systems. These documents shall be
accompanied by sufficient information and analysis to demon
strate compliance with these provisions.
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909.3 Special inspection and test requirements. In addition
to the ordinary inspection and test requirements which build
ings, structures and parts thereof are required to undergo,
smoke control systems subject to the provisions of Section 909
shall undergo special inspections and tests sufficient to verify
the proper commissioning of the smoke control design in its fi
nal installed condition. The design submission accompanying
the construction documents shall clearly detail procedures and
methods to be used and the items subject to such inspections
and tests. Such commissioning shall be in accordance with
generally accepted engineering practice and, where possible,
based on published standards for the particular testing in
volved. The special inspections and tests required by this sec
tion shall be conducted under the same terms in Section 1704.

909.4 Anallysis. A rational analysis supporting the types of
smoke control systems to be employed, their methods ofopera
tion, the systems supporting them and the methods of construc
tion to be utilized shall accompany the submitted construction
documents and shall include, but not be limited to, the items in
dicated in Sections 909.4.1 through 909.4.6.

909.4.1 Stack effect. The system shall be designed such that
the maximum probable normal or reverse stack effect will
not adversely interfere with the system's capabilities. In de
termining the maximum probable stack effect, altitude, ele
vation, weather history and interior temperatures shall be
used.

909.4.2 Temperature effect of fire. Buoyancy and expan
sion caused by the design fire in accordance with Section
909.9 shall be analyzed. The system shall be designed such
that these effects do not adversely interfere with the sys
tem's capabilities.

909.4.3 Wind effect. The design shall consider the adverse
effects of wind. Such consideration shall be consistent with
the wind-loading provisions of Chapter 16.

909.4.4 HVAC systems. The design shall consider the ef
fects of the heating, ventilating and air-conditioning
(HVAC) systems on both smoke and fire transport. The
analysis shall include all permutations of systems status.
The design shall consider the effects of the fire on the HVAC
systems.

909.4.5 Climate. The design shall consider the effects of
low temperatures on systems, property and occupants. Air
inlets and exhausts shall be located so as to prevent snow or
ice blockage.

909.4.6 Duration of operation. All portions of active or
passive smoke control systems shall be capable ofcontinued
operation after detection of the fire event for not less than 20
minutes.

909.5 Smoke barrier construction. Smoke barriers shall
comply with Section 709, and shall be constructed and sealed
to limit leakage areas exclusive of protected openings. The
maximum allowable leakage area shall be the aggregate area
calculated using the following leakage area ratios:

1. Walls: AlAw = 0.00100

2. Exit enclosures: AlAw = 0.00035

3. All other shafts: AlAw = 0.00150
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4. Floors and roofs:

where:

A = Total leakage area, square feet (m2).

AF = Unit floor or roof area of barrier, square feet (m2).

A w = Unit wall area of barrier, square feet (m2).

The leakage area ratios shown do not include openings due
to doors, operable windows or similar gaps. These shall be in
cluded in calculating the total leakage area.

909.5,]. Leakage area. The total leakage area of the barrier
is the product of the smoke barrier gross area monitored by
the allowable leakage area ratio, plus the area of other open
ings such as gaps and operable windows. Compliance shall
be determined by achieving the minimum air pressure dif
ference across the barrier with the system in the smoke con
trol mode for mechanical smoke control systems. Passive
smoke control systems tested using other approved means
such as door fan testing shall be as approved by the building
official.

909.5.2 Opening protection. Openings in smoke barriers
shall be protected by automatic-closing devices actuated by
the required controls for the mechanical smoke control sys
tem. Door openings shall be protected by fire door assem
blies complying with Section 715.3.3.

Exceptnons:

1. Passive smoke control systems with auto
matic-closing devices actuated by spot-type
smoke detectors listed for releasing service in
stalled in accordance with Section 907.10.

2. Fixed openings between smoke zones which are
protected utilizing the airflow method.

3. In Group 1-2, where such doors are installed across
corridors, a pair of opposite-swinging doors with
out a center mullion shall be installed having vi
sion panels with approved fire-rated glazing
materials in approved fire-rated frames, the area of
which shall not exceed that tested. The doors shall
be close fitting within operational tolerances and
shall not have undercuts, louvers or grilles. The
doors shall have head and jamb stops, astraga1s or
rabbets at meeting edges, and automatic-closing
devices. Positive-latching devices are not required.

4. Group 1-3.

5. Openings between smoke zones with clear ceiling
heights of 14 feet (4267 mm) or greater and
bank-down capacity of greater than 20 minutes as
determined by the design fire size.

909.5.2.1 Ducts and. air transfer openings. Ducts and
air transfer openings are required to be protected with a
minimum Class n, 2500 P (121°C) smoke damper com
plying with Section 716.

909.6 Pressurization method. The primary mechanical means
of controlling smoke shall be by pressure differences across
smoke barriers. Maintenance of a tenable environment is not
required in the smoke control zone of fire origin.

2003 INTERNATIONAL BUILDING CODE®



ward the fire exceed 200 feet per minute (1.02 m/s). Where
the formula in Section 909.7.1 requires airflow to exceed
this limit, the airflow method shall not be used.

909.8 Exhaust method. When approved by the building offi
cial, mechanical smoke control for large enclosed volumes,
such as in atriums or malls, shall be permitted to utilize the ex
haust method. The design exhaust volumes shall be in accor
dance with this section.

9090801 Exhaust lI"ateo The height of the lowest horizontal
surface of the accumulating smoke layer shall be main
tained at least 10 feet (3048 mm) above any walking surface
which forms a portion of a required egress system within the
smoke zone. The required exhaust rate for the zone shall be
the largest of the calculated plume mass flow rates for the
possible plume configurations. Provisions shall be made for
natural or mechanical supply of air from outside or adjacent
smoke zones to make up for the air exhausted. Makeup air
flow rates, when measured at the potential fire location,
shall not exceed 200 feet per minute (60 960 mm per min
ute) toward the fire. The temperature of the makeup air shall
be such that it does not expose temperature-sensitive fire
protection systems beyond their limits.

9090802 AxisymmetlI"k plumeso The plume mass flow rate
(mp), in pounds per second (kg/s), shall be determined by
placing the design fire center on the axis of the space being
analyzed. The limiting flame height shall be determined by:

Zt = 0.533Q?5 (Eqlluation <l)a3)

For SI: z, = 0.166Q/15

where:

mp = Plume mass flow rate, pounds per second (kg/s).

Q = Total heat output.

Qc = Convective heat output, British thermal units per
second (kW). (The value of Qc shall not be taken as
less than 0.70Q).

Z = Height from top of fuel surface to bottom of smoke
layer, feet (m).

Zt = Limiting flame height, feet (m). The Zt value must be
greater than the fuel equivalent diameter (see Sec
tion 909.9).

for Z > Zt

mp = 0.022Qc 1/3Z5/3 + 0.0042Qc

For SK: mp = 0.071 Qcl/3Z5/3 + 0.0018Qc

for Z = z,
mp =0.011 Qc

For SI: mp = 0.035Qc

for Z< Zt

mp = 0.0208Q?5Z

For SI: mp = 0.032Q?5Z

To convert mp from pounds per second of mass flow to a
volumetric rate, the following equation shall be used:

909.601 MnIlllnmUllll1ill jp)lI"eSSUlllI"e difi'elI"eIlllce. The mInImUm
pressure difference across a smoke barrier shall be O.05-inch
water gage (0.0124 kPa) in fully sprinklered buildings. In
buildings permitted to be other than fully sprinklered, the
smoke control system shall be designed to achieve pressure
differences at least two times the maximum calculated pres
sure difference produced by the design fire.

909.602 Mmd.mrmm jp)lI"essU!lI"e dJiffelI"eIlllCeo The maximum air
pressure difference across a smoke barrier shall be deter
mined by required door-opening or closing forces. The actual
force required to open exit doors when the system is in the
smoke control mode shall be in accordance with Section
1008.1.2. Opening and closing forces for other doors shall be
determined by standard engineering methods for the resolu
tion of forces and reactions. The calculated force to set a
side-hinged, swinging door in motion shall be determined by:

F = F dc + K(WAL\P)/2(W- d)

where:

A = Door area, square feet (m2).

d = Distance from door handle to latch edge of door,
feet (m).

F = Total door opening force, pounds (N).

Fdc = force required to overcome closing device, pounds
(N).

K = Coefficient 5.2 (1.0).

W = Door width, feet (m).

L\P = Design pressure difference, inches of water (Pa).

90901 Aidllow desngllll mettlhlodo When approved by the building
official, smoke migration through openings fixed in a perma
nently open position, which are located between smoke control
zones by the use of the airflow method, shall be permitted. The
design airflow shall be in accordance with this section. Airflow
shall be directed to limit smoke migration from the fire zone.
The geometry of openings shall be considered to prevent flow
reversal from turbulent effects.

909./01 Vellodtyo The minimum average velocity through a
fixed opening shall not be less than:

For SI: v = 119.9 [h (Tr To)/Tll2

where:

h = Height of opening, feet (m).

Tf = Temperature of smoke, of (OK).

To = Temperature of ambient air, OF (OK).

v = Air velocity, feet per minute (m/minute).

9090/02 JP>lI"olhlniblnted cOIlll([]lntnOll1lso This method shall not be
employed where either the quantity of air or the velocity of
the airflow will adversely affect other portions of the smoke
control system, unduly intensify the fire, disrupt plume dy
namics or interfere with exiting. In no case shall airflow to- V=60m/p (Equation 9a 4})
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909.8.4 Window plumes. The plume mass flow rate (mp)

shall be determined from:

mp = 0.077(Aflwl12)1/3(zw+a)5/3 + 0.18Aflw1/2

(Equation 9a 6)

909.8.5 Plume contact with walls. When a plume contacts
one or more of the surrounding walls, the mass flow rate
shall be adjusted for the reduced entrainment resulting from
the contact provided that the contact remains constant. Use
of this provision requires calculation of the plume diameter,
that shall be calculated by:

where:

V = Volumetric flow rate, cubic feet per minute (m3/s).

p = Density of air at the temperature of the smoke layer,
pounds per cubic feet (T: in OF) [kg/m3 (T: in °C)].

909.8.3 Balcony spill plumes. The plume mass flow rate
(mp ) for spill plumes shall be determined using the geomet
rically probable width based on architectural elements and
projections in the following equation:

(Equation 9-8)R= [Q/(l2nq")] 112

where:

q" = Incident radiant heat flux required for nonpiloted
ignition, Btu/ft2 • s (W/m2).

Q = Heat release from fire, Btu/s (kW).

R = Separation distance from target to center of fuel
package, feet (m).

909.9.3 Heat-release assumptions. The analysis shall
make use of best available data from approved sources and
shall not be based on excessively stringent limitations of
combustible material.

909.9.~ Sprinkler effectiveness assumptions. A docu
mented engineering analysis shall be provided for condi
tions that assume fire growth is halted at the time of
sprinkler activation.

909.10 Equipment. Equipment such as, but not limited to,
fans, ducts, automatic dampers and balance dampers, shall be
suitable for its intended use, suitable for the probable exposure
temperatures that the rational analysis indicates, and as ap
proved by the building official.

909.10.1 Exhaust fans. Components of exhaust fans shall
be rated and certified by the manufacturer for the probable
temperature rise to which the components will be exposed.
This temperature rise shall be computed by:

909.9 Design fire. The design fire shall be based on a Q of not
less than 5,000 Btu/s (5275 kW) unless a rational analysis is
performed by the registered design professional and approved
by the building official. The design fire shall be based on the
analysis in accordance with Section 909.4 and this section.

909.9.1 Factors cOlllsidered. The engineering analysis shall
include the characteristics of the fuel, fuel load, effects in
cluded by the fire and whether the fire is likely to be steady
or unsteady.

909.9.2 Separation distance. Determination of the design
fire shall include consideration of the type of fuel, fuel spac
ing and configuration. The ratio of the separation distance to
the fuel equivalent radius shall not be less than 4. The fuel
equivalent radius shall be the radius of a circle of equal area
to floor area of the fuel package. The design fire shall be in
creased if other combustibles are within the separation dis
tance as determined by:

(Equation 9a 5)mp = 0.124(QW2) 1/3(Zb +0.25H)

For SI: mp = 0.68(AflwI/2 )1/3(zw + a)5/3 + 1.5Aflw 1/2

where:

A w = Area of the opening, square feet (m2).

H w = Height of the opening, feet (m).

mp = plume mass flow rate, pounds per second (kg/s).

Zw = Height from the top of the window or opening to the
bottom of the smoke layer, feet (m).

a = 2.4A}15HwI/5 - 2.1Hw-

For SI: mp = 0.36(QW2)1/3(Zb + 0.25H)

where:

H = Height above fire to underside ofbalcony, feet (m).

mp = Plume mass flow rate, pounds per second (kg/s).

Q = Total heat output.

W = Plume width at point of spill, feet (m).

Zb = Height from balcony, feet (m).

d = 0.48 [(Tc +460)/(Ta +460)] 1/2Z (Equation 9a7) (Equation 9-9)

For SI: d =0.48 (TiTa) II2Z

where:

d = Plume diameter, feet (m).

Ta = Ambient air temperature, OF (OK).

Tc = Plume centerline temperature, OF (OK).

= 0.60 (Ta + 460) Qc2/3 Z-5/3 + Ta

Z = Height at which Tc is determined, feet (m).

For SI: Tc =0.08 Ta Q}13 Z-5/3 + Ta

where:

c = Specific heat of smoke at smoke layer temperature,
Btu/lboF (kJ/kg . K).

m = Exhaust rate, pounds per second (kg/s).

Qc = Convective heat output of fire, Btu/s (kW). _

Ta = Ambient temperature, OF (OK). •

Ts = Smoke temperature, OF (OK).

Exceptnon: Reduced Ts as calculated based on the assur
ance of adequate dilution air.
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909.UD.2 Duds. Duct materials and joints shall be capable
of withstanding the probable temperatures and pressures to
which they are exposed as determined in accordance with
Section 909.10.1. Ducts shall be constructed and supported
in accordance with the International Mechanical Code.
Ducts shall be leak tested to 1.5 times the maximum design
pressure in accordance with nationally accepted practices.
Measured leakage shall not exceed 5 percent of design flow.
Results of such testing shall be a part of the documentation
procedure. Ducts shall be supported directly from fire-resis
tance-rated structural elements of the building by substan
tial, noncombustible supports.

JExceptiioH1l~ Flexible connections (for the purpose of vi
bration isolation) complying with the International Me
chanical Code, that are constructed of approved
fire-resistance-rated materials.

909.].0.3 JEq11lipmerrnt9 nIDlEds 3lll1Hrll «Jlllltllets. Equipment shall
be located so as to not expose uninvolved portions of the
building to an additional fire hazard. Outside air inlets shall
be located so as to minimize the potential for introducing
smoke or flame into the building. Exhaust outlets shall be so
located as to minimize reintroduction of smoke into the
building and to limit exposure of the building or adjacent
buildings to an additional fire hazard.

909.].0.4 Aut«Jlmatk irlIampeJrs. Automatic dampers, regard
less of the purpose for which they are installed within the
smoke control system, shall be listed and conform to the re
quirements of approved, recognized standards.

909.10.5 F31ll1ls. In addition to other requirements,
belt-driven fans shall have 1.5 times the number of belts re
quired for the design duty, with the minimum number of
belts being two. Fans shall be selected for stable perfor
mance based on normal temperature and, where applicable,
elevated temperature. Calculations and manufacturer's fan
curves shall be part of the documentation procedures. Fans
shall be supported and restrained by noncombustible de
vices in accordance with the requirements of Chapter 16.
Motors driving fans shall not be operated beyond their
nameplate horsepower (kilowatts), as determined from
measurement of actual current draw, and shall have a mini
mum service factor of 1.15.

909.11 Pmo/er systems. The smoke control system shall be
supplied with two sources ofpower. Primary power shall be the
normal building power systems. Secondary power shall be
from an approved standby source complying with the ICC
Electrical Code. The standby power source and its transfer
switches shall be in a separate room from the normal power
transformers and switch gear and shall be enclosed in a room

~.' constructed of not less than I-hour fire-resistance-rated fire
W barriers ventilated directly to and from the exterior. Power dis

tribution from the two sources shall be by independent routes.
Transfer to full standby power shall be automatic and within 60
seconds of failure of the primary power. The systems shall
comply with the ICC Electrical Code.

909.]1.] lPoweJ!" §«JlIlJlJ!"ces 3lmJl power sllllJfges. Elements of
the smoke management system relying on volatile memo
ries or the like shall be supplied with uninterruptable power
sources of sufficient duration to span a IS-minute primary
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power interruption. Elements of the smoke management
system susceptible to power surges shall be suitably pro
tected by conditioners, suppressors or other approved
means.

909.12 Detectnorrn amll cOll1ltroll systems. Fire detection systems
providing control input or output signals to mechanical smoke
control systems or elements thereof shall comply with the re
quirements of Section 907. Such systems shall be equipped
with a control unit complying with UL 864 and listed as smoke
control equipment.

Control systems for mechanical smoke control systems shall
include provisions for verification. Verification shall include
positive confirmation of actuation, testing, manual override,
the presence of power downstream of all disconnects and,
through a preprogrammed weekly test sequence report, abnor
mal conditions audibly, visually and by printed report.

909.12.:R WiJ!"HJIlg. In addition to meeting requirements ofthe
ICC Electrical Code, all wiring, regardless of voltage, shall
be fully enclosed within continuous raceways.

[IF] 909.12.2 Adnvatiimll. Smoke control systems shall be
activated in accordance with this section.

[F] 909.12.2.1 Pll"essUllJ!"iz31tnm1l9 aiJrfr1low «JlJ!" exhaust
method. Mechanical smoke control systems using the
pressurization, airflow or exhaust method shall have
completely automatic control.

[F] 909.12.2.2 Passnve method. Passive smoke control
systems actuated by approved spot-type detectors listed
for releasing service shall be permitted.

[F] 909.12.3 Aut«Jlmatk cmlltll"oll. Where completely auto
matic control is required or used, the automatic-control se
quences shall be initiated from an appropriately zoned
automatic sprinkler system complying with Section ~.,.

903.3.1.1, manual controls that are readily accessible to the ~I'•.••.".•

fire department and any smoke detectors required by engi- .'
neering analysis.

909.13 CmlltroH air t1llibing. Control air tubing shall be of suffi
cient size to meet the required response times. Tubing shall be
flushed clean and dry prior to final connections and shall be ad
equately supported and protected from damage. Tubing pass
ing through concrete or masonry shall be sleeved and protected
from abrasion and electrolytic action.

909.:R3.1 MatemaRs. Control air tubing shall be hard drawn
copper, Type L, ACR in accordance with ASTM B 42,
ASTM B 43, ASTM B 68, ASTM B 88, ASTM B 251 and
ASTM B 280. Fittings shall be wrought copper or brass, sol
der type, in accordance with ASME B 16.18 or ASME B
16.22. Changes in direction shall be made with appropriate
tool bends. Brass compression-type fittings shall be used at
final connection to devices; other joints shall be brazed us
ing a BCuP5 brazing alloy with solidus above 1,1Ooop
(593°C) and liquids below 1,500oP (816°C). Brazing flux
shall be used on copper-to-brass joints only.

JExceptioJrn: Nonmetallic tubing used within control pan
els and at the final connection to devices, provided that
all of the following conditions are met:

1. Tubing shall be listed by an approved agency for
flame and smoke characteristics.
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2. Tubing and connected devices shall be completely
enclosed within galvanized or paint-grade steel en
closure of not less than 0.030 inch (0.76 mm) (No.
22 galvanized sheet gage) thickness. Entry to the
enclosure shall be by copper tubing with a protec
tive grommet of neoprene or teflon or by suitable
brass compression to male-barbed adapter.

3. Tubing shall be identified by appropriately docu
mented coding.

4. Tubing shall be neatly tied and supported within
enclosure. Tubing bridging cabinet and door or
moveable device shall be of sufficient length to
avoid tension and excessive stress. Tubing shall be
protected against abrasion. Tubing serving devices
on doors shall be fastened along hinges.

909.1302 Isolation from other functions. Control tubing
serving other than smoke control functions shall be isolated
by automatic isolation valves or shall be an independent sys
tem.

909.13.3 Testing. Control air tubing shall be tested at three
times the operating pressure for not less than 30 minutes
without any noticeable loss in gauge pressure prior to final
connection to devices.

909.14 Marking and identification. The detection and con
trol systems shall be clearly marked at all junctions, accesses
and terminations.

[F] 909.15 Control diagrams. Identical control diagrams
showing all devices in the system and identifying their location
and function shall be maintained current and kept on file with
the building official, the fire department and in the fire com
mand center in format and manner approved by the fire chief.

[F] 909.16 Firemfighter's smoke control panel. A
fire-fighter's smoke control panel for fire department emer
gency response purposes only shall be provided and shall in
clude manual control or override of automatic control for
mechanical smoke control systems. The panel shall be located
in a fire command center complying with Section 911, and
shall comply with Sections 909.16.1 through 909.16.3.

[F] 909.1601 Smoke control systems. Fans within the
building shall be shown on the fire-fighter's control panel. A
clear indication of the direction of airflow and the relation
ship of components shall be displayed. Status indicators
shall be provided for all smoke control equipment, annunci
ated by fan and zone, and by pilot-lamp-type indicators as
follows:

1. Fans, dampers and other operating equipment in their
normal status-WHITE.

2. Fans, dampers and other operating equipment in their
off or closed status-RED.

3. Fans, dampers and other operating equipment in their
on or open status-GREEN.

4. Fans, dampers and other operating equipment in a
fault status-YELLOW/AMBER.

[F] 909.16.2 Smoke control panel. The fire-fighter's con
trol panel shall provide control capability over the complete
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smoke-control system equipment within the building as fol- 
lows: •

1. ON-AUTO-OFF control over each individual piece of
operating smoke control equipment that can also be
controlled from other sources within the building.
This includes stairway pressurization fans; smoke ex
haust fans; supply, return and exhaust fans; elevator
shaft fans and other operating equipment used or in
tended for smoke control purposes.

2. OPEN-AUTO-CLOSE control over individual damp
ers relating to smoke control and that are also con
trolled from other sources within the building.

3. ON-OFF or OPEN-CLOSE control over smoke con
trol and other critical equipment associated with a fire
or smoke emergency and that can only be controlled
from the fire-tighter's control panel.

Exceptions:

1. Complex systems, where approved, where the con
trols and indicators are combined to control and in
dicate all elements of a single smoke zone as a unit.

2. Complex systems, where approved, where the con
trol is accomplished by computer interface using
approved, plain English commands.

[F] 909016.3 COlIltrol action and priorities. The
fire-fighter's control panel actions shall be as follows: _

1. ON-OFF, OPEN-CLOSE control actions shall have •
the highest priority of any control point within the
building. Once issued from the fire-fighter's control
panel, no automatic or manual control from any other
control point within the building shall contradict the
control action. Where automatic means are provided
to interrupt normal, nonemergency equipment opera-
tion or produce a specific result to safeguard the build-
ing or equipment (i.e., duct freezestats, duct smoke
detectors, high-temperature cutouts, temperature-ac-
tuated linkage and similar devices), such means shall
be capable of being overridden by the fire-fighter's
control panel. The last control action as indicated by
each fire-fighter's control panel switch position shall
prevail. In no case shall control actions require the
smoke control system to assume more than one con
figuration at anyone time.

Exception: Power disconnects required by the
ICC Electrical Code.

2. Only the AUTO position of each three-position
fire-fighter's control panel switch shall allow auto
matic or manual control action from other control
points within the building. The AUTO position shall
be the NORMAL, nonemergency, building control
position. Where a fire-fighter's control panel is in the
AUTO position, the actual status of the device (on,
off, open, closed) shall continue to be indicated by the e
status indicator described above. When directed by an
automatic signal to assume an emergency condition,
the NORMAL position shall become the emergency
condition for that device or group of devices within
the zone. In no case shall control actions require the
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smoke control system to assume more than one con
figuration at anyone time.

[IF] 1I])09.1'i System Ires]p)([])rmse tnme. Smoke-control system acti
vation shall be initiated immediately after receipt of an appro
priate automatic or manual activation command. Smoke
control systems shall activate individual components (such as
dampers and fans) in the sequence necessary to prevent physi
cal damage to the fans, dampers, ducts and other equipment.
For purposes of smoke control, the fire-fighter's control panel
response time shall be the same for automatic or manual smoke
control action initiated from any other building control point.
The total response time, including that necessary for detection,
shutdown of operating equipment and smoke control system
startup, shall allow for full operational mode to be achieved be
fore the conditions in the space exceed the design smoke condi
tion. The system response time for each component and their
sequential relationships shall be detailed in the required ratio
nal analysis and verification of their installed condition re
ported in the required final report.

[IF] 909,].8 A(C(Ceptarm(Ce testnrmg. Devices, equipment, compo
nents and sequences shall be individually tested. These tests, in
addition to those required by other provisions of this code, shall
consist of determination of function, sequence and, where ap
plicable, capacity of their installed condition.

[IF] 909.18.1 ]])ete(Ctnorm «llevn(Ces. Smoke or fire detectors that
are a part of a smoke control system shall be tested in accor
dance with Chapter 9 in their installed condition. When ap
plicable, this testing shall include verification of airflow in
both minimum and maximum conditions.

[]F] 909.1~t2 JI)1lllds. Ducts that are part of a smoke control
system shall be traversed using generally accepted practices
to determine actual air quantities.

[]F] 909.18.3 ]])ampeIrs. Dampers shall be tested for function
in their installed condition.

[IF] 909.18.4 JIHllfiets arm«ll o1llltfiets. Inlets and outlets shall be
read using generally accepted practices to determine air
quantities.

[IF] 909.18.5 IFarms. Fans shall be examined for correct rota
tion. Measurements of voltage, amperage, revolutions per
minute (rpm) and belt tension shall be made.

[IF] 9l!Jl9.1g.6 Smoke lbaIrIrneIrs. Measurements using in
clined manometers or other approved calibrated measuring
devices shall be made of the pressure differences across
smoke barriers. Such measurements shall be conducted for
each possible smoke control condition.

[]F] 909.1g.'i CormtIrofis. Each smoke zone, equipped with an
automatic-initiation device, shall be put into operation by
the actuation of one such device. Each additional device
within the zone shall be verified to cause the same sequence
without requiring the operation offan motors in order to pre
vent damage. Control sequences shall be verified through
out the system, including verification of override from the
fire-fighter's control panel and simulation of standby power
conditions.

[IF] 909.1g.8 Spedafi nrmspednorms lfoIr smoke cormtlmfi.
Smoke control systems shall be tested by a special inspector.
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[JF] 909.18.8.1 Scope oft' testnlI1lg. Special inspections
shall be conducted in accordance with the following:

1. During erection of ductwork and prior to conceal
ment for the purposes of leakage testing and re
cording of device location.

2. Prior to occupancy and after sufficient completion
for the purposes of pressure-difference testing,
flow measurements, and detection and control ver
ification.

[JF] 909J.8.8.2 Q1lllallfifncatnolI1ls. Special inspection agen
cies for smoke control shall have expertise in fire protec
tion engineering, mechanical engineering and
certification as air balancers.

[IF] 11])09.18.8.3 RepOlrts. A complete report of testing
shall be prepared by the special inspector or special in
spection agency. The report shall include identification
of all devices by manufacturer, nameplate data, design
values, measured values and identification tag or mark.
The report shall be reviewed by the responsible regis
tered design professional and, when satisfied that the de
sign intent has been achieved, the responsible registered
design professional shall seal, sign and date the report.

[IF] 909.18.8.3.1 RepoJI"t fnllh'ng. A copy of the final re
port shall be filed with the building official and an
identical copy shall be maintained in an approved lo
cation at the building.

[JF] 909.18.9 JIdlelI1ltnJfkatnolI1l alI1l«ll d[o(C1lllmelI1ltatnoll1l. Charts,
drawings and other documents identifying and locating
each component of the smoke control system, and describ
ing its proper function and maintenance requirements, shall
be maintained on file at the building as an attachment to the
report required by Section 909.18.8.3. Devices shall have an
approved identifying tag or mark on them consistent with
the other required documentation and shall be dated indicat
ing the last time they were successfully tested and by whom.

[JF] 909.119 System a(C(Ceptall1l(Ce. Buildings, or portions thereof,
required by this code to comply with this section shall not be is
sued a certificate of occupancy until such time that the building
official determines that the provisions of this section have been
fully complied with, and that the fire department has received
satisfactory instruction on the operation, both automatic and
manual, of the system.

JEx(CejpltnolI1l: In buildings of phased construction, a tempo
rary certificate of occupancy, as approved by the building
official, shall be permitted provided that those portions of
the building to be occupied meet the requirements of this
section and that the remainder does not pose a significant
hazard to the safety of the proposed occupants or adjacent
buildings.

909.20 SmolkepJI"ooft' ell1lcfios1lllJI"es. Where required by Section
1019.1.8, a smokeproof enclosure shall be constructed in ac
cordance with this section. A smokeproof enclosure shall con
sist of an enclosed interior exit stairway that conforms to
Section 1019.1 and an outside balcony or ventilated vestibule
meeting the requirements of this section. Where access to the
roof is required by the International Fire Code, such access
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shall be from the smokeproof enclosure where a smokeproof
enclosure is required.

909.20.1 Access. Access to the stair shall be by way of a ves
tibule or an open exterior balcony. The minimum dimension
of the vestibule shall not be less than the required width of
the corridor leading to the vestibule but shall not have a
width of less than 44 inches (1118 mm) and shall not have a
length of less than 72 inches (1829 mm) in the direction of
egress travel.

909.20.2 Construction. The smokeproof enclosure shall be
separated from the remainder of the building by not less than
a 2-hour fire-resistance-rated fire barrier without openings
other than the required means of egress doors. The vestibule
shall be separated from the stairway by not less than a
2-hour fire-resistance-rated fire barrier. The open exterior
balcony shall be constructed in accordance with the fire-re
sistance-rating requirements for floor construction.

909.20.2.1 Door closers. Doors in a smokeproof enclo
sure shall be self-closing or automatic-closing by actua
tion of a smoke detector installed at the floor-side
entrance to the smokeproof enclosure in accordance with
Section 715.3.7. The actuation of the smoke detector on
any door shall activate the closing devices on all doors in
the smokeproof enclosure at all levels. Smoke detectors
shall be installed in accordance with Section 907.10.

909.20.3 NaturaB ventilation alteIrnative. The provisions
of Sections 909.20.3.1 through 909.20.3.3 shall apply to
ventilation of smokeproof enclosures by natural means.

909.20.3.1 Balcony doors. Where access to the stairway
is by way of an open exterior balcony, the door assembly
into the enclosure shall be a fire door in accordance with
Section 715.3.

909.20.3.2 Vestibule doors. Where access to the stair
way is by way of a vestibule, the door assembly into the
vestibule shall be a fire door complying with Section
715.3. The door assembly from the vestibule to the stair
way shall have not less than a 20-minute fire protection
rating complying with Section 715.3.

909.20.3.3 Vestibule ventilation. Each vestibule shall
have a minimum net area of 16 square feet (1.5 m2) of
opening in a wall facing an outer court, yard or public
way that is at least 20 feet (6096 mm) in width.

909.20.4 Mechanical ventilation alternative. The provi
sions of Sections 909.20.4.1 through 909.20.4.4 shall apply
to ventilation of smokeproof enclosures by mechanical
means.

909.20.4.1 Vestibule doors. The door assembly from the
building into the vestibule shall be a fire door complying
with Section 715.3. The door assembly from the vesti
bule to the stairway shall have not less than a 20-minute
fire protection rating in accordance with Section 715.3.
The door from the building into the vestibule shall be
provided with gaskets or other provisions to minimize air
leakage.

909.20.4.2 Vestibule ventilation. The vestibule shall be
supplied with not less than one air change per minute and
the exhaust shall not be less than 150 percent of supply.
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Supply air shall enter and exhaust air shall discharge
from the vestibule through separate, tightly constructed
ducts used only for that purpose. Supply air shall enter
the vestibule within 6 inches (152 mm) of the floor level.
The top of the exhaust register shall be located at the top
of the smoke trap but not more than 6 inches (152 mm)
down from the top of the trap, and shall be entirely within
the smoke trap area. Doors in the open position shall not
obstruct duct openings. Duct openings with controlling
dampers are permitted where necessary to meet the de
sign requirements, but dampers are not otherwise re
quired.

909.20.4.2.1 Engineered ventilation system. Where
a specially engineered system is used, the system shall
exhaust a quantity of air equal to not less than 90 air
changes per hour from any vestibule in the emergency
operation mode and shall be sized to handle three ves
tibules simultaneously. Smoke detectors shall be lo
cated at the floor-side entrance to each vestibule and
shall activate the system for the affected vestibule.
Smoke detectors shall be installed in accordance with
Section 907.10.

909.20.4.3 Smoke trap. The vestibule ceiling shall be at
least 20 inches (508 mm) higher than the door opening
into the vestibule to serve as a smoke and heat trap and to
provide an upward-moving air column. The height shall
not be decreased unless approved and justified by design
and test.

909.20.4.4 Stair shaft anr movement system. The stair
shaft shall be provided with a dampered relief opening
and supplied with sufficient air to maintain a minimum
positive pressure of0.10 inch of water (25 Pa) in the shaft
relative to the vestibule with all doors closed.

909.20.5 Stair plressur'ization aitematnve. Where the
building is equipped throughout with an automatic sprinkler
system in accordance with Section 903.3 .1.1, the vestibule
is not required, provided that interior exit stairways are pres
surized to a minimum of 0.15 inch of water (37 Pa) and a
maximum of 0.35 inch of water (87 Pa) in the shaft relative
to the building measured with all stairway doors closed un
der maximum anticipated stack pressures.

909.20.6 Ventilating equipment. The activation of venti
lating equipment required by the alternatives in Sections
909.20.4 and 909.20.5 shall be by smoke detectors installed
at each floor level at an approved location at the entrance to
the smokeproof enclosure. When the closing device for the
stair shaft and vestibule doors is activated by smoke detec
tion or power failure, the mechanical equipment shall acti
vate and operate at the required performance levels. Smoke
detectors shall be installed in accordance with Section
907.10.

909.20.6.1 VentiUation systems. Smokeproof enclosure
ventilation systems shall be independent of other build
ing ventilation systems. The equipment and ductwork
shall comply with one of the following:

1. Equipment and ductwork shall be located exterior
to the building and directly connected to the
smokeproof enclosure or connected to the
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smokeproof enclosure by ductwork enclosed by
2-hour fire-resistance-rated fire barriers.

2. Equipment and ductwork shall be located within
the smokeproof enclosure with intake or exhaust
directly from and to the outside or through
ductwork enclosed by 2-hour fire-resistance-rated
fire barriers.

3. Equipment and ductwork shall be located within
the building if separated from the remainder of the
building, including other mechanical equipment,
by 2-hour fire-resistance-rated fire barriers.

909.Z'1D.lD.Z S~3rn)(dl1b>y lPowell". Mechanical vestibule and
stair shaft ventilation systems and automatic fire detec
tion systems shall be powered by an approved standby
power system conforming to Section 403.10.1 and Chap
ter 27.

909.2'1D.6•.3 Accejpl131lJlce 31lJl[]l testnng. Before the mechan
ical equipment is approved, the system shall be tested in
the presence of the building official to confirm that the
system is operating in compliance with these require
ments.

9'1D9.Z1 Ull1l~ell"gll"OlillllJl~ 1b>lillfiRdnllJlg smoke exlln3lillst system.
Where required in accordance with Section 405.5 for under
ground buildings, a smoke exhaust system shall be provided in
accordance with this section.

909.21.1 IExlln3lillst C3jpl3bmty. Where compartmentation is
required, each compartment shall have an independent, au
tomatically activated smoke exhaust system capable of
manual operation. The system shall have an air supply and
smoke exhaust capability that will provide a minimum of six
air changes per hour.

[IF] 909.21.2 Opell"3tnOIlJl. The smoke exhaust system shall be
operated in the compartment of origin by the following, in
dependently of each other:

1. Two cross-zoned smoke detectors within a single pro
tected area of a single smoke detector monitored by an
alarm verification zone or an approved equivalent
method.

2. The automatic sprinkler system.

3. Manual controls that are readily accessible to the fire
department.

[F] 909.2.TI.•.3 All3ll"m ll"e([jjlillJill"e~. Activation of the smoke ex
haust system shall activate an audible alarm at a constantly
attended location.

~~C'f~ON 9~ «))

SMOK~ AN[» H~Ar VENTS

[F] ~Jl10.1 GellJlell"3ll. Where required by this code or otherwise
installed, smoke and heat vents or mechanical smoke exhaust

_ systems and draft curtains shall conform to the requirements of
• this section.

IExceptnm]~Frozen-food warehouses used solely for storage
of Class I and II commodities where protected by an ap
proved automatic sprinkler system.

[F] 9:1W.2 Where ll"etqlunretrll. Approved smoke and heat vents
shall be installed in the roofs of one-story buildings or portions
thereof occupied for the uses set forth in Sections 910.2.1
through 910.2.4.

[JF] 910.Z.:I1. Groups JFal 3nd! Sol. Buildings and portions
thereof used as a Group F-l or S-1 occupancy having more
than 50,000 square feet (4645 m2) in undivided area.

ExceptioJnl~ Group S-1 aircraft repair hangars.

[IF] 910.2.2 Grollllp JHI. Buildings and portions thereof used
as a Group H occupancy as shown:

1. In occupancies classified as Group H-2 or H-3, any of
which are over 15,000 square feet (1394 m2) in single
floor area.

lExcepti([)ll1l~ Buildings of noncombustible con
struction containing only noncombustible materi
als.

2. In areas ofbuildings in Group H used for storing Class
2, 3, and 4 liquid and solid oxidizers, Class 1 and un
classified detonable organic peroxides, Class 3 and 4
unstable (reactive) materials, or Class 2 or 3 water-re
active materials as required for a high-hazard com
modity classification.

ExceJPltim1l.~ Buildings of noncombustible construc
tion containing only noncombustible materials.

[IF] 9UD.2.3 Hiigllnopilled comblillstnlMe stor3ge. Buildings
and portions thereof containing high-piled combustible
stock or rack storage in any occupancy group in accordance
with Section 413 and the International Fire Code.

[F] 9:B.([).2.4 Exit access travel dlnsW!II1l.ce iIlJlCll"e3se. Buildings
and portions thereof used as a Group F-l or S-1 occupancy
where the maximum exit access travel distance is increased
in accordance with Section 1015.2.

[IF] ~no..3 Desigll1l3mll nll1lstaUatioll1l. The design and installation
of smoke and heat vents and draft curtains shall be as specified
in this section and Table 910.3.

[F] 91QJl.3.1 Vell1lt operatiollll.. Smoke and heat vents shall be
approved and labeled and shall be capable ofbeing operated
by approved automatic and manual means. Automatic oper
ation of smoke and heat vents shall conform to the provi
sions of this section.

[]F] 910.3.1.1 GJravitYaOpeJr3te~ dll"OpoOlillt vents. Auto
matic smoke and heat vents containing heat-sensitive
glazing designed to shrink and drop out of the vent open
ing when exposed to fire shall fully open within 5 min
utes after the vent cavity is exposed to a simulated fire,
represented by a time-temperature gradient that reaches
an air temperature of 500°F (260°C) within 5 minutes.

[IF] 910.3.:1.2 Sprink]ered bUlihllilllgs. Where installed in
buildings provided with an approved automatic sprinkler
system, smoke and heat vents shall be designed to oper
ate automatically.

[JF] 910.3.:TI..3 NOll1lsprillllllderedl bullilrllUlllgS. Where in
stalled in buildings not provided with an approved auto
matic sprinkler system, smoke and heat vents shall
operate automatically by actuation of a heat-responsive
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TABLE 910.3
REQUIREMENTS FOR DRAFT CURTAINS AND SMOKE AND HEAT VENTSa

MAXIMUM
DISTANCE TO

OCCUPANCY MAXIMUM AREA MAXIMUM VENTS FROM WALL
GROUP AND DESIGNATED MINIMUM DRAFT FORMED BY DRAFT VENT AREA SPACING OF OR DRAFT
COMMODITY STORAGE HEIGHT CURTAIN DEPTH CURTAINS TO FLOOR AREA VENT CENTERS CURTAINSb

CLASSIFICATION (feet) (feet) (square feet) RATIO (feet) (feet)

Group F-1
0.2xH

50,000 1:100 120 60-
but:2: 4

Group 5-1 ::; 20 6 10,000 1:100 100 60
I-IV

(Option 1) > 20::; 40 6 8,000 1:75 100 55

Group 5-1 ::; 20 4 3,000 1:75 100 55
I-IV

(Option 2) > 20::; 40 4 3,000 1:50 100 50

Group 5-1 ::;20 6 6,000 1:50 100 50
High hazard

> 20::; 30 6 6,000 1:40 90 45(Option 1)

Group 5-1 ::;20 4 4,000 1:50 100 50
High hazard

> 20::; 30 4 2,000 1:30 75 40(Option 2)

For SI: 1 foot =304.8 mm, 1 square foot =0.0929 m2
.

a. Requirements for rack storage heights in excess of those indicated shall be in accordance with Chapter 23 ofthe International Fire Code. For solid-piled storage
heights in excess of those indicated, an approved engineered design shall be used.

b. The distance specified is the maximum distance from any vent in a particular draft curtained area to walls or draft curtains which form the perimeter of the draft
curtained area.

•
[F] 910.3.4.2 Location and depth. The location and e
minimum depth of draft curtains shall be in accordance I
with Table 910.3.

[F] 910.4 Mechanical smoke exhaust. Where approved by the
building official, engineered mechanical smoke exhaust shall
be an acceptable alternate to smoke and heat vents.

[F] ilHO.4.1 Location. Exhaust fans shall be uniformly
spaced within each draft-curtained area and the maximum
distance between fans shall not be greater than 100 feet (30
480 mm).

[F] 910.4.2 Size. Fans shall have a maximum individual ca
pacity of 30,000 dm (14.2 m3Is). The aggregate capacity of
smoke exhaust fans shall be determined by the equation:

I

device rated at between 100°F (38°C) and 220°F (104°C)
above ambient.

Exception: Gravity-operated drop-out vents comply
ing with Section 910.3.1.1

[F] 910.3.2 Vent dimensions. The effective venting area
shall not be less than 16 square feet (1.5 m2) with no dimen
sion less than 4 feet (1219 mm), excluding ribs or gutters
having a total width not exceeding 6 inches (152 mm).

[F] 910.3.3 Vent locations. Smoke and heat vents shall be
located 20 feet (6096 mm) or more from adjacent lot lines
and fire walls and 10 feet (3048 mm) or more from fire bar
rier walls. Vents shall be uniformly located within the roof
area above high-piled storage areas, with consideration
given to roof pitch, draft curtain location, sprinkler location
and structural members.

C=Ax300 (Equation 9a l0)

I

I
[F] 910.3.4 Draft curtains. Where required, draft curtains
shall be provided in accordance with this section.

Exception: Where areas of buildings are equipped with
early suppression fast-response (ESFR) sprinklers, draft
curtains shall not be provided within these areas. Draft
curtains shall only be provided at the separation between
the ESFR sprinklers and the conventional sprinklers.

[F] 910.3.4.1 Construction. Draft curtains shall be con
structed of sheet metal, lath and plaster, gypsum board or
other approved materials which provide equivalent per
formance to resist the passage of smoke. Joints and con
nections shall be smoke tight.

where:

C = Capacity of mechanical ventilation required, in cu
bic feet per minute (m3/s).

A = Area of roof vents provided in square feet (m2) in ac-
cordance with Table 910.3.

[F] 910.4.3 Operation. Mechanical smoke exhaust fans
shall be automatically activated by the automatic sprinkler
system or by heat detectors having operating characteristics _
equivalent to those described in Section 910.3.1. Individual •
manual controls of each fan unit shall also be provided.

[F] 910.4.4 WJiring and control. Wiring for operation and
control of smoke exhaust fans shall be connected ahead of
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the main disconnect and protected against exposure to tem
peratures in excess of 1,000°F (538°C) for a period of not
less than 15 minutes. Controls shall be located so as to be
immediately accessible to the fire service from the exterior
of the building and protected against interior fire exposure
by fire barriers having a fire-resistance rating not less than 1
hour.

[F] 91W.405 §UJlJPplly 3lHJr'o Supply air for exhaust fans shall be
provided at or near the floor level and shall be sized to pro
vide a minimum of 50 percent of required exhaust. Open
ings for supply air shall be uniformly distributed around the
periphery of the area served.

[F] 91004t6 l[ll1lteJr'lloc]k§o In combination comfort air-han
dling/smoke removal systems or independent comfort
air-handling systems, fans shall be controlled to shut down
in accordance with the approved smoke control sequence.

SEC'f~ON 911
F~R[E COMMAND CIENfER

[JF] 911.11 FeatllHJr'e§o Where required by other sections of this
code, a fire command center for fire department operations
shall be provided. The location and accessibility of the fire
command center shall be separated from the remainder of the
building by not less than a I-hour fire-resistance-rated fire bar
rier. The room shall be a minimum of96 square feet (9 m2) with
a minimum dimension of 8 feet (2438 mm). A layout of the fire
command center and all features required by the section to be
contained therein shall be submitted for approval prior to in
stallation. The fire command center shall comply with NFPA
72 and shall contain the following features.

1. The emergency voice/alarm communication system
unit.

2. The fire department communications unit.

3. Fire detection and alarm system annunciator unit.

4. Annunciator unit visually indicating the location of the
elevators and whether they are operational.

5. Status indicators and controls for air-handling systems.

6. The fire-fighter's control panel required by Section
909.16 for smoke control systems installed in the build
ing.

7. Controls for unlocking stairway doors simultaneously.

8. Sprinkler valve and water-flow detector display panels.

9. Emergency and standby power status indicators.

10. A telephone for fire department use with controlled ac
cess to the public telephone system.

11. Fire pump status indicators.

12. Schematic building plans indicating the typical floor
plan and detailing the building core, means of egress,
fire protection systems, fire-fighting equipment and
fire department access.
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fiRrE PROTECTiON SYSTEMS

13. Worktable.

14. Generator supervision devices, manual start and trans
fer features.

15. Public address system, where specifically required by
other sections of this code.
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MEA~S Of EGRESS I

User Note: See Preface page iv ("marginal markings") for Chapter 10 reorganization information.

5)IECu~ON ~ (Q)[))~

t\\dD)M~N~5)u~Air~ON

:ll.mll:ll..:ll. Gem~IT'31n. Buildings or portions thereof shall be pro
vided with a means ofegress system as required by this chapter.
The provisions of this chapter shall control the design, con
struction and arrangement of means of egress components re
quired to provide an approved means of egress from structures
and portions thereof.

:ll.@0:ll..2 MiIrnnmum IT'eGlunnIT'\2meIrn~s. It shall be unlawful to alter a
building or structure in a manner that will reduce the number of
exits or the capacity of the means of egress to less than required
by this code.

[IF] 100:ll..3 M31nJl1l~eIrn31IrnlC\2. Means of egress shall be maintained
in accordance with the International Fire Code.

5)IEC1r~ON ~ (!J.)(OJ2
[D)1E[F~N~u~ON5)

:n.002.1 JI)efnIrnntnoIrns. The following words and terms shall, for
the purposes of this chapter and as used elsewhere in this code,
have the meanings shown herein.

AOCESSHBILE MEANS OF EGRESS. A continuous and un
obstructed way of egress travel from any point in a building or
facility that provides an accessible route to an area of refuge, a
horizontal exit or a public way.

AlISJLJE ACCESSWAY. That portion of an exit access that
leads to an aisle.

AlL1LERNATliNG TREAD DEV][CE. A device that has a se
ries of steps between 50 and 70 degrees (0.87 and 1.22 rad)
from horizontal, usually attached to a center support rail in an
alternating manner so that the user does not have both feet on
the same level at the same time.

AlRJEA OF REFUGE. An area where persons unable to use
stairways can remain temporarily to await instructions or assis
tance during emergency evacuation.

o JB1LEACIHUERS. Tiered seating facilities.

COMMON PATH OF EGRESS TRAVEL. That portion of
exit access which the occupants are required to traverse before
two separate and distinct paths of egress travel to two exits are
available. Paths that merge are common paths of travel. Com
mon paths of egress travel shall be included within the permit
ted travel distance.

CORRIlJDOR. An enclosed exit access component that defines
and provides a path of egress travel to an exit.

DOOR, BALANCED. A door equipped with double-pivoted
hardware so designed as to cause a semicounterbalanced swing
action when opening.

EGRESS COURT. A court or yard which provides access to a
public way for one or more exits.
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EMERGENCY ESCAPE AND RESCUE OIPJENITNG. An
operable window, door or other similar device that provides for
a means of escape and access for rescue in the event of an emer
gency.

EXJIT. That portion of a means of egress system which is sepa
rated from other interior spaces of a building or structure by
fire-resistance-rated construction and opening protectives as
required to provide a protected path of egress travel between
the exit access and the exit discharge. Exits include exterior exit
doors at ground level, exit enclosures, exit passageways, exte
rior exit stairs, exterior exit ramps and horizontal exits.

EXRT, HORIZONTAL. A path of egress travel from one
building to an area in another building on approximately the
same level, or a path ofegress travel through or around a wall or
partition to an area on approximately the same level in the same
building, which affords safety from fire and smoke from the
area of incidence and areas communicating therewith.

EX][1[' ACCESS. That portion of a means of egress system that ~

leads from any occupied portion of a building or structure to an
exit.

EX][1[' DlISCHARGE. That portion of a means of egress sys
tem between the termination of an exit and a public way.

EXJI1L DJISCJHlARGE, JLEVElL OF. The horizontal plane lo
cated at the point at which an exit terminates and an exit dis
charge begins.

lEXlIT ENCLOSURE. An exit component that is separated
from other interior spaces of a building or structure by fire-re
sistance-rated construction and opening protectives, and pro
vides for a protected path of egress travel in a vertical or
horizontal direction to the exit discharge or the public way.

EXIT PASSAGEWAY. An exit component that is separated
from all other interior spaces of a building or structure by
fire-resistance-rated construction and opening protectives, and
provides for a protected path of egress travel in a horizontal di
rection to the exit discharge or the public way.

FJIRE JEXJIT IHIARDWARE. Panic hardware that is listed for
use on fire door assemblies.

FJLOOR AREA, GROSS. The floor area within the inside per
imeter of the exterior walls of the building under consideration,
exclusive ofvent shafts and courts, without deduction for corri
dors, stairways, closets, the thickness of interior walls, col
umns or other features. The floor area of a building, or portion
thereof, not provided with surrounding exterior walls shall be
the usable area under the horizontal projection of the roof or
floor above. The gross floor area shall not include shafts with
no openings or interior courts.

FLOOR AIRJEA, NET. The actual occupied area not including
unoccupied accessory areas such as corridors, stairways, toilet
rooms, mechanical rooms and closets.
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I
FOLDING AND TELESCOPIC SEATING. Tiered seating
facilities having an overall shape and size that are capable of
being reduced for purposes of moving or storing.

I GRANDSTAND. Tiered seating facilities.

GUARD. A building component or a system of building com
ponents located at or near the open sides of elevated walking
surfaces that minimizes the possibility of a fall from the walk
ing surface to a lower level.

HANDRA][L. A horizontal or sloping rail intended for grasp
ing by the hand for guidance or support.

I
MEANS OF EGRESS. A continuous and unobstructed path
of vertical and horizontal egress travel from any occupied por
tion of a building or structure to a public way. A means of
egress consists of three separate and distinct parts: the exit ac
cess, the exit and the exit discharge.

NOSING. The leading edge of treads of stairs and of landings
at the top of stairway flights.

OCCUPANT LOAJI). The number of persons for which the
• means of egress of a building or portion thereof is designed.

PANIC HARDWARE. A door-latching assembly incorporat
ing a device that releases the latch upon the application of a
force in the direction of egress travel.

PUBLIC WAY. A street, alley or other parcel of land open to
the outside air leading to a street, that has been deeded, dedi
cated or otherwise permanently appropriated to the public for
public use and which has a clear width and height of not less
than 10 feet (3048 mm).

RAMP. A walking surface that has a running slope steeper than
.. one unit vertical in 20 units horizontal (5-percent slope).

I SCISSOR STAIR. Two interlocking stairways providing two
separate paths ofegress located within one stairwell enclosure.

SMOKE-PROTECTED ASSEMBLY SEATING. Seating
served by means of egress that is not subject to smoke accumu
lation within or under a structure.

STAIR. A change in elevation, consisting ofone or more risers.

STAIRWAY. One or more flights of stairs, either exterior or in
terior, with the necessary landings and platforms connecting
them, to form a continuous and uninterrupted passage from one
level to another.

STAIRWAY, EXTERIOR. A stairway that is open on at least
one side, except for required structural columns, beams, hand
rails and guards. The adjoining open areas shall be either yards,
courts or public ways. The other sides of the exterior stairway
need not be open.

STAIRWAY, INTERIOR. A stairway not meeting the defini
tion of an exterior stairway.

STAIRWAY, SPIRAL. A stairway having a closed circular
form in its plan view with uniform section-shaped treads at
tached to and radiating from a minimum-diameter supporting
column.

I WINDER. A tread with nonparallel edges.
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SECTION 1003
GENERAL MEANS OF EGRESS

1003J. Applicabfility. The general requirements specified in
Sections 1003 through 1012 shall apply to all three elements of
the means of egress system, in addition to those specific re
quirements for the exit access, the exit and the exit discharge
detailed elsewhere in this chapter. •1003.2 Ceiling height. The means ofegress shall have a ceiling
height of not less than 7 feet (2134 mm).

ExceptnoJl]§:

1. Sloped ceilings in accordance with Section 1208.2.

2. Ceilings of dwelling units and sleeping units within I
residential occupancies in accordance with Section
1208.2.

3. Allowable projections in accordance with Section
1003.3.

4. Stair headroom in accordance with Section 1009.2.

5. Door height in accordance with Section 1008.1.1.

1003.3 lProtJrllldill1lg objects. Protruding objects shall comply
with the requirements of Sections 1003.3.1 through 1003.3.4.

1003.3,]. Headlroom. Protruding objects are permitted to
extend below the minimum ceiling height required by Sec
tion 1003.2 provided a minimum headroom of 80 inches
(2032 mm) shall be provided for any walking surface, in- _
cluding walks, corridors, aisles and passageways. Not more _
than 50 percent of the ceiling area of a means of egress shall
be reduced in height by protruding objects.

Exception: Door closers and stops shall not reduce head
room to less than 78 inches (1981 mm).

A barrier shall be provided where the vertical clearance is
less than 80 inches (2032 mm) high. The leading edge of
such a barrier shall be located 27 inches (686 mm) maxi
mum above the floor.

1003.3.2 Free-stamlling objects. A free-standing object
mounted on a post or pylon shall not overhang that post or
pylon more than 12 inches (305 mm) where the lowest point
of the leading edge is more than 27 inches (686 mm) and less
than 80 inches (2032 mm) above the walking surface.
Where a sign or other obstruction is mounted between posts
or pylons and the clear distance between the posts or pylons
is greater than 12 inches (305 mm), the lowest edge of such
sign or obstruction shall be 27 inches (685 mm) maximum
or 80 inches (2030 mm) minimum above the finish floor or
ground.

E~ception: This requirement shall not apply to sloping
portions of handrails serving stairs and ramps.

1003.3.3 IHIori:wntai projections. Structural elements, fix
tures or furnishings shall not project horizontally from ei-
ther side more than 4 inches (102 mm) over any walking e
surface between the heights of 27 inches (686 mm) and 80
inches (2032 mm) above the walking surface.

Exception: Handrails serving stairs and ramps are per
mitted to protrude 4.5 inches (114 mm) from the wall.
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• :n.OdIl3.3.41 ClleaJr wftdlalhl. Protruding objects shall not reduce
the minimum clear width of accessible routes as required in
Section 1104.

:ll.003.4lFlloilDJr su.ndace. Walking surfaces of the means of egress
shall have a slip-resistant surface and be securely attached.

:ll.003.5 lEllevaanmll. clhlall1lge. Where changes in elevation of less
than 12 inches (305 mm) exist in the means of egress, sloped
surfaces shall be used. Where the slope is greater than one unit
vertical in 20 units horizontal (5-percent slope), ramps comply
ing with Section 1010 shall be used. Where the difference in el
evation is 6 inches (152 mm) or less, the ramp shall be equipped
with either handrails or floor finish materials that contrast with
adjacent floor finish materials.

lExCejplaftilDll1lS ~

1. A single step with a maximum riser height of 7 inches
(178 mm) is permitted for buildings with occupancies
in Groups F, H, R-2 and R-3 as applicable in Section
101.2, and Groups Sand U at exterior doors not re
quired to be accessible by Chapter 11.

2. A stair with a single riser or with two risers and a tread
is permitted at locations not required to be accessible
by Chapter 11, provided that the risers and treads
comply with Section 1009.3, the minimum depth of
the tread is 13 inches (330 mm) and at least one hand
rail complying with Section 1009.11 is provided
within 30 inches (762 mm) of the centerline of the
normal path of egress travel on the stair.

3. An aisle serving seating that has a difference in eleva
tion less than 12 inches (305 mm) is permitted at loca
tions not required to be accessible by Chapter 11,
provided that the risers and treads comply with Sec
tion 1024.11 and the aisle is provided with a handrail
complying with Section 1024.13.

Any change in elevation in a corridor serving nonambulatory
persons in a Group 1-2 occupancy shall be by means of a ramp
or sloped walkway.

:ll.G03.6 Mealllls ilDlf egJress cmllaftll1lll.llftay. The path of egress travel
along a means of egress shall not be interrupted by any building
element other than a means ofegress component as specified in
this chapter. Obstructions shall not be placed in the required
width of a means of egress except projections permitted by this
chapter. The required capacity of a means of egress system
shall not be diminished along the path of egress travel.

:ll.«Jl03.7 IEllevaailDJrS, escallaailDJrS all1ld movftll1lg waiks. Elevators, es
calators and moving walks shall not be used as a component of a
required means of egress from any other part of the building.

IExcepaftilDll1l~ Elevators used as an accessible means of egress
in accordance with Section 1007.4.

~~CT~O~ ~ (jHQl41,
(Q)(c(cllJfPA~T ILO~D

•
:ll.004.:ll. Desftgllll occ1lllpall1lt lload. In detemrining means of egress
requirements, the number of occupants for whom means of
egress facilities shall be provided shall be established by the
largest number computed in accordance with Sections
1004.1.1 through 1004.1.3.

MEANS Of rEGRESS

:ll.004.:ll..:ll. Adllllall ll1llUlmbelf. The actual number of occupants
for whom each occupied space, floor or building is de
signed.

:ll.004.:ll..2 Nu.mber by TaMe :ll.004.:ll..2. The number of occu
pants computed at the rate ofone occupant per unit of area as
prescribed in Table 1004.1.2.

lABlE 11004.1.2
MAXIMUM FLOOR AREA AllOlWANCES PEIA OCCUPANT

fLOOR AREA ~N SQ. 1FT.
OCCIUPANCY PIElA OCCUPANT

Agricultural building 300 gross

Aircraft hangars 500 gross

Airport terminal
Baggage claim 20 gross
Baggage handling 300 gross
Concourse 100 gross
Waiting areas 15 gross

Assembly
Gaming floors (keno, slots, etc.) 11 gross

Assembly with fixed seats See Section 1004.7

Assembly without fixed seats
Concentrated (chairs only-not fixed) 7 net
Standing space 5 net
Unconcentrated (tables and chairs) 15 net

Bowling centers, allow 5 persons for each lane
including 15 feet of runway, and for additional
areas 7 net

Business areas 100 gross

Courtrooms-other than fixed seating areas 40 net

Dormitories 50 gross

Educational
Classroom area 20 net
Shops and other vocational room areas 50 net

Exercise rooms 50 gross

H-5 Fabrication and manufacturing areas 200 gross

Industrial areas 100 gross

Institutional areas
Inpatient treatment areas 240 gross
Outpatient areas 100 gross
Sleeping areas 120 gross

Kitchens, commercial 200 gross

Library
Reading rooms 50 net
Stack area 100 gross

Locker rooms 50 gross

Mercantile
Areas on other floors 60 gross
Basement and grade floor areas 30 gross
Storage, stock, shipping areas 300 gross

Parking garages 200 gross

Residential 200 gross

Skating rinks, swimming pools
Rink and pool 50 gross
Decks 15 gross

Stages and platforms 15 net

Accessory storage areas, mechanical
equipment room 300 gross

Warehouses 500 gross

For SI: 1 square foot =0.0929 m2.
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For SI: 1 inch =25.4 mm. NA =Not applicable.
a. Buildings equipped throughout with an automatic sprinkler system in accor

dance with Section 903.3.1.1 or 903.3.1.2.

Exception: Means ofegress complying with Section 1024.

TABLE 1005.1
EGRESS WIDTH PER OCCUPANT SERVED

1005.2 Door encIroachment. Doors opening into the path of
egress travel shall not reduce the required width to less than
one-half during the course of the swing. When fully open, the
door shall not project more than 7 inches (178 mm) into the re
quired width.

Exception: The restrictions on a door swing shall not apply •
to doors within individual dwelling units and sleeping units
of Group R-2 and dwelling units of Group R-3.

SECTION 1005 I
EGRESS WIDTH

1005.1 Minimum required egress width. The means of
egress width shall not be less than required by this section. The
total width of means of egress in inches (mm) shall not be less
than the total occupant load served by the means of egress mul
tiplied by the factors in Table 1005.1 and not less than specified
elsewhere in this code. Multiple means of egress shall be sized
such that the loss of anyone means of egress shall not reduce
the available capacity to less than 50 percent of the required ca- e
pacity. The maximum capacity required from any story of a
building shall be maintained to the termination of the means of
egress.

I

WITHOUT SPRINKLER SYSTEM WITH SPRINKLER SYSTEMa

Other egress Other egress
Stairways components Stairways components

(inches per (inches per (inches per (inches per
OCCUPANCY occupant) occupant) occupant) occupant)

Occupancies
other than those 0.3 0.2 0.2 0.15
listed below

Hazardous: H-l,
0.7 0.4 0.3 0.2

H-2, H-3 and H-4

Institutional: 1-2 NA NA 0.3 0.2

Exceptions: e
1. Outdoor areas used exclusively for service of the

building need only have one means of egress.

2. Both outdoor areas associated with Group R-3 and in
dividual dwelling units of Group R-2, as applicable in
Section 101.2.

1004.9 Multiple occupancies. Where a building contains two
or more occupancies, the means of egress requirements shall
apply to each portion of the building based on the occupancy of
that space. Where two or more occupancies utilize portions of
the same means of egress system, those egress components
shall meet the more stringent requirements of all occupancies
that are served.

1004.1.3 Number by combination. Where occupants from
accessory spaces egress through a primary area, the calcu
lated occupant load for the primary space shall include the
total occupant load of the primary space plus the number of
occupants egressing through it from the accessory space.

1004.2 Increased occupant load. The occupant load permit
ted in any building or portion thereof is permitted to be in
creased from that number established for the occupancies in
Table 1004.1.2 provided that all other requirements of the code
are also met based on such modified number and the occupant
load shall not exceed one occupant per 5 square feet (0.47 m2)

of occupiable floor space. Where required by the building offi
cial, an approved aisle, seating or fixed equipment diagram
substantiating any increase in occupant load shall be submit
ted. Where required by the building official, such diagram shall
be posted.

1004.3 Posting of occupant load. Every room or space that is
an assembly occupancy shall have the occupant load of the
room or space posted in a conspicuous place, near the main exit
or exit access doorway from the room or space. Posted signs
shall be of an approved legible permanent design and shall be
maintained by the owner or authorized agent.

1004.4 Exiting from multiple levels. Where exits serve more
than one floor, only the occupant load of each floor considered
individually shall be used in computing the required capacity
of the exits at that floor, provided that the exit capacity shall not
decrease in the direction of egress travel.

1004.5 EgIress convergence. Where means of egress from
floors above and below converge at an intermediate level, the
capacity of the means of egress from the point of convergence
shall not be less than the sum of the two floors.

1004.6 Mezzanine levels. The occupant load of a mezzanine
level with egress onto a room or area below shall be added to
that room or area's occupant load, and the capacity ofthe exits
shall be designed for the total occupant load thus established.

1004.7 Fixed seating. For areas having fixed seats and aisles,
the occupant load shall be determined by the number of fixed
seats installed therein.

For areas having fixed seating without dividing arms, the oc
cupant load shall not be less than the number of seats based on
one person for each 18 inches (457 mm) of seating length.

The occupant load of seating booths shall be based on one
person for each 24 inches (610 mm) of booth seat length mea
sured at the backrest of the seating booth.

1004.8 Outdoor areas. Yards, patios, courts and similar out
door areas accessible to and usable by the building occupants
shall be provided with means ofegress as required by this chap
ter. The occupant load of such outdoor areas shall be assigned
by the building official in accordance with the anticipated use.
Where outdoor areas are to be used by persons in addition to the
occupants of the building, and the path of egress travel from the
outdoor areas passes through the building, means of egress re
quirements for the building shall be based on the sum of the oc
cupant loads of the building plus the outdoor areas.
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The emergency power system shall provide power for a du
ration of not less than 90 minutes and shall consist of storage
batteries, unit equipment or an on-site generator. The installa

~.C.;.i tion ofthe emergency power system shall be in accordance with
~ Section 2702.

~•.•'.~

•

SEC1f~ON 1(Q)06)
MEANS Of EGRESS ~lllLnVm\BA1f~ON

1006.1 nUunm.ftll'llatimn Irequnireirll. The means ofegress, including
the exit discharge, shall be illuminated at all times the building
space served by the means of egress is occupied.

ExceptiOlll1ls:

1. Occupancies in Group U.

2. Aisle accessways in Group A.

3. Dwelling units and sleeping units in Groups R-l, R-2
and R-3.

4. Sleeping units of Group I occupancies.

1006.2 IlIhllm.inatllOlIl1l llevell. The means of egress illumination
level shall not be less than 1 foot-candle (11 lux) at the floor
level.

Exceptioll1l: For auditoriums, theaters, concert or opera halls
and similar assembly occupancies, the illumination at the
floor level is permitted to be reduced during performances to
not less than 0.2 foot-candle (2.15 lux) provided that the re
quired illumination is automatically restored upon activa
tion of a premise's fire alarm system where such system is
provided.

1006.3 JIHhnmBll1latiOlIl1l emergell1lcy pOlweJr. The power supply for
means of egress illumination shall normally be provided by the
premise's electrical supply.

In the event of power supply failure, an emergency electrical
system shall automatically illuminate the following areas:

1. Exit access corridors, passageways and aisles in rooms
and spaces which require two or more means of egress.

2. Exit access corridors and exit stairways located in build
ings required to have two or more exits.

3. Exterior egress components at other than the level of exit
discharge until exit discharge is accomplished for build
ings required to have two or more exits.

4. Interior exit discharge elements, as permitted in Section
1023.1, in buildings required to have two or more exits.

5. The portion of the exterior exit discharge immediately
adjacent to exit discharge doorways in buildings required
to have two or more exits.

1006.4 PeJrJfoJrmalIM~eOlJf system. Emergency lighting facilities
shall be arranged to provide initial illumination that is at least
an average of 1 foot-candle (11 lux) and a minimum at any
point of 0.1 foot-candle (1 lux) measured along the path of
egress at floor level. Illumination levels shall be permitted to
decline to 0.6 foot-candle (6 lux) average and a minimum at any
point of 0.06 foot-candle (0.6 lux) at the end of the emergency
lighting time duration. A maximum-to-minimum illumination
uniformity ratio of 40 to 1 shall not be exceeded.
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SECT~ON 1007 I·

~e~:: o~;;~;~;e~;~:~A~;s~:;~;r~;s~~~~~~~~:~ :
spaces shall be provided with not less than one accessible
means of egress. Where more than one means of egress is re
quired by Section 1014.1 or 1018.1 from any accessible space,
each accessible portion of the space shall be served by not less
than two accessible means of egress.

IExcep1tftmlls:

1. Accessible means of egress are not required in alter
ations to existing buildings.

2. One accessible means of egress is required from an
accessible mezzanine level in accordance with Sec
tion 1007.3 or 1007.4.

3. In assembly spaces with sloped floors, one accessible
means of egress is required from a space where the
common path of travel of the accessible route for ac
cess to the wheelchair spaces meets the requirements
in Section 1024.8.

1007.2 Continuity and COmpilllll1lellllts. Each required accessi
ble means of egress shall be continuous to a public way and
shall consist of one or more of the following components:

1. Accessible routes complying with Section 1104.

2. Stairways within exit enclosures complying with Sec-
tions 1007.3 and 1019.1.

3. Elevators complying with Section 1007.4.

4. Platform lifts complying with Section 1007.5. 0
5. Horizontal exits.

6. Smoke barriers.

Excep1tnmlls:

1. Where the exit discharge is not accessible, an exterior
area for assisted rescue must be provided in accor
dance with Section 1007.8.

2. Where the exit stairway is open to the exterior, the ac
cessible means ofegress shall include either an area of
refuge in accordance with Section 1007.6 or an exte
rior area for assisted rescue in accordance with Sec
tion 1007.8.

1007.2.1 BuHdliiJlllgS with f01lJlJr or mOIre s1tGlries. In buildings
where a required accessible floor is four or more stories
above or below a level ofexit discharge, at least one required
accessible means of egress shall be an elevator complying
with Section 1007.4.

.!ExceptioIrlls:

1. In buildings equipped throughout with an auto
matic sprinkler system installed in accordance
with Section 903.3.1.1 or 903.3.1.2, the elevator
shall not be required on floors provided with a hor
izontal exit and located at or above the level of exit
discharge.

2. In buildings equipped throughout with an auto
matic sprinkler system installed in accordance
with Section 903.3.1.1 or 903.3.1.2, the elevator
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shall not be required on floors provided with a
ramp conforming to the provisions of Section
1010.

1007.3 Encllosed exit stairways. An enclosed exit stairway, to
be considered part of an accessible means of egress, shall have
a clear width of 48 inches (1219 mm) minimum between hand
rails and shall either incorporate an area of refuge within an en
larged floor-level landing or shall be accessed from either an
area of refuge complying with Section 1007.6 or a horizontal
exit.

Exceptions:

1. Open exit stairways as permitted by Section 1019.1
are permitted to be considered part of an accessible
means of egress.

2. The area of refuge is not required at open stairways
that are permitted by Section 1019.1 in buildings or
facilities that are equipped throughout with an auto
matic sprinkler system installed in accordance with
Section 903.3.1.1.

3. The clear width of 48 inches (1219 mm) between
handrails and the area of refuge is not required at exit
stairways in buildings or facilities equipped through
out with an automatic sprinkler system installed in ac
cordance with Section 903.3.1.1 or 903.3.1.2.

4. The clear width of 48 inches (1219 mm) between
handrails is not required for enclosed exit stairways
accessed from a horizontal exit.

5. Areas of refuge are not required at exit stairways serv-
ing open parking garages.

1007.4 Elevators. An elevator to be considered part of an ac
cessible means of egress shall comply with the emergency op
eration and signaling device requirements of Section 2.27 of
ASME A17.1. Standby power shall be provided in accordance
with Sections 2702 and 3003. The elevator shall be accessed
from either an area of refuge complying with Section 1007.6 or
a horizontal exit.

Exceptions:

1. Elevators are not required to be accessed from an area
of refuge or horizontal exit in open parking garages.

2. Elevators are not required to be accessed from an area
of refuge or horizontal exit in buildings and facilities
equipped throughout with an automatic sprinkler sys
tem installed in accordance with Section 903:3.1.1 or
903.3.1.2.

1007.5 Platform lifts. Platform (wheelchair) lifts shall not
serve as part of an accessible means of egress, except where al
lowed as part of a required accessible route in Section 1109.7.

I
Platform lifts in accordance with Section 2702 shall be in
stalled in accordance with ASME AI8.1. Standby power shall
be provided for platform lifts permitted to serve as part of a
means of egress.

1007.6 Areas of refuge. Every required area of refuge shall be
accessible from the space it serves by an accessible means of
egress. The maximum travel distance from any accessible
space to an area of refuge shall not exceed the travel distance
permitted for the occupancy in accordance with Section
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1015.1. Every required area ofrefuge shall have direct access to ..
an enclosed stairway complying with Sections 1007.3 and •
1019.1 or an elevator complying with Section 1007.4. Where
an elevator lobby is used as an area of refuge, the shaft and
lobby shall comply with Section 1019.1.8 for smokeproof en
closures except where the elevators are in an area of refuge
formed by a horizontal exit or smoke barrier.

1007.6.1 Siize. Each area of refuge shall be sized to accom
modate one wheelchair space of30 inches by 48 inches (762
mm by1219 mm) for each 200 occupants or portion thereof,
based on the occupant load of the area of refuge and areas
served by the area of refuge. Such wheelchair spaces shall
not reduce the required means of egress width. Access to
any of the required wheelchair spaces in an area of refuge
shall not be obstructed by more than one adjoining wheel
chair space.

1007.6.2 Separation. Each area of refuge shall be separated
from the remainder of the story by a smoke barrier comply
ing with Section 709. Each area of refuge shall be designed
to minimize the intrusion of smoke.

Exception.s:

1. Areas of refuge located within a stairway enclo
sure.

2. Areas of refuge where the area of refuge and areas
served by the area of refuge are equipped through-
out with an automatic sprinkler system installed in _
accordance with Section 903.3.1.1 or 903.3.1.2. _

1007.6.31Wo-way communication. Areas of refuge shall
be provided with a two-way communication system be
tween the area of refuge and a central control point. If the
central control point is not constantly attended, the area of
refuge shall also have controlled access to a public tele
phone system. Location of the central control point shall be
approved by the fire department. The two-way communica
tion system shall include both audible and visible signals.

1007.6.4 Instructions. In areas of refuge that have a
two-way emergency communications system, instructions
on the use of the area under emergency conditions shall be
posted adjoining the communications system. The instruc
tions shall include all of the following:

1. Directions to find other means of egress.

2. Persons able to use the exit stairway do so as soon as
possible, unless they are assisting others.

3. Information on planned availability of assistance in
the use of stairs or supervised operation of elevators
and how to summon such assistance.

4. Directions for use of the emergency communications
system.

1007.6.5 Irllentification. Each door providing access to an
area of refuge from an adjacent floor area shall be identified
by a sign complying with ICC A117.1, stating: AREA OF
REFUGE, and including the International Symbol of Ac- _
cessibility. Where exit sign illumination is required by Sec- _
tion 1011.2, the area of refuge sign shall be illuminated.
Additionally, tactile signage complying with ICC A117.1
shall be located at each door to an area of refuge.

2003 iNTERNATIONAL BUILDING CODE®



Jl007.7 SnglID.21ge. At exits and elevators serving a required ac
cessible space but not providing an approved accessible means
of egress, signage shall be installed indicating the location of
accessible means of egress.

Jl([j)Qll7.8 JExtelI'fioJr 2lJre21 [Oil" 2lssJiste«Il JreSClllle. The exterior area for
assisted rescue must be open to the outside air and meet the re
quirements of Section 1007.6.1. Separation walls shall comply
with the requirements of Section 704 for exterior walls. Where
walls or openings are between the area for assisted rescue and
the interior of the building, the building exterior walls within 10
feet (3048 mm) horizontally of a nonrated wall or unprotected
opening shall be constructed as required for a minimum I-hour
fire-resistance rating with 3/4-hour opening protectives. This
construction shall extend vertically from the ground to a point
10 feet (3048 mm) above the floor level of the area for assisted
rescue or to the roof line, whichever is lower.

o ]t[}07.8.Jl OpelID.Hlle§s. The exterior area for assisted rescue
shall be at least 50 percent open, and the open area above the
guards shall be so distributed as to minimize the accumula
tion of smoke or toxic gases.

JlQl107.8.2 JExternoJr exJit st21nJrw21y. Exterior exit stairways
that are part of the means of egress for the exterior area for
assisted rescue shall provide a clear width of 48 inches
(1219 mm) between handrails.

JlOl1Jl7.8.3 JIdeHlltJific21tnolID.. Exterior areas for assisted rescue
shall have identification as required for area of refuge that
complies with Section 1007.6.5.

SEcr~o~ ~ (()((]!8

[j)OOIRS~ GATES AND rURNSr~lrES

Jl008.Jl Doors. Means of egress doors shall meet the require
ments of this section. Doors serving a means of egress system
shall meet the requirements of this section and Section 1017.2.

nDoors provided for egress purposes in numbers greater than re
Uquired by this code shall meet the requirements of this section.

Means of egress doors shall be readily distinguishable from
n the adjacent construction and finishes such that the doors are
Ueasily recognizable as doors. Mirrors or similar reflecting ma

terials shall not be used on means of egress doors. Means of
egress doors shall not be concealed by curtains, drapes, decora
tions or similar materials.

Jl008.JlJ. SJiJEe of «IlooJrs. The minimum width of each door
opening shall be sufficient for the occupant load thereof and
shall provide a clear width of not less than 32 inches (813
mm). Clear openings ofdoorways with swinging doors shall
be measured between the face of the door and the stop, with
the door open 90 degrees (1.57 rad). Where this section re
quires a minimum clear width of 32 inches (813 mm) and a
door opening includes two door leaves without a mullion,
one leaf shall provide a clear opening width of 32 inches
(813 rom). The maximum width of a swinging door leaf
shall be 48 inches (1219 mm) nominal. Means of egress
doors in an occupancy in Group 1-2 used for the movement
of beds shall provide a clear width not less than 41 112 inches
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(1054 mm). The height of doors shall not be less than 80
inches (2032 rom).

JExcejptnolID.s:

1. The minimum and maximum width shall not apply
to door openings that are not part of the required
means of egress in occupancies in Groups R-2 and
R-3 as applicable in Section 101.2.

2. Door openings to resident sleeping units in occu- 0
pancies in Group 1-3 shall have a clear width ofnot
less than 28 inches (711 rom).

3. Door openings to storage closets less than 10
square feet (0.93 m2) in area shall not be limited by
the minimum width.

4. Width of door leafs in revolving doors that comply
with Section 1008.1.3.1 shall not be limited.

5. Door openings within a dwelling unit or sleeping
unit shall not be less than 78 inches (1981 mm) in
height.

6. Exterior door openings in dwelling units and
sleeping units, other than the required exit door,
shall not be less than 76 inches (1930 rom) in
height.

7. Interior egress doors within a dwelling unit or
sleeping unit which is not required to be adaptable
or accessible.

8. Door openings required to be accessible within
Type B dwelling units shall have a minimum clear
width of 31 3/ 4 inches (806 mm).

JlQl108.:ll..Jl.Jl JPJrojednmlls nll'llto de21Jr wn«Iltl'rn. There shall not
be projections into the required clear width lower than 34
inches (864 mm) above the floor or ground. Projections
into the clear opening width between 34 inches (864
mm) and 80 inches (2032 mm) above the floor or ground
shall not exceed 4 inches (102 mm).

Jl008.Jl.2 DooJr swJilID.g. Egress doors shall be side-hinged
swinging.

JExcejptJiolID.s:

1. Private garages, office areas, factory and storage
areas with an occupant load of 10 or less.

2. Group 1-3 occupancies used as a place of deten
tion.

3. Doors within or serving a single dwelling unit in
Groups R-2 and R-3 as applicable in Section
101.2.

4. In other than Group H occupancies, revolving
doors complying with Section 1008.1.3.1.

5. In other than Group H occupancies, horizontal
sliding doors complying with Section 1008.1.3.3
are permitted in a means of egress.

6. Power-operated doors in accordance with Section
1008.1.3.2.
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Doors shall swing in the direction of egress travel where
serving an occupant load of50 or more persons or a Group H
occupancy.

The opening force for interior side-swinging doors with
out closers shall not exceed a 5-pound (22 N) force. For
other side-swinging, sliding and folding doors, the door
latch shall release when subjected to a 15-pound (67 N)
force. The door shall be set in motion when subjected to a
30-pound (133 N) force. The door shall swing to a full-open
position when subjected to a 15-pound (67 N) force. Forces
shall be applied to the latch side.

1008.1.3 Special doors. Special doors and security grilles
shall comply with the requirements of Sections 1008.1.3.1
through 1008.1.3.5.

1008.1.3.1 Revolving doors. Revolving doors shall
comply with the following:

1. Each revolving door shall be capable of collapsing
into a bookfold position with parallel egress paths
providing an aggregate width of 36 inches (914
mm).

2. A revolving door shall not be located within 10 feet
(3048 mm) of the foot of or top of stairs or escala
tors. A dispersal area shall be provided between
the stairs or escalators and the revolving doors.

3. The revolutions per minute (rpm) for a revolving
door shall not exceed those shown in Table
1008.1.3.1.

4. Each revolving door shall have a side-hinged
swinging door which complies with Section
1008.1 in the same wall and within 10 feet (3048
mm) of the revolving door.

TABLE 1008.1.3.1
REVOLVING DOOR SPEEDS

POWER-DRIVEN-TYIPE MANUAL-TYPE
INSIDE DIAMETER SPEED CONTROL SPEED CONTROL

(feet-inches) (rpm) (rpm)

6-6 11 12

7-0 10 11

7-6 9 11

8-0 9 10

8-6 8 9

9-0 8 9

9-6 7 8

10-0 7 8

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm.

1008.1.3.1.1 Egress component. A revolving door
used as a component of a means of egress shall com
ply with Section 1008.1.3.1 and the following three
conditions:

1. Revolving doors shall not be given credit for
more than 50 percent of the required egress ca
pacity.

2. Each revolving door shall be credited with no
more than a 50-person capacity.
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3. Each revolving door shall be capable of being _
collapsed when a force of not more than 130 •
pounds (578 N) is applied within 3 inches (76
mm) of the outer edge of a wing.

1008.1.3.1.2 Other than ~gress compon~nt. A re
volving door used as other than a component of a
means of egress shall comply with Section
1008.1.3.1. The collapsing force of a revolving door
not used as a component of a means ofegress shall not
be more than 180 pounds (801 N).

Exception.: A collapsing force in excess of 180
pounds (801 N) is permitted if the collapsing force
is reduced to not more than 130 pounds (578 N)
when at least one ofthe following conditions is sat
isfied:

1. There is a power failure or power is removed
to the device holding the door wings in posi
tion.

2. There is an actuation of the automatic sprin
kler system where such system is provided.

3. There is an actuation of a smoke detection
system which is installed in accordance with
Section 907 to provide coverage in areas
within the building which are within 75 feet
(22 860 mm) of the revolving doors.

4. There is an actuation of a manual control
switch, in an approved location and clearly 
defined, which reduces the holding force to •
below the 130-pound (578 N) force level.

1008.1.3.2 PoweJrQoperated doors. Where means of
egress doors are operated by power, such as doors with a
photoelectric-actuated mechanism to open the door upon
the approach of a person, or doors with power-assisted
manual operation, the design shall be such that in the
event of power failure, the door is capable of being
opened manually to permit means of egress travel or
closed where necessary to safeguard means of egress.
The forces required to open these doors manually shall
not exceed those specified in Section 1008.1.2, except
that the force to set the door in motion shall not exceed 50
pounds (220 N). The door shall be capable of swinging
from any position to the full width of the opening in
which such door is installed when a force is applied to the
door on the side from which egress is made.
Full-power-operated doors shall comply with BHMA
AI56.10. Power-assisted and low-energy doors shall
comply with BHMA AI56.19.

Exceptions:

1. Occupancies in Group 1-3.

2. Horizontal sliding doors complying with Sec
tion 1008.1.3.3.

3. For a biparting door in the emergency breakout
mode, a door leaf located within a multiple-leaf _
opening shall be exempt from the minimum •
32-inch (813 mm) single-leaf requirement of
Section 1008.1.1, provided a minimum 32-inch
(813 mm) clear opening is provided when the
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• two biparting leaves meeting in the center are
broken out.

ll008.Jl.2L3 IHI~J)jrJi~olI1ltaY sllJirllull'l1g {]iOI[J)!l"§. In other than
Group H occupancies, horizontal sliding doors permitted
to be a component of a means of egress in accordance
with Exception 5 to Section 1008.1.2 shall comply with
all of the following criteria:

1. The doors shall be power operated and shall be ca
pable of being operated manually in the event of
power failure.

2. The doors shall be openable by a simple method
from both sides without special knowledge or ef
fort.

3. The force required to operate the door shall not ex
ceed 30 pounds (133 N) to set the door in motion
and 15 pounds (67 N) to close the door or open it to
the minimum required width.

4. The door shall be openable with a force not to ex
ceed 15 pounds (67 N) when a force of250 pounds
(1100 N) is applied perpendicular to the door adja
cent to the operating device.

5. The door assembly shall comply with the applica
ble fire protection rating and, where rated, shall be
self-closing or automatic-closing by smoke detec
tion, shall be installed in accordance with NFPA 80
and shall comply with Section 715.

6. The door assembly shall have an integrated
standby power supply.

7. The door assembly power supply shall be electri
cally supervised.

8. The door shall open to the minimum required
width within 10 seconds after activation of the op
erating device.

Jl@08.Jl.3.4I AlClCeS§glColl1lftlT'ollllerll egress rllOOIT'§. The en
trance doors in a means ofegress in buildings with an oc
cupancy in Group A, B, E, M, R-l or R-2 and entrance
doors to tenant spaces in occupancies in Groups A, B, E,
M, R-l and R-2 are permitted to be equipped with an ap
proved entrance and egress access control system which
shall be installed in accordance with all of the following
criteria:

1. A sensor shall be provided on the egress side ar
ranged to detect an occupant approaching the
doors. The doors shall be arranged to unlock by a
signal from or loss of power to the sensor.

2. Loss of power to that part of the access control sys
tem which locks the doors shall automatically un
lock the doors.

3. The doors shall be arranged to unlock from a man
ual unlocking device located 40 inches to 48 inches
(1016 nun to 1219 nun) vertically above the floor
and within 5 feet (1524 mm) of the secured doors.
Ready access shall be provided to the manual un
locking device and the device shall be clearly iden
tified by a sign that reads "PUSH TO EXIT." When
operated, the manual unlocking device shall result

MEANS OIF rEGRESS

in direct interruption of power to the
lock-independent of the access control system
electronics-and the doors shall remain unlocked
for a minimum of 30 seconds.

4. Activation of the building fire alarm system, ifpro
vided, shall automatically unlock the doors, and
the doors shall remain unlocked until the fire alarm
system has been reset.

5. Activation of the building automatic sprinkler or
fire detection system, if provided, shall automati
cally unlock the doors. The doors shall remain un
locked until the fire alarm system has been reset.

6. Entrance doors in buildings with an occupancy in
Group A, B, E or M shall not be secured from the
egress side during periods that the building is open
to the general public.

1008.Jl.3.5 Security grmes. In Groups B, F, M and S,
horizontal sliding or vertical security grilles are permit
ted at the main exit and shall be openable from the inside
without the use of a key or special knowledge or effort
during periods that the space is occupied. The grilles
shall remain secured in the full-open position during the
period ofoccupancy by the general public. Where two or
more means of egress are required, not more than
one-half of the exits or exit access doorways shall be
equipped with horizontal sliding or vertical security
grilles.

1I.008.:B..4I FloolT' eHevation. There shall be a floor or landing
on each side of a door. Such floor or landing shall be at the
same elevation on each side of the door. Landings shall be
level except for exterior landings, which are permitted to
have a slope not to exceed 0.25 unit vertical in 12 units hori
zontal (2-percent slope).

E)',{ceJPltiOJl'D.§~

1. Doors serving individual dwelling units in Groups ~";'..:..'...'
R-2 and R-3 as applicable in Section 101.2 where .
the following apply:

1.1. A door is permitted to open at the top step
of an interior flight of stairs, provided the
door does not swing over the top step.

1.2. Screen doors and storm doors are permit
ted to swing over stairs or landings.

2. Exterior doors as provided for in Section 1003.5,
Exception 1, and Section 1017.2, which are not on
an accessible route.

3. In Group R-3 occupancies, the landing at an exte-I....'•.,'~,•.•..rior doorway shall not be more than 73/ 4 inches :~

(197 mm) below the top of the threshold, provided ,~

the door, other than an exterior storm or screen "
door, does not swing over the landing.

4. Variations in elevation due to differences in finish
materials, but not more than 0.5 inch (12.7 mm).

5. Exterior decks, patios or balconies that are part of
Type B dwelling units and have impervious sur
faces, and that are not more than 4 inches (102



MEANS OF EGRESS

I

I

mm) below the finished floor level of the adjacent
interior space of the dwelling unit.

1008.1.5 Landings at doors. Landings shall have a width
not less than the width of the stairway or the door, whichever
is the greater. Doors in the fully open position shall not re
duce a required dimension by more than 7 inches (178 mm).
When a landing serves an occupant load of 50 or more,
doors in any position shall not reduce the landing to less than
one-half its required width. Landings shall have a length
measured in the direction of travel of not less than 44 inches
(1118 mm).

Exception: Landing length in the direction of travel in
Group R-3 as applicable in Section 101.2 and Group U
and within individual units of Group R-2 as applicable in
Section 101.2, need not exceed 36 inches (914 mm).

1008.1.6 Thresholds. Thresholds at doorways shall not ex
ceed 0.75 inch (19.1 mm) in height for sliding doors serving
dwelling units or 0.5 inch (12.7 mm) for other doors. Raised
thresholds and floor level changes greater than 0.25 inch
(6.4 mm) at doorways shall be beveled with a slope not
greater than one unit vertical in two units horizontal (50-per
cent slope).

Exception: The threshold height shall be limited to 7 3/ 4

inches (197 mm) where the occupancy is Group R-2 or
R-3 as applicable in Section 101.2, the door is an exterior
door that is not a component of the required means of
egress and the doorway is not on an accessible route.

1008.1.7 Door arrangement. Space between two doors in
series shall be 48 inches (1219 mm) minimum plus the
width of a door swinging into the space. Doors in series shall
swing either in the same direction or away from the space
between doors.

Exceptions:

1. The minimum distance between horizontal sliding
power-operated doors in a series shall be 48 inches
(1219 mm).

2. Storm and screen doors serving individual dwell
ing units in Groups R-2 and R-3 as applicable in
Section 101.2 need not be spaced 48 inches (1219
mm) from the other door.

3. Doors within individual dwelling units in Groups
R-2 and R-3 as applicable in Section 101.2 other
than within Type A dwelling units.

1008.1.8 Door operations. Except as specifically permitted
by this section egress doors shall be readily openable from
the egress side without the use of a key or special knowledge
or effort.

1008.1.8.1 Hardware. Door handles, pulls, latches,
locks and other operating devices on doors required to be
accessible by Chapter 11 shall not require tight grasping,
tight pinching or twisting of the wrist to operate.

1008.1.8.2 Hardware height. Door handles, pulls,
latches, locks and other operating devices shall be in
stalled 34 inches (864 mm) minimum and 48 inches
(1219 mm) maximum above the finished floor. Locks
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used only for security purposes and not used for normal
operation are permitted at any height.

1008.108.3 Locks and latches. Locks and latches shall
be permitted to prevent operation of doors where any of
the following exists:

1. Places of detention or restraint.

2. In buildings in occupancy Group A having an oc
cupant load of 300 or less, Groups B, F, M and S,
and in churches, the main exterior door or doors are
permitted to be equipped with key-operated lock
ing devices from the egress side provided:

2.1. The locking device is readily distinguishable
as locked,

2.2. A readily visible durable sign is posted on the
egress side on or adjacent to the door stating:
THIS DOOR TO REMAIN UNLOCKED
WHEN BUILDING IS OCCUPIED. The sign
shall be in letters 1 inch (25 mm) high on a
contrasting background,

2.3. The use of the key-operated locking device is
revokable by the building official for due
cause.

3. Where egress doors are used in pairs, approved au
tomatic flush bolts shall be permitted to be used,
provided that the door leaf having the automatic
flush bolts has no doorknob or surface-mounted
hardware.

4. Doors from individual dwelling or sleeping units
of Group R occupancies having an occupant load
of 10 or less are permitted to be equipped with a
night latch, dead bolt or security chain, provided
such devices are openable from the inside without
the use of a key or tool.

10080108.4 Bolt lockso Manually operated flush bolts or
surface bolts are not permitted.

Exceptions:

1. On doors not required for egress in individual I
dwelling units or sleeping units.

2. Where a pair of doors serves a storage or equip
ment room, manually operated edge- or sur
face-mounted bolts are permitted on the
inactive leaf.

1008.1.8.5 Unlatching. The unlatching of any leaf shall
not require more than one operation.

Exception: More than one operation is permitted for
unlatching doors in the following locations:

1. Places of detention or restraint.

2. Where manually operated bolt locks are permit
ted by Section 1008.1.8.4.

3. Doors with automatic flush bolts as permitted
by Section 1008.1.8.3, Exception 3.

4. Doors from individual dwelling units and
guestrooms of Group R occupancies as permit
ted by Section 1008.1.8.3, Exception 4.
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• 1008.1.8.6 Dehllyerll egIress lliD>c!ks. Approved, listed, de
layed egress locks shall be permitted to be installed on
doors serving any occupancy except Group A, E and H
occupancies in buildings that are equipped throughout
with an automatic sprinkler system in accordance with
Section 903.3.1.1 or an approved automatic smoke or
heat detection system installed in accordance with Sec
tion 907, provided that the doors unlock in accordance
with Items 1 through 6 below. A building occupant shall
not be required to pass through more than one door
equipped with a delayed egress lock before entering an
exit.

1. The doors unlock upon actuation of the automatic
sprinkler system or automatic fire detection sys
tem.

2. The doors unlock upon loss of power controlling
the lock or lock mechanism.

3. The door locks shall have the capability of being
unlocked by a signal from the fire command center.

4. The initiation of an irreversible process which will
release the latch in not more than 15 seconds when
a force of not more than 15 pounds (67 N) is ap
plied for 1 second to the release device. Initiation
of the irreversible process shall activate an audible
signal in the vicinity of the door. Once the door
lock has been released by the application of force
to the releasing device, relocking shall be by man
ual means only.

JExce][llltumn~ Where approved, a delay of not
more than 30 seconds is permitted.

5. A sign shall be provided on the door located above
and within 12 inches (305 mm) of the release de
vice reading: PUSH UNTIL ALARM SOUNDS.
DOOR CAN BE OPENED IN 15 [30] SECONDS.

6. Emergency lighting shall be provided at the door.

1008.1.8.7 S1tauIrway rl!OiD>Irs. Interior stairway means of
egress doors shall be openable from both sides without
the use of a key or special knowledge or effort.

ExcelPltumlls~

1. Stairway discharge doors shall be openable
from the egress side and shall only be locked
from the opposite side.

2. This section shall not apply to doors arranged in
accordance with Section 403.12.

3. In stairways serving not more than four stories,
doors are permitted to be locked from the side
opposite the egress side, provided they are
openable from the egress side.

1008.1.9 JPaJInDc ~mrll mIre exult lhaJrdw~llJre. Where panic and
fire exit hardware is installed, it shall comply with the fol
lowing:

1. The actuating portion of the releasing device shall ex
tend at least one-half of the door leaf width.

2. A maximum unlatching force of 15 pounds (67 N).
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Each door in a means of egress from an occupancy of
Group A or E having an occupant load of 100 or more and
any occupancy of Group H-l, H-2, H-3 or H-5 shall not be
provided with a latch or lock unless it is panic hardware or
fire exit hardware.

If balanced doors are used and panic hardware is re
quired, the panic hardware shall be the push-pad type and
the pad shall not extend more than one-half the width of the
door measured from the latch side.

1008.2 Ga1tes. Gates serving the means of egress system shall
comply with the requirements of this section. Gates used as a
component in a means of egress shall conform to the applicable
requirements for doors.

Excep1tuoll1.: Horizontal sliding or swinging gates exceeding
the 4-foot (1219 mm) maximum leaf width limitation are
permitted in fences and walls surrounding a stadium.

1008.2.1 Stadiums. Panic hardware is not required on gates
surrounding stadiums where such gates are under constant
immediate supervision while the public is present, and fur
ther provided that safe dispersal areas based on 3 square feet
(0.28 m2) per occupant are located between the fence and
enclosed space. Such required safe dispersal areas shall not
be located less than 50 feet (15240 mm) from the enclosed
space. See Section 1017 for means of egress from safe dis-
persal areas. ¢;=J

1008.3 ThmstHes. Turnstiles or similar devices that restrict
travel to one direction shall not be placed so as to obstruct any
required means of egress.

JExcep1tuOIill: Each turnstile or similar device shall be credited
with no more than a 50-person capacity where all of the fol
lowing provisions are met:

1. Each device shall tum free in the direction of egress
travel when primary power is lost, and upon the man
ual release by an employee in the area.

2. Such devices are not given credit for more than 50
percent of the required egress capacity.

3. Each device is not more than 39 inches (991 mm)
high.

4. Each device has at least 16.5 inches (419 mm) clear
width at and below a height of 39 inches (991 mm)
and at least 22 inches (559 mm) clear width at heights
above 39 inches (991 mm).

Where located as part of an accessible route, turnstiles
shall have at least 36 inches (914 mm) clear at and below
a height of 34 inches (864 mm), at least 32 inches (813
mm) clear width between 34 inches (864 mm) and 80
inches (2032 mm) and shall consist of a mechanism other
than a revolving device.

1008.3.1 High l1uJrIl1lstftie. Turnstiles more than 39 inches
(991 mm) high shall meet the requirements for revolving
doors.

1008.3.2 Additi~maHdooJr. Where serving an occupant load
greater than 300, each turnstile that is not portable shall have
a side-hinged swinging door which conforms to Section
1008.1 within 50 feet (15 240 mm).
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SECTION 1009
STAIRWAYS AND HANDRAilS

Jl.009.1 Stairway width. The width of stairways shall be deter
mined as specified in Section 1005.1, but such width shall not
be less than 44 inches (1118 mm). See Section 1007.3 for ac
cessible means of egress stairways.

Exceptions:

1. Stairways serving an occupant load of 50 or less shall
have a width of not less than 36 inches (914 mm).

2. Spiral stairways as provided for in Section 1009.9.

3. Aisle stairs complying with Section 1024.

4. Where a stairway lift is installed on stairways serving
occupancies in Group R-3, or within dwelling units in
occupancies in Group R-2, both as applicable in Sec
tion 101.2, a clear passage width not less than 20
inches (508 mm) shall be provided. If the seat and
platform can be folded when not in use, the distance
shall be measured from the folded position.

1009.2 Headroom. Stairways shall have a minimum head
room clearance of 80 inches (2032 mm) measured vertically
from a line connecting the edge of the nosings. Such headroom
shall be continuous above the stairway to the point where the
line intersects the landing below, one tread depth beyond the
bottom riser. The minimum clearance shall be maintained the
full width of the stairway and landing.

Exception: Spiral stairways complying with Section
1009.9 are permitted a 78-inch (1981 mm) headroom clear
ance.

1009.3 Stair treads and risers. Stair riser heights shall be 7
inches (178 mm) maximum and 4 inches (102 mm) minimum.
Stair tread depths shall be 11 inches (279 mm) minimum. The
riser height shall be measured vertically between the leading
edges of adjacent treads. The greatest riser height within any
flight of stairs shall not exceed the smallest by more than 0.375
inch (9.5 mm). The tread depth shall be measured horizontally
between the vertical planes of the foremost projection of adja
cent treads and at right angle to the tread's leading edge. The
greatest tread depth within any flight of stairs shall not exceed
the smallest by more than 0.375 inch (9.5 mm). Winder treads
shall have a minimum tread depth of 11 inches (279 mm) mea
sured at a right angle to the tread's leading edge at a point 12
inches (305 mm) from the side where the treads are narrower
and a minimum tread depth of 10 inches (254 mm). The great
est winder tread depth at the l2-inch (305 mm) walk line within
any flight of stairs shall not exceed the smallest by more than
0.375 inch (9.5 mm).

Exceptions:

1. Circular stairways in accordance with Section
1009.7.

2. Winders in accordance with Section 1009.8.

3. Spiral stairways in accordance with Section 1009.9.

4. Aisle stairs in assembly seating areas where the stair
pitch or slope is set, for sightline reasons, by the slope
of the adjacent seating area in accordance with Sec
tion 1024.11.2.
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5. In occupancies in Group R-3, as applicable in Section _
101.2, within dwelling units in occupancies in Group •
R-2, as applicable in Section 101.2, and in occupan-
cies in Group U, which are accessory to an occupancy
in Group R-3, as applicable in Section 101.2, the max-
imum riser height shall be 7.75 inches (197 mm) and
the minimum tread depth shall be 10 inches (254
mm), the minimum winder tread depth at the walk line
shall be 10 inches (254 mm), and the minimum
winder tread depth shall be 6 inches (152 mm). A nos-
ing not less than 0.75 inch (19.1 mm) but not more
than 1.25 inches (32 mm) shall be provided on stair-
ways with solid risers where the tread depth is less
than 11 inches (279 mm).

6. See the International Existing Building Code for the
replacement of existing stairways.

1009.3.1 DimensionaU uniformity. Stair treads and risers
shall be of uniform size and shape. The tolerance between
the largest and smallest riser or between the largest and
smallest tread shall not exceed 0.375 inch (9.5 mm) in any
flight of stairs.

Exceptions:

1. Nonuniform riser dimensions of aisle stairs com
plying with Section 1024.11.2.

2. Consistently shaped winders, complying with Sec
tion 1009.8, differing from rectangular treads in
the same stairway flight. e

Where the bottom or top riser adjoins a sloping public
way, walkway or driveway having an established grade and
serving as a landing, the bottom or top riser is permitted to
be reduced along the slope to less than 4 inches (102 mm) in
height with the variation in height of the bottom or top riser
not to exceed one unit vertical in 12 units horizontal (8-per
cent slope) of stairway width. The nosings or leading edges
of treads at such nonuniform height risers shall have a dis
tinctive marking stripe, different from any other nosing
marking provided on the stair flight. The distinctive mark
ing stripe shall be visible in descent of the stair and shall
have a slip-resistant surface. Marking stripes shall have a
width of at least 1 inch (25 mm) but not more than 2 inches
(51 mm).

1009.3.2 Profile. The radius of curvature at the leading edge
of the tread shall be not greater than 0.5 inch (12.7 mm).
Beveling of nosings shall not exceed 0.5 inch (12.7 mm).
Risers shall be solid and vertical or sloped from the under
side of the leading edge of the tread above at an angle not
more than 30 degrees (0.52 rad) from the vertical. The lead
ing edge (nosings) of treads shall project not more than 1.25
inches (32 mm) beyond the tread below and all projections
of the leading edges shall be of uniform size, including the
leading edge of the floor at the top of a flight.

lExcepthms:

1. Solid risers are not required for stairways that are _
not required to comply with Section 1007.3, pro- •
vided that the opening between treads does not per-
mit the passage of a sphere with a diameter of 4
inches (102 mm).
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2. Solid risers are not required for occupancies in
Group 1-3.

10«ll9.4 StanIrway llall1l([]lnll1lgs. There shall be a floor or landing at
the top and bottom ofeach stairway. The width oflandings shall
not be less than the width ofstairways they serve. Every landing
shall have a minimum dimension measured in the direction of
travel equal to the width of the stairway. Such dimension need
not exceed 48 inches (1219 mm) where the stairway has a
straight run.

lExcepti([bll1l.s:

1. Aisle stairs complying with Section 1024.

2. Doors opening onto a landing shall not reduce the
landing to less than one-half the required width. When
fully open, the door shall not project more than 7
inches (178 mm) into a landing.

1009.5 StanIrway COJ!1lstIrllildnoll1l. All stairways shall be built of
materials consistent with the types permitted for the type of
construction of the building, except that wood handrails shall
be permitted for all types of construction.

1009.5.1 Stanrrway waRlkbllg slUIdace. The walking surface
of treads and landings of a stairway shall not be sloped
steeper than one unit vertical in 48 units horizontal (2-per
cent slope) in any direction. Stairway treads and landings
shall have a solid surface. Finish floor surfaces shall be se
curely attached.

JExceptn()Jj'n: In Group F, Hand S occupancies, other than
areas ofparking structures accessible to the public, open
ings in treads and landings shall not be prohibited pro
vided a sphere with a diameter of 11/ 8 inches (29 mm)
cannot pass through the opening.

1009.5.2 Outdo([bIr cmullntnoJl]s. Outdoor stairways and out
door approaches to stairways shall be designed so that water
will not accumulate on walking surfaces. In other than occu
pancies in Group R-3, and occupancies in Group U that are
accessory to an occupancy in Group R-3, treads, platforms
and landings that are part of exterior stairways in climates
subject to snow or ice shall be protected to prevent the accu
mulation of same.

1009.6 VeIrtkaR IrHse. A flight of stairs shall not have a vertical
rise greater than 12 feet (3658 mm) between floor levels or
landings.

lExceptn([bJ!1l: Aisle stairs complying with Section 1024.

1009.7 CiIrcllJlllaIr stanIrways. Circular stairways shall have a
minimum tread depth and a maximum riser height in accor
dance with Section 1009.3 and the smaller radius shall not be
less than twice the width of the stairway. The minimum tread
depth measured 12 inches (305 mm) from the narrower end of
the tread shall not be less than 11 inches (279 mm). The mini
mum tread depth at the narrow end shall not be less than 10
inches (254 mm).

Exceptimn: For occupancies in Group R-3, and within indi
vidual dwelling units in occupancies in Group R-2, both as
applicable in Section 101.2.

1009.8 Will1ldleIrs. Winders are not permitted in means of egress
stairways except within a dwelling unit.
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1009.9 SJPlfirraA stairways. Spiral stairways are permitted to be
used as a component in the means of egress only within dwell
ing units or from a space not more than 250 square feet (23 m2)

in area and serving not more than five occupants, or from gal
leries, catwalks and gridirons in accordance with Section
1014.6.

A spiral stairway shall have a 7.5-inch (191 mm) minimum
clear tread depth at a point 12 inches (305 mm) from the narrow
edge. The risers shall be sufficient to provide a headroom of 78
inches (198 I mm) minimum, but riser height shall not be more
than 9.5 inches (241 mm). The minimum stairway width shall
be 26 inches (660 rom).

1009.31.0 ADterllllatiIDlg tread devices. Alternating tread devices
are limited to an element of a means of egress in buildings of
Groups F, Hand S from a mezzanine not more than 250 square
feet (23 m2) in area and which serves not more than five occu
pants; in buildings of Group 1-3 from a guard tower, observa
tion station or control room not more than 250 square feet (23
m2) in area and for access to unoccupied roofs.

1009.1q]).1 HandIran!ls of alliernatiHllg tIrearll dlevHces. Hand
rails shall be provided on both sides of alternating tread de
vices and shall conform to Section 1009.11.

1009.1q]).2 'illreadls of aHternatnng treadl dlevnces. Alter
nating tread devices shall have a minimum projected tread
of 5 inches (127 mm), a minimum tread depth of 8.5 inches
(216 mm), a minimum tread width of7 inches (178 rom) and
a maximum riser height of 9.5 inches (241 mm). The initial
tread of the device shall begin at the same elevation as the
platform, landing or floor surface.

Exceptimll: Alternating tread devices used as an element
of a means of egress in buildings from a mezzanine area
not more than 250 square feet (23 m2) in area which
serves not more than five occupants shall have a mini
mum projected tread of8.5 inches (216 rom) with a mini
mum tread depth of 10.5 inches (267 mm). The rise to the
next alternating tread surface should not be more than 8
inches (203 mm).

1009.llJ. lH[all1ldIraiis. Stairways shall have handrails on each
side. Handrails shall be adequate in strength and attachment in
accordance with Section 1607.7. Handrails for ramps, where
required by Section 1010.8, shall comply with this section.

Excejptnoll1ls:

I. Aisle stairs complying with Section 1024 provided
with a center handrail need not have additional hand
rails.

2. Stairways within dwelling units, spiral stairways and
aisle stairs serving seating only on one side are per
mitted to have a handrail on one side only.

3. Decks, patios and walkways that have a single change
in elevation where the landing depth on each side of
the change ofelevation is greater than what is required
for a landing do not require handrails.

4. In Group R-3 occupancies, a change in elevation con
sisting of a single riser at an entrance or egress door
does not require handrails.

205



MEANS OF EGRESS

I

I

I

5. Changes in room elevations of only one riser within
dwelling units and sleeping units in Group R-2 and
R-3 occupancies do not require handrails.

1009.11.1 Height. Handrail height, measured above stair
tread nosings, or finish surface of ramp slope, shall be uni
form, not less than 34 inches (864 mm) and not more than 38
inches (965 mm).

1009.11.2 Intermediate handrails. Intermediate handrails
are required so that all portions of the stairway width re
quired for egress capacity are within 30 inches (762 mm) of
a handrail. On monumental stairs, handrails shall be located
along the most direct path of egress travel.

1009.11.3 Handrail graspability. Handrails with a circular
cross section shall have an outside diameter of at least 1.25
inches (32 mm) and not greater than 2 inches (51 mm) or
shall provide equivalent graspability. If the handrail is not
circular, it shall have a perimeter dimension of at least 4
inches (102 mm) and not greater than 6.25 inches (160 mm)
with a maximum cross-section dimension of2.25 inches (57
mm). Edges shall have a minimum radius of 0.01 inch (0.25
mm).

1009.11.4 Continuity. Handrail-gripping surfaces shall be
continuous, without interruption by newel posts or other ob
structions.

Exceptions:

1. Handrails within dwelling units are permitted to be
interrupted by a newel post at a stair landing.

2. Within a dwelling unit, the use of a volute, turnout
or starting easing is allowed on the lowest tread.

3. Handrail brackets or balusters attached to the bot
tom surface of the handrail that do not project hori
zontally beyond the sides of the handrail within 1.5
inches (38 mm) of the bottom of the handrail shall
not be considered to be obstructions and provided
further that for each 0.5 inch (13 nun) of additional
handrail perimeter dimension above 4 inches (102
mm), the vertical clearance dimension of 1.5
inches (38 mm) shall be permitted to be reduced by
0.125 inch (3 nun).

1009.11.5 Handrail extensions. Handrails shall return to a
wall, guard or the walking surface or shall be continuous to
the handrail of an adjacent stair flight. Where handrails are
not continuous between flights, the handrails shall extend
horizontally at least 12 inches (305 nun) beyond the top riser
and continue to slope for the depth of one tread beyond the
bottom riser.

Exceptions:

1. Handrails within a dwelling unit that is not re
quired to be accessible need extend only from the
top riser to the bottom riser.

2. Aisle handrails in Group A occupancies in accor-
dance with Section 1024.13.

1009.11.6 Clearance. Clear space between a handrail and a
wall or other surface shall be a minimum of 1.5 inches (38
nun). A handrail and a wall or other surface adjacent to the
handrail shall be free of any sharp or abrasive elements.
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1009.1Jl.7 Stairway projections. Projections into the re- _
quired width at each handrail shall not exceed 4.5 inches •
(114 mm) at or below the handrail height. Projections into
the required width shall not be limited above the minimum
headroom height required in Section 1009.2.

1009.12 Stairway to roof. In buildings four or more stories in
height above grade, one stairway shall extend to the roof sur
face, unless the roof has a slope steeper than four units vertical
in 12 units horizontal (33-percent slope). In buildings without
an occupied roof, access to the roof from the top story shall be
permitted to be by an alternating tread device.

1009.12.1 JRoof access. Where a stairway is provided to a
roof, access to the roof shall be provided through a pent
house complying with Section 1509.2.

Exception: In buildings without an occupied roof, ac
cess to the roof shall be permitted to be a roof hatch or
trap door not less than 16 square feet (1.5 m2) in area and
having a minimum dimension of 2 feet (610 mm).

SlECTION 1010
RAMPS

1010.1 Scope. The provisions of this section shall apply to
ramps used as a component of a means of egress.

Exceptions:

1. Other than ramps that are part of the accessible routes
providing access in accordance with Sections
1108.2.2 through 1108.2.4.1, ramped aisles within as
sembly rooms or spaces shall conform with the provi
sions in Section 1024.11.

2. Curb ramps shall comply with ICC A117.1.

3. Vehicle ramps in parking garages for pedestrian exit
access shall not be required to comply with Sections
1010.3 through 1010.9 when they are not an accessi
ble route serving accessible parking spaces, other re
quired accessible elements or part of an accessible
means of egress.

1l.010.2 Slope. Ramps used as part of a means of egress shall
have a running slope not steeper than one unit vertical in 12
units horizontal (8-percent slope). The slope of other ramps
shall not be steeper than one unit vertical in eight units horizon
tal (12.5-percent slope).

Exceptnon: Aisle ramp slope in occupancies of Group A
shall comply with Section 1024.11.

1010.3 Cross slope. The slope measured perpendicular to the
direction of travel of a ramp shall not be steeper than one unit
vertical in 48 units horizontal (2-percent slope).

1010.41 Vertical rise. The rise for any ramp run shall be 30 I
inches (762 nun) maximum.

1010.5 Minimum dimensions. The minimum dimensions of
means of egress ramps shall comply with Sections 1010.5.1 _
through 1010.5.3. •

1010.5.1 Width. The minimum width of a means of egress
ramp shall not be less than that required for corridors by
Section 1016.2. The clear width of a ramp and the clear
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width between handrails, if provided, shall be 36 inches
(914 mm) minimum.

1@1@.502, IHIeadlll"oom. The minimum headroom in all parts
of the means of egress ramp shall not be less than 80 inches
(2032 mm).

1010.5.3 RestJrfidnmns. Means of egress ramps shall not re
duce in width in the direction of egress travel. Projections
into the required ramp and landing width are prohibited.
Doors opening onto a landing shall not reduce the clear
width to less than 42 inches (1067 mm).

1010.6 JLamlldlnngs. Ramps shall have landings at the bottom and
top of each ramp, points oftuming, entrance, exits and at doors.
Landings shall comply with Sections 1010.6.1 through
1010.6.5.

1010.6.1 SHope. Landings shall have a slope not steeper than
one unit vertical in 48 units horizontal (2-percent slope) in
any direction. Changes in level are not permitted.

1010.6.2 Wndltlln. The landing shall be at least as wide as the
widest ramp run adjoining the landing.

1010.6.3 JLell1lgtlln. The landing length shall be 60 inches
(1525 mm) minimum.

JExceJPl1noll1l~ Landings in nonaccessible Group R-2 and
R-3 individual dwelling units, as applicable in Section
101.2, are permitted to be 36 inches (914 mm) minimum.

1010.6.41 Cllnarrnge nll1l dnll"ednoll1l. Where changes in direction
of travel occur at landings provided between ramp runs, the
landing shall be 60 inches by 60 inches (1524 mm by 1524
mm) minimum.

JExceptnoll1l~ Landings in nonaccessible Group R-2 and
R-3 individual dwelling units, as applicable in Section
101.2, are permitted to be 36 inches by 36 inches (914
mm by 914 mm) minimum.

1010.6.5 JI))ooll"ways. Where doorways are located adjacent
to a ramp landing, maneuvering clearances required by ICC
AII7.1 are permitted to overlap the required landing area.

:n.011.O.1 Ramp COIIllstll"1llldnmn. All ramps shall be built ofmateri
als consistent with the types permitted for the type of construc
tion of the building; except that wood handrails shall be
permitted for all types of construction. Ramps used as an exit
shall conform to the applicable requirements of Sections
1019.1 and 1019.1.1 through 1019.1.3 for vertical exit enclo
sures.

:n.Ol0.1.Jl. Ramjpl sund21ce. The surface of ramps shall be of
slip-resistant materials that are securely attached.

1010.1.2 Ountdom· cOR1ldlJi.tnmns. Outdoor ramps and outdoor
approaches to ramps shall be designed so that water will not
accumulate on walking surfaces. In other than occupancies
in Group R-3, and occupancies in Group U that are acces
sory to an occupancy in Group R-3, surfaces and landings
which are part of exterior ramps in climates subject to snow
or ice shall be designed to minimize the accumulation of
same.

MIEANS OF EGRESS

Jl.(])10.8 IHI21JI1ldll"anHs. Ramps with a rise greater than 6 inches
(152 mm) shall have handrails on both sides complying with
Section 1009.11.

1010.9 IEdge lluo1ec1noJI1l. Edge protection complying with Sec
tion 1010.9.1 or 1010.9.2 shall be provided on each side of
ramp runs and at each side of ramp landings.

lExceptnoJI1ls:

1. Edge protection is not required on ramps not required
to have handrails, provided they have flared sides that
comply with the ICC A117.! curb ramp provisions.

2. Edge protection is not required on the sides of ramp
landings serving an adjoining ramp run or stairway.

3. Edge protection is not required on the sides of ramp
landings having a vertical dropoff of not more than
0.5 inch (13 mm) within 10 inches (254 mm) horizon
tally of the required landing area.

10JW.<!]).Jl. R21nHbngs. A rail shall be mounted below the hand
rail 17 inches to 19 inches (432 mm to 483 mm) above the
ramp or landing surface.

Jl.OJW.<!]).2 Cll1lll"lil Oll" lb~lll"JrneJr. A curb or barrier shall be pro
vided that prevents the passage of a 4-inch-diameter (102
mm) sphere, where any portion of the sphere is within 4
inches (102 mm) of the floor or ground surface.

Jl.tID10.JW GunaJri!lls. Guards shall be provided where required by
Section 1012 and shall be constructed in accordance with Sec
tion 1012.

SIEC1~ON 1(!J)11
EX~T SHGNS

Jl.QJl11.Jl. WllneJre JreqtUlnll"edl. Exits and exit access doors shall be
marked by an approved exit sign readily visible from any direc
tion of egress travel. Access to exits shall be marked by readily
visible exit signs in cases where the exit or the path of egress
travel is not immediately visible to the occupants. Exit sign
placement shall be such that no point in an exit access corridor
is more than 100 feet (30 480 mm) or the listed viewing dis
tance for the sign, whichever is less, from the nearest visible
exit sign.

JExcelP'1nOlllilS~

1. Exit signs are not required in rooms or areas which re
quire only one exit or exit access.

2. Main exterior exit doors or gates which obviously and
clearly are identifiable as exits need not have exit
signs where approved by the building official.

3. Exit signs are not required in occupancies in Group U
and individual sleeping units or dwelling units in
Group R-1, R-2 or R-3.

4. Exit signs are not required in sleeping areas in occu
pancies in Group 1-3.

5. In occupancies in Groups A-4 and A-5, exit signs are
not required on the seating side of vomitories or open
ings into seating areas where exit signs are provided in
the concourse that are readily apparent from the vomi
tories. Egress lighting is provided to identify each
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along glazed sides of stairways, ramps and landings that are lo
cated more than 30 inches (762 mm) above the floor or grade
below where the glazing provided does not meet the strength
and attachment requirements in Section 1607.7.

Exceptnon: Guards are not required for the following loca
tions:

Exceptions:

1. For occupancies in Group R-3, and within individual
dwelling units in occupancies in Group R-2, both as
applicable in Section 101.2, guards whose top rail
also serves as a handrail shall have a height not less
than 34 inches (864 mm) and not more than 38 inches
(965 mm) measured vertically from the leading edge
of the stair tread nosing.

2. The height in assembly seating areas shall be in accor- I
dance with Section 1024.14. I

1012.3 Opening limitations. Open guards shall have balusters
or ornamental patterns such that a 4-inch-diameter (102 mm)
sphere cannot pass through any opening up to a height of 34
inches (864 mm). From a height of 34 inches (864 mm) to 42
inches (1067 mm) above the adjacent walking surfaces, a
sphere 8 inches (203 mm) in diameter shall not pass.

Exceptions:

1. The triangular openings formed by the riser, tread and
bottom rail at the open side of a stairway shall be of a
maximum size such that a sphere of 6 inches (152
mm) in diameter cannot pass through the opening.

2. At elevated walking surfaces for access to and use of
electrical, mechanical or plumbing systems or equip
ment, guards shall have balusters or be of solid materi
als such that a sphere with a diameter of 21 inches
(533 mm) cannot pass through any opening.

3. In areas which are not open to the public within occu
pancies in Group 1-3, F, H or S, balusters, horizontal
intermediate rails or other construction shall not per-

1. On the loading side of loading docks or piers.

2. On the audience side of stages and raised platforms,
including steps leading up to the stage and raised plat
forms.

3. On raised stage and platform floor areas such as run
ways, ramps and side stages used for entertainment or
presentations.

4. At vertical openings in the performance area of stages
and platforms.

5. At elevated walking surfaces appurtenant to stages
and platforms for access to and utilization of special
lighting or equipment.

6. Along vehicle service pits not accessible to the public.

7. In assembly seating where guards in accordance with
Section 1024.14 are permitted and provided.

1012.2 Height. Guards shall form a protective barrier not less
than 42 inches (1067 mm) high, measured vertically above the
leading edge of the tread, adjacent walking surface or adjacent
seatboard.

SECTION 1012
GUARDS

1012.1 Where required. Guards shall be located along
open-sided walking surfaces, mezzanines, industrial equip
ment platforms, stairways, ramps and landings which are lo
cated more than 30 inches (762 mm) above the floor or grade
below. Guards shall be adequate in strength and attachment in
accordance with Section 1607.7. Guards shall also be located

vomitory or opening within the seating area in an
emergency.

1011.2 Illumination. Exit signs shall be internally or exter
nally illuminated.

Exception: Tactile signs required by Section 1011.3 need
not be provided with illumination.

1011.3 Tactile exit signs. A tactile sign stating EXIT and com
plying with ICC A1l7.1 shall be provided adjacent to each
door to an egress stairway, an exit passageway and the exit dis
charge.

1011.4 Internally illuminated exit signs. Internally illumi
nated exit signs shall be listed and labeled and shall be installed
in accordance with the manufacturer's instructions and Section
2702. Exit signs shall be illuminated at all times.

1011.5 Externally ilHuminated exit signs. Externally illumi
nated exit signs shall comply with Sections 1011.5.1 through
1011.5.3.

1011.5.1 Graphics. Every exit sign and directional exit sign
shall have plainly legible letters not less than 6 inches (152
mm) high with the principal strokes of the letters not less
than 0.75 inch (19.1 mm) wide. The word "EXIT" shall have
letters having a width not less than 2 inches (51 mm) wide
except the letter "I," and the minimum spacing between let
ters shall not be less than 0.375 inch (9.5 mm). Signs larger
than the minimum established in this section shall have let
ter widths, strokes and spacing in proportion to their height.

The word ""'XIT" shall be in high contrast with the back
ground and shall be clearly discernible when the exit sign il
lumination means is or is not energized. If an arrow is
provided as part of the exit sign, the construction shall be
such that the arrow direction cannot be readily changed.

1011.5.2 Exit sign illumination. The face of an exit sign il
luminated from an external source shall have an intensity of
not less than 5 foot-candles (54 lux).

1011.5.3 Power source. Exit signs shall be illuminated at
all times. To ensure continued illumination for a duration of
not less than 90 minutes in case of primary power loss, the
sign illumination means shall be connected to an emergency
power system provided from storage batteries, unit equip
ment or an on-site generator. The installation of the emer
gency power system shall be in accordance with Section
2702.

Exception: Approved exit sign illumination means that
provide continuous illumination independent of external
power sources for a duration of not less than 90 minutes,
in case of primary power loss, are not required to be con
nected to an emergency electrical system.

I
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mit a sphere with a diameter of21 inches (533 mm) to
pass through any opening.

4. In assembly seating areas, guards at the end of aisles
where they terminate at a fascia of boxes, balconies
and galleries shall have balusters or ornamental pat
terns such that a 4-inch-diameter (102 mm) sphere
cannot pass through any opening up to a height of 26
inches (660 mm). From a height of 26 inches (660
mm) to 42 inches (1067 mm) above the adjacent walk
ing surfaces, a sphere 8 inches (203 mm) in diameter
shall not pass.

1012.4 Screell1l )plGrclllles. Porches and decks which are enclosed
with insect screening shall be provided with guards where the
walking surface is located more than 30 inches (762 mm) above
the floor or grade below.

1012.5 Medtn~llIl1lkall elIJj1lHnpmell1la. Guards shall be provided
where appliances, equipment, fans or other components that re
quire service are located within 10 feet (3048 mm) of a roof
edge or open side of a walking surface and such edge or open
side is located more than 30 inches (762 mm) above the floor,
roof or grade below. The guard shall be constructed so as to pre
vent the passage of a 21-inch-diameter (533 mm) sphere.

~
~IEClI~Ou\] 11 ((»113

..••. ~}{~1f ACCESS

~i 101t3.1 Gell1lerall. The exit access arrangement shall comply
..•• with Sections 1013 through 1016 and the applicable provisions
~ of Sections 1003 through 1012.

G
J1013.2 Egress 11illJrmngRn llrrnterWeI!llHll1lg spaces. Egress from a
room or space shall not pass through adjoining or intervening
rooms or areas, except where such adjoining rooms or areas
are accessory to the area served; are not a high-hazard occu
pancy and provide a discernible path ofegress travel to an exit.

~
•..• '.'. Egress shall not pass through kitchens, storage rooms, closets

or spaces used for similar purposes. An exit access shall not
pass through a room that can be locked to prevent egress.
Means of egress from dwelling units or sleeping areas shall
not lead through other sleeping areas, toilet rooms or bath
rooms.

IExcepanGll1ls:

1. Means of egress are not prohibited through a kitchen
area serving adjoining rooms constituting part of the
same dwelling unit or sleeping unit.

2. Means of egress are not prohibited through adjoining
or intervening rooms or spaces in a Group H occu
pancy when the adjoining or intervening rooms or
spaces are the same or a lesser hazard occupancy
group.

1013.2.11 MuRtnplle aemIlll1lts. Where more than one tenant oc
cupies anyone floor of a building or structure, each tenant
space, dwelling unit and sleeping unit shall be provided with
access to the required exits without passing through adja
cent tenant spaces, dwelling units and sleeping units.

1013.2.2 GrG1lHp IT~2. Habitable rooms or suites in Group 1-2
occupancies shall have an exit access door leading directly
to an exit access corridor.
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ExceptioI1ls:

1. Rooms with exit doors opening directly to the out
side at ground level.

2. Patient sleeping rooms are permitted to have one
intervening room if the intervening room is not
used as an exit access for more than eight patient
beds.

3. Special nursing suites are permitted to have one in
tervening room where the arrangement allows for
direct and constant visual supervision by nursing
personnel.

4. For rooms other than patient sleeping rooms,
suites of rooms are permitted to have one interven
ing room if the travel distance within the suite to
the exit access door is not greater than 100 feet (30
480 mm) and are permitted to have two intervening
rooms where the travel distance within the suite to
the exit access door is not greater than 50 feet (15
240mm).

Suites of sleeping rooms shall not exceed 5,000 square
feet (465 m2). Suites of rooms, other than patient sleeping
rooms, shall not exceed 10,000 square feet (929 m2). Any
patient sleeping room, or any suite that includes patient
sleeping rooms, of more than 1,000 square feet (93 m2) shall
have at least two exit access doors remotely located from
each other. Any room or suite of rooms, other than patient
sleeping rooms, of more than 2,500 square feet (232 m2)

shall have at least two access doors remotely located from
each other. The travel distance between any point in a Group
1-2 occupancy and an exit access door in the room shall not
exceed 50 feet (15 240 mm). The travel distance between
any point in a suite of sleeping rooms and an exit access door
of that suite shall not exceed 100 feet (30 480 mm).

1013.3 CommoIDl path of egress tll"2weH. In occupancies other
than Groups H-l, H-2 and H-3, the common path of egress
travel shall not exceed 75 feet (22860 mm). In occupancies in
Groups H-l, H-2, and H-3, the common path of egress travel
shall not exceed 25 feet (7620 mm).

lExcepanoIDls:

1. The length of a common path ofegress travel in an oc
cupancy in Groups B, F and S shall not be more than
100 feet (30480 mm), provided that the building is
equipped throughout with an automatic sprinkler sys
tem installed in accordance with Section 903.3.1.1.

2. Where a tenant space in an occupancy in Groups B, S
and U has an occupant load of not more than 30, the
length of a common path of egress travel shall not be
more than 100 feet (30 480 mm).

3. The length of a common path ofegress travel in occu
pancies in Group 1-3 shall not be more than 100 feet
(30480 mm).

1013.4 AJisHes. Aisles serving as a portion of the exit access in
the means of egress system shall comply with the requirements
of this section. Aisles shall be provided from all occupied por
tions of the exit access which contain seats, tables, furnishings,
displays and similar fixtures or equipment. Aisles serving as
sembly areas, other than seating at tables, shall comply with
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I Section 1024. Aisles serving reviewing stands, grandstands
and bleachers shall also comply with Section 1024.

The required width of aisles shall be unobstructed.

Exception: Doors, when fully opened, and handrails shall
not reduce the required width by more than 7 inches (178
mm). Doors in any position shall not reduce the required
width by more than one-half. Other nonstructural projec
tions such as trim and similar decorative features are permit
ted to project into the required width 1.5 inches (38 mm)
from each side.

1013.4.1 Groups Band M. In Group Band M occupancies,
the minimum clear aisle width shall be determined by Sec
tion 1005.1 for the occupant load served, but shall not be
less than 36 inches (914 mm).

Exception: Nonpublic aisles serving less than 50 peo
ple, and not required to be accessible by Chapter 11 need
not exceed 28 inches (711 mm) in width.

1013.4.2 Seating at tables. Where seating is located at a ta
ble or counter and is adjacent to an aisle or aisle accessway,
the measurement of required clear width of the aisle or aisle
accessway shall be made to a line 19 inches (483 mm) away
from and parallel to the edge of the table or counter. The
19-inch (483 mm) distance shall be measured perpendicular
to the side of the table or counter. In the case of other side
boundaries for aisle or aisle accessways, the clear width
shall be measured to walls, edges of seating and tread edges,
except that handrail projections are permitted.

Exception: Where tables or counters are served by fixed
seats, the width of the aisle accessway shall be measured
from the back of the seat.

be designed to minimize accumulation of snow or ice that im
pedes the means of egress.

Exception.: Exterior balconies and concourses in outdoor
stadiums shall be exempt from the design requirement to
protect against the accumulation of snow or ice.

1013.5.1 Wall separation. Exterior egress balconies shall
be separated from the interior of the building by walls and
opening protectives as required for corridors.

Exceptnon: Separation is not required where the exterior
egress balcony is served by at least two stairs and a
dead-end travel condition does not require travel past an
unprotected opening to reach a stair.

1013.5.2 Openness. The long side of an egress balcony
shall be at least 50 percent open, and the open area above the
guards shall be so distributed as to minimize the accumula
tion of smoke or toxic gases.

SECTION 1014
EXIT AND EXIT ACCESS DOORWAYS

1014.1 Exit or exit access doorways required. Two exits or
exit access doorways from any space shall be provided where
one of the following conditions exists:

1. The occupant load of the space exceeds the values in Ta
ble 1014.1.

2. The common path of egress travel exceeds the limitations
of Section 1013.3.

3. Where required by Sections 1014.3, 1014.4 and 1014.5.

Exception: Group 1-2 occupancies shall comply with Sec
tion 1013.2.2.

I

e
I

1013.4.2.1 Aisle accessway for tables and seating.
Aisle accessways serving arrangements of seating at ta
bles or counters shall have sufficient clear width to con
form to the capacity requirements of Section 1005.1 but
shall not have less than the appropriate minimum clear
width specified in Section 1013.4.1.

1013.4.2.2 Table and seating 3lccessway width. Aisle
accessways shall provide a minimum of 12 inches (305
mm) of width plus 0.5 inch (12.7 mm) of width for each
additional 1 foot (305 mm), or fraction thereof, beyond
12 feet (3658 mm) of aisle accessway length measured
from the center of the seat farthest from an aisle.

Exception: Portions of an aisle accessway having a
length not exceeding 6 feet (1829 mm) and used by a
total of not more than four persons.

1013.4.2.3 Table and seating aisle accessway length.
The length of travel along the aisle accessway shall not
exceed 30 feet (9144 mm) from any seat to the point
where a person has a choice of two or more paths of
egress travel to separate exits.

1013.5 Egress balconies. Balconies used for egress purposes
shall conform to the same requirements as corridors for width,
headroom, dead ends and projections. Exterior balconies shall
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TABLE 1014.1
SPACES WITH ONE MEANS OF EGRESS

OCCUPANCY MAXIMUM OCCUPANT LOAD

A,B,E,F,M, U 50

H-l, H-2, H-3 3

H-4, H-5, 1-1, 1-3, 1-4, R 10

S 30

1014.1.1 Tlluee or more exits. Access to three or more exits
shall be provided from a floor area where required by Sec
tion 1018.1.

1014.2 Exit on- exnt access doorway arrangement. Required
exits shall be located in a manner that makes their availability
obvious. Exits shall be unobstructed at all times. Exit and exit
access doorways shall be arranged in accordance with Sections
1014.2.1 and 1014.2.2.

1014.2,]1. Two exits or exit access doorways. Where two
exits or exit access doorways are required from any portion
of the exit access, the exit doors or exit access doorways
shall be placed a distance apart equal to not less than _
one-half of the length of the maximum overall diagonal di- •
mension of the building or area to be served measured in a
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:11014.5 Relt'rigeraterllrooms ({))r spaces. Rooms or spaces hav
ing a floor area of 1,000 square feet (93 m2

) or more, containing
a refrigerant evaporator and maintained at a temperature below
68°P (200 e), shall have access to not less than two exits or exit
access doors.

SECT~ON ~ ())15
[EXJT ACCESS TRAVEl D~S1rA~CE

1015.]. 1rJraveK dnsbmce nimitatnoll'lls. Exits shall be so located
on each story such that the maximum length of exit access
travel, measured from the most remote point within a story to
the entrance to an exit along the natural and unobstructed path
of egress travel, shall not exceed the distances given in Table
1015.1.

Travel distance shall be determined as specified in Section
1015.1, but all portions of a refrigerated room or space shall be
within 150 feet (45 720 mm) of an exit or exit access door
where such rooms are not protected by an approved automatic
sprinkler system. Egress is allowed through adjoining refriger
ated rooms or spaces.

Exception: Where using refrigerants in quantities limited
to the amounts based on the volume set forth in the Interna
tional Mechanical Code.

straight line between exit doors or exit access doorways. In
terlocking or scissor stairs shall be counted as one exit stair
way.

Excejpltn({))ll'D.s:

1. Where exit enclosures are provided as a portion
of the required exit and are interconnected by a
I-hour fire-resistance-rated corridor conform
ing to the requirements of Section 1016, the re
quired exit separation shall be measured along
the shortest direct line of travel within the corri
dor.

2. Where a building is equipped throughout with an
automatic sprinkler system in accordance with
Section 903.3.1.1 or 903.3.1.2, the separation dis
tance of the exit doors or exit access doorways
shall not be less than one-third of the length of the
maximum overall diagonal dimension of the area
served.

Ji014t2.2 Three ({))r m!MJ>re exnts ({))r exit access do({))rways.
Where access to three or more exits is required, at least two
exit doors or exit access doorways shall be placed a distance
apart equal to not less than one-halfofthe length ofthe max
imum overall diagonal dimension of the area served mea
sured in a straight line between such exit doors or exit access
doorways. Additional exits or exit access doorways shall be
arranged a reasonable distance apart so that if one becomes
blocked, the others will be available.

ExceptnoI!1l: Where a building is equipped throughout
with an automatic sprinkler system in accordance with
Section 903.3.1.1 or 903.3.1.2, the separation distance
of at least two of the exit doors or exit access doorways
shall not be less than one-third of the length of the
maximum overall diagonal dimension of the area
served.

lW:D.4.3 Bonller9llnclllJ1lerator aI!1l.d! It'urnace r({))OllJl1ls. Two exit ac
cess doorways are required in boiler, incinerator and furnace
rooms where the area is over 500 square feet (46 m2) and any
fuel-fired equipment exceeds 400,000 British thermal units
(Btu) (422000 KJ) input capacity. Where two exit access door
ways are required, one is permitted to be a fixed ladder or an al
ternating tread device. Exit access doorways shall be separated
by a horizontal distance equal to one-half the maximum hori
zontal dimension of the room.

:D.OJl4.4 Refrfigerationn machinery r({))oms. Machinery rooms
larger than 1,000 square feet (93 m2) shall have not less than
two exits or exit access doors. Where two exit access doorways
are required, one such doorway is permitted to be served by a
fixed ladder or an alternating tread device. Exit access door
ways shall be separated by a horizontal distance equal to
one-half the maximum horizontal dimension of room.

All portions of machinery rooms shall be within 150 feet (45
720 mm) of an exit or exit access doorway. An increase in travel
distance is permitted in accordance with Section 1015.1.

Doors shall swing in the direction ofegress travel, regardless
of the occupant load served. Doors shall be tight fitting and
self-closing.
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Jl.014.6 Stage means ({))It' egrress. Where two means ofegress are
required, based on the stage size or occupant load, one means
of egress shall be provided on each side of the stage.

:D.O:D.41.6.:D. GaHllerY9 grndftroJlll and! catwaDIK means ({))jf egress.
The means ofegress from lighting and access catwalks, gal
leries and gridirons shall meet the requirements for occu
pancies in Group F-2.

ExceptioI!1ls:

1. A minimum width of 22 inches (559 mm) is per
mitted for lighting and access catwalks.

2. Spiral stairs are permitted in the means of egress.

3. Stairways required by this subsection need not be
enclosed.

4. Stairways with a minimum width of22 inches (559
mm), ladders, or spiral stairs are permitted in the
means of egress.

5. A second means of egress is not required from these
areas where a means of escape to a floor or to a roof
is provided. Ladders, alternating tread devices or
spiral stairs are permitted in the means of escape.

6. Ladders are permitted in the means of egress.

Where the path of exit access includes unenclosed stairways
or ramps within the exit access or includes unenclosed exit
ramps or stairways as permitted in Section 1019.1, the distance
of travel on such means of egress components shall also be in
cluded in the travel distance measurement. The measurement
along stairways shall be made on a plane parallel and tangent to
the stair tread nosings in the center of the stairway.

ExceptR({))I!1ls:

1. Travel distance in open parking garages is permitted
to be measured to the closest riser of open stairs.



1016.1 Constru.ction. Corridors shall be fire-resistance rated
in accordance with Table 1016.1. The corridor walls required to
be fire-resistance rated shall comply with Section 708 for fire
partitions.

lExceptions:

1. A fire-resistance rating is not required for corridors in
an occupancy in Group E where each room that is used
for instruction has at least one door directly to the exte-
rior and rooms for assembly purposes have at least _
one-half of the required means of egress doors opening •
directly to the exterior. Exterior doors specified in this
exception are required to be at ground level.

2. A fire-resistance rating is not required for corridors I
contained within a dwelling or sleeping unit in an oc
cupancy in Group R.

3. A fire-resistance rating is not required for corridors in
open parking garages.

4. A fire-resistance rating is not required for corridors in
an occupancy in Group B which is a space requiring
only a single means of egress complying with Section
1014.1.

MEANS OF EGRESS

2. In outdoor facilities with open exit access compo
nents and open exterior stairs or ramps, travel distance
is permitted to be measured to the closest riser of a
stair or the closest slope of the ramp.

3. Where an exit stair is permitted to be unenclosed in
accordance with Exception 8 or 9 of Section
1019.1, the travel distance shall be measured from
the most remote point within a building to an exit
discharge.

TABLE 1015.1
EXIT ACCESS TRAVEL DISTANCEa

WITHOUT SPRINKLER WITH SPRINKLER
SYSTEM SYSTEM

OCCUPANCY (feet) (feet)

A, E, F-l, 1-1, M,
200 250b

R, S-1

B 200 300e

F-2, S-2, U 300 400b

H-l Not Permitted 75'

H-2 Not Permitted 100e

H-3 Not Permitted 150e

H-4 Not Permitted 175'

H-5 Not Permitted 200e

1-2, 1-3, 1-4 150 200e

For SI: 1 foot = 304.8 mm.
a. See the following sections for modifications to exit access travel distance re

quirements:
Section 402: For the distance limitation in malls.
Section 404: For the distance limitation through an atrium space.
Section 1015.2: For increased limitation in Groups F-1 and S-1.
Section 1024.7: For increased limitation in assembly seating.
Section 1024.7: For increased limitation for assembly open-air seating.
Section 1018.2: For buildings with one exit.
Chapter 31: For the limitation in temporary structures.

b. Buildings equipped throughout with an automatic sprinkler system in accor
dance with Section 903.3.1.1 or 903.3.1.2. See Section 903 for occupancies
where sprinkler systems according to Section 903.3.1.2 are permitted.

c. Buildings equipped throughout with an automatic sprinkler system in accor
dance with Section 903.3.1.1.

1015.2 JRoofvent increase. In buildings which are one story in
height, equipped with automatic heat and smoke roof vents
complying with Section 910 and equipped throughout with an
automatic sprinkler system in accordance with Section
903.3.1.1, the maximum exit access travel distance shall be 400
feet (122 m) for occupancies in Group F-I or S.

1015.3 E"teriOir egress balcony increase. Travel distances
specified in Section 1015.1 shall be increased up to an additional
100 feet (30 480 mm) provided the last portion of the exit access
leading to the exit occurs on an exterior egress balcony con
structed in accordance with Section 1013.5. The length of such
balcony shall not be less than the amount of the increase taken.

SECTION 1016
CORRIDORS I

I
I

TABLE 1016.1
CORRIDOR fIRE-RIESISTANCE RATING

REQUIRED FIRE-RESISTANCE RATING
(hours)

OCCUPANCY OCCUPANT LOAD SERVED BY CORRIDOR Without sprinkler system With sprinkler systemC

H-l, H-2, H-3 All Not Permitted 1

H-4, H-5 Greater than 30 Not Permitted 1

A, B, E, F, M, S, U Greater than 30 1 0

R Greater than 10 1 0.5

1-23
, 1-4 All Not Permitted 0

1-1,1-3 All Not Permitted I b

a. For requirements for occupancies in Group 1-2, see Section 407.3.
b. For a reduction in the fire-resistance rating for occupancies in Group 1-3, see Section 408.7.

III c. Buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1 or 903.3.1.2 where allowed.
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Jl.016.2 COJrJrnrllq)Jr wniIll11ln. The minimum corridor width shall be
as detennined in Section 1005.1, but not less than 44 inches
(1118 mm).

lExcejpl1fimns:

1. Twenty-four inches (610 mm)-For access to and uti
lization of electrical, mechanical or plumbing sys
tems or equipment.

2. Thirty-six inches (914 mm)-With a required occu
pant capacity of 50 or less.

3. Thirty-six inches (914 mm)-Within a dwelling unit.

4. Seventy-two inches (1829 mm)-In Group E with a
corridor having a required capacity of 100 or more.

5. Seventy-two inches (1829 mm)-In corridors serving
surgical Group I, health care centers for ambulatory
patients receiving outpatient medical care, which
causes the patient to be not capable of self-preserva
tion.

6. Ninety-six inches (2438 mm)-In Group 1-2 in areas
where required for bed movement.

Jl016.3 DeaiIll ellJld!s. Where more than one exit or exit access
doorway is required, the exit access shall be arranged such that
there are no dead ends in corridors more than 20 feet (6096
mm) in length.

lExcejpltnollJls:

1. In occupancies in Group 1-3 of Occupancy Condition
2,3 or4 (see Section 308.4), the dead end in a corridor
shall not exceed 50 feet (15240 mm).

2. In occupancies in Groups Band F where the building
is equipped throughout with an automatic sprinkler
system in accordance with Section 903.3 .1.1, the
length of dead-end corridors shall not exceed 50 feet
(15240 mm).

3. A dead-end corridor shall not be limited in length
where the length of the dead-end corridor is less than
2.5 times the least width of the dead-end corridor.

1016.41 AJiJr mmovemmerm1 firm cOJrJrJidloJrs. Exit access corridors shall
not serve as supply, return, exhaust, relief or ventilation air
ducts.

.lExceptfio1!Jl.s:

1. Use of a corridor as a source of makeup air for exhaust
systems in rooms that open directly onto such corri
dors, including toilet rooms, bathrooms, dressing
rooms, smoking lounges and janitor closets, shall be
pennitted provided that each such corridor is directly
supplied with outdoor air at a rate greater than the rate
of makeup air taken from the corridor.

2. Where located within a dwelling unit, the use of corri
dors for conveying return air shall not be prohibited.

3. Where located within tenant spaces of 1,000 square
feet (93 m2) or less in area, utilization of corridors for
conveying return air is permitted.

1016.4.J1 COJrJrJidoJr cemJl]g. Use of the space between the
corridor ceiling and the floor or roof structure above as a re-
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tum air plenum is permitted for one or more of the following
conditions:

1. The corridor is not required to be of fire-resis
tance-rated construction;

2. The corridor is separated from the plenum by fire-re
sistance-rated construction;

3. The air-handling system serving the corridor is shut
down upon activation of the air-handling unit smoke
detectors required by the International Mechanical
Code.

4. The air-handling system serving the corridor is shut
down upon detection of sprinkler waterflow where
the building is equipped throughout with an automatic
sprinkler system; or

5. The space between the corridor ceiling and the floor
or roof structure above the corridor is used as a com
ponent of an approved engineered smoke control sys
tem.

Jl.016.5 COIrJrndoJr COllJltill1lUllity. Fire-resistance-rated corridors
shall be continuous from the point of entry to an exit, and shall
not be interrupted by intervening rooms.

Excep1n()II1l: Foyers, lobbies or reception rooms constructed
as required for corridors shall not be construed as interven
ing rooms.

SECT~ON 1@11
EX~TS

Jl.0Jl.7.]. Gel!JleJran. Exits shall comply with Sections 1017
through 1022 and the applicable requirements ofSections 1003
through 1012. An exit shall not be used for any purpose that in
terferes with its function as a means of egress. Once a given
level of exit protection is achieved, such level of protection
shall not be reduced until arrival at the exit discharge.

<=J
Jl.017.2 ExterlloJr exfit dooJrs. Buildings or structures used for
human occupancy shall have at least one exterior door that
meets the requirements of Section 1008.1.1.

10Jl.7.2.11 DetaiNed! Jreqll.lli.Jremennts. Exterior exit doors shall
comply with the applicable requirements ofSection 1008.1 .

Jl017.2.2 AJrJranngemennt. Exterior exit doors shall lead di
rectly to the exit discharge or the public way.

SECT~ON 1{o)18
NUMBER OfF E){~TS ANlD) CON1r~NU~TY

Jl.0:l18.Jl. MHllJlimilllrn HlJUJlmber off eJdts. All rooms and spaces
within each story shall be provided with and have access to the
minimum number of approved independent exits as required
by Table 1018.1 based on the occupant load, except as modified
in Section 1014.1 or 1018.2. For the purposes of this chapter,
occupied roofs shall be provided with exits as required for sto
ries. The required number of exits from any story, basement or
individual space shall be maintained until arrival at grade or the
public way.
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TABLE 1018.1
MINIMUM NUMBER OF EXITS FOR OCCUPANT LOAD

OCCUPANT LOAD MINIMUM NUMBER OF EXITS

1-500 2

501-1,000 3

More than 1,000 4

1018.1.1 Open parking structures. Parking structures
shall not have less than two exits from each parking tier, ex
cept that only one exit is required where vehicles are me
chanically parked. Unenclosed vehicle ramps shall not be
considered as required exits unless pedestrian facilities are
provided.

1018.1.2 Helistops. The means of egress from helistops
shall comply with the provisions of this chapter, provided
that landing areas located on buildings or structures shall
have two or more exits. For landing platforms or roof areas
less than 60 feet (18 288 mm) long, or less than 2,000 square
feet (186 m2) in area, the second means of egress is permit
ted to be a fire escape or ladder leading to the floor below.

1018.2 Buildings with one exit. Only one exit shall be re
quired in buildings as described below:

1. Buildings described in Table 1018.2, provided that the
building has not more than one level below the first story
above grade plane.

2. Buildings of Group R-3 occupancy.

3. Single-level buildings with the occupied space at the
level of exit discharge provided that the story or space
complies with Section 1014.1 as a space with one means
of egress.

TABLE 1018.2
BUILDINGS WITH ONE EXIT

MAXIMUM OCCUPANTS
MAXIMUM HEIGHT OF (OR DWELLING UNITS)

BUILDING ABOVE PER FLOOR AND
OCCUPANCY GRADE PLANE TRAVEL DISTANCE

A,Bd,E,F,M, U 1 Story 50 occupants and 75 feet
travel distance

H-2, H-3 1 Story 3 occupants and 25 feet
travel distance

H-4, H-5, I, R 1 Story 10 occupants and 75 feet
travel distance

sa 1 Story 30 occupants and 100
feet travel distance

Bb, F, M, sa 2 Stories
30 occupants and 75 feet

travel distance

R-2 2 Storiesc 4 dwelling units and 50
feet travel distance

For SI: 1 foot =304.8 mm.
a. For the required number of exits for open parking structures, see Section

1018.1.1.
b. For the required number ofexits for air traffic control towers, see Section 412.1.
c. Buildings classified as Group R-2 equipped throughout with an automatic

sprinkler system in accordance with Section 903.3.1.1 or 903.3.1.2 and pro
vided with emergency escape and rescue openings in accordance with Sec
tion 1025 shall have a maximum height of three stories above grade.

d. Buildings equipped throughout with an automatic sprinkler system in accor
dance with Section 903.3.1.1 with an occupancy in Group B shall have a
maximum travel distance of 100 feet.
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1018.3 Exit continuity. Exits shall be continuous from the
point of entry into the exit to the exit discharge.

1018.41 Exfit door arrangement. Exit door arrangement shall
meet the requirements of Sections 1014.2 through 1014.2.2.

SECTION 1019
VERTICAL EXIT ENCLOSURES

1019.1 Enclosures required. Interior exit stairways and inte
rior exit ramps shall be enclosed with fire barriers. Exit enclo
sures shall have a fire-resistance rating of not less than 2 hours
where connecting four stories or more and not less than 1 hour
where connecting less than four stories. The number of stories
connected by the shaft enclosure shall include any basements
but not any mezzanines. An exit enclosure shall not be used for
any purpose other than means of egress. Enclosures shall be
constructed as fire barriers in accordance with Section 706.

Exceptions:

1. In oth.er than Group H and I occupancies, a stairway
serving an occupant load ofless than 10 not more than
one story above the level of exit discharge is not re
quired to be enclosed.

2. Exits in buildings of Group A-5 where all portions of
the means of egress are essentially open to the outside
need not be enclosed.

3. Stairways serving and contained within a single resi
dential dwelling unit or sleeping unit in occupancies
in Group R-2 or R-3 and sleeping units in occupancies
in Group R-l are not required to be enclosed.

4. Stairways that are not a required means of egress ele
ment are not required to be enclosed where such stair
ways comply with Section 707.2.

5. Stairways in open parking structures which serve only
the parking structure are not required to be enclosed.

6. Stairways in occupancies in Group 1-3 as provided for
in Section 408.3.6 are not required to be enclosed.

7. Means of egress stairways as required by Section
410.5.4 are not required to be enclosed.

8. In other than occupancy Groups H and I, a maximum
of 50 percent of egress stairways serving one adjacent
floor are not required to be enclosed, provided at least
two means of egress are provided from both floors
served by the unenclosed stairways. Any two such in
terconnected floors shall not be open to other floors.

9. In other than occupancy Groups H and I, interior
egress stairways serving only the first and second sto
ries of a building equipped throughout with an auto
matic sprinkler system in accordance with Section
903.3.1.1 are not required to be enclosed, provided at
least two means of egress are provided from both
floors served by the unenclosed stairways. Such inter
connected stories shall not be open to other stories.

1019.1.1l Openings and penetrations. Exit enclosure
opening protectives shall be in accordance with the require
ments of Section 715.
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Except as permitted in Section 402.4.6, openings in exit
enclosures other than unexposed exterior openings shall be
limited to those necessary for exit access to the enclosure
from normally occupied spaces and for egress from the en
closure.

Where interior exit enclosures are extended to the exterior
of a building by an exit passageway, the door assembly from
the exit enclosure to the exit passageway shall be protected
by a fire door conforming to the requirements in Section
715.3. Fire door assemblies in exit enclosures shall comply
with Section 715.3.4.

UH9.1.2 JP~Jnl~tratno)jI1ls. Penetrations into and openings
through an exit enclosure are prohibited except for required
exit doors, equipment and ductwork necessary for inde
pendent pressurization, sprinkler piping, standpipes, elec
trical raceway for fire department communication and
electrical raceway serving the exit enclosure and terminat
ing at a steel box not exceeding 16 square inches (0.010 m2).

Such penetrations shall be protected in accordance with
Section 712. There shall be no penetrations or communica
tion openings, whether protected or not, between adjacent
exit enclosures.

UH9.li.3 V~Jl1ltnBatHoll1l. Equipment and ductwork for exit en
closure ventilation shall comply with one of the following
items:

1. Such equipment and ductwork shall be located exte
rior to the building and shall be directly connected to
the exit enclosure by ductwork enclosed in construc
tion as required for shafts.

2. Where such equipment and ductwork is located
within the exit enclosure, the intake air shall be taken
directly from the outdoors and the exhaust air shall be
discharged directly to the outdoors, or such air shall
be conveyed through ducts enclosed in construction
as required for shafts.

3. Where located within the building, such equipment
and ductwork shall be separated from the remainder
of the building, including other mechanical equip
ment, with construction as required for shafts.

In each case, openings into the fire-resistance-rated con
struction shall be limited to those needed for maintenance
and operation and shall be protected by self-closing fire-re
sistance-rated devices in accordance with Chapter 7 for en
closure wall opening protectives.

Exit enclosure ventilation systems shall be independent
of other building ventilation systems.

1019.:0..4 Vertncall ell1ldOSlUIre edernor waRns. Exterior walls
of a vertical exit enclosure shall comply with the require
ments of Section 704 for exterior walls. Where nonrated
walls or unprotected openings enclose the exterior of the
stairway and the walls or openings are exposed by other
parts of the building at an angle of less than 180 degrees
(3.14 rad), the building exterior walls within 10 feet (3048
mm) horizontally of a nonrated wall or unprotected opening
shall be constructed as required for a minimum I-hour
fire-resistance rating with 3/4-hour opening protectives. This
construction shall extend vertically from the ground to a
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point 10 feet (3048 mm) above the topmost landing of the
stairway or to the roof line, whichever is lower.

1019.11..5 Enc!losull"es llIll1.dler stairways. The walls and soffits
within enclosed usable spaces under enclosed and unen
closed stairways shall be protected by I-hour fire-resis
tance-rated construction, or the fire-resistance rating of the
stairway enclosure, whichever is greater. Access to the en
closed usable space shall not be directly from within the stair
enclosure.

Exception: Spaces under stairways serving and con
tained within a single residential dwelling unit in Group
R-2 or R-3 as applicable in Section 101.2.

There shall be no enclosed usable space under exterior ~••....'..••.•••.
exit stairways unless the space is completely enclosed in .•
I-hour fire-resistance-rated construction. The open space
under exterior stairways shall not be used for any purpose.

1019.1.6 Discharge idell1ltificatioHll. A stairway in an exit
enclosure shall not continue below the level of exit dis
charge unless an approved barrier is provided at the level of
exit discharge to prevent persons from unintentionally con
tinuing into levels below. Directional exit signs shall be pro
vided as specified in Section 1011.

1019.1.7 Stairway floor number sngltJls. A sign shall be pro
vided at each floor landing in interior vertical exit enclo
sures connecting more than three stories designating the
floor level, the terminus of the top and bottom of the stair en
closure and the identification of the stair. The signage shall
also state the story of, and the direction to the exit discharge
and the availability of roof access from the stairway for the
fire department. The sign shall be located 5 feet (1524 mm)
above the floor landing in a position which is readily visible
when the doors are in the open and closed positions.

1019.1.8 SmokeplIiOof endosull"es. In buildings required to
comply with Section 403 or 405, each of the exits of a build
ing that serves stories where the floor surface is located
more than 75 feet (22 860 mm) above the lowest level of fire
department vehicle access or more than 30 feet (9144 mm)
below the level of exit discharge serving such floor levels
shall be a smokeproof enclosure or pressurized stairway in
accordance with Section 909.20.

HH9.1JUI. ER1\dosure exit A smokeproof enclosure or
pressurized stairway shall exit into a public way or into
an exit passageway, yard or open space having direct ac
cess to a public way. The exit passageway shall be with
out other openings and shall be separated from the
remainder of the building by 2-hour fire-resistance-rated
construction.

lExceptnons:

1. Openings in the exit passageway serving a
smokeproof enclosure are permitted where the
exit passageway is protected and pressurized in
the same manner as the smokeproof enclosure,
and openings are protected as required for ac
cess from other floors.

2. Openings in the exit passageway serving a pres
surized stairway are permitted where the exit
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passageway is protected and pressurized in the
same manner as the pressurized stairway.

1019.1.8.2 Erndosure access. Access to the stairway
within a smokeproof enclosure shall be by way of a vesti
bule or an open exterior balcony.

Exception: Access is not required by way of a vesti
bule or exterior balcony for stairways using the pres
surization alternative complying with Section
909.20.5.

SECTION 1020
EXiT PASSAGEWAYS

1020.1 Exit passageway. Exit passageways serving as an exit
component in a means of egress system shall comply with the
requirements of this section. An exit passageway shall not be
used for any purpose other than as a means of egress.

1020.2 Width. The width of exit passageways shall be deter
mined as specified in Section 1005.1 but such width shall not
be less than 44 inches (1118 mm), except that exit passageways
serving an occupant load of less than 50 shall not be less than 36
inches (914 mm) in width.

The required width of exit passageways shall be unob-
structed.

Exception: Doors, when fully opened, and handrails, shall
not reduce the required width by more than 7 inches (178
mm). Doors in any position shall not reduce the required
width by more than one-half. Other nonstructural projec
tions such as trim and similar decorative features are permit
ted to project into the required width 1.5 inches (38 mm) on
each side.

1020.3 Construction. Exit passageway enclosures shall have
walls, floors and ceilings of not less than I-hour fire-resistance
rating, and not less than that required for any connecting exit
enclosure. Exit passageways shall be constructed as fire barri
ers in accordance with Section 706.

1020.4 Openings and penetrations. Exit passageway opening
protectives shall be in accordance with the requirements of
Section 715.

Except as permitted in Section 402.4.6, openings in exit pas
sageways other than unexposed exterior openings shall be lim
ited to those necessary for exit access to the exit passageway
from normally occupied spaces and for egress from the exit
passageway.

Where interior exit enclosures are extended to the exterior of
a building by an exit passageway, the door assembly from the
exit enclosure to the exit passageway shall be protected by a fire
door conforming to the requirements in Section 715.3. Fire
door assemblies in exit passageways shall comply with Section
715.3.4.

Elevators shall not open into an exit passageway.

1
1020.5 Penetrations. Penetrations into and openings through
an exit passageway are prohibited except for required exit
doors, equipment and ductwork necessary for independent
pressurization, sprinkler piping, standpipes, electrical raceway
for fire department communication and electrical raceway
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serving the exit passageway and terminating at a steel box not
exceeding 16 square inches (0.010 m2). Such penetrations shall
be protected in accordance with Section 712. There shall be no
penetrations or communicating openings, whether protected or
not, between adjacent exit passageways.

SECTION 1021
HORIZONTAL EXITS

1021.li Horizontal exits. Horizontal exits serving as an exit in
a means of egress system shall comply with the requirements of
this section. A horizontal exit shall not serve as the only exit
from a portion of a building, and where two or more exits are re
quired, not more than one-halfof the total number ofexits or to
tal exit width shall be horizontal exits.

Exceptions:

1. Horizontal exits are permitted to comprise two-thirds
of the required exits from any building or floor area
for occupancies in Group 1-2.

2. Horizontal exits are permitted to comprise 100 per
cent of the exits required for occupancies in Group
1-3. At least 6 square feet (0.6 m2) of accessible space
per occupant shall be provided on each side ofthe hor
izontal exit for the total number of people in adjoining
compartments.

Every fire compartment for which credit is allowed in con
nection with a horizontal exit shall not be required to have a
stairway or door leading directly outside, provided the adjoin
ing fire compartments have stairways or doors leading directly
outside and are so arranged that egress shall not require the oc
cupants to return through the compartment from which egress
originates.

The area into which a horizontal exit leads shall be provided
with exits adequate to meet the occupant requirements of this
chapter, but not including the added occupant capacity imposed
by persons entering it through horizontal exits from another
area. At least one of its exits shall lead directly to the exterior or
to an exit enclosure.

1021.2 Separation. The separation between buildings or areas
of refuge connected by a horizontal exit shall be provided by a
fire wall complying with Section 705 or a fire barrier comply
ing with Section 706 and having a fire-resistance rating of not
less than 2 hours. Opening protectives in horizontal exit walls
shall also comply with Section 715. The horizontal exit separa
tion shall extend vertically through all levels ofthe building un
less floor assemblies are of 2-hour fire resistance with no
unprotected openings.

Exception: A fire-resistance rating is not required at hori
zontal exits between a building area and an above-grade pe
destrian walkway constructed in accordance with Section
3104, provided that the distance between connected build
ings is more than 20 feet (6096 mm).

Horizontal exit walls constructed as fire barriers shall be
continuous from exterior wall to exterior wall so as to divide
completely the floor served by the horizontal exit.

1021.3 Opennng protectives. Fire doors in horizontal exits
shall be self-closing or automatic-closing when activated by a
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smoke detector installed in accordance with Section 907.10.
Opening protectives in horizontal exits shall be consistent with
the fire-resistance rating of the wall. Such doors where located
in a cross-corridor condition shall be automatic-closing by acti
vation of a smoke detector installed in accordance with Section
907.10.

102Jl.4 Capacnty olt'r~ft'llllge area. The refuge area of a horizon
tal exit shall be spaces occupied by the same tenant or public ar
eas and each such area of refuge shall be adequate to house the
original occupant load of the refuge space plus the occupant
load anticipated from the adjoining compartment. The antici
pated occupant load from the adjoining compartment shall be
based on the capacity of the horizontal exit doors entering the
area of refuge. The capacity of areas of refuge shall be com
puted on a net floor area allowance of 3 square feet (0.2787 m2)

for each occupant to be accommodated therein, not including
areas of stairways, elevators and other shafts or courts.

lExceptiOllu: The net floor area allowable per occupant shall
be as follows for the indicated occupancies:

1. Six square feet (0.6 m2) per occupant for occupancies
in Group 1-3.

2. Fifteen square feet (1.4 m2) per occupant for ambula
tory occupancies in Group 1-2.

3. Thirty square feet (2.8 m2) per occupant for
nonambulatory occupancies in Group 1-2.

S(ECT~ON 1022
EXTERIOR E){Ul1 RAMPS AND Sl1A~AWAYS

1@22.1 Exterior exit liamJPls and. stairways. Exterior exit
ramps and stairways serving as an element of a required means
of egress shall comply with this section.

lExceptiolI1l.: Exterior exit ramps and stairways for outdoor
stadiums complying with Section 1019.1, Exception 2.

Jl022.2 U§~ ina mealI1l.s oft' egress. Exterior exit ramps and stair
ways shall not be used as an element of a required means of
egress for occupancies in Group 1-2. For occupancies in other
than Group 1-2, exterior exit ramps and stairways shall be per
mitted as an element of a required means ofegress for buildings
not exceeding six stories or 75 feet (22 860 mm) in height.

Jl022.3 Open side. Exterior exit ramps and stairways serving as
an element of a required means of egress shall be open on at
least one side. An open side shall have a minimum of35 square
feet (3.3 m2) of aggregate open area adjacent to each floor level
and the level of each intermediate landing. The required open
area shall be located not less than 42 inches (1067 mm) above
the adjacent floor or landing level.

JW22.4 Sidle yards. The open areas adjoining exterior exit
ramps or stairways shall be either yards, courts or public ways;
the remaining sides are permitted to be enclosed by the exterior
walls of the building.

1022.5 Location. Exterior exit ramps and stairways shall be lo
cated in accordance with Section 1023.3.

J1022.6 Exterior ramps and. staBliway jpJT'otediOJlll. Exterior
exit ramps and stairways shall be separated from the interior of
the building as required in Section 1019.1. Openings shall be
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limited to those necessary for egress from normally occupied n
spaces. U

]ExceJPtnollilS:

1. Separation from the interior of the building is not re
quired for occupancies, other than those in Group R-l
or R-2, in buildings that are no more than two stories
above grade where the level of exit discharge is the
first story above grade.

2. Separation from the interior of the building is not re
quired where the exterior ramp or stairway is served
by an exterior ramp and/or balcony that connects two
remote exterior stairways or other approved exits,
with a perimeter that is not less than 50 percent open.
To be considered open, the opening shall be a mini
mum of 50 percent of the height of the enclosing wall,
with the top of the openings no less than 7 feet (2134
nun) above the top of the balcony.

3. Separation from the interior of the building is not re
quired for an exterior ramp or stairway located in a
building or structure that is permitted to have unen
closed interior stairways in accordance with Section
1019.1.

4. Separation from the interior of the building is not re
quired for exterior ramps or stairways connected to
open-ended corridors, provided that Items 4.1
through 4.4 are met:

4.1. The building, including corridors and ramps
and/or stairs, shall be equipped throughout
with an automatic sprinkler system in accor
dance with Section 903.3.1.1 or 903.3.1.2.

4.2. The open-ended corridors comply with Sec
tion 1016.

4.3. The open-ended corridors are connected on
each end to an exterior exit ramp or stairway
complying with Section 1022.

4.4. At any location in an open-ended corridor
where a change of direction exceeding 45 de
grees (0.79 rad) occurs, a clear opening of not
less than 35 square feet (3.3 m2

) or an exterior
ramp or stairway shall be provided. Where
clear openings are provided, they shall be lo
cated so as to minimize the accumulation of
smoke or toxic gases.

SECT~ON 1023
~)Uf D~SCHA~GE

J1023.1 General. Exits shall discharge directly to the exterior of
the building. The exit discharge shall be at grade or shall pro
vide direct access to grade. The exit discharge shall not reenter
a building.

ExceptnoJrns:

1. A maximum of 50 percent of the number and capacity
of the exit enclosures is permitted to egress through
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1023.4 Exit discharge components. Exit discharge compo
nents shall be sufficiently open to the exterior so as to minimize
the accumulation of smoke and toxic gases.

1023.5 Egress courts. Egress courts serving as a portion ofthe
exit discharge in the means of egress system shall comply with
the requirements of Section 1023.

I

MEANS OF IEGRESS

areas on the level of discharge provided all of the fol
lowing are met:

1.1. Such exit enclosures egress to a free and unob
structed way to the exterior of the building,
which way is readily visible and identifiable
from the point of termination of the exit enclo
sure.

1.2. The entire area of the level ofdischarge is sep
arated from areas below by construction con
forming to the fire-resistance rating for the
exit enclosure.

1.3. The egress path from the exit enclosure on the
level of discharge is protected throughout by
an approved automatic sprinkler system. All
portions of the level of discharge with access
to the egress path shall either be protected
throughout with an automatic sprinkler sys
tem installed in accordance with Section
903.3.1.1 or 903.3.1.2, or separated from the
egress path in accordance with the require
ments for the enclosure of exits.

2. A maximum of 50 percent of the number and capacity
of the exit enclosures is permitted to egress through a
vestibule provided all of the following are met:

2.1. The entire area of the vestibule is separated
from areas below by construction conforming
to the fire-resistance rating for the exit enclo
sure.

2.2. The depth from the exterior of the building is
not greater than 10 feet (3048 mm) and the
length is not greater than 30 feet (9144 mm).

2.3. The area is separated from the remainder of
the level ofexit discharge by construction pro
viding protection at least the equivalent of ap
proved wired glass in steel frames.

2.4. The area is used only for means of egress and
exits directly to the outside.

3. Stairways in open parking garages complying with
Section 1019.1, Exception 5, are permitted to egress
through the open parking garage at the level of exit
discharge.

1023.2 Exit discharge capacity. The capacity of the exit dis
charge shall be not less than the required discharge capacity of
the exits being served.

1023.3 Exit discharge location. Exterior balconies, stairways
and ramps shall be located at least 10 feet (3048 mm) from ad
jacent lot lines and from other buildings on the same lot unless
the adjacent building exterior walls and openings are protected
in accordance with Section 704 based on fire separation dis
tance.
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1023.5.1 Width. The width of egress courts shall be deter- _
mined as specified in Section 1005.1, but such width shall •
not be less than 44 inches (1118 mm), except as specified
herein. Egress courts serving occupancies in Group R-3 ap
plicable in Section 101.2 and Group U shall not be less than
36 inches (914 mm) in width.

The required width of egress courts shall be unobstructed
to a height of 7 feet (2134 mm).

Exceptfton: Doors, when fully opened, and handrails
shall not reduce the required width by more than 7 inches
(178 mm). Doors in any position shall not reduce the re
quired width by more than one-half. Other nonstructural
projections such as trim and similar decorative features
are permitted to project into the required width 1.5 inches
(38 mm) from each side.

Where an egress court exceeds the minimum required
width and the width of such egress court is then reduced
along the path of exit travel, the reduction in width shall be
gradual. The transition in width shall be affected by a guard
not less than 36 inches (914 mm) in height and shall not cre
ate an angle of more than 30 degrees (0.52 rad) with respect
to the axis of the egress court along the path of egress travel.
In no case shall the width of the egress court be less than the
required minimum.

1023.5.2 Constructiion and openings. Where an egress.
court serving a building or portion thereof is less than 10 feet
(3048 mm) in width, the egress court walls shall be not less
than I-hour fire-resistance-rated exterior walls complying
with Section 704 for a distance of 10 feet (3048 mm) above
the floor of the court, and openings therein shall be equipped
with fixed or self-closing, 3/4-hour opening protective as
semblies.

lExceptions:

1. Egress courts serving an occupant load of less than
10.

2. Egress courts serving Group R-3 as applicable in
Section 101.2.

1023.6 Access to a public way. The exit discharge shall pro
vide a direct and unobstructed access to a public way.

Exception: Where access to a public way cannot be pro
vided, a safe dispersal area shall be provided where all of the
following are met:

1. The area shall be of a size to accommodate at least 5
square feet (0.28 m2) for each person.

2. The area shall be located on the same property at least
50 feet (15 240 mm) away from the building requiring
egress.

3. The area shall be permanently maintained and identi
fied as a safe dispersal area.

4. The area shall be provided with a safe and unob
structed path of travel from the building.
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S[ECr~(Q)N 1024
ASSIEMlBlV

1024.1 GeIr1Her21ll. Occupancies in Group A which contain seats,
tables, displays, equipment or other material shall comply with
this section.

)W24.Jl..1 IBlleadlners. Bleachers, grandstands, and folding
and telescopic seating shall comply with ICC 300.

Jl.024.2 Assemblly m21llIIll exnt Group A occupancies that have
an occupant load of greater than 300 shall be provided with a
main exit. The main exit shall be of sufficient width to accom
modate not less than one-half of the occupant load, but such
width shall not be less than the total required width of all means
of egress leading to the exit. Where the building is classified as
a Group A occupancy, the main exit shall front on at least one
street or an unoccupied space of not less than 10 feet (3048
mm) in width that adjoins a street or public way.

lExCeIP1llil}IIll: In assembly occupancies where there is no
well-defined main exit or where multiple main exits are pro
vided, exits shall be pennitted to be distributed around the
perimeter of the building provided that the total width of
egress is not less than 100 percent of the required width.

1024.3 AssemlMy o1llner exnts. In addition to having access to a
main exit, each level of an occupancy in Group A having an oc
cupant load of greater than 300 shall be provided with addi
tional exits that shall provide an egress capacity for at least

_ one-half of the total occupant load served by that level and
• comply with Section 1014.2.

lExCeIP1nil}IIll: In assembly occupancies where there is no
well-defined main exit or where multiple main exits are pro
vided, exits shall be permitted to be distributed around the
perimeter of the building provided that the total width of
egress is not less than 100 percent of the required width.

m,· 1024.4lFil}yers andlllil}!llbnes. In Group A-I occupancies, where
W persons are admitted to the building at times when seats are not

available and are allowed to wait in a lobby or similar space,
such use of lobby or similar space shall not encroach upon the
required clear width of the means of egress. Such waiting areas
shall be separated from the required means of egress by sub
stantial permanent partitions or by fixed rigid railings not less

~
""_••••",:',.,.'..... than 4

d
2 inches (1!067 mm) high

h
. Suc~ foyer, if not dire~tly con

'. necte to a pub IC street by all t e mam entrances or eXIts, shall
have a straight and unobstructed corridor or path of travel to ev
ery such main entrance or exit.

1024.5 lllill1ernil}r !ll21llCOIIlly 2ndl g21llllery mealllls il}[ egress. For
balconies or galleries having a seating capacity of over 50 lo
cated in Group A occupancies, at least two means of egress
shall be provided, one from each side of every balcony or gal
lery, with at least one leading directly to an exit.

1024.5.1lEJI1ldos1lllre off b21Rcmny il}jpleHilings. Interior stairways
and other vertical openings shall be enclosed in a vertical exit
enclosure as provided in Section 1019.1, except that stairways
are permitted to be open between the balcony and the main as
sembly floor in occupancies such as theaters, churches and au
ditoriums. At least one accessible means of egress is required
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from a balcony or gallery level containing accessible seating n
locations in accordance with Section 1007.3 or 1007.4. U

1024.6 Wlldltlln il}ffme21IIllS il}ffegress [or 2ssemlbHy. The clear width
of aisles and other means of egress shall comply with Section
1024.6.1 where smoke-protected seating is not provided and with
Section 1024.6.2 or 1024.6.3 where smoke-protected seating is
provided. The clear width shall be measured to walls, edges of
seating and tread edges except for permitted projections.

]1.024.6.1 Wntho1lllt smoke jpJmtednon. The clear width of
the means of egress shall provide sufficient capacity in ac
cordance with all of the following, as applicable:

1. At least 0.3 inch (7.6 mm) of width for each occupant
served shall be provided on stairs having riser heights
7 inches (178 mm) or less and tread depths 11 inches
(279 mm) or greater, measured horizontally between
tread nosing.

2. At least 0.005 inch (0.127 mm) of additional stair
width for each occupant shall be provided for each 0.10
inch (2.5 mm) ofriser height above 7 inches (178 mm).

3. Where egress requires stair descent, at least 0.075
inch (1.9 mm) of additional width for each occupant
shall be provided on those portions of stair width hav
ing no handrail within a horizontal distance of 30
inches (762 mm).

4. Ramped means of egress, where slopes are steeper
than one unit vertical in 12 units horizontal (8-percent
slope), shall have at least 0.22 inch (5.6 mm) of clear
width for each occupant served. Level or ramped
means ofegress, where slopes are not steeper than one
unit vertical in 12 units horizontal (8-percent slope),
shall have at least 0.20 inch (5.1 mm) of clear width
for each occupant served.

1~24.6.2 §mil}Jke~LPril}tederrll se21lllillg. The clear width of the
means of egress for smoke-protected assembly seating shall
be not less than the occupant load served by the egress ele
ment multiplied by the appropriate factor in Table 1024.6.2.
The total number of seats specified shall be those within a
single assembly space and exposed to the same smoke-pro
tected environment. Interpolation is permitted between the
specific values shown. A life safety evaluation, complying
with NFPA 101, shall be done for a facility utilizing the re
duced width requirements ofTable 1024.6.2 for smoke-pro
tected assembly seating.

lExceptnmn: For an outdoor smoke-protected assembly ~.,••,.••',•.•••,..'
with an occupant load not greater than 18,000, the clear,.
width shall be determined using the factors in Section
1024.6.3.

1024.6.2.1 Smoke cOlrntroll. Means of egress serving a
smoke-protected assembly seating area shall be provided
with a smoke control system complying with Section
909 or natural ventilation designed to maintain the
smoke level at least 6 feet (1829 mm) above the floor of
the means of egress.
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TABLE 1024.6.2
WIDTH OF AISLES FOR SMOKE-PROTECTED ASSEMBLY

TOTAL NUMBER OF
INCHIES OF CLEAR WIDTH PER SEAT SERVED

SEATS IN THE SMOKE- Stairs and aisle stelPs. Passageways,doonNays
PROTECTED ASSEMBLY Stairs and aisle steps with without handrails and ramps Blot steeper Ramps steeper

OCCUPANCY handrails within 30 inches within 30 inches than 1 in 10 in slope than 1 in 10 in slope

Equal to or less than 5,000 0.200 0.250 0.150 0.165

10,000 0.130 0.163 0.100 0.110

15,000 0.096 0.120 0.070 0.077

20,000 0.076 0.095 0.056 0.062

Equal to or greater than 25,000 0.060 0.075 0.044 0.048

For SI: 1 inch = 25.4 mm.

1024.6.2.2 Roof height. A smoke-protected assembly
seating area with a roof shall have the lowest portion of
the roof deck not less than 15 feet (4572 mm) above the
highest aisle or aisle accessway.

Exception: A roofcanopy in an outdoor stadium shall
be permitted to be less than 15 feet (4572 mm) above
the highest aisle or aisle accessway provided that
there are no objects less than 80 inches (2032 rom)
above the highest aisle or aisle accessway.

1024.6.2.3 Automatic sprinklers. Enclosed areas with
walls and ceilings in buildings or structures containing
smoke-protected assembly seating shall be protected
with an approved automatic sprinkler system in accor
dance with Section 903.3.1.1.

Exceptions:

1. The floor area used for contests, performances
or entertainment provided the roofconstruction
is more than 50 feet (15 240 rom) above the
floor level and the use is restricted to low fIre
hazard uses.

2. Press boxes and storage facilities less than
1,000 square feet (93 m2

) in area.

3. Outdoor seating facilities where seating and the
means of egress in the seating area are essen
tially open to the outside.

1024.6.3 Width of means of egress for outdoor
smoke-protected assembly. The clear width in inches
(mm) of aisles and other means of egress shall be not less
than the total occupant load served by the egress element
multiplied by 0.08 (2.0 mm) where egress is by aisles and
stairs and multiplied by 0.06 (1.52 mm) where egress is by
ramps, corridors, tunnels or vomitories.

Exception: The clear width in inches (mm) of aisles and
other means of egress shall be permitted to comply with
Section 1024.6.2 for the number of seats in the outdoor
smoke-protected assembly where Section 1024.6.2 per
mits less width.

1024.7 Travel distance. Exits and aisles shall be so located that
the travel distance to an exit door shall not be greater than 200
feet (60 960 mm) measured along the line of travel in
nonsprinklered buildings. Travel distance shall not be more
than 250 feet (76 200 rom) in sprinklered buildings. Where
aisles are provided for seating, the distance shall be measured
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along the aisles and aisle accessway without travel over or on
the seats.

Exceptions:

1. Smoke-protected assembly seating: The travel dis
tance from each seat to the nearest entrance to a
vomitory or concourse shall not exceed 200 feet (60
960 rom). The travel distance from the entrance to the
vomitory or concourse to a stair, ramp or walk on the
exterior of the building shall not exceed 200 feet (60
960 mm).

2. Open-air seating: The travel distance from each seat
to the building exterior shall not exceed 400 feet (122 e
m). The travel distance shall not be limited in facilities
of Type I or II construction.

1024.8 Common path of traveL The common path of travel
shall not exceed 30 feet (9144 mm) from any seat to a point
where a person has a choice of two paths of egress travel to two
exits.

Exceptions:

1. For areas serving not more than 50 occupants, the
common path of travel shall not exceed 75 feet (22
860mm).

2. For smoke-protected assembly seating, the common
path of travel shall not exceed 50 feet (15240 mm).

1024.8.1 Path throu.gh adjacent row. Where one of the two
paths of travel is across the aisle through a row of seats to an
other aisle, there shall be not more than 24 seats between the
two aisles, and the minimum clear width between rows for
the row between the two aisles shall be 12 inches (305 mm)
plus 0.6 inch (15.2 rom) for each additional seat above seven
in the row between aisles.

Exception: For smoke-protected assembly seating there
shall not be more than 40 seats between the two aisles and
the minimum clear width shall be 12 inches (305 mm)
plus 0.3 inch (7.6 mm) for each additional seat.

1024.9 Assembly aisles are required. Every occupied portion
of any occupancy in Group A that contains seats, tables, dis- _
plays, similar fIxtures or equipment shall be provided with •
aisles leading to exits or exit access doorways in accordance
with this section. Aisle accessways for tables and seating shall
comply with Section 1013.4.2.
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1024.9.Jl MiHllllmwllTIll aisle wj[j\1!hl. The minimum clear width
of aisles shall be as shown:

1. Forty-eight inches (1219 mm) for aisle stairs having
seating on each side.

1ExceptftoIl1l~ Thirty-six inches (914 mm) where the
aisle does not serve more than 50 seats.

2. Thirty-six inches (914 mm) for aisle stairs having
seating on only one side.

3. Twenty-three inches (584 mm) between an aisle stair
handrail or guard and seating where the aisle is subdi
vided by a handrail.

4. Forty-two inches (1067 mm) for level or ramped
aisles having seating on both sides.

IExceJPltnoll1ls~

1. Thirty-six inches (914 mm) where the aisle
does not serve more than 50 seats.

2. Thirty inches (762 mm) where the aisle does
not serve more than 14 seats.

5. Thirty-six inches (914 mm) for level or ramped aisles
having seating on only one side.

IExceJPltuoIl1l~ Thirty inches (762 mm) where the
aisle does not serve more than 14 seats.

6. Twenty-three inches (584 mm) between an aisle stair
handrail and seating where an aisle does not serve
more than five rows on one side.

1024.9.2 AusRe wft[j\tlhl. The aisle width shall provide suffi
cient egress capacity for the number of persons accommo
dated by the catchment area served by the aisle. The
catchment area served by an aisle is that portion of the total
space that is served by that section of the aisle. In establish
ing catchment areas, the assumption shall be made that there
is a balanced use of all means of egress, with the number of
persons in proportion to egress capacity.

Jl024.9.3 COHllVeIrgUIl1lg aiisBes. Where aisles converge to form
a single path of egress travel, the required egress capacity of
that path shall not be less than the combined required capac
ity of the converging aisles.

1024.9.41 UlllI.ifoIrllTIll width. Those portions of aisles, where
egress is possible in either of two directions, shall be uni
form in required width.

Jl024.9.5 Assemblly aislle teIrmiiIl1latioll1l. Each end of an aisle
shall terminate at cross aisle, foyer, doorway, vomitory or
concourse having access to an exit.

IExceJPltimllS~

1. Dead-end aisles shall not be greater than 20 feet
(6096 mm) in length.

2. Dead-end aisles longer than 20 feet (6096 mm) are
permitted where seats beyond the 20-foot (6096
mm) dead-end aisle are no more than 24 seats from
another aisle, measured along a row of seats having
a minimum clear width of 12 inches (305 mm) plus
0.6 inch (15.2 mm) for each additional seat above
seven in the row.
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3. For smoke-protected assembly seating, the
dead-end aisle length of vertical aisles shall not ex
ceed a distance of 21 rows.

4. For smoke-protected assembly seating, a longer
dead-end aisle is permitted where seats beyond the
21-row dead-end aisle are not more than 40 seats
from another aisle, measured along a row of seats
having an aisle accessway with a minimum clear
width of 12 inches (305 mm) plus 0.3 inch (7.6
mm) for each additional seat above seven in the
row.

1024.9.6 AssembRy aisle obstIructions. There shall be no
obstructions in the required width of aisles except for hand
rails as provided in Section 1024.13.

1024.10 CRear width of aislle accessways SeIrVllll1lg seatiirmg.
Where seating rows have 14 or fewer seats, the minimum clear
aisle accessway width shall not be less than 12 inches (305 mm)
measured as the clear horizontal distance from the back of the
row ahead and the nearest projection of the row behind. Where,
chairs have automatic or self-rising seats, the measurement
shall be made with seats in the raised position. Where any chair
in the row does not have an automatic or self-rising seat, the
measurements shall be made with the seat in the down position.
For seats with folding tablet arms, row spacing shall be deter
mined with the tablet arm down.

1024.10.1 Dual access. For rows of seating served by aisles
or doorways at both ends, there shall not be more than 100
seats per row. The minimum clear width of 12 inches (305
mm) between rows shall be increased by 0.3 inch (7.6 mm)
for every additional seat beyond 14 seats, but the minimum
clear width is not required to exceed 22 inches (559 mm).

JExceJPtion~ For smoke-protected assembly seating, the
row length limits for a 12-inch-wide (305 mm) aisle
accessway, beyond which the aisle accessway minimum
clear width shall be increased, are in Table 1024.10.1.

TABLE 1024.10.1
SMOKE-PROTECTED

ASSEMBLY AISLE ACCIESSWAYS

MAXiMUM NUMBER OF SEATS PER ROW

TOTAL NUMBER OF
PERM~rrE[) TO HAVE A MiN~MUM 12-iNCH

CllEAR WIDTH A~SUE ACCESSWAY
SEATS iN THE SMOKE-

PROTECTED ASSEMBLV Aisle or doorway at Aisle or doorway at
OCCUPANCY both ends of row one end of row only

Less than 4,000 14 7

4,000 15 7

7,000 16 8

10,000 17 8

13,000 18 9

16,000 19 9

19,000 20 10

22,000 and greater 21 11

For SI: 1 inch =25.4 mm.

1024.10.2 Sillllgie access. For rows of seating served by an ~..•..
aisle or doorway at only one end of the row, the minimum •
clear width of 12 inches (305 mm) between rows shall be in
creased by 0.6 inch (15.2 mm) for every additional seat be-
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yond seven seats, but the minimum clear width is not
required to exceed 22 inches (559 mm).

Exception: For smoke-protected assembly seating, the
row length limits for a 12-inch-wide (305 mm) aisle
accessway, beyond which the aisle accessway minimum
clear width shall be increased, are in Table 1024.10.1.

1024.11 Assembly aisle walking surfaces. Aisles with a slope
not exceeding one unit vertical in eight units horizontal
(12.5-percent slope) shall consist of a ramp having a slip-resis
tant walking surface. Aisles with a slope exceeding one unit
vertical in eight units horizontal (12.5-percent slope) shall con
sist of a series of risers and treads that extends across the full
width of aisles and complies with Sections 1024.11.1 through
1024.11.3.

1024.11.1 Treads. Tread depths shall be a minimum of 11
inches (279 mm) and shall have dimensional uniformity.

Exception: The tolerance between adjacent treads shall
not exceed 0.188 inch (4.8 mm).

1024.11.2 Risers. Where the gradient of aisle stairs is to be
the same as the gradient of adjoining seating areas, the riser
height shall not be less than 4 inches (102 mm) nor more
than 8 inches (203 mm) and shall be uniform within each
flight.

Exceptions:

1. Riser height nonuniformity shall be limited to the
extent necessitated by changes in the gradient of
the adjoining seating area to maintain adequate
sightlines. Where nonuniformities exceed 0.188
inch (4.8 mm) between adjacent risers, the exact
location of such nonuniformities shall be indicated
with a distinctive marking stripe on each tread at
the nosing or leading edge adjacent to the nonuni
form risers. Such stripe shall be a minimum of 1
inch (25 mm), and a maximum of 2 inches (51
mm), wide. The edge marking stripe shall be dis
tinctively different from the contrasting marking
stripe.

2. Riser heights not exceeding 9 inches (229 mm)
shall be permitted where they are necessitated by
the slope of the adjacent seating areas to maintain
sightlines.

1024.11.3 Tread contrasting marking stripe. A contrast
ing marking stripe shall be provided on each tread at the nos
ing or leading edge such that the location of each tread is
readVy apparent when viewed in descent. Such stripe shall
be a minimum of 1 inch (25 mm), and a maximum of 2
inches (51 mm), wide.

Exception: The contrasting marking stripe is permitted
to be omitted where tread surfaces are such that the loca
tion of each tread is readily apparent when viewed in de
scent.

1024.12 Seat stability. In places of assembly, the seats shall be
securely fastened to the floor.

Exceptions:

1. In places of assembly or portions thereof without
ramped or tiered floors for seating and with 200 or
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fewer seats, the seats shall not be required to be fas
tened to the floor.

2. In places of assembly or portions thereof with seating
at tables and without ramped or tiered floors for seat
ing, the seats shall not be required to be fastened to the
floor.

3. In places of assembly or portions thereof without
ramped or tiered floors for seating and with greater
than 200 seats, the seats shall be fastened together in
groups of not less than three or the seats shall be se
curely fastened to the floor.

4. In places of assembly where flexibility of the seating
arrangement is an integral part of the design and func
tion ofthe space and seating is on tiered levels, a max
imum of 200 seats shall not be required to be fastened
to the floor. Plans showing seating, tiers and aisles
shall be submitted for approval.

5. Groups of seats within a place of assembly separated
from other seating by railings, guards, partial height
walls or similar barriers with level floors and having
no more than 14 seats per group shall not be required
to be fastened to the floor.

6. Seats intended for musicians or other performers and
separated by railings, guards, partial height walls or
similar barriers shall not be required to be fastened to
the floor.

1024.13 Handraills. Ramped aisles having a slope exceeding
one unit vertical in 15 units horizontal (6.7-percent slope) and
aisle stairs shall be provided with handrails located either at the
side or within the aisle width.

Exceptions:

1. Handrails are not required for ramped aisles having a
gradient no greater than one unit vertical in eight units
horizontal (l2.5-percent slope) and seating on both
sides.

2. Handrails are not required if, at the side of the aisle,
there is a guard that complies with the graspability re
quirements of handrails.

1024.13.1 Discontinuous handrails. Where there is seat
ing on both sides of the aisle, the handrails shall be discon
tinuous with gaps or breaks at intervals not exceeding five
rows to facilitate access to seating and to permit crossing
from one side of the aisle to the other. These gaps or breaks
shall have a clear width of at least 22 inches (559 mm) and
not greater than 36 inches (914 mm), measured horizontally,
and the handrail shall have rounded terminations or bends.

1024.13.2 Intermediiate handrails. Where handrails are
provided in the middle of aisle stairs, there shall be an addi
tional intermediate handrail located approximately 12 inches
(305 mm) below the main handrail.

1024.Jl4 Assembly guards. Assembly guards shall comply
with Sections 1024.14.1 through 1024.14.3.

1024.14.Jl Cross aisles. Cross aisles located more than 30
inches (762 mm) above the floor or grade below shall have
guards in accordance with Section 1012.
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Where an elevation change of 30 inches (762 mm) or less
occurs between a cross aisle and the adjacent floor or grade
below, guards not less than 26 inches (660 mm) above the
aisle floor shall be provided.

ExcepltD.Ollll: Where the backs of seats on the front of the
cross aisle project 24 inches (610 mm) or more above the
adjacent floor of the aisle, a guard need not be provided.

1024.14.2 SightUll1le g constll"anll1led. guall"dl heights. Unless
subject to the requirements of Section 1024.14.3, a fascia or
railing system in accordance with the guard requirements of
Section 1012 and having a minimum height of 26 inches
(660 mm) shall be provided where the floor or footboard ele
vation is more than 30 inches (762 mm) above the floor or
grade below and the fascia or railing would otherwise inter
fere with the sightlines of immediately adjacent seating. At
bleachers, a guard must be provided where the floor or foot
board elevation is more than 24 inches (610 mm) above the
floor or grade below and the fascia or railing would other
wise interfere with the sightlines of the immediately adja
cent seating.

1024J.4l.3 GUlall"a:l!s all the elllld! of aisles. A fascia or railing
system complying with the guard requirements of Section
1012 shall be provided for the full width of the aisle where
the foot of the aisle is more than 30 inches (762 mm) above
the floor or grade below. The fascia or railing shall be a mini
mum of 36 inches (914 mm) high and shall provide a mini-

• mum 42 inches (1067 mm) measured diagonally between
, the top of the rail and the nosing of the nearest tread.

1@24.15 Bellllch sea1tnnng. Where bench seating is used, the num
ber of persons shall be based on one person for each 18 inches
(457 mm) of length of the bench.

•
~.'
W

S!ECT~ON 1025
EMERGENCY ESCAPE AND RESCUE

1025.1 GelI1lell"aH. In addition to the means ofegress required by
this chapter, provisions shall be made for emergency escape
and rescue in Group R as applicable in Section 101.2 and Group
1-1 occupancies. Basements and sleeping rooms below the
fourth story above grade plane shall have at least one exterior
emergency escape and rescue opening in accordance with this
section. Where basements contain one or more sleeping rooms,
emergency egress and rescue openings shall be required in each
sleeping room, but shall not be required in adjoining areas of
the basement. Such opening shall open directly into a public
street, public alley, yard or court.

lExcep1tioll1ls:

1. In other than Group R-3 occupancies as applicable in
Section 101.2, buildings equipped throughout with an
approved automatic sprinkler system in accordance
with Section 903.3.1.1 or 903.3.1.2.

2. In other than Group R-3 occupancies as applicable in
Section 101.2, sleeping rooms provided with a door to
a fire-resistance-rated corridor having access to two
remote exits in opposite directions.

3. The emergency escape and rescue opening is permit
ted to open onto a balcony within an atrium in accor-
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dance with the requirements of Section 404, provided 1_.:.·,.
the balcony provides access to an exit and the dwell- ••
ing unit or sleeping unit has a means of egress that is
not open to the atrium.

4. Basements with a ceiling height of less than 80 inches
(2032 mm) shall not be required to have emergency
escape and rescue windows.

5. High-rise buildings in accordance with Section 403.

6. Emergency escape and rescue openings are not re
quired from basements or sleeping rooms which have
an exit door or exit access door that opens directly into
a public street, public alley, yard, egress court or to an
exterior exit balcony that opens to a public street, pub
lic alley, yard or egress court.

7. Basements without habitable spaces and having no
more than 200 square feet (18.6 square meters) in
floor area shall not be required to have emergency es
cape windows.

1025.2 Minnimum sD.ze. Emergency escape and rescue open
ings shall have a minimum net clear opening of 5.7 square feet
(0.53 m2).

IExcejpltnoIn: The minimum net clear opening for emergency
escape and rescue grade-floor openings shall be 5 square
feet (0.46 m2).

1025.2.1 Millllnmum dimensnmlls. The minimum net clear
opening height dimension shall be 24 inches (610 mm). The
minimum net clear opening width dimension shall be 20
inches (508 mm). The net clear opening dimensions shall be
the result of normal operation of the opening.

1025.3 Maximum height from flooJr. Emergency escape and
rescue openings shall have the bottom of the clear opening not
greater than 44 inches (1118 mm) measured from the floor.

1025.4 OJPell"atnonall cOll1l.s1tll"aiJrllts. Emergency escape and res
cue openings shall be operational from the inside of the room
without the use of keys or tools. Bars, grilles, grates or similar
devices are permitted to be placed over emergency escape and
rescue openings provided the minimum net clear opening size
complies with Section 1025.2 and such devices shall be
releasable or removable from the inside without the use of a
key, tool or force greater than that which is required for normal
operation of the escape and rescue opening. Where such bars,
grilles, grates or similar devices are installed in existing build
ings, smoke alarms shall be installed in accordance with Sec
tion 907.2.10 regardless of the valuation of the alteration.

1025.5 Wftrrulow weHlls. An emergency escape and rescue open
ing with a finished sill height below the adjacent ground level
shall be provided with a window well in accordance with Sec
tions 1025.5.1 and 1025.5.2.

1025.5.]1 Miill1lBmUm sllze. The minimum horizontal area of ~..•••.'••. '.'the window well shall be 9 square feet (0.84 m2), with a min- .
imum dimension of 36 inches (914 mm). The area of the
window well shall allow the emergency escape and rescue
opening to be fully opened.

1025.5.2 LaddeJrs Oil" steps. Window wells with a vertical
depth of more than 44 inches (1118 mm) shall be equipped
with an approved permanently affixed ladder or steps. Lad-
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ders or rungs shall have an inside width of at least 12 inches
(305 mm), shall project at least 3 inches (76 mm) from the
wall and shall be spaced not more than 18 inches (457 rum)
on center (o.c.) vertically for the full height of the window
well. The ladder or steps shall not encroach into the required
dimensions of the window well by more than 6 inches (152
rum). The ladder or steps shall not be obstructed by the
emergency escape and rescue opening. Ladders or steps re
quired by this section are exempt from the stairway require
ments of Section 1009.
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CHAPT1ER 11

ACCESSIB~l~TV

S[ECu~O~ 11 (0)1
G[E~fE~Al

JlI01.1 Scope. The provisions of this chapter shall control the
design and construction of facilities for accessibility to physi
cally disabled persons.

JlI0I.2 Desngll1l. Buildings and facilities shall be designed and
constructed to be accessible in accordance with this code and
ICC A1l7.!.

SECu~O~ 11 (0)2
ITJHEf~N~u~ONS

JlJl02.1 DeffilITlitnoHns. The following words and terms shall, for
the purposes of this chapter and as used elsewhere in the code,
have the following meanings:

ACCESSIBLE. A site, building, facility or portion thereof,
that complies with this chapter.

ACCESSiBLE ROUTE. A continuous, unobstructed path
that complies with this chapter.

ACCESSffilLJE UNliT. A dwelling unit or sleeping unit that
complies with this code and Chapters 1 through 9 of ICC
A1l7.!.

ClIRCULATTION PATJHI. An exterior or interior way of pas
sage from one place to another for pedestrians.

~
. COMMON USE. Interior or exterior circulation paths, rooms,

:.-.; spaces or elements that are not for public use and are made
available for the shared use of two or more people.

DETECTABLE WARNiNG. A standardized surface feature
built in or applied to walking surfaces or other elements to warn
visually impaired persons of hazards on a circulation path.

c::>
DWlELlLlING UNliT OR SLJEJEPlING UNTIT~ MULTlI~

STORY. A dwelling unit or sleeping unit with habitable space
located on more than one story.

lDWEJLLlING UNliT OR S1LJEJElPlING 1IJNlIT~ TYPE A. A
dwelling unit or sleeping unit designed and constructed for ac
cessibility in accordance with ICC AI17.!.

DWELlLTING UNITT OR SLEEPKNG UNIIT~ TYlPE lB. A
dwelling unit or sleeping unit designed and constructed for ac
cessibility in accordance with ICC Al17.1, consistent with the
design and construction requirements of the federal Fair
Housing Act.

EMPLOYEE WORK AREA. All or any portion of a space
used only by employees and only for work. Corridors, toilet
rooms, kitchenettes and break rooms are not employee work ar
eas.
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lFACIILliTY. All or any portion of buildings, structures, site im
provements, elements and pedestrian or vehicular routes lo
cated on a site.

ITNTENDElD TO BE OCCUlPIfElD AS A RJESIDJENCE. This
refers to a dwelling unit or sleeping unit that can or will be used
all or part of the time as the occupant's place of abode.

MUlLTlILEVEL ASSEMBLY SEATllNG. Seating that is ar
ranged in distinct levels where each level is comprised of either
multiple rows, or a single row of box seats accessed from a sep
arate level.

lPUBLiC ENTRANCE. An entrance that is not a service en
trance or a restricted entrance.

PUBJLlIC~USE AlREAS. Interior or exterior rooms or spaces
that are made available to the general public.

RESTRTICTED ENTRANCE. An entrance that is made
available for common use on a controlled basis, but not public
use, and that is not a service entrance.

SELF~§1ER.VJ[CJE§TORAGE FAClllLITY. Real property de
signed and used for the purpose of renting or leasing individual
storage spaces to customers for the purpose of storing and re
moving personal property on a self-service basis.

SERVllCE ENTRANCE. An entrance intended primarily for
delivery of goods or services.

§lITJE. A parcel of land bounded by a property line or a desig
nated portion of a public right-of-way.

WHlElELClHIAlIR. SPACE. A space for a single wheelchair and
its occupant.

S[ECT~ON 11 [))3
SCOIP~NG IRHEal1J~RlIEMlE~l'§

JlJl03.Jl WllneIre IrequniIred. Buildings and structures, temporary
or permanent, including their associated sites and facilities,
shall be accessible to persons with physical disabilities.

JlHD3.2 Gell1leIrall exceptioll1ls. Sites, buildings, facilities and ele
ments shall be exempt from this chapter to the extent specified
in this section.

llUB.2.1 §pedfnlC Ireqll.llDJremelITlts. Accessibility is not re
quired in buildings and facilities, or portions thereof, to the
extent permitted by Sections 1104 through 1110.

JlI03.2.21ExnstnJrllg 1bllllnlldinlITlgs. Existing buildings shall com
ply with Section 3409.

1103.2.3 Emjpllilllyee 'WilllIrIk aJreas. Spaces and elements 1,.,'.within employee work areas shall only be required to com- .
ply with Sections 907.9.1.2, 1007 and 1104.3.1 and shall be
designed and constructed so that individuals with disabili-
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SECTION 1104
ACCESSIBLE ROUTE

Exceptfions:

1. Common use circulation paths, located within em- _
ployee work areas that are less than 300 square feet •
(27.9 m2) in size and defined by permanently in-

used only by inmates or detainees and security personnel,
and that do not serve holding cells or housing cells required
to be accessible, are not required to be accessible or to be
served by an accessible route.

1103.2.14 Fuel-dispensing systems. The operable parts on
fuel-dispensing devices shall comply with ICC A117.1,
Section 308.2.1 or 308.3.1.

I
e1104.3 Connected. spaces. When a building, or portion of a

building, is required to be accessible, an accessible route shall
be provided to each portion of the building, to accessible build
ing entrances connecting accessible pedestrian walkways and
the public way. Where only one accessible route is provided,
the accessible route shall not pass through kitchens, storage
rooms, restrooms, closets or similar spaces.

Exceptions:

1. In assembly areas with fixed seating required to be
accessible, an accessible route shall not be required to
serve fixed seating where wheelchair spaces or desig
nated aisle seats required to be on an accessible route
are not provided.

2. Accessible routes shall not be required to mezzanines
provided that the building or facility has no more than
one story, or where multiple stories are not connected
by an accessible route as permitted by Section 1104.4.

3. A single accessible route is permitted to pass through
a kitchen or storage room in an accessible dwelling
unit.

1104.3.1 Employee work areas. Common use circulation
paths within employee work areas shall be accessible
routes.

1104.1 Site arrival points. Accessible routes within the site
shall be provided from public transportation stops, accessible
parking and accessible passenger loading zones and public
streets or sidewalks to the accessible building entrance served.

Exception: An accessible route shall not be required be-I
tween site arrival points and the building or facility entrance ....
if the only means of access between them is a vehicular way
not providing for pedestrian access.

1104.2 Within a site. At least one accessible route shall con
nect accessible buildings, accessible facilities, accessible ele
ments and accessible spaces that are on the same site.

Exception: An accessible route is not required between ac
cessible buildings, accessible facilities, accessible elements
and accessible spaces that have, as the only means of access
between them, a vehicular way not providing for pedestrian
access.

ties can approach, enter and exit the work area. Work areas,
or portions of work areas, that are less than 150 square feet
(14 m2) in area and elevated 7 inches (178 mm) or more
above the ground or finish floor where the elevation is es
sential to the function of the space shall be exempt from all
requirements.

1103.2.4 Detached dwellings. Detached one- and two-fam
ily dwellings and accessory structures, and their associated
sites and facilities as applicable in Section 101.2, are not re
quired to be accessible.

1103.2.5 Utility buildings. Occupancies in Group U are ex
empt from the requirements of this chapter other than the
following:

1. In agricultural buildings, access is required to paved
work areas and areas open to the general public.

2. Private garages or carports that contain required
accessible parking.

1103.2.6 Construction sites. Structures, sites and equip
ment directly associated with the actual processes of con
struction including, but not limited to, scaffolding, bridging,
materials hoists, materials storage or construction trailers
are not required to be accessible.

1103.2.7 Raised areas. Raised areas used primarily for pur
poses of security, life safety or fire safety including, but not
limited to, observation galleries, prison guard towers, fire
towers or lifeguard stands are not required to be accessible
or to be served by an accessible route.

1103.2.8 Limited access spaces. Nonoccupiable spaces ac
cessed only by ladders, catwalks, crawl spaces, freight ele
vators or very narrow passageways are not required to be
accessible.

1103.2.9 Equipment spaces. Spaces frequented only by
personnel for maintenance, repair or monitoring of equip
ment are not required to be accessible. Such spaces include,
but are not limited to, elevator pits, elevator penthouses, me
chanical, electrical or communications equipment rooms,
piping or equipment catwalks, water or sewage treatment
pump rooms and stations, electric substations and trans
former vaults, and highway and tunnel utility facilities.

1103.2.10 Single-occupant structures. Single-occupant
structures accessed only by passageways below grade or el
evated above grade including, but not limited to, toll booths
that are accessed only by underground tunnels, are not re
quired to be accessible.

1103.2.11 Residential Group R-t. Buildings of Group R-1
containing not more than five sleeping units for rent or hire
that are also occupied as the residence of the proprietor are
not required to be accessible.

1103.2.12 Day care facilities. Where a day care facility
(Groups A-3, E, 1-4 and R-3) is part of a dwelling unit, only
the portion of the structure utilized for the day care facility is
required to be accessible.

1103.2.13 Detention and correctional facilities. In deten
tion and correctional facilities, common use areas that are

II
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stalled partitions, counters, casework or furnish
ings, shall not be required to be accessible routes.

2. Common use circulation paths, located within em
ployee work areas, that are an integral component
ofequipment, shall not be required to be accessible
routes.

3. Common use circulation paths, located within ex
terior employee work areas that are fully exposed
to the weather, shall not be required to be accessi
ble routes.

JlI04.3.2 JPrtess lbm\(tes. Press boxes in assembly areas shall
be on an accessible route.

Exctejp)tnoll1lS~

1. An accessible route shall not be required to press
boxes in bleachers that have points of entry at only
one level, provided that the aggregate area of all
press boxes is 500 square feet (46 m2) maximum.

2. An accessible route shall not be required to
free-standing press boxes that are elevated above
grade 12 feet (3660 mm) minimum provided that
the aggregate area of all press boxes is 500 square
feet (46 m2) maximum.

Jl104.4 MuYtiRtevtell lllllllnlldlnngs and fadHities. At least one acces
sible route shall connect each accessible level, including mez
zanines, in multilevel buildings and facilities.

ExceJPltiolllls~

1. An accessible route is not required to stories and mez
zanines above and below accessible levels that have
an aggregate area of not more than 3,000 square feet
(278.7 m2). This exception shall not apply to:

1.1. Multiple tenant facilities of Group M occu
pancies containing five or more tenant spaces;

1.2. Levels containing offices of health care pro
viders (Group B or I); or

1.3. Passenger transportation facilities and air
ports (Group A-3 or B).

2. In Group A, t Rand S occupancies, levels that do not
contain accessible elements or other spaces required
by Section 1107 or 1108 are not required to be served
by an accessible route from an accessible level.

3. In air traffic control towers, an accessible route is not
required to serve the cab and the floor immediately
below the cab.

4. Where a two-story building or facility has one story
with an occupant load of five or fewer persons that
does not contain public use space, that story shall not
be required to be connected by an accessible route to
the story above or below.

11104.5 lLocation. Accessible routes shall coincide with or be
located in the same area as a general circulation path. Where the
circulation path is interior, the accessible route shall also be in
terior.
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ExcteJPition~ Accessible routes from parking garages con
tained within and serving Type B dwelling units are not re
quired to be interior.

1104.6 Security lbaJr'Jr'ners. Security barriers including, but not
limited to, security bollards and security check points shall not
obstruct a required accessible route or accessible means of
egress.

Exceptnon~ Where security barriers incorporate elements
that cannot comply with these requirements, such as certain
metal detectors, fluoroscopes or other similar devices, the
accessible route shall be permitted to be provided adjacent
to security screening devices. The accessible route shall per
mit persons with disabilities passing around security barri
ers to maintain visual contact with their personal items to
the same extent provided others passing through the secu
rity barrier.

SECTION 11 lOJ5
ACCESSIBLE ENT~ANCfES

1Jl05.]. PlllIblic entrances. In addition to accessible entrances
required by Sections 1105.1.1 through 1105 .1.6, at least 50
percent of all public entrances shall be accessible.

ExCteptllons~

1. An accessible entrance is not required to areas not
required to be accessible.

2. Loading and service entrances that are not the only
entrance to a tenant space.

:n05.Jl.l Parking garage tentrances. Where provided, di
rect access for pedestrians from parking structures to build
ings or facility entrances shall be accessible.

1105.1.2 Entrances from tam.Jl1lteHs or eHtevatted wafikways.
Where direct access is provided for pedestrians from a pe
destrian tunnel or elevated walkway to a building or facility,
at least one entrance to the building or facility from each
tunnel or walkway shall be accessible.

:n05.1.3 Restricted elllltJrallrnces. Where restricted entrances
are provided to a building or facility, at least one restricted
entrance to the building or facility shall be accessible.

1105.1.4 Entrances for inmates or detanJl1ltees. Where en
trances used only by inmates or detainees and security per
sonnel are provided at judicial facilities, detention facilities
or correctional facilities, at least one such entrance shall be
accessible.

1105.1.5 Service tentrall1lces. Ifa service entrance is the only
entrance to a building or a tenant space in a facility, that en
trance shall be accessible.

1105.:l1.6 Telllant spactes, dwtelBnrrilg UJlillllts and SHeepll!lllg
mllnts. At least one accessible entrance shall be provided to
each tenant, dwelling unit and sleeping unit in a facility.

ExcteptiollllS:

1. An accessible entrance is not required to tenants
that are not required to be accessible.
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2. An accessible entrance is not required to dwelling
units and sleeping units that are not required to be
Accessible units, Type A units or Type B units.

SECT~ON 1106
PARKING AND PASSENGER LOADING FACIUTIES

1106.1 Required. Where parking is provided, accessible park
ing spaces shall be provided in compliance with Table 1106.1,
except as required by Sections 1106.2 through 1106.4. The
number of accessible parking spaces shall be determined based
on the total number ofparking spaces provided for the facility.

Exception: This section does not apply to parking spaces
used exclusively for buses, trucks, other delivery vehicles,
law enforcement vehicles or vehicular impound and motor
pools where lots accessed by the public are provided with an
accessible passenger loading zone.

TABLE 1106.1
ACCESSIBLE PARKING SPACES

TOTAL PARKING REQUIRED MINIMUM NUMBER
SPACES PROVIDED OF ACCESSIBLE SPACES

1 to 25 1

26 to 50 2

51 to 75 3

76 to 100 4

101 to 150 5

151 to 200 6

201 to 300 7

301 to 400 8

401 to 500 9

501 to 1,000 2% of total

More than 1,000
20, plus one for each 100

over 1,000

1

1106.2 Groups R-2 and R-3. Two percent, but not less than
one, of each type of parking space provided for occupancies in
Groups R-2 and R-3, which are required to have Accessible,
Type A or Type B dwelling or sleeping units, shall be accessi
ble. Where parking is provided within or beneath a building,
accessible parking spaces shall also be provided within or be-
neath the building.

1
1106.3 Hospital outpatient facilities. Ten percent of patient
and visitor parking spaces provided to serve hospital outpatient
facilities shall be accessible.

1106.4 Rehabilitation facilities and outpatient physical

I therapy facilities. Twenty percent, but not less than one, of the
portion of patient and visitor parking spaces serving rehabilita
tion facilities and outpatient physical therapy facilities shall be
accessible.

I 1106.5 Van spaces. For every six or fraction of six accessible
arking spaces, at least one shall be a van-accessible parking
space.
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1106.6 lLocatnon. Accessible parking spaces shall be located _
on the shortest accessible route of travel from adjacent parking •
to an accessible building entrance. Accessible parking spaces I
shall be dispersed among the various types of parking facilities
provided. In parking facilities that do not serve a particular
building, accessible parking spaces shall be located on the
shortest route to an accessible pedestrian entrance to the park-
ing facility. Where buildings have multiple accessible en-
trances with adjacent parking, accessible parking spaces shall
be dispersed and located near the accessible entrances.

Exceptnon: In multilevel parking structures, van-accessible
parking spaces are permitted on one level.

1106.7 Passenger loading zones. Passenger loading zones
shall be designed and constructed in accordance with ICC
AI17.!.

1106.7.1 Continuou.s loading zones. Where passengerI
loading zones are provided, one passenger loading zone in
every continuous 100 linear feet (30.4 m) maximum of load
ing zone space shall be accessible.

1106.7.2 Medical facilities. A passenger loading zone shall
be provided at an accessible entrance to licensed medical
and long-term care facilities where people receive physical
or medical treatment or care and where the period of stay ex
ceeds 24 hours.

1106.7.3 Valet parking. A passenger loading zone shall be
provided at valet parking services.

SECTION 1107
DWELLING UNITS AND SLEEPING UNITS

1107.1 General. In addition to the other requirements of this
chapter, occupancies having dwelling units or sleeping units
shall be provided with accessible features in accordance with
this section.

1107.2 Design. Dwelling units and sleeping units which are re
quired to be Accessible units shall comply with this code and
the applicable portions of Chapters 1 through 9 of ICC A117.1.
Type A and Type B units shall comply with the applicable por
tions of Chapter 10 of ICC A117.1. Units required to be Type A
units are permitted to be designed and constructed as Accessi
ble units. Units required to be Type B units are permitted to be
designed and constructed as Accessible units or as Type A
units.

1107.3 Accessible spaces. Rooms and spaces available to the
general public or available for use by residents and serving Ac
cessible units, Type A units or Type B units shall be accessible.
Accessible spaces shall include toilet and bathing rooms,
kitchen, living and dining areas and any exterior spaces, includ
ing patios, terraces and balconies.

Exception.: Recreational facilities in accordance with Sec
tion 1109.14.

1107.4 Accessible route. At least one accessible route shall
connect accessible building or facility entrances with the pri
mary entrance of each Accessible unit, Type A unit and Type B
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_....... unit within the building or facility and with those exterior and
W interior spaces and facilities that serve the units.

lExceptD.olffis:

1. If the slope of the finished ground level between
accessible facilities and buildings exceeds one unit
vertical in 12 units horizontal (l: 12), or where physi
cal barriers prevent the installation of an accessible

~.•.'........ route, a vehicular route with parking that complies
U with Section 1106 at each public or common use facil

ity or building is permitted in place of the accessible
route.

2. Exterior decks, patios or balconies that are part of
D Type B units and have impervious surfaces, and that

are not more than 4 inches (l02 mm) below the fin
ished floor level of the adjacent interior space of the
unit.

JlJl07.5 Grmlljpl ll. Occupancies in Group I shall be provided
with accessible features in accordance with Sections 1107.5.1
through 1107.5.5.

1107.5.1 Gro\lllJPlll~1. Group I-I occupancies shall be pro
vided with accessible features in accordance with Sections
1107.5.1.1 and 1107.5.1.2.

1107.5.Jl.Jl AccessD.blle llllnfits. At least 4 percent, but not
less than one, of the dwelling units and sleeping units
shall be Accessible units.

1107.5.Jl.2 Type lB IlllHllits. In structures with four or more
dwelling or sleeping units intended to be occupied as a
residence, every dwelling and sleeping unit intended to
be occupied as a residence shall be a Type B unit.

ExceptioHll: The number of Type B units is permitted
to be reduced in accordance with Section 1107.7.

JlI07.5.2 GIWUlIjpl ll-2 NursD.ng lhiomes. Nursing homes of
Group 1-2 shall be provided with accessible features in ac
cordance with Sections 1107.5.2.1 and 1107.5.2.2.

1107.5.2.Jl AccessnlMe mnnts. At least 50 percent, but not
less than one, of the dwelling units and sleeping units
shall be Accessible units.

1107.5.2.2 Type lB ll.mnts. In structures with four or more
dwelling or sleeping units intended to be occupied as a
residence, every dwelling and sleeping unit intended to
be occupied as a residence shall be a Type B unit.

JExceptnmJl: The number of Type B units is permitted
to be reduced in accordance with Section 1107.7.

:nOi.5.3 Group 1I~2 HospntaRs. General-purpose hospitals,
psychiatric facilities, detoxification facilities and residential
care/assisted living facilities of Group 1-2 shall be provided
with accessible features in accordance with Sections
1107.5.3.1 and 1107.5.3.2.

JlI07.5.3.1 AccessibHe lillIlDfits. At least 10 percent, but not
less than one, of the dwelling units and sleeping units
shall be Accessible units.
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Jl107.5.3.2 Type B iIlHDits. In structures with four or more
dwelling or sleeping units intended to be occupied as a
residence, every dwelling and sleeping unit intended to
be occupied as a residence shall be a Type B unit.

IExceptnmJl: The number of Type B units is permitted
to be reduced in accordance with Section 1107.7.

1107.5.4 Grolillp lIa2 Rehabmtatimll facmtnes. In hospitals
and rehabilitation facilities of Group 1-2 which specialize in
treating conditions that affect mobility, or units within either
which specialize in treating conditions that affect mobility,
100 percent of the dwelling units and sleeping units shall be
Accessible units.

JlUD/.5.5 Grolillp 1r~3. Buildings, facilities or portions thereof
with Group 1-3 occupancies shall comply with Sections
1107.5.5.1 through 1107.5.5.3.

Jl107.5.5.Jl Grmn]pl I~3 sleepnIlDg llmnts. In occupancies in
Group 1-3, at least 2 percent, but not less than one, of the
dwelling units and sleeping units shall be Accessible
units.

l1q]l7.5.5.2 SpeciiaH holding celllls all1lirll sJPedall hOUlSiHllg
celllls Olt" rooms. In addition to the units required to be ac
cessible by Section 1107.5.5.1, where special holding
cells or special housing cells or rooms are provided, at
least one serving each purpose shall be accessible. Cells
or rooms subject to this requirement include, but are not
limited to, those used for purposes of orientation, protec
tive custody, administrative or disciplinary detention or
segregation, detoxification and medical isolation.

IExceptu([j)J[Jl: Cells or rooms specially designed with
out protrusions and that are used solely for purposes
of suicide prevention shall not be required to include
grab bars.

JlI07.5.5.3 MedncaH care lfadllfitJies. Patient sleeping
units or cells required to be accessible in medical care
facilities shall be provided in addition to any medical
isolation cells required to comply with Section
1107.5.5.2.

1107.6 G1WUlIp R. Occupancies in Group R shall be provided
with accessible features in accordance with Sections 1107.6.1
through 1107.6.4.

:n07.(fi).Jl Group JRmJl. Group R-l occupancies shall be pro
vided with accessible features in accordance with Sections
1107.6.1.1 and 1107.6.1.2.

Jll107.6.1.Jl Accessiblle lUlll1lits. In occupancies in Group
R-l, Accessible dwelling units and sleeping units shall
be provided in accordance with Table 1107.6.1.1. All fa
cilities on a site shall be considered to determine the total
number of Accessible units. Accessible units shall be
dispersed among the various classes of units. Roll-in
showers provided in Accessible units shall include a per
manently mounted folding shower seat.
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TABLE 1107.6.1.1
ACCESSIBLE DWELLING AND SLEEPING UNITS

TOTAL NUMBER OF MINIMUM REQUIRED NUMBER OF ACCESSiBLE TOTAL NUMBER OF
UNITS PROVIDED UNITS ASSOCIATED WITH ROll-iN SHOWERS REQUIRED ACCESSIBLE UNITS

1 to 25 0 1

26 to 50 0 2

51 to 75 1 4

76 to 100 1 5

101 to 150 2 7

151 to 200 2 8

201 to 300 3 10

301 to 400 4 12

401 to 500 4 13

501 to 1,000 1% of total 3% of total

Over 1,000 10, plus 1 for each 100 over 1,000 30, plus 2 for each 100 over 1,000

1107.6.1.2 Type B units. In structures with four or more
dwelling or sleeping units intended to be occupied as a
residence, every dwelling and sleeping unit intended to
be occupied as a residence shall be a Type B unit.

Exception: The number of Type B units is permitted
to be reduced in accordance with Section 1107.7.

1107.6.2 Group R-2. Accessible units, Type A units and
Type B units shall be provided in occupancies in Group R-2
in accordance with Sections 1107.6.2.1 and 1107.6.2.2.

1107.6.2.1 Apartmen.t houses, monasteries and con
vents. Type A and Type B units shall be provided in
apartment houses, monasteries and convents in accor
dance with Sections 1107.6.2.1.1 and 1107.6.2.1.2.

1107.6.2.1.1 Type A units. In occupancies in Group
R-2 containing more than 20 dwelling units or sleep
ing units, at least 2 percent, but not less than one, of
the units shall be a Type A unit. All units on a site shall
be considered to determine the total number of units
and the required number ofType A units. Type A units
shall be dispersed among the various classes ofunits.

Exceptions:

1. The number of Type A units is permitted to
be reduced in accordance with Section
1107.7.

2. Existing structures on a site shall not con-
tribute to the total number of units on a site.

1107.6.2.1.2 Type B units. Where there are four or
more dwelling units or sleeping units intended to be
occupied as a residence in a single structure, every
dwelling unit and sleeping unit intended to be occu
pied as a residence shall be a Type B unit.

Exception: The number of Type B units is permit
ted to be reduced in accordance with Section
1107.7.

230

1107.6.2.2 Boarding houses, dormitories, fraternity
houses and soroll"ity houses. Accessible units and Type
B dwelling units shall be provided in boarding houses,
dormitories, fraternity houses and sorority houses in ac
cordance with Sections 1107.6.2.2.1 and 1107.6.2.2.2.

JlI07.6.2.2.1 Accessible units. Accessible dwelling
units and sleeping units shall be provided in accor
dance with Table 1107.6.1.1.

:ll.107.6.2.2.2 Type B units. Where there are four or
more dwelling units or sleeping units intended to be
occupied as a residence in a single structure, every
dwelling unit and every sleeping unit intended to be
occupied as a residence shall be a Type B unit.

Exception: The number of Type B units is permit
ted to be reduced in accordance with Section
1107.7.

1107.6.3 Group R-3. In occupancies in Group R-3 where
there are four or more dwelling units or sleeping units in
tended to be occupied as a residence in a single structure, ev
ery dwelling and sleeping unit intended to be occupied as a
residence shall be a Type B unit.

Exception: The number of Type B units is permitted to
be reduced in accordance with Section 1107.7.

:1.:11.07.6.4 Group R-4. Group R-4 occupancies shall be pro
vided with accessible features in accordance with Sections
1107.6.4.1 and 1107.6.4.2.

1107.6.4.1 Accessible units. At least one ofthe dwelling
or sleeping units shall be an Accessible unit.

1107.6.4.2 Type lB units. In structures with four or more
dwelling or sleeping units intended to be occupied as a
residence, every dwelling and sleeping unit intended to
be occupied as a residence shall be a Type B unit.

Exception: The number of Type B units is permitted
to be reduced in accordance with Section 1107.7.
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].].0/.1 GelllleJrall eXCeJPl1llomi. Where specifically permitted by
.Section 1107.5 or 1107.6, the required number of Type A and
Type B units is permitted to be reduced in accordance with Sec
tions 1107.7.1 through 1107.7.5.

110/.1.1 JRllJlnRrllimngs wntllnollJl1 ellevatoJr seJrvnce. Where no el
evator service is provided in a building, only the dwelling
and sleeping units that are located on stories indicated in
Sections 1107.7.1.1 and 1107.7.1.2 are required to be Type
A and Type B units. The number ofType A units shall be de
termined in accordance with Section 1107.6.2.1.1.

110/.1.1.1 Olllle s10Jry wn1l1n 1I'ype JR llJlllllnts JreqjlillllJretrll. At
least one story containing dwelling units or sleeping
units intended to be occupied as a residence shall be pro
vided with an accessible entrance from the exterior of the
building and all units intended to be occupied as a resi
dence on that story shall be Type B units.

110/.1.1.2 Acltrlln1nollllall s10Jrnes wntlln 1I'ype JR llJlllllnts. On all
other stories that have a building entrance in proximity to
arrival points intended to serve units on that story, as indi
cated in Items 1 and 2, all dwelling units and sleeping
units intended to be occupied as a residence served by
that entrance on that story shall be Type B units.

1. Where the slopes of the undisturbed site measured
between the planned entrance and all vehicular or
pedestrian arrival points within 50 feet of the
planned entrance are 10 percent or less, and

2. Where the slopes of the planned finished grade
measured between the entrance and all vehicular or
pedestrian arrival points within 50 feet of the
planned entrance are 10 percent or less.

Where no such arrival points are within 50 feet (15240
mm) of the entrance, the closest arrival point shall be
used unless that arrival point serves the story required by
Section 1107.7.1.1.

110/.1.2 MlilllltnstoJry llJlllllnts. A multistory dwelling or sleep
ing unit which is not provided with elevator service is not re
quired to be a Type B unit. Where a multistory unit is
provided with external elevator service to only one floor, the
floor provided with elevator service shall be the primary en
try to the unit, shall comply with the requirements for a Type
B unit and a toilet facility shall be provided on that floor.

110/./.3 IElleva10Jr seJrvnce to 1l1ne llowest stoJry wntlln llJlll1lnts.
Where elevator service in the building provides an accessi
ble route only to the lowest story containing dwelling or
sleeping units intended to be occupied as a residence, only
the units on that story which are intended to be occupied as a
residence are required to be Type B units.

110/.1.~ §Ute nmJPlJradkalln1y. On a site with multiple
nonelevator buildings, the number of units required by Sec
tion 1107.7.1 to be Type B units is permitted to be reduced to
a percentage which is equal to the percentage of the entire
site having grades, prior to development, which are less than
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10 percent, provided that all of the following conditions are
met:

1. Not less than 20 percent of the units required by Sec
tion 1107.7.1 on the site are Type B units;

2. Units required by Section 1107.7.1, where the slope
between the building entrance serving the units on
that story and a pedestrian or vehicular arrival point is
no greater than 8.33 percent, are Type B units;

3. Units required by Section 1107.7.1, where an elevated
walkway is planned between a building entrance serv
ing the units on that story and a pedestrian or vehicular
arrival point and the slope between them is 10 percent
or less are Type B units; and

4. Units served by an elevator in accordance with Sec-
tion 1107.7.3 are Type B units.

110/.1.5 Desngn lfilood. eRevatioll1. The required number of
Type A and Type B units shall not apply to a site where the
lowest floor or the lowest structural building members of
nonelevator buildings are required to be at or above the de
sign flood elevation resulting in:

1. A difference in elevation between the minimum
required floor elevation at the primary entrances and
vehicular and pedestrian arrival points within 50 feet
(15 240 mm) exceeding 30 inches (762 mm), and

2. A slope exceeding 10 percent between the minimum
required floor elevation at the primary entrances and
vehicular and pedestrian arrival points within 50 feet
(15240 mm).

Where no such arrival points are within 50 feet (15 240
mm) of the primary entrances, the closest arrival point shall
be used.

~EC1r~ON ~ 1(Q)~

S[P[EC~Al OCCUPANCIES

1108.]. -Gell1lerall. In addition to the other requirements of this
chapter, the requirements of Sections 1108.2 through 1108.4
shall apply to specific occupancies.

1108.2 AssembHy aJre31 seatnll1lg. Assembly areas with fixed
seating shall comply with Sections 1108.2.1 through 1108.2.8.
Dining areas shall comply with Section 1108.2.9.

1108.2.1 SeJrviices. Services and facilities provided in areas
not required to be accessible shall be provided on an accessi
ble level and shall be accessible.

111.08.2.2 Wheek!hlaRlt" spaces. In theaters, bleachers, grand-I'
stands, stadiums, arenas and other fixed seating assembly -~
areas, accessible wheelchair spaces complying with ICC ;
A 117.1 shall be provided in accordance with Sections X

1108.2.2.1 through 1108.2.2.5.

11mt2.2.1 GerrneJraH seatilllg. Wheelchair spaces shall be
provided in accordance with Table 1108.2.2.1
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CAPACITY OF SEATING MINIMUM REQUIRED NUMBER
IN ASSEMBLY AREAS OF WHEELCHAIR SPACES

4 to 25 1

26 to 50 2

51 to 100 4

101 to 300 5

301 to 500 6

6, plus 1 for each 150, or
501 to 5,000 fraction thereof, between 501

through 5,000

5,001 and over
36 plus 1 for each 200, or

fraction thereof, over 5,000I

..
I

ACCESSIBILITY

TABLE 1108.2.2.1
ACCESSIBLE WHEELCHAIR SPACES

1108.2.2.2 Luxury boxes, club boxes and suites. In
each luxury box, club box, and suite within arenas, stadi
ums and grandstands, wheelchair spaces shall be pro
vided in accordance with Table 1108.2.2.1.

1108.2.2.3 Other boxes. In boxes other than those re
quired to comply with Section 1108.2.2.2, the total num
ber of wheelchair spaces provided shall be determined in
accordance with Table 1108.2.2.1. Wheelchair spaces
shall be located in not less than 20 percent of all boxes
provided.

1108.2.3 Integration. Wheelchair spaces shall be an inte
gral part of the seating plan.

1108.2.4 Dispersion of wheelchair spaces. Dispersion of
wheelchair spaces shall be based on the availability of ac
cessible routes to various seating areas including seating at
various levels in multilevel facilities.

1108.2.4.1 Multilevel assembly seating areas. In multi
level assembly seating areas, wheelchair spaces shall be
provided on the main floor level and on one of each two
additional floor or mezzanine levels. Wheelchair spaces
shall be provided in each luxury box, club box and suite
within assembly facilities.

Exceptions:

1. In multilevel assembly spaces utilized for wor
ship services, where the second floor or mezza-

nine level contains 25 percent or less of the total _
seating capacity, wheelchair spaces shall be .,
permitted to all be located on the main level.

2. In multilevel assembly seating where the
second floor or mezzanine level provides 25
percent or less of the total seating capacity
and 300 or fewer seats, wheelchair spaces I
shall be permitted to all be located on the
main level.

1108.2.5 Companion seats. At least one companion seat
complying with ICC A117.1 shall be provided for each
wheelchair space required by Section 1108.2.2.

1108.2.6 Designated aisle seats. At least five percent, but
not less than one, of the total number of aisle seats provided
shall be designated aisle seats.

1108.2.7 Assistive listening systems. Each assembly area
where audible communications are integral to the use of the
space shall have an assistive listening system.

Exception: Other than in courtrooms, an assistive listen
ing system is not required where there is no audio ampli
fication system.

1108.2.7.1 Receivers. Receivers shall be provided for
assistive listening systems in accordance with Table
1108.2.7.1.

Exception: Where a building contains more than one
assembly area, the total number of required receivers
shall be permitted to be calculated according to the to
tal number of seats in the assembly areas in the build
ing provided that all receivers are usable with all
systems, and if assembly areas required to provide
assistive listening are under one management.

1108.2.7.2 Public address systems. Where stadiums,
arenas and grandstands provide audible public an
nouncements, they shall also provide equivalent text in
formation regarding events and facilities in compliance
with Sections 1108.2.7.2.1 and 1108.2.7.2.2.

1103.2.7.2.1 Prerecorded text messages. Whereelec
tronic signs are provided and have the capability to dis
play prerecorded text messages containing information
that is the same, or substantially equivalent, to informa-

TABLE 1108.2.7.1
RECEIVERS FOR ASSISTIVE LISTENING SYSTEMS

CAPACITY OF SEATING MINIMUM REQUIRED MINIMUM NUMBER OF RECEIVERS
IN ASSEMBLY AREAS NUMBER OF RECEIVERS TO BE HEARING-AID COMPATIBLE

50 or less 2 2

51 to 200 2, plus 1 per 25 seats over 50 seats* 2

201 to 500 2, plus 1 per 25 seats over 50 seats.* 1 per 4 receivers*

501 to 1,000 20, plus 1 per 33 seats over 500 seats* 1 per 4 receivers*

1,001 to 2,000 35, plus 1 per 50 seats over 1,000 seats* 1 per 4 receivers*

Over 2,000 55, plus 1 per 100 seats over 2,000 seats* 1 per 4 receivers*

NOTE: *=or fraction thereof
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tion that is provided audibly, signs shall display text
that is equivalent to audible announcements.

.E~ceJPltn([))fi]: Announcements that cannot be prere
corded in advance of the event shall not be required
to be displayed.

:D.11Ql8.2.7.2.2 IReallgtnme messages. Where electronic
signs are provided and have the capability to display
real-time messages containing information that is the
same, or substantially equivalent, to information that
is provided audibly, signs shall display text that is
equivalent to audible announcements.

],].08.2.8 JP'erformaJrnlCe areas. An accessible route shall di
rectly connect the performance area to the assembly seating
area where a circulation path directly connects a perfor
mance area to an assembly seating area. An accessible route
shall be provided from performance areas to ancillary areas
or facilities used by performers.

1l].08.2.~ DiJrnnng areas. In dining areas, the total floor area
allotted for seating and tables shall be accessible.

JE~lCelPtnmD.s:

1. In buildings or facilities not required to provide an
accessible route between levels, an accessible
route to a mezzanine seating area is not required,
provided that the mezzanine contains less than 25
percent of the total area and the same services are
provided in the accessible area.

2. In sports facilities, tiered dining areas providing
seating required to be accessible shall be required
to have accessible routes serving at least 25 percent
of the dining area, provided that accessible routes
serve accessible seating and where each tier is pro
vided with the same services.

Jl1l.08.2.9.1 DilJrnnJrng StlIlrf'alCes. Where dining surfaces for
the consumption of food or drink are provided, at least 5
percent, but not less than one, of the seating and standing
spaces at the dining surfaces shall be accessible and be
distributed throughout the facility.

.n.108.3 §elllfgser'VB.lCe storage fadllW.es. Self-service storage fa
cilities shall provide accessible individual self-storage spaces
in accordance with Table 1108.3.

TABLE 1108.3
ACCIESS~BllE SlElF-SIERV~CIE STORAGE fAC~l~T~IES

MINIMUM NUMBER OF REQUiRED
TOTAL SPACES IN FACILITY ACCESSIBLE SPACES

1 to 200 5%, but not less than 1

Over 200
10, plus 2% of total number of

units over 200

1108.3.11 Dis]persnOllD.. Accessible individual self-service
storage spaces shall be dispersed throughout the various
classes of spaces provided. Where more classes of spaces
are provided than the number of required accessible spaces,
the number of accessible spaces shall not be required to ex
ceed that required by Table 1108.3. Accessible spaces are
permitted to be dispersed in a single building of· a
multibuilding facility.
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1:fl.08.4 JJlllldidall ft'adllities. Judicial facilities shall comply with
Sections 1108.4.1 through 1108.4.3.

:fl.l08.4.1 COllllrtrooms. Each courtroom shall be accessible.

:D.I08.41.2 Hollding lCenS. Where provided, central holding
cells and court-floor holding cells shall comply with Sec
tions 1108.4.2.1 and 1108.4.2.2.

1108.4.2.:fl. Celllltrall lhloHdlillllg lCellDs. Where separate cen
tral holding cells are provided for adult males, juvenile
males, adult females or juvenile females, one of each
type shall be accessible. Where central holding cells are
provided and are not separated by age or sex, at least one
accessible cell shall be provided.

1108.4.2.2 COllllrtg1fJloor l!llolldiJlllg ceHlls. Where separate
court-floor holding cells are provided for adult males,ju
venile males, adult females or juvenile females, each
courtroom shall be served by one accessible cell of each
type. Where court-floor holding cells are provided and
are not separated by age or sex, courtrooms shall be
served by at least one accessible cell. Accessible cells
shall be permitted to serve more than one courtroom.

:fl.11dJl8.41.3 VnsitnIDlg areas. Visiting areas shall comply with
Sections 1108.4.3.1 and 1108.4.3.2.

11108.4.3.:fl. Cllllblides and! COllmteJrS. At least 5 percent,
but no fewer than one, of cubicles shall be accessible on
both the visitor and detainee sides. Where counters are
provided, at least one shall be accessible on both the visi
tor and detainee sides.

JE~lCeJPltilollll: This requirement shall not apply to the
detainee side of cubicles or counters at noncontact
visiting areas not serving holding cells.

1.n.08.4.3.2lPartntnol!Jls. Where solid partitions or security
glazing separate visitors from detainees, at least one of
each type of cubicle or counter partition shall be accessi
ble.

SECT~ON ~ 1~9
OTHErRl fEATURES A[N[J) [FAC~UT~ES

1:D.09.1 Gellllerall. Accessible building features and facilities
shall be provided in accordance with Sections 1109.2 through
1109.15.

E~ceJPltnmll: Type A and Type B dwelling and sleeping units
shall comply with ICC A117.1.

l1lO9.2 Tonne! alt1ldl bat!tllhllg fadiities. Toilet rooms and bathing
facilities shall be accessible. Where a floor level is not required
to be connected by an accessible route, the only toilet rooms or
bathing facilities provided within the facility shall not be lo
cated on the inaccessible floor. At least one of each type of fix
ture' element, control or dispenser in each accessible toilet
room and bathing facility shall be accessible.

lE~lCeJPltnmD.§:

1. In toilet rooms or bathing facilities accessed only
through a private office, not for common or public
use, and intended for use by a single occupant, any of
the following alternatives are allowed:
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1.1. Doors are permitted to swing into the clear
floor space provided the door swing can be re
versed to meet the requirements in ICC
A1l7.1,

1.2. The height requirements for the water closet
in ICC A1l7.1 are not applicable,

1.3. Grab bars are not required to be installed in a
toilet room, provided that reinforcement has
been installed in the walls and located so as to
permit the installation of such grab bars, and

1.4. The requirement for height, knee and toe
clearance shall not apply to a lavatory.

2. This section is not applicable to toilet and bathing
facilities that serve dwelling units or sleeping units
that are not required to be accessible by Section 1107.

3. Where multiple single-user toilet rooms or bathing
facilities are clustered at a single location and contain
fixtures in excess of the minimum required number of
plumbing fixtures, at least 5 percent, but not less than
one room for each use at each cluster, shall be accessi
ble.

4. Toilet room fixtures that are in excess· of those
required by the International Plumbing Code and that
are designated for use by children in day care and pri
mary school occupancies.

5. Where no more than one urinal is provided in a toilet
room or bathing facility, the urinal is not required to
be accessible.

6. Toilet rooms that are part of critical-care or inten
sive-care patient sleeping rooms are not required to be
accessible.

1109.2.1 Unisex toilet and bathing rOOIDS. In assembly
and mercantile occupancies, an accessible unisex toilet
room shall be provided where an aggregate of six or more
male and female water closets is required. In buildings of
mixed occupancy, only those water closets required for the
assembly or mercantile occupancy shall be used to deter
mine the unisex toilet room requirement. In recreational fa
cilities where separate-sex bathing rooms are provided, an
accessible unisex bathing room shall be provided. Fixtures
located within unisex toilet and bathing rooms shall be in
cluded in determining the number of fixtures provided in an
occupancy.

Exception: Where each separate-sex bathing room has
only one shower or bathtub fixture, a unisex bathing
room is not required.

1109.2.1.:1. Standard. Unisex toilet and bathing rooms
shall comply with Sections 1109.2.1.2 through
1109.2.1.7 and ICC A1l7.1.

1109.2.:1.2 Unisex tonet rooms. Unisex toilet rooms
shall include only one water closet and only one lavatory.
A unisex bathing room in accordance with Section
1109.2.1.3 shall be considered a unisex toilet room.
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Exception: A urinal is permitted to be provided in ad- _
dition to the water closet in a unisex toilet room. _

1109.2.1.3 Ull1lnsex bathing rooms. Unisex bathing
rooms shall include only one shower or bathtub fixture.
Unisex bathing rooms shall also include one water closet
and one lavatory. Where storage facilities are provided
for separate-sex bathing rooms, accessible storage facili-
ties shall be provided for unisex bathing rooms.

:n09.2.1.4 Location. Unisex toilet and bathing rooms
shall be located on an accessible route. Unisex toilet
rooms shall be located not more than one story above or
below separate-sex toilet rooms. The accessible route
from any separate-sex toilet room to a unisex toilet room
shall not exceed 500 feet (152 m).

1109.2.1.5 Prohibited location. In.passenger transpor
tation facilities and airports, the accessible route from
separate-sex toilet rooms to a unisex toilet room shall not
pass through security checkpoints.

1109.2.1.6 Clear floor space. Where doors swing into a
unisex toilet or bathing room, a clear floor space not less
than 30 inches by 48 inches (762 mm by 1219 mm) shall
be provided, within the room, beyond the area of the door
swing.

1109.2.1.7 Privacy. Doors to unisex toilet and bathing
rooms shall be securable from within the room.

1109.2.2 Water doset compartment. Where water closet
compartments are provided in a toilet room or bathing facil
ity, at least one wheelchair-accessible compartment shall be
provided. Where the combined total water closet compart
ments and urinals provided in a toilet room or bathing facil
ity is six or more, at least one ambulatory-accessible water
closet compartment shall be provided in addition to the
wheelchair-accessible compartment. Wheelchair-accessi
ble and ambulatory-accessible compartments shall comply
with ICC A1l7.1.

1109.3 Sinks. Where sinks are provided, at least 5 percent, but
not less than one, provided in accessible spaces shall comply
with ICC AII7.1.

Exceptions:

1. Mop or service sinks are not required to be accessible.

2. Sinks designated for use by children in day care and
primary school occupancies.

1109.4lKitcbens and kitchenettes. Where kitchens and kitch
enettes are provided in accessible spaces or rooms, they shall be I
accessible in accordance with ICC A117.1.

1109.5 Drinking fountains. On floors where drinking foun
tains are provided, at least 50 percent, but not less than one
fountain, shall be accessible.

1109.6 Elevators. Passenger elevators on an accessible route
shall be accessible and comply with Section 3001.3.

1109.7 ILifts. Platform (wheelchair) lifts are permitted to be a
part of a required accessible route in new construction where
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indicated in Items 1 through 7. Platform (wheelchair) lifts shall
be installed in accordance with ASME AI8.1.

1. An accessible route to a performing area and speakers'
platforms in occupancies in Group A.

2. An accessible route to wheelchair spaces required to
comply with the wheelchair space dispersion require
ments of Section 1108.2.2 through 1108.2.4.

3. An accessible route to spaces that are not open to the gen
eral public with an occupant load of not more than five.

4. An accessible route within a dwelling or sleeping unit.

5. An accessible route to wheelchair seating spaces located
in outdoor dining terraces in A-5 occupancies where the
means of egress from the dining terraces to a public way
are open to the outdoors.

6. An accessible route to raised judges' benches, clerks' sta
tions, jury boxes, witness stands and other raised or de
pressed areas in a court.

7. An accessible route where existing exterior site con-
straints make use of a ramp or elevator infeasible.

1109.8 StoJrage. Where fixed or built-in storage elements such
as cabinets, shelves, medicine cabinets, closets and drawers are
provided in required accessible spaces, at least one of each type
shall contain storage space complying with ICC A117.1.

1109.8.1 ILoclkeJrs. Where lockers are provided in accessible
spaces, at least five percent, but not less than one, of each
type shall be accessible.

1109.8.2 SlhleHvnll'Ug aJIlld dnspRay 1llll!lln~s. Self-service shelves
and display units shall be located on an accessible route.
Such shelving and display units shall not be required to
comply with reach-range provisions.

1109.8.3 C({)3t 1hl1[))1[))!ks anlIll [l[))lldnll1lg slhlellves. Where coat
hooks and folding shelves are provided in toilet rooms, toilet
compartments, or in dressing, fitting or locker rooms, at
least one of each type shall be accessible and shall be pro
vided in accessible toilet rooms without toilet compart
ments, accessible toilet compartments and accessible
dressing, fitting and locker rooms.

1109.9 DetedabRe WaIrJIllllll1lgs. Passenger transit platform edges
bordering a drop-off and not protected by platform screens or
guards shall have a detectable warning.

Excepltnmll: Detectable warnings are not required at bus
stops.

1109.10 Assemblly aIrea seatiiJIllg. Assembly areas with fixed
seating in every occupancy shall comply with Section 1108.2
for accessible seating and assistive listening devices.

1]1.09.11 Seating at tabHes, cm.llJIllteIrS 31l11lIll wl[))!r1k SllllIr[aces.
Where seating or standing space at fixed or built-in tables,
counters or work surfaces is provided in accessible spaces, at
least 5 percent of the seating and standing spaces, but not less
than one, shall be accessible. In Group 1-3 occupancy visiting
areas at least 5 percent, but not less than one, cubicle or counter
shall be accessible on both the visitor and detainee sides.
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ExceptnOJlJls:

1. Check-writing surfaces at check-out aisles not
required to comply with Section 1109.12.2 are not
required to be accessible.

2. In Group 1-3 occupancies, the counter or cubicle on
the detainee side is not required to be accessible at
noncontact visiting areas or in areas not serving
accessible holding cells or sleeping units.

1109.11.11. DisjpleIrSHmll. Accessible fixed or built-in seating
at tables, counters or work surfaces shall be distributed
throughout the space or facility containing such elements.

111.09.12 SeIrvice [acmtiies. Service facilities shall provide for 0
accessible features in accordance with Sections 1109.12.1
through 1109.12.5.

:n09.12.1 JDressnllJlg, fn~till1lg 211rnlIll ll({)clkeIr Irl[))({)ms. Where
dressing rooms, fitting rooms or locker rooms are provided,
at least 5 percent, but not less than one, ofeach type ofuse in
each cluster provided shall be accessible.

111.09.12.2 Checlk~l[))lj.Jtt aisRes. Where check-out aisles are
provided, accessible check-out aisles shall be provided in
accordance with Table 1109.12.2. Where check-out aisles
serve different functions, at least one accessible check-out

:~~~:ss~::~:~i~::r~~e1u~~~i~~~~:;c:~t;~~~~~~~-~~:~~~~: Ie....,..·.'.•.·.•

shall be provided in accordance with Table 11 09.12.2 for •.•
each function. Where check-out aisles are dispersed
throughout the building or facility, accessible check-out
aisles shall also be dispersed. Traffic control devices, secu
rity devices and turnstiles located in accessible check-out
aisles or lanes shall be accessible.

"!Exception: Where the area of the selling space is less
than 5,000 square feet (465 m2), only one check-out aisle
is required to be accessible.

TABLE 1109.12.2
ACCESS~BlE CHECK-OUT AISLES

iViUNIMUM NUMBER OF
TOTAL CIHIIECK-Ollrr A~SlIES OF ACCIESS~BllECIHIECK-OUT AISLES

IEACIHI FUNCT~ON OF EACH FIlJNCT~ON

1 to 4 1

5 to 8 2

9 to 15 3

Over 15 3, plus 20% of additional aisles

]1.109.12.3 Pount I[))[ sane and servnce CmlJnlteIrS. Where coun
ters are provided for sales or distribution of goods or ser
vices, at least one of each type provided shall be accessible.
Where such counters are dispersed throughout the building
or facility, accessible counters shall also be dispersed.

Jl109.12.4 Food. seJrvke Innes. Food service lines shall be
accessible. Where self-service shelves are provided, at least
50 percent, but not less than one, of each type provided shall
be accessible.
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1109.12.5 Queue and waiting lines. Queue and waiting
lines servicing accessible counters or check-out aisles shall
be accessible.

1109.13 Controls, operating mechanisms and hardware.
Controls, operating mechanisms and hardware intended for op
eration by the occupant, including switches that control light
ing and ventilation, and electrical convenience outlets, in
accessible spaces, along accessible routes or as parts of acces
sible elements shall be accessible.

Exceptions:

1. Operable parts that are intended for use only by ser
vice or maintenance personnel shall not be required to
be accessible.

2. Electrical or communication receptacles serving a
dedicated use shall not be required to be accessible.

3. Where two or more outlets are provided in a kitchen
above a length ofcounter top that is uninterrupted by a
sink or appliance, one outlet shall not be required to be
accessible.

4. Floor electrical receptacles shall not be required to be
accessible.

5. HVAC diffusers shall not be required to be accessible.

6. Except for light switches, where redundant controls
are provided for a single element, one control in each
space shall not be required to be accessible.

1109.13.1 Operable windows. Where operable windows
are provided in rooms that are required to be accessible in
accordance with Sections 1107.5.1.1, 1107.5.2.1,
1107.5.3.1, 1107.5.4, 1107.6.1.1, 1107.6.2.2.1 and
1107.6.4.1, at least one window in each room shall be acces
sible and each required operable window shall be accessi
ble.

Exception: Accessible windows are not required in
bathrooms or kitchens.

1109.14 Recreational facilities. Recreational facilities shall
be provided with accessible features in accordance with Sec
tions 1109.14.1 through 1109.14.3.

1109.14.1 Facilities serving a single building. In Group
R-2 and R-3 occupancies where recreational facilities are
provided serving a single building containing Type A or
Type B units, 25 percent, but not less than one, of each type
of recreational facility shall be accessible. Every recre
ational facility of each type on a site shall be considered to
determine the total number ofeach type that is required to be
accessible.

1109.14.2 Facilities serving multnpie buildings. In Group
R-2 and R-3 occupancies on a single site where multiple
buildings containing Type A or Type B units are served by
recreational facilities, 25 percent, but not less than one, of
each type of recreational facility serving each building shall
be accessible. The total number of each type of recreational
facility that is required to be accessible shall be determined
by considering every recreational facility of each type serv
ing each building on the site.
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1109.11.4.3 Other occupancies. All recreational facilities
not falling within the purview of Section 1109.14.1 or
1109.14.2 shall be accessible.

1109.15 Stairways. Stairways located along accessible routes
connecting floor levels that are not connected by an elevator
shall be designed and constructed to comply with ICC A117.1
and Chapter 10.

SECTION 1110
SIGNAGE

1110.1 Signs. Required accessible elements shall be identified
by the International Symbol of Accessibility at the following
locations:

1. Accessible parking spaces required by Section 1106.1
except where the total number of parking spaces pro-
vided is four or less. I

2. Accessible passenger loading zones.

3. Accessible areas of refuge required by Section 1007.6.

4. Accessible rooms where multiple single-user toilet or
bathing rooms are clustered at a single location.

5. Accessible entrances where not all entrances are accessi
ble.

6. Accessible check-out aisles where not all aisles are ac
cessible. The sign, where provided, shall be above the _
check-out aisle in the same location as the check-out.,
aisle number or type of check-out identification.

7. Unisex toilet and bathing rooms.

8. Accessible dressing, fitting and locker rooms where not
all such rooms are accessible.

1l.110.2 Dnrectional signage. Directional signage indicating the
route to the nearest like accessible element shall be provided at
the following locations. These directional signs shall include
the International Symbol of Accessibility:

1. Inaccessible building entrances.

2. Inaccessible public toilets and bathing facilities.

3. Elevators not serving an accessible route.

4. At each separate-sex toilet and bathing room indicating
the location of the nearest unisex toilet or bathing room
where provided in accordance with Section 1109.2.1.

5. At exits and elevators serving a required accessible I
space, but not providing an approved accessible means of
egress, signage shall be provided in accordance with Sec
tion 1007.7.

1110.3 Other signs. Signage indicating special accessibility
provisions shall be provided as shown:

1. Each assembly area required to comply with Section
1108.2.7 shall provide a sign notifying patrons of the
availability of assistive listening systems.

lException: Where ticket offices or windows are pro
vided, signs are not required at each assembly area
provided that signs are displayed at each ticket office
or window informing patrons of the availability of
assistive listening systems.
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2. At each door to an egress stairway, exit passageway and
exit discharge, signage shall be provided in accordance
with Section 1011.3.

3. At areas of refuge, signage shall be provided in accor
dance with Sections 1007.6.3 through 1007.6.5.

4. At areas for assisted rescue, signage shall be provided in
accordance with Section 1007.8.3.
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ec~APTE~ 12

INTEFUOR ENV~RONMENT

~IECT~ON 12(0)1
GlEN~~Al

:ll.201.1 ScoJPle. The provisions of this chapter shall govern ven
tilation, temperature control, lighting, yards and courts, sound
transmission, room dimensions, surrounding materials and ro
dent proofing associated with the interior spaces ofbuildings.

~lECTION 12(0)2
lOJlEf~N~r~ON~

Jl202.1 Gell1leJr21ll. The following words and terms shall, for the
purposes of this chapter and as used elsewhere in this code,
have the meanings shown herein.

SUNROOM ADDJITJION. A one-story addition added to an
existing building with a glazing area in excess of 40 percent of
the gross area of the structure's exterior walls and roof.

THERMAlL ISOlLATTION. A separation of conditioned
spaces, between a sunroom addition and a dwelling unit, con
sisting of existing or new walles), doors and/or windows.

~[EC1r~ON 12«JJ3l
VENT~lAT~ON

Jl203.1 GelIlleJrall. Buildings shall be provided with natural ven
tilation in accordance with Section 1203.4, or mechanical ven
tilation in accordance with the International Mechanical Code.

Jl203.2 AUk spaces. Enclosed attics and enclosed rafter spaces
formed where ceilings are applied directly to the underside of
roof framing members shall have cross ventilation for each sep
arate space by ventilating openings protected against the en
trance of rain and snow. Blocking and bridging shall be
arranged so as not to interfere with the movement of air. A min
imum of 1 inch (25 mm) of airspace shall be provided between
the insulation and the roof sheathing. The net free ventilating
area shall not be less than 1/150 of the area of the space venti
lated, with 50 percent of the required ventilating area provided
by ventilators located in the upper portion of the space to be
ventilated at least 3 feet (914 mm) above eave or cornice vents
with the balance of the required ventilation provided by eave or
cornice vents.

lExCeJPltROlIn: The minimum required net free ventilating area
shall be 11300 of the area of the space ventilated, provided a
vapor retarder having a transmission rate not exceeding 1
perm in accordance with ASTM E 96 is installed on the
warm side of the attic insulation and provided 50 percent of
the required ventilating area provided by ventilators located
in the upper portion of the space to be ventilated at least 3
feet (914 mm) above eave or cornice vents, with the balance
of the required ventilation provided by eave or cornice
vents.

Jl203.2']. Opemlfings UII1l1l:o aUk. Exterior openings into the at
tic space of any building intended for human occupancy
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shall be covered with corrosion-resistant wire cloth screen
ing, hardware cloth, perforated vinyl or similar material that
will prevent the entry of birds, squirrels, rodents, snakes and
other similar creatures. The openings therein shall be a min
imum of 1/8 inch (3.2 mm) and shall not exceed 1/4 inch (6.4
mm). Where combustion air is obtained from an attic area, it
shall be in accordance with Chapter 7 of the International

. Mechanical Code.

Jl2@3.3 UITlldeJrm1fi!ooJr vell1lma1l:uoll1l. The space between the bot
tom of the floor joists and the earth under any building except
spaces occupied by a basement or cellar shall be provided with
ventilation openings through foundation walls or exterior
walls. Such openings shall be placed so as to provide cross ven
tilation of the under-floor space.

1203.3.Jl Opell1lulI1lgs for llllITlldeJrmjfjjooJr vell1l1l:ulla1l:uolIll. The mini
mum net area of ventilation openings shall not be less than 1
square foot for each 150 square feet (0.67 m2 for each 100
m2) of crawl-space area. Ventilation openings shall be cov
ered for their height and width with any of the following ma
terials, provided that the least dimension of the covering
shall not exceed 1/ 4 inch (6 mm):

1. Perforated sheet metal plates not less than 0.070 inch
(1.8 mm) thick.

2. Expanded sheet metal plates not less than 0.047 inch
(1.2 mm) thick.

3. Cast-iron grills or gratings.

4. Extruded load-bearing vents.

5. Hardware cloth of 0.035 inch (0.89 mm) wire or
heavier.

6. Corrosion-resistant wire mesh, with the least dimen
sion not exceeding 1/8 inch (3.2 mm).

1203.3.2 Excep1l:noll1ls. The following are exceptions to Sec
tions 1203.3 and 1203.3.1:

1. Where warranted by climatic conditions, ventilation
openings to the outdoors are not required if ventila
tion openings to the interior are provided.

2. The total area of ventilation openings is permitted to
be reduced to 1/1500 of the under-floor area where the
ground surface is treated with an approved vapor re
tarder material and the required openings are placed
so as to provide cross ventilation of the space. The in
stallation ofoperable louvers shall not be prohibited.

3. Ventilation openings are not required where continu
ously operated mechanical ventilation is provided at a
rate of 1.0 cubic foot per minute (dm) for each 50
square feet (1.02 Lis for each 10 m2) of crawl-space
floor area and the ground surface is covered with an
approved vapor retarder.

4. Ventilation openings are not required when the
ground surface is covered with an approved vapor re
tarder, the perimeter walls are insulated and the space
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is conditioned in accordance with the International
Energy Conservation Code.

5. For buildings in flood hazard areas as established in
Section 1612.3, the openings for under-floor ventila
tion shall be deemed as meeting the flood opening re
quirements of ASCE 24 provided that the ventilation
openings are designed and installed in accordance
with ASCE 24.

1203.4 Natural ventilation. Natural ventilation ofan occupied
space shall be through windows, doors, louvers or other open
ings to the outdoors. The operating mechanism for such open
ings shall be provided with ready access so that the openings
are readily controllable by the building occupants.

1203.4.1 Ventilation area required. The minimum
openable area to the outdoors shall be 4 percent of the floor
area being ventilated.

1203.4.:tl Adjoining spaces. Where rooms and spaces
without openings to the outdoors are ventilated through
an adjoining room, the opening to the adjoining room
shall be unobstructed and shall have an area of not less
than 8 percent of the floor area of the interior room or
space, but not less than 25 square feet (2.3 m2). The mini
mum openable area to the outdoors shall be based on the
total floor area being ventilated.

Exception: Exterior openings required for ventila
tion shall be permitted to open into a thermally iso
lated sunroom addition or patio cover provided that
the openable area between the sunroom addition or
patio cover and the interior room shall have an area of
not less than 8 percent of the floor area of the interior
room or space, but not less than 20 square feet (1.86
m2). The minimum openable area to the outdoors shall
be based on the total floor area being ventilated.

1203.4.1.2 Openings below grade. Where openings be
low grade provide required natural ventilation, the out
side horizontal clear space measured perpendicular to
the opening shall be one and one-half times the depth of
the opening. The depth of the opening shall be measured
from the average adjoining ground level to the bottom of
the opening.

1203.4.2 Contaminants exhausted. Contaminant sources
in naturally ventilated spaces shall be removed in accor
dance with the International Mechanical Code and the In
ternational Fire Code.

1203.4.2.1 Bathrooms. Rooms containing bathtubs,
showers, spas and similar bathing fixtures shall be me
chanically ventilated in accordance with the Interna
tional Mechanical Code.

1203.4.3 Openings on yards or courts. Where natural ven
tilation is to be provided by openings onto yards or courts,
such yards or courts shall comply with Section 1206.

1203.5 Other VeJllltihlltioll1l and. exhaust systems. Ventilation
and exhaust systems for occupancies and operations involving
flammable or combustible hazards or other contaminant
sources as covered in the International Mechanical Code or the
International Fire Code shall be provided as required by both
codes.
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SECTiON 1204
TEMPERATURE CONTROL

1204.1lEquipment and systems. Interior spaces intended for
human occupancy shall be provided with active or passive
space-heating systems capable of maintaining a minimum in
door temperature of 68°F (20°C) at a point 3 feet (914 mm)
above the floor on the design heating day.

lException: Interior spaces where the primary purpose is not
associated with human comfort.

SECT~ON 1205
LIGHTING

1205.1 General. Every space intended for human occupancy
shall be provided with natural light by means of exterior glazed
openings in accordance with Section 1205.2 or shall be pro
vided with artificial light in accordance with Section 1205.3.
Exterior glazed openings shall open directly onto a public way
or onto a yard or court in accordance with Section 1206.

1205.2 Natu.:rallight. The minimum net glazed area shall not
be less than 8 percent of the floor area of the room served.

1205.2,]. Adjoining spaces. For the purpose of natural
lighting, any room is permitted to be considered as a portion
of an adjoining room where one-half of the area of the com
mon wall is open and unobstructed and provides an opening
of not less than one-tenth of the floor area of the interior
room or 25 square feet (2.32 m2), whichever is greater.

Exception: Openings required for natural light shall be
permitted to open into a thermally isolated sunroom ad
dition or patio cover where the common wall provides a
glazed area of not less than one-tenth of the floor area of
the interior room or 20 square feet (1.86 m2), whichever
is greater.

1205.2.2 Exterior openings. Exterior openings required by
Section 1205.2 for natural light shall open directly onto a
public way, yard or court, as set forth in Section 1206.

Exceptions:

1. Required exterior openings are permitted to open
into a roofed porch where the porch:

1.1. Abuts a public way, yard or court.

1.2. Has a ceiling height of not less than 7 feet
(2134 mm).

1.3. Has a longer side at least 65 percent open
and unobstructed.

2. Skylights are not required to open directly onto a
public way, yard or court.

1205.3 Artificial light. Artificial light shall be provided that is
adequate to provide an average illumination of 10 foot-candles
(107 lux) over the area of the room at a height of 30 inches (762
mm) above the floor level.

1205.4 Stairway illumination. Stairways within dwelling
units and exterior stairways serving a dwelling unit shall have
an illumination level on tread runs ofnot less than'1 foot-candle
(11 lux). Stairs in other occupancies shall be governed by
Chapter 10.
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1205.4.1 COJnltroDs. The control for activation of the re
quired stairway lighting shall be in accordance with the ICC
Electrical Code.

1205.5 EmeJrgeJnlcy egJress HightTIlI1lg. The means of egress shall
be illuminated-in accordance with Section 1006.1.

SlECT~ON ~ 206
YAlRlIDS OR COURTS

1206.1 GeJIleraR. This section shall apply to yards and courts
adjacent to exterior openings that provide natural light or venti
lation. Such yards and courts shall be on the same property as
the building.

1206.2 YaJrd!s. Yards shall not be less than 3 feet (914 mm) in
width for one- and two-story buildings. For buildings more
than two stories in height, the minimum width of the yard shall
be increased at the rate of 1 foot (305 mm) for each additional
story. For buildings exceeding 14 stories in height, the required
width of the yard shall be computed on the basis of 14 stories.

1206.3 Courts. Courts shall not be less than 3 feet (914 mm) in
width. Courts having windows opening on opposite sides shall
not be less than 6 feet (1829 mm) in width. Courts shall not be
less than 10 feet (3048 mm) in length unless bounded on one
end by a public way or yard. For buildings more than two sto
ries in height, the court shall be increased 1 foot (305 mm) in
width and 2 feet (310 mm) in length for each additional story.

- For buildings exceeding 14 stories in height, the required di
• mensions shall be computed on the basis of 14 stories.

1206.3.1 Cmut access. Access shall be provided to the bot
tom of courts for cleaning purposes.

1206.3.2 AllJr lllI1ltalke. Courts more than two stories in height
shall be provided with a horizontal air intake at the bottom
not less than 10 square feet (0.93 m2) in area and leading to
the exterior of the building unless abutting a yard or public
way.

1206.3.3 Cmut dJrallmllge. The bottom of every court shall
be properly graded and drained to a public sewer or other ap
proved disposal system complying with the International
Plumbing Code.

SECT~ON ~ 207
SOUNID TRANSM~SS~OlNl

1207.1 Scope. This section shall apply to common interior
walls, partitions and floor/ceiling assemblies between adjacent
dwelling units or between dwelling units and adjacent public
areas such as halls, corridors, stairs or service areas.

1207.2 AiJrQborlI1le S01lllIDld!. Walls, partitions and floor/ceiling
assemblies separating dwelling units from each other or from
public or service areas shall have a sound transmission class
(STC) of not less than 50 (45 if field tested) for air-borne noise

,

when tested in accordance with ASTM E 90. Penetrations or
openings in construction assemblies for piping; electrical de

.•;....~'... vices; recessed cabinets; bathtubs; soffits; or heating, ventilat
~. ing or exhaust ducts shall be sealed, lined, insulated or
! otherwise treated to maintain the required ratings. This require-

2003 ~NTERNAT~ONAlI8IUHllDiNGiCOIDIE®

~NTIERIOIR IENV~RONMENT

ment shall not apply to dwelling unit entrance doors; however,
such doors shall be tight fitting to the frame and sill.

1207.3 StJr1lllct1llllreQ!b({}lrne sound. Floor/ceiling assemblies be
tween dwelling units or between a dwelling unit and a public or
service area within the structure shall have an impact insulation
class (UC) rating of not less than 50 (45 if field tested) when
tested in accordance with ASTM E 492.

SIECT~ON 120~

~NTEfRIOR SPACE D~MlENlS~ONS

1208.1 Minnmum Jroom widths. Habitable spaces, other than a
kitchen, shall not be less than 7 feet (2134 mm) in any plan di
mension. Kitchens shall have a clear passageway of not less
than 3 feet (914 mm) between counter fronts and appliances or
counter fronts and walls.

1208.2 Minimum cemng heights. Occupiable spaces, habit
able spaces and corridors shall have a ceiling height of not less
than 7 feet 6 inches (2286 mm). Bathrooms, toilet rooms, kitch
ens, storage rooms and laundry rooms shall be permitted to
have a ceiling height of not less than 7 feet (2134 mm).

1ExceJP>~n({}lJrns:

1. In one- and two-family dwellings, beams or girders
spaced not less than 4 feet (1219 mm) on center and
projecting not more than 6 inches (152 mm) below the
required ceiling height. ¢:J

2. If any room in a building has a sloped ceiling, the pre
scribed ceiling height for the room is required in
one-half the area thereof. Any portion of the room
measuring less than 5 feet (1524 mm) from the fin
ished floor to the ceiling shall not be included in any
computation of the minimum area thereof.

3. Mezzanines constructed in accordance with Section
505.1.

1208.2,]. F1lJIl"red ceilhllg. Any room with a furred ceiling
shall be required to have the minimum ceiling height in
two-thirds of the area thereof, but in no case shall the height
of the furred ceiling be less than 7 feet (2134 mm).

Jl208.3 RO({}lm area. Every dwelling unit shall have at least one
room that shall have not less than 120 square feet (13.9 m2) of ~

net floor area. Other habitable rooms shall have a net floor area
of not less than 70 square feet (6.5 m2).

~~c:::lit:~v~~~il~~~~:~~~~~::;eaf~~tt~~6~a:;~~1;~I;~~.
floor area.

1208.4 Efficiency dwemng units. An efficiency living unit
shall conform to the requirements of the code except as modi
fied herein:

1. The unit shall have a living room of not less than 220
square feet (20.4 m) of floor area. An additional 100
square feet (9.3 m) of floor area shall be provided for
each occupant of such unit in excess of two.

2. The unit shall be provided with a separate closet.

3. The unit shall be provided with a kitchen sink, cook
ing appliance and refrigeration facilities, each having
a clear working space of not less than 30 inches (762
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mm) in front. Light and ventilation conforming to this
code shall be provided.

4. The unit shall be provided with a separate bathroom
containing a water closet, lavatory and bathtub or
shower.

SECTION 1209
ACCESS TO UNOCCUPIED SPACES

1209.1 Crawl spaces. Crawl spaces shall be provided with a
minimum of one access opening not less than 18 inches by 24
inches (457 mm by 610 mm).

1209.2 Attic spaces. An opening not less than 20 inches by 30
inches (559 mm by 762 mm) shall be provided to any attic area
having a clear height of over 30 inches (762 mm). A 30-inch
(762 mm) minimum clear headroom in the attic space shall be
provided at or above the access opening.

1209.3 Mechanicall appliances. Access to mechanical appli
ances installed in under-floor areas, in attic spaces and on roofs
or elevated structures shall be in accordance with the Interna
tional Mechanical Code.

SECTION 1210
SURROUNDING MATERIALS

1210.1 Floors. In other than dwelling units, toilet and bathing
room floors shall have a smooth, hard, nonabsorbent surface
that extends upward onto the walls at least 6 inches (152 mm).

1210.2 Walls. Walls within 2 feet (610 mm) of urinals and wa
ter closets shall have a smooth, hard, nonabsorbent surface, to a
height of4 feet (1219 mm) above the floor, and except for struc
tural elements, the materials used in such walls shall be of a
type that is not adversely affected by moisture.

Exception.s:

I 1. Dwelling units and sleeping units.

2. Toilet rooms that are not accessible to the public and
which have not more than one water closet.

Accessories such as grab bars, towel bars, paper dispensers
and soap dishes, provided on or within walls, shall be installed
and sealed to protect structural elements from moisture.

1210.3 Showers. Shower compartments and walls above bath
tubs with installed shower heads shall be finished with a
smooth, nonabsorbent surface to a height not less than 70
inches (1778 mm) above the drain inlet.

1210.4 Waterproof joints. Built-in tubs with showers shall
have waterproof joints between the tub and adjacent wall.

1210.5 Toilet rooms. Toilet rooms shall not open directly into a
room used for the preparation offood for service to the public.
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~NE~GY EfF~C~ENCY

~~Ctr~(Q)~ ~ 3(Q)~

GlElNJ~~~l

.ll.30.ll.•.ll. §!Cl[))pe. This chapter governs the design and construc
tion of buildings for energy efficiency.

.ll.301•.ll. •.ll. CJI"llaeJI"ll21. Buildings shall be designed and con
structed in accordance with the International Energy Con
servation Code.
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(CHAPlrER14

tEATER~OR WAllS

~!ECT~ON ~ 4(Q)~

GfENElRlAl

1401.1 Scope. The provisions of this chapter shall establish the
minimum requirements for exterior walls, exterior wall cover
ings, exterior wall openings, exterior windows and doors, ar
chitectural trim, balconies and bay windows.

~IECT~ON ~ 402
[D!Ef~NrnONS

140~tl GeIDleJran. The following words and terms shall, for the
purposes of this chapter and as used elsewhere in this code,
have the meanings shown herein.

ADHERED MASONRY VJENJEJER. Veneer secured and sup
ported through the adhesion of an approved bonding material
applied to an approved backing.

ANCHORJED MA§ONRY VJENJEJER. Veneer secured with
approved mechanical fasteners to an approved backing.

BACKING. The wall or surface to which the veneer is secured.

- EXTERiOR WALL. A wall, bearing or nonbearing, that is
• used as an enclosing wall for a building, other than a fire wall,

and that has a slope of 60 degrees (1.05 rad) or greater with the
horizontal plane.

EXTERIOR WALL COVERJING. A material or assembly of
materials applied on the exterior side of exterior walls for the
purpose of providing a weather-resisting barrier, insulation or
for aesthetics, including but not limited to, veneers, siding, ex
terior insulation and finish systems, architectural trim and em
bellishments such as cornices, soffits, facias, gutters and
leaders.

EXTERIOR WALJL IENVEJLOPE. A system or assembly of
exterior wall components, including exterior wall finish mate
rials, that provides protection of the building structural mem
bers, including framing and sheathing materials, and
conditioned interior space, from the detrimental effects of the
exterior environment.

JFllBER CEMENT §JIDllNG. A manufactured, fiber-reinforc
ing product made with an inorganic hydraulic or calcium sili
cate binder formed by chemical reaction and reinforced with
organic or inorganic nonasbestos fibers, or both. Additives that
enhance manufacturing or product performance are permitted.
Fiber cement siding products have either smooth or textured
faces and are intended for exterior wall and related applica
tions.

METAL COMPO§ll1fIE MATERJIAL (MCM). A fac
tory-manufactured panel consisting of metal skins bonded to
both faces of a plastic core.
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cific assembly including joints, seams, attachments, substrate, •
framing and other details as appropriate to a particular design.

VENEER. A facing attached to a wall for the purpose of pro
viding ornamentation, protection or insulation, but not counted
as adding strength to the wall.

SEC1~ON ~ 403
PERfORMANCE REQ!UJ~REM!ENT~

1403.]. Gell1leJraR. The provisions of this section shall apply to
exterior walls, wall coverings and components thereof.

1403.2 WeatheJr ]protection1l. Exterior walls shall provide the
building with a weather-resistant exterior wall envelope. The
exterior wall envelope shall include flashing, as described in
Section 1405.3. The exterior wall envelope shall be designed
and constructed in such a manner as to prevent the accumula
tion of water within the wall assembly by providing a water-re
sistive barrier behind the exterior veneer, as described in
Section 1404.2 and a means for draining water that enters the
assembly to the exterior of the veneer, unless it is determined
that penetration of water behind the veneer shall not be detri
mental to the building performance. Protection against conden
sation in the exterior wall assembly shall be provided in
accordance with the International Energy Conservation Code.

IExceptions:

1. A weather-resistant exterior wall envelope shall not
be required over concrete or masonry walls designed
in accordance with Chapters 19 and 21, respectively.

2. Compliance with the requirements for a means of
drainage, and the requirements of Sections 1405.2
and 1405.3, shall not be required for an exterior wall
envelope that has been demonstrated through testing
to resist wind-driven rain, including joints, penetra
tions and intersections with dissimilar materials, in
accordance with ASTM E 331 under the following
conditions:

2.1. Exterior wall envelope test assemblies shall
include at least one opening, one control joint,
one wall/eave interface and one wall sill. All
tested openings and penetrations shall be rep
resentative of the intended end-use configura
tion.

2.2. Exterior wall envelope test assemblies shall
be at least 4 feet by 8 feet (1219 mm by 2438
mm) in size.
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2.3. Exterior wall envelope assemblies shall be
tested at a minimum differential pressure of
6.24 pounds per square foot (psf) (0.297
kN/m\

2.4. Exterior wall envelope assemblies shall be
subjected to a minimum test exposure dura
tion of 2 hours.

The exterior wall envelope design shall be considered to
resist wind-driven rain where the results of testing indicate
that water did not penetrate control joints in the exterior wall
envelope, joints at the perimeter of openings or intersections
of terminations with dissimilar materials.

I 1403.3 Vapor retall"deJr. An approved vapor retarder shall be
provided.

Exceptions:

1. Where other approved means to avoid condensation
and leakage of moisture are provided.

2. Plain and reinforced concrete or masonry exterior
walls designed and constructed in accordance with
Chapter 19 or 21, respectively.

1403.4 Structural. Exterior walls, and the associated open
ings, shall be designed and constructed to resist safely the su
perimposed loads required by Chapter 16.

1403.5 Fire resistance. Exterior walls shall be fire-resistance
rated as required by other sections of this code with opening
protection as required by Chapter 7.

1403.6 Flood resistance. For buildings in flood hazard areas as
established in Section 1612.3, exterior walls extending below
the design flood elevation shall be resistant to water damage.
Wood shall be pressure-preservative treated in accordance with
AWPA Cl, C2, C3, C4, C9, C15, C18, C22, C23, C24, C28, PI,

II P2 and P3, or decay-resistant heartwood of redwood, black lo-
cust or cedar.

1

1403.7 Flood resistance folt" h.igh-velocity wave action areas.
For buildings in flood hazard areas subject to high-velocity
wave action as established in Section 1612.3, electrical, me
chanical and plumbing system components shall not be
mounted on or penetrate through exterior walls that are de
signed to break away under flood loads.

SECTION 1404
MATERIALS

1404.1 General. Materials used for the construction ofexterior
walls shall comply with the provisions of this section. Mate
rials not prescribed herein shall be permitted, provided that any
such alternative has been approved.

1404.2 WatergresBstive barrier. A minimum of one layer of
No. 15 asphalt felt, complying with ASTM D 226 for Type 1
felt, shall be attached to the sheathing, with flashing as de
scribed in Section 1405.3, in such a manner as to provide a
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continuous water-resistive barrier behind the exterior wall ve- _
neer. _

:TI.4041.3 Woodle Exterior walls of wood construction shall be de
signed and constructed in accordance with Chapter 23.

14104.3.1 Basic hardboard. Basic hardboard shall conform
to the requirements of AHA A135.4.

1404.3.2 Hardboard siding. Hardboard siding shall con
form to the requirements of AHA A135.6 and, where used
structurally, shall be so identified by the label ofan approved
agency.

1404.4 Masonry. Exterior walls of masonry construction shall
be designed and constructed in accordance with this section
and Chapter 21. Masonry units, mortar and metal accessories
used in anchored and adhered veneer shall meet the physical re
quirements of Chapter 21. The backing of anchored and ad
hered veneer shall be of concrete, masonry, steel framing or
wood framing.

1404.5 Metal. Exterior walls of formed steel construction,
structural steel or lightweight metal alloys shall be designed in
accordance with Chapters 22 and 20, respectively.

1404.5,]. Alu.minum siding. Aluminum siding shall con
form to the requirements of AAMA 1402.

1404.6 Conclt"ete. Exterior walls of concrete construction shall
be designed and constructed in accordance with Chapter 19.

1404.7 GRass-unnt masonry. Exterior walls of glass-unit ma- _
sonry shall be designed and constructed in accordance with _
Chapter 21.

1404.8 Plastllcs. Plastic panel, apron or spandrel walls as de
fined in this code shall not be limited in thickness, provided that
such plastics and their assemblies conform to the requirements
of Chapter 26 and are constructed of approved weather-resis
tant materials of adequate strength to resist the wind loads for
cladding specified in Chapter 16.

1404.9 Villlyl siding. Vinyl siding shall conform to the require
ments of ASTM D 3679.

1l.404.1([) Fiber cement sidin.g. Fiber cement siding shall con-I
form to the requirements of ASTM C 1186 and shall be so
identified on labeling listing an approved quality control
agency.

SECTION 1405
~NSTAllATIONOF WAll COVERINGS

1405.1 Genelt"at Exterior wall coverings shall be designed and
constructed in accordance with the applicable provisions of
this section.

1405.2 Weather protection. Exterior walls shall provide
weather protection for the building. The materials of the mini
mum nominal thickness specified in Table 1405.2 shall be ac
ceptable as approved weather coverings.
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For SI: I inch =25.4 mm.
a. Wood siding of thicknesses less than 0.5 inch shall be placed over sheathing

that conforms to Section 2304.6.

e b. Exclusive of texture.
c. As measured at the bottom of decorative grooves.
d. 16 ounces per square foot for cold-rolled copper and lead-coated copper, 12

ounces per square foot for copper shingles, high-yield copper and
lead-coated high-yield copper.

e

:£.405.3 JFRashing. Flashing shall be installed in such a manner
so as to prevent moisture from entering the wall or to redirect it
to the exterior. Flashing shall be installed at the perimeters of
exterior door and window assemblies, penetrations and termi
nations of exterior wall assemblies, exterior wall intersections
with roofs, chimneys, porches, decks, balconies and similar
projections and at built-in gutters and similar locations where
moisture could enter the wall. Flashing with projecting flanges
shall be installed on both sides and the ends of copings, under
sills and continuously above projecting trim.

J1405.3.1 Exterior wain pockets. In exterior walls of build
ings or structures, wall pockets or crevices in which mois
ture can accumulate shall be avoided or protected with caps
or drips, or other approved means shall be provided to pre
vent water damage.

11405.3.2 Masonry. Flashing and weepholes shall be lo
cated in the first course of masonry above finished ground
level above the foundation wall or slab, and other points of
support, including structural floors, shelf angles and lintels
where anchored veneers are designed in accordance with
Section 1405.5.

]1405.4 Wood vell1leers. Wood veneers on exterior walls of
buildings of Type I, n, HI and IV construction shall be not less
than I-inch (25 mm) nominal thickness, 0.438-inch (11.1 mm)
exterior hardboard siding or 0.375-inch (9.5 mm) exterior-type
wood structural panels or particleboard and shall conform to
the following:

1. The veneer does not exceed three stories in height, mea
sured from grade, except where fire-retardant-treated
wood is used, the height shall not exceed four stories.

2. The veneer is attached to or furred from a
noncombustible backing that is fire-resistance rated as
required by other provisions of this code.

3. Where open or spaced wood veneers (without concealed
spaces) are used, they shall not project more than 24
inches (610 mm) from the building wall.

1405.5 AlI1Iduored masonry veneer. Anchored masonry veneer
shall comply with the provisions of Sections 1405.5, 1405.6,
1405.7 and 1405.8 and Sections 6.1 and 6.2 of ACI 530/ASCE
m~~. ~

1405.5.11. Tolerallllces. Anchored masonry veneers in accor
dance with Chapter 14 are not required to meet the toler
ances in Article 3.3 Gl of ACI 530.lIASCE 6/TMS 602.

1405.5.2 Seismic ll"eqUlllrements. Anchored masonry ve
neer located in Seismic Design Category C, D, E or F shall
conform to the requirements of Section 6.2.2.10 of ACI ~

5301ASCE 5ITMS 402. ~
~

1405.6 Stone veneell". Stone veneer units not exceeding 10
inches (254 mm) in thickness shall be anchored directly to ma
sonry, concrete or to stud construction by one of the following
methods:

1. With concrete or masonry backing, anchor ties shall be
not less than O.l055-inch (2.68 mm) corrosion-resistant
wire, or approved equal, formed beyond the base of the
backing. The legs of the loops shall be not less than 6
inches (152 mm) in length bent at right angles and laid in
the mortar joint, and spaced so that the eyes or loops are

TABLE 14105.2
MINIMUM THICKNESS Of WEATHER COVERINGS

iVHNIMUli\Ii 1"1H~CKNIESS
COVlEfUNG TYPE (inches)

Adhered masonry veneer 0.25

Anchored masonry veneer 2.625

Aluminum siding 0.019

Asbestos-cement boards 0.125

Asbestos shingles 0.156

Cold-rolled copper<! 0.0216 nominal

Copper shinglesd 0.0162 nominal

Exterior plywood (with sheathing) 0.313

Exterior plywood (without sheathing) See Section 2304.6

Fjberboard siding 0.5

Fiber cement lap siding 0.25c

Fiber cement panel siding 0.25"

Glass-fiber reinforced concrete panels 0.375

Hardboard sidingC 0.25

High-yield copper<! 0.0162 nominal

Lead-coated copper<! 0.0216 nominal

Lead-coated high-yield copper 0.0162 nominal

Marble slabs 1

Partjcleboard (wjth sheathing) See Section 2304.6

Particleboard (without sheathing) See Section 2304.6

Precast stone facing 0.625

Steel (approved corrosion resistant) 0.0149

Stone (cast artificial) 1.5

Stone (natural) 2

Structural glass 0.344

Stucco or exterior portland cement plaster

Three-coat work over:

Metal plaster base 0.875b

Unit masonry 0.625b

Cast-in-place or precast concrete 0.625b

Two-coat work over:

Unjt masonry 0.5b

Cast-in-place or precast concrete 0.375b

Terra cotta (anchored) 1

Terra cotta (adhered) 0.25

Vinyl sjding 0.035

Wood shingles 0.375

Wood siding (wjthout sheathing)" 0.5

I:.'.·.·,'C

e
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12 inches (305 mm) maximum on center (o.c.) in both di
rections. There shall be provided not less than a
0.1055-inch (2.68 mm) corrosion-resistant wire tie, or
approved equal, threaded through the exposed loops for
every 2 square feet (0.2 m2) of stone veneer. This tie shall
be a loop having legs not less than 15 inches (381 mm) in
length bent so that it will lie in the stone veneer mortar
joint. The last 2 inches (51 mm) of each wire leg shall
have a right-angle bend. One-inch (25 mm) minimum
thickness of cement grout shall be placed between the
backing and the stone veneer.

2. With stud backing, a 2-inch by 2-inch (51 by 51 mm)
0.0625-inch (1.59 mm) corrosion-resistant wire mesh
with two layers of waterproofed paper backing in accor
dance with Section 1403.3 shall be applied directly to
wood studs spaced a maximum of 16 inches (406 mm)
o.c. On studs, the mesh shall be attached with
2-inch-long (51 mm) corrosion-resistant steel wire fur
ring nails at 4 inches (102 mm) o.c. providing a minimum
1.125-inch (29 mm) penetration into each stud and with
8d common nails at 8 inches (203 mm) o.c. into top and
bottom plates or with equivalent wire ties. There shall be
not less than a 0.1055-inch (2.68 mm) corrosion-resis
tant wire, or approved equal, looped through the mesh for
every 2 square feet (0.2 m2

) of stone veneer. This tie shall
be a loop having legs not less than 15 inches (381 mm) in
length, so bent that it will lie in the stone veneer mortar
joint. The last 2 inches (51 mm) of each wire leg shall
have a right-angle bend. One-inch (25 mm) minimum
thickness of cement grout shall be placed between the
backing and the stone veneer.

1405.7 Slab-type veneer. Slab-type veneer units not exceeding
2 inches (51 mm) in thickness shall be anchored directly to ma
sonry, concrete or stud construction. For veneer units of mar
ble, travertine, granite or other stone units of slab form ties of
corrosion-resistant dowels in drilled holes located in the mid
dle third of the edge of the units spaced a maximum of 24
inches (610 m) apart around the periphery of each unit with not
less than four ties per veneer unit. Units shall not exceed 20
square feet (1.9 m2) in area. If the dowels are not tight fitting,
the holes shall be drilled not more than 0.063 inch (1.6 mm)
larger in diameter than the dowel, with the hole countersunk to
a diameter and depth equal to twice the diameter of the dowel in
order to provide a tight-fitting key of cement mortar at the
dowel locations when the mortar in the joint has set. Veneer ties
shall be corrosion-resistant metal capable of resisting, in ten
sion or compression, a force equal to two times the weight of
the attached veneer. If made of sheet metal, veneer ties shall be
not smaller in area than 0.0336 by 1 inch (0.853 by 25 mm) or,
if made of wire, not smaller in diameter than 0.1483-inch (3.76
mm) wire.

1405.8 Terra cotta. Anchored terra cotta or ceramic units not
less than 1.625 inches (41 mm) thick shall be anchored directly
to masonry, concrete or stud construction. Tied terra cotta or
ceramic veneer units shall be not less than 1.625 inches (41
mm) thick with projecting dovetail webs on the back surface
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spaced approximately 8 inches (203 mm) o.c. The facing shallA
be tied to the backing wall with corrosion-resistant metal an-.
chors ofnot less than No.8 gage wire installed at the top ofeach
piece in horizontal bed joints not less than 12 inches (305 mm)
nor more than 18 inches (457 mm) o.c.; these anchors shall be
secured to 0.25-inch (6.4 mm) corrosion-resistant pencil rods
that pass through the vertical aligned loop anchors in the back-
ing wall. The veneer ties shall have sufficient strength to sup-
port the full weight of the veneer in tension. The facing shall be
set with not less than a 2-inch (51 mm) space from the backing
wall and the space shall be filled solidly with portland cement
grout and pea gravel. Immediately prior to setting, the backing
wall and the facing shall be drenched with clean water and shall
be distinctly damp when the grout is poured.

1405.9 Adhleredl masonry veneler. Adhered masonry veneer
shall comply with the applicable requirements in Section
1405.9.1 and Sections 6.1 and 6.3 of ACI 530/ASCE 5ITMS
402. •1405.9.1 Interior adhered masonry veneers. Interior ad-

hered masonry veneers shall have a maximum weight of 20
psf (0.958 kg/m2) and shall be installed in accordance with
Section 1405.9. Where the interior adhered masonry veneer
is supported by wood construction, the supporting members
shall be designed to limit deflection to 11600 of the span of
the supporting members.

1405.10 Metal venelers. Veneers of metal shall be fabricated
from approved corrosion-resistant materials or shall be pro- A
tected front and back with porcelain enamel, or otherwise be.
treated to render the metal resistant to corrosion. Such veneers
shall not be less than 0.0149-inch (0.378 mm) nominal thick-
ness sheet steel mounted on wood or metal furring strips or ap
proved sheathing on the wood construction.

1405.:ll.0.1 Attachment. Exterior metal veneer shall be se
curely attached to the supporting masonry or framing mem
bers with corrosion-resistant fastenings, metal ties or by
other approved devices or methods. The spacing of the fas
tenings or ties shall not exceed 24 inches (610 mm) either
vertically or horizontally, but where units exceed 4 square
feet (0.4 m2) in area there shall be not less than four attach
ments per unit. The metal attachments shall have a
cross-sectional area not less than provided by W 1.7 wire.
Such attachments and their supports shall be capable of re
sisting a horizontal force in accordance with the wind loads
specified in Section 1609, but in no case less than 20 psf
(0.958 kg/m2).

1405.11.0.2 Weather protection. Metal supports for exterior
metal veneer shall be protected by painting, galvanizing or
by other equivalent coating or treatment. Wood studs, fur
ring strips or other wood supports for exterior metal veneer
shall be approved pressure-treated wood or protected as re
quired in Section 1403.2. Joints and edges exposed to the
weather shall be caulked with approved durable waterproof-
ing material or by other approved means to prevent penetra- _
tion of moisture. •
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Jl~05.Jl.0.3 JBaclkllJljp. Masonry backup shall not be required
for metal veneer except as is necessary to meet the fire-resis
tance requirements of this code.

Jl4!05.JlOAJ GIl"«(JlllllnndlJinng. Grounding of metal veneers on
buildings shall comply with the requirements of Chapter 27
and the ICC Electrical Code.

Jl~rD5.JlJl GRass venneell". The area of a single section of thin exte
rior structural glass veneer shall not exceed 10 square feet (0.93
m2) where it is not more than 15 feet (4572 mm) above the level
of the sidewalk or grade level directly below, and shall not ex
ceed 6 square feet (0.56 m2) where it is more than 15 feet (4572
mm) above that level.

Jl4!05.JlJl.Jl ILenng~lhi anndllhienglhit The length or height of any
section of thin exterior structural glass veneer shall not ex
ceed 48 inches (1219 mm).

Jl~05.JlJl.2 ']f!lllklknness. The thickness of thin exterior struc
tural glass veneer shall be not less than 0.344 inch (8.7 mm).

Jl4!05.JlJl.3 AjpjpRnca~Jionn. Thin exterior structural glass ve
neer shall be set only after backing is thoroughly dry and af
ter application of an approved bond coat uniformly over the
entire surface of the backing so as to effectively seal the sur
face. Glass shall be set in place with an approved mastic ce
ment in sufficient quantity so that at least 50 percent of the
area of each glass unit is directly bonded to the backing by
mastic not less than 0.25 inch (6.4 mm) thick and not more
than 0.625 inch (15.9 mm) thick. The bond coat and mastic
shall be evaluated for compatibility and shall bond firmly to
gether.

Jl4!05.JlJl.4! ITnns~aRlla~nonn a~ sndlewalllk Revell. Where glass ex
tends to a sidewalk surface, each section shall rest in an ap
proved metal molding, and be set at least 0.25 inch (6.4 mm)
above the highest point of the sidewalk. The space between
the molding and the sidewalk shall be thoroughly caulked
and made water tight.

Jl405.JlJl.4.1I. ITnns1aRRa1Jionn a!bove sHldlewallk Revell. Where
thin exterior structural glass veneer is installed above the
level of the top of a bulkhead facing, or at a level more
than 36 inches (914 mm) above the sidewalk level, the
mastic cement binding shall be supplemented with ap
proved nonferrous metal shelf angles located in the hori
zontal joints in every course. Such shelf angles shall be
not less than 0.0478-inch (12 mm) thick and not less than
2 inches (51 mm) long and shall be spaced at approved
intervals, with not less than two angles for each glass
unit. Shelf angles shall be secured to the wall or backing
with expansion bolts, toggle bolts or by other approved
methods.

Jl405.JlJl.5 .]"oJinnts. Unless otherwise specifically approved
by the building official, abutting edges of thin exterior struc
tural glass veneer shall be ground square. Mitered joints
shall not be used except where specifically approved for
wide angles. Joints shall be uniformly buttered with an ap
proved jointing compound and horizontal joints shall be
held to not less than 0.063 inch (1.6 mm) by an approved

nonrigid substance or device. Where thin exterior structural
glass veneer abuts nonresilient material at sides or top, ex
pansionjoints not less than 0.25 inch (6.4 mm) wide shall be
provided.

Jl405.JlJl.6 MednaH11kaJl fr'as1eIllilffigs. Thin exterior structural
glass veneer installed above the level of the heads of show
windows and veneer installed more than 12 feet (3658 mm)
above sidewalk level shall, in addition to the mastic cement
and shelf angles, be held in place by the use of fastenings at
each vertical or horizontal edge, or at the four comers of
each glass unit. Fastenings shall be secured to the wall or
backing with expansion bolts, toggle bolts or by other meth
ods. Fastenings shall be so designed as to hold the glass ve
neer in a vertical plane independent of the mastic cement.
Shelf angles providing both support and fastenings shall be
permitted.

Jl405.JlJl.7 lFnas!hliJrllg. Exposed edges of thin exterior struc
tural glass veneer shall be flashed with overlapping corro
sion-resistant metal flashing and caulked with a waterproof
compound in a manner to effectively prevent the entrance of
moisture between the glass veneer and the backing.

Jl405.Jl2 JEx1erHoll" wBndows anrll d.oors. Windows and doors in
stalled in exterior walls shall conform to the testing and perfor- •
mance requirements of Section 1714.5."

1405.Jl2.1 IlI1ls~anatnonn. Windows and doors shall be in
stalled in accordance with approved manufacturer's instruc
tions. Fastener size and spacing shall be provided in such
instructions and shall be calculated based on maximum
loads and spacing used in the tests.

1405.13 VJill1lyl shIlling. Vinyl siding conforming to the require
ments of this section and complying with ASTM D 3679 shall
be permitted on exterior walls of buildings of Type V construc
tion located in areas where the basic wind speed specified in
Chapter 16 does not exceed 100 miles per hour (161 km/h) and
the building height is less than or equal to 40 feet (12 192 mm)
in Exposure C. Where construction is located in areas where
the basic wind speed exceeds 100 miles per hour (161 km/h), or
building heights are in excess of 40 feet (12 192 mm), tests or
calculations indicating compliance with Chapter 16 shall be
submitted. Vinyl siding shall be secured to the building so as to
provide weather protection for the exterior walls of the build
ing.

Jl405.Jl3.Jl ApJPllica~iloJlll. The siding shall be applied over
sheathing or materials listed in Section 2304.6. Siding shall
be applied to conform with the weather-resistant barrier re
quirements in Section 1403. Siding and accessories shall be
installed in accordance with approved manufacturer's in
structions. Unless otherwise specified in the approved man
ufacturer's instructions, nails used to fasten the siding and
accessories shall have a minimum 0.313-inch (7.9 mm)
head diameter and 0.125-inch (3.18 mm) shank diameter.
The nails shall be corrosion resistant and shall be long
enough to penetrate the studs or nailing strip at least 0.75
inch (19 mm). Where the siding is installed horizontally, the
fastener spacing shall not exceed 16 inches (406 mm) hori-
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zontallyand 12 inches (305 mm) vertically. Where the sid
ing is installed vertically, the fastener spacing shall not
exceed 12 inches (305 mm) horizontally and 12 inches (305
mm) vertically.

1405.14 Cement plaster. Cement plaster applied to exterior
walls shall conform to the requirements specified in Chapter
25.

1405.15 Fiber cement siding. Fiber cement siding comply
ing with Section 1404.10 shall be permitted on exterior walls
of Type I, II, III, IV and V construction for wind pressure re
sistance or wind speed exposures as indicated in the manufac
turer's compliance report and approved installation
instructions. Where specified, the siding shall be installed
over sheathing-or materials listed in Section 2304.6 and shall
be installed to conform to the weather-resistant barrier re
quirements in Section 1403. Siding and accessories shall be
installed in accordance with approved manufacturer's in
structions. Unless otherwise specified in the approved manu
facturer's instructions, nails used to fasten the siding to wood
studs shall be corrosion-resistant round head smooth shank

_and shall be long enough to penetrate the studs at least 1 inch
, (25 mm). For metal framing, all-weather screws shall be used

and shall penetrate the metal framing at least three full
threads.

1405.16 Fastening. Weather boarding and wall coverings shall
be securely fastened with aluminum, copper, zinc, zinc-coated
or other approved corrosion-resistant fasteners in accordance
with the nailing schedule in Table 2304.9.1 or the approved
manufacturer's installation instructions. Shingles and other
weather coverings shall be attached with appropriate stan
dard-shingle nails to furring strips securely nailed to studs, or
with approved mechanically bonding nails, except where
sheathing is of wood not less than I-inch (25 mm) nominal
thickness or of wood structural panels as specified in Table
2308.9.3(3).

1405.17 Fiber cement siding.

1405.17.1 Panel siding. Panels shall be installed with the
long dimension parallel to framing. Vertical joints shall oc
cur over framing members and shall be sealed with caulking
or covered with battens. Horizontal joints shall be flashed
with Z-flashing and blocked with solid wood framing.

1405.17.2 Horizontal lap siding. Lap siding shall be
lapped a minimum of 11/ 4 inches (32 mm) and shall have the
ends sealed with caulking, covered with an H-section joint
cover or located over a strip of flashing. Lap siding courses
shall be permitted to be installed with the fastener heads ex
posed or concealed, according to approved manufacturers'
instructions.
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SECTION 1406
COMBUSTIBLE MATERIALS ON THE EXTERIOR

SIDE OF EXTERIOR WALLS

1406.1 General. This section shall apply to exterior wall cover
ings, balconies and similar appendages, and bay and oriel win
dows constructed of combustible materials.

1406.2 Combustible exterior wall coverings. Combustible
exterior wall coverings shall comply with this section.

ExceptioI!1: Plastics complying with Chapter 26.

1406.2.1 Ignntioill resistance. Combustible exterior wall
coverings shall be tested in accordance with NFPA 268.

Exceptions:

1 Wood or wood-based products.

2. Other combustible materials covered with an exte
rior covering other than vinyl sidings listed in Ta
ble 1405.2.

3. Aluminum having a minimum thickness of 0.019
inch (0.48 mm).

4. Exterior wall coverings on exterior walls ofType V
construction.

1406.2.1.1 Fire separation 5 feet or less. Where in
stalled on exterior walls having a fire separation distance
of 5 feet (1524 mm) or less, combustible exterior wall
coverings shall not exhibit sustained flaming as defined
in NFPA 268. e
1406.2.1.2 Fire separation greater than 5 feet. For fire
separation distances greater than 5 feet (1524 mm), an as
sembly shall be permitted that has been exposed to a re-
duced level of incident radiant heat flux in accordance
with the NlFPA 268 test method without exhibiting sus
tained flaming. The minimum fire separation distance re
quired for the assembly shall be determined from Table
1406.2.1.2 based on the maximum tolerable level of inci-
dent radiant heat flux that does not cause sustained flam-
ing of the assembly.

1406.2.2 Architectural trim. In buildings of Type I, II, III
and IV construction that do not exceed three stories or 40
feet (12 192 mm) in height above grade plane, exterior wall
coverings shall be permitted to be constructed of wood
where permitted by Section 1405.4 or other equivalent com
bustible material. Combustible exterior wall coverings,
other than fire-retardant-treated wood complying with Sec
tion 2303.2 for exterior installation, shall not exceed 10 per
cent of an exterior wall surface area where the fire
separation distance is 5 feet (1524 mm) or less. Architec
tural trim that exceeds 40 feet (12 192 mm) in height above
grade plane shall be constructed of approved
noncombustible materials and shall be secured to the wall
with metal or other approved noncombustible brackets.

2003 INTERNATIONAL BUILDING CODE®



lABllE ~ 405.2.1.2
MINIMUM FIRE SEPAlRA1!~ON fOR COMBUS1!iBlE VENEERS

fiRE TOlERABllE FIRE TOllERABlE
SEPARATION lEVElINCIDIENT' SEPARATION lEVlEl iNCIDENT

DISTANCE RADIANT IHIEAT IDISTANCE RAID~ANT IHIEAT
(feet) IENERGV(kW/m2) (feet) IENIERGV(kW/m2)

5 12.5 16 5.9
6 11.8 17 5.5
7 11.0 18 5.2
8 10.3 19 4.9
9 9.6 20 4.6
10 8.9 21 4.4
11 8.3 22 4.1
12 7.7 23 3.9
13 7.2 24 3.7
14 6.7 25 3.5
15 6.3

For SI: 1 foot =304.8 mm, 1 BtuIH2 xOF =.0057 kW/m2 x K.

R406.Z.3lLoc31~il[))]l1l. Where combustible exterior wall cover
ing is located along the top of exterior walls, such trim shall
be completely backed up by the exterior wall and shall not
extend over or above the top of exterior walls.

R406.Z.41JFJilf'elblloclknIl1lg. Where the combustible exterior
wall covering is furred from the wall and fonns a solid sur
face, the distance between the back of the covering and the
wall shall not exceed 1.625 inches (41 mm) and the space
thereby created shall be fireblocked in accordance with Sec
tion 717 so that there will be no open space exceeding 100
square feet (9.3 m2). Where wood furring strips are used,
they shall be of approved wood of natural decay resistance
or preservative-treated wood.

JExceptnoIl1ls:

1. Fireblocking of cornices is not required in sin
gle-family dwellings.

2. Fireblocking shall not be required where installed
on noncombustible framing and the face of the ex
terior wall finish exposed to the concealed space is
covered by one of the following materials:

2.1. Aluminum having a minimum thickness of
0.019 inch (0.5 mm);

2.2. Corrosion-resistant steel having a base
metal thickness not less than 0.016 inch
(0.4 mm) at any point; or

2.3. Other approved noncombustible materials.

R4\06.3 lB31km1lnes 2lIl1ldl snmfill21lf' l!])]f'ojectnoll1ls. Balconies and
similar projections of combustible construction, other than
fire-retardant-treated wood, shall afford the fire-resistance rat
ing required by Table 601 for floor construction or shall be of
Type IV construction as described in Section 602.4, and the ag
gregate length shall not exceed 50 percent of the building per
imeter on each floor.

JExceptnoIl1ls:

1. On buildings of Type I and II construction, three sto
ries or less in height, fire-retardant-treated wood shall
be permitted for balconies, porches, decks and exte
rior stairways not used as required exits.
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2. Untreated wood is pennitted for pickets and rails, or
similar guardrail devices that are limited to 42 inches
0067 mm) in height.

3. Balconies and similar appendages on buildings of
Type III, IV and V construction shall be permitted to
be ofType V construction, and shall not be required to
have a fire-resistance rating where sprinkler protec
tion is extended to these areas.

4. Where sprinkler protection is extended to the balcony ~;,;,'..'.
areas, the aggregate length of the balcony on each
floor shall not be limited.

R41Q)6.4l B21Y wnmllows 2lIl1ldl m"nell wnll1ld!o'Ws. Bay ,and oriel win
dows shall confonn to the type of construction required for the
building to which they are attached.

JExceptnmll: Fire-retardant-treated wood shall be permitted
on buildings three stories or less ofType I, II, HI and IV con
struction.

SIECi~O~ 14(j]]
M~rAl (cOM~OS~Tre MAr~R~AlS 1MCM)

R4~7J. GeIl1lelf'all. The provisions ofthis section shall govern the
materials, construction and quality of metal composite materi
als (MCM) for use as exterior wall coverings in addition to I··
other applicable requirements of Chapters 14 and 16. '

14107.2 E"a~ri(Jr wain finish. MeM used as exterior wall finish j
or as elements ofbalconies and similar appendages and bay and
oriel windows to provide cladding or weather resistance shall
comply with Sections 1407.4 through 1407.13.

R4~7.3 Alf'clhlnted1lJlll"21ll tlf'im andl embellllisl1lmeHllts. MCM used ~

as architectural trim or embellishments shall comply with Sec- U
tions 1407.7 through 1407.13.

1407.4 §tIl"llJldllllIl"Sln dlesigHll. MCM systems shall be designed 0
and constructed to resist wind loads as required by Chapter 16
for components and cladding.

1407.5 AppJl"(w21n. Results of approved tests or an engineering
analysis shall be submitted to the building official to verify
compliance with the requirements of Chapter 16 for wind
loads.

1407.6 WeatheIl" ll"esnstall1lce. MCM systems shall comply with D
Section 1403 and shall be designed and constructed to resist
wind and rain in accordance with this section and the manufac
turer's installation instructions.

14\@7.7 D1l.HIl"abmay. MCM systems shall be constructed of ap- 0
proved materials that maintain the perfonnance characteristics
required in Section 1407 for the duration of use.

Jl407.8 JFnIl"eaIl"eSB§t~mce If'21anJlllg. Where MCM systems are used 0
on exterior walls required to have a fire-resistance rating in ac
cordance with Section 704, evidence shall be submitted to the
building official that the required fire-resistance rating is main
tained.

1l.407.91 §llllIl"lfacealb1lJllf'rrnnng c!bl21lf'adeIl"nstics. Unless otherwise ~...
specified, MCM shall have a flame spread index of 75 or less'
and a smoke-developed index of 450 or less when tested as an \
assembly in the maximum thickness intended for use in accor
dance with ASTM E84.
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1407.10 Type I, II, IIH and IV construction. Where installed
I on buildings of Type I, II, III and IV construction, MCM sys

tems shall comply with Sections 1407.10.1 through 1407.10.4,
or 1407.11.

I

I

I

I
I

1407.10.1 Surfaceabul"lIling chaIr'acteris1ics. MCM shall
have a flame spread index of not more than 25 and a
smoke-developed index of not more than 450 when tested as
an assembly in the maximum thickness intended for use in
accordance with ASTM E 84.

1407.10.2 ThermaD barriers. MCM shall be separated
from the interior of a building by an approved thermal bar
rier consisting ofO.5-inch (12.7 mm) gypsum wallboard or
equivalent thermal barrier material that will limit the aver
age temperature rise of the unexposed surface to not more
than 2500 P (121°C) after 15 minutes of fIre exposure in ac
cordance with the standard time-temperature curve of
ASTM E 119. The thermal barrier shall be installed in such a
manner that it will remain in place for not less than 15 min
utes based on a test conducted in accordance with UL 1715.

1407.10.3 Thermal barrier not Ir'equired. The thermal
barrier specifIed for MCM in Section 1407.10.2 is not re
quired where:

1. The MCM system is specifIcally approved based on
tests conducted in accordance with UL 1040 or UL
1715. Such testing shall be performed with the MCM
in the maximum thickness intended for use. The
MCM system shall include seams, joints and other
typical details used in the installation and shall be
tested in the manner intended for use.

2. The MCM is used as elements of balconies and simi-
lar appendages, architectural trim or embellishments.

1407.10.4 Fullascale tests. The MCM exterior wall assem
bly shall be tested in accordance with, and comply with, the
acceptance criteria of NFPA 285. Such testing shall be per
formed on the MCM system with the MCM in the maximum
thickness intended for use.

:ll.407JJ..2.1 Self ignition temperature. MCM shall~
have a self-ignition temperature of 6500 P (343°C) or.
greater when tested in accordance with ASTM D 1929.

:ll.407.:U.2.2 Lnmitations. Sections ofMCM shall not ex- g
ceed 300 square feet (27.9 m2) in area and shall be sepa"7
rated by a minimum of 4 feet (1219 rom) vertically.

1407.12 Type V construction. MCM shall be permitted to beI
installed on buildings of Type V construction.

1407.13 ILabeling. MCM shall be labeled in accordance with
Section 1703.5.

I

I 1407.11 Allternate conditions. MCM and MCM systems shall
not be required to comply with Sections 1407.10.1 through
1407.10.4 provided such systems comply with Section
1407.11.1 or 1407.11.2.

1407.11.1 Instaillations up to 40 feet in height. MCM shall
not be installed more than 40 feet (12 190 mm) in height
above the grade plane where installed in accordance with
Sections 1407.11.1.1 and 1407.11.1.2.

I

1407.11.1.1 FiJre separation distance of 5 feet or Bess.
Where the fIre separation distance is 5 feet (1524 rom) or
less, the area of MCM shall not exceed 10 percent of the
exterior wall surface.

1407.11.1.2 Ffir-e separation distance greateJr' thallll 5
feet. Where the fIre separation distance is greater than 5
feet (1524 mm), there shall be no limit on the area of ex
terior wall surface coverage using MCM.

1407.11.2 Installations up to 50 feet in height. MCM shall
not be installed more than 50 feet (15 240 rom) in height
above the grade plane where installed in accordance with
Sections 1407.11.2.1 and 1407.11.2.2.
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CCHAPlfER15

ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

~E(cl~ON ~ 5«JJ~

GENrE~Al

1501.1 §cGpe. The provisions of this chapter shall govern the
design, materials, construction and quality of roof assemblies,
and rooftop structures.

~~(cT~O~ ~ 5)«JJ2
[D)IEF~~~lU)NS

1502.1 GeH1lerall. The following words and terms shall, for the
purposes of this chapter and as used elsewhere in this code,
have the meanings shown herein.

]J.nJKLT~UP ROOF COVEllUNG. Two or more layers of felt
cemented together and surfaced with a cap sheet, mineral ag
gregate, smooth coating or similar surfacing material.

B$
JINTlERILAYMJEN1f. A layer of felt or nonbituminous satu-
rated felt not less than 18 inches (457 mm) wide, shingled be
tween each course of a wood-shake roof covering.

MJECHANJICAL EQUJIPMEN1f SCREEN. A partially en
closed rooftop structure used to aesthetically conceal heating,
ventilating and air conditioning (HVAC) electrical or mechani
cal equipment from view.

METAIL ROOF PANEIL. An interlocking metal sheet having a
minimum installed weather exposure of 3 square feet (.279 m2)

per sheet.

METAL ROOF §HII~GLE.An interlocking metal sheet hav
ing an installed weather exposure less than 3 square feet (.279
m2) per sheet.

MODWiJED BRTUMEN ROOF ODVlEWNG. One or more
layers of polymer-modified asphalt sheets. The sheet materials
shall be fully adhered or mechanically attached to the substrate
or held in place with an approved ballast layer.

PENTHOUSE. An enclosed, unoccupied structure above the
roof of a building, other than a tank, tower, spire, dome cupola
or bulkhead, occupying not more than one-third of the roof
area.

JPOSRTIIVlE ROOF ll))IRAINAGJE. The drainage condition in
which consideration has been made for all loading deflections
of the roof deck, and additional slope has been provided to en
sure drainage of the roof within 48 hours of precipitation.

JREROOFlING. The process of recovering or replacing an ex
isting roof covering. See "Roof recover" and "Roof replace
ment."

ROOF ASSEMBILY. A system designed to provide weather
protection and resistance to design loads. The system consists
of a roof covering and roof deck or a single component serving
as both the roofcovering and the roofdeck. A roof assembly in
cludes the roof deck, vapor retarder, substrate or thermal bar
rier, insulation, vapor retarder and roof covering.

ROOF COVERiNG. The covering applied to the roof deck
for weather resistance, fire classification or appearance.

ROOF COVERJING SYSTEM. See "Roof assembly."

ROOF DECK. The flat or sloped surface not including its sup
porting members or vertical supports.

ROOF UCOVER. The process of installing an additional
roof covering over a prepared existing roof covering without
removing the existing roof covering.

ROOF RJEPA[R. Reconstruction or renewal of any part of an
existing roof for the purposes of its maintenance.

ROOF REPLACEMENT. The process of removing the exist
ing roof covering, repairing any damaged substrate and install
ing a new roof covering.

ROOF VENTILATIION. The natural or mechanical process
of supplying conditioned or unconditioned air to, or removing
such air from, attics, cathedral ceilings or other enclosed spaces
over which a roof assembly is installed.

ROOFTOP STRUCTUR.E. An enclosed structure on or
above the roof of any part of a building.

SCUPPER. An opening in a wall or parapet that allows water
to drain from a roof.

SJING[JE~JPLY MEMBRANE. A roofing membrane that is
field applied using one layer of membrane material (either ho
mogeneous or composite) rather than multiple layers.

UNDERILAYMEN1f. One or more layers of felt, sheathing pa
per, nonbituminous saturated felt or other approved material
over which a steep-slope roof covering is applied.

SEC1J~ON 15(!)3)
WEATHER ~ROuEC1i"~OU\D

1503.1 Gener21ll. Roof decks shall be covered with approved
roof coverings secured to the building or structure in accor
dance with the provisions of this chapter. Roof coverings shall
be designed, installed and maintained in accordance with this
code and the approved manufacturer's instructions such that
the roofcovering shall serve to protect the building or structure.

]1503.2 lFRashill1lg. Flashing shall be installed in such a manner
so as to prevent moisture entering the wall and roof through ~'

joints in copings, through moisture-permeable materials and at ·,1,',',·,',.

intersections with parapet walls and other penetrations through ~.

the roof plane.

1503.2.11. LGcatioll1ls. Flashing shall be installed at wall and
roof intersections, at gutters, wherever there is a change in
roof slope or direction and around roof openings. Where
flashing is of metal, the metal shall be corrosion resistant
with a thickness of not less than 0.019 inch (.483 mm) (No:
26 galvanized sheet).
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1503.3 Coping. Parapet walls shall be properly coped with
noncombustible, weatherproof materials of a width no less
than the thickness of the parapet wall.

[P] 1503.4 Roof drainage. Design and installation of roof
drainage systems shall comply with the International
Plumbing Code.

1503.4.1 Gutters. Gutters and leaders placed on the outside
of buildings, other than Group R-3 as applicable in Section
101.2, private garages and buildings ofType V construction,
shall be of noncombustible material or a minimum of
Schedule 40 plastic pipe.

1503.5 Roof ventilation. Intake and exhaust vents shall be pro
vided in accordance with Section 1203.2 and the manufac
turer's installation instructions.

SECTION 1504
PERFORMANCE REQU~REMENTS

1504.1 Wind resistance of roofs. Roof decks and roof cover
ings shall be designed for wind loads in accordance with Chap
ter 16 and Sections 1504.2, 1504.3 and 1504.4.

• 1504.1.1 Wind resistance of asphalt shingles. Asphalt
I shingles shall be designed for wind speeds in accordance

with Section 1507.2.7.

1504.2 Wind resistance of clay and concrete tile. Clay and
concrete tile roof coverings shall be connected to the roof deck
in accordance with Chapter 16.

1504.3 Wind resistance of lDonbaHasted roofs. Roof cover
ings installed on roofs in accordance with Section 1507 that are
mechanically attached or adhered to the roof deck shall be de
signed to resist the design wind load pressures for cladding in
Chapter 16.

1504.3.1 Other roof systems. Roof systems with built-up,
modified bitumen, fully adhered or mechanically attached
single-ply through fastened metal panel roof systems, and
other types of membrane roof coverings shall also be tested
in accordance with FM 4450, FM 4470, UL 580 or UL 1897.

1504.3.2 Metal panel roof systems. Metal panel roof sys
tems through fastened or standing seam shall be tested in ac
cordance with UL 580 or ASTM E 1592.

1504.4 Ballasted low-slope roofsystems. Ballasted low-slope
(roof slope < 2:12) single-ply roof system coverings installed
in accordance with Section 1507 shall be designed in accor
dance with ANSI/SPRI RP-4.

1

1504.5 Edge securement for low-slope roofs. Low-slope
membrane roof systems metal edge securement, except gut
ters, installed in accordance with Section 1507, shall be de
signed in accordance with ANSI/SPRI ES-1, except the basic
wind speed shall be determined from Figure 1609.

1504.6 Physical properties. Roof coverings installed on
low-slope roofs (roof slope < 2: 12) in accordance with Section
1507 shall demonstrate physical integrity over the working life
of the roof based upon 2,000 hours of exposure to accelerated
weathering tests conducted in accordance with ASTM G 152,
ASTM G 155 or ASTM G 154. Those roof coverings that are
subject to cyclical flexural response due to wind loads shall not
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demonstrate any significant loss of tensile strength for _
unreinforced membranes or breaking strength for reinforced •
membranes when tested as herein required.

1504.7 Impact resistance. Roof coverings installed on
low-slope roofs (roof slope < 2: 12) in accordance with Section
1507 shall resist impact damage based on the results of tests
conducted in accordance with ASTM D 3746, ASTM D 4272,
CGSB 37-GP-52M or FM 4470.

SECTION 1505
FIRE ClASSIF~CATION

Jl505.1 General. Roof assemblies shall be divided into the
classes defined below. Class A, Band C roof assemblies and
roof coverings required to be listed by this section shall be
tested in accordance with ASTM E 108 or UL 790. In addition,
fire-retardant-treated wood roof coverings shall be tested in ac
cordance with ASTM D 2898. The minimum roof coverings in
stalled on buildings shall comply with Table 1505.1 based on
the type of construction of the building.

TABLE 1505.1 a,b
MiNIMUM ROOF COVERING CLASSIFICATION

FOR TYPES OF CONSTRUCTION

iA 18 IIA liB iliA IIIB IV VA VB

B B B CC B CC B B CC

For SI: 1 foot =304.8 nun, 1 square foot =0.0929 m2
. .

a. Unless otherwise required in accordance with the International Urban
Wildland Interface Code or due to the location of the building within a fire
district in accordance with Appendix D.

b. Nonclassified roof coverings shall be permitted on buildings of Group R-3,
as applicable in Section 101.2, and Group U occupancies, where there is a
minimum fire-separation distance of 6 feet measured from the leading edge
of the roof.

c. Buildings that are not more than two stories in height and having not more
than 6,000 square feet of projected roof area and where there is a minimum
1O-foot fire-separation distance from the leading edge of the roofto a lot line
on all sides of the building, except for street fronts or public ways, shall be
permitted to have roofs of No. 1cedar or redwood shakes and No.1 shingles.

1505.2 Class A roof assemblies. Class A roof assemblies are
those that are effective against severe fire test exposure. Class A
roof assemblies and roofcoverings shall be listed and identified
as Class A by an approved testing agency. Class A roof assem
blies shall be permitted for use in buildings or structures of all
types of construction.

Exception: Class A roof assemblies include those with cov
erings of brick, masonry, slate, clay or concrete roof tile, ex
posed concrete roof deck, ferrous or copper shingles or
sheets.

1505.3 Class B roof assemblies. Class B roof assemblies are
those that are effective against moderate fire-test exposure.
Class B roof assemblies and roof coverings shall be listed and
identified as Class B by an approved testing agency.

Exception: Class B roof assemblies include those with cov
erings of metal sheets and shingles.

1505.4 Class C roof assemblies. Class C roof assemblies are tit
. those that are effective against light fire-test exposure. Class C
roof assemblies and roofcoverings shall be listed and identified
as Class C by an approved testing agency.
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Jl505.5 Nal]JlHcRassifielrll Il"([Dofnllllg. Nonclassified roofing is ap
proved material that is not listed as a Class A, B or C roofcover
ing.

1505.6 Fill"ebIl"eaaIl"lrllaIl1l~b~lT'eaae([]l WO([D([]l s!hlnll1lglles am:ll s!hlakes.
Fire-retardant-treated wood shakes and shingles shall be
treated by impregnation with chemicals by the full-cell vac
uum-pressure process, in accordance with AWPA C1. Each
bundle shall be marked to identify the manufactured unit and
the manufacturer, and shall also be labeled to identify the clas
sification of the material in accordance with the testing re
quired in Section 1505.1, the treating company and the quality
control agency.

Jl.505.7 SpedallpUllIl"jpl([DSe Il"([Do[s. Special purpose wood shingle
or wood shake roofing shall conform with the grading and ap
plication requirements of Section 1507.8 or 1507.9. In addi
tion, an underlayment of 0.625-inch (15.9 mm) Type X
water-resistant gypsum backing board or gypsum sheathing
shall be placed under minimum nominal 0.5-inch-thick (12.7
mm) wood structural panel solid sheathing or I-inch (25 mm)
nominal spaced sheathing.

~[EC1rUJ~ ~ 5)(l»{5

MA'fEIR\~AlS

Jl.506.1 §~ope. The requirements set forth in this section shall
apply to the application of roof-covering materials specified
herein. Roof coverings shall be applied in accordance with this
chapter and the manufacturer's installation instructions. Instal
lation of roof coverings shall comply with the applicable provi
sions of Section 1507.

1506.2 C([Dmpatiiblm~y ([D[ ma~eIl"nalls. Roofs and roof coverings
shall be of materials that are compatible with each other and
with the building or structure to which the materials are ap
plied.

Jl506.3 MateIl"nal sJPledrn~atnoIl1ls amll jpllhyskaR dhlaIl"adeIl"istn~s.

Roof-covering materials shall conform to the applicable stan
dards listed in this chapter. In the absence of applicable stan
dards or where materials are of questionable suitability, testing
by an approved agency shall be required by the building official
to determine the character, quality and limitations of applica
tion of the materials.

Jl506.4 PJro([]l1l1ld ndeIl1l~m~a~H([DII1l. Roof-covering materials shall
be delivered in packages bearing the manufacturer's identify
ing marks and approved testing agency labels required in ac
cordance with Section 1505. Bulk shipments of materials shall
be accompanied with the same information issued in the form
of a certificate or on a bill of lading by the manufacturer.

~[Ecr~Off\ll ~ 5((»1
RE(QlUJ~REMtEN'fS fO!Rl ~OOF COVIERU\~G§

Jl.S07J. §~oJPle. Roof coverings shall be applied in accordance
with the applicable provisions of this section and the manufac
turer's installation instructions.

Jl507.2 ASJPlllnalt sl!nnll1lglles. The installation of asphalt shingles
shall comply with the provisions of this section and Table
1507.2.

Jl.S07'.2.Jl De~1k Jr'e((jjllllRIremell1l.~s. Asphalt shingles shall be fas
tened to solidly sheathed decks.

JlS07.2.2 SHojple. Asphalt shingles shall only be used on roof
slopes of two units vertical in 12 units horizontal (17-per
cent slope) or greater. For roof slopes from two units vertical
in 12 units horizontal (17-percent slope) up to four units ver
tical in 12 units horizontal (33-percent slope), double
underlayment application is required in accordance with
Section 1507.2.8.

15«D7.2.3 UlI1lderllaymermt. Unless otherwise noted, required
underlayment shall conform to ASTM D 226, Type I, or
ASTM D 4869, Type I.

JlS07'.2.4 Sell[badlhleIl"RJIllg pollymer modlilrned iblituJlmen shee~.

Self-adhering polymer modified bitumen sheet shall com
ply with ASTM D 1970.

1S07.2.S ASJPhall~ shingles. Asphalt shingles shall have
self-seal strips or be interlocking, and comply with ASTM
D 225 or ASTM D 3462.

JlS07.2.<fi) JFastell1leIl"s. Fasteners for asphalt shingles shall be
galvanized, stainless steel, aluminum or copper roofing
nails, minimum 12 gage [0.105 inch (2.67 nun)] shank with
a minimum 0.375 inch-diameter (9.5 mm) head, of a length
to penetrate through the roofing materials and a minimum of
0.75 inch (19.1 mm) into the roof sheathing. Where the roof
sheathing is less than 0.75 inch (19.1 mm) thick, the nails
shall penetrate through the sheathing. Fasteners shall com
ply with ASTM F 1667.

lS07.2.7' AUa~lhmellJlt. Asphalt shingles shall have the mini
mum number of fasteners required by the manufacturer and
Section 1504.1. Asphalt shingles shall be secured to the roof 0
with not less than four fasteners per strip shingle or two fas
teners per individual shingle. Where the roof slope exceeds
20 units vertical in 12 units horizontal (166-percent slope),
special methods of fastening are required. For roofs located
where the basic wind speed in accordance with Figure 1609
is 110 mph or greater, special methods of fastening are re
quired. Special fastening methods shall be tested in accor
dance with ASTM D 3161, modified to use a wind speed of
110 mph.

Jl.507.2.8 Ull1ldleIl"llaymell1l~ appllkatnOill. For roof slopes from
two units vertical in 12 units horizontal (17-percent slope),
up to four units vertical in 12 units horizontal (33-percent
slope), underlayment shall be two layers applied in the fol
lowing manner. Apply a minimum 19-inch-wide (483 mm)
strip of underlayment felt parallel with and starting at the
eaves, fastened sufficiently to hold in place. Starting at the
eave, apply 36-inch-wide (914 mm) sheets ofunderlayment
overlapping successive sheets 19 inches (483 mm) and fas
tened sufficiently to hold in place. For roof slopes of four
units vertical in 12 units horizontal (33-percent slope) or
greater, underlayment shall be one layer applied in the fol
lowing manner. Underlayment shall be applied shingle fash
ion, parallel to and starting from the eave and lapped 2
inches (51 mm), fastened only as necessary to hold in place.

Jl.S®7.2.8.Jl High wnmll ataaclhJmen~. Underlayment ap
plied in areas subject to high winds (greater than 110
mph in accordance with Figure 1609) shall be applied
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TABLE 1507.2
ASPHALT SHINGLE APPLICATION

COMPONENT INSTALLATION REQUIREMENT

I. Roof slope Asphalt shingles shall only be used on roof slopes of two units vertical in 12 units
horizontal (2: 12) or greater. For roof slopes from two units vertical in 12 units
horizontal (2:12) up to four units vertical in 12 units horizontal (4:12), double
underlayment application is required in accordance with Section 1507.2.8.

2. Deck requirement Asphalt shingles shall be fastened to solidly sheathed roofs.

3. Underlayment Underlayment shall conform with ASTM D 226, Type I, or ASTM D 4869, Type 1.

For roof slopes from two units vertical in 12 units Underlayment shall be two layers applied in the following manner. Apply a
horizontal (2: 12), up to four units vertical in 12 units minimum 19-inch strip or underlayment felt parallel to and starting at the eaves,
horizontal (4: 12) fastened sufficiently to hold in place. Starting at the eave, apply 35-inch-wide

sheets of underlayment overlapping successive sheets 19 inches and fastened
sufficiently to hold in place.

For roof slopes from four units vertical in 12 units Underlayment shall be one layer applied in the following manner. Underlayment
horizontal (4: 12) or greater shall be applied shingle fashion, parallel to and starting from the eave and lapped

2 inches, faste~ed only as necessary to hold in place.

In areas where the average daily temperature in January A membrane that consists of at least two layers of underlayment cemented
is 25°F or less or where there is a possibility of ice together or of a self-adhering polymer-modified bitumen sheet shall be used in
forming along the eaves causing a backup of water lieu of normal underlayment and extend from the eave's edge to a point at least 24

inches inside the exterior wall line of the building.

4. Application -

Attachment Asphalt shingles shall have the minimum number of fasteners required by the
manufacturer and Section 1504.1. Asphalt shingles shall be secured to the roof
with not less than four fasteners per strip shingle or two fasteners per individual
shingle. Where the roof slope exceeds 20 units vertical in 12 units horizontal
(20: 12), special methods of fastening are required.

Fasteners Galvanized, stainless steel, aluminum or copper roofing nails, minimum 12-gage
(0.105 inch) shank with a minimum 3fg-inch diameter head. Fasteners shall be
long enough to penetrate into the sheathing 3/4 inch or through the thickness of the
sheathing.

Flashings In accordance with Section 1507.2.9.

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, °C = WF) - 32]11.8, 1 mile per hour = 1.609 kmIh.

•

•

I

with corrosion- resistant fasteners in accordance with the
manufacturer's instructions. Fasteners are to be applied
along the overlap at a maximum spacing of 36 inches
(914 mm) on center.

1507.2.8.2 Ice dam membrane. In areas where the aver
age daily temperature in January is 25°F (-4°C) or less or
where there is a possibility of ice forming along the eaves
causing a backup of water, a membrane that consists of at
least two layers of underlayment cemented together or of
a self-adhering polymer modified bitumen sheet shall be
used in lieu of normal underlayment and extend from the
eave's edge to a point at least 24 inches (610 mm) inside
the exterior wall line of the building.

Exception: Detached accessory structures that con
tain no conditioned floor area.

1507.2.9 Flashings. Flashing for asphalt shingles shall
comply with this section. Flashing shall be applied in accor
dance with this section and the asphalt shingle manufac
turer's printed instructions.
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1507.2.9.1 Base al1ld cap flashing. Base and cap flashing
shall be installed in accordance with the manufacturer's
instructions. Base flashing shall be of either corro
sion-resistant metal of minimum nominal 0.OI9-inch
(0.483 mm) thickness or mineral-surfaced roll roofing
weighing a minimum of 77 pounds per 100 square feet
(3.76 kg/m2). Cap flashing shall be corrosion-resistant
metal of minimum nominal 0.OI9-inch (0.483 mm)
thickness.

1507.2.9.2 Valleys. Valley linings shall be installed in ac
cordance with the manufacturer's instructions before ap
plying shingles. Valley linings of the following types
shall be permitted:

1. For open valleys (valley lining exposed) lined with
metal, the valley lining shall be at least 16 inches •
(406 mm) wide and of any of the corrosion-resis-
tant metals in Table 1507.2.9.2.

2. For open valleys, valley lining of two plies of min
eral-surfaced roll roofing shall be permitted. The
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bottom layer shall be 18 inches (457 mm) and the
top layer a minimum of36 inches (914 mm) wide.

3. For closed valleys (valleys covered with shingles),
valley lining ofone ply of smooth roll roofing com
plying with ASTM D 224 and at least 36 inches
(914 mm) wide or types as described in hems 1and
2 above shall be permitted. Specialty
underlayment shall comply with ASTM D 1970.

l'AlSllE 1501.2.9.2
VAlllEV UNiNG MATIE~iAl

M~N~MUM

MATIEIR~Al TIHUCOCNESS GAGE WEIGHT

Copper - - 160z

Aluminum 0.024 in. - -

Stainless steel - 28 -

Galvanized steel 0.0179 in. 26 (zinc-coated G90) -

Zinc alloy 0.027 in. - -

Lead - - 2.5 pounds

Painted terne - - 20 pounds

For SI: 1 inch =25.4 mm, 1 pound =0.454 kg, 1 ounce =28.35 g.

:E.5QD7.2.9.3 DrrllJ!] edge. Provide drip edge at eaves and ga
bles of shingle roofs. Overlap to be a minimum of 2
inches (51 mm). Eave drip edges shall extend 0.25 inch
(6.4 mm) below sheathing and extend back on the roof a
minimum of 2 inches (51 mm). Drip edge shall be me
chanically fastened a maximum of 12 inches (305 mm)
o.c. A cricket or saddle shall be installed on the ridge side
of any chimney greater than 30 inches (762 mm) wide.
Cricket or saddle coverings shall be sheet metal or of the
same material as the roof covering.

1507.3 Cllay alllld[ cOIl1lcrre1e 1iile. The installation of clay and
concrete tile shall comply with the provisions of this section.

1507.3.1 Deck rre([JllilllllI"emerrn1s. Concrete and clay tile shall
be installed only over solid sheathing or spaced structural
sheathing boards.

1507.3.2 Deck siloJ!]e. Clay and concrete roof tile shall be in
stalled on roof slopes of 21/2 units vertical in 12 units hori
zontal (21-percent slope) or greater. For roof slopes from
21/2 units vertical in 12 units horizontal (21-percent slope) to
four units vertical in 12 units horizontal (33-percent slope),
double underlayment application is required in accordance
with Section 1507.3.3.

Jl507.3.31UmHdlerrRaymeIl1l1. Unless otherwise noted, required
underlayment shall conform to: ASTM D 226, Type II;
ASTM D 2626 or ASTM D 249 Type I mineral-surfaced roll
roofing.

15@7.3.3.1lLmo/gsRope rroofs. For roof slopes from 21/2

units vertical in 12 units horizontal (21-percent slope), up
to four units vertical in 12 units horizontal (33-percent

slope), underlayment shall be a minimum of two layers
applied as follows:

1. Starting at the eave, a 19-inch (483 mm) strip of
underlayment shall be applied parallel with the
eave and fastened sufficiently in place.

2. Starting at the eave, 36-inch-wide (914 mm) strips
of underlayment felt shall be applied overlapping
successive sheets 19 inches (483 mm) and fastened
sufficiently in place.

1507.3.3.2 Highgsiope rroofs. For roof slopes of four
units vertical in 12 units horizontal (33-percent slope) or
greater, underlayment shall be a minimum ofone layer of
underlayment felt applied shingle fashion, parallel to,
and starting from the eaves and lapped 2 inches (51 mm),
fastened only as necessary to hold in place.

1507.3.4 CHay anile. Clay roof tile shall comply with ASTM
C 1167.

1507.3.5 COll1HCrete tile. Concrete roof tiles shall be in accor
dance with the physical test requirements as follows:

1. The transverse strength of tiles shall be determined
according to Section 6.3 of ASTM C 1167 and in ac
cordance with Table 1507.3.5.

2. The absorption of concrete roof tiles shall be accord
ing to Section 8 of ASTM C 140. Roof tiles shall ab
sorb not more than 15 percent of the dry weight of the
tile during a 24-hour immersion test.

3. Roof tiles shall be tested for freeze/thaw resistance
according to Section 8 of ASTM C67. Roof tiles shall
show no breakage and not have more than 1 percent
loss in dry weight ofany individual concrete roof tile.

·TABlE 1507.3.5
TRANSVERSE BRIEAKiNG STRENGTH

OF CONCRETE ROOf TILE {ilbs.}

IORV

T~llE PROFilE Average of five tiles ~ndividual tile

High profile 400 350

Medium profile 300 250

Flat profile 300 250

For SI: 1 pound =4.45 N.

1507.3.6 Fas!elllHeJr's. Tile fasteners shall be corrosion resis
tant and not less than 11 gage, 5/16-inch (8.0 mm) head, and
of sufficient length to penetrate the deck a minimum of 0.75
inch (19.1 mm) or through the thickness of the deck, which
ever is less. Attaching wire for clay or concrete tile shall not
be smaller than 0.083 inch (2.1 mm). Perimeter fastening ar
eas include three tile courses but not less than 36 inches (914
mm) from either side of hips or ridges and edges of eaves
and gable rakes.

1507.3.7 Atltacllnment Clay and concrete roof tiles shall be
fastened in accordance with Table 1507.3.7.
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TABLE 1507.3.7
CLAY AND CONCRETE TILE ATTACHMENTs, b, C

GENERAL - CLAY OR CONCRETE ROOF TILE

Maximum basic Mean roof
wind speed height

(mph) (feet) Roof slope up to < 3:12 Roof slope 3:12 and over

85 0-60 One fastener per tile. Flat tile Two fasteners per tile. Only one fastener on slopes of 7: 12 and

100 0-40
without vertical laps, two less for tiles with installed weight exceeding 7.5 Ibs.lsq. ft.
fasteners per tile. having a width no greater than 16 inches.

The head of all tiles shall be nailed. The nose of all eave tiles shall be fastened with approved
100 > 40-60 clips. All rake tiles shall be nailed with two nails. The nose of all ridge, hip and rake tiles shall be

set in a bead of roofer's mastic.

110 0-60 The fastening system shall resist the wind forces in Section 1609.7.2.

120 0-60 The fastening system shall resist the wind forces in Section 1609.7.2.

130 0-60 The fastening system shall resist the wind forces in Section 1609.7.2.

All >60 The fastening system shall resist the wind forces in Section 1609.7.2.

INTERLOCKING CLAY OR CONCRETE ROOF TILE WITH PROJECTING ANCHOR LUGSd, e
(Installations on spaced/solid sheathing with battens or spaced sheathing)

Maximum basic Mean roof
wind speed height

(mph) (feet) Roof slope up to < 5:12 Roof slope 5:12 < 12:12 Roof slope 12:12 and over

One fastener per tile every other
One fastener required for every

85 0-60 Fasteners are not required. Tiles row. All perimeter tiles require one
with installed weight less than 9 fastener. Tiles with installed

tile. Tiles with installed weight

Ibs.lsq. ft. require a minimum of weight less than 9 Ibs.lsq. ft.
less than 9 Ibs.lsq. ft. require a

100 0-40 one fastener per tile. require a minimum of one fastener
minimum of one fastener per

per tile.
tile.

The head of all tiles shall be nailed. The nose of all eave tiles shall be fastened with approved
100 > 40-60 clips. All rake tiles shall be nailed with two nails The nose of all ridge, hip and rake tiles shall be

set in a bead of roofers's mastic.

110 0-60 The fastening system shall resist the wind forces in Section 1609.7.2.

120 0-60 The fastening system shall resist the wind forces in Section 1609.7.2.

130 0-60 The fastening system shall resist the wind forces in Section 1609.7.2.

All >60 The fastening system shall resist the wind forces in Section 1609.7.2.

INTERLOCKING CLAY OR CONCRETE ROOF TILE WITH PROJECTING ANCHOR LUGS
(Installations on solid sheathing without battens)

Maximum basic Mean rooi
wind speed height

(mph) (feet) All roof slopes

85 0-60 One fastener per tile.

100 0-40 One fastener per tile.

The head of all tiles shall be nailed. The nose of all eave tiles shall be fastened with approved
100 > 40-60 clips. All rake tiles shall be nailed with two nails The nose of all ridge, hip and rake tiles shall be

set in a bead of roofers's mastic.

110 0-60 The fastening system shall resist the wind forces in Section 1609.7.2.

120 0-60 The fastening system shall resist the wind forces in Section 1609.7.2.

130 0-60 The fastening system shall resist the wind forces in Section 1609.7.2.

All >60 The fastening system shall resist the wind forces in Section 1609.7.2.

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 1.609 krn/h, 1 pound per square foot = 0.0478 kn/m2.

a. Minimum fastener size. Corrosion-resistant nails not less than No. 11 gage with 5/16-inch head. Fasteners shall be long enough to penetrate into the sheathing 0.75
inch or through the thickness of the sheathing, whichever is less. Attaching wire for clay and concrete tile shall not be smaller than 0.083 inch.

b. Snow areas. A minimum of two fasteners per tile are required or battens and one fastener. e
c. Roof slopes greater than 24: 12. The nose of all tiles shall be securely fastened.
d. Horizontal battens. Battens shall be not less than linch by 2 inch nominal. Provisions shall be made for drainage by a minimum of lis-inch riser at each nail or by

4-foot-long battens with at least a 0.5-inch separation between battens. Horizontal battens are required for slopes over 7: 12.
e. Perimeter fastening areas include three tile courses but not less than 36 inches from either side of hips or ridges and edges of eaves and gable rakes.

258 2003 INTERNATIONAL BUILDING CODE®



JlS07.3.~ AppHkatlloIl1l. Tile shall be applied according to the
manufacturer's installation instructions, based on the fol
lowing:

1. Climatic conditions.

2. Roof slope.

3. Underlayment system.

4. Type of tile being installed.

JlSd)7.3\.<9J JFDaslhllIl1lg. At the juncture of the roof vertical sur
faces, flashing and counterflashing shall be provided in ac
cordance with the manufacturer's installation instructions,
and where of metal, shall not be less than 0.019-inch (0.48
mm) (No. 26 galvanized sheet gage) corrosion-resistant.
The valley flashing shall extend at least 11 inches (279 mm)
from the centerline each way and have a splash diverter rib
not less than 1 inch (25 mm) high at the flow line formed as
part of the flashing. Sections of flashing shall have an end
lap of not less than 4 inches (102 mm). For roof slopes of
three units vertical in 12 units horizontal (25-percent slope)
and over, the valley flashing shall have a 36-inch-wide (914
mm) underlayment ofone layer ofType I underlayment run
ning the full length of the valley, in addition to other required
underlaymen.t. In areas where the average daily temperature
in January is 25°F (-4°C) or less or where there is a possibil
ity of ice forming along the eaves causing a backup of water,
the metal valley flashing underlayment shall be solid ce
mented to the roofing underlayment for slopes under seven
units vertical in 12 units horizontal (58-percent slope) or of
self-adhering polymer modified bitumen sheet.

JlSlID7.41 MetaH ImGfp~llII1lens. The installation ofmetal roofpanels
shall comply with the provisions of this section.

JlS~7.4.Jl Deck re«:jjUDllJremeIl1lts. Metal roof panel roof cover
ings shall be applied to a solid or closely fitted deck, except
where the roof covering is specifically designed to be ap
plied to spaced supports.

JlS07.~.Z Deck sHo!P'e. The minimum slope for lapped,
nonsoldered seam metal roofs without applied lap sealant
shall be three units vertical in 12 units horizontal (25-percent
slope). The minimum slope for lapped, nonsoldered seam
metal roofs with applied lap sealant shall be one-half vertical
unit in 12 units horizontal (4-percent slope). The minimum
slope for standing seam of roof systems shall be one-quarter
unit vertical in 12 units horizontal (2-percent slope).

JlS07.4I.3\ MateJrll21H stand~lJrdls. Metal-sheet roof covering
systems that incorporate supporting structural members
shall be designed in accordance with Chapter 22.
Metal-sheet ro'of coverings installed over structural decking
shall comply with Table 1507.4.3.

Jl507.4.41 AUacllnmeIl1lt. Metal roofing fastened directly to
steel framing shall be attached by approved manufacturers'
fasteners. In the absence of manufacturer recommenda
tions, all of the following fasteners shall be used:

1. Galvanized fasteners shall be used for galvanized
roofs.

2. 300 series stainless-steel fasteners shall be used for
copper roofs.

3. Stainless-steel fasteners are acceptable for all types of
metal roofs.

"IT'Al8llE 1501.4.3
METAL ROOF COVERINGS

SlANDARD APPUCAliON
ROOf COVERING lVPE RAllE/1HICKNESS

ASTM B 209, 0.024 inch minimum

Aluminum
thickness for roll-formed panels and 0.019
inch minimum thickness for press-formed
shingles.

Aluminum-zinc alloy
ASTM A 792 AZ 50

coated steel

16 oz.lsq. ft. for metal-sheet roof-covering
Copper systems; 12 oz.lsq. ft. for preformed metal

shingle systems.

Galvanized steel
ASTM A 653 0-90 zinc-coated,
0.013-inch-thick minimum

Lead-coated copper ASTM B 101

Hard lead 2 lbs.lsq. ft.

Soft lead 3 lbs.lsq. ft.

Prepainted steel ASTM A 755

Teme coating of 40 lbs. per double base
Teme (tin) and teme- box, field painted where applicable in
coated stainless accordance with manufacturer's

installation instructions.

For SI: I ounce per square foot =0.0026 kg/m2,

I pound per square foot =4.882 kg/m2,

I inch =25.4 mm, I pound =0.454 kg.

]1S07.S Meta! J.rGof sihlRnglles. The installation of metal roof
shingles shall comply with the provisions of this section.

1507.S.Jl Deck re«:jjllllllJremelfRts. Metal roof shingles shall be
applied to a solid or closely fitted deck, except where the
roof covering is specifically designed to be applied to
spaced sheathing.

Jl.S07.5.Z Deck sHope. Metal roof shingles shall not be in
stalled on roof slopes below three units vertical in 12 units
horizontal (25-percent slope).

]1507.5.3 UJI1\((lIeJrH21yment. Underlayment shall conform to
ASTM D 226, Type I. In areas where the average daily tem
perature in January is 25°F (-4°C) or less or where there is a
possibility of ice forming along the eaves causing a backup
of water, an ice barrier that consists of at least two layers of
underlayment cemented together or of a self-adhering poly
mer-modified bitumen sheet, shall be used in lieu of normal
underlayment and extend from the eave's edge to a point at
least 24 inches (610 mm) inside the exterior wall line of the
building.

Exception: Detached accessory structures that contain ~.'

no conditioned floor area. U
11.507.5.4 MateJrnaH stalllllobmIis. Metal roof shingle roof cov
erings shall comply with Table 1507.4.3.

1507.5.5 Attachment. Metal roof shingles shall be secured
to the roof in accordance with the approved manufacturer's
installation instructions.
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1507.5.6 Flashing. Roof valley flashing shall be of corro
sion-resistant metal of the same material as the roof cover
ing or shall comply with the standards in Table 1507.4.3.
The valley flashing shall extend at least 8 inches (203 mm)
from the centerline each way and shall have a splash diverter
rib not less than 0.75 inch (19.1 mm) high at the flow line
formed as part of the flashing. Sections of flashing shall
have an end lap of not less than 4 inches (102 mm). In areas
where the average daily temperature in January is 25°P
(-4°C) or less or where there is a possibility of ice forming
along the eaves causing a backup of water, the metal valley
flashing shall have a 36-inch-wide (914 mm) underlayment
directly under it consisting of one layer of underlayment
running the full length of the valley, in addition to
underlayment required for metal roof shingles. The metal
valley flashing underlayment shall be solid cemented to the
roofing underlayment for roof slopes under seven units ver
tical in 12 units horizontal (58-percent slope) or of self-ad
hering polymer-modified bitumen sheet.

1507.6 Mineral-surfaced roll roofing. The installation of
mineral-surfaced roll roofing shall comply with this section.

1507.6.1 Deck requirements. Mineral-surfaced roll roof
ing shall be fastened to solidly sheathed roofs.

1507.6.2 Deck slope. Mineral-surfaced roll roofing shall
not be applied on roof slopes below one unit vertical in 12
units horizontal (8-percent slope).

1507.6.3 Underlayment. Underlayment shall conform to
ASTM D 226, Type I. In areas where the average daily tem
perature in January is 25°P (-4°C) or less or where there is a
possibility of ice forming along the eaves causing a backup
of water, an ice barrier that consists of at least two layers of
underlayment cemented together or of a self-adhering poly
mer-modified bitumen sheet, shall extend from the eave's
edge to a point at least 24 inches (610 mm) inside the exte
rior wall line of the building.

Exception: Detached accessory structures that contain
no conditioned floor area.

1507.6.4 Material standards. Mineral-surfaced roll roof
ing shall conform to ASTM D 224, ASTM D 249, ASTM D
371 or ASTM D 3909.

1507.7 Slate shingles. The installation of slate shingles shall
comply with the provisions of this section.

1507.7.1 Deck requirements. Slate shingles shall be fas
tened to solidly sheathed roofs.

1507.7.2 Deck slope. Slate shingles shall only be used on
slopes of four units vertical in 12 units horizontal (4: 12) or
greater.

1507.7.3 Underlayment. Underlayment shall comply with
ASTM D 226, Type II. In areas where the average daily tem
perature in January is 25°P (-4°C) or less or where there is a
possibility of ice forming along the eaves causing a backup
of water, an ice barrier that consists of at least two layers of
underlayment cemented together or of a self-adhering poly
mer-modified bitumen sheet, shall extend from the eave's
edge to a point at least 24 inches (610 mm) inside the exte
rior wall line of the building.
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Exception: Detached accessory structures that contain _
no conditioned floor area. •

1507.7.4 Material standards. Slate shingles shall comply
with ASTM C 406.

1507.7.5 Application. Minimum headlap for slate shingles
shall be in accordance with Table 1507.7.5. Slate shingles
shall be secured to the roof with two fasteners per slate.

TABLE 1507.7.5
SLATE SHINGLE HEADLAP

HEADLAP
SLOPE (inches)

4: 12 < slope < 8: 12 4

8:12 < slope < 20:12 3

slope ~ 20: 12 2

For 51: 1 inch =25.4 mm.

Jl507.7.6 Flashing. Flashing and counterflashing shall be
made with sheet metal. Valley flashing shall be a minimum
of 15 inches (381 mm) wide. Valley and flashing metal shall
be a minimum uncoated thickness of 0.0179-inch (0.455
mm) zinc-coated G90. Chimneys, stucco or brick walls shall
have a minimum of two plies of felt for a cap flashing con
sisting of a 4-inch-wide (102 mm) strip of felt set in plastic
cement and extending 1 inch (25 mm) above the first felt and
a top coating ofplastic cement. The felt shall extend over the _
base flashing 2 inches (51 mm). _

1507.8 Wood! shingles. The installation of wood shingles shall
comply with the provisions of this section and Table 1507.8.

1507.8.1 Deck requirements. Wood shingles shall be in
stalled on solid or spaced sheathing. Where spaced sheath
ing is used, sheathing boards shall not be less than I-inch by
4-inch (25 mm by 102 mm) nominal dimensions and shall
be spaced on centers equal to the weather exposure to coin
cide with the placement of fasteners.

1507.8.1.1 Solid sheathing required. Solid sheathing is
required in areas where the average daily temperature in
January is 25°F(-4°C) or less or where there is a possibil
ity of ice forming along the eaves causing a backup of
water.

1507.8.2 Deck slope. Wood shingles shall be installed on
slopes of three units vertical in 12 units horizontal (25-per
cent slope) or greater.

1507.8.3 Underlayment. Underlayment shall comply with
ASTM D 226, Type I. In areas where the average daily tem
perature in January is 25°P (-4°C) or less or where there is a
possibility of ice forming along the eaves causing a backup
of water, an ice barrier that consists of at least two layers of
underlayment cemented together or of a self-adhering poly
mer-modified bitumen sheet shall extend from the eave's
edge to a point at least 24 inches (610 mm) inside the exte
rior wall line of the building.

Exception: Detached accessory structures that contain
no conditioned floor area.
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TABLE ~501.8

WOOOC:» S~INGlE AND SHAKE !NS1l"AllAT~ON

ROOIF ITIEM WOOD SHINGLES WOOID SHAKES

Wood shingles shall be installed on slopes of Wood shakes shall be installed on slopes of four units
1. Roof slope three units vertical in 12 units horizontal (3:12) vertical in 12 units horizontal (4: 12) or greater.

or greater.

2. Deck requirement - -

Temperate climate Shingles shall be applied to roofs with solid or Shakes shall be applied to roofs with solid or spaced
spaced sheathing. Where spaced sheathing is sheathing.Where spaced sheathing is used, sheathing
used, sheathing boards shall not be 4 less than boards shall not be less than 1" x 4" nominal dimensions
1" x 4" nominal dimensions and shall be and shall be spaced on center equal to the weather
spaced on center equal to the weather exposure exposure to coincide with the placement of fasteners.
to coincide with the placement of fasteners. When 1" x 4" spaced sheathing is installed at 10 inches,

boards must be installed between the sheathing boards.

In areas where the average daily Solid sheathing required. Solid sheathing is required.
temperature in January is 25°F
or less or where there is a
possibility of ice forming along
the eaves causing a backup of
water.

3. Interlayment No requirements. Interlayment shall comply with ASTM D 226, Type 1.

4. Underlayment - -

Temperate climate Underlayment shall comply with ASTM D Underlayment shall comply with ASTM D 226, Type 1.
226, Type 1.

In areas where the average daily An ice shield that consists of at least two layers An ice shield that consists of at least two layers of
temperature in January is 25°F of underlayment cemented together or of a underlayment cemented together or of a self-adhering
or less or where there is a self-adhering polymer-modified bitumen sheet polymer-modified bitumen sheet shall extend from the
possibility of ice forming along shall extend from the eave's edge to a point at eave's edge to a point at least 24 inches inside the
the eaves causing a backup of least 24 inches inside the exterior wall line of exterior wall line of the building.
water. the building.

5. Application - -

Attachment Fasteners for wood shingles shall be corrosion
Fasteners for wood shakes shall be corrosion resistant

resistant with a minimum penetration of 0.75
with a minimum penetration of 0.75 inch into the

inch into the sheathing. For sheathing less than
sheathing. For sheathing less than 0.5 inch thick, the

0.5 inch thick, the fasteners shall extend
fasteners shall extend through the sheathing.

through the sheathing.

No. of fasteners Two per shingle. Two per shake.

Exposure Weather exposures shall not exceed those set Weather exposures shall not exceed those set forth in
forth in Table 1507.8.6 Table 1507.9.7

Method Shingles shall be laid with a side lap of not less Shakes shall be laid with a side lap of not less than 1.5
than 1.5 inches between joints in courses, and no inches between joints in adjacent courses. Spacing
two joints in any three adjacent courses shall be between shakes shall not be less than 0.375 inch or
in direct alignment. Spacing between shingles more than 0.625 inch for shakes and tapersawn shakes
shall be 0.25 to 0.375 inch. of naturally durable wood and shall be 0.25 to 0.375

inch for preservative taper sawn shakes.

Flashing In accordance with Section 1507.8.7. In accordance with Section 1507.9.8.

For SI: 1 inch = 25.4 mm, °C = WF) - 32]/1.8.

2003 ~NTEIF8~AT~ONAl BILD~lD!NG CO[))E®



ROOF ASSEMBLIES AND ROOFTOP STRUCTURES

1507.8.4 Material standards. Wood shingles shall be of
naturally durable wood and comply with the requirements
of Table 1507.8.4.

TABLE 1507.8.4
WOOD SHINGLE MATERIAL REQUIREMENTS

APPLICABLE
MATERIAL MINIMUM GRADES GRADING RULES

Wood shingles of naturally 1,2 or 3 eSSBdurable wood
CSSB =Cedar Shake and Shingle Bureau

1507.8.5 Attachment. Fasteners for wood shingles shall be
corrosion resistant with a minimum penetration of0.75 inch
(19.1 mm) into the sheathing. For sheathing less than 0.5
inch (12.7 mm) in thickness, the fasteners shall extend
through the sheathing. Each shingle shall be attached with a
minimum of two fasteners.

1507.8.6 Application. Wood shingles shall be laid with a
side lap not less than 1.5 inches (38 mm) between joints in
adjacent courses, and not be in direct alignment in alternate
courses. Spacing between shingles shall be 0.25 to 0.375
inches (6.4 to 9.5 mm). Weather exposure for wood shingles
shall not exceed that set in Table 1507.8.6.

TABLE 1507.8.6
WOOD SHINGLE WEATHER EXPOSURE AND ROOF SLOPE

EXPOSURE (inches)

LENGTH 3:12 pitch 4:12 pitch
ROOFING MATERIAL (inches) GRADE to < 4:12 or s~eeper

No.1 3.75 5
16 No.2 3.5 4

No.3 3 3.5

Shingles of naturally No.1 4.25 5.5
18 No.2 4 4.5durable wood No.3 3.5 4

No.1 5.75 7.5
24 No.2 5.5 6.5

No.3 5 5.5

For SI: 1 inch =25.4 mm.

1507.8.7 Flashing. At the juncture of the roof and vertical
surfaces, flashing and counterflashing shall be provided in
accordance with the manufacturer's installation instruc
tions, and where of metal, shall not be less than 0.019-inch
(0.48 mm) (No. 26 galvanized sheet gage) corrosion-resis
tant metal. The valley flashing shall extend at least 11 inches
(279 mm) from the centerline each way and have a splash di
verter rib not less than 1 inch (25 mm) high at the flow line
formed as part of the flashing. Sections of flashing shall
have an end lap of not less than 4 inches (102 mm). For roof
slopes of three units vertical in 12 units horizontal (25-per- .
cent slope) and over, the valley flashing shall have a
36-inch-wide (914 mm) underlayment ofone layer ofType I
underlayment running the full length of the valley, in addi
tion to other required underlayment. In areas where the av
erage daily temperature in January is 25°F (-4°C) or less or
where there is a possibility of ice forming along the eaves
causing a backup of water, the metal valley flashing
underlayment shall be solid cemented to the roofing
underlayment for slopes under seven units vertical in 12
units horizontal (58-percent slope).
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Jl507.9 Wood shakes. The installation of wood shakes shall
comply with the provisions of this section and Table 1507.8.

1507.9.1 Deck requirements. Wood shakes shall only be
used on solid or spaced sheathing. Where spaced sheathing
is used, sheathing boards shall not be less than I-inch by
4-inch (25 mm by 102 mm) nominal dimensions and shall
be spaced on centers equal to the weather exposure to coin
cide with the placement of fasteners. Where I-inch by
4-inch (25 mm by 102 mm) spaced sheathing is installed at
10 inches (254 mm) o.c., additional I-inch by 4-inch (25
mm by 102 mm) boards shall be installed between the
sheathing boards.

Jl507.9.1.1 Solid sheathing required. Solid sheathing is
required in areas where the average daily temperature in
January is 25°F (-4°C) or less or where there is a possibil
ity of ice forming along the eaves causing a backup of
water.

1507.9.2 Deck slope. Wood shakes shall only be used on
slopes of four units vertical in 12 units horizontal (33-per
cent slope) or greater.

1507.9.3 Underlayment. Underlayment shall comply
with ASTM D 226, Type I. In areas where the average daily
temperature in January is 25OF (-4°C) or less or where
there is a possibility of ice forming along the eaves causing
a backup of water, an ice barrier that consists of at least two
layers of underlayment cemented together or a self-adher
ing polymer-modified bitumen sheet shall extend from the
edge of the eave to a point at least 24 inches (610 mm) in
side the exterior wall line of the building.

Exception: Detached accessory structures that contain
no conditioned floor area.

1507.9.4 Illlterlayment. Interlayment shall comply with
ASTM D 226, Type I.

1507.9.5 Material standards. Wood shakes shall comply
with the requirements of Table 1507.9.5.

TABLE 1507.9.5
WOOD SHAKE MATERIAL REQUIREMENTS

APPLICABLE
MIN~MUM GRADING

MATERIAL GRADES RULES

Wood shakes of naturally durable wood 1 eSSB

Taper sawn shakes of naturally durable 1 or 2 eSSBwood

Preservative-treated shakes and 1 eSSBshingles of naturally durable wood

Fire-retardant-treated shakes and
1 eSSBshingles of naturally durable wood

Preservative-treated taper sawn shakes
of Southern yellow pine treated in 1 or 2 TFS
accordance with AWPA Standard C2

CSSB =Cedar Shake and Shingle Bureau.
TFS =Forest Products Laboratory of the Texas Forest Services.

1507.9.6 Attachment. Fasteners for wood shakes shall be
corrosion resistant with a minimum penetration of 0.75 inch
(19.1 mm) into the sheathing. For sheathing less than 0.5
inch (12.7 mm) in thickness, the fasteners shall extend

21003 INTERNATIONAL BUILDING COD!E®

e
I



through the sheathing. Each shake shall be attached with a
minimum of two fasteners.

Jl.50'090' AppRk211nmllo Wood shakes shall be laid with a side
lap not less than 1.5 inches (38 mm) between joints in adja
cent courses. Spacing between shakes in the same course
shall be 0.375 to 0.625 inches (9.5 to 15.9 mm) for shakes
and taper sawn shakes of naturally durable wood and shall
be 0.25 to 0.375 inch (6.4 to 9.5 mm) for preservative taper
sawn shakes. Weather exposure for wood shakes shall not
exceed those set in Table 1507.9.7.

TABllE 1507.9.7
WOOD S~AKE WEA1r~ER [EXPOSURE

ANlDJ ROOf SUJJPIE

EXPOSURE
(inches)

lENGTH 4:12 P~TCIHI

ROOFING MATERIAL (inches) GRADE OR STEEPER

Shakes of naturally 18 No.1 7.5
durable wood 24 No.1 lOa

18 No.1 7.5
Preservative-treated taper 24 No.1 10
sawn shakes of Southern
yellow pine 18 No.2 5.5

24 No.2 7.5

18 No.1 7.5

Taper sawn shakes of 24 No.1 10

naturally durable wood 18 No.2 5.5
24 No.2 7.5

For SI: 1 inch = 25.4 mm.
a. For 24-inch by O.375-inch handsplit shakes, the maximum exposure is 7.5

inches.

150'09JJ IFHas!lllnll1lgo At the juncture of the roof and vertical
surfaces, flashing and counterflashing shall be provided in
accordance with the manufacturer's installation instruc
tions, and where of metal, shall not be less than 0.019-inch
(0.48 mm) (No. 26 galvanized sheet gage) corrosion-resis
tant metal. The valley flashing shall extend at least 11 inches
(279 mm) from the centerline each way and have a splash di
verter rib not less than 1 inch (25 mm) high at the flow line
formed as part of the flashing. Sections of flashing shall
have an end lap of not less than 4 inches (102 mm). For roof
slopes of 3 units vertical in 12 units horizontal (25-percent
slope) and over, the valley flashing shall have a
36-inch-wide (914 mm) underlayment ofone layer ofType I
underlayment running the full length of the valley, in addi
tion to other required underlayment. In areas where the aver
age daily temperature in January is 25°F (-4°C) or less or
where there is a possibility of ice forming along the eaves
causing a backup of water, the metal valley flashing
underlayment shall be solid cemented to the roofing
underlayment for slopes under seven units vertical in 12
units horizontal (58-percent slope).

liSO'o10 B1lRnlliallllp ll"oo[so The installation of built-up roofs shall
comply with the provisions of this section.

Jl50'JWU. SHopeo Built-up roofs shall have a design slope of
a minimum of one-fourth unit vertical in 12 units horizontal
(2-percent slope) for drainage, except for coal-tar built-up
roofs that shall have a design slope of a minimum one-eighth
unit vertical in 12 units horizontal (I-percent slope).

ROOf ASSIEMBUIES AND AOOf1rOP STRUCTURES

150'01002 Matell"R21ll stalllldaIrdso Built-up roof covering ma
terials shall comply with the standards in Table 1507.10.2.

llS0iJlli Modified. bitumelflll"oofHJI1lgo The installation of modi
fied bitumen roofing shall comply with the provisions of this
section.

TABLE 1507.10.2
BUILT-UP ROOFING MATERIAL STANDARDS

MATERIAL STANDARD STANDARD

Acrylic coatings used in roofing ASTM D 6083

Aggregate surfacing ASTM D 1863

Asphalt adhesive used in roofing ASTMD3747

Asphalt cements used in roofing
ASTM D 3019; D 2822;
D4586

Asphalt-coated glass fiber base sheet ASTM D4601

Asphalt coatings used in roofing
ASTM D1227; D 2823; D
4479

Asphalt glass felt ASTM D 2178

Asphalt primer used in roofing ASTMD41

Asphalt-saturated and asphalt-coated
ASTM D 2626

organic felt base sheet

Asphalt-saturated organic felt
ASTMD226

(perforated)

Asphalt used in roofing ASTM D 312

Coal-tar cements used in roofing ASTM D 4022; D 5643

Coal-tar saturated organic felt ASTMD227

Coal-tar pitch used in roofing ASTM D 450; Type I or II

Coal-tar primer used in roofing,
ASTMD43

damproofing and waterproofing

Glass mat, coal tar ASTMD4990

Glass mat, venting type ASTMD4897

Mineral-surfaced inorganic cap sheet ASTMD3909

Thermoplastic fabrics used in roofing ASTM D 5665, D 5726

:iSO'olin.! Slopeo Modified bitumen membrane roofs shall
have a design slope ofa minimum of one-fourth unit vertical
in 12 units horizontal (2-percent slope) for drainage.

150'01102 MateIrnall standlall"tdlso Modified bitumen roof
coverings shall comply with CGSB 37-GP-56M, ASTM D
6162, ASTM D 6163, ASTM D 6164, ASTM D 6222, ~
ASTM D 6223 and ASTM D 6298. ~

1507012 Thermosea sBIDgieapHy Irooflng. The installation of
thermoset single-ply roofing shall comply with the provisions
of this section.

150'oJl201 SRopeo Thermoset single-ply membrane roofs
shall have a design slope of a minimum of one-fourth unit
vertical in 12 units horizontal (2-percent slope) for drainage.

150'oJl202 MateIrnaR standardso Thermoset single-ply roof
coverings shall comply with RMA RP-l, RP-2 or RP-3, or ~

ASTM D 4637, ASTM D 5019 or CGSB 37-GP-52M. ~
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1507.13 Thermoplastic single-ply roofing. The installation
of thennoplastic single-ply roofing shall comply with the pro
visions of this section.

1507.13.1 Slope. Thennoplastic single-ply membrane
roofs shall have a design slope of a minimum of one-fourth
unit vertical in 12 units horizontal (2-percent slope).

1507.13.2 Material standards. Thennoplastic s"ingle-ply
roof coverings shall comply with ASTM D 4434 or CGSB
37-GP-54M.

1507.14 SpIrayed polyurethane foam roofing. The installa
tion of sprayed polyurethane foam roofing shall comply with
the provisions of this section.

1507.14.1 Slope. Sprayed polyurethane foam roofs shall
have a design slope of a minimum ofone-fourth unit vertical
in 12 units horizontal (2-percent slope) for drainage.

1507.14.2 Material standards. Spray-applied polyure
thane foam insulation shall comply with ASTM C 1029.

1507.14.3 Application. Foamed-in-place roof insulation
shall be installed in accordance with the manufacturer's in
structions. A liquid-applied protective coating that com
plies with Section 1507.15 shall be applied no less than 2
hours nor more than 72 hours following the application of
the foam.

1507.14.4 Foam plastics. Foam plastic materials and instal
lation shall comply with Chapter 26.

1507.15 Liquid-applied coatings. The installation of liq
uid-applied coatings shall comply with the provisions of this
section.

1507.15,]. Slope. Liquid-applied roofs shall have a design
slope of a minimum of one-fourth unit vertical in 12 units
horizontal (2-percent slope).

1507.15.2 Material standards. Liquid-applied roof coat
ings shall comply with ASTM C 836, ASTM C 957, ASTM
D 6083, ASTM D 1227 or ASTM D 3468.

SECTION 1508
ROOF INSULATION

1508.1 General. The use of above-deck thennal insulation
shall be pennitted provided such insulation is covered with an
approved roof covering and passes the tests of FM 4450 or UL
1256 when tested as an assembly.

Exception: Foam plastic roof insulation shall confonn to
the material and installation requirements of Chapter 26.

1508.1.1 Cellulosic fiberboard. Cellulosic fiberboard roof
insulation shall conform to the material and installation re
quirements of Chapter 23.

SECTION 1509
ROOFTOP STRUCTURES

1509.]. General. The provisions ofthis section shall govern the
construction of rooftop structures.

1509.2 Penthouses. A penthouse or other projection above the
roof in structures of other than Type I construction shall not ex-
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ceed 28 feet (8534 mm) above the roof where used as an enclo-~
sure for tanks or for elevators that run to the roof and in all other
cases shall not extend more than 18 feet (5486 mm) above the
roof. The aggregate area of penthouses and other rooftop struc-
tures shall not exceed one-third the area of the supporting roof.
A penthouse, bulkhead or any other similar projection above
the roof shall not be used for purposes other than shelter of me
chanical equipment or shelter of vertical shaft openings in the
roof. Provisions such as louvers, louver blades or flashing shall
be made to protect the mechanical equipment and the building
interior from the elements. Penthouses or bulkheads used for
purposes other than permitted by this section shall confonn to
the requirements of this code for an additional story. The re
strictions of this section shall not prohibit the placing of wood
flagpoles or similar structures on the roof of any building.

1509.2.1 Type of construction. Penthouses shall be con
structed with walls, floors and roof as required for the build
ing.

Exceptions:

1. On buildings of Type I and II construction, the ex-
terior walls and roofs of penthouses with a fire sep-
aration distance ofmore than 5 feet (1524 mm) and
less than 20 feet (6096 mm) shall be of at least
I-hour fire-resistance-rated noncombustible con
struction. Walls and roofs with a fire separation I
distance of20 feet (6096 mm) or greater shall be of e
noncombustible construction. Interior framing and
walls shall be of noncombustible construction.

2. On buildings of Type III, IV and V construction, I
the exterior walls of penthouses with a fire separa
tion distance of more than 5 feet (1524 mm) and
less than 20 feet (6096 mm) shall be at least I-hour
fire-resistance-rated construction. Walls with a fire I
separation distance of20 feet (6096 mm) or greater
from a common property line shall be ofType IV or
noncombustible construction. Roofs shall be con
structed ofmaterials and fire-resistance rated as re
quired in Table 601. Interior framing and walls
shall be Type IV or noncombustible construction.

3. Unprotected noncombustible enclosures housing
only mechanical equipment and located with a
minimum fire separation distance of 20 feet (6096 I
mm) shall be permitted.

4. On one-story buildings, combustible unroofed me-
" chanical equipment screens, fences or similar en

closures are permitted where located with a fire I
separation distance of at least 20 feet (6096 mm)
from adjacent property lines and where not ex
ceeding 4 feet (1219 mm) in height above the roof
surface.

5. Donners shall be of the same type of construction
as the roof on which they are placed, or of the exte
rior walls of the building.

1509.3 Tanks. Tanks having a capacity of more than 500 gal
lons (2 m3) placed in or on a building shall be supported on ma
"sonry, reinforced concrete, steel or Type IV construction
provided that, where such supports are located in the building
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above the lowest story, the support shall be fire-resistance rated
as required for Type XA construction.

:ll.509.30:ll. VaRveo Such tanks shall have in the bottom or on
the side near the bottom, a pipe or outlet, fitted with a suit
able quick opening valve for discharging the contents in an
emergency through an adequate drain.

:ll.5090302 1I.A))lCatfioUllo Such tanks shall not be placed over or
near a line of stairs or an elevator shaft, unless there is a solid
roof or floor underneath the tank.

:ll.509.303 TaJrnlk lCOVell"o Unenclosed roof tanks shall have cov
ers sloping toward the outer edges.

:ll.50904} CooDnUllg towell"So Cooling towers in excess of 250
square feet (23.2 m2) in base area or in excess of 15 feet (4572
mm) high where located on buildings more than 50 feet (15240
mm) high shall be of noncombustible construction. Cooling
towers shall not exceed one-third of the supporting roof area.

IExlCejpltnOIlll: Drip boards and the enclosing construction of
wood not less than 1 inch (25 mm) nominal thickness, pro
vided the wood is covered on the exterior of the tower with
noncombustible material.

_ :ll.50905 Towell"§, Spllll"eS, ([Jlomes 2un([JllClilljploD2So Any tower, spire,
• dome or cupola shall be of a type of construction not less in

fire-resistance rating than required for the building to which it
is attached except that any such tower, spire, dome or cupola

n that exceeds 85 feet (25908 mm) in height above grade, or ex-
U ceeds 200 square feet (18.6 m2) in horizontal area or is used for

any purpose other than a belfry or an architectural embellish
ment shall be constructed of and supported on Type Kor n con
struction.

:ll.509050:ll. NmlllCOll1l1llbmllstfiiblDe (cOll1lstJr'1lll~tlloIlll ll"ea:nlillllJre([Jl0 Any
tower, spire, dome or cupola that exceeds 60 feet (18 288) in
height above the highest point at which it comes in contact
with the roof, or that exceeds 200 square feet (18.6 m2) in
area at any horizontal section, or which is intended to be
used for any purpose other than a belfry or architectural em
bellishment, shall be entirely constructed of and supported
by noncombustible materials. Such structures shall be sepa
rated from the building below by construction having a
fire-resistance rating of not less than 1.5 hours with open
ings protected with a minimum 1.5-hour fire-protection rat
ing. Structures, except aerial supports 12 feet (3658 mm)
high or less, flagpoles, water tanks and cooling towers,
placed above the roof of any building more than 50 feet (15
240 mm) in height, shall be of noncombustible material and
shall be supported by construction of noncombustible mate
rial.

:ll.5090502 'II'owell"s 2un([Jl SpHll"eSo Towers and spires where en
closed shall have exterior walls as required for the building
to which they are attached. The roof covering of spires shall
be of a class of roof covering as required for the main roof of
the rest of the structure.

SIECTDON 151 (Q)

[f4\~ROO!FnN(G

:ll.5100:ll. GelllHerallo Materials and methods of application used for n
recovering or replacing an existing roof covering shall comply U
with the requirements of Chapter 15.

IEx(Ceptnmll.: Reroofing shall not be required to meet the min
imum design slope requirement of one-quarter unit vertical
in 12 units horizontal (2-percent slope) in Section 1507 for
roofs that provide positive roof drainage.

:ll.5:ll.002 Stll"UlldMll"aD 2ll1l([Jl (co!nlstll"lllldnoun D02([Jlso Structural roof
components shall be capable of supporting the roof-covering
system and the material and equipment loads that will be en
countered during installation of the system.

:ll.51003 IRe(CoVeJillung Vell"SllllS lrepDa(Cemen.to New roof coverings
shall not be installed without first removing all existing layers n
ofroofcoverings where any ofthe following conditions occur: U

1. Where the existing roof or roof covering is water soaked
or has deteriorated to the point that the existing roof or
roof covering is not adequate as a base for additional
roofing.

2. Where the existing roof covering is wood shake, slate,
clay, cement or asbestos-cement tile.

3. Where the existing roof has two or more applications of
any type of roof covering.

lEx(Ceptnmll.s:

1. Complete and separate roofing systems, such as
standing-seam metal roof systems, that are designed
to transmit the roof loads directly to the building's
structural system and that do not rely on existing roofs
and roof coverings for support, shall not require the
removal of existing roof coverings.

2. Metal panel, metal shingle, and concrete and clay tile
roof coverings shall be permitted to be installed over
existing wood shake roofs when applied in accor
dance with Section 1510.4.

:ll5.i0.4 Roof ll"e(Covell"illIJl.go Where the application of a new roof
covering over wood shingle or shake roofs creates a combusti
ble concealed space, the entire existing surface shall be covered
with gypsum board, mineral fiber, glass fiber or other approved
materials securely fastened in place.

:ll.51005 RennstaDDatnoR'1l oft'IDIUlltell"H2Dso Existing slate, clay or ce
ment tile shall be permitted for reinstallation, except that dam
aged, cracked or broken slate or tile shall not be reinstalled.
Existing vent flashing, metal edgings, drain outlets, collars and
metal counterflashings shall not be reinstalled where rusted,
damaged or deteriorated. Aggregate surfacing materials shall
not be reinstalled.

:ll.511.O06 lFllashings. Flashings shall be reconstructed in accor
dance with approved manufacturer's installation instructions.
Metal flashing to which bituminous materials are to be adhered
shall be primed prior to installation.
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CHAPTER1~

STRUCTURAL DESIGN

SEC'f~(QN ~ 5(Q)~

GEN!E~Al

1601.1 Scope. The provisions of this chapter shall govern the
structural design of buildings, structures and portions thereof
regulated by this code.

SlECT~ON ~ 6(]2
[)lEF~N~T~ONS

1602.]. DefrRllllntHolJls. The following words and tenns shall, for
the purposes ofthis chapter, have the meanings shown herein.

AJLLOWABLE STRESS DJESJIGN. A method of proportion
ing structural members, such that elastically computed stresses
produced in the members by nominal loads do not exceed spec
ified allowable stresses (also called "working stress design").

BAlLCONY9 EXTE~TIOR. An exterior floor projecting from
and supported by a structure without additional independent
supports.

BASE SJHIEAR. Total design lateral force or shear at the base.

BASIC §ETISMl[C~JFORCE~JRESTISTIING SYSTEMS.

Bearing waDR system. A structural system without a com
plete vertical load-carrying space frame. Bearing walls or
bracing elements provide support for substantial vertical
loads. Seismic lateral force resistance is provided by shear
walls or braced frames.

BuHdiHllg [rame system. A structural system with an essen
tially complete space frame providing support for vertical
loads. Seismic lateral force resistance is provided by shear
walls or braced frames.

JI)uaH system. A structural system with an essentially com
plete space frame providing support for vertical loads. Seis
mic lateral force resistance is provided by a moment frame
and shear walls or braced frames.

JInverteiIlljpeUlldUllHllllm system. A structure with a large por
tion of its mass concentrated at the top; therefore, having es
sentially one degree of freedom in horizontal translation.
Seismic lateral force resistance is provided by the columns
acting as cantilevers.

MomeJIJlt~Jresistillllg [Imrne system. A structural system with
an essentially complete space frame providing support for
vertical loads. Seismic lateral force resistance is provided by
moment frames.

Shear wan~[rameRIrnteradnve system. A structural system
which uses combinations of shear walls and frames de
signed to resist seismic lateral forces in proportion to their
rigidities, considering interaction between shear walls and
frames on all levels. Support of vertical loads is provided by
the same shear walls and frames.

BOUNDARY MEMBERS. Strengthened portions along
shear wall and diaphragm edges (also called "boundary ele
ments").

Bmnllllrllary eRemellllt. In light-frame construction, dia
phragms and shear wall boundary members to which
sheathing transfers forces. Boundary elements include
chords and drag struts at diaphragm and shear wall perime
ters, interior openings, discontinuities and reentrant cor
ners.

CANTTIJLEVERED COJLUMN SYSTEM. A structural sys
tem relying on column elements that cantilever from a fixed
base and have minimal rotational resistance capacity at the top
with lateral forces applied essentially at the top and are used for
lateral resistance.

COLILECTOR EILEMENTS. Members that serve to transfer
forces between floor diaphragms and members of the lat
eral-force-resisting system.

CONJFTINED REGTION. The portion of a reinforced concrete
component in which the concrete is confined by closely spaced
special transverse reinforcement restraining the concrete in
directions perpendicular to the applied stress. <:::;:J

DEAD JLOADS. The weight of materials of construction
incorporated into the building, including but not limited to
walls, floors, roofs, ceilings, stairways, built-in partitions, fin
ishes, cladding and other similarly incorporated architectural
and structural items, and fixed service equipment, including
the weight of cranes. All dead loads are considered pennanent
loads.

DECK. An exterior floor supported on at least two opposing
sides by an adjacent structure, and/or posts, piers or other inde
pendent supports.

DJElFORMABJIJLllTY. The ratio of the ultimate defonnation to
the limit defonnation.

IHHglln rlleformabnHity eHemellllt. An element whose
defonnability is not less than 3.5 when subjected to four
fully reversed cycles at the limit defonnation.

Limited defoJrmalbmty eRemellllt An element that is neither
a low defonnability or a high defonnability element.

JLow irlIef~JlIrmabmty ellemellllt. An element whose
defonnability is 1.5 or less.

DEFORMATION.

JUmnt irlIeformatnollll. Two times the initial defonnation that
occurs at a load equal to 40 percent of the maximum
strength.

URanmate deformation1l. The deformation at which failure
occurs and which shall be deemed to occur if the sustainable
load reduces to 80 percent or less of the maximum strength.

DESIGN STRENGTH. The product of the nominal strength
and a resistance factor (or strength reduction factor).
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DIAPHRAGM. A horizontal or sloped system acting to trans
mit lateral forces to the vertical-resisting elements. When the
term "diaphragm" is used, it shall include horizontal bracing
systems.

Diaphragm, block.ed. In light-frame construction, a dia
phragm in which all sheathing edges not occurring on a
framing member are supported on and fastened to blocking.

Diaphragm boundary. In light-frame construction, a loca
tion where shear is transferred into or out of the diaphragm
sheathing. Transfer is either to a boundary element or to an
other force-resisting element.

Diaphragm chord. A diaphragm boundary element per
pendicular to the applied load that is assumed to take axial
stresses due to the diaphragm moment.

Diaphragm, flexible. A diaphragm is flexible for the pur
pose of distribution of story shear and torsional moment
when the computed maximum in-plane deflection of the di
aphragm itself under lateral load is more than two times the
average drift of adjoining vertical elements of the lat
eral-force-resisting system of the associated story under
equivalent tributary lateral load (see Section 1617.5.3).

Diaphragm, rigid. A diaphragm is rigid for the purpose of
distribution of story shear and torsional moment when the
lateral deformation of the diaphragm is less than or equal to
two times the average story drift.

DURATION OF LOAD. The period of continuous applica
tion of a given load, or the aggregate of periods of intermittent
applications of the same load.

ELEMENT.

Ductile element. An element capable of sustaining large
cyclic deformations beyond the attainment of its nominal
strength without any significant loss of strength.

Limited ductile element. An element that is capable of sus
taining moderate cyclic deformations beyond the attain
ment of nominal strength without significant loss of
strength.

Nonductile element. An element having a mode of failure
that results in an abrupt loss of resistance when the element
is deformed beyond the deformation corresponding to the
development of its nominal strength. Nonductile elements
cannot reliably sustain significant deformation beyond that
attained at their nominal strength.

EQUIPMENT SUPPORT. Those structural members or
assemblies of members or manufactured elements, including
braces, frames, lugs, snuggers, hangers or saddles, that trans
mit gravity load and operating load between the equipment and
the structure.

ESSENTIAL FACILITIES. Buildings and other structures
that are intended to remain operational in the event of extreme
environmental loading from flood, wind, snow or earthquakes.

FACTORED LOAD. The product ofa nominal load and a load
factor.

FLEXIBLE EQUIPMENT CONNECTIONS. Those con
nections between equipment components that permit rotational
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and/or translational movement without degradation of perfor- •
mance.

FRAME.

Braced. fr~me. An essentially vertical truss, or its equiva
lent, of the concentric or eccentric type that is provided in a
building frame system or dual system to resist lateral forces.

Concentrically braced frame (CBF). A braced frame in
which the members are subjected primarily to axial forces.

Eccentrically braced. frame (EBF). A diagonally braced
frame in which at least one end of each brace frames into a
beam a short distance from a beam-column or from another
diagonal brace.

Ordinary concentrically braced frame (OCBF). A steel
concentrically braced frame in which members and connec
tions are designed in accordance with the provisions of
AISC Seismic without modification.

Spedal concentrically braced frame (SCBF). A steel or
composite steel and concrete concentrically braced frame in
which members and connections are designed for ductile
behavior.

Moment frame. A frame in which members and joints re
sist lateral forces by flexure as well as along the axis of the
members. Moment frames are categorized as "intermediate
moment frames" (lMF), "ordinary moment frames" (OMF),
and "special moment frames" (SMF).

GUARD. See Section 1002.1. •

IMPACT LOAD. The load resulting from moving machinery,
elevators, craneways, vehicles and other similar forces and
kinetic loads, pressure and possible surcharge from fixed or
moving loads.

JOINT. A portion of a column bounded by the highest and low
est surfaces of the other members framing into it.

LIMIT STATE. A condition beyond which a structure or I','
member becomes unfit for service and is judged to be no longer
useful for its intended function (serviceability limit state) or to
be unsafe (strength limit state).

LIVE LOADS. Those loads produced by the use and occu
pancy of the building or other structure and do not include con
struction or environmental loads such as wind load, snow load,
rain load, earthquake load, flood load or dead load.

LIVE LOADS (ROOF). Those loads produced (1) during
maintenance by workers, equipment and materials; and (2) dur
ing the life of the structure by movable objects such as planters
and by people.

LOAD AND RESISTANCE FACTOR DESIGN (LRFD). A
method of proportioning structural members and their connec
tions using load and resistance factors such that no applicable
limit state is reached when the structure is subjected to appro
priate load combinations. The term "LRFD" is used in the
design of steel and wood structures.

LOAD FACTOR. A factor that accounts for deviations of the _
actual load from the nominal load, for uncertainties in the anal- .,
ysis that transforms the load into a load effect, and for the prob-
ability that more than one extreme load will occur
simultaneously.
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• LOADS. Forces or other actions that result from the weight of
building materials, occupants and their possessions, environ
mental effects, differential movement and restrained dimen
sional changes. Permanent loads are those loads in which
variations over time are rare or of small magnitude, such as
dead loads. All other loads are variable loads (see also "Nomi
nalloads").

LOADS EFFECTS. Forces and deformations produced in
structural members by the applied loads.

NOMINAL LOADS. The magnitudes of the loads specified in
this chapter (dead, live, soil, wind, snow, rain, flood and earth
quake).

NOTATiONS.

D = Dead load.

E = Combined effect of horizontal and vertical earthquake
induced forces as defined in Sections 1616.4.1 and
1617.1.

Em = Maximum seismic load effect of horizontal and verti
cal seismic forces as set forth in Sections 1616.4.1 and
1617.1.

F = Load due to fluids.

Fa = Flood load.

H =Load due to lateral pressure of soil and water in soil.

L = Live load, except roof live load, including any permit-
ted live load reduction.

L r =Roof live load including any permitted live load reduc
tion.

P = Ponding load.

R = Rain load.

S = Snow load.

T =Self-straining force arising from contraction or expan
sion resulting from temperature change, shrinkage,
moisture change, creep in component materials, move
ment due to differential settlement or combinations
thereof.

W = Load due to wind pressure.

OTHER Sl'RUCTURJES. Structures, other than buildings, for
which loads are specified in this chapter.

lPqj)EL'fA EFFECT. The second order effect on shears, axial
forces and moments of frame members induced by axial loads
on a laterally displaced building frame.

PANEL (PART OW A STRUCTURE). The section of a floor,
wall or roof comprised between the supporting frame of two
adjacent rows of columns and girders or column bands of floor
or roof construction.

RESISTANCE FACTOR. A factor that accounts for devia
tions of the actual strength from the nominal strength and the
manner and consequences of failure (also called "strength
reduction factor").

SHALlLOW ANCHORS. Shallow anchors are those with
embedment length-to-diameter ratios of less than eight.
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SIHDEAR PANElL. A floor, roof or wall component sheathed to
act as a shear wall or diaphragm.

SHEAR WALL. A wall designed to resist lateral forces paral
lel to the plane of the wall.

SPACE lFRAME. A structure composed of interconnected ~•..•".~.'....• '.
members, other than bearing walls, that is capable of support- ;~:

ing vertical loads and that also may provide resistance to seis- i

mic lateral forces.

SPECl1AlL TRANSVERSE REINFORCEMENT. Rein
forcement composed of spirals, closed stirrups or hoops and
supplementary cross ties provided to restrain the concrete and
qualify the portion of the component, where used, as a confined
region.

STRENGTH, NOMINAL. The capacity of a structure or
member to resist the effects of loads, as determined by compu
tations using specified material strengths and dimensions and
equations derived from accepted principles of structural
mechanics or by field tests or laboratory tests of scaled models,
allowing for modeling effects and differences between labora
tory and field conditions.

STRENGTH, REQUIRED. Strength of a member, cross sec
tion or connection required to resist factored loads or related
internal moments and forces in such combinations as stipulated
by these provisions.

STRENGTH DESIGN. A method of proportioning structural
members such that the computed forces produced in the mem
bers by factored loads do not exceed the member design
strength [also called "load and resistance factor design"
(LRFD)]. The term "strength design" is used in the design of
concrete and masonry structural elements.

WAlLL9 lLOAD BEARING. Any wall meeting either of the
following classifications:

1. Any metal or wood stud wall that supports more than 100
pounds per linear foot (plf) (1459 N/m) ofvertical load in
addition to its own weight.

2. Any masonry or concrete wall that supports more than
200 plf (2919 N/m) of vertical load in addition to its own
weight.

WALL9 NONlLOAD BlEARING. Any wall that is not a
load-bearing wall.

SECT~ON 1603
CONSTIRUCT~ON DOCUMENTS

1603.JI. GeneraR. Construction documents shall show the size,
. section and relative locations of structural members with floor
levels, column centers and offsets fully dimensioned. The
design loads and other information pertinent to the structural
design required by Sections 1603.1.1 through 1603.1.8 shall be
clearly indicated on the construction documents for parts of the
building or structure.

Exception: Construction documents for buildings con
structed in accordance with the conventional light-frame
construction provisions of Section 2308 shall indicate the
following structural design information:

1. Floor and roof live loads.
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2. Ground snow load, Pg•

3. Basic wind speed (3-second gust), miles per hour
(mph) (km/hr) and wind exposure.

4. Seismic design category and site class.

1603.1.1 Floor live load. The uniformly distributed, con
centrated and impact floor live load used in the design shall
be indicated for floor areas. Live load reduction of the uni
formly distributed floor live loads, if used in the design,
shall be indicated.

1603.1.2 Roof live load. The roof live load used in the de
sign shall be indicated for roof areas (Section 1607.11).

1603.1.3 Roof snow load. The ground snow load, Pg, shall
be indicated. In areas where the ground snow load, Pg, ex
ceeds 10 pounds per square foot (psf) (0.479 kN/m2), the
following additional information shall also be provided, re
gardless of whether snow loads govern the design of the
roof:

1. Flat-roof snow load, PI"

2. Snow exposure factor, Ceo

3. Snow load importance factor, Is.

4. Thermal factor, Ct.

1603.1.4 Wind design data. The following information re
lated to wind loads shall be shown, regardless of whether
wind loads govern the design of the lateral-force-resisting
system of the building:

1.. Basic wind speed (3-second gust), miles per hour
(kmIhr).

2. Wind importance factor, I w, and building category.

3. Wind exposure, if more than one wind exposure is uti
lized, the wind exposure and applicable wind direc
tion shall be indicated.

4. The applicable internal pressure coefficient.

5. Components and cladding. The design wind pres
sures in terms of psf (kN/m2) to be used for the design
ofexterior component and cladding materials not spe
cifically designed by the registered design profes
sional.

1603.1.5 Earthquake design data. The following informa
tion related to seismic loads shall be shown, regardless of
whether seismic loads govern the design of the lat
eral-force-resisting system of the building:

1. Seismic importance factor, IE' and seismic use
group.

2. Mapped spectral response accelerations Ss and Sj.

3. Site class.

4. Spectral response coefficients SDS and SD/'

5. Seismic design category.

6. Basic seismic-force-resisting system(s).

7. Design base shear.

8. Seismic response coefficient(s), Cs.

9. Response modification factor(s), R.

10. Analysis procedure used.
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1603.1.6 Flood/load. For buildings located in flood hazard
areas as established in Section 1612.3, the following infor
mation, referenced to the datum on the community's Flood
Insurance Rate Map (FIRM), shall be shown, regardless of
whether flood loads govern the design of the building:

1. In flood hazard areas not subject to high-velocity
wave action, the elevation of proposed lowest floor,
including basement.

2. In flood hazard areas not subject to high-velocity
wave action, the elevation to which any nonresidential
building will be dry floodproofed.

3. In flood hazard areas subject to high-velocity waveI
action, the proposed elevation of the bottom of the
lowest horizontal structural member of the lowest
floor, including basement.

1603.1.7 Spedalloads. Special loads that are applicable to
the design of the building, structure or portions thereof shall
be indicated along with the specified section of this code
that addresses the special loading condition.

1603.1.8 System and components requiring special in
spections for seismic resistance. Construction documents
or specifications shall be prepared for those systems and
components requiring special inspection for seismic resis
tance as specified in Section 1707.1 by the registered design
professional responsible for their design and shall be sub
mitted for approval in accordance with Section 106.1. Ref
erence to seismic standards in lieu of detailed drawings is
acceptable.

1603.2 Restrictions on Roading. It shall be unlawful to place,
or cause or permit to be placed, on any floor or roof of a build
ing, structure or portion thereof, a load greater than is permitted
by these requirements.

1603.3 Live loads posted. Where the live loads for which each
floor or portion thereofof a commercial or industrial building is
or has been designed to exceed 50 psf (2.40 kN/m2), such
design live loads shall be conspicuously posted by the owner in
that part of each story in which they apply, using durable signs.
It shall be unlawful to remove or deface such notices.

1603.4 Occupancy permits for changed. Roads. Construction
documents for other than residential buildings filed with the
building official with applications for permits shall show on
each drawing the live loads per square foot (m2

) of area covered
for which the building is designed. Occupancy permits for
buildings hereafter erected shall not be issued until the floor
load signs, required by Section 1603.3, have been installed.

SECTION 1604
GENERAL DESIGN REQUIREMENTS

1604.1 General. Building, structures and parts thereof shall be
designed and constructed in accordance with strength design,
load and resistance factor design, allowable stress design,
empirical design or conventional construction methods, as per- _
mitted by the applicable material chapters. •

1604.2 Strength. Buildings and other structures, and parts
thereof, shall be designed and constructed to support safely the
factored loads in load combinations defined in this code with-
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Roof members:e

Supporting plaster ceiling Ll360 Ll360 Ll240
Supporting nonplaster ceiling Ll240 Ll240 1/180
Not supporting ceiling Lll80 Ll180 1/120

Floor members Ll360 - Ll240

Exterior walls and interior partitions:
With brittle finishes - 11240 -
With flexible finishes - Ll120 -

Farm buildings - - 1/180

Greenhouses - - Lll20

on the action of the system is considered and provided for in
design. Provisions shall be made for the increased forces
induced on resisting elements of the structural system resulting
from torsion due to eccentricity between the center of applica
tion of the lateral forces and the center of rigidity of the lat
eral-force-resisting system.

Every structure shall be designed to resist the overturning
effects caused by the lateral forces specified in this chapter. See
Section 1609 for wind, Section 1610 for lateral soil loads and
Sections 1613 through 1623 for earthquake.

lABlE 1604.3 n
DEFLECTION UMI1!"sa, b, c, h, I U

For SI: 1 foot =304.8 mm.
a. For structural roofing and siding made of formed metal sheets, the total load

deflection shall not exceed 1/60. For secondary roof structural members sup
porting formed metal roofing, the live load deflection shall not exceed 1/150.
For secondary wall members supporting formed metal siding, the design
wind load deflection shall not exceed 1/90. For roofs, this exception only ap
plies when the metal sheets have no roof covering.

b. Interior partitions not exceeding 6 feet in height and flexible, folding and
portable partitions are not governed by the provisions of this section. The
deflection criterion for interior partitions is based on the horizontal load de
fined in Section 1607.13.

c. See Section 2403 for glass supports.
d. For wood structural members having a moisture content ofless than 16 per

cent at time of installation and used under dry conditions, the deflection re
sulting from L + 0.5D is permitted to be substituted for the deflection
resulting from L + D.

e. The above deflections do not ensure against ponding. Roofs that do not have
sufficient slope or camber to assure adequate drainage shall be investigated
for ponding. See Section 1611 for rain and ponding requirements and Sec
tion 1503.4 for roof drainage requirements.

f. The wind load is permitted to be taken as 0.7 times the "component and clad
ding" loads for the purpose of determining deflection limits herein.

g. For steel structural members, the dead load shall be taken as zero.

h. For aluminum structural members or aluminum panels used in roofs or walls I·.•...,.,...,'...'...·.. :,.of sunroom additions or patio covers, not supporting edge of glass or alumi-
num sandwich panels, the total load deflection shall not exceed 1/60. For alu
minum sandwich panels used in roofs or walls of sunroom additions or patio
covers, the total load deflection shall not exceed //120.

i. For cantilever members, 1shall be taken as twice the length of the cantilever.

1604.5 ITrnportance ft'adol!'s. The value for snow load, wind
load and seismic load importance factors shall be determined in
accordance with Table 1604.5.

1604.6 lin-situ Road tests. The building official is authorized to
require an engineering analysis or a load test, or both, of any
construction whenever there is reason to question the safety of
the construction for the intended occupancy. Engineering anal
ysis and load tests shall be conducted in accordance with Sec
tion 1713.

out exceeding the appropriate strength limit states for the mate
rials of construction. Alternatively, buildings and other
structures, and parts thereof, shall be designed and constructed
to support safely the nominal loads in load combinations
defined in this code without exceeding the appropriate speci
fied allowable stresses for the materials of construction.

Loads and forces for occupancies or uses not covered in this
chapter shall be subject to the approval of the building official.

1604.3 SelivkeabnHftiy. Structural systems and members
thereof shall be designed to have adequate stiffness to limit
deflections and lateral drift. See Section 1617.3 for drift limits
applicable to earthquake loading.

1604.3.1 Deft'ilecinqJlI!1ls. The deflections of structural mem
bers shall not exceed the more restrictive of the limitations
of Sections 1604.3.2 through 1604.3.5 or that permitted by
Table 1604.3.

1604.3.2 Rennfolicedl cmllClieie. The deflection ofreinforced
concrete structural members shall not exceed that permitted
by ACI 318.

1604.3.3 SteeR. The deflection of steel structural members
shall not exceed that permitted by AISC LRFD, AISC HSS,
AISC 335, AISI -NASPEC, AISI-General, AISI-Truss,
ASCE 3, ASCE 8-SSD-LRFD/ASD, and the standard spec
ifications of sn Standard Specifications, Load Tables and
Weight Tables for Steel Joists and Joist Girders as applica
ble.

1604.3.4 MasoJl1lliy. The deflection of masonry structural
members shall not exceed that permitted by ACI 530/ASCE
5ITMS 402.

116041.3.5 AHlLnmnll1lUllIl1rn. The deflection of aluminum struc
tural members shall not exceed that permitted by AA-94.

Jl.6041.3.<ID lUmn1§. Deflection of structural members over
span, l, shall not exceed that permitted by Table 1604.3.

1604.4 AmnllysTI§. Load effects on structural members and their
connections shall be determined by methods of structural anal
ysis that take into account equilibrium, general stability, geo
metric compatibility and both short- and long-term material
properties.

Members that tend to accumulate residual deformations
under repeated service loads shall have included in their analy
sis the added eccentricities expected to occur during their ser
vice life.

Any system or method of construction to be used shall be
based on a rational analysis in accordance with well-estab
lished principles of mechanics. Such analysis shall result in a
system that provides a complete load path capable of transfer
ring loads from their point of origin to the load-resisting ele
ments.

The total lateral force shall be distributed to the various verti
cal elements ofthe lateral-foree-resisting system in proportion
to their rigidities considering the rigidity of the horizontal brac
ing system or diaphragm. Rigid elements that are assumed not
to be a part ofthe lateral-force-resisting system shall be permit
ted to be incorporated into buildings provided that their effect
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TABLE 1604.5
CLASSIFICATION OF BUILDINGS AND OTHER STRUCTURES FOR IMPORTANCE FACTORS

SEISMIC SNOW WIND
CATEGORya NATURE OF OCCUPANCY FACTOR IE FACTOR 'S FACTOR ' w

Buildings and other structures that represent a low hazard to human life in the
event of failure including, but not limited to:

I .. Agricultural facilities 1.00 0.8 0.87b

III Certain temporary facilities

• Minor storage facilities

II Buildings and other structures except those listed in Categories I, III and IV 1.00 1.0 1.00

Buildings and other structures that represent a substantial hazard to human life in the
event of failure including, but not limited to:

• Buildings and other structures where more than 300 people congregate in one area

• Buildings and other structures with elementary school, secondary school or
day care facilities with an occupant load greater than 250

III Buildings and other structures with an occupant load greater than 500 for colleges
or adult education facilities

III .. Health care facilities with an occupant load of 50 or more resident patients but not 1.25 1.1 1.15
having surgery or emergency treatment facilities

.. Jails and detention facilities

• Any other occupancy with an occupant load greater than 5,000

• Power-generating stations, water treatment for potable water, waste water
treatment facilities and other public utility facilities not included in Category IV

61 Build.ings and other structures not included in Category IV containing sufficient
quantities of toxic or explosive substances to be dangerous to the public if released

Buildings and other structures designated as essential facilities including, but not
limited to:

• Hospitals and other health care facilities having surgery or emergency treatment
facilities

• Fire, rescue and police stations and emergency vehicle garages

• Designated earthquake, hurricane or other emergency shelters

III Designated emergency preparedness, communication, and operation centers and

IV other facilities required for emergency response 1.50 1.2 1.15
• Power-generating stations and other public utility facilities required as emergency

backup facilities for Category IV structures

• Structures containing highly toxic materials as defined by Section 307 where the
quantity of the material exceeds the maximum allowable quantities of Table 307.7(2)

• Aviation control towers, air traffic control centers and emergency aircraft hangars

• Buildings and other structures having critical national defense functions

III Water treatment facilities required to maintain water pressure for fire suppression

a. For the purpose of Section 1616.2, Categories I and II are considered Seismic Use Group I, Category III is considered Seismic Use Group II and Category IV is
equivalent to Seismic Use Group III.

b. In hurricane-prone regions with V> 100 miles per hour, lw shall be 0.77.
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SIECr~OlN 16(0)5)
l(Q)~[J) (cOMI8HNAu~OINJS

1605Jl. Gell1leJiaRo Buildings and other structures and portions
thereof shall be designed to resist the load combinations speci
fied in Section 1605.2 or 1605.3 and Chapters 18 through 23,
and the special seismic load combinations of Section 1605.4
where required by Section 1620.2.6, 1620.2.9 or 1620.4.4 or
Section 9.5.2.6.2.11 or 9.5.2.6.3.1 of ASCE 7. Applicable
loads shall be considered, including both earthquake and wind,
in accordance with the specified load combinations. Each load
combination shall also be investigated with one or more of the
variable loads set to zero.

160502 Load combulI1l.atimlls llRSUJnlg stll"elIllg1ll1l dlesigll1l ((J)1l" RmMll
and resistance fad((J)Ji desuglIllo

160502J. Bask R((J)1ilId! combill1l1illtimllso Where strength design
or load and resistance factor design is used, structures and
portions thereof shall resist the most critical effects from the
following combinations of factored loads:

160407 PJieCilJllIllstJrllRctu((J)I!Jl Road! testso Materials and methods of
construction that are not capable of being designed by
approved engineering analysis or that do not comply with the
applicable material design standards listed in Chapter 35, or
alternative test procedures in accordance with Section 1711,
shall be load tested in accordance with Section 1714.

160408 A.ll1ldlnoJiageo

1604Jt1 Gell1lell"aRo Anchorage of the roof to walls and col
umns, and ofwalls and columns to foundations, shall be pro
vided to resist the uplift and sliding forces that result from
the application of the prescribed loads.

1604J:t2 COHilCll"ete ~llI!Jld! maSOIlllJiY waRnso Concrete and ma
sonry walls shall be anchored to floors, roofs and other struc
tural elements that provide lateral support for the wall. Such
anchorage shall provide a positive direct connection capable
of resisting the horizontal forces specified in this chapter but
not less than a minimum strength design horizontal force of
280 plf (4.10 kN/m) of wall, substituted for "E' in the load
combinations of Section 1605.2 or 1605.3. Walls shall be de
signed to resist bending between anchors where the anchor
spacing exceeds 4 feet (1219 mm). Required anchors in ma
sonry walls of hollow units or cavity walls shall be embedded
in a reinforced grouted structural element of the wall. See
Sections 1609.6.2.2 and 1620 for wind and earthquake design
requirements.

1604083 Dec!kso Where supported by attachment to an exterior
wall, decks shall be positively anchored to the primary struc
ture and designed for both vertical and lateral loads as applica
ble. Such attachment shall not be accomplished by the use of
toenails or nails subject to withdrawal. Where positive connec
tion to the primary building structure cannot be verified during
inspection, decks shall be self-supporting. For decks with can
tilevered framing members, connections to exterior walls or
other framing members shall be designed and constructed to
resist uplift resulting from the full live load specified in Table
1607.1 acting on the cantilevered portion of the deck.

IE);{ceptiol!lls~

1. Crane hook loads need not be combined with roof
live load or with more than three-fourths of the
snow load or one-half of the wind load.

2. Flat roof snow loads of 30 psf (1.44 kN/m2) or less
need not be combined with seismic loads. Where
flat roof snow loads exceed 30 psf (1.44 kN/m2), 20
percent shall be combined with seismic loads.

Hii0503J.J. Load! Jred,1U1diilJ)ll1lo It is permitted to multiply
the combined effect of two or more variable loads by
0.75 and add to the effect of dead load. The combined
load used in design shall not be less than the sum of the
effects of dead load and anyone of the variable loads.
The 0.7 factor on E does not apply for this provision.

Increases in allowable stresses specified in the appro
priate materials section of this code or referenced stan
dard shall not be used with the load combinations of
Section 1605.3.1 except that a duration of load increase
shall be permitted in accordance with Chapter 23.

where:

11 = 1.0 for floors in places of public assembly, for live
loads in excess of 100 pounds per square foot (4.79
kN/m2), and for parking garage live load.

11 = 0.5 for other live loads.

h = 0.7 for roof configurations (such as saw tooth) that
do not shed snow off the structure.

h = 0.2 for other roof configurations.

E);{cejpltioI!Jl~ Where other factored load combinations are ~..
specifically required by the provisions of this code, such 1
combinations shall take precedence.

16050202 Other n01illd!so Where F, H, P or T is to be consid
ered in design, each applicable load shall be added to the
above combinations in accordance with Section 2.3.2 of
ASCE 7. Where Fa is to be considered in design, the load
combinations of Section 2.3.3 of ASCE 7 shall be used.

16053 Load! combnmlltioI!Jls llllsing aRnowabRe stress dlesigJrno

1605301 Basic R((J)ai!Il combfunatnoll1lso Where allowable stress
design (working stress design), as permitted by this code, is
used, structures and portions thereof shall resist the most criti
cal effects resulting from the following combinations ofloads:

(JEQllln1illtuon 16g 3)

(JEqmlltion 16g 41)

(JEilJl1lll31tnon 16g 5)

(JEqmlltnon 1I.6g 6)

(JE({}j1lRation Hiig7)

(JEquation Hii g 8)

(Equation 16g l!)))

(JEQuatioIll16 g 10)

(IEquatnon 16g 11)

(JEqmntion16 g 12)

1.2D + 1.6(Lror S or R) + (fJL or 0.8 W)

1.2D+ 1.6W+llL+0.5(LrorSorR)

1.2D+ 1.0E+!JL+12S

0.9D+(1.0Eor 1.6W)

D

D+L

D +L + (Lr or S orR)

D + (W or 0.7E) +L + (L r orS or R)

0.6D+W

0.6D+0.7E

(JE([]]mlltU((J)1l1l Hii g l)

(JE([]]1lll1illtu((J)l!Il :D.qiig2)

l.4D

1.2D + 1.6L+0.5(Lror S or R)

I·

··,·.··,··'·,·····.··.··.·····.·i'
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where:

Em = The maximum effect of horizontal and vertical forces
as set forth in Section 1617.1.

D+L+(LrorSor R) (Equation Jl.6-13)

D+L+(wW) (Equation Jl.6-14)

D+L+wW+SI2 (Equation Hi-IS)

D+L+S+wW/2 (Equation Jl.6-16)

D+L+S+E/l.4 (Equation Jl.6-17)

0.9D+E/l.4 (Equation 16-18)

Exceptions:

1. Crane hook loads need not be combined with roof
live load or with more than three-fourths of the
snow load or one-half of the wind load.

2. Flat roof snow loads of 30 pounds per square foot
(1.44 kN/m2) or less need not be combined with
seismic loads. Where flat roof snow loads exceed
30 psf (1.44 kN/m2), 20 percent shall be combined
with seismic loads.

1605.3.2.1 Other loads. Where F, H, P or Tare to be con
sidered in design, 1.0 times each applicable load shall be
added to the combinations specified in Section 1605.3.2.

1605.4 Special seismic load combinations. For both allow
able stress design and strength design methods, where specifi
cally required by Sections 1613 through 1622 or by Chapters
18 through 23, elements and components shall be designed to
resist the forces calculated using Equation 16-19 when the
effects of the seismic ground motion are additive to gravity
forces and those calculated using Equation 16-20 when the
effects of the seismic ground motion counteract gravity forces.

SECTION 1606
DEAD LOADS

1606.1. WeJights of materials and construction. In determin
ing dead loads for purposes of design, the actual weights of
materials and construction shall be used. In the absence of defi-
nite information, values used shall be subject to the approval of 
the building official. •

1606.2 Weights of fixed! service equipment. In determining
dead loads for purposes of design, the weight of fixed service
equipment, such as plumbing stacks and risers, electrical feed-
ers, heating, ventilating and air-conditioning systems (HVAC)
and fire sprinkler systems, shall be included.

SECTION 1607
LIVE lOADS

1607.1 General. Live loads are those loads defined in Section
1602.1.

1607.2 Loads not specified. For occupancies or uses not desig
nated in Table 1607.1, the live load shall be determined in
accordance with a method approved by the building official.

1607.3 Uniform live loads. The live loads used in the design of
buildings and other structures shall be the maximum loads
expected by the intended use or occupancy but shall in no case
be less than the minimum uniformly distributed unit loads
required by Table 1607.1.

1607.4 COl1lcentrated loads. Floors and other similar surfaces
shall be designed to support the uniformly distributed live loads
prescribed in Section 1607.3 or the concentrated load, in
pounds (kilonewtons), given in Table 1607.1, whichever pro-
duces the greater load effects. Unless otherwise specified, the
indicated concentration shall be assumed to be uniformly dis- _
tributed over an area 2.5 feet by 2.5 feet [6.25 ft2 (0.58 m2)] and •
shall be located so as to produce the maximum load effects in
the structural members.

Ii = 1.0 for floors in places of public assembly, for live 
loads in excess of 100 psf (4.79 kN/m2) and for park- •
ing garage live load.·

II = 0.5 for other live loads.

1605.5 Helliports and helistops. Heliport and helistop landing
or touchdown areas shall be designed for the following loads,
combined in accordance with Section 1605:

1. Dead load, D, plus the gross weight of the helicopter,
Dh, plus snow load, S.

2. Dead load, D, plus two single concentrated impact
loads, L, approximately 8 feet (2438 rom) apart ap
plied anywhere on the touchdown pad (representing
each of the helicopter's two main landing gear,
whether skid type or wheeled type), having a magni
tude of 0.75 times the gross weight of the helicopter.
Both loads acting together total 1.5 times the gross
weight of the helicopter.

3. Dead load, D, plus a uniform live load, L, of 100 psf
(4.79 kN/m2).

(Equation 16-19)

(Equation 16-20)

1605.3.1.2 Other loads. Where F, H, P or Tare to be con
sidered in design, the load combinations of Section 2.4.1
of ASCE 7 shall be used. Where Fa is to be considered in
design, the load combinations of Section 2.4.2 of ASCE
7 shall be used.

1605.3.2 Alternative basic load combinations. In lieu of
the basic load combinations specified in Section 1605.3.1,
structures and portions thereof shall be permitted to be de
signed for the most critical effects resulting from the follow
ing combinations. When using these alternate basic load
combinations that include wind or seismic loads, allowable
stresses are permitted to be increased or load combinations
reduced, where permitted by the material section of this
code or referenced standard. Where wind loads are calcu
lated in accordance with Section 1609.6 or Section 6 of
ASCE 7, the coefficient 0) in the following equations shall
be taken as 1.3. For other wind loads 0) shall be taken as 1.0.

1.2D+IIL+Em

0.9D+Em
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TABLE 1601.1
M!N~MUM UNIFORMLY DUSTRUBllJ1IED UVE lOADS AND MiNiMUM CONCENTRATED UVIE lOAIDS9

UNIFORM CONCENTRATED
OCCUPANCY OR USE (pst) (Ibs.)

1. Apartments (see residential) - -

2. Access floor systems
Office use 50 2,000
Computer use 100 2,000

3. Armories and drill rooms 150 -

4. Assembly areas and theaters
Fixed seats (fastened to floor) 60
Lobbies 100
Movable seats 100
Stages and platforms 125

-

Follow spot, projections and 50
control rooms

Catwalks 40

5. Balconies (exterior) 100
On one- and two-family residences 60 -

only, and not exceeding 100 ft,2

Same as
6. Decks occupancy -

servedh

7. Bowling alleys 75 -

8. Cornices 60 -

9. Corridors, except as otherwise indicated 100 -

10. Dance halls and ballrooms 100 -

11. Dining rooms and restaurants 100 -

12. Dwellings (see residential) - -

13. Elevator machine room grating
- 300(on area of 4 in.2)

14. Finish light floor plate construction - 200(on area of 1 in.2)

15. Fire escapes 100
On single-family dwellings only 40

-

16. Garages (passenger vehicles only) 40 Note a
Trucks and buses See Section 1607.6

17. Grandstands (see stadium and
- -arena bleachers)

18. Gymnasiums, main floors and
100 -

balconies

19. Handrails, guards and grab bars See Section 1607.7

20. Hospitals
Operating rooms, laboratories 60 1,000
Private rooms 40 1,000
Wards 40 1,000
Corridors above first floor 80 1,000

21. Hotels (see residential) - -

22. Libraries
Reading rooms 60 1,000
Stack rooms 150b 1,000
Corridors above first floor 80 1,000

23. Manufacturing
Light 125 2,000
Heavy 250 3,000

24. Marquees 75 -

UNIFORM CONCENTRATED
OCCUPANCY OR USE (pst) (Ibs.)

25. Office buildings
File and computer rooms shall be

designed for heavier loads based on
anticipated occupancy

Lobbies and first-floor corridors 100 2,000
Offices 50 2,000
Corridors above first floor 80 2,000

26. Penal institutions
Cell blocks 40 -
Corridors 100

27. Residential
One- and two-family dwellings

Uninhabitable attics without storage 10
Uninhabitable attics with storage 20
Habitable attics and sleeping areas 30
All other areas except balconies

-
and decks 40

Hotels and multifamily dwellings
Private rooms and corridors

serving them 40
Public rooms and corridors

serving them 100

28. Reviewing stands, grandstands and
Note c -

bleachers

29. Roofs See Section 1607. I 1

30. Schools
Classrooms 40 1,000
Corridors above first floor 80 1,000
First-floor corridors 100 1,000

31. Scuttles, skylight ribs and accessible
- 200ceilings

32. Sidewalks, vehicular driveways and
250d 8,000e

yards, subject to trucking

33. Skating rinks 100 -

34. Stadiums and arenas
Bleachers 100e -
Fixed seats (fastened to floor) 60e

35. Stairs and exits 100 Notef
One- and two-family dwellings 40
All other 100

36. Storage warehouses (shall be designed
for heavier loads if required for
anticipated storage) -

Light 125
Heavy 250

37. Stores
Retail

First floor 100 1,000
Upper floors 75 1,000

Wholesale, all floors 125 1,000

38. Vehicle barriers See Section 1607.7

39. Walkways and elevated platforms
60 -

(other than exitways)

40. Yards and terraces, pedestrians 100 -
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Notes to Table 1607.1

For SI: 1 inch =25.4 mm, 1 square inch =645.16 mm2, 1 pound per
square foot =0.0479 kN/m2, 1 pound =0.004448 kN.
1 pound per cubic foot =16 kg/m3

a. Floors in garages or portions of buildings used for the storage of motor vehi
cles shall be designed for the uniformly distributed live loads of Table
1607.1 or the following concentrated loads: (1) for garages restricted to ve
hicles accommodating not more than nine passengers, 3,000 pounds acting
on an area of4.5 inches by 4.5 inches; (2) for mechanical parking structures
without slab or deck which are used for storing passenger vehicles only,
2,250 pounds per wheel.

b. The loading applies to stack room floors that support nonmobile, dou-
ble-faced library bookstacks, subject to the following limitations:

1. The nominal bookstack unit height shall not exceed 90 inches;
2. The nominal shelfdepth shall not exceed 12 inches for each face; and
3. Parallel rows of double-faced bookstacks shall be separated by aisles

not less than 36 inches wide.
c. Design in accordance with the ICC Standard on Bleachers, Folding and

Telescopic Seating and Grandstands.
d. Other uniform loads in accordance wi th an approved method which contains

provisions for truck loadings shall also be considered where appropriate.
e. The concentrated wheel load shall be applied on an area of20 square inches.
f. Minimum concentrated load on stair treads (on area of 4 square inches) is

300 pounds.
g. Where snow loads occur that are in excess of the design conditions, the

structure shall be designed to support the loads due to the increased loads
caused by drift buildup or a greater snow design determined by the building
official (see Section 1608). For special-purpose roofs, see Section
1607.11.2.2.

h. See Section 1604.8.3 for decks attached to exterior walls.

1607.5 Partition loads. In office buildings and in other build
ings where partition locations are subject to change, provision
for partition weight shall be made, whether or not partitions are
shown on the construction documents, unless the specified live
load exceeds 80 psf (3.83 kN/m2). Such partition load shall not
be less than a uniformly distributed live load of 20 psf
(0.96kN/m2).

1607.6 Truck and bus garages. Minimum live loads for
garages having trucks or buses shall be as specified in Table
1607.6, but shall not be less than 50 psf (2.40 kN/m2), unless
other loads are specifically justified and approved by the build
ing official. Actual loads shall be used where they are greater
than the loads specified in the table.

1607.6.1 Truck and bus garage live load application. The
concentrated load and uniform load shall be uniformly dis
tributed over a 10-foot (3048 mm) width on a line normal to
the centerline of the lane placed within a l2-foot-wide
(3658 mm) lane. The loads shall be placed within their indi
vidual lanes so as to produce the maximum stress in each
structural member. Single spans shall be designed for the
uniform load in Table 1607.6 and one simultaneous concen
trated load positioned to produce the maximum effect. Mul
tiple spans shall be designed for the uniform load in Table
1607.6 on the spans and two simultaneous concentrated
loads in two spans positioned to produce the maximum neg
ative moment effect. Multiple span design loads, for other
effects, shall be the same as for single spans.

1607.7 Loads on handrails, guards, grab bars and vehicle
barriers. Handrails, guards, grab bars as designed in ICC
A 117.1 and vehicle barriers shall be designed and constructed
to the structural loading conditions set forth in this section.
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TABLE 1607.6
UNIFORM AND CONCENTRATED LOADS

CONCENTRATED LOAD

UNIFORM LOAD
(pounds)b

LOADING (pounds/linear for moment For shear
CLASSa foot of lane) design design

H20-44 and
640 18,000 26,000

HS20-44

H15-44 and
480 13,500 19,500

HS15-44

For S1: 1 pound per linear foot =0.01459 kN/m, 1 pound =0.004448 kN,
1 ton =8.90 kN.

a. An H loading class designates a two-axle truck with a semitrailer. An HS
loading class designates a tractor truck with a semitrailer. The numbers fol
lowing the letter classification indicate the gross weight in tons of the stan
dard truck and the year the loadings were instituted.

b. See Section 1607.6.1 for the loading of multiple spans.

1607.7.1 Handrails and guards. Handrail assemblies and
guards shall be designed to resist a load of 50 plf (0.73
kN/m) applied in any direction at the top and to transfer this
load through the supports to the structure.

Exceptions:

1. For one- and two-family dwellings, only the sin
gle, concentrated load required by Section
1607.7.1.1 shall be applied.

2. In Group 1-3, F, Hand S occupancies, for areas that
are not accessible to the general public and that
have an occupant load no greater than 50, the mini
mum load shall be 20 pounds per foot (0.29 kN/m).

1607.7.1.1 Concentrated load. Handrail assemblies and
guards shall be able to resist a single concentrated load of
200 pounds (0.89 kN), applied in any direction at any
point along the top, and have attachment devices and sup
porting structure to transfer this loading to appropriate
structural elements of the building. This load need not be
assumed to act concurrently with the loads specified in
the preceding paragraph.

1607.7.1.2 Components. Intermediate rails (all those
except the handrail), balusters and panel fillers shall be
designed to withstand a horizontally applied normal load
of 50 pounds (0.22 kN) on an area equal to 1 square foot
(0.093m2), including openings and space between rails.
Reactions due to this loading are not required to be super
imposed with those of Section 1607.7.1 or 1607.7.1.1.

1607.7.1.3 Stress increase. Where handrails and guards
are designed in accordance with the provisions for allow
able stress design (working stress design) exclusively for
the loads specified in Section 1607.7.1, the allowable
stress for the members and their attachments are permit
ted to be increased by one-third.

1607.7.2 Grab bars, shower seats and dressing room
bench seats. Grab bars, shower seats and dressing room
bench seat systems shall be designed to resist a single con
centrated load of 250 pounds (1.11 kN) applied in any direc
tion at any point.

1607.7.3 Vehicle barriers. Vehicle barrier systems for pas
senger cars shall be designed to resist a single load of 6,000
pounds (26.70 kN) applied horizontally in any direction to
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the barrier system and shall have anchorage or attachment
capable of transmitting this load to the structure. for design
of the system, the load shall be assumed to act at a minimum
height of 1 foot, 6 inches (457 mm) above the floor or ramp
surface on an area not to exceed 1 square foot (305 mm2),

and is not required to be assumed to act concurrently with
any handrail or guard loadings specified in the preceding
paragraphs of Section 1607.7.1. Garages accommodating
trucks and buses shall be designed in accordance with an ap
proved method that contains provision for traffic railings.

1607.8 Impact Roads. The live loads specified in Section
1607.2 include allowance for impact conditions. Provisions
shall be made in the structural design for uses and loads that
involve unusual vibration and impact forces.

1607.8.1 JElevato!f's. Elevator loads shall be increased by
100 percent for impact and the structural supports shall be
designed within the limits of deflection prescribed by
ASME A17.1.

1607.8.2 Machinery. for the purpose of design, the weight
ofmachinery and moving loads shall be increased as follows
to allow for impact: (1) elevator machinery, 100 percent; (2)
light machinery, shaft- or motor-driven, 20 percent; (3) re
ciprocating machinery or power-driven units, 50 percent;
(4) hangers for floors or balconies, 33 percent. Percentages
shall be increased where specified by the manufacturer.

.. 1607.9 Redlllldimll bn lllive noads. The minimum uniformly dis-
• tributed live loads, La' in Table 1607.1 are permitted to be

reduced according to the following provisions.

1607.9,]. GeJrneJl"all. Subject to the limitations of Sections
1607.9.1.1 through 1607.9.1.4, members for which a value
of KLLATis 400 square feet (37.16 m2) or more are permitted
to be designed for a reduced live load in accordance with the
following equation:

L = La (0.25 +~J
KLLAT

For SI: L = La (0.25+~J
KLLAT

where:

L = Reduced design live load per square foot (meter) of
area supported by the member.

La = Unreduced design live load per square foot (meter)
of area supported by the member (see Table
1607.1).

KLL = Live load element factor (see Table 1607.9.1).

AT = Tributary area, in square feet (square meters). L shall
not be less than 0.50Lafor members supporting one
floor and L shall not be less than OAOLa for members
supporting two or more floors.

2003 iNTERNATIONAL ~tlJJlllDlNG CODE®

S1rRlUJC1rlUlRAl DESiGN

TABLE 1607.9.1
liVE lOAD ELEMENT fACTOR, f}(LL

ELEMENT KLL

Interior columns 4
Exterior columns without cantilever slabs 4

Edge columns with cantilever slabs 3

Comer columns with cantilever slabs 2
Edge beams without cantilever slabs 2
Interior beams 2

All other members not identified above including:
Edge beams with cantilever slabs
Cantilever beams

1
Two-way slabs
Members without provisions for continuous shear

transfer normal to their span

1607.9.1.1 Heavy live «mulls. Live loads that exceed 100 psf
(4.79 kN/m2) shall not be reduced except the live loads for
members supporting two or more floors are permitted to be
reduced by a maximum of20 percent, but the live load shall
not be less than L as calculated in Section 1607.9.1.

Jl607.9.11.2 Passenger velltide g21Jrages. The live loadsI.....·....'....·.·.•.........shall not be reduced in passenger vehicle garages except ••••
the live loads for members supporting two or more floors ~

are permitted to be reduced by a maximum of20 percent, ;
but the live load shall not be less than L as calculated in
Section 1607.9.1.

1607.9J..3 SpedaR occll.llpandes. Live loads of 100 psf
(4.79 kN/m2

) or less shall not be reduced in public assem
bly occupancies.

1607.9.1.4 SpedaY strudurall elements. Live loads
shall not be reduced for one-way slabs except as permit
ted in Section 1607.9.1.1. Live loads of 100 psf (4.79
kN/m2) or less shall not be reduced for roof members ex
cept as specified in Section 1607.11.2.

1607.9.2 AHtern:illte floor Rlive Uoa([JJ rednndnoITn. As an alter
native to Section 1607.9.1, floor live loads are permitted to
be reduced in accordance with the following provisions.
Such reductions shall apply to slab systems, beams, girders,
columns, piers, walls and foundations.

1. A reduction shall not be permitted in Group A occu
pancies.

2. A reduction shall not be permitted when the live load
exceeds 100 psf (4.79 kN/m2) except that the design
live load for columns may be reduced by 20 percent.

3. For live loads not exceeding 100 psf (4.79 kN/m2), the
design live load for any structural member supporting
150 square feet (13.94 m2) or more is permitted to be
reduced in accordance with the following equation:

R=r(A-150)

for SI: R = r (A - 13.94)
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where: 12 ::5 L r ::5 20

Such reduction shall not exceed 40 percent for hori
zontal members, 60 percent for vertical members, nor
R as determined by the following equation:

for F::5 4 (Equation 16·28)

for 4 < F < 12 (Equation 16·29)

for F ~ 12 (Equation 16·30)

= Tributary area (span length multiplied by effec
tive width) in square feet (m2) supported by any
structural member, and

= for a sloped roof, the number of inches of rise per
foot (for SI: F = 0.12 x slope, with slope ex- .
pressed in percentage points), and •

= for an arch or dome, rise-to-span ratio multiplied
by 32, and

F

R2 = 1

R2 = 1.2 - 0.05 F

R2 = 0.6

At

F

where:

(Equation 16·27)

For SI: L, =0.96 R1R, e
where: 0.58 ::5 Lr ::5 0.96

Lr = Roof live load per square foot (m2) of horizontal
projection in pounds per square foot (kN/m2).

The reduction factors R, and R2 shall be determined as
follows:

(lEquatnon 16·25)

R, = 1.2 - O.OOlAt for 200 square feet < At <
600 square feet

(Equatnon 16·26)

For SI: 1.2 - O.OllAt for 18.58 square meters < At <
55.74 square meters

R, = 0.6 for At ~ 600 square feet
(55.74 m2

)

for At ::5 200 square feet
(18.58 m2

)

16G7.:1l1.2.2 Special~purpose roofs. Roofs used for
promenade purposes shall be designed for a minimum
live load of 60 psf (2.87 kN/m2). Roofs used for roof gar
dens or assembly purposes shall be designed for a mini
mum live load of 100 psf (4.79 kN/m2). Roofs used for
other special purposes shall be designed for appropriate
loads, as directed or approved by the building official.

1607.111.2.3 Landscaped roofs. Where roofs are to be
landscaped, the uniform design live load in the land
scaped area shall be 20 psf (0.958 kN/m2). The weight of
the landscaping materials shall be considered as dead
load and shall be computed on the basis of saturation of
the soil.

:B.1507.1111.Z.41 AWl1lnngs and canopies. Awnings and cano
pies shall be designed for a uniform live load of 5 psf
(0.240 kN/m2) as well as for snow loads and wind loads
as specified in Sections 1608 and 1609. •Jl607.12 CJr'31!1le loads. The crane live load shall be the rated

capacity of the crane. Design loads for the runway beams, ..
including connections and support brackets, of moving bridge •
cranes and monorail cranes shall include the maximum wheel
loads of the crane and the vertical impact, lateral and longitudi-
nal forces induced by the moving crane.

(Equation 16~23)R =23.1 (1 + D/Lo )

where:

A = Area of floor or roof supported by the mem
ber, square feet (m2).

D = Dead load per square foot (m2) of area sup
ported.

La = Unreduced live load per square foot (m2) of
area supported.

R = Reduction in percent.

r = Rate of reduction equal to 0.08 percent for
floors.

1607.10 Dnstribution of floor Roads. Where uniform floor live
loads are involved in the design of structural members arranged
so as to create continuity, the minimum applied loads shall be
the full dead loads on all spans in combination with the floor
live loads on spans selected to produce the greatest effect at
each location under consideration. It shall be permitted to
reduce floor live loads in accordance with Section 1607.9.

1607.11 Roofloads. The structural supports of roofs and mar
quees shall be designed to resist wind and, where applicable,
snow and earthquake loads, in addition to the dead load of con
struction and the appropriate live loads as prescribed in this
section, or as set forth in Table 1607.1. The live loads acting on
a sloping surface shall be assumed to act vertically on the hori
zontal projection of that surface.

1607.11.1 Distribution of roof loads. Where uniform roof
live loads are involved in the design of structural members
arranged so as to create continuity, the minimum applied
loads shall be the full dead loads on all spans in combination
with the roof live loads on adjacent spans or on alternate
spans, whichever produces the greatest effect. See Section
1607.11.2 for minimum roof live loads and Section 1608.5
for partial snow loading.

1607.11.2 Minimum roofliive loads. Minimum roofloads
shall be determined for the specific conditions in accor
dance with Sections 1607.11.2.1 through 1607.11.2.4.

1607.11.2.1 Flat, pitched and curved roofs. Ordinary
flat, pitched and curved roofs shall be designed for the
live loads specified in the following equation or other
controlling combinations of loads in Section 1605,
whichever produces the greater load. In structures where
special scaffolding is used as a work surface for workers
and materials during maintenance and repair operations,
a lower roof load than specified in the following equation
shall not be used unless approved by the building official.
Greenhouses shall be designed for a minimum roof live
load of 10 psf (0.479 kN/m2).

I
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TI.(D@7J12.Jl M21Knrnmll.llrnm wllntetell lll[j)21((J[. The maximum wheel
loads shall be the wheel loads produced by the weight of the
bridge, as applicable, plus the sum of the rated capacity and
the weight of the trolley with the trolley positioned on its
runway at the location where the resulting load effect is
maximum.

JlallQD7.Jl2.2 Vte]]"tk21ll nrnmjpl21tCt JI'1[))]l°tCte. The maximum wheel
loads of the crane shall be increased by the percentages
shown below to determine the induced vertical impact or vi
bration force:

Monorail cranes (powered) . . . . . 25 percent

Cab-operated or remotely operated
bridge cranes (powered)· . . . . 25 percent

Pendant-operated bridge cranes
(powered) . . . . . . . . . . . . . . . . . . 10 percent

Bridge cranes or monorail cranes with
hand-geared bridge, trolley and hoist . . . . . 0 percent

Jl6@7.Jl2.3 lL21ttell"21ll JI'1[j)]]"tCte. The lateral force on crane runway
beams with electrically powered trolleys shall be calculated
as 20 percent of the sum of the rated capacity of the crane
and the weight of the hoist and trolley. The lateral force shall
be assumed to act horizontally at the traction surface of a
runway beam, in either direction perpendicular to the beam,
and shall be distributed according to the lateral stiffness of
the runway beam and supporting structure.

Jl6@7.Jl2AI lLl[))]lllgntll.ll((J[nIlU21ll JI'1[j)]]"tCte. The longitudinal force on
crane runway beams, except for bridge cranes with
hand-geared bridges, shall be calculated as 10 percent of the·
maximum wheel loads of the crane. The longitudinal force
shall be assumed to act horizontally at the traction surface of
a runway beam, in either direction parallel to the beam.

Jlall@7.Jl.3 IIIlUte]]"nl[j)]]" W21llll§ ~m((J[ jpla]]"tntnI[j)IlU§. Interior walls and par
titions that exceed 6 feet (1829 mm) in height, including their

finish materials, shall have adequate strength to resist the loads
to which they are subjected but not less than a horizontal load of
5 psf (0.240 kN/m2).

§ECll~O~ ~ f5(Q)~

§~OW lOfil\[O§

Jlall@~.Jl ([;teIlUte]]"21ll. Design snow loads shall be determined in
accordance with Section 7 of ASCE 7, but the design roof load
shall not be less than that determined by Section 1607.

Jl6tID~.2 ([;]]"i[])llJlI!U([]j §IlUI[j)W lll[j)21rl!§. The ground snow loads to be used
in determining the design snow loads for roofs are given in Fig
ure 1608.2 for the contiguous United States and Table 1608.2
for Alaska. Site-specific case studies shall be made in areas
designated CS in Figure 1608.2. Ground snow loads for sites at
elevations above the limits indicated in Figure 1608.2 and for
all sites within the CS areas shall be approved. Ground snow
load determination for such sites shall be based on an extreme
value statistical analysis of data available in the vicinity of the
site using a value with a 2-percent annual probability of being
exceeded (50-year mean recurrence interval). Snow loads are
zero for Hawaii, except in mountainous regions as approved by
the building official.

Jl6@~•.3lFll21t ]],,1[j)1[j)JI' §ll1lI[j)W lll[j)21([]j§. The flat roof snow load, Pi' on a
roof with a slope equal to or less than 5 degrees (0.09 rad) (1
inch per foot = 4.76 degrees) shall be calculated in accordance
with Section 7.3 of ASCE 7.

Jl6@~.3.JllEKjpll[j)§ll.ll]]"te JI'adl[j)ll". The value for the snow exposure
factor, Ce, used in the calculation of Pi shall be determined
from Table 1608.3.1.

Jl6@~•.3.2 1rllne]]"m21ll JI'21tCtl[j)]]". The value for the thermal factor,
Ct, used in the calculation ofPi shall be determined from Ta
ble 1608.3.2.

, 'Q'

I?OIlJlNIDS I?ER I?OIlJlNDS I?ER I?OIlJlNIDS I?ER
lOCAl'~ON SQUARE fOOl' lOCAl'~ON SQIlJIARE fOOl' lOCAl'~OIi\l SQIlJIARE fOOT

Adak 30 Galena 60 Petersburg 150

Anchorage 50 Gulkana 70 St. Paul Islands 40

Angoon 70 Homer 40 Seward 50

Barrow 25 Juneau 60 Shemya 25

Barter Island 35 Kenai 70 Sitka 50

Bethel 40 Kodiak 30 Talkeetna 120

Big Delta 50 Kotzebue 60 Unalakleet 50

Cold Bay 25 McGrath 70 Valdez 160

Cordova 100 Nenana 80 Whittier 300

Fairbanks 60 Nome 70 Wrangell 60

Fort Yukon 60 Palmer 50 Yakutat 150

lAlBllE ~ 508.2
GIRlOlUJNIDl SNOW lOAIDlS P fOrA AlAS~AN lOCA1~ONS

For SI: 1 pound per square foot == 0.0479 kN/m2.
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(sr)

lir6
(1f80)

(1~)

lR6

Numbers In p'arentheses represent the up'per elevation

l:l~~'M::~::cm~~~"sC::Si:'J~~~:=r::~tntsh
ground snow loads at elevations not covered.

To cOUlvert Iblsq ft to kNm ~ multiply by 0.0479.

To cOli'lvert feet to meters. multiply by 0.3048

L.J...., ,I
o 100

I
200

I
300 miles
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FIGURE 1608.2
IGROUND SNOW LOADS, Pg, fOR THE UNITED STATES (psf)
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fiGURE 1608.2-eontinUledi
GROUJNIO SNOW lOADS, Pg, FOR THE UNnEOJ SlATES (psf)
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TABLE 1608.3.1
SNOW EXPOSURE FACTOR, Ce

EXPOSIUIRE OF ROOFa,b

TERRAIN CATEGORya fully exposedc Partially exposed Sheltered

A (see Section 1609.4) N/A 1.1 1.3

B (see Section 1609.4) 0.9 1.0 1.2

C (see Section 1609.4) 0.9 1.0 1.1

D (see Section 1609.4) 0.8 0.9 1.0

Above the treeline in windswept mountainous areas 0.7 0.8 N/A

In Alaska, in areas where trees do not exist within a
0.7 0.8 N/A

2-mile radius of the site

For SI: 1 mile =1609 m.
a. The terrain category and roof exposure condition chosen shall be representative of the anticipated conditions during the life of the structure. An exposure factor

shall be determined for each roof of a structure.
b. Definitions of roof exposure are as follows:

1. Fully exposed shall mean roofs exposed on all sides with no shelter afforded by terrain, higher structures or trees. Roofs that contain several large pieces of
mechanical equipment, parapets which extend above the height of the balanced snow load, hb, or other obstructions are not in this category.

2. Partially exposed shall include all roofs except those designated as "fully exposed" or "sheltered."
3. Sheltered roofs shall mean those roofs located tight in among conifers that qualify as "obstructions."

c. Obstructions within a distance of 10 ko provide "shelter," where ko is the height of the obstruction above the rooflevel. If the only obstructions are a few deciduous
trees that are leafless in winter, the "fully exposed" category shall be used except for terrain category "A." Note that these are heights above the roof. Heights used
to establish the terrain category in Section 1609.4 are heights above the ground.

TABLE 1608.3.2
THERMAL FACTOR, Ct

THERMAL CONDITIONa Ct

All structures except as indicated below 1.0

Structures kept just above freezing and others with cold, ventilated roofs in which the thermal resistance (R-value)
1.1

between the ventilated space and the heated space exceeds 25h . ft2 • °FIBtu

Unheated structures 1.2

Continuously heated greenhollsesb with a roof having a thermal resistance (R-value) less than 2.0h . ft2 .OFIBtu 0.85

For SI: 1 h . ft2 . °FfBtu =0.176 m2 . KIW.
a. The thermal condition shall be representative of the anticipated conditions during winters for the life of the structure.
b. A continuously heated greenhouse shall mean a greenhouse with a constantly maintained interior temperature of 50°F or more during winter months. Such green

house shall also have a maintenance attendant on duty at all times or a temperature alarm system to provide warning in the event of a heating system failure.

1608.3.3 Snow load importancf~factor. The value for the
snow load importance factor, Is, used in the calculation ofPI
shall be determined in accordance with Table 1604.5.
Greenhouses that are occupied for growing plants on pro
duction or research basis, without public access, shall be in
cluded in Importance Category 1.

1608.3.4 Rain-oIrn-snow surcharge load. Roofs with a
slope less than 1/2 inch per foot (2.38 degrees) shall be de
signed for a rain-on-snow surcharge load determined in ac
cordance with Section 7.10 of ASCE 7.

1608.3.5 PODding instability. For roofs with a slope less
than '/4 inch per foot (1.19 degrees), the design calculations
shall include verification of the prevention ofponding insta
bility in accordance with Section 7.11 of ASCE 7.

1608.4 Sloped roof snow loads. The snow load, Ps, on a roof
with a slope greater than 5 degrees (0.09 rad) (1 inch per foot =
4.76 degrees) shall be calculated in accordance with Section
7.4 of ASCE 7.
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1608.5 Partial loading. The effect of not having the balanced
snow load over the entire loaded roof area shall be analyzed in
accordance with Section 7.5 of ASCE 7.

1608.61Ull1ibalanced snow loads. Unbalanced roof snow loads
shall be determined in accordance with Section 7.6 of ASCE 7.
Winds from all directions shall be accounted for when estab
lishing unbalanced snow loads.

1608.7 Drifts on lower roofs. In areas where the ground snow
10ad,Pg, as determined by Section 1608.2, is equal to or greater
than 5 psf (0.240 kN/m2), roofs shall be designed to sustain
localized loads from snow drifts in accordance with Section 7.7
of ASCE 7.

1608.8lRoof projections. Drift loads due to mechanical equip-
ment, penthouses, parapets and other projections above the roof _
shall be determined in accordance with Section 7.8 ofASCE 7. •

1608.9 Sliding snow. The extra load caused by snow sliding off
a sloped roof onto a lower roof shall be determined in accor-
dance with Section 7.9 of ASCE 7.
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~ECT~ON 1609
W~ND lOADS

Jl609.1 Applications. Buildings, structures and parts thereof
shall be designed to withstand the minimum wind loads pre

1 scribed herein. Decreases in wind loads shall not be made for
the effect of shielding by other structures.

1609.1.1 JI)eteJrmHlI1la1l:nOIl1l of wynd llmnds. Wind loads on ev
ery building or structure shall be determined in accordance
with Section 6 of ASCE 7. Wind shall be assumed to come
from any horizontal direction and wind pressures shall be
assumed to act normal to the surface considered.

ExceJPltnoll1ls~

1. Wind loads determined by the provisions of Sec
tion 1609.6.

2. Subject to the limitations of Section 1609.1.1.1, the
provisions of SBCCI SSTD 10 Standardfor Hurri
cane ResistantResidential Construction shall be per
mitted for applicable Group R-2 and R-3 buildings.

3. Subject to the limitations of Section 1609.1.1.1,
residential structures using the provisions of the
AF&PA Wood Frame Construction Manual for
One- and Two-Family Dwellings.

4. Designs using NAAMM FP 1001 Guide Specijica
tionfor Design ofMetal Flagpoles.

5. Designs using TIAJEIA-222 for antenna-support-
ing structures and antennas.

1609.R.:D..1 Appillcabiii1l:y. The provisions ofSSTD 10 are
applicable only to buildings located within Exposure, B
or C as defined in Section 1609.4. The provisions of
SSTD 10 and the AF&PA Wood Frame construction
Manualfor One- and Two-Family Dwellings shall not ap
ply to buildings sited on the upper half of an isolated hill,
ridge or escarpment meeting the following conditions:

1. The hill, ridge or escarpment is 60 feet (18 288
mm) or higher if located in Exposure B or 30 feet
(9144 mm) or higher if located in Exposure C;

2. The maximum average slope of the hill exceeds 10
percent; and

3. The hill, ridge or escarpment is unobstructed up
wind by other such topographic features for a dis
tance from the high point of 50 times the height of
the hill or 1 mile (1.61 kIn), whichever is greater.

Jl609.1.2 Minimum willld llmMlls. The wind loads used in the
design of the main wind-force-resisting system shall not be
less than 10 psf (0.479 kN/m2) multiplied by the area of the
building or structure projected on a vertical plane normal to
the wind direction. In the calculation of design wind loads
for components and cladding for buildings, the algebraic
sum of the pressures acting on opposite faces shall be taken
into account. The design pressure for components and clad
ding of buildings shall not be less than 10 psf (0.479 kN/m2

)

acting in either direction normal to the surface. The design
force for open buildings and other structures shall not be less
than 10 psf (0.479 kN/m2) multiplied by the area Af .

2iO03 iNTEIRNAT~ONAl ~Li~lDiNG CODIE®

Jl60~.Jl.3 Anchorage against oveJrtllllJrllllnng9lllllPlniftt and. siirll
bng. Structural members and systems and components and
cladding in a building or structure shall be anchored to resist
wind-induced overturning, uplift and sliding and to provide

continuous load paths for these forces to the foundation. 1'.'.....-""" .•'."'."'.Where a portion of the resistance to these forces is provided fi

by dead load, the dead load, including the weight of soils ii
and foundations, shall be taken as the minimum dead load !;
likely to be in place during a design wind event. Where the
alternate basic load combinations of Section 1605.3.2 are
used, only two-thirds of the minimum dead load likely to be
in place during a design wind event shall be used.

Jl609.].•41, PJrotectimn of opemngs. In wind-borne debris re
gions, glazing that receives positive external pressure in the D
lower 60 feet (18288 mm) in buildings shall be assumed to be
openings unless such glazing is impact resistant or protected
with an impact-resistant covering meeting the requirements
of an approved impact-resisting standard or ASTM E 1996
and of ASTM E 1886 referenced therein as follows:

1. Glazed openings located within 30 feet (9144 mm) of
grade shall meet the requirements of the Large Mis
sile Test of ASTM E 1996.

2. Glazed openings located more than 30 feet (9144
mm) above grade shall meet the provisions of the
Small Missile Test of ASTM E 1996.

lExcejp)tiOHns ~

1. Wood structural panels with a minimum thickness of
7/16 inch (11.1 mm) and maximum panel span of 8
feet (2438 mm) shall be permitted for opening pro
tection in one- and two-story buildings. Panels shall
be precut to cover the glazed openings with attach
ment hardware provided. Attachments shall be de
signed to resist the components and cladding loads
determined in accordance with the provisions ofSec
tion 1609.6.1.2. Attachment in accordance with Ta
ble 1609.1.4 is permitted for buildings with a mean
roofheight of 33 feet (10058 mm) or less where wind
speeds do not exceed 130 mph (57.2 m1s).

2. Buildings in Category I as defined in Table 1604.5, ~.'..•l..'.•.
including production greenhouses as defined in ;',
Section 1608.3.3.

TABLE ~ 60g. ~ .4
WINlOlaBORINE DEBRIS PIROTECT~ON fASTlEN~NiG

SCHEDULE fOR WOOD STRUC11lBRAl ~ANlElsa,b,c

!FASTENER SPAC~NG (inclhies)

2fee~< ~fee~< 6 feet <
!FASTENER IPaneispall1l ParlleislPan Pal11lelspall1l Panel span

1llfPE ~ 2 feei ~ ~feet ~6 feet ~8 feet

21
/ 2 No.6 Wood screws 16 16 12 9

21
/ 2 No.8 Wood screws 16 16 16 12

For SI: 1 inch =25.4 nun, 1 foot =304.8 mm, 1 pound =4.4 N,
I mile per hour =0.44 m/s.

a. This table is based on a maximum wind speed (3-second gust) of 130 mph
and mean roof height of 33 feet or less.

b. Fasteners shall be installed at opposing ends of the wood structural panel.
c. Where screws are attached to masonry or masonry/stucco, they shall be at

tached utilizing vibration-resistant anchors having a minimum withdrawal
capacity of 490 pounds. .
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F~GUJRE 1609
BASIC W!ND SPIEED (3-SIECOND GUS1)
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11!!I!IIII!l Special Wind Region

100(45)

Notes:
1. Values are nominal design 3~second gust wind

speeds in miles per hour (mls) at 33 ft (10 m)
above ground for Exposure C category.

2. linear interpolation between wind contours is
permitted.

3. Islands and coastal areas outside the last
contour shan use the last wind speed contour
of tlhe coastal area.

4. Mountainous fterrain, gorges, ocean
promontories, and special wind regions shall
be examined for unusual wind conditions.
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FIGURE 1609-contil1lued
BASIC WIND SPEED (3-SECOND GUST)

WESTERN GULF OF MEXICO HURRICANE COASTLINE
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~10(49)

120(54)
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STRtUJcrURAl DESIGN

140(63)

1IIIll!!111 $pecia~ Wind Region

lMotes:
1. Values ali"e nomina~ deslgli1 3e seoond gust wind

speeds Ill'll miles per hour (mls) at 33 ft (10 m)
above ground for IEJt:posure C category.

2. linear interpolation between wind! contours Is
permitted.

3. Hslands 21ll1d coastal areas outsode the Hast
contour shall use the !21st wind speed contour
@f the coastal areal.

4. lMolmtainoVJIs terrain, gOl1'ges, ocea9'il
promontories, and speeiai wind regions shall
lOe e)(amHned fen lln.usual wind c@nditions.

fiGtUJRIE 1609-continuedl
!BASiC WiND SPEED (3a SECOND GUST)

IEAS1!E~N GUlf Of MIEXiCO AND SOU1HEASTERN U.S. HURRICANE COAS1UNE
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100~45)

~~_.b_120(54)

111111111111 Special Wind Region

Notes:
1. Va~ues are nominal design 3-second gust wind

speeds in miles per hour (m1s) at 33 ft (10 m)
above ground for Exposure C category.

2. linear nnterpolation between wind contours is
permitted.

3. Islands and! coastal areas outside the las~

contour shal~ use the last wind speed contour
of fthe coastal area.

4. Mountainous terrain, gorges, ocean
promontories, and special wind regions shall
be examined for unusual wind conditions.

fiGURE 1609-continued
BASIC W~ND SPEED (3-SECOND GUST)

MID AND NORTHERN ATLANTIC HURRICANE COASTLINE
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1609J..4.1 Buildnng witlhll[))pellJ1iHllgs. Where glazing is
assumed to be an opening in accordance with Section
1609.1.4, the building shall be evaluated to determine if
the openings are of sufficient area to constitute an open
or partially enclosed building as defined in Section
1609.2. Open and partially enclosed buildings shall be
designed in accordance with the applicable provisions
of ASCE 7.

1609.1.5 Willlld! and! seismic detaiHill1lg. Lateral-force-resist
ing systems shall meet seismic detailing requirements and
limitations prescribed in this code, even when wind code
prescribed load effects are greater than seismic load effects.

Jl609.2 DefiJlJlitioJnls. The following words and terms shall, for
the purposes of Section 1609.6, have the meanings shown
herein.

BUILDINGS AND OTHER. STRUCTURES, FJLEXJIJBLlE.
Slender buildings and other structures that have a fundamental
natural frequency less than 1 Hz.

BUILDING, ENCLOSED. A building that does not comply
with the requirements for open or partially enclosed buildings.

BUILDING, JLOWaRlISE. Enclosed or partially enclosed
buildings that comply with the following conditions:

1. Mean roof height, h, less than or equal to 60 feet (18 288
mm).

2. Mean roof height, h, does not exceed least horizontal di
mension.

BUILDING, OPEN. A building having each wall at least 80
percent open. This condition is expressed for each wall by the
equation:

Ao ;:: 0.8Ag

where:

Ao =Total area of openings in a wall that receives positive
external pressure, in square feet (m2).

Ag =The gross area of that wall in which Ao is identified, in
square feet (m2).

BUILDING, PARTIALLY ENCLOSED. A building that
complies with both of the following conditions:

1. The total area of openings in a wall that receives positive
external pressure exceeds the sum of the areas of open
ings in the balance of the building envelope (walls and
roof) by more than 10 percent; and

2. The total area of openings in a wall that receives positive
external pressure exceeds 4 square feet (0.37 m2) or 1
percent of the area of that wall, whichever is smaller, and
the percentage of openings in the balance of the building
envelope does not exceed 20 percent.

These conditions are expressed by the following equations:

2003 INTERNAT!ONAll8lU~lDiNG tCODE®
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Ao > 4 square feet (0.37 m2) or> O.OIAg, whichever is smaller,
andAo/Agi :5 0.20 (JEqpillatnmJl Jl6a 33)

where:

Ao• Ag are as defined for an open building.

Aoi = The sum of the areas of openings in the building enve
lope (walls and roof) not including Ao' in square feet
(m2).

Agi = The sum of the gross surface areas of the building enve
lope (walls and roof) not including A , in square feet

g

(m2).

BUILDING, SIMPLE DIAPHRAGM. A building in which I.,..:.,~.'·..;'
wind loads are transmitted through floor and roof diaphragms ~

to the verticallateral-force-resisting systems.

COMPONENTS AND CLADDING. Elements of the build
ing envelope that do not qualify as part of the main
windforce-resisting system.

EFFECTIrVE WIND AREA. The area used to determine
GCp- For component and cladding elements, the effective wind
area in Tables 1609.6.2.1(2) and 1609.6.2.1(3) is the span
length multiplied by an effective width that need not be less
than one-third the span length. For cladding fasteners, the
effective wind area shall not be greater than the area that is trib
utary to an individual fastener.

IHlIJRRICANEapRONE REGJrONS. Areas vulnerable to hur
ricanes defined as:

1. The U.S. Atlantic Ocean and Gulf of Mexico coasts
where the basic wind speed is greater than 90 mph (39.6
m/s) and

2. Hawaii, Puerto Rico, Guam, Virgin Islands and Ameri-
can Samoa.

JIMPORTANCE FACTOR., llw. A factor that accounts for the
degree of hazard to human life and damage to property.

MAIN WJINDFORCEaRlESISTIING SYSTEM. An assem
blage of structural elements assigned to provide support and
stability for the overall structure. The system generally
receives wind loading from more than one surface.

MEAN ROOF HEIGHT. The average of the roof eave height
and the height to the highest point on the roof surface, except
that eave height shall be used for roofangle of less than or equal
to 10 degrees (0.1745 rad).

WJINDaBORNE DEBRIS R.EGlION. Areas within hurri
cane-prone regions within 1 mile (1.61 kIn) of the coastal mean
high water line where the basic wind speed is 110 mph (48.4
m/s) or greater; or where the basic wind speed is 120 mph (52.8
m/s) or greater; or Hawaii.

1609.3 Bask wnnd! speed. The basic wind speed, in mph, for
the determination ofthe wind loads shall be determined by Fig
ure 1609 or by ASCE 7 Figure 6-1 when using the provisions of
ASCE 7. Basic wind speed for the special wind regions indi
cated, near mountainous terrain, and near gorges, shall be in
accordance with local jurisdiction requirements. Basic wind
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speeds determined by the local jurisdiction shall be in accor
dance with Section 6.5.4 of ASCE 7.

In nonhurricane-prone regions, when the basic wind speed is
estimated from regional climatic data, the basic wind speed
shall be not less than the wind speed associated with an annual
probability of 0.02 (50-year mean recurrence interval), and the
estimate shall be adjusted for equivalence to a 3-second gust
wind speed at 33 feet (10 m) above ground in exposure Cate
gory C. The data analysis shall be performed in accordance
with Section 6.5.4 of ASCE 7.

1609.3.1 Wind speed conversion. When required, the
3-second gust wind velocities of Figure 1609 shall be con
verted to fastest-mile wind velocities using Table 1609.3.1.

1609.4 Exposure category. For each wind direction consid
ered, an exposure category that adequately reflects the charac
teristics of ground surface irregularities shall be determined for
the site at which the building or structure is to be constructed.
For a site located in the transition zone between categories, the
category resulting in the largest wind forces shall apply.
Account shall be taken of variations in ground surface rough
ness that arise from natural topography and vegetation as well
as from constructed features. For any given wind direction, the
exposure in which a specific building or other structure is sited
shall be assessed as being one of the following categories.

I
When applying the simplified wind load method of Section
1609.6, a single exposure category shall be used based upon the
most restrictive for any given wind direction.

1. Exposure A. This exposure category is no longer used in
ASCE 7.

2. Exposure B. Urban and suburban areas, wooded areas or
other terrain with numerous closely spaced obstructions
having the size of single-family dwellings or larger. Ex
posure B shall be assumed unless the site meets the defi
nition of another type of exposure.

3. Exposure C. Open terrain with scattered obstructions,
including surface undulations or other irregularities,
having heights generally less than 30 feet (9144 mm) ex
tending more than 1,500 feet (457.2 m) from the building
site in any quadrant. This exposure shall also apply to any
building located within Exposure B-type terrain where
the building is directly adjacent to open areas of Expo
sure C-type terrain in any quadrant for a distance of more
than 600 feet (182.9 m). This category includes flat open

c?untry, grasslands and shorelines in hurricane-prone re- _
glOns. _

4. lExposUlre D. Flat, unobstructed areas exposed to wind
flowing over open water (excluding shorelines in hurri
cane-prone regions) for a distance of at least 1 mile (1.61
km). Shorelines in Exposure D include inland water
ways, the Great Lakes and coastal areas of California,
Oregon, Washington and Alaska. This exposure shall ap
ply only to those buildings and other structures exposed
to the wind coming from over the water. Exposure D ex
tends inland from the shoreline a distance of 1,500 feet
(460 m) or 10 times the height of the building or struc
ture, whichever is greater.

li609.5 Importance fadolr. Buildings and other structures
shall be assigned a wind load importance factor, I w' in accor
dance with Table 1604.5.

1609.6 Sfimplified wiJllld load method.

1609.6.1 Scope. The procedures in Section 1609.6 shall be
permitted to be used for determining and applying wind
pressures in the design of enclosed buildings with flat, ga
bled and hipped roofs and having a mean roof height not ex
ceeding the least horizontal dimension or 60 feet (18 288
mm), whichever is less, subject to the limitations of Sections
1609.6.1.1 and 1609.6.1.2. If a building qualifies only under
Section 1609.6.1.2 for design of its components and clad
ding, then its main windforce-resisting system shall be de
signed in accordance with Section 1609.1.1.

Exception: The provisions of Section 1609.6 shall not
apply to buildings sited on the upper half of an isolated
hill or escarpment meeting all of the following condi
tions:

1. The hill or escarpment is 60 feet (I8 288 mm) or
higher if located in Exposure B or 30 feet (9144
mm) or higher if located in Exposure C.

2. The maximum average slope of the hill exceeds 10
percent.

3. The hill or escarpment is unobstructed upwind by
other such topographic features for a distance from
the high point of 50 times the height of the hill or 1
mile (1.61 km), whichever is less.

TABD.,.IE 1609.3.1
EQUIVALENT BASIC WIND SPEIEDsa,b,c

V3S 85 90 100 105 110 120 125 130 140 145 150 160 170

Vfm 70 75 80 85 90 100 105 110 120 125 130 140 150

For SI: 1 mile per hour =0.44 m/s.
a. Linear interpolation is perntitted.
b. V3S is the 3-second gust wind speed (mph).
c. Vfm is the fastest mile wind speed (mph).
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:n.({j)~l!]).({j).:n..Jl Manrrn wnrrnlIll[illlJrCeaJresnsanrrng sysaemrns. For the
design of main windforce- resisting systems, the build
ing must meet all of the following conditions:

1. The building is a simple diaphragm building as de
fined in Section 1609.2.

2. The building is not classified as a flexible building
as defined in Section 1609.2.

3. The building does not have response characteris
tics making it subject to across wind loading, vor
tex shedding, instability due to galloping or flutter;
and does not have a site location for which chan
neling effects or buffeting in the wake of upwind
obstructions warrant special consideration.

4. The building structure has no expansion joints or
separations.

5. The building is regular shaped and has an approxi
mately symmetrical cross section in each direction
with roof slopes not exceeding 45 degrees (0.78
rad.).

:n.({j)~l!]).({j).:n..2 Cilllmrnjplilllrrnerrnts arrnlIll dalIlllIllnrrng. For the design
of components and cladding, the building must meet all
of the following conditions:

1. The building does not have response characteris
tics making it subject to across wind loading, vor
tex shedding, instability due to galloping or flutter;
and does not have a site location for which chan
neling effects or buffeting in the wake of upwind
obstructions warrant special consideration.

2. The building is regular shaped with roof slopes not
exceeding 45 degrees (0.78 rad.) for gable roofs, or
27 degrees (0.47 rad.) for hip roofs.

:n.({j)~l!]).({j).2 [))esngrrn jplJrilllcelIllunJre.

1. The basic wind speed, ~ shall be determined in accor
dance with Section 1609.3. The wind shall be as
sumed to come from any horizontal direction.

2. An importance factor I w shall be determined in accor
dance with Section 1609.5.

3. An exposure category shall be determined in accor
dance with Section 1609.4.

4. A height and exposure adjustment coefficient, A, shall
be determined from Table 1609.6.2.1(4).

:n.({j)~9.({j).2.:n. Manrrn wnrrn([]l[illlJrceaJresnsanrrng system. Sim
plified design wind pressures, Ps' for the main
windforce-resisting systems represent the net pressures
(sum of internal and external) to be applied to the hori
zontal and vertical projections of building surfaces as

shown in Figure 1609.6.2.1. For the horizontal pressures
(Zones A, B, C, D), Ps is the combination of the wind
ward and leeward net pressures. Ps shall be determined
from Equation 16-34).

where:

A = Adjustment factor for building height and expo-
sure from Table 1609.6.2.1(4).

I w = Importance factor as defined in Section 1609.5

Ps30 = Simplified design wind pressure for Exposure B,
at h = 30 feet (9144 mm), and for Iw = 1.0, from
Table 1609.6.2.1(1).

:n.({j)~l!]).({j).2.:n..:n. Mnrrnnmrnunmrn jplJressunJres. The load effects
of the design wind pressures from Section 1609.6.2.1
shall not be less than assuming the pressures, Ps, for
Zones A, B, C andD all equal to +10 psf(0.48 kN/m2) ,

while assuming Zones E, F, G, and H all equal to 0 psf.

:n.({j)~l!]).({j).2.2 Cilllmrnjplilllrrnerrnas amI! da([]l([]lnrrng. Net design wind
pressures, Pllet' for the components and cladding of build
ings represent the net pressures (sum of internal and ex
ternal) to be applied normal to each building surface as
shown in Figure 1609.6.2.2. The net design wind pres
sure, Pnet' shall be determined from Equation 16-35:

Pnet = Alw Pnet30

where:

A = Adjustment factor for building height and expo-
sure from Table 1609.6.2.1(4).

I w = Importance factor as defined in Section 1609.5.

Pnet30 = Net design wind pressure for Exposure B, at h =
30 feet (9144 mm), and for I w = 1.0, from Tables
1609.6.2.1(2) and 1609.6.2.1(3).

n({j)~l!]).({j).2.2.n Mnll1lnmunm jplJressunJres. The positive de
sign wind pressures, Pnet' from Section 1609.6.2.2
shall not be less than +10 psf (0.48 kN/m2), and the
negative design wind pressures, Pnet' from Section
1609.6.2.2 shall not be less than -10 psf (-0.48
kN/m2).

n({j)~l!]).({j).2.3Lillla([]l case. Members that act as both part of
the main windforce-resisting system and as components
and cladding shall be designed for each separate load
case. '
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FIGURE 1609.6.2.1
MAIN WINDFORCE LOADING DIAGRAM

For SI: 1 foot =304.8 mm, 1 degree =0.0 L74 rad.

Notes:

1. Pressures are applied to the horizontal and vertical projections for Exposure B, at h =30 feet, for Iw =1.0. Adjust to other exposures and heights with adjustment
factor A.

2. The load patterns shown shall be applied to each comer of the building in tum as the reference comer.
3. For the design of the longitudinal MWFRS, use S =0°, and locate the Zone ElF, G/H boundary at the mid-length of the building.
4. Load Cases 1 and 2 must be checked for 25° < e::; 45°. Load Case 2 at 25° is provided only for interpolation between 2SO to 30°.
5. Plus and minus signs signify pressures acting toward and away from the projected surfaces, respectively.
6. For roof slopes other than those shown, linear interpolation is permitted.
7. The total horizontal load shall not be less than that determined by assuming Ps =0 in Zones Band D.
8. The zone pressures represent the following:

Horizontal pressure zones - Sum of the windward and leeward net (sum of internal and external) pressures on vertical projection of:
A - End zone of wall C - Interior zone of wall
B - End zone of roof 0 - Interior zone of roof

Vertical pressure zones - Net (sum of internal and external) pressures on horizontal projection of:
E - End zone of windward roof G - Interior zone of windward roof
F - End zone of leeward roof H - Interior zone of leeward roof

9. Where Zone E or G falls on a roof overhang on the windward side of the building, use EOH and GOH for the pressure on the horizontal projection of the overhang.
Overhangs on the leeward and side edges shall have the basic zone pressure applied.

10. Notation:
a: 10 percent of least horizontal dimension or O.4h, whichever is smaller, but not less than either 4 percent of least horizontal dimension or 3 feet.
h: Mean roof height, in feet (meters), except that eave height shall be used for roof angles <10°.
S: Angle of plane of roof from horizontal, in degrees.
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D ~nterior Zones
Roofs - Zone 1/ Walls •Zone 4

End Zones
Roofs·Zone2/W~~·~5

fiGURE ~609.6.2.2

COMIFDONIENT AND ClADD!NG PRESSURE

• Comer Zones
Roofs - Zoml3

For SI: 1 foot =304.8 mm, 1 degree =0.0174 rad.

No~es:

1. Pressures are applied normal to the surface for Exposure B, at h = 30 feet, for Iw = 1.0. Adjust to other exposures and heights with adjustment factor A.
2. Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.
3. For hip roofs with e$ 25 0

, Zone 3 shall be treated as Zone 2.

•

4. For effective areas between those given, the value is permitted to be interpolated, otherwise use the value associated with the lower effective area.
5. Notation:

a: 10 percent of least horizontal dimension or O.4h, whichever is smaller, but not less than either 4 percent of least horizontal dimension or 3 feet.
h: Mean roof height, in feet (meters), except that eave height shall be used for roof angles <100

•

e: Angle of plane of roof from horizontal, in degrees.
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TABLE 1609.6.2.1 (1) _
SIMPLIFIED DESIGN WIND PRESSIURE (MAIN WINDFORCE-RESISTING SYSTEM), Ps30 (Exposure B at h =30 feet with Iw = 1.0) (psf) •

BASIC ZONES
WIND ROOf ROOF Horizontal Pressures Vertical Pressures OverhangsSPEED ANGLE RISE IN LOAD
(mph) (degrees) 12" CASE A B C D E F G H EnH GnH

oto 5° Flat 1 11.5 -5.9 7.6 -3.5 -13.8 -7.8 -9.6 -6.1 -19.3 -15.1

10° 2 1 12.9 -5.4 8.6 -3.1 -13.8 -8.4 -9.6 -6.5 -19.3 -15.1

15° 3 1 14.4 -4.8 9.6 -2.7 -13.8 -9.0 -9.6 -6.9 -19.3 -15.1

85 20° 4 1 15.9 -4.2 10.6 -2.3 -13.8 -9.6 -9.6 -7.3 -19.3 -15.1

25° 6
1 14.4 2.3 10.4 2.4 -6.4 -8.7 -4.6 -7.0 -11.9 -10.1
2 - - - - -2.4 -4.7 -0.7 -3.0 - -

30° to 45° 7 to 12
1 12.9 8.8 10.2 7.0 1.0 -7.8 0.3 -6.7 -4.5 -5.2
2 12.9 8.8 10.2 7.0 5.0 -3.9 4.3 -2.8 -4.5 -5.2

oto 5° Flat 1 12.8 -6.7 8.5 -4.0 -15.4 -8.8 -10.7 -6.8 -21.6 -16.9

10° 2 1 14.5 -6.0 9.6 -3.5 -15.4 -9.4 -10.7 -7.2 -21.6 -16.9

15° 3 1 16.1 -5.4 10.7 -3.0 -15.4 -10.1 -10.7 -7.7 -21.6 -16.9

90 20° 4 1 17.8 -4.7 11.9 -2.6 -15.4 -10.7 -10.7 -8.1 -21.6 -16.9

25° 6
1 16.1 2.6 11.7 2.7 -7.2 -9.8 -5.2 -7.8 -13.3 -11.4
2 - - - - -2.7 -5.3 -0.7 -3.4 - -

30° to 45° 7 to 12
1 14.4 9.9 11.5 7.9 1.1 -8.8 0.4 -7.5 -5.1 -5.8
2 14.4 9.9 11.5 7.9 5.6 -4.3 4.8 -3.1 -5.1 -5.8

oto 5° Flat 1 15.9 -8.2 10.5 -4.9 -19.1 -10.8 -13.3 -8.4 -26.7 -20.9

10° 2 1 17.9 -7.4 11.9 -4.3 -19.1 -11.6 -13.3 -8.9 -26.7 -20.9

15° 3 1 19.9 -6.6 13.3 -3.8 -19.1 -12.4 -13.3 -9.5 -26.7 -20.9

100 20° 4 1 22.0 -5.8 14.6 -3.2 -19.1 -13.3 -13.3 -10.1 -26.7 -20.9

25° 6
1 19.9 3.2 14.4 3.3 -8.8 -12.0 -6.4 -9.7 -16.5 -14.0
2 - - - - -3.4 -6.6 -0.9 -4.2 - -

30° to 45° 7 to 12
1 17.8 12.2 14.2 9.8 1.4 -10.8 0.5 -9.3 -6.3 -7.2
2 17.8 12.2 14.2 9.8 6.9 -5.3 5.9 -3.8 -6.3 -7.2

oto 5° Flat 1 19.2 -10.0 12.7 -5.9 -23.1 -13.1 -16.0 -10.1 -32.3 -25.3

10° 2 1 21.6 -9.0 14.4 -5.2 -23.1 -14.1 -16.0 -10.8 -32.3 -25.3

15° 3 1 24.1 -8.0 16.0 -4.6 -23.1 -15.1 -16.0 -11.5 -32.3 -25.3

110 20° 4 1 26.6 -7.0 17.7 -3.9 -23.1 -16.0 -16.0 -12.2 -32.3 -25.3

25° 6
1 24.1 3.9 17.4 4.0 -10.7 -14.6 -7.7 -11.7 -19.9 -17.0
2 - - - - -4.1 -7.9 -1.1 -5.1 - -

30° to 45° 7 to 12
1 21.6 14.8 17.2 11.8 1.7 -13.1 0.6 -11.3 -7.6 -8.7
2 21.6 14.8 17.2 11.8 8.3 -6.5 7.2 -4.6 -7.6 -8.7

oto 5° Flat 1 22.8 -11.9 15.1 -7.0 -27.4 -15.6 -19.1 -12.1 -38.4 -30.1

10° 2 1 25.8 -10.7 17.1 -6.2 -27.4 -16.8 -19.1 -12.9 -38.4 -30.1

15° 3 1 28.7 -9.5 19.1 -5.4 -27.4 -17.9 -19.1 -13.7 -38.4 -30.1

120 20° 4 1 31.6 -8.3 21.1 -4.6 -27.4 -19.1 -19.1 -14.5 -38.4 -30.1

25° 6
1 28.6 4.6 20.7 4.7 -12.7 -17.3 -9.2 -13.9 -23.7 -20.2
2 - - - - -4.8 -9.4 -1.3 -6.0 - -

30° to 45° 7 to 12
1 25.7 17.6 20.4 14.0 2.0 -15.6 0.7 -13.4 -9.0 -10.3
2 25.7 17.6 20.4 14.0 9.9 -7.7 8.6 -5.5 -9.0 -10.3

oto 5° Flat 1 26.8 -13.9 17.8 -8.2 -32.2 -18.3 -22.4 -14.2 -45.1 -35.3

10° 2 1 30.2 -12.5 20.1 -7.3 -32.2 -19.7 -22.4 -15.1 -45.1 -35.3

15° 3 1 33.7 -11.2 22.4 -6.4 -32.2 -21.0 -22.4 -16.1 -45.1 -35.3

130 20° 4 1 37.1 -9.8 24.7 -5.4 -32.2 -22.4 -22.4 -17.0 -45.1 -35.3

25° 6
1 33.6 5.4 24.3 5.5 -14.9 -20.4 -10.8 -16.4 -27.8 -23.7
2 - - - - -5.7 -11.1 -1.5 -7.1 - -

30° to 45° 7 to 12
1 30.1 20.6 24.0 16.5 2.3 -18.3 0.8 -15.7 -10.6 -12.1
2 30.1 20.6 24.0 16.5 11.6 -9.0 10.0 -6.4 -10.6 -12.1

continued
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STIRl1UJ(c1I'lUlIRlAIL DESIGN

liABlE ~ 609.6.2.~ (~)-iContDrn~edl
SiMPLIFiED DESIGN WiND PRESSURE (MAiN W!NIDlIFORl(cE-RES!STING SYSTEM), Ps30 (Explosure IS aJ~ h = 30 ~ee~ wo~&1l Ow = ~ .0) (pst)

IBASIC ZONIES
WiND [AOOIF ,- [AOOIF lHIoi"D<l::onial I?resslUlrres "ertica~ I?rressPJres Overrhangs

SPEED ANGLE': R~SIE ~i\!I lOA10
(mph) (degrrees) 12" CASIE A IB C 10 IE IF G IHI IEm~ GOH

oto 5° Rat 1 31.1 -16.1 20.6 -9.6 -37.3 -21.2 -26.0 -16.4 -52.3 -40.9

10° 2 1 35.1 -14.5 23.3 -8.5 -37.3 -22.8 -26.0 -17.5 -52.3 -40.9

15° 3 1 39.0 -12.9 26.0 -7.4 -37.3 -24.4 -26.0 -18.6 -52.3 -40.9

140 20° 4 1 43.0 -11.4 28.7 -6.3 -37.3 -26.0 -26.0 -19.7 -52.3 -40.9

25° 6 1 39.0 6.3 28.2 6.4 -17.3 -23.6 -12.5 -19.0 -32.3 -27.5
2 - - - - -6.6 -12.8 -1.8 -8.2 - -

30° to 45° 7 to 12 1 35.0 23.9 27.8 19.1 2.7 -21.2 0.9 -18.2 -12.3 -14.0
2 35.0 23.9 27.8 19.1 13.4 -10.5 11.7 -7.5 -12.3 -14.0

oto 5° Rat 1 35.7 -18.5 23.7 -11.0 -42.9 -24.4 -29.8 -18.9 -60.0 -47.0

10° 2 1 40.2 -16.7 26.8 -9.7 -42.9 -26.2 -29.8 -20.1 -60.0 -47.0

15° 3 1 44.8 -14.9 29.8 -8.5 -42.9 -28.0 -29.8 -21.4 -60.0 -47.0

150 20° 4 1 49.4 -13.0 32.9 -7.2 -42.9 -29.8 -29.8 -22.6 -60.0 -47.0

25° 6
1 44.8 7.2 32.4 7.4 -19.9 -27.1 -14.4 -21.8 -37.0 -31.6
2 - - - - -7.5 -14.7 -2.1 -9.4 - -

30° to 45° 7 to 12
1 40.1 27.4 31.9 22.0 3.1 -24.4 1.0 -20.9 -14.1 -16.1
2 40.1 27.4 31.9 22.0 15.4 -12.0 13.4 -8.6 -14.1 -16.1

Oto5° . Rat 1 45.8 -23.8 30.4 -14.1 -55.1 -31.3 -38.3 -24.2 -77.1 -60.4

10° 2 1 51.7 -21.4 34.4 -12.5 -55.1 -33.6 -38.3 -25.8 -77.1 -60.4

15° 3 1 57.6 -19.1 38.3 -10.9 -55.1 -36.0 -38.3 -27.5 -77.1 -60.4

170 20° 4 1 63.4 -16.7 42.3 -9.3 -55.1 -38.3 -38.3 -29.1 -77.1 -60.4

25° 6 1 57.5 9.3 41.6 9.5 -25.6 -34.8 -18.5 -28.0 -47.6 -40.5
2 - - - - -9.7 -18.9 -2.6 -12.1 - -

30° to 45° 7 to 12
I 51.5 35.2 41.0 28.2 4.0 -31.3 1.3 -26.9 -18.1 -20.7
2 51.5 35.2 41.0 28.2 19.8 -15.4 17.2 -11.0 -18.1 -20.7

For 51: 1 inch = 25.4 nun, 1 foot = 304.8 nun, 1 degree = 0.0174 rad, 1 mile per hour = 0.44 mis, 1 pound per square foot = 47.9 N/m2•
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STRUCTURAL DESIGN

TABLE 1609.6.2.1 (2)
NET DESIGN WIND PRESSURE (COMPONENT AND CLADDING), Pnet30 (Exposure B at h =30 feet with ' w =1.0) (psf)

EFFECTIVE BASIC WIND SPEED V (mph-3-second gust)
WIND

ZONE AREA 85 90 100 110 120 130 140 150 170

1 10 5.3 -13.0 5.9 -14.6 7.3 -18.0 8.9 -21.8 10.5 -25.9 12.4 -30.4 14.3 -35.3 16.5 -40.5 2Ll -52.0

1 20 5.0 -12.7 5.6 -14.2 6.9 -17.5 8.3 -21.2 9.9 -25.2 11.6 -29.6 13.4 -34.4 15.4 -39.4 19.8 -50.7

1 50 4.5 -12.2 5.1 -13.7 6.3 -16.9 7.6 -20.5 9.0 -24.4 10.6 -28.6 12.3 -33.2 14.1 -38.1 18.1 -48.9

1/1. 1 100 4.2 -11.9 4.7 -13.3 5.8 -16.5 7.0 -19.9 8.3 -23.7 9.8 -27.8 11.4 -32.3 13.0 -37.0 16.7 -47.6
Ql

f 2 10 5.3 -21.8 5.9 -24.4 7.3 -30.2 8.9 -36.5 10.5 -43.5 12.4 -51.0 14.3 -59.2 16.5 -67.9 2Ll -87.2l:Jl
Ql
'C

2 20 5.0 -19.5 5.6 -21.8 6.9 -27.0 8.3 -32.6 9.9 -38.8 11.6 -45.6 13.4 -52.9 15.4 -60.7 19.8 -78.0,...
.s 2 50 4.5 -16.4 5.1 -18.4 6.3 -22.7 7.6 -27.5 9.0 -32.7 10.6 -38.4 12.3 -44.5 14.1 -5Ll 18.1 -65.7
0

'0 2 100 4.2 -14.1 4.7 -15.8 5.8 -19.5 7.0 -23.6 8.3 -28.1 9.8 -33.0 11.4 -38.2 13.0 -43.9 16.7 -56.4
0a:

3 10 5.3 -32.8 5.9 -36.8 7.3 -45.4 8.9 -55.0 10.5 -65.4 12.4 -76.8 14.3 -89.0 16.5 -102.2 2Ll -131.3

3 20 5.0 -27.2 5.6 -30.5 6.9 -37.6 8.3 -45.5 9.9 -54.2 11.6 -63.6 13.4 -73.8 15.4 -84.7 19.8 -108.7

3 50 4.5 -19.7 5.1 -22.1 6.3 -27.3 7.6 -33.1 9.0 -39.3 10.6 -46.2 12.3 -53.5 14.1 -61.5 18.1 -78.9

3 100 4.2 -14.1 4.7 -15.8 5.8 -19.5 7.0 -23.6 8.3 -28.1 9.8 -33.0 11.4 -38.2 13.0 -43.9 16.7 -56.4

1 10 7.5 -11.9 8.4 -13.3 10.4 -16.5 12.5 -19.9 14.9 -23.7 17.5 -27.8 20.3 -32.3 23.3 -37.0 30.0 -47.6

1 20 6.8 -11.6 7.7 -13.0 9.4 -16.0 11.4 -19.4 13.6 -23.0 16.0 -27.0 18.5 -31.4 21.3 -36.0 27.3 -46.3

1 50 6.0 -ILl 6.7 -12.5 8.2 -15.4 10.0 -18.6 11.9 -22.2 13.9 -26.0 16.1 -30.2 18.5 -34.6 23.8 -44.5
1/1

-10.8 -12.1 -14.9 -18.1Ql 1 100 5.3 5.9 7.3 8.9 10.5 -21.5 12.4 -25.2 14.3 -29.3 16.5 -33.6 2Ll -43.2
1!!
l:Jl

2 10 7.5 -20.7 8.4 -23.2 10.4 -28.7 12.5 -34.7 14.9 -41.3 17.5 -48.4 20.3 -56.2 23.3 -64.5 30.0 -82.8Ql
'C,...

2 20 6.8 -19.0 7.7 -21.4 9.4 -26.4 11.4 -31.9 13.6 -38.0 16.0 -44.6 18.5 -51.7 21.3 -59.3 27.3 -76.2C\I

.s 2 50 6.0 -16.9 6.7 -18.9 8.2 -23.3 10.0 -28.2 11.9 -33.6 13.9 -39.4 16.1 -45.7 18.5 -52.5 23.8 -67.4,...
/\

5.3 -15.2 5.9 -17.0 7.3 -21.0 8.9 -25.5 10.5 -30.3 12.4 -35.6 14.3 -41.2 16.5 -47.3 2Ll -60.8'0 2 100
0
a: .3 10 7.5 -30.6 8.4 -34.3 10.4 -42.4 12.5 -51.3 14.9 -61.0 17.5 -71.6 20.3 -83.1 23.3 -95.4 30.0 -122.5

3 20 6.8 -28.6 7.7 -32.1 9.4 -39.6 11.4 -47.9 13.6 -57.1 16.0 -67.0 18.5 -77.7 21.3 -89.2 27.3 -114.5

3 50 6.0 -26.0 6.7 -29.1 8.2 -36.0 10.0 -43.5 11.9 -51.8 13.9 -60.8 16.1 -70.5 18.5 -81.0 23.8 -104.0

3 100 5.3 -24.0 5.9 -26.9 7.3 -33.2 8.9 -40.2 10.5 -47.9 12.4 -56.2 14.3 -65.1 16.5 -74.8 2Ll -96.0

1 10 11.9 -13.0 13.3 -14.6 16.5 -18.0 19.9 -21.8 23.7 -25.9 27.8 -30.4 32.3 -35.3 37.0 -40.5 47.6 -52.0

1 20 11.6 -12.3 l3.0 -13.8 16.0 -17.1 19.4 -20.7 23.0 -24.6 27.0 -28.9 31.4 -33.5 36.0 -38.4 46.3 -49.3

1 50 ILl -11.5 12.5 -12.8 15.4 -15.9 18.6 -19.2 22.2 -22.8 26.0 -26.8 30.2 -31.1 34.6 -35.7 44.5 -45.8
1/1
Ql

1 100 10.8 -10.8 12.1 -12.1 14.9 -14.9 18.1 -18.1 21.5 -21.5 25.2 -25.2 29.3 -29.3 33.6 -33.6 43.2 -43.2f
Cl

-17.0 16.5 -21.0 -25.5 47.6 -60.8Ql 2 10 11.9 -15.2 l3.3 19.9 23.7 -30.3 27.8 -35.6 32.3 -41.2 37.0 -47.3'C
It)

11.6 -14.5 13.0 -16.3 16.0 -20.1 19.4 -24.3 23.0 -29.0 27.0 -34.0 31.4 -39.4 36.0 -45.3 46.3 -58.1o::r 2 20
.E

-13.7 12.5 -15.3 15.4 -18.9 18.6 -22.9 22.2 -27.2 26.0 -32.0 30.2 -37.1 34.6 -42.5 44.5 -54.6,... 2 50 11.1
C\I
/\ 2 100 10.8 -13.0 12.1 -14.6 14.9 -18.0 18.1 -21.8 21.5 -25.9 25.2 -30.4 29.3 -35.3 33.6 -40.5 43.2 -52.0
'0
0 3 10 11.9 -15.2 13.3 -17.0 16.5 -21.0 19.9 -25.5 23.7 -30.3 27.8 -35.6 32.3 -41.2 37.0 -47.3 47.6 -60.8a::

3 20 11.6 -14.5 no -16.3 16.0 -20.1 19.4 -24.3 23.0 -29.0 27.0 -34.0 31.4 -39.4 36.0 -45.3 46.3 -58.1

3 50 ILl -13.7 i,2.5 -15.3 15.4 -18.9 18.6 -22.9 22.2 -27.2 26.0 -32.0 30.2 -37.1 34.6 -42.5 44.5 -54.6

3 100 10.8 -13.0 1:2.1 -14.6 14.9 -18.0 18.1 -21.8 21.5 -25.9 25.2 -30.4 29.3 -35.3 33.6 -40.5 43.2 -52.0

4 10 13.0 -14.1 1.4.6 -15.8 18.0 -19.5 21.8 -23.6 25.9 -28.1 30.4 -33.0 35.3 -38.2 40.5 -43.9 52.0 -56.4

4 20 12.4 -13.5 13.9 -15.1 17.2 -18.7 20.8 -22.6 24.7 -26.9 29.0 -31.6 33.7 -36.7 38.7 -42.1 49.6 -54.1

4 50 11.6 -12.7 13.0 -14.3 16.1 -17.6 19.5 -21.3 23.2 -25.4 27.2 -29.8 31.6 -34.6 36.2 -39.7 46.6 -51.0

4 100 ILl -12.2 12.4 -13.6 15.3 -16.8 18.5 -20.4 22.0 -24.2 25.9 -28.4 30.0 -33.0 34.4 -37.8 44.2 -48.6

'ii 4 500 9.7 -10.8 10.9 -12.1 13.4 -14.9 16.2 -18.1 19.3 -21.5 22.7 -25.2 26.3 -29.3 30.2 -33.6 38.8 -43.2
s:

5 10 13.0 -17.4 14.6 -19.5 18.0 -24.1 21.8 -29.1 25.9 -34.7 30.4 -40.7 35.3 -47.2 40.5 -54.2 52.0 -69.6

5 20 12.4 -16.2 13.9 -18.2 17.2 -22.5 20.8 -27.2 24.7 -32.4 29.0 -38.0 33.7 -44.0 38.7 -50.5 49.6 -64.9

5 50 11.6 -14.7 13.0 -16.5 16.1 -20.3 19.5 -24.6 23.2 -29.3 27.2 -34.3 31.6 -39.8 36.2 -45.7 46.6 -58.7

5 100 11.1 -13.5 12.4 -15.1 15.3 -18.7 18.5 -22.6 22.0 -26.9 25.9 -31.6 30.0 -36.7 34.4 -42.1 44.2 -54.1

5 500 9.7 -10.8 10.9 -12.1 13.4 -14.9 16.2 -18.1 19.3 -21.5 22.7 -25.2 26.3 -29.3 30.2 -33.6 38.8 -43.2

For SI: 1 foot = 304.8 mm, 1 degree = 0.0174 rad, 1 mile per hour = 0.44 mis, I pound per square foot = 47.9 N/m2.

Note: For effective areas between those given above, the load is permitted to be interpolated, otherwise use the load associated with the lower effective area.
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EFFECTIVE BAS~C W~ND SPEIED V (mph-3-secondl gust)
WIND AREA

ZONE (sq. ft.) 90 100 110 120 130 140 150 170

2 10 -21.0 -25.9 -31.4 -37.3 -43.8 -50.8 -58.3 -74.9

III 2 20 -20.6 -25.5 -30.8 -36.7 -43.0 -49.9 -57.3 -73.6
CIl
~

2 50 -20.1 -24.9 -30.1 -35.8 -42.0 -48.7 -55.9 -71.8ti'I
CIl
"lJ

-19.8 -24.4 -29.5 -35.1 -41.2 -47.8 -54.9 -70.51"0- 2 100

.2 3 10 -34.6 -42.7 -51.6 -61.5 -72.1 -83.7 -96.0 -123.40

'0 3 20 -27.1 -33.5 -40.5 -48.3 -56.6 -65.7 -75.4 -96.80
IX:

3 50 -17.3 -21.4 -25.9 -30.8 -36.1 -41.9 -48.1 -61.8

3 100 -10.0 -12.2 -14.8 -17.6 -20.6 -23.9 -27.4 -35.2

2 10 -27.2 -33.5 -40.6 -48.3 -56.7 -65.7 -75.5 -96.9
III

2 20 -27.2 -33.5 -40.6 -48.3 -56.7 -65.7 -75.5 -96.9CIl
~
Cl 2 50 -27.2 -33.5 -40.6 -48.3 -56.7 -65.7 -75.5 -96.9CIl
"lJ
1"0- 2 100 -27.2 -33.5 -40.6 -48.3 -56.7 -65.7 -75.5 -96.9N

.2 3 10 -45.7 -56.4 -68.3 -81.2 -95.3 -110.6 -126.9 -163.0
1"0-
/\

3 20 -41.2 -50.9 -61.6 -73.3 -86.0 -99.8 -114.5 -147.1'0
0

-35.3 -43.6 -52.8 -62.8 -73.7 -85.5 -98.1 -126.1IX: 3 50

3 100 -30.9 -38.1 -46.1 -54.9 -64.4 -74.7 -85.8 -110.1

2 10 -24.7 -30.5 -36.9 -43.9 -51.5 -59.8 -68.6 -88.1
III

-24.0 -29.6 -35.8CIl 2 20 -42.6 -50.0 -58.0 -66.5 -85.5
~
Cl 2 50 -23.0 -28.4 -34.3 -40.8 -47.9 -55.6 -63.8 -82.0CIl
"lJ
In 2 100 -22.2 -27.4 -33.2 -39.5 -46.4 -53.8 -61.7 -79.3~

.2 3 10 -24.7 -30.5 -36.9 -43.9 -51.5 -59.8 -68.6 -88.11"0-
N
/\ 3 20 -24.0 -29.6 -35.8 -42.6 -50.0 -58.0 -66.5 -85.5
'0
0 3 50 -23.0 -28.4 -34.3 -40.8 -47.9 -55.5 -63.8 -82.2IX:

3 100 -22.2 -27.4 -33.2 -39.5 -46.4 -53.8 -61.7 -79.3

•

•

SlRIUJCli'lIlIAAl DESiGN

1r!!l\~llE ~ 5IOS.6.2. ~ {3)
IAOOf OVIEIRlIHIANG NEl IDJIESiGN WiNIDJ ~IRlIESSIUJIRlIE {COM~ONIENT !!l\NiD) ClAIDJiD)iNG), PnefJo (1E}(lPJoslUIl1'e B Bl~ !hi =301 ~ee~ wD~1h Uw =~ .01) (ps~)

For SI: 1 foot =304.8 mm, 1 degree =0.0174 rad, I mile per hour =0.45 mis, I pound per square foot =47.9 N/m2.

Note: For effective areas between those given above, the load is permitted to be interpolated, otherwise use the load associated with the lower effective area.

1r!!l\BllE ~ 501S.6.2. ~ (41)
b\IOJJIUJS1rMIEN1r ~!!l\CrOIRlIFOlRll8lUJillDJiNG IHllEiGIHI1r !!l\NIDJ [E}{IPOSIUJIRlE, {A.)

MIEAN ROOf IHE~GIHrr
IE}{POSIUJRIE

(ieei) B C [)

15 1.00 1.21 1.47

20 1.00 1.29 1.55

25 1.00 1.35 1.61

30 1.00 1.40 1.66

35 1.05 1.45 1.70

40 1.09 1.49 1.74

45 1.12 1.53 1.78

50 1.16 1.56 1.81

55 1.19 1.59 1.84

60 1.22 1.62 1.87

For SI: 1 foot =304.8 mm.
• a. AU table values shall be adjusted lor other exposures and beights by multiplying by the above coefficients.
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STRUCTURAL DESIGN

1609.7 Roof systems.

1609.7.1 Roof deck. The roof deck shall be designed to
withstand the wind pressures determined under either the
provisions of Section 1609.6 for buildings with a mean roof
height not exceeding 60 feet (18 288 mm) or Section
1609.1.1 for buildings of any height.

1609.7.2 Roof coverings. Roof coverings shall comply
with Section 1609.7.1.

Exception: Rigid tile roof coverings that are air perme
able and installed over a roof deck complying with Sec
tion 1609.7.1 are permitted to be designed in accordance
with Section 1609.7.3.

1609.7.3 Rigid tile. Wind loads on rigid tile roof coverings
shall be determined in accordance with the following equation:

3. An underlayment shall be installed in accordance.
with Chapter 15.

4. The tile shall be single lapped interlocking with a min
imum head lap of not less than 2 inches (51 mm).

5. The length of the tile shall be between 1.0 and 1.75
feet (305 mm and 533 mm).

6. The exposed width of the tile shall be between 0.67
and 1.25 feet (204 mm and 381 mm).

7. The maximum thickness of the tail of the tile shall not
exceed 1.3 inches (33 mm).

8. Roof tiles using mortar set or adhesive set systems
shall have at least two-thirds of the tile's area free of
mortar or adhesive contact.

(EquaftioIl1l16-36) SECTION 1610
SOil LATERAL LOAD

•
SECTION 1611
RAIN LOADS

1611.1 Design rain loads. Each portion of a roof shall be
designed to sustain the load of rainwater that will accumulate
on it if the primary drainage system for that portion is blocked
plus the uniform load caused by water that rises above the inlet
of the secondary drainage system at its design flow.

1610.1 Gen~ral. Basement, foundation and retaining walls
shall be designed to resist lateral soil loads. Soil loads specified
in Table 1610.1 shall be used as the minimum design lateral soil
loads unless specified otherwise in a soil investigation report
approved by the building official. Basement walls and other
walls in which horizontal movement is restricted at the top shall
be designed for at-rest pressure. Retaining walls free to move
and rotate at the top are permitted to be designed for active pres
sure. Design lateral pressure from surcharge loads shall be
added to the lateral earth pressure load. Design lateral pressure
shall be increased if soils with expansion potential are present
at the site.

Exceptiolll: Basement walls extending not more than 8 feet
(2438 mm) below grade and supporting flexible floor sys
tems shaH be permitted to be designed for active pressure.

R=5.2 (ds +dh )

For SI: R = 0.0098 (ds + dh)

where:

(Equation 16-37)

= Additional depth of water on the undeflected roof
above the inlet of secondary drainage system at its de
sign flow (i.e., the hydraulic head), in inches (mm).

= Depth of water on the undeflected roof up to the inlet of
secondary drainage system when the primary drainage
system is blocked (i.e., the static head), in inches (mm).•

= Rain load on the undeflected roof, in psf (kN/m2). When
the phrase "undeflected roof' is used, deflections from
loads (including dead loads) shall not be considered
when determining the amount of rain on the roof.

R

qhCLbLLa [1.0 - Gc p]
For SI: M = -------

a 1,000
where:

b = Exposed width, feet (mm) of the roof tile.

CL = Lift coefficient. The lift coefficient for concrete and
clay tile shall be 0.2 or shall be determined by test in
accordance with Section 1715.2.

GCp = Roof pressure coefficient for each applicable roof
zone determined from Section 6 of ASCE 7. Roof co
efficients shall not be adjusted for internal pressure.

L = Length, feet (mm) of the: roof tile.

La = Moment arm, feet (mm) from the axis of rotation to
the point of uplift on the roof tile. The point of uplift
shall be taken at 0.76L from the head of the tile and
the middle of the exposed width. For roof tiles with
nails or screws (with or without a tail clip), the axis of
rotation shall be taken as the head of the tile for direct
deck application or as the top edge of the batten for
battened applications. For roof tiles fastened only by
a nail or screw along the side of the tile, the axis ofro
tation shall be determined by testing. For roof tiles in
stalled with battens and fastened only by a clip near
the tail of the tile, the moment arm shall be deter
mined about the top edge of the batten with consider
ation given for the point of rotation of the tiles based
on straight bond or broke:n bond and the tile profile.

Ma = Aerodynamic uplift moment, feet-pounds (N-mm)
acting to raise the tail of the tile.

qh = Wind velocity pressure,. psf (kN/m2) determined
from Section 6.5.10 of ASCE 7.

Concrete and clay roof tiles complying with the follow
ing limitations shall be designed to withstand the aerody
namic uplift moment as determined by this section.

1. The roof tiles shall be either loose laid on battens, me
chanically fastened, mortar set or adhesive set.

2. The roof tiles shall be installed on solid sheathing
which has been designed as components and clad
ding.
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TABllE 1610.1
S(Q)illATR::RAlILOAD

DESIGN lATERAL SOIl IOAOa

!UNIFIED SOil
(pound per square fooi per foot of depth)

DESCRIPTION OF BACIl(F~ll MATERIALC CLASSIFICATION Active pressUlre At-rest pressure

Well-graded, clean gravels; gravel-sand mixes GW 30 60

Poorly graded clean gravels; gravel-sand mixes GP 30 60

Silty gravels, poorly graded gravel-sand mixes GM 40 60

Clayey gravels, poorly graded gravel-and-clay mixes GC 45 60

Well-graded, clean sands; gravelly sand mixes SW 30 60

Poorly graded clean sands; sand-gravel mixes SP 30 60

Silty sands, poorly graded sand-silt mixes SM 45 60

Sand-silt clay mix with plastic fines SM-SC 45 100

Clayey sands, poorly graded sand-clay mixes SC 60 100

Inorganic silts and clayey silts ML 45 100

Mixture of inorganic silt and clay ML-CL 60 100

Inorganic clays of low to medium plasticity CL 60 100

Organic silts and silt clays, low plasticity OL Note b Note b

Inorganic clayey silts, elastic silts MH Note b Note b

Inorganic clays of high plasticity CH Note b Note b

Organic clays and silty clays OH Note b Noteb

For SI: I pound per square foot per foot of depth =0.157 kPa/m, I foot =304.8 mm.
_ a. Design lateral soil loads are given for moist conditions for the specified soils at their optimum densities. Actual field conditions shall govern. Submerged or satu-
• rated soil pressures shall include the weight of the buoyant soil plus the hydrostatic loads.

b. Unsuitable as backfill material.
c. The definition and classification of soil materials shall be in accordance with ASTM D 2487.

1611.2 POIil((j\ing lll!1l§\UnlbJiillfity. Ponding refers to the retention of
water due solely to the deflection of relatively flat roofs. Roofs
with a slope less than one-fourth unit vertical in 12 units hori
zontal (2-percent slope) shall be investigated by structural anal
ysis to ensure that they possess adequate stiffness to preclude
progressive deflection (i.e., instability) as rain falls on them or
meltwater is created from snow on them. The larger of snow
load or rain load shall be used in this analysis. The primary
drainage system within an area subjected to ponding shall be
considered to be blocked in this analysis.

Mii].].•3 COll1ltll"oUecll «ll1l"2lllllage. Roofs equipped with hardware
to control the rate of drainage shall be equipped with a second
ary drainage system at a higher elevation that limits accumula
tion of water on the roof above that elevation. Such roofs shall
be designed to sustain the load of rainwater that will accumu
late on them to the elevation of the secondary drainage system
plus the uniform load caused by water that rises above the inlet
of the secondary drainage system at its design flow determined
from Section 1611.1. Such roofs shall also be checked for
ponding instability in accordance with Section 1611.2.

~[ECr~ON 1612
[FlOOD lOADS

1612.1 Gell1lell"aR. Within flood hazard areas as established in
Section 1612.3, all new construction of buildings, structures
and portions of buildings and structures, including substantial

improvements and restoration of substantial damage to build
ings and structures, shall be designed and constructed to resist
the effects of flood hazards and flood loads.

1612.2 Definitions. The following words and terms shall, for
the purposes of this section, have the meanings shown herein.

BASE FLOOD. The flood having a I-percent chance of being
equaled or exceeded in any given year.

BASE FLOOD ELEVATION. The elevation of the base
flood, including wave height, relative to the National Geodetic
Vertical Datum (NGVD), North American Vertical Datum
(NAVD) or other datum specified on the Flood Insurance Rate
Map (FJIRM).

BASEMJENT. The portion of a building having its floor
subgrade (below ground level) on all sides.

DESIGN FLOOD. The flood associated with the greater of the
following two areas:

1. Area with a flood plain subject to a I-percent or greater
chance of flooding in any year; or

2. Area designated as a flood hazard area on a community's
flood hazard map, or otherwise legally designated.

~dIE~IGNfl·· JFdlL,?ODI IELJEVATIION. The elevation of the I:.·,','.eSlgn 00, mc uding wave height, relative to the datum •
specified on the community's legally designated flood hazard
map. lin areas designated as Zone AO, the design flood eleva-.I

tion shall be the elevation of the highest existing grade of the "
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I
building's perimeter plus the depth number (in feet) specified
on the flood hazard map. In areas designated as Zone AO where
a depth number is not specified on the map, the depth number
shall be taken as being equal to 2 feet (610 mm).

DRY FLOODPROOFING. A combination of design modifi
cations that results in a building or structure, including the
attendant utility and sanitary facilities, being water tight with
walls substantially impermeable to the passage of water and
with structural components having the capacity to resist loads
as identified in ASCE 7.

EXISTING CONSTRUCTION. Any buildings and struc
tures for which the "start of constmction" commenced before
the effective date of the community"s first flood plain manage
ment code, ordinance or standard. "Existing construction" is
also referred to as "existing structures."

EXISTING STRUCTURE. See "Existing construction."

FLOOD or FLOODING. A general and temporary condition
of partial or complete inundation of normally dry land from:

1. The overflow of inland or tidal waters.

2. The unusual and rapid accumulation or runoff of surface
waters from any source.

FLOOD DAMAGE-RESISTANT MATERIALS. Any con
struction material capable of withstanding direct and pro
longed contact with floodwaters without sustaining any
damage that requires more than cosmetic repair.

FLOOD HAZARD AREA. The greater of the following two
areas:

1. The area within a flood plain subject to a I-percent or
greater chance of flooding in any year.

2. The area designated as a flood hazard area on a commu-
nity's flood hazard map, or otherwise legally designated.

FLOOD HAZARD AREA SUBJ]~CTTO HIGH VELOCQ
ITY WAVE ACTION. Area within the flood hazard area that
is subject to high velocity wave action, and shown on a Flood
Insurance Rate Map (FIRM) or other flood hazard map as Zone
V, YO, VE or VI-30.

FLOOD INSURANCE RATE l\1[AP (FIRM). An official
map of a community on which the Federal Emergency Man
agement Agency (FEMA) has delineated both the special flood
hazard areas and the risk premium zones applicable to the com
munity.

FLOOD INSURANCE STUDY. The official report provided
by the Federal Emergency Management Agency containing the
Flood Insurance Rate Map (FIRM), the Flood Boundary and
Floodway Map (FBFM), the water surface elevation ofthe base
flood and supporting technical data.

FLOODWAY. The channel of the river, creek or other water
course and the adjacent land areas that must be reserved in
order to discharge the base flood without cumulatively increas
ing the water surface elevation more than a designated height.

LOWEST FLOOR. The floor of the lowest enclosed area,
including basement, but excluding any unfinished or
flood-resistant enclosure, usable solely for vehicle parking,
building access or limited storage provided that such enclosure
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i~ not built so as to render the structure in violation of this sec- •
bon.

SPECTIAL FLOOD HAZARD AREA. The land area subject
to flood hazards and shown on a Flood Insurance Rate Map or
other flood hazard map as Zone A, AE, AI-30, A99, AR, AO,
AH, V, YO, VE or VI-30.

START OF CONSTRUCTION. The date of permit issuance
for new construction and substantial improvements to existing
structures, provided the actual start of construction, repair,
reconstruction, rehabilitation, addition, placement or other
improvement is within 180 days after the date of issuance. The
actual start of construction means the first placement of perma
nent construction of a building (including a manufactured
home) on a site, such as the pouring of a slab or footings, instal
lation of pilings or construction of columns.

Permanent construction does not include land preparation
(such as clearing, excavation, grading or filling), the installa
tion of streets or walkways, excavation for a basement, foot
ings, piers or foundations, the erection of temporary forms or
the installation of accessory buildings such as garages or sheds
not occupied as dwelling units or not part of the main building.
For a substantial improvement, the actual "start of construc
tion" means the first alteration of any wall, ceiling, floor or
other structural part of a building, whether or not that alteration
affects the external dimensions of the building.

SUBSTANTIAL DAMAGE. Damage of any origin sustained
by a structure whereby the cost of restoring the structure to its •
before-damaged condition would equal or exceed 50 percent of
the market value of the structure before the damage occurred.

SUBSTANTIAL IMPROVEMENT. Any repair, reconstruc-
tion, rehabilitation, addition or improvement of a building or
structure, the cost of which equals or exceeds 50 percent of the
market value of the structure before the improvement or repair
is started. If the structure has sustained substantial damage, any
repairs are considered substantial improvement regardless of
the actual repair work performed. The term does not, however,
include either:

1. Any project for improvement of a building required to
correct existing health, sanitary or safety code violations
identified by the building official and that are the mini
mum necessary to assure safe living conditions.

2. Any alteration of a historic structure provided that the al
teration will not preclude the structure's continued desig
nation as a historic structure.

1612.3 Establishment of flood hazard areas. To establish
flood hazard areas, the governing body shall adopt a flood haz-
ard map and supporting data. The flood hazard map shall
include, at a minimum, areas of special flood hazard as identi-
fied by the Federal Emergency Management Agency in an
engineering report entitled "The Flood Insurance Study for
[INSERT NAME OF JURISDICTION]," dated [INSERT DATE OF ISSU

ANCE], as amended or revised with the accompanying Flood
Insurance Rate Map (lFIRM) and Flood Boundary and Floodway •
Map (FBFM) and related supporting data along with any revi-
sions thereto. The adopted flood hazard map and supporting data
are hereby adopted by reference and declared to be part of this
section.
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1612.4 DesngIID SlI'D.([ft tCOIl1lstIl"ll1li.ctnOIl1l. The design and construction
of buildings and structures located in flood hazard areas,
including flood hazard areas subject to high velocity wave
action, shall be in accordance with ASCE 24.

n612.5 lFnootdi llua~~umJ ([}lotC1lIImeIl1ltatioIl1l. The following docu
mentation shall be prepared and sealed by a registered design
professional and submitted to the building official:

1. For construction in flood hazard areas not subject to
high-velocity wave action:

1.1. The elevation of the lowest floor, including base
ment, as required by the lowest floor elevation in
spection in Section 109.3.3.

1.2. For fully enclosed areas below the design flood
elevation where provisions to allow for the auto
matic entry and exit of floodwaters do not meet
the minimum requirements in Section 2.6.1.1,
ASCE 24, construction documents shall include
a statement that the design will provide for equal
ization of hydrostatic flood forces in accordance
with Section 2.6.1.2, ASCE 24.

1.3. For dry floodproofed nonresidential buildings,
construction documents shall include a statement
that the dry floodproofing is designed in accor
dance with ASCE 24.

2. For construction in flood hazard areas subject to high-ve
locity wave action:

2.1. The elevation of the bottom of the lowest hori
zontal structural member as required by the low
est floor elevation inspection in Section 109.3.3.

2.2. Construction documents shall include a state
ment that the building is designed in accordance
with ASCE 24, including that the pile or column
foundation and building or structure to be at
tached thereto is designed to be anchored to resist
flotation, collapse and lateral movement due to
the effects of wind and flood loads acting simul
taneously on all building components, and other
load requirements of Chapter 16.

2.3. For breakaway walls designed to resist a nominal
load of less than 10 psf (0.48 kN/m2) or more than
20 psf (0.96 kN/m2) , construction documents
shall include a statement that the breakaway wall
is designed in accordance with ASCE 24.

~E(cu~O~ ~ ®~ 3
EARrfHQOJJ~IKE lODi\[})S IDEf~N~u~ONS

n613.1 DeJfiIl1ln!nmll§.The following words and tenns shall, for
the purposes ofthis section, have the meanings shown herein.

ACTllVlE IFAU1L1I'/ACTllVE FAUlLT TRACE. A fault for
which there is an average historic slip rate of 1 mm per year or
more and geologic evidence of seismic activity within Holo
cene (past 11,000 years) times. Active fault traces are desig
nated by the appropriate regulatory agency and/or registered
design professional subject to identification by a geologic
report.

Sl'lFUnCTlUJlRlAllDlESiGN

AT1I'ACJHIMENTS9SIEISMllC. Means by which components
and their supports are secured or connected to the seis
mic-force-resisting system of the structure. Such attachments
include anchor bolts, welded connections and mechanical fas
teners.

BASIE. The level at which the horizontal seismic ground
motions are considered to be imparted to the structure.

BOUNDARY IEILIEMENTS. Chords and collectors at dia
phragm and shear wall edges, interior openings, discontinuities
and reentrant comers.

BllU1I'TILIE. Systems, members, materials and connections that
do not exhibit significant energy dissipation capacity in the
inelastic range.

COLILIECTOR. A diaphragm or shear wall element parallel to
the applied load that collects and transfers shear forces to the
vertical-force-resisting elements or distributes forces within a
diaphragm or shear wall.

COMP([}NJENT. A part or element of an architectural, electri
cal, mechanical or structural system.

Comjp)iIJllffiell1l!9 eq1l.llnpmellDt A mechanical or electrical com
ponent or element that is part of a mechanical and/or electri
cal system within or without a building system.

Commjploll1leH1lt9 frIl.e};(nlMe. Component, including its attach
ments, having a fundamental period greater than 0.06 sec
ond.

COmjplOlIDell1lt9Il"ngnmJ. Component, including its attachments,
having a fundamental period less than or equal to 0.06 sec
ond.

DJESiGN IEARTJHIQUAOCJE. The earthquake effects that build
ings and structures are specifically proportioned to resist in
Sections 1613 through 1622.

DESRGNATIED SIEllSMllC S1{S']fIEM. Those architectural,
electrical and mechanical systems and their components that
require design in accordance with Section 1621 that have a
component importance factor, I p , greater than one.

DIISPILACIEMIEN1I'.

J1)e§ngIl1l di§jplllatCemmeIl1lt. The design earthquake lateral dis
placement, excluding additional displacement due to actual
and accidental torsion, required for design of the isolation
system.

To!all ([}lesigIl1l dn§jplllatCemell1lt. The design earthquake lateral
displacement, including additional displacement due to ac
tual and accidental torsion, required for design of the isola
tion system.

'rotall maxnm1l.llm ([}In§jp)llatCemeIl1lt. The maximum considered
earthquake lateral displacement, including additional dis
placement due to actual and accidental torsion, required for
verification of the stability of the isolation system or ele
ments thereof, design of building separations and vertical
load testing of isolator unit prototype.

DllSIP'lLACEMIENT RESTRAJNT SYSTEM. A collection of
structural elements that limits lateral displacement of seismi
cally isolated structures due to the maximum considered earth
quake.



1614.1 Scope. Every structure, and portion thereof, shall as a
minimum, be designed and constructed to resist the effects of
earthquake motions and assigned a seismic design category as
set forth in Section 1616.3. Structures determined to be in Seis
mic Design Category A need only comply with Section 1616.4.

Exceptions:

1. Structures designed in accordance with the provisions I
of Sections 9.1 through 9.6, 9.13 and 9.14 of ASCE 7
shall be permitted.

2. Detached one- and two-family dwellings as applica
ble in Section 101.2 in Seismic Design Categories A,
Band C, or located where the mapped short-period I
spectral response acceleration, Ss, is less than 0.4 g,
are exempt from the requirements of Sections 1613
through 1622.

3. The seismic-force-resisting system of wood frame I
buildings that conform to the provisions of Section
2308 are not required to be analyzed as specified in
Section 1616.1.

4. Agricultural storage structures intended only for inci- I
dental human occupancy are exempt from the require
ments of Sections 1613 through 1623.

5. Structures located where mapped short-period spec- I
tral response acceleration, Ss, determined in accor
dance with Section 1615.1, is less than or equal to
0.15g and where the mapped spectral response accel-
eration at I-second period, Sj, determined in accor- •

O
daOnce whitlhl bSection 1~15

d
·l, iSSle.ss t~anD or. equcal to I

. 4g s a e categonze as elSlll1C eSlgn ate-
gory A. Seismic Design Category A structures need
only comply with Section 1616.4.

STRUCTURAL DESIGN

EFFECTIVE DAMPING. The value of equivalent viscous
damping corresponding to energy dissipated during cyclic
response of the isolation system.

EFFECTIVE STIFFNESS. The value of the lateral force in
the isolation system, or an element thereof, divided by the cor
responding lateral displacement.

HAZARDOUS CONTENTS. A material that is highly toxic
or potentially explosive and in sufficient quantity to pose a sig
nificant life-safety threat to the general public if an uncon
trolled release were to occur.

INVERTED PENDULUM-TYPE STRUCTURES. Struc
tures that have a large portion of their mass concentrated near
the top, and thus have essentially one degree offreedom in hori
zontal translation. The structures are usually T-shaped with a
single column supporting the beams or framing at the top.

ISOLATION INTERFACE. The boundary between the
upper portion of the structure, which is isolated, and the lower
portion ofthe structure, which moves rigidly with the ground.

ISOLATION SYSTEM. The collection of structural elements
that includes individual isolator units, structural elements that
transfer force between elements of the isolation system and
connections to other structural elements.

ISOLATOR UNIT. A horizontally flexible and vertically stiff
structural element of the isolation system that permits large lat
eral deformations under design seismic load. An isolator unit is
permitted to be used either as part of or in addition to the
weight-supporting system of the buillding.

LOAD.

Gravity load (W). The total dead load and applicable por
tions of other loads as defined in Sections 1613 through
1622.

MAXIMUM CONSIDERED EARTHQUAKE. The most
severe earthquake effects considered by this code.

NONBUILDING STRUCTURE. A structure, other than a
building, constructed of a type included in Section 1622.

OCCUPANCY IMPORTANCE FACTOR. A factor
assigned to each structure according to its seismic use group as
prescribed in Table 1604.5.

SEISMIC DESIGN CATEGORY. A classification assigned
to a structure based on its seismic use group and the severity of
the design earthquake ground motion at the site.

SEISMIC-FORCE-RESISTING SYSTEM. The part of the
structural system that has been considered in the design to pro
vide the required resistance to the seismic forces prescribed
herein.

SEISMIC FORCES. The assumed forces prescribed herein,
related to the response of the structure to earthquake motions,
to be used in the design of the structure and its components.• SEISMIC USE GROUP. A classification assigned to a build-
ing based on its use as defined in Section 1616.2.

SHEAR WALL. A wall designed to resist lateral forces paral
lel to the plane of the wall.

SHEAR WALL-FRAME INTERACTIVE SYSTEM. A
structural system that uses combinations of shear walls and

frames designed to resist lateral forces in proportion to their
rigidities, considering interaction between shear walls and
frames on all levels.

SITE CLASS. A classification assigned to a site based on the
types of soils present and their engineering properties as
defined in Section 1615.1.5.

SITE COEFIFIC][ENTS. The values of, Fa' and, F",indicated
in Tables 1615.1.2(1) and 1615.1.2(2), respectively.

STORY DRIFT RATIO. The story drift divided by the story
height.

TORSIONAL FORCE DISTRmUTION. The distribution
of horizontal seismic forces through a rigid diaphragm when
the center of mass of the structure at the level under consider
ation does not coincide with the center of rigidity (sometimes
referred to as a "diaphragm rotation").

TOUGHNESS. The ability of a material to absorb energy
without losing significant strength.

WIND-RESTRAINT SEISMIC SYSTEM. The collection
of structural elements that provides restraint of the seismic-iso
lated structure for wind loads. The wind-restraint system may
be either an integral part of isolator units or a separate device.

SIECTION 1614
EARTHQUAKE LOADS-GENERAL
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6. Structures located where the short-period design
spectral response acceleration, Sos' determined in ac
cordance with Section 1615.1, is less than or equal to
0.167g and the design spectral response acceleration
at I-second period, SOJ> determined in accordance
with Section 1615.1, is less than or equal to O.067g,
shall be categorized as Seismic Design Category A
and need only comply with Section 1616.4.

[EB] 16JJ.4.1.R AdldJitJiOillS tG ~xistiing llnBiRdlhugs. An addi
tion that is structurally independent from an existing struc
ture shall be designed and constructed as required for a new
structure in accordance with the seismic requirements for
new structures. An addition that is not structurally inde
pendent from an existing structure shall be designed and
constructed such that the entire structure conforms to the
seismic-force resistance requirements for new structures
unless the following conditions are satisfied:

1. The addition conforms with the requirements for new
structures,

2. The addition does not increase the seismic forces in
any structural element of the existing structure by
more than 5 percent, unless the element has the capac
ity to resist the increased forces determined in accor
dance with Sections 1613 through 1622, and

3. Additions do not decrease the seismic resistance of
any structural element of the existing structure by
more than 5 percent cumulative since the original con
struction, unless the element has the capacity to resist
the forces determined in accordance with Sections
1613 through 1622.

[JED] 16141.2 ChaJ11lge ({])/f GCC1llllP2IillCY. When a change of occu
pancy results in a structure being reclassified to a higher seis
mic use group, the structure shall conform to the seismic
requirements for a new structure.

ExceptH({])I!1lS~

1. Specific detailing provisions required for a new struc
ture are not required to be met where it can be shown
an equivalent level of performance and seismic safety
contemplated for a new structure is obtained. Such
analysis shall consider the regularity, overstrength, re
dundancy and ductility of the structure within the con
text of the specific detailing provided.

2. When a change of use results in a structure being re
classified from Seismic Use Group Kto Seismic Use
Group n and the structure is located in a seismic map
area where Sos < 0.33, compliance with this section is
not required.

[ED] 1614.3 ARtelfaltii<l1ll!1ls. Alterations are permitted to be made
to any structure without requiring the structure to comply with
Sections 1613 through 1623 provided the alterations conform
to the requirements for a new structure. Alterations that
increase the seismic force in any existing structural element by
more than 5 percent or decrease the design strength of any
existing structural element to resist seismic forces by more than
5 percent shall not be permitted unless the entire seis
mic-force-resisting system is determined to conform to Sec
tions 1613 through 1623 for a new structure.

STf.llLDC1!'IUJRAl DESiGN

lE~ce!P'tiimll~ Alterations to existing structural elements or
additions of new structural elements that are not required by
Sections 1613 through 1623 and are initiated for the purpose
of increasing the strength or stiffness of the seis
mic-force-resisting system of an existing structure need not
be designed for forces conforming to Sections 1613 through:
1623 provided that an engineering analysis is submitted in- '
dicating the following:

1. The design strength ofexisting structural elements re
quired to resist seismic forces is not reduced.

2. The seismic force to required existing structural ele
ments is not increased beyond their design strength.

3. New structural elements are detailed and connected to
the existing structural elements as required by this
chapter.

4. New or relocated nonstructural elements are detailed
and connected to existing or new structural elements
as required by this chapter.

5. The alterations do not create a structural irregularity
as defined in Section 1616.5 or make an existing
structural irregularity more severe.

6. The alterations do not result in the creation of an un-
safe condition.

R614.41 Quality 3SSllllJralIl1lCe. A quality assurance plan shall be
provided where required by Chapter 17.

]1614.5 §ensmic ~mdl WDITlld. When the code-prescribed wind
design produces greater effects, the wind design shall govern,
but detailing requirements and limitations prescribed in this
and referenced sections shall be followed.

SEC1f~ON 1®15
~AIR1fHQUAKE lOADS~S~TE GROUND MOTIO~

R615.:ll. Gelllerall plmceduJre f([J)Jr deteJrmill1lJirrng maximum C<l1lIill
sndelredl eaJrthqUlake and! d.esi.gn. spedJraR Jresponse acceieJra
tJions. Ground motion accelerations, represented by response
spectra and coefficients derived from these spectra, shall be
determined in accordance with the general procedure of Sec
tion 1615.1, or the site-specific procedure of Section 1615.2.
The site-specific procedure of Section 1615.2 shall be used for
structures on sites classified as Site Class F, in accordance with
Section 1615.1.1.

The mapped maximum considered earthquake spectral
response acceleration at short periods (Ss) and at I-second
period (S/) shall be determined from Figures 1615(1) through
(10). Where a site is between contours, straight-line interpola
tion or the value of the higher contour shall be used.

The site class shall be determined in accordance with Sec
tion 1615.1.1. The maximum considered earthquake spectral
response accelerations at short period and I-second period
adjusted for site class effects, SMS and SM/, shall be determined
in accordance with Section 1615.1.2. The design spectral
response accelerations at short period, Sos, and at I-second
period, SOl' shall be determined in accordance with Section
1615.1.3. The general response spectrum shall be determined
in accordance with Section 1615.1.4.
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FIGURIE 1615(1)
MAXIMUM CONSIDERED EARTHQUAKE GROUND MOTiON fOR THE CONTERMINOUS UNITED STATES

OF 0.2 SEC SPECTRAL R:ESPONSE ACCELERATION (5 PERCENT OF CRITICAL DAMPING), SITE CLASS B

35'

30'

25'

The acceleration values contoured are the random
horizontal component For design J'UIJl'l"'S, the
reference site condition for the map is to be laken as
NEHRPsiteciassB.
Regional map; should be used when additional detail

is required.
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Note: contows are irregularly spaced

DISCUSSION

The acceleration values contoured are the random OOrizon1ll1
component ror design purposes, the refurence site condition for
the map is to be ta1<enas NEHRPsite class B.
A line sOO"" as a fault location is the projection to the earth's

surfaee of the edge of the fault nljllUl'C area located closest to
the earth's surface. Only the poroonofthe fault used in
detennining design values is sOOwn The nwnber on the fault is the
detenninistie median spectIal response accelemtion times 1.5. The
values on the fault portion sOO"" may be used for interpolation
purposes,
Selected conloUIS nearfaults have been deleted for elatity. In

these instances, interpolation may be done using fault values and the
nearest adjacent contour.
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MAXIMUM CONSIDERED EARTHQUAKE GROUND MOTION FOR REGION 1 OF 0.2 SEC SPECTRAL
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FIGURE 1615(4)-continued
MAXIMUM CONSIDERED EARTHQUAKE GROUND MOTION FOR REGION 1 OF 1.0 SEC SPECTRAL
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FIGURE 1615(5)
MAXIMUM CONSIDERED EARTHQUAKE GROUND MOTION FOR REGION 2 OF 0.2 SEC SPECTRAL

RESPONSE ACCELERATION (5 PERCENT OF CRITICAL DAMPING), SITE CLASS B
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FIGURE 1615(6)
MAXIMUM CONSIDERED EARTHQUAKE GROUND MOTION FOR REGION 2 OF 1.0 SEC SPECTRAL

RESPONSE ACCELERATION (5 PERCENT OF CRITICAL DAMPING), SITE CLASS B
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Index map showing location ofstudy area
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FIGURE 1615(7)
MAXIMUM CONSIDERED EARTHQUAKE GROUND MOTION FOR ALASKA OF 0.2 SEC SPECTRAL

RESPONSE ACCELERATION (5 PERCENT OF CRITICAL DAMPING), SITE CLASS B
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The acceleration values contoured are the random horizontal
comlX'nenl For design purposes. !he reference site condition for
!he map is to be taken as NEHRPsite class B.
A line shown as a fault location is the projection to the earth's

surface of the edge of the fault rupture area located c1C&Sc to
the earth's surface. Only the 1X"ti0nofthe faull used in
determinin$ design values is shown. The number on the fault is !he
determinisbc median spectral re5lX'me acceleration times 1.5. The
values on the faultlX'nion shown may be used for intelJXllation
purposes.
Selected contolllS near faults have been deleted for clarity. In

these ill'ltanees, intelJXllation may be done using fault values and the
nearest adjacent contour.
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The accelemtion values contoured are !be random horizontaJ
component fur design pIlI'JXl'eS, !he reference site condition fur
!be map is to be taken as NEHRPsite class B.

A line shown as a fault location is !be projection to !be earth's
sUIface of the edlll' of !be faull rupture area locate<! c10sesl to
!be earth's sUIface. Only !be portion of !he fault used in
dete~design values is shown The numberon !be fault is !be
detenninisbc median spectral response accelemtion times 1.5. The
values on !be fault portion shown may be used fur inteJllOlation

~ contours near faults have been delete<! fur clarity. In
these instances, inreJllOlation may be done using fault values and !be
nearest adjacent contour.
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STRUCTURAL DESIGN

where:

Fa = Site coefficient defined in Table 1615.1.2(1).

Fv = Site coefficient defined in Table 1615.1.2(2).

Ss = The mapped spectral accelerations for short periods
as determined in Section 1615.1.

1615.1.1 Site class definitions. The site shall be classified
as one of the site classes defined in Table 1615.1.1. Where
the soil shear wave velocity, vs ' is not known, site class shall
be determined, as permitted in Table 1615.1.1, from stan
dard penetration resistance, N, or from soil undrained shear
strength, su ' calculated in accordance with Section
1615.1.5. Where site-specific data are not available to a
depth of 100 feet (30 480 mm), appropriate soil properties
are permitted to be estimated by the registered design pro
fessional preparing the soils report based on known geo
logic conditions.

When the soil properties are not known in sufficient detail
to determine the site class, Site Class D shall be used unless
the building official determines that Site Class E or F soil is
likely to be present at the site.

1615.1.2 Site coefficients and adjlllsted maximum conm

sidered earthquake spectral response acceleratioJrn pam
rameters. The maximum considered earthquake spectral
response acceleration for short periods, SMS' and at I-second
period, SMh adjusted for site class effects, shall be deter
mined by Equations 16-38 and 16-39, respectively:

(Equation 16-41)
2

SOl ="3 SMI

where:

SMS = The maximum considered earthquake spectral re
sponse accelerations for short period as determined
in Section 1615.1.2.

SMI = The maximum considered earthquake spectral re
sponse accelerations for I-second period as deter
mined in Section 1615.1.2.

1615.:L41 General procedure response spectrum. The
general design response spectrum curve shall be developed
as indicated in Figure 1615.1.4 and as follows:

1. For periods less than or equal to To, the design spectral
response acceleration, Sa' shall be determined by _
Equation 16-42. •

2. For periods greater than or equal to To and less than or
equal to Ts' the design spectral response acceleration,
Sa' shall be taken equal to·Sos.

SI = The mapped spectral accelerations for a I-second -
period as determined in Section 1615.1. •

1615.1.3 Design spectral response acceleration paramem

ters. Five-percent damped design spectral response acceler-
ation at short periods, Sos, and at I-second period, SOl' shall
be determined from Equations 16-40 and 16-41, respec-
tively:

2
Sos ="3 SMS (Equation 16-40)

(Equation 16m 38)

(Equation 16m 39)

TABLE 1615.1.1
SiTE CLASS DEFINl1riOINS

AVERAGE PROPERTIES ~N TOP 100 feet, AS PER SECTiON 1615.1.5

SiTE SOil PROFilE Soil shear wave Standard penet@tion Soil undrained
CLASS NAME velocity, its' (ftIs) resistance, N shear strength, su' (psf)

A Hard rock Vs > 5,000 N/A N/A

B Rock 2,500 < Vs ~ 5,000 N/A N/A
-

Su ~ 2,000C Very dense soil and soft rock 1,200 < Vs ~ 2,500 N > 50

600 ~ Vs ~ 1,200
-

1,000 ~ Su ~ 2,000D Stiff soil profile 15 ~ N ~ 50

Vs < 600
-

Su < 1,000E Soft soil profile N < 15

Any profile with more than 10 feet of soil having the following characteristics:

E - 1. Plasticity index PI > 20,
2. Moisture content w ~ 40%, and
3. Undrained shear strength Su < 500 psf

Any profile containing soils having one or more of the following characteristics:
1. Soils vulnerable to potential failure or collapse under seismic loading such as liquefiable

soils, quick and highly sensitive clays, collapsible weakly cemented soils.
F - 2. Peats and/or highly organic clays (H > 10 feet of peat and/or highly organic clay where

H = thickness of soil)
3. Very high plasticity clays (H >25 feet with plasticity index PI >75)
4. Very thick soft/medium stiff clays (H > 120 feet)

For SI: I foot = 304.8 mm, 1 square foot = 0.0929 m2, 1 pound per square foot = 0.0479 kPa. N/A = Not applicable
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fABLE 1615.1.2(1)
VAUJES Of SiTE COEf~iCIENT /Fa AS A FUNCTION Of SITE CLASS

AND MAPPED SPECTRAL RESPONSE ACCELERATION AT SHORT PERIODS (SS>8

SiTE
MAPIPEiJ SPECTRAL RESPONSE ACCELERATION AT SHORT PER~ODS

CLASS 5s $ 0.25 5~= 0.50 S~= 0.75 S5= 1.00 5s :?1.25

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.2 1.2 1.1 1.0 1.0

D 1.6 1.4 1.2 1.1 1.0

E 2.5 1.7 1.2 0.9 0.9

F Note b Note b Note b Note b Note b

a. Use straight-line interpolation for intermediate values of mapped spectral response acceleration at short period, Ss'

b. Site-specific geotechnical investigation and dynamic site response analyses shall be performed to determine appropriate values, except that for structures with pe- ~"".'.:'..,..
riods ofvibration equal to or less than 0.5 second, values of Fa for liquefiable soils are permitted to be taken equal to the values for the site class determined without
regard to liquefaction in Section 1615.1.5.1.

TABLE 1615.1.2(2)
VAUJIES Of sme COEffiCIENT fFv AS A FUNCTION OF SiTE CLASS

AND MAPPED SPECTRAL RESPONSE ACCELERATION AT 1m SECOND PERIOD {S,)8

SITE
MAPPED SPECTRAL RESPONSE ACCELERATION AT SHORT I?ERIODS

CLASS 51 $ 0.1 51 = 0.2 S1 = 0.3 S1 = 0.4 51:? 0.5

A 0.8 0.8 0.8 0.8 0.8

B 1.0 1.0 1.0 1.0 1.0

C 1.7 1.6 1.5 1.4 1.3

D 2.4 2.0 1.8 1.6 1.5

E 3.5 3.2 2.8 2.4 2.4

F Note b Note b Note b Note b Note b

.~

a. Use straight-line interpolation for intermediate values of mapped spectral response acceleration at I-second period, SJ.
b. Site-specific geotechnical investigation and dynamic site response analyses shall be performed to determine appropriate values, except that for structures with pe- :~•.""'.'

riods of vibration equal to or less than 0.5 second, values of Fv for liquefiable soils are permitted to be taken equal to the values for the site class determined without
regard to liquefaction in Section 1615.1.5.1. '.'

(JEqmlltion 16m 412)

(lEquulltion 16m 413)

SDSSa = 0.6- T +OASDS
- To

where:

S = SD/
a T

SDS = The design spectral response acceleration at short
periods as determined in Section 1615.1.3.

SD/ = The design spectral response acceleration at I-sec
ond period as determined in Section 1615.1.3.

T = Fundamental period (in seconds) of the structure
(see Section 9.5.5.3 of ASCE 7).

To = 0.2 SD/SDS

Ts = SD/ISDS

FiGURE 1615.1.4
IDlES~GN RESPONSE SPEClIlRllUlM

Ts 1.0

Period T

3. For periods greater than Ts, the design spectral re
sponse acceleration, Sa' shall be determined by Equa
tion 16-43.

I
I
I
I
I
I
I
I
I I

•• J •••••••••••••••••• J ••••••••••••••••
I I
I I
I I
I I
I I
I I
I I
I I
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n

L d j = 100 feet (30 480mm)
j=(

N j is the Standard Penetration Resistance (ASTM D 1586)
not to exceed 100 blows/foot (mm) as directly measured in the
field without corrections.

(Equation 16-47)- de
Su =-k--

~d

£..J S:i
j=!

where:

de = The total thickness (100 - ds) (For SI: 30480 - ds) of
cohesive soil layers in the top 100 feet (30 480 mm).

PI = The plasticity index, ASTM D 4318.

w = The moisture content in percent, ASTM D 2216.

The shear wave velocity for rock, Site Class B, shall be ei
ther measured on site or estimated by a geotechnical engi
neer or engineering geologist/seismologist for competent
rock with moderate fracturing and weathering. Softer and
more highly fractured and weathered rock shall either be
measured on site for shear wave velocity or classified as Site
Class C.

The hard rock, Site Class A, category shall be supported
by shear wave velocity measurements either on site or on
profiles of the same rock type in the same fonnation with an
equal or greater degree of weathering and fracturing. Where
hard rock conditions are known to be continuous to a depth
of 100 feet (30 480 mm), surficial shear wave velocity mea
surements are permitted to be extrapolated to assess vs '

The rock categories, Site Classes A and B, shall not be
used if there is more than 10 feet (3048 mm) of soil between
the rock surface and the bottom of the spread footing or mat
foundation.

]1615.1.5.1 Steps for classifying a snte.

1. Check for the four categories of Site Class F re
quiring site-specific evaluation. If the site corre
sponds to any of these categories, classify the site
as Site Class F and conduct a site-specific evalua
tion.

2. Check for the existence of a total thickness of soft
clay> 10 feet (3048 mm) where a soft clay layer is

. defined by: su < 500 psf (25 kPa), w ~ 40 percent,
and PI > 20. If these criteria are satisfied, classify
the site as Site Class E.

3. Categorize the site using one of the following three
methods with vs ' N, and su computed in all cases as
specified.

3.1. vsfor the top 100 feet (30 480 mm)
(vs method).

(Equati~n ]16-46)

(Equation Jl6-45)

(Equation 16-44)

where:

j=1

m

~ d.=d£..J I s

n

Ldj

N- - i=!---
~~
£.oJ N j

j=]

Use only di and N j for cohesionless soils.

ds = The total thickness of cohesionless soil layers in the
top 100 feet (30 480 mm). U

Suj = The undrained shear strength in psf (kPa), not to ex
ceed 5,000 psf (240 kPa), ASTM D 2166 or D 2850.

1615.1.5 Site classification for seismic design. Site classi
fication for Site Class C, D or E shall be detennined from
Table 1615.1.5.

The notations presented below apply to the upper 100 feet
(30 480 mm) of the site profile. Profiles containing dis
tinctly different soil layers shall be subdivided into those
layers designated by a number that ranges from 1 to n at the
bottom where there is a total of n distinct layers in the upper
100 feet (30 480 mm). The symbol, i, then refers to anyone
of the layers between 1 and n.

where:

Vsj = The shear wave velocity in feet per second (m/s).

d j = The thickness of any layer between 0 and 100 feet
(30480 mm).

I

TABLE 1615.1.5
SITE CLASSIFICATIONs

- - -
SITE CLASS vs N orNCh Su

E < 600 ftis < 15 < 1,000 psf

D . 600 to 1,200 ftis 15 to 50 1,000 to 2,000 psf

C 1,200 to 2,500 ftis > 50 > 2,000

For SI: 1 foot per second =304.8 mm per second, 1 pound per square foot =0.0479 kN/m2.

a. If the Su method is used and the NCh and Su criteria differ, select the category with the softer soils (for example, use Site Class E instead of D).
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3.2. N for the top 100 feet (30 480 mm) (N
method).

3.3. Nch for cohesionless soil layers (PI < 20)
in the top 100 feet (30 480 mm) and aver
age, su' for cohesive soil layers (PI> 20) in
the top 100 feet (30 480 mm) (su method).

1615.2 Site~§pedfic jplJroced1Ullie Cor deteliminnll1lg glioUl1ld
motion acceieliatiol1ls. A site-specific study shall account for
the regional seismicity and geology~ the expected recurrence
rates and maximum magnitudes of events on known faults and
source zones~ the location of the site with respect to these; near
source effects if any and the characteristics of subsurface site
conditions.

Ji615.2.1 ProbaiblnllJistJic lill1l31Xnm1UlllIDl c«msidelied eartlhl~

quake. Where site-specific procedures are used as required
or permitted by Section 1615, the maximum considered
earthquake ground motion shall be taken as that motion rep
resented by an acceleration response spectrum having a
2-percent probability of exceedance within a 50-year pe
riod. The maximum considered earthquake spectral re
sponse acceleration at any period, SaM' shall be taken from
the 2-percent probability ofexceedance within a 50-year pe
riod spectrum.

ExceptioJrn~ Where the spectral response ordinates at 0.2
second or 1 second for a 5-percent damped spectrum hav
ing a 2-percent probability of exceedance within a
50-year period exceed the corresponding ordinates of the
deterministic limit of Section 1615.2.2, the maximum
considered earthquake ground motion spectrum shall be
taken as the lesser of the probabilistic maximum consid
ered earthquake ground motion or the deterministic max
imum considered earthquake ground motion spectrum of
Section 1615.2.3, but shall not be taken as less than the
deterministic limit ground motion of Section 1615.2.2.

1615.2.2 Determnll1lHstk Rimnt on m31XHmUlIl1ID cO!flsndeJred
earthqllll3lke gromn([fl motioJ!1l. The deterministic limit for the
maximum considered earthquake ground motion shall be
the response spectrum determined in accordance with Fig
ure 1615.2.2, where site coefficients, Fa and Fv' are deter
mined in accordance with Section 1615.1.2, with the value
of the mapped short-period spectral response acceleration,
Ss, taken as 1.5g and the value of the mapped spectral re
sponse acceleration at 1 second, S\, taken as 0.6g.

1615.203 DetermNlIRllstic m31ximum considered! eartlh~

quake grmm.d motioIDl. The deterministic maximum con
sidered earthquake ground motion response spectrum shall
be calculated as 150 percent of the median spectral response
accelerations, SaM' at all periods resulting from a character
istic earthquake on any known active fault within the region.

]1615.2.4 SHte~specnfEic desJigJIll groumll motnOllll. Where
site-specific procedures are used to determine the maximum
considered earthquake ground motion response spectrum,
the design spectral response acceleration, Sa' at any period
shall be determined from Equation 16-48:

2
Sa =3" SaM (lE([j[1lll31tJioll1l 16~48)
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and shall be greater than or equal to 80 percent of the design
spectral response acceleration, Sa' determined by the gen
eral response spectrum in Section 1615.1.4.

1615.2.5 Design spedJrai response coeffidents. Where the
site-specific procedure is used to determine the design
ground motion in accordance with Section 1615.2.4, the pa- ;
rameter Sos shall be taken as the spectral acceleration, Sa'
obtained from the site-specific spectra at a period of 0.2 sec
ond, except that it shall not be taken as less than 90 percent
of the peak spectral acceleration, Sa' at any period. The pa
rameter SDJ shall be taken as the greater ofthe spectral accel
eration, Sa' at a period of 1 second or two times the spectral
acceleration, Sa' at a period of 2 seconds. The parameters
SMS and SM] shall be taken as 1.5 times Sos and SOl' respec
tively. The values so obtained shall not be taken as less than
80 percent of the values obtained from the general proce
dures of Section 1615.1.

SECTiON ~6~6

EARTHQUAKE lOADS~CRI'fIER~A SELECTION
1616.1 Strlllctund d.esign criteri31. Each structure shall be
assigned to a seismic design category in accordance with Sec
tion 1616.3. Seismic design categories are used in this code to
determine permissible structural systems, limitations on height
and irregularity, those components of the structure that must be
designed for seismic resistance and the types of lateral force
analysis that must be performed. Each structure shall be pro
vided with complete lateral- and vertical-force-resisting sys
tems capable of providing adequate strength, stiffness and
energy dissipation capacity to withstand the design earthquake
ground motions determined in accordance with Section 1615
within the prescribed deformation limits of Section 1617.3.
The design ground motions shall be assumed to occur along
any horizontal direction of a structure. A continuous load path,
or paths, with adequate strength and stiffness to transfer forces
induced by the design earthquake ground motions from the
points of application to the final point ofresistance shall be pro
vided.

ui

~
~
~

§
'0::(
Q)

§
f$
~
~
~
~ Period T (Sec.)

fBGURE 1615.2.2
DETERMINiSTiC liMIT ON MAXIMUM CONSIDERED

IEARTHQIUlAKIE RESPONSE SPECTRIUlM
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Allowable stress design is permitted to be used to evaluate
sliding, overturning and soil bearing at the soil-structure inter
face regardless of the approach used in the design of the struc
ture, provided load combinations of Section 1605.3 are
utilized. When using allowable stress design for proportioning
foundations, the value of 0.2 SosD in Equations 16-50, 16-51,

116-52 and 16-53 or Equations 9.5.2.7-1, 9.5.2.7-2, 9.5.2.7.1-1
and 9.5.2.7.1-2 of ASCE 7 is permitted to be taken equal to
zero. When the load combinations of Section 1605.3.2 are uti-
lized, a one-third increase in soil allowable stresses is permitted
for all load combinations that include WorE.

1616.2 Seismic use groups and occupancy importance fac H

tors. Each structure shall be assigned a seismic use group and a
corresponding occupancy importance factor (IE) as indicated in
Table 1604.5.

1616.2.1 Seismic Use Group I. Seismic Use Group I struc
tures are those not assigned to either Seismic Use Group II
or III.

1616.2.2 Seismic Use Group II. Seismic Use Group II
structures are those, the failure of which would result in a
substantial public hazard due to occupancy or use as indi
cated by Table 1604.5, or as designated by the building offi
cial.

1616.2.3 Seismic Use Group III. Seismic Use Group III
structures are those having essential facilities that are re
quired for postearthquake recovery and those containing
substantial quantities of hazardous substances, as indicated
in Table 1604.5, or as designated by the building official.

Where operational access to a Seismic Use Group III
structure is required through an adjacent structure, the adja
cent structure shall conform to the requirements for Seismic
Use Group III structures. Where operational access is less
than 10 feet (3048 mm) from an interior lot line or less than
10 feet (3048 mm) from another structure, access protection
from potential falling debris shall be provided by the owner
of the Seismic Use Group III structure.

1616.2.4 Multiple occupancies. Where a structure is occu
pied for two or more occupancies not included in the same
seismic use group, the structure shall be assigned the classi
fication of the highest seismic use group corresponding to
the various occupancies.

Where structures have two or more portions that are
structurally separated in accordance with Section 1620,
each portion shall be separately classified. Where a structur
ally separated portion of a structure provides required ac
cess to, required egress from or shares life safety
components with another portion having a higher seismic
use group, both portions shall be assigned the higher seismic
use group.

1616.3 Determination of seismic design category. All struc
tures shall be assigned to a seismic design category based on
their seismic use group and the design spectral response accel
eration coefficients, Sos and SOl' determined in accordance with
Section 1615.1.3 or 1615.2.5. Each building and structure shall
be assigned to the most severe seismic design category in
accordance with Table 1616.3(1) or 1616.3(2), irrespective of
the fundamental period of vibration of the structure, T.
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Exception: The seismic design category is permitted to be
determined from Table 1616.3(1) alone when all of the fol
lowing apply:

1. The approximate fundamental period of the structure,
Ta , in each of the two orthogonal directions deter
mined in accordance with Section 9.5.5.3.2 of ASCE
7, is less than 0.8 Ts determined in accordance with
Section 1615.1.4,

2. Equation 9.5.5.2.1-1 of ASCE 7 is used to determine
the seismic response coefficient, Cs' and

3. The diaphragms are rigid as defined in Section 1602.

TABLE 1616.3(1)
SEISMIC DESIGN CATEGORY BASED ON

SHOAT-PERIOD RESPONSE ACCELERATIONS

SEISMIC USE GROUP

VAllUE OF 5DS I II III

50S < O.167g A A A

O.167g :5 50S < O.33g B B C

O.33g :5 50S < O.50g C C D

O.50g ::5 50S
Da Da Da

a. Seismic Use Group I and II structures located on sites with mapped maxi
mum considered earthquake spectral response acceleration at I -second pe
riod, Sf' equal to or greater than O.75g, shall be assigned to Seismic Design
Category E, and Seismic Use Group III structures located on such sites shall
be assigned to Seismic Design Category F.

TABLE 1616.3(2)
SEISMIC DESIGN CATEGORY BASED ON

1-SECOND PERIOD RESPONSE ACCELERATION

SEISMIC USE GROUP

VALUE OF 501 I II III

5D/ < O.067g A A A

O.067g ::5 5D/ < O.133g B B C

O.133g ::5 5D/ < O.20g C C D

O.20g :5 SD/ Da Da Da

a. Seismic Use Group I and II structures located on sites with mapped maxi
mum considered earthquake spectral response acceleration at I-second pe
riod, S1> equal to or greater than O.75g, shall be assigned to Seismic Design
Category E, and Seismic Use Group III structures located on such sites shall
be assigned to Seismic Design Category F.

1611.6.3.1 Site limitation for Seismic Design Category E or
F. A structure assigned to Seismic Design Category E or F
shall not be sited over an identified active fault trace.

Exception: Detached Group R-3 as applicable in Section
101.2 of light-frame construction.

1616.4 Design requirements for Seismic Design Category
A. Structures assigned to Seismic Design Category A need
only comply with the requirements of Sections 1616.4.1
through 1616.4.5.

1611.6.4.1 Minimum llateral force. Structures shall be pro
vided with a complete lateral-force-resisting system de
signed to resist the minimum lateral force, Fx , applied
simultaneously at each floor level given by Equation 16-49:

(Equation 16-49)
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where:

Fx = The design lateral force applied at Level x.

W x = The portion of the total gravity load of the structure,
It: located or assigned to Level x.

W = The total dead load and other loads listed below:

1. In areas used for storage, a minimum of 25 per
cent of the reduced floor live load (floor live
load in public garages and open parking struc
tures need not be included).

2. Where an allowance for partition load is in
cluded in the floor load design, the actual parti
tion weight or a minimum weight of 10 psf
(0.479 kN/m2

) offloor area, whichever is greater.

3. Total operating weight ofpennanent equipment.

4. Twenty percent offlat roof snow load where flat
roof snow load exceeds 30 psf (1.44 kN/m2).

The direction of application of seismic forces used in design
shall be that which will produce the most critical load effect in
each component. The design seismic forces are permitted to be
applied separately in each oftwo orthogonal directions and or
thogonal effects are permitted to be neglected.

The effect of this lateral force shall be taken as E in the
load combinations prescribed in Section 1605.2 for strength
or load and resistance factor design methods, or Section
1605.3 for allowable stress design methods. Special seismic
load combinations that include Em need not be considered.

1616.4.2 Cmlloectfio!l1ls. All parts of the structure between
separation joints shall be interconnected, and the connec
tions shall be capable of transmitting the seismic force, Fp,

induced in the connection by the parts being connected. Any
smaller portion of the structure shall be tied to the remainder
of the structure for Fp equal to 0.05 times the weight of the
smaller portion. A positive connection for resisting horizon
tal forces acting on the member shall be provided for each
beam, girder or truss to its support. The connection shall
have strength sufficient to resist 5 percent of the dead and
live load vertical reaction applied horizontally.

1616.4.3 Anchorage I1)If concll"ete or masonry waDDs. See
Section 1604.8.2.

1616.4.4\ Conventiomli light~fJrameconstrncnolI1l. Buildings
constructed in compliance with Section 2308 are deemed to
comply with Sections 1616.4.1, 1616.4.2 and 1616.4.3.

1616.4.5 Tank freelboaJrd. Tanks in Seismic Use Group HI
according to Table 9.14.5.1.2 of ASCE 7 shall also comply
with the freeboard requirements of Section 9.14.7.3.6.1.2 of
ASCE 7.

1616.5 Bunding cOIlnfr'ilguration. Buildings shall be classified
as regular or irregular based on the criteria in Section 9.5.2.3 of
ASCE 7.

ExceptioIll~ Buildings designed using the simplified analy
sis procedure in Section 1617.5 shall be classified in accor
dance with Section 1616.5.1.

1616.5.11. Building c(J)nfigmratnon (for IUlse in the simplified
analysis jprocedullre ofSectioIDl1617.5). Buildings designed
using the simplified analysis procedure in Section 1617.5
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shall be classified as regular or irregular based on the criteria
in this section. Such classification shall be based on the plan
and vertical configuration. Buildings shall not exceed the ~
limitations of.Section 1616.6.1.

1616.5.1.1 JPlaJl1l irll"egudarnty. Buildings having one or ~.'.

more of the features listed in Table 1616.5.1.1 shall be ~
designated as having plan structural irregularity and shall
comply with the requirements in the sections referenced

::::~:::~~e~ertiCaH irregmarnty. Bliddings having one ~
or more of the features listed in Table 1616.5.1.2 shall be ~
designated as having vertical irregularity and shall com
ply with the requirements in the sections referenced in
that table. GJ

lExceptfions:

1. Structural irregularities of Type 1a, 1b or 2 in
Table 1616.5.1.2 do not apply where no story B
drift ratio under design lateral load is greater
than 130 percent of the story drift ratio of the
next story above. Torsional effects need not be
considered in the calculation of story drifts for
the purpose of this detennination. The story
drift ratio relationship for the top two stories of
the building is not required to be evaluated.

2. Irregularities of Types la, Ib and 2 of Table
1616.5.1.2 are not required to be considered for rn
one-story buildings in any seismic design cate
gory or for two-story buildings in Seismic De
sign Category A, B, C or D.

1616.6 AllUdysis procedures. A structural analysis conforming to ~f'

one ofthe types permitted in Section 9.5.2.5.1 ofASCE 7 or to the t
simpliThfied proalced~rehinallS;ctionthI61b7.~ shfialldbe ma~e ~or all

th
s~c- J,

tures. e an YSls s lonn e aSls or eterrrurung e seIs-
mic forces, E and Em' to be applied in the load combinations of
Section 1605 and shall fonn the basis for determining the design
drift as required by Section 9.5.2.8 ofASCE 7 or Section 1617.3. ill

1. Structures assigned to Seismic Design Category A.

2. Design drift need not be evaluated in accordance with
Section 1617.3 when the simplified analysis method
of Section 1617.5 is used.

1616.6.1 Simplified! anaDysll§. A simplified analysis, in ac
cordance with Section 1617.5, shall be permitted to be used
for any structure in Seismic Use Group K, subject to the fol
lowing limitations, or a more rigorous analysis shall be made:

1. Buildings of light-framed construction not exceeding
three stories in height, excluding basements.

2. Buildings of any construction other than light-framed
construction, not exceeding two stories in height, ex
cluding basements, with flexible diaphragms at every
level as defined in Section 1602.
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TABLE 1616.5.1.1
PLAN STRUCTURAL IRREGULARITIES

SEISMIC DESIGN
REFERENCE CATEGORya

IRREGULARITY TYPE AND DESCRIPTION SECTION APPLICATION

Torsional Irregularity-to be considered when diaphragms are not flexible as determined in Section 1602.1.1
9.5.5.5.2 of ASCE 7 C, D, EandF

la Torsional irregularity shall be considered to exist when the maximum story drift, computed including
1620.4.1 D, E and F

9.5.2.5.1 of ASCE 7 D, E and F
accidental torsion, at one end of the structure transverse to an axis is more than 1.2 times the average

9.5.5.7.1 of ASCE 7 C, D, EandF
of the story drifts at the two ends of the structure.

Extreme Torsional Irregularity-to be considered when diaphragms are not flexible as determined
9.5.5.5.2 of ASCE 7 C, D, EandF

in Section 1602.1.
1620.4.1 D

Ib
Extreme torsional irregularity shall be considered to exist when the maximum story drift, computed and

1620.5.1 EandF
9.5.2.5.1 of ASCE 7 D, E and F

including accidental torsion, at one end of the structure transverse to an axis is more than 1.4 times the
9.5.5.7.1 of ASCE 7 C, D, EandF

average of the story drifts at the two ends of the structure.

Reentrant Comers

2
Plan configurations of a structure and jts lateral-force-resisting system contain reentrant comers where both

1620.4.1 D, E andF
projections of the structure beyond a reentrant comer are greater than 15 percent of the plan dimension of
the structure in the given direction.

Diaphragm Discontinuity

3
Diaphragms with abrupt discontinuities or variations in stiffness, including those having cutout or open areas

1620.4.1 D, E and F
greater than 50 percent of the gross enclosed diaphragm area, or changes in effective diaphragm stiffness of
more than 50 percent from one story to the next.

Out-of-Plane Offsets 1620.4.1 D, E and F
4 Discontinuities in a lateral-force-resistance path, such as out-of-plane offsets of the vertical elements. 9.5.2.5.1 of ASCE 7 D, E and F

1620.2.9 B, C, D, E and F

Nonparallel Systems
5 The verticallateral-force-resisting elements are not parallel to or symmetric about the major orthogonal axes 1620.3.2 C, D, EandF

of the lateral-force-resisting system.

a. Seismic design category is determined in accordance with Section 1616.

TABLE 1616.5.1.2
VERTICAL STRUCTURAL IRREGULARITIES

SEISMIC DESIGN
REFERENCE CATEGORya

IRREGULARITY TYPE AND DESCRIPTION SECTION APPLICATION

Stiffness Irregularity-Soft Story
la A soft story is one in which the lateral stiffness is less than 70 percent of that in the story above or less than 9.5.2.5.1 of ASCE 7 D, E, and F

80 percent of the average stiffness of the three stories above.

Stiffness Irregularity-Extreme Soft Story 1620.5.1 EandF
Ib An extreme soft story is one in which the lateral stiffness is less than 60 percent of that in the story above or

9.5.2.5.1 of ASCE 7 D, E and F
less than 70 percent of the average stiffness of the three stories above.

Weight (Mass) Irregularity
2 Mass irregularity shall be considered to exist where the effective mass of any story is more than 150 percent 9.5.2.5.1 of ASCE 7 D, E and F

of the effective mass of an adjacent story. A roof that is lighter than the floor below need not be considered.

Vertical Geometric Irregularity
3 Vertical geometric irregularity shall be considered to exist where the horizontal dimension of the lateral- 9.5.2.5.1 of ASCE 7 D, E and F

force-resisting system in any story is more than 130 percent of that in an adjacent story.

In-plane Discontinuity in Vertical Lateral-Force-Resisting Elements 1620.4.1 D,EandF
4 An in-plane offset of the lateral-force-resisting elements greater than the length of those elements or a 9.5.2.5.1 of ASCE 7 D, E and F

reduction in stiffness of the resisting element in the story below. 1620.2.9 B, C, D, E and F

Discontinuity in Capacity-Weak Story 1620.2.3 B, C, D, E and F
5

A weak story is one in which the story lateral strength is less than 80 percent of that in the story above.
9.5.2.5.1 of ASCE 7 D, E and F

The story strength is the total strength of seismic-resisting elements sharing the story shear for the
1620.5.1 Eand F

direction under consideration.

a. Seismic design category is determined in accordance with Section 1616.
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rmax =The ratio of the design story shear resisted by ~

x the single element carrying the most shear force .~
in the story to the total story shear, for a given
direction of loading. For braced frames, the
value of rmax is equal to the lateral force compo
nent in the {nost heavily loaded brace element
divided by the story shear. For moment frames,
rmax shall be taken as the maximum of the sum
ofthe shears in any two adjacent columns in the
plane of a moment frame divided by the story
shear. For columns common to two bays with
moment-resisting connections on opposite
sides at the level under consideration, 70 per
cent of the shear in that column is permitted to
be used in the column shear summation. For
shear walls, rmax shall be taken equal to shear in
the most heavily loaded wall or wall pier multi-

"plied by 10/lw (the metric coefficient is 3.3/lw )' t
divided by the story shear, where lw is the wall f
or wall pier length in feet (m). The value of the ::
ratio of 10/lw need not be greater than 1.0 for
buildings of light-framed construc-

Where the effects of the seismic ground and gravity
loads counteract, seismic load, Em' for use in Equation
16-20, shall be defined by Equation 16-53.

"

'i
9.5.2.4.2 Seismic Design Category D: For structures in ~

Seismic Design Category D,p shall be taken as the largest I"

of the values ofpx calculated at each story "x" of the struc
ture in accordance with Equation 9.5.2.4.2-1 as follows:

P =2- 20
x r

maxx
JA:

where:

STIRlUCl'URAl DESIGN

where E, QE> 5DS are as defined above and Qo is the sys-
tem overstrength factor as given in Table 1617.6.2. []

The term QOQE need not exceed the maximum force
that can be transferred to the element by the other ele
ments of the lateral-force-resisting system.

Where allowable stress design methodologies are
used with the special load combinations of Section
1605.4, design strengths are permitted to be determined
using an allowable stress increase of 1.7 and a resistance
factor, <1>, of 1.0. This increase shall not be combined with
increases in allowable stresses or load combination re
ductions otherwise permitted by this code or the material
reference standard except that combination with the du
ration of load increases in Chapter 23 is permitted.

1617.2lRedunrllancy. The provisions given in Section 9.5.2.4
of ASCE 7 shall be used.

lExceptnolll: Structures designed using the simplified analy- 1
sis procedure in Section 1617.5 shall use the redundancy
provisions in Sections 1617.2.2.

1I.617.2.lI. ASClE 7, Sections 9.5.2.41.2 3I1lrll9.5.2.4.3. Modify 't

Sections 9.5.2.4.2 and 9.5.2.4.3 as follows:

Where the effects of gravity and seismic ground mo
tion counteract, the seismic load, E, for use in Equations
16-6, 16-12 and 16-18 shall be defined by Equation
16-51.

Design shall use the load combinations prescribed in
Section 1605.2 for strength or load and resistance factor
design methodologies, or Section 1605.3 for allowable
stress design methods.

n6:H.7.n.n.2Maxnmumsellsmiclloadleffed,Em• The max
imum seismic load effect, Em' shall be used in the special
seismic load combinations in Section 1605.4.

Where the effects of the seismic ground motion and
gravity loads are additive, seismic load, Em' for use in
Equation 16-19, shall be defined by Equation 16-52.

SECT~ON ~ 611
EARlIHQUAKlE lOADS=M~NIMUM DESIGN
lATERAL fORCE AND RELATED EffECTS

, 1617.1 Sensmic Roald! dfed fE amHrll Em. The seismic load effect,
~ E, for use in the basic load combinations ofSections 1605.2 and
~ 1605.3 shall be determined from Section 9.5.2.7 of ASCE 7.

The maximum seismic load effect, Em' for use in the special
seismic load combination ofSection 1605.4 shall be the special
seismic load determined from Section 9.5.2.7.1 of ASCE 7.

where:

JExcep1nmn: For structures designed using the simplified
analysis procedure in Section 1617.5, the seismic load ef
fects, E and Em' shall be determined from Section 1617.1.1.

1617.1.n Seismic lll[])ald! effeds, fE auld! fErn ([I[])!l" use illll the
simplified aIDlallyslls jpllJ:"ocedulI"e o[§ectlloKll 16n7.5). Seismic
load effects, E and Em' for use in the load combinations of
Section 1605 for structures designed using the simplified
analysis procedure in Section 1617.5 shall be determined as
follows.

n617.n.1.n Seiismnc Road effect, E. Where the effects of
gravity and the seismic ground motion are additive, seis
mic load, E, for use in Equations 16-5, 16-10 and 16-17,
shall be defined by Equation 16-50:

D = The effect of dead load.

E = The combined effect of horizontal and vertical
earthquake-induced forces.

D p = A redundancy coefficient obtained in accordance
with Section 1617.2.

QE = The effect of horizontal seismic forces.

5DS = The design spectral response acceleration at
short periods obtained from Section 1615.1.3 or
1615.2.5.

D

•

•
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where:

rmaxj = The ratio of the design story shear resisted by the
most heavily loaded single element in the story to
the total story shear, for a given direction of load
ing.

rmax. = For braced frames, the value rmax. , is equal to the
, horizontal force component in the most heavily I

loaded brace element divided by the story shear.

rmax. = For moment frames, rmax. , shall be taken as the
I maximum of the sum of the shears in any two ad

jacent columns in a moment frame divided by the
story shear. For columns common to two bays _
with moment-resisting connections on opposite •
sides at the level under consideration, it is permit-
ted to use 70 percent ofthe shear in that column in
the column shear summation.

1617.2.2 Redll.lndancy (for use in the simplified analysis
procedure of Sedion 1617.5). A redundancy coefficient, p,
shall be assigned to each structure designed using the simpli
fied analysis procedure in Section 1617.5 in accordance with
this section. Buildings shall not exceed the limitations of Sec
tion 1616.6.1.

:ll.617.2.2.1 Seismic Design Category A, B or C. For
structures assigned to Seismic Design Category A, B or
C (see Section 1616), the value ofthe redundancy coeffi
cient p is 1.0.

:ll.617.2.2.2 Seismic Design Category D, E or F. for
structures in Seismic Design Category D, E or F (see Sec
tion 1616), the redundancy coefficient, p, shall be taken
as the largest of the values of, Pi' calculated at each story
"i" of the structure in accordance with Equation 16-54, as
follows:

Pu =P of upper portion.

Ru =R of upper portion.

9.5.2.4.3 Seismic Design Categories E and F. For struc
tures in Seismic Design Categories E and F, the value ofp
shall be calculated as indicated in Section 9.5.2.4.2,
above.

Exception: For structures with lateral-force-resisting
systems in any direction consisting solely of special
moment frames, the lateral-force-resisting system
shall be configured such that the value ofp calculated
in accordance with Section 9.5.2.4.2 does not exceed
1.1. The calculated value ofp is permitted to exceed
this limit when the design story drift, ~, as determined
in Section 9.5.5.7, does not exceed ~/p for any story
where ~a is the allowable story drift from Table
9.5.2.8.

STRUCTURAL DESIGN

tion. For dual systems, rmax shall be taken as the
maximum value defined above, considering all
lateral-load-resisting elements in the story. The
lateral loads shall be distributed to elements
based on relative rigidities considering the inter
action of the dual system. For dual systems, the
value ofp need not exceed 80 percent of the value
calculated above.

Ax = The floor area in square feet of the diaphragm
level immediately above the story.

Calculation of rmax need not consider the effects of ac
cidental torsion and xany dynamic amplification of tor
sion required by Section 9.5.5.5.2.

For a story with a flexible diaphragm immediately
above, rmax shall be permitted to be calculated from an
analysis th~t assumes rigid diaphragm behavior and Px'
need not exceed 1.25.

The value ofp need not exceed 1.5, which is permitted
to be used for any structure. The value ofp shall not be
taken as less than 1.0.

Exception: For structures with seismic-force-resist
ing systems in any direction comprised solely of spe
cial moment frames, the seismic-force-resisting
system shall be configured such that the value of p
calculated in accordance with this section does not ex
ceed 1.25. The calculated value of p is permitted to
exceed this limit when the design story drift, I::J., as de
termined in Section 9.5.5.7, does not exceed I::J.jp for
any story where l::J.a is the allowable story drift from
Table 9.5.2.8.

The metric equivalent of Equation 9.5.2.4.2-1 is:

p =2- 6.1
x rmax, .fA:

where: Ax is in square meters.

The value p shall be permitted to be taken equal to 1.0
in the following circumstances:

1. When calculating displacements for dynamic am
plification of torsion in Section 9.5.5.5.2.

2. When calculating deflections, drifts and seismic
shear forces related to Sections 9.5.5.7.1 and
9.5.5.7.2.

3. For design calculations required by Section
9.5.2.6,9.6 or 9.14.

For structures with vertical combinations of seis
mic-force-resisting systems, the value ofp shall be deter
mined independently for each seismic-force-resisting
system. The redundancy coefficient of the lower portion
shall not be less than the following:

RLpu
PL =-R-

u

where:

PL = P of lower portion.

RL = R of lower portion.

20
pi=2---=

r maxj fA;

For SI:

Pi =2 6_.1=
r maxj fA;

(Equation 16·54)

.-
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(JE([jJuatnon 16-56)
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rmax = For shear walls, rmax. , shall be taken as the maxi-
, mum value of the product of the shear in the wall

or wall pier and 10/lw (3.3/lw for SK), divided by
the story shear, where lw is the length of the wall
or wall pier in feet (m). In light-framed construc
tion, the value of the ratio of 10/lw need not be
greater than 1.0.

rmax. = For dual systems, rmax. , shall be taken as the maxi-
I mum value defined 'above, considering all lat

eral-load-resisting elements in the story. The
lateral loads shall be distributed to elements
based on relative rigidities considering the inter
action of the dual system. For dual systems, the
value ofp need not exceed 80 percent of the value
calculated above.

A j = The floor area in square feet of the diaphragm
level immediately above the story.

For a story with a flexible diaphragm immediately
above, rmax shall be permitted to be calculated from an
analysis that assumes rigid diaphragm behavior and p
need not exceed 1.25.

The value, p, shall not be less than 1.0, and need not
exceed 1.5.

Calculation ofrmax. need not consider the effects of ac
cidental torsion and I any dynamic amplification of tor
sion required by Section 9.5.5.5.2 of ASCE 7.

For structures with seismic-force-resisting systems in
any direction comprised solely of special moment
frames, the seismic-force-resisting system shall be con
figured such that the value ofp calculated in accordance
with this section does not exceed 1.25 for structures as
signed to Seismic Design Category D, and does not ex
ceed 1.1 for structures assigned to Seismic Design
Category E or F.

Exceptnolll~ The calculated value ofp is permitted to
exceed these limits when the design story drift, L\, as
determined in Section 1617.5.4, does not exceed d/p
for any story where..1a is the allowable story drift from
Table 1617.3.1.

The value p shall be permitted to be taken equal to 1.0
in the following circumstances:

1. When calculating displacements for dynamic am
plification of torsion in Section 9.5.5.5.2 of
ASCE 7.

2. When calculating deflections, drifts and seismic
shear forces related to Sections 9.5.5.7.1 and
9.5.5.7.2 of ASCE 7.

3. For design calculations required by Section 1620,
1621 or 1622.

For structures with vertical combinations of seis
mic-force-resisting systems, the value, p, shall be deter
mined independently for each seismic-force-resisting
system. The redundancy coefficient of the lower portion
shall not be less than the following:
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(JEq]llll3tion 16-55)

where:

pL =P of lower portion.

RL = R of lower portion.

Pu = p of upper portion.

Ru = R of upper portion.

1617.3 Deflection and. drift limits. The provisions given in 1,

Section 9.5.2.8 of ASCE 7 shall be used. ~.'

Exception: Structures designed using the simplified analy
sis procedure in Section 1617.5 shall meet the provisions in
Section 1617.3.1.

ll.617.3.ll. Deflection and drift limits (for lillse in title simpli
fied analysis procedure of Section ll.6:ll.7.5). The design
story drift, d, as determined in Section 1617.5.4, shall not
exceed the allowable story drift, ..1a, as obtained from Table
1617.3.1 for any story. All portions of the building shall be ~
designed to act as an integral unit in resisting seismic forces
unless separated structurally by a distance sufficient to
avoid damaging contact under total deflection as deter
mined in Section 1617.5.4. Buildings shall not exceed the ~.'.:.•'
limitations of Section 1616.6.1. ~

1617.4 JE([jJuivallent llateral force procedIDlJre foil" seismic I"
design of buildings. The provisions given in Section 9.5.5 of :.;
ASCE 7 shall beused.'

~

1617.5 Simplified 3Jnlalysis procedlmre [or seismic design ([D[

buildings. See Section 1616.6.1 for limitations on the use of
this procedure. For purposes of this analytical procedure, a
building is considered to be fixed at the base.

1617.5,]. Seismic !blase shear. The seismic base shear, V, in a
given direction shall be determined in accordance with the
following equation:

v= 1.2SDS W
R

where:

SDS = The design elastic response acceleration at short pe
riod as determined in accordance with Section
1615.1.3.

R = The response modification factor from Table
1617.6.2.

W = The effective seismic weight of the structure, includ
ing the total dead load and other loads listed below:

1. In areas used for storage, a minimum of 25 per
cent of the reduced floor live load (floor live
load in public garages and open parking struc
tures need not be included).

2. Where an allowance for partition load is in
cluded in the floor load design, the actual parti
tion weight or a minimum weight of 10 psf of
floor area, whichever is greater (0.48 kN/m2).

3. Total weight ofpermanent operating equipment.

4. 20 percent of flat roof snow load where flat
snow load exceeds 30 psf (1.44 kN/m2).
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TABLE 1617.3.1
ALLOWABLE STORY DRIFT, ~a (inches)a

SEISMIC USE GROUP

BUILDING I II III

Buildings, other than masonry shear wall or masonry wall frame buildings, four stories
0.025 hsx

bor less in height with interior walls, partitions, ceilings and exterior wall systems that 0.020 hsx 0.015 hsx

have been designed to accommodate the story drifts

Masonry cantilever shear wall buildingsC 0.010 hsx 0.010 hsx 0.010 hsx

Other masonry shear wall buildings 0.007 hsx 0.007 hsx 0.007 hsx

Masonry wall frame buildings 0.013 hsx 0.013 hsx 0.010 hsx

All other buildings 0.020 hsx 0.015 hsx 0.010 hsx

For Sl: 1 inch =25.4 mm.
a. There shall be no drift limit for single-story buildings with interior walls, partitions, ceilings and exterior wall systems that have been designed to accommodate

the story drifts.
b. hsx is the story height below Level x.
c. Buildings in which the basic structural system consists of masonry shear walls designed as vertical elements cantilevered from their base or foundation support

which are so constructed that moment transfer between shear walls (coupling) is negligible.

(Equation 16-57)

I

1617.5.2 Vertical distribution. The forces at each level
shall be calculated using the following equation:

1.28DS
Fx =-R-- wx

where:

W x = The portion of the effective seismic weight of the
structure, l.t: at Level x.

1617.5.3 Horizontal distribution. Diaphragms con
structed of untopped steel decking or wood structural panels
or similar light-framed construction are permitted to be con
sidered as flexible.

1617.5.4 Design drift. For the purposes of Sections
1617.3.1 and 1620.4.6, the design story drift, .1, shall be
taken as 1 percent of the story height unless a more exact
analysis is provided.

1617.6 Seismic-foree-resisting systems. The provisions given
in Section 9.5.2.2 of ASCE 7 shall be used except as modified
in Section 1617.6.1.

Exception: For structures designed using the simplified
analysis procedure in Section 1617.5, the provisions of Sec
tion 1617.6.2 shall be used.

1617.6.1 Modifications to ASCE 7, Section 9.5.2.2.

1617.6.1.1 ASCE 7, Table 9.5.2.2. Modify Table 9.5.2.2
as follows:

1. Bearing wall systems: Ordinary reinforced ma
sonry shear walls shall use a response modification
coefficient of 21/ 2, Light-framed walls sheathed
with wood structural panels rated for shear resis
tance or steel sheets shall use a response modifica
tion coefficient of 61/ 2, Table 1617.6.2 entries for
ordinary plain prestressed masonry shear walls, in
termediate prestressed masonry shear walls and
special prestressed masonry shear walls shall apply.

2. Building frame systems: Ordinary reinforced ma
sonry shear walls shall use a response modification
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coefficient of 3. Light-framed walls sheathed with
wood structural panels rated for shear resistance or
steel sheets shall use a response modification coef
ficient of 7. Table 1617.6.2 entries for ordinary
plain prestressed masonry shear walls, intermedi
ate prestressed masonry shear walls and special
prestressed masonry shear walls shall apply.

3. Dual systems with intermediate moment frames capa
ble of resisting at least 25 percent of prescribed seis
mic forces. Special steel concentrically braced frames
shall use a deflection amplification factor of 4.

4. The table column titled Detailing Reference Sec
tion in Table 1617.6.2 shall apply.

1617.6.]..2 ASCE 7, Section 9.5.2.2.2.1. Modify Section
9.5.2.2.2.1 by adding Exception 3 as follows:

3. The following two-stage static analysis procedure
is permitted to be used for structures having a flexi
ble upper portion supported on a rigid lower por
tion where both portions of the structure
considered separately can be classified as being
regular, the average story stiffness of the lowerpor
tion is at least 10 times the average story stiffness
of the upper portion and the period of the entire
structure is not greater than 1.1 times the period of
the upper portion considered as a separate struc
ture fixed at the base:

3.1. The flexible upper portion shall be de
signed as a separate structure using the ap
propriate values of Rand p.

3.2. The rigid lower portion shall be designed
as a separate structure using the appropri
ate values of Rand p. The reactions from
the upper portion shall be those determined
from the analysis of the upper portion am
plified by the ratio of the Rip of the upper
portion over Rip of the lower portion. This
ratio shall not be less than 1.0.
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1617.6.1lo3 ASCJE 7, SedioII1l9.5.2.2.4.3. Modify Section
9.5.2.2.4.3 by changing exception to read as follows:

Exception: Reinforced concrete frame members not de
signed as part of the seismic-force-resisting system and
slabs shall comply with Section 21.11 of Ref. 9.9-1.

1617.6.2 Seismic~[oll"ce~Jresistingsystems ([lOr use nn the
Simplified anallysHs procedure ofSection 1617.5). The ba
sic lateral and vertical seismic-force-resisting systems shall
conform to one of the types indicated in Table 1617.6.2 sub
ject to the limitations on height indicated in the table based
on seismic design category as determined in Section 1616.
The appropriate response modification coefficient, R, sys
tem overstrength factor, no, and deflection amplification
factor, Cd' indicated in Table 1617.6.2 shall be used in deter
mining the base shear, element design forces and design
story drift. For seismic-force-resisting systems not listed in
Table 1617.6.2, analytical and test data shall be submitted
that establish the dynamic characteristics and demonstrate
the lateral-force resistance and energy dissipation capacity
to be equivalent to the structural systems listed in Table
1617.6.2 for equivalent response modification coefficient,
R, system overstrength coefficient, Qo, and deflection am
plification factor, Cd' values. Buildings shall not exceed the
limitations of Section 1616.6.1.

ExCejpltnOHll: Structures assigned to Seismic Design Cate
gory A.

1617.6.2.11 DUIlall systems. For a dual system, the moment
frame shall be capable of resisting at least 25 percent of
the design forces. The total seismic force resistance is to
be provided by the combination ofthe moment frame and
the shear walls or braced frames in proportion to their
stiffness.

1611i .6.2.2 ComlbhnatiOllJl aYong llhe same a1l~n§. For other
than dual systems and shear wall-frame interactive sys
tems, where a combination of different structural sys
tems is utilized to resist lateral forces in the same
direction, the value, R, used for design in that direction
shall not be greater than the least value for any of the sys
tems utilized in that same direction.

E~ceptnon: For light-framed, flexible diaphragm
buildings, of Seismic Use Group I and two stories or
less in height: Resisting elements are permitted to be
designed using the least value of R for the different
structural systems found on each independent line of
resistance. The value of R used for design of dia
phragms in such structures shall not be greater than
the least value for any of the systems utilized in that
same direction.

1617.6.2.3 Ormnbinations of fflt"aming systems. Where
different seismic-force-resisting systems are used along
the two orthogonal axes of the structure, the appropriate
response modification coefficient, R, system overstrength
factor, no, and deflection amplification factor, Cd' indi
cated in Table 1617.6.2 for each system shall be used.

11617.6.2.3.11 Combination framing [ador. The re
sponse modification coefficient, R, in the direction
under consideration at any story shall not exceed the
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lowest response modification coefficient, R, for the
seismic-force-resisting system in the same direction
considered above that story, excluding penthouses.
The system overstrength factor, no, in the direction
under consideration at any story, shall not be less than
the largest value of this factor for the seis
mic-force-resisting system in the same direction con
sidered above that story. In structures assigned to
Seismic Design Category D, E or F, if a system with a
response modification coefficient, R, with a value less
than five is used as part of the seismic-force-resisting
system in any direction of the structure, the lowest
such value shall be used for the entire structure.

lExceptioJrn.s:

1. Detached one- and two-family dwellings
constructed of light framing.

2. The response modification coefficient, R,
and system overstrength factor, no, for sup
ported structural systems with a weight
equal to or less than 10 percent of the weight
of the structure are permitted to be deter
mined independent of the values of these pa
rameters for the structure as a whole.

3. The following two-stage static analysis pro
cedure is permitted to be used for structures ~

having a flexible upper portion supported on ~

a rigid lower portion where both portions of '
;}/

the structure considered separately can be ~.

classified as being regular, the average story I

stiffness of the lower portion is at least 10
times the average story stiffness of the upper
portion and the period of the entire structure
is not greater than 1.1 times the period of the
upper portion considered as a separate struc
ture fixed at the base:

3.1. The flexible upper portion shall be de
signed as a separate structure using the
appropriate values of Rand p.

3.2. The rigid lower portion shall be de
signed as a separate structure using the
appropriate values of Rand p. The re
actions from the upper portion shall be
those determined from the analysis of
the upper portion amplified by the ra
tio of, Rip, of the upper portion over,
Rip, of the lower portion. This ratio
shall not be less than 1.0. ~

161i .6.2.3.2 Combhnatioll1l fframnng ddailing Iie~

([]luirements. The detailing requirements of Section
1620 required by the higher response modification
coefficient, R, shall be used for structural components
common to systems having different response modifi
cation coefficients.

Jl61i.6.2.4 System Hnmitatiom~for Seysmnc Design Ca1t~

egolt"y D, E or IF. In addition to the system limitation indi
cated in Table 1617.6.2, structures assigned to Seismic ~

Design Category D, E or F shall be subject to the follow
ing.
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DETAILING RESPONSE SYSTEM DEFLECTION
SYSTEM LIMITATIONS AND BUILDING HEIGHT LIMITATIONS (FEET) BY

SEISMIC DESIGN CATEGORY AS DETERMINED IN SECTION 1616.3c

REFERENCE MODIFICATION OVERSTRENGTH AMPLIFICATION

BASIC SEISMIC-FORCE-RESISTING SYSTEM SECTION COEFFICIENT, If FACTOR,n0
9 FACTOR, Cd

b
A or B C Dd E" F"

1. Bearing Wall Systems

A. Ordinary steel braced frames in light-frame construction 2211 4 2 31
/ 2 NL NL 65 65 65

B. Special reinforced concrete shear walls 1910.2.4 51
/ 2 21/ 2 5 NL NL 160 160 100

C. Ordinary reinforced concrete shear walls 1910.2.3 4 1/ 2 2 1/ 2 4 NL NL NP NP NP

D. Detailed plain concrete shear walls 1910.2.2 21/ 2 21/ 2 2 NL NP NP NP NP

E. Ordinary plain concrete shear walls 1910.2.1 11
/ 2 21/ 2 11/ 2 NL NP NP NP NP

F. Special reinforced masonry shear walls 1.13.2.2.5° 5 21/ 2 31
/ 2 NL NL 160 160 100

G. Intermediate reinforced masonry shear walls 1.13.2.2.4° 31/ 2 21/ 2 21/ 4 NL NL NP NP NP

H. Ordinary reinforced masonry shear walls 1.13.2.2.3° 21/ 2 21/ 2 13/ 4 NL 160 NP NP NP

I. Detailed plain masonry shear walls 1.13.2.2.2° 2 21/ 2 I3/4 NL NP NP NP NP

1. Ordinary plain masonry shear walls 1.13.2.2.1° 11/ 2 21/ 2 11/ 4 NL NP NP NP NP

K. Light frame walls with shear panels-wood 2306.4.1/ 61/ 2 3 4 NL NL 65 65 65
structural panels/sheet steel panels 2211

L. Light framed walls with shear panels-all other 2306.4.5/
2 21/ 2 2 NL NL 35 NP NP

materials 2211

M. Ordinary plain prestressed masonry shear walls 2106.1.1.1 I1/2 21/ 2 11/ 4 NL NP NP NP NP

N. Intermediate prestressed masonry shear walls
2106.1.1.2, 21/ 2 21/ 2 2 1/ 2 NL 35 NP NP NP
1.13.2.2.4°

O. Special prestressed masonry shear walls
2106.1.1.3, 4 1/ 2 21/ 2 31/ 2 NL 35 35 35 35
1.13.2.2.5°

2. Building Frame Systems

A. Steel eccentrically braced frames, moment-
(l5~ 8 2 4 NL NL 160 160 100

resisting, connections at columns away from links

B. Steel eccentrically braced frames, nonmoment
(l5~ 7 2 4 NL NL 160 160 100

resisting, connections at columns away from links

C. Special steel concentrically braced frames (13~ 6 2 5 NL NL 160 160 100

D. Ordinary steel concentrically braced frames (l4~ 5 2 4 1/ 2 NL NL 35n 35n Npn

E. Special reinforced concrete shear walls 1910.2.4 6 21/ 2 5 NL NL 160 160 100

F. Ordinary reinforced concrete shear walls 1910.2.3 5 21/ 2 4 1/ 2 NL NL NP NP NP

G. Detailed plain concrete shear walls 1910.2.2 3 21/ 2 21/ 2 NL NP NP NP NP
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DETAILING RESPONSE SYSTEM DEFLECTION
SYSTEM LIMITATIONS AND BUILDING HEIGHT LIMITATIONS (FEET) BY

SEISMIC DESIGN CATEGORYc AS DETERMINED IN SECTION 1616.3°
REFERENCE MODIFICATION OVERSTRENGTH AMPLIFICATION

BASIC SE~SMIC-IFORCE-RESISTINGSYSTEM SECTION COEFFICIENT, Ff FACTOR,na
g FACTOR, Cd

b
A or B C Dd EO F"

H. Ordinary plain concrete shear walls 1910.2.1 2 21/ 2 2 NL NP NP NP NP

I. Composite eccentrically braced frames (14)k 8 2 4 NL NL 160 160 100

J. Composite concentrically braced frames (l3)k 5 2 41/ 2 NL NL 160 160 100

K. Ordinary composite braced frames (l2)k 3 2 3 NL NL NP NP NP

L. Composite steel plate shear walls (l7)k 61
/ 2 21/ 2 51

/ 2 NL NL 160 160 100

M. Special composite reinforced concrete shear (l6)k 6 21/ 2 5 NL NL 160 160 100walls with steel elements

N. Ordinary composite reinforced concrete shear (l5)k 5 21
/ 2 41/ 2 NL NL NP NP NPwalls with steel elements

O. Special reinforced masonry shear walls 1.13.2.2.5° 5 1/ 2 21/ 2 4 NL NL 160 160 100

p. Intermediate reinforced masonry shear walls 1.13.2.2.4° 4 21/ 2 21/ 2 NL NL NP NP NP

Q. Ordinary reinforced masonry shear walls 1.13.2.2.3° 3 21/ 2 21/ 4 NL 160 NP NP NP

R. Detailed plain masonry shear walls 1.13.2.2.2° 21/ 2 21/ 2 21/ 4 NL NP NP NP NP

S. Ordinary plain masonry shear walls 1.13.2.2.1° 11
/ 2 21/ 2 11/ 4 NL NP NP NP NP

T. Light frame walls with shear panels-wood 2306.4.1/
7 21/ 2 41/ 2 NL NL 65 65 65structural panels/sheet steel panels 2211

U. Light framed walls with shear panels-all other 2306.4.5/ 21/ 2 21/ 2 21/ 2 NL NL 35 NP NPmaterials 2211

V. Ordinary plain prestressed masonry shear walls 2106.1.1.1 11/ 2 21/ 2 11/ 4 NL NP NP NP NP

W. Intermediate prestressed masonry shear walls
2106.1.1.2,

3 21/ 2 21/ 2 NL 35 NP NP NP1.13.2.2.4°

X. Special prestressed masonry shear walls
2106.1.1.3, 41/ 2 21/ 2 4 NL 35 35 35 351.13.2.2.5°

3. MomeB1l~DresistiJrllg Frame Systems

A. Special steel moment frames (9Y 8 3 5 1/ 2 NL NL NL NL NL

B. Special steel truss moment frames (l2Y 7 3 5 1/ 2 NL NL 160 100 NP

C. Intermediate steel moment frames (lOY 4 1/ 2 3 4 NL NL 35h Nph,i NPh,i

D. Ordinary steel moment frames (lIY 31/ 2 3 3 NL NL Nph,i Nph,i Nph,i

E. Special reinforced concrete moment frames (21.1)1 8 3 5 1/ 2 NL NL NL NL NL
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DETAILING RESPONSE SYSTEM DEFLECTION
SYSTEM LIMITATIONS AND BUILDING HEIGHT LIMITATIONS (FEET) BY

SEISMIC DESIGN CATEGORY AS DETERMINED IN SECTION 1616.3c

REFERENCE MODIFICATION OVERSTRENGTH AMPLIFICATION

BASIC SEISMIC-FORCE-RESISTING SYSTEM SECTION COEFFICIENT, Ff FACTOR,na
g FACTOR, Cd

b
AorB C Dd E8

~

F. Intermediate reinforced concrete moment frames (21.1)' 5 3 4 1/ 2 NL NL NP NP NP

G. Ordinary reinforced concrete moment frames (21.1)' 3 3 2 1/ 2 NL NP NP NP NP

H. Special composite moment frames (9)k 8 3 51/ 2 NL NL NL NL NL

1. Intermediate composite moment frames (10)k 5 3 4 1/ 2 NL NL NP NP NP

J. Composite partially restrained moment frames (8)k 6 3 5 1/ 2 160 160 100 NP NP

K. Ordinary composite moment frames (ll)k 3 3 2 1/ 2 NL NP NP NP NP

L. Masonry wall frames 2106 51/ 2 3 5 NL NL 160 160 100

4. Dual Systems with Special Moment Frames

A. Steel eccentrically braced frames, moment-
(l5Y 8 21/ 2 4 NL NL NL NL NL

resisting connections, at columns away from links

B. Steel eccentrically braced frames, nonrnoment-
(l5Y 7 2 1/ 2 4 NL NL NL NL NL

resisting connections, at columns away from links

C. Special steel concentrically braced frames (BY 8 2 1/ 2 6 1/ 2 NL NL NL NL NL

D. Special reinforced concrete shear walls 1910.2.4 8 2 1/ 2 6 1/ 2 NL NL NL NL NL

E. Ordinary reinforced concrete shear walls 1910.2.3 7 2 1/ 2 6 NL NL NP NP NP

F. Composite eccentrically braced frames (14)k 8 2 1/ 2 4 NL NL NL NL NL

G. Composite concentrically braced frames (l3)k 6 2 1/ 2 5 NL NL NL NL NL

H. Composite steel plate shear walls (17)k 8 2 1/ 2 61
/ 2 NL NL NL NL NL

1. Special composite reinforced concrete shear (l6)k 8 21/ 2 6 1/ 2 NL NL NL NL NL
walls with steel elements

J. Ordinary composite reinforced concrete shear (l5)k 7 2 1/ 2 6 NL NL NP NP NP
walls with steel elements

K. Special reinforced masonry shear walls 1.13.2.2.5° 7 3 6 1/ 2 NL NL NL NL NL

L. Intermediate reinforced masonry shear walls 1.13.2.2.4° 6 1/ 2 3 5 1/ 2 NL NL NP NP NP

5. Dual Systems with Intermediate Moment Framesm

A. Special steel concentrically braced frameSf (BY 4 1/ 2 2 1/ 2 4 NL NL 35h Nph•i NP

B. Special reinforced concrete shear walls 1910.2.4 6 2 1/ 2 5 NL NL 160 100 100

C. Ordinary reinforced concrete shear walls 1910.2.3 5'/2 2 1/ 2 4 1/ 2 NL NL NP NP NP
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DETAILING RESPONSE SYSTEM DEFLECTION
SYSTEM LIMITATIONS AND BUILDING HEIGHT LIMITATIONS (FEET) BY

SEISMIC DESIGN CATEGORY AS DETERMINED IN SECTION 1616.3c

REFERENCE MODIFICATION OVERSTRENGTH AMPLIFICATION

BASIC SEISMIC-FORCE-RESISTING SYSTEM SECTION COEFFICIENT, F1' FACTOR,o.o9 FACTOR, Cd
b

Aor B C Dd Ee F"

D. Ordinary reinforced masonry shear walls 1.13.2.2.3° 3 3 21/ 2 NL 160 NP NP NP

E. Intermediate reinforced masonry shear walls 1.13.2.2.4° 5 3 41/ 2 NL NL NP NP NP

F. Composite concentrically braced frames (13)k 5 21/ 2 41/ 2 NL NL 160 100 NP

G. Ordinary composite braced frames (l2)k 4 21/ 2 3 NL NL NP NP NP

H. Ordinary composite reinforced concrete shear (l5)k 51
/ 2 21/ 2 4 1/ 2 NL NL NP NP NP

walls with steel elements

60 Shear WaDBafll"ame Ibl1ltell"adfive System 'With
21.1 1

Ordin.ary Reinforced Concrete Moment Frames
1910.2.3

51
/ 2 21/ 2 5 NL NP NP NP NP

and! OnliinaIry Reill1lfoll"cerll ConcIreie Sllneall" Wanns

'0 Inverted Pendulum Systems

A. Cantilevered column systems 21/ 2 2 21/ 2 NL NL 35 35 35

B. Special steel moment frames (9)i 21/ 2 2 21/ 2 NL NL NL NL NL

C. Ordinary steel moment frames (l1)i 11
/ 4 2 21/ 2 NL NL NP NP NP

D. Special reinforced concrete moment frames 21.1 1 21/ 2 2 11/ 4 NL NL NL NL NL

80 Structuran Steel Systems Not SpecificaUy AISC-335
Detailed for Seismic Resistance AISC-LRFD

3 3 3 NL NL NP NP NP
AISI

AISC-HSS
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For SI: 1 foot =304.8 mm, 1 pound per square foot =0.0479 KN/m2.

a. Response modification coefficient, R, for use throughout.
b. Deflection amplification factor, Cd'
c. NL =Not limited and NP =Not permitted.
d. See Section 1617.6.2.4.1 for a description of building systems limited to buildings with a height of 240 feet or less.
e. See Section 1617.6.2.4.1 for building systems limited to buildings with a height of 160 feet or less.
f. Ordinary moment frame is permitted to be used in lieu of intermediate moment frame in Seismic Design Categories B and C.
g. The tabulated value of the overstrength factor, Qo' is permitted to be reduced by subtracting 1/2 for structures with flexible diaphragms but shall not be taken as less than 2.0 for any structure.
h. Steel ordinary moment frames and intermediate moment frames are permitted in single-story buildings up to a height of60 feet, when the moment joints offield connections are constructed ofbolted end plates and

the dead load of the roof does not exceed 15 pounds per square foot. The dead weight of the portion of walls more than 35 feet above the base shall not exceed 15 pounds per square foot.
i. Steel ordinary moment frames are permitted in buildings up to a height of 35 feet, where the dead load of the walls, floors and roof does not exceed 15 pounds per square foot.
j. AISC 341 Part I or Part III section number.
k. AISC 341 Part II section number.
l. ACI 318, Section number.
m. Steel intermediate moment resisting frames as part of a dual system are not permitted in Seismic Design Categories D, E, and F. I
n. Steel ordinary concentrically braced frames are permitted in penthouse structures and in single-story buildings up to a height of60 feet when the dead load ofthe roof does not exceed 15 pounds per square foot. ...
o. ACI 5301ASCE 5ITMS 402 section number.
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STRUCTURAL DESIGN

1617.6.2.4.1 Limited building height. For buildings
that have steel-braced frames or concrete
cast-in-place shear walls, the height limits in Table
1617.6.2 for Seismic Design Category D or E are in
creased to 240 feet (73 152 mm) and for Seismic De
sign Category Fto 160 feet (48 768 mm) provided that
the buildings are configured such that the braced
frames or shear walls arranged in anyone plane con
form to the following:

1. The braced frames or shear walls in anyone
plane shall resist no more than 50 percent of the
total seismic forces in each direction, neglect
ing torsional effects.

2. The seismic force in the braced frames or shear
walls in anyone plane resulting from torsional
effects shall not exceed 20 percent of the total
seismic force in the braced frames or shear
walls.

1617.6.2.4.2 Interaction effects. Moment-resisting
frames that are enclosed or adjoined by stiffer ele
ments not considered to be part of the seis
mic-foree-resisting system shall be designed so that
the action or failure of those elements will not impair
the vertical load and seismic-foree-resisting capabil
ity of the frame. The design shall consider and provide
for the effect of these rigid elements on the structural
system at deformations corresponding to the design
story drift, Ll, as determined in Section 1617.5.4. In
addition, the effects of these elements shall be consid
ered when determining whether a structure has one or
more of the irregularities defined in Section 1616.5.1.

1617.6.2.4.3 Deformational compatibility. Every
structural component not included in the seis
mic-foree-resisting system in the direction under con
sideration shall be designed to be adequate for vertical
load-carrying capacity and the induced moments and
shears resulting from the design story drift, ~, as de
termined in accordance with Section 1617.5.4. Where
allowable stress design is used, .1 shall be computed
without dividing the earthquake force by 1.4. The mo
ments and shears induced in components that are not
included in the seismic-foree-resisting system in the
direction under consideration shall be calculated in
cluding the stiffening effects of adjoining rigid struc
tural and nonstructural elements.

Exception: Reinforced concrete frame members
not designed as part of the seismic-foree-resisting
system and slabs shall comply with Section 21.11
of ACI 318.

1617.6.2.4.4 Special moment frames. A special mo
ment frame that is used but not required by Table
1617.6.2 is permitted to be discontinued and sup
ported by a stiffer system with a lower response modi
fication coefficient, R, provided the requirements of
Sections 1620.2.3 and 1620.4.1 are met. Where a spe
cial moment frame is required by Table 1617.6.2, the
frame shall be continuous to the foundation.
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SECTION 1618
DYNAM~C ANALYSIS PROCEDURE FOR THE

SEISMIC DESIGN OF BUILD~NGS

1618.1 Dynamic analysis procedures. The following
dynamic analysis procedures are permitted to be used in lieu of I
the equivalent lateral force procedure of Section 1617.4:

1. Modal Response Spectral Analysis.

2. Linear Time-history Analysis.

3. Nonlinear Time-history Analysis.

The dynamic analysis procedures listed above shall be per- I
formed in accordance with the requirements of Sections 9.5.6,
9.5.7 and 9.5.8, respectively, of ASCE 7.

•
SECTION 1619

!EARTHQUAKE LOADS
SOIL-STRUCTllJRE INTERACTION EFFECTS

1619.1 Analysis procedure. If soil-structure interaction is
considered in the determination of seismic design forces and
corresponding displacements in the structure, the procedure I
given in Section 9.5.9 of ASCE 7 shall be used.

SECTION 1620
EARTHQUAKE LOADS-DESIGN, DETAILING

REQUIREMENTS AND STRUCTURAL COMPONENT _
LOAD EFFECTS •

1620.1 Structural component design and detailing. The
design and detailing of the components of the seis
mic-foree-resisting system shall comply with the requirements
of Section 9.5.2.6 of ASCE 7 in addition to the nonseismic
requirements of this code except as modified in Sections
1620.1.1,1620.1.2 and 1620.1.3.

Exception: For structures designed using the simplified
analysis procedure in Section 1617.5, the provisions of Sec
tions 1620.2 through 1620.5 shall be used.

1620.1.1 ASCE 7, Section 9.5.2.6.2.5. Section 9.5.2.6.2.5
of ASCE 7 shall not apply.

1620.1.2 ASCIE 7, Section 9.5.2.6.2.11. Modify ASCE 7,
Section 9.5.2.6.2.11, to read as follows:

9.5.2.6.2.11 Elements supporting discontinuous walls or
frames. Columns, beams, trusses or slabs supporting dis
continuous walls or frames of structures and the connections
of the discontinuous element to the supporting member hav
ing plan irregularity Type 4 of Table 9.5.2.3.2 or vertical ir
regularity Type 4 of Table 9.5.2.3.3 shall have the design
strength to resist the maximum axial force that can develop
in accordance with the special seismic loads of Section
9.5.2.7.1.

Exceptions:

1. The quantity E in Section 9.5.2.7.1 need not ex
ceed the maximum force that can be transmitted to
the element by the lateral-foree-resisting system at
yield.

2. Concrete slabs supporting light-framed walls.
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or

tions shall be designed to resist the seismic force, Fp, in
duced by the parts being connected. Any smaller portion of
the structure shall be tied to the remainder of the structure
for the greater of:

Exception: In structures or portions thereof braced en
tirely by light-framed shear walls, collector elements,
splices and connections to resisting elements need only

wp = The weight of the smaller portion.

A positive connection for resisting a horizontal force act
ing parallel to the member shall be provided for each beam,
girder or truss to its support for a force not less than 5 per
cent of the dead plus live load reaction.

1620.2.5 Diaphragms. Permissible deflection shall be that
deflection up to which the diaphragm and any attached dis
tributing or resisting element will maintain its structural in
tegrity under design load conditions, such that the resisting
element will continue to support design loads without dan
ger to occupants of the structure.

floor and roof diaphragms shall be designed to resist Fp

as follows:

Fp =0.05wp

where:

8DS = The design, 5-percent damped, spectral response ac
celeration at short periods as defined in Section
1615.

Fp =0.2Ie5Ds wp + Vpx

where:

Fp = The seismic force induced by the parts.

IE = Occupancy importance factor (Table 1604.5).

80s = The short-period site design spectral response accel
eration coefficient (Section 1615).

wp = The weight of the diaphragm and other elements of
the structure attached to the diaphragm.

Vpx = The portion of the seismic shear force at the level of
the diaphragm, required to be transferred to the
components of the vertical seismic-force-resisting
system because of the offsets or changes in stiffness
of the vertical components above or below the dia
phragm.

Diaphragms shall provide for both shear and bending
stresses resulting from these forces. Diaphragms shall have
ties or struts to distribute the wall anchorage forces into the
diaphragm. Diaphragm connections shall be positive, me
chanical or welded-type connections.

1620.2.((ji ColiectoIr elements. Collector elements shall be
provided that are capable of transferring the seismic forces
originating in other portions of the structure to the element
providing the resistance to those forces. Collector elements,
splices and their connections to resisting elements shall
have the design strength to resist the special load combina
tions of Section 1605.4.

1620.1.3 ASCE /9 SectioIl1l9.5.2.6.3. Modify ASCE 7, Sec
tion 9.5.2.6.3, to read as follows:

9.5.2.6.3 Seismic Design Category C. Structures as
signed to Category C shall conform to the requirements
of Section 9.5.2.6.2 for Category B and to the require
ments of this section. Structures that have plan structural
irregularity Type 1a or 1b of Table 9.5.2.3.2 along both
principal plan axes, or plan structural irregularity Type 5
of Table 9.5.2.3.2, shall be analyzed for seismic forces in
compliance with Section 9.5.2.5.2.2. When the square
root of the sum of the squares method of combining di
rectional effects is used, each term computed shall be as
signed the sign that will yield the most conservative
result.

The orthogonal combination procedure of Section
9.5.2.5.2.2, Item a, shall be required for any column or
wall that forms part of two or more intersecting seis
mic-force-resisting systems and is subjected to axial load
due to seismic forces acting along either principal plan
axis equaling or exceeding 20 percent of the axial load
design strength of the column or wall.

1620.2 Structural component design and! detamng (for use
Hn. the simplified anallysis procedure ofSediol!! 11617.5). The
design and detailing of the components of the seis
mic-force-resisting system for structures designed using the
simplified analysis procedure in Section 1617.5 shall comply

e with the requirements of Sections 1620.2 through 1620.5 in
addition to the nonseismic requirements of this code. Buildings
shall not exceed the limitations of Section 1616.6.1.

ExceptHon: Structures assigned to Seismic Design Cate-
gory A.

Structures assigned to Seismic Design Category B (see Sec
n tion 1616) shall conform to Sections 1620.2.1 through
o 1620.2.10.

1620.2.1 Secoll'lHdlQorder load effects. Where eexceeds 0.10
as determined in Section 9.5.5.7.2 in ASCE 7, second-order
load effects shall be included in the evaluation ofcomponent
and connection strengths.

1620.2.2 Openhllgs. Where openings occur in shear walls,
diaphragms or other plate-t~pe elements, reinforcement at
the edges of the openings shall be designed to transfer the
stresses into the structure. The edge reinforcement shall ex
tend into the body of the wall or diaphragm a distance suffi
cient to develop the force in the reinforcement.

1620.2.3 J1)iscontiiIrnlUlities llH1l verticaH system. Structures
with a discontinuity in lateral capacity, vertical irregularity
Type 5, as defined in Table 1616.5.1.2, shall not be over two
stories or 30 feet (9144 mm) in height where the "weak"
story has a calculated strength of less than 65 percent of the
story above.

Exception.: Where the "weak" story is capable of resist
ing a total seismic force equal to the overstrength factor,
no, as given in Table 1617.6.2, multiplied by the design
force prescribed in Section 1617.5, the height limitation
does not apply.

Jl620.2.4 Connedrroll'is. All parts of the structure, except at
separation joints, shall be interconnected and the connec-
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(Equation 16-62) IFp =0.8SDsIEww

where:

Fp = The design force in the individual anchors.

IE = Occupancy importance factor in accordance with
Section 1616.2.

SDS = The design earthquake spectral response accelera
tion at short period in accordance with Section
1615.1.3.

W w = The weight of the wall tributary to the anchor.

Diaphragms shall be provided with continuous ties or
struts between diaphragm chords to distribute these anchor
age forces into the diaphragms. Where added chords are
used to form subdiaphragms, such chords shall transmit the
anchorage forces to the main cross ties. The maximum
length-to-width ratio of the structural subdiaphragm shall
be 21/ 2 to 1. Connections and anchorages capable ofresisting
the prescribed forces shall be provided between the dia
phragm and the attached components. Connections shall ex
tend into the diaphragms a sufficient distance to develop the
force transferred into the diaphragm.

The strength design forces for steel elements of the wall I
anchorage system shall be 1.4 times the force otherwise re
quired by this section.

In wood diaphragms, the continuous ties shall be in addi
tion to the diaphragm sheathing. Anchorage shall not be ac
complished by use oftoenails or nails subject to withdrawal,
nor shall wood ledgers or framing be used in cross-grain
bending or cross-grain tension. The diaphragm sheathing
shall not be considered effective as providing the ties or
struts required by this section.

In metal deck diaphragms, the metal deck shall not be
used as the continuous ties required by this section in the di
rection perpendicular to the deck span.

Diaphragm-to-wall anchorage using embedded straps shall
be attached to or hooked around the reinforcing steel or oth
erwise terminated so as to directly transfer force to the rein
forcing steel.

1620.3.2 Dnrediol1l oft'seismic load. For structures that have
plan structural irregularity Type 1a or 1b ofTable 1616.5.1.1
along both principal plan axes, or plan structural irregularity
Type 5 in Table 1616.5.1.1, the critical direction require
ment of Section 1620.2.10 shall be deemed satisfied if com
ponents and their foundations are designed for the following
orthogonal combination of prescribed loads.

One hundred percent of the forces for one direction plus
30 percent of the forces for the perpendicular direction. The

1620.3.1 Anchorage of concrete or masonry walls. Con
crete or masonry walls shall be anchored to floors and roofs
and members that provide out-of-plane lateral support for
the wall or that are supported by the wall. The anchorage
shall provide a positive direct connection between the wall
and floor or roof capable of resisting the horizontal forces
specified in Equation 16-62 for structures with flexible dia
phragms or in Section 9.6.1.3 of ASCE 7 (using ap of 1.0 and I
Rp of 2.5) for structures with diaphragms that are not flexi
ble.

(Equation 16-61)

have the strength to resist the load combinations of Sec
tion 1605.2 or 1605.3.

1620.2.7 Bearing walls and shear walls. Bearing walls and
shear walls and their anchorage shall be designed for an
out-of-plane force, Fp , that is the greater of 10 percent ofthe
weight of the wall, or the quantity given by Equation 16-61:

Fp = 0.40IESDsww

where:

IE = Occupancy importance factor (Table 1604.5).

SDS = The short-period site design spectral response accel
eration coefficient (Section 1615.1.3 or 1615.2.5).

W w = The weight of the wall.

In addition, concrete and masonry walls shall be an
chored to the roof and floors and members that provide lat
eral support for the wall or that are supported by the wall.
The anchorage shall provide a direct connection between
the wall and the supporting construction capable ofresisting
the greater of the force, Fp , as given by Equation 16-61 or
(400SDs I E)pounds per linear foot of wall. For SI: 5838 SDs1E
N/m. Walls shall be designed to resist bending between an
chors where the anchor spacing exceeds 4 feet (1219 mm).
Parapets shall conform to the requirements of Section
9.6.2.2 of ASCE 7.

I

I
1620.2.8 Inverted pendulum-type structures. Supporting
columns or piers of inverted pendulum-type structures shall
be designed for the bending moment calculated at the base
determined using the procedures given in Section 1617.4
and varying uniformly to a moment at the top equal to
one-half the calculated bending moment at the base.

1620.2.9 Elemel1lts supporting discontinuous walls or
frames. Columns or other elements subject to vertical reac-
tions from discontinuous walls or frames of structures hav
ing plan irregularity Type 4 of Table 1616.5.1.1 or vertical
irregularity Type 4 of Table 1616.5.1.2 shall have the design
strength to resist special seismic load combinations of Sec
tion 1605.4. The connections from the discontinuous walls
or frames to the supporting elements need not have the de
sign strength to resist the special seismic load combinations
of Section 1605.4.

Exceptions:

I 1. The quantity, Em> in Section 1617.1.1.2 need not
exceed the maximum force that can be transmitted
to the element by the lateral-force-resisting system
at yield.

2. Concrete slabs supporting light-framed walls.

1620.2.10 Direction of seismic load. The direction of ap
plication of seismic forces used in design shall be that which
will produce the most critical load effect in each component.
The requirement will be deemed satisfied if the design seis
mic forces are applied separately and independently in each
of the two orthogonal directions.

1620.3 Seismic Desngn Category C. Structures assigned to
Seismic Design Category C (see Section 1616) shall conform

I to the requirements ofSection 1620.2 for Seismic Design Cate
gory B and to Sections 1620.3.1 through 1620.3.2.
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(Equation 16-64l)

tive lateral stiffness in the vertical elements, these forces
shall be added to those determined from Equation 16-63 and
to the upper and lower limits on that equation.

16200404 CoUedor elemelilaso Collector elements shall be
provided that are capable of transferring the seismic forces
originating in other portions of the structure to the element
providing resistance to those forces.

Collector elements, splices and their connections to re
sisting elements shall resist the forces determined in accor
dance with Equation 16-63. In addition, collector elements,
splices and their connections to resisting elements shall
have the design strength to resist the earthquake loads as de
fined in the special load combinations of Section 1605.4.

JEx(Cejpltiml1: In structures, or portions thereof, braced en
tirely by light-framed shear walls, collector elements,
splices and their connections to resisting elements need
only be designed to resist forces in accordance with
Equation 16-63.

16200405 BuiHding separatitlmso All structures shall be sep- •
arated from adjoining structures. Separations shall allow for
the displacement OM' Adjacent buildings on the same prop
erty shall be separated by at least 0MT where

and 0MI and 0M2 are the displacements of the adjacent build
ings.

When a structure adjoins a property line not common to a
public way, that structure shall also be set back from the
property line by at least the displacement, OM' of that struc
ture.

ExceptioJrn: Smaller separations or property line set
backs shall be permitted when justified by rational analy
ses based on maximum expected ground motions.

Ji620At6 Allllchorage of(COllll(clf'ete ([j)1!" masmllIrY wanDs to flex c ~

ibBe diaplluagmso In addition to the requirements ofSection ;"
1620.3.1, concrete and masonry walls shall be anchored to ~

flexible diaphragms based on the following:

1. When elements of the wall anchorage system are not f
loaded concentrically or are not perpendicular to the ~

wall, the system shall be designed to resist all compo- i
nents of the forces induced by the eccentricity. ,~

~.2. When pilasters are present in the wall, the anchorage li

force at the pilasters shall be calculated considering ~
the additional load transferred from the wall panels to ,!
the pilasters. The minimum anchorage at a floor or
roof shall not be less than that specified in Item 1.

1620.5 Seismic Desigll1l Category IE 11J)]f' Fo Structures assigned
to Seismic Design Category E or F (Section 1616) shall con-

~:;~~~r~~~i~~~:~~:o~~~~g~~1~620.4 for Seismic Design 1...1:.,••.•.,.'
1620.501 PlaJrn ([j)]f' verticaH irreguH31JI"itneso Structures having •.
plan irregularity Type 1b of Table 1616.5.1.1 or vertical ir- .'
regularities Type Ib or 5 of Table 1616.5.1.2 shall not be ~:

permitted.

The force determined from Equation 16-63 need not ex
ceed O.4SosIEwpx but shall not be less than O.2SosIEwpx where
Sos is the design spectral response acceleration at short pe
riod determined in Section 1615.1.3 and lEis the occupancy
importance factor determined in Section 1616.2. When the
diaphragm is required to transfer design seismic force from
the vertical-resisting elements above the diaphragm to other
vertical-resisting elements below the diaphragm due to off
sets in the placement of the elements or to changes in rela-

where:

F i = The design force applied to Level i.
Fpx = The diaphragm design force.

Wi = The weight tributary to Level i.

wpx = The weight tributary to the diaphragm at Level x.

combination requiring the maximum component strength
shall be used. Alternatively, the effects of the two orthogo
nal directions are permitted to be combined on a square root
of the sum of the squares (SRSS) basis. When the SRSS
method of combining directional effects is used, each term
computed shall be assigned the sign that will result in the
most conservative result.

16200402 VerticaH seismic fOIr(Ceso In addition to the applica
ble load combinations of Section 1605, horizontal cantile
ver and horizontal prestressed components shall be
designed to resist a minimum net upward force of 0.2 times
the dead load.

1620At3 DnapluJr31gmso Floor and roof diaphragms shall be
designed to resist design seismic forces determined in ac
cordance with Equation 16-63 as follows:

The orthogonal combination procedure above shall be re
quired for any column or wall that forms part of two or more
intersecting seismic-force-resisting systems and is sub
jected to axial load due to seismic forces acting along either
principal plan axis equaling or exceeding 20 percent of the
axial load design strength of the column or wall.

1620.4 Seismic Desugl11l Caaegory Do Structures assigned to
Seismic Design Category D shall conform to the requirements

~ ~f Sec
l
t
6
io
2
n
O

416120hr.3 for Seismic Design Category C and to Sec-
D hons . . tough 1620.4.6.

16200401 Plan or vertJicall urIregllllBarHtieso For buildings hav
ing a plan structural irregularity of Type 1a, 1b, 2, 3 or 4 in
Table 1616.5.1.1 or a vertical structural irregularity of Type
4 in Table 1616.5.1.2, the design forces determined from
Section 1617.5 shall be increased 25 percent for connec
tions of diaphragms to vertical elements and to collectors,
and for connections of collectors to the vertical elements.

}ExceptnOlll1l: When connection design forces are deter
mined using the special seismic load combinations of
Section 1605.4

•
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SECTION 1621
ARCHITECTURAL, MECHANICAL AND

ELECTRICAL COMPONENT SEISMIC DESIGN
REQUIREMENTS

1621.1 Component design. Architectural, mechanical, elec
trical and nonstructural systems, components and elements
permanently attached to structures, including supporting struc
tures and attachments (hereinafter referred to as "compo
nents"), and nonbuilding structures that are supported by other
structures, shall meet the requirements of Section 9.6 of ASCE
7 except as modified in Sections 1621.1.1, 1621.1.2 and
1621.1.3, excluding Section 9.6.3.11.2, of ASCE 7, as
amended in this section.

1621.1.1 ASCE 7, Section 9.6.3.11.2: Section 9.6.3.11.2 of
ASCE 7 shall not apply.

1621.1.2 ASCE 7, Section 9.6.2.8.1. Modify ASCE 7, Sec
tion 9.6.2.8.1, to read as follows:

9.6.2.8.1 General. Partitions that are tied to the ceiling
and all partitions greater than 6 feet (1829 mm) in height
shall be laterally braced to the building structure. Such
bracing shall be independent of any ceiling splay brac
ing. Bracing shall be spaced to limit horizontal deflection
at the partition head to be compatible with ceiling deflec
tion requirements as determined in Section 9.6.2.6 for
suspended ceilings and Section 9.6.2.6 for other systems.

Exception: Partitions not taller than 9 feet (2743 mm)
when the horizontal seismic load does not exceed 5
psf (0.240 KN/m2) required in Section 1607.13.

1621.1.3 ASCE 7, Section 9.6.3.13. Modify ASCE 7, Sec
tion 9.6.3.13, to read as follows:

9.6.3.13 Mechanical equipment, attachments and sup
ports. Attachments and supports for mechanical equip
ment not covered in Sections 9.6.3.8 through 9.6.3.12 or
Section 9.6.3.16 shall be designed to meet the force and
displacement provisions of Section 9.6.1.3 and 9.6.1.4
and the additional provisions of this section. In addition
to their attachments and supports, such mechanical
equipment designated as having an I p =1.5, which con
tains hazardous or flammable materials in quantities that
exceed the maximum allowable quantities for an open
system listed in Section 307, shall, itself, be designed to
meet the force and displacement provisions of Sections
9.6.1.3 and 9.6.1.4 and the additional provisions of this
section. The seismic design of mechanical equipment,
attachments and their supports shall include analysis of
the following: the dynamic effects of the equipment, its
contents and, when appropriate, its supports. The inter
action between the equipment and the supporting struc
tures, including other mechanical and electrical
equipment, shall also be considered.
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SECTION 1622
NONBUILDING STRUCTURES SEISMIC

DESIGN REQUIREMENTS

1622.1 Nonbuilding structures. The requirements of Section
9.14 of ASCE 7 shall apply to nonbuilding structures except as
modified by Sections 1622.1.1, 1622.1.2 and 1622.1.3.

1622.1.1 ASCE 7, Section 9.14.5.1. Modify Section
9.14.5.1, Item 9, to read as follows:

9.Where an approved national standard provides a basis for
the earthquake-resistant design of a particular type of
nonbuilding structure covered by Section 9.14, such a stan
dard shall not be used unless the following limitations are
met:

1. The seismic force shall not be taken as less than 80
percent of that given by the remainder of Section
9.14.5.1.

2. The seismic ground acceleration, and seismic coeffi
cient, shall be in conformance with the requirements
of Sections 9.4.1 and 9.4.1.2.5, respectively.

3. The values for total lateral force and total base over
turning moment used in design shall not be less than
80 percent of the base shear value and overturning
moment, each adjusted for the effects of soil structure
interaction that is obtained by using this standard.

1622.1.2 ASCE 7, Section 9.14.7.2.1. Modify Section
9.14.7.2.1 to read as follows:

9.14.7.2.1 General. This section applies to all earth-re
taining walls. The applied seismic forces shall be deter
mined in accordance with Section 9.7.5.1 with a
geotechnical analysis prepared by a registered design
professional.

The seismic use group shall be determined by the proxim
ity of the retaining wall to other nonbuilding structures or
buildings. If failure of the retaining wall would affect an ad
jacent structure, the seismic use group shall not be less than
that of the adjacent structure, as determined in Section 9.1.3.
Earth-retaining walls are permitted to be designed for seis
mic loads as either yielding or nonyielding walls. Cantile
vered reinforced concrete retaining walls shall be assumed
to be yielding walls and shall be designed as simple flexural
wall elements.

1622.1.3 ASCE 7, Section 9.14.7.9. Add a new Section
9.14.7.9 to read as follows:

9.14.7.9 Buried structures. As used in this section, the
term "buried structures" means subgrade structures such
as tanks, tunnels and pipes. Buried structures that are
designated as Seismic Use Group II or III, as determined
in Section 9.1.3, or are of such a size or length as to war
rant special seismic design as determined by the regis
tered design professional, shall be identified in the
geotechnical report. Buried structures shall be designed
to resist seismic lateral forces determined from a sub
stantiated analysis using standards approved by the
building official. Flexible couplings shall be provided for
buried structures where changes in the support system,
configurations or soil condition occur.

2003 INTERNATIONAL BUILDING CODE®
•



SECTION 1623
SEISMICAllV ~SOlATEDSTRUCTtLIJ~ES

]1623.1 Design JreqIDIJiJremelillts. Every seismically isolated
structure and every portion thereof shall be designed and con
structed in accordance with the requirements of Section 9.13 of
ASCE 7, except as modified in Section 1623.1.1.

1623.1.1 ASCE i 9 §edioIDl 9.13.6.2.3. Modify ASCE 7,
Section 9.13.6.2.3, to read as follows:

9.13.6.2.3 Fire resistance. Fire-resistance ratings for the iso
lation system shall comply with Section 714.7 of the Inter
national Building Code.
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• CHAPTER 171

STRUCTURAL TESTS AND SPECIAlINSPECT~ONS

•

•

SIECt~ON 110~

GENERAL

1701.1 Scope. The provisions of this chapter shall govern the
quality, workmanship and requirements for materials covered.
Materials of construction and tests shall conform to the appli
cable standards listed in this code.

R701.2 New matellR2Hs. New building materials, equipment,
appliances, systems or methods of construction not provided
for in this code, and any material of questioned suitability pro
posed for use in the construction ofa building or structure, shall
be subjected to the tests prescribed in this chapter and in the ap
proved rules to determine character, quality and limitations of
use.

n701.3 Used mateJiR2lls. The use of second-hand materials that
meet the minimum requirements of this code for new materials
shall be permitted.

SECT~ON 1102
[)EF~N~T~ONS

1702.]. Genell"at The following words and terms shall, for the
purposes of this chapter and as used elsewhere in this code,
have the meanings shown herein.

APPROVED AGENCY. An established and recognized
agency regularly engaged in conducting tests or furnishing in
spection services, when such agency has been approved.

APPROVED FABRIICATOR. An established and qualified
person, firm or corporation approved by the building official
pursuant to Chapter 17 of this code.

CERTHFllCA1fE OF COMJPLIIANCE. A certificate stating
that materials and products meet specified standards or that
work was done in compliance with approved construction doc
uments.

lFABRICATED ITEM. Structural, load-bearing or lateral
load-resisting assemblies consisting of materials assembled
prior to installation in a building or structure, or subjected to
operations such as heat treatment, thermal cutting, cold work
ing or reforming after manufacture and prior to installation in a
building or structure. Materials produced in accordance with
standard specifications referenced by this code, such as rolled
structural steel shapes, steel-reinforcing bars, masonry units
and plywood sheets, shall not be considered "fabricated items."

INSPECTiON CERTIFICATE. An identification applied on
a product by an approved agency containing the name of the
manufacturer, the function and performance characteristics,
and the name and identification of an approved agency that in
dicates that the product or material has been inspected and eval
uated by an approved agency (see Section 1703.5 and "Label,"
"Manufacturer's designation" and "Mark").

LABEL. An identification applied on a product by the manu
facturer that contains the name of the manufacturer, the func-
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tion and performance characteristics of the product or material,
and the name and identification of an approved agency and that
indicates that the representative sample of the product or mate
rial has been tested and evaluated by an approved agency (see
Section 1703.5 and "Inspection certificate," "Manufacturer's
designation" and "Mark").

MANUFACTURER'S DESIGNATIION. An identification
applied on a product by the manufacturer indicating that a
product or material complies with a specified standard or set of
rules (see also "Inspection certificate," "Label" and "Mark").

MARK. An identification applied on a product by the manu
facturer indicating the name of the manufacturer and the func
tion of a product or material (see also "Inspection certificate,"
"Label" and "Manufacturer's designation").

SPECIAL ]iNSPECTION. Inspection as herein required of
the materials, installation, fabrication, erection or placement of
components and connections requiring special expertise to en
sure compliance with approved construction documents and
referenced standards (see Section 1704).

SPIECIAL INSPECTION9 CONTIINUOUS. The full-time
observation of work requiring special inspection by an ap
proved special inspector who is present in the area where the
work is being performed.

SPIECIAIL INSPECTION9 PER1J:OIIJE:C. The part-time or in
termittent observation of work requiring special inspection by
an approved special inspector who is present in the area where
the work has been or is being performed and at the completion
of the work.

SPRAYED JFIRJE-RESlISTANT MATERIALS.
Cementitious or fibrous materials that are spray applied to pro
vide fire-resistant protection of the substrates.

§']fRUCTURAJL OBSERVATION. The visual observation of
the structural system by a registered design professional for
general conformance to the approved construction documents
at significant construction stages and at completion of the
structural system. Structural observation does not include or
waive the responsibility for the inspection required by Section
109, 1704 or other sections of this code.

SECT~ON ~ 1(0)3
APPROVAl5l

1i703.J!. Applf'oved. agency. An approved agency shall provide
all information as necessary for the building official to deter
mine that the agency meets the applicable requirements.

11703.1.JJ. IndepeHlldlent. An approved agency shall be objec
tive and competent. The agency shall also disclose possible
conflicts of interest so that objectivity can be confirmed.

1703.11..2 EquipmeJrnt. An approved agency shall have ade
quate equipment to perform required tests. The equipment
shall be periodically calibrated.
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1703.1.3 Personnel. An approved agency shall employ ex
perienced personnel educated in conducting, supervising
and evaluating tests and/or inspections.

1703.2 Written approval. Any material, appliance, equip
ment, system or method of construction meeting the require
ments of this code shall be approved in writing after
satisfactory completion of the required tests and submission of
required test reports.

1703.3 Approved record. For any material, appliance, equip
ment, system or method of construction that has been ap
proved, a record of such approval, including the conditions and
limitations of the approval, shall be kept on file in the building
official's office and shall be open to public inspection at appro
priate times.

1703.4 Per1formancte. Specific information consisting of test
reports conducted by an approved testing agency in accordance
with standards referenced in Chapter 35, or other such informa
tion as necessary, shall be provided for the building official to
determine that the material meets the applicable code require
ments.

1703.4.1 Research and investigatnon. Sufficient technical
data shall be submitted to the building official to substanti
ate the proposed use of any material or assembly. If it is de
termined that the evidence submitted is satisfactory proofof
performance for the use intended, the building official shall
approve the use ofthe material or assembly subject to the re
quirements of this code. The cost offsets, reports and inves
tigations required under these provisions shall be paid by the
permit applicant.

1703.4.2 Research reports. Supporting data, where neces
sary to assist in the approval of materials or assemblies not
specifically provided for in this code, shall consist of valid
research reports from approved sources.

1703.5 Labeling. Where materials or assemblies are required
by this code to be labeled, such materials and assemblies shall
be labeled by an approved agency in accordance with Section
1703. Products and materials required to be labeled shall be la
beled in accordance with the procedures set forth in Sections
1703.5.1 through 1703.5.3.

1703.5.1 Testing. An approved agency shall test a represen
tative sample of the product or material being labeled to the
relevant standard or standards. The approved agency shall
maintain a record of the tests performed. The record shall
provide sufficient detail to verify compliance with the test
standard.

1703.5.2 Inspection and identification. The approved
agency shall periodically perform an inspection, which
shall be in-plant if necessary, of the product or material that
is to be labeled. The inspection shall verify that the labeled
product or material is representative of the product or mate
rial tested.

1703.5.3 Label information. The label shall contain the
manufacturer's or distributor's identification, model num
ber, serial number or definitive information describing the
product or material's performance characteristics and ap
proved agency's identification.
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1703.6 Heretofore approved materials. The use of any mate
rial already fabricated or of any construction already erected,
which conformed to requirements or approvals heretofore in
effect, shall be permitted to continue, if not detrimental to life,
health or safety to the public.

1703.7 Evaluation and follow&up inspection services. Where
structural components or other items regulated by this code are
not visible for inspection after completion of a prefabricated as
sembly, the permit applicant shall submit a report of each pre
fabricated assembly. The report shall indicate the complete
details ofthe assembly, including a description ofthe assembly
and its components, the basis upon which the assembly is being
evaluated, test results and similar information and other data as
necessary for the building official to determine conformance to
this code. Such a report shall be approved by the building offi
cial.

1703.7.1 Follow-up inspection. The permit applicant shall
provide for special inspections of fabricated items in accor
dance with Section 1704.2.

1703.7.2 Ttest and inspection records. Copies of necessary
test and inspection records shall be filed with the building
official.

SECTION ~ 704
SPECIAL INSPIECTIONS

1704.1 General. Where application is made for construction as
described in this section, the owner or the registered design pro
fessional in responsible charge acting as the owner's agent shall
employ one or more special inspectors to provide inspections
during construction on the types of work listed under Section
1704. The special inspector shall be a qualified person who
shall demonstrate competence, to the satisfaction of the build
ing official, for inspection of the particular type of construction
or operation requiring special inspection. These inspections are
in addition to the inspections specified in Section 109.

JExiCeption§:

1. Special inspections are not required for work of a mi
nor nature or as warranted by conditions in the juris
diction as approved by the building official.

2. Special inspections are not required for building com
ponents unless the design involves the practice of pro
fessional engineering or architecture as defined by
applicable state statutes and regulations governing the
professional registration and certification of engi
neers or architects.

3. Unless otherwise required by the building official,
special inspections are not required for occupancies in
Group R-3 as applicable in Section 101.2 and occu
pancies in Group U that are accessory to a residential
occupancy including, but not limited to, those listed in
Section 312.1.

:ll.704.1.1 Building permit requirement. The permit appli
cant shall submit a statement of special inspections prepared
by the registered design professional in responsible charge
in accordance with Section 106.1 as a condition for permit
issuance. This statement shall include a complete list ofma-
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terials and work requiring special inspections by this sec
tion, the inspections to be performed and a list of the
individuals, approved agencies or firms intended to be re
tained for conducting such inspections.

1704.1.2 Report re«]llUlnremennt Special inspectors shall
keep records of inspections. The special inspector shall fur
nish inspection reports to the building official, and to the
registered design professional in responsible charge. Re
ports shall indicate that work inspected was done in confor
mance to approved construction documents. Discrepancies
shall be brought to the immediate attention of the contractor
for correction. If the discrepancies are not corrected, the dis
crepancies shall be brought to the attention of the building
official and to the registered design professional in responsi
ble charge prior to the completion of that phase of the work.
A final report documenting required special inspections and
correction of any discrepancies noted in the inspections
shall be submitted at a point in time agreed upon by the per
mit applicant and the building official prior to the start of
work.

1704.2 lInsjplectimll ([)lit'it'31bJl"Dcatmos. Where fabrication of struc
turalload-bearing members and assemblies is being performed
on the premises of a fabricator's shop, special inspection of the
fabricated items shall be required by this section and as re
quired elsewhere in this code.

1704.2,]. JFabll"Dcatnmll an«ll nmmpRemenn1atnonn ]l)JriOcedUllJres.
The special inspector shall verify that the fabricator main
tains detailed fabrication and quality control procedures that
provide a basis for inspection control of the workmanship
and the fabricator's ability to conform to approved construc
tion documents and referenced standards. The special in
spector shall review the procedures for completeness and
adequacy relative to the code requirements for the fabrica
tor's scope of work.

JE~ce]l)tHmll: Special inspections as required by Section
1704.2 shall not be required where the fabricator is ap
proved in accordance with Section 1704.2.2.

:n.704.2.2 JFalbllrRe31t([)l1l" appll"([)lVan. Special inspections re
quired by this code are not required where the work is done
on the premises of a fabricator registered and approved to
perform such work without special inspection. Approval
shall be based upon review of the fabricator's written proce
dural and quality control manuals and periodic auditing of
fabrication practices by an approved special inspection
agency. At completion of fabrication, the approved fabrica
tor shall submit a certificate of compliance to the building
official stating that the work was performed in accordance
with the approved construction documents.

:n.704.3 Steen COll1lstJl"Ulctftmll. The special inspections for steel el
ements of buildings and structures shall be as required by Sec
tion 1704.3 and Table 1704.3. Where required, special
inspection of steel shall also comply with Section 1715.

Exceptioillls:

1. Special inspection of the steel fabrication process shall
not be required where the fabricator does not perform any
welding, thermal cutting or heating operation ofany kind
as part of the fabrication process. ][n such cases, the fabri-
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cator shall be required to submit a detailed procedure for
material control that demonstrates the fabricator's ability
to maintain suitable records and procedures such that, at
any time during the fabrication process, the material
specification, grade and mill test reports for the main
stress-carrying elements are capable of being deter
mined.

2. The special inspector need not be continuously present
during welding of the following items, provided the ma
terials, welding procedures and qualifications of welders
are verified prior to the start of the work; periodic inspec
tions are made of the work in progress and a visual in
spection of all welds is made prior to completion or prior
to shipment of shop welding.

2.1. Single-pass fillet welds not exceeding 5/16 inch
(7.9 mm) in size.

2.2. Floor and roof deck welding.

2.3. Welded studs when used for structural dia
phragm.

2.4. Welded sheet steel for cold-formed steel framing
members such as studs and joists.

2.5. Welding of stairs and railing systems.

1704l.2U. Wend.ing. Welding inspection shall be in compli
ance with AWS D1.1. The basis for welding inspector quali
fication shall be AWS D1.1.

1704.3.2 Details. The special inspector shall perform an in
spection of the steel frame to verify compliance with the de
tails shown on the approved construction documents, such
as bracing, stiffening, member locations and proper applica
tion of joint details at each connection.

17041.3.3 High~stJl"ength boRts. Installation of high-strength
bolts shall be periodically inspected in accordance with
AISC specifications.

II704l.3.3.11 Gellu~Jl"at While the work is in progress, the
special inspector shall determine that the requirements
for bolts, nuts, washers and paint; bolted parts and instal
lation and tightening in such standards are met. For bolts
requiring pretensioning, the special inspector shall ob
serve the preinstallation testing and calibration proce
dures when such procedures are required by the
installation method or by project plans or specifications;
determine that all plies of connected materials have been
drawn together and properly snugged and monitor the in
stallation ofbolts to verify that the selected procedure for
installation is properly used to tighten bolts. Forjoints re
quired to be tightened only to the snug-tight condition,
the special inspector need only verify that the connected
materials have been drawn together and properly
snugged.

1704t3.3.2 PeJl"Bodic mOlllitiOJrBnng. Monitoring of bolt in
stallation for pretensioning is permitted to be performed
on a periodic basis when using the turn-of-nut method
with matchmarking techniques, the direct tension indica
tor method or the alternate design fastener (twist-off
bolt) method. Joints designated as snug tight need be in
spected only on a periodic basis.
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TABLE 1704.3
REQUIRED VERIFICATION AND INSPECTION OF STEEL CONSTRUCTION

REFERENCED IBC
VERIFICATION AND INSPECTION CONTINUOUS PERIODIC STANDARDs REFERENCE

1. Material verification of high-strength bolts, nuts
and washers:

a. Identification markings to conform to ASTM Applicable ASTM
standards specified in the approved construction - X material specifications; AISC 335, -
documents. Section A3.4; AISC LRFD, Section A3.3

b. Manufacturer's certificate of compliance required. - X - -

2. Inspection of high-strength bolting:

a. Bearing-type connections. - X
AISC LRFD Section M2.5 1704.3.3

b. Slip-critical connections. X X

3. Material verification of structural steel:

a. Identification markings to conform to ASTM
standards specified in the approved construction - - ASTM A 6 orASTM A 568

documents. 1708.4

b. Manufacturers' certified mill test reports. - - ASTM A 6 or ASTM A 568

4. Material verification of weld filler materials:

a. Identification markings to conform to AWS
AISC, ASD, Section A3.6;specification in the approved construction - - -

documents. AISC LRFD, Section A3.5

b. Manufacturer's certificate of compliance required. - - - -

5. Inspection of welding:
a. Structural steel: - -

1) Complete and partial penetration groove welds. X -

2) Multipass fillet welds. X -
AWS D1.1 1704.3.1

3) Single-pass fillet welds> SIlt X -

4) Single-pass fillet welds::;; Silt - X

5) Floor and deck welds. - X AWS D1.3 -

b. Reinforcing steel: - -

1) Verification of weldability of reinforcing steel
Xother than ASTM A 706. -

2) Reinforcing steel-resisting flexural and axial
forces in intermediate and special moment AWS D1.4

1903.5.2frames, and boundary elements of special X - ACI 318: 3.5.2
reinforced concrete shear walls and shear
reinforcement.

3) Shear reinforcement. X -

4) Other reinforcing steel. - X

6. Inspection of steel frame joint details for compliance X
with approved construction documents:

a. Details such as bracing and stiffening. - - - 1704.3.2
b. Member locations. - -
c. Application of joint details at each connection. -

For SI: 1 inch =25.4 mm.
a. Where applicable, see also Section 1707.1, Special inspection for seismic resistance.
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1704.3.3.3 COIl1l~irmllllOu.s mOll1litoring. Monitoring of bolt
installation for pretensioning using the calibrated
wrench method or the turn-of-nut method without
matchmarking shall be performed on a continuous basis.

R704.4 Concrete con§~rlilldimll.The special inspections and
verifications for concrete construction shall be as required by
this section and Table 1704.4.

lExceptiolIll~ Special inspections shall not be required for:

1. Isolated spread concrete footings of buildings three
stories or less in height that are fully supported on
earth or rock.

2. Continuous concrete footings supporting walls of
buildings three stories or less in height that are fully
supported on earth or rock where:

2.1. The footings support walls of light frame con
struction~

2.2. The footings are designed in accordance with
Table 1805.4.2~ or

STRlUJC'fQJJRlAl 1'IES'fS AIi\iIQl SPIEC~Al ~NSIPECTIONS

2.3. The structural design is based on a Ie no
greater than 2,500 pounds per square inch
(psi) (17.2 Mpa).

3. Nonstructural concrete slabs supported directly on
the ground, including prestressed slabs on grade,
where the effective prestress in the concrete is less
than 150 psi (1.03 Mpa).

4. Concrete foundation walls constructed in accordance
with Table 1805.5(1), 1805.5(2), 1805.5(3) or
1805.5(4).

5. Concrete patios, driveways and sidewalks, on grade.

Jl704.4UI. Materiafts. In the absence of sufficient data or doc
umentation providing evidence of conformance to quality
standards for materials in Chapter 3 ofACI 318, the building
official shall require testing of materials in accordance with
the appropriate standards and criteria for the material in
Chapter 3 of ACI 318. Weldability of reinforcement, except
that which conforms to ASTM A 706, shall be determined in
accordance with the requirements of Section 1903.5.2.

'fABLE ~104.4
IFilEQiJ~RlfE!o) VIERif~CAT~ON ANIDl iNSPECTION OF CONCRETE CONSTRUCTION

REfERENCED
VERiFiCATION! AND iNSl?lECliON CONTINUOUS PERiODiC STANDAFma ilBC REFERENCE

1. Inspection of reinforcing steel, including 1903.5, 1907.1,
prestressing tendons, and placement. - X ACI 318: 3.5, 7.1-7.7

1907.7,1914.4

2. Inspection of reinforcing steel welding in AWS D1.4
accordance with Table 1704.3, Item 5B. - -

ACI 318: 3.5.2
1903.5.2

3. Inspect bolts to be installed in concrete prior to
and during placement of concrete where X - - 1912.5
allowable loads have been increased.

4. Verifying use of required design mix. X ACI 318: Ch. 4, 5.2-5.4
1904, 1905.2-1905.4,-

1914.2, 1914.3

5. At the time fresh concrete is sampled to fabricate
specimens for strength tests, perform slump and ASTMC 172

air content tests, and determine the temperature X - ASTMC31 1905.6,1914.10

of the concrete. ACI 318: 5.6, 5.8

6. Inspection of concrete and shotcrete placement 1905.9,1905.10,
for proper application techniques. X - ACI 318: 5.9, 5.10

1914.6, 1914.7, 1914.8

7. Inspection for maintenance of specified curing 1905.11,1905.13,
temperature and techniques. - X ACI 318: 5.11-5.13

1914.9

8. Inspection of prestressed concrete:
a. Application of prestressing forces. X ACI 318: 18.20
b. Grouting of bonded prestressing tendons in X

-
ACI 318: 18.18.4

-

the seismic-force-resisting system.

9. Erection of precast concrete members. - X ACI 318: Ch. 16 -

10. Verification of in-situ concrete strength, prior to
stressing of tendons in posttensioned concrete and

X ACI 318: 6.2 1906.2prior to removal of shores and forms from beams -

and structural slabs.

I

For SI: 1 inch =25.4 mm.
a. Where applicable, see also Section 1707.1, Special inspection for seismic resistance.
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1704.5 Masonry construction. Masonry construction shall be
inspected and evaluated in accordance with the requirements of
this section, depending on the classification of the building or
structure or nature of occupancy, as defined by this code (see
Table 1604.5 and Section 1616.2).

Exception: Special inspections shall not be required for:

1. Empirically designed masonry, glass unit masonry or
masonry veneer designed by Section 2109, 2110 or
ACI 5301ASCE 5ITMS 402, Chapters 5, 6 or 7, when
they are part of nonessential buildings (see Table
1604.5 and Section 1616.2).

2. Masonry foundation walls constructed in accordance
with Table 1805.5(1), 1805.5(2), 1805.5(3) or
1805.5(4).

1704.5,]. Empirically designed masonry, glass unit ma
sonry and masonry veneer in essentnal facilities. The
minimum inspection program for masonry designed by
Chapter 14, Section 2109 or 2110, or by Chapter 5, 6 or 7 of
ACI 5301ASCE 5ITMS 402, in essential facilities (see Table
1604.5 and Section 1616.2) shall comply with Table
1704.5.1.

1704.5.2 Engineered masonry in nonessential facilities.
The minimum special inspection program for masonry de
signed by Section 2106,2107 or 2108, or by chapters other
than Chapters 5, 6 or 7 of ACI 530/ASCE 5ITMS 402, in
nonessential facilities (see Table 1604.5 and Section
1616.2), shall comply with Table 1704.5.1.

1704.5.3 Engineered masonry in essential facillities. The
minimum special inspection program for masonry designed
by Section 2106, 2107 or 2108, or by chapters other than
Chapters 5, 6 or 7 of ACI 5301ASCE 5ITMS 402, in essen
tial facilities (see Table 1604.5 and Section 1616.2), shall
comply with Table 1704.5.3.

1704.6 Wood construction. Special inspections of the fabrica
tion process of prefabricated wood structural elements and as
semblies shall be in accordance with Section 1704.2. Special
inspections of site-built assemblies shall be in accordance with
Section 1704.1.

1704.6.1 Fabrication of high-load diaphragms.
High-load diaphragms using values from Table 2306.3.2
shall be installed with special inspections as indicated in
Section 1704.1. The special inspector shall inspect the wood
structural panel sheathing to ascertain whether it is of the
grade and thickness shown on the approved building plans.
Additionally, the special inspector must verify the nominal
size of framing members at adjoining panel edges, the nail
or staple diameter and length, the number of fastener lines
and that spacing between fasteners in each line and at edge
margins agrees with the approved building plans.

1704.7 Soils. The special inspections for existing site soil con
ditions, fill placement and load-bearing requirements shall fol
low Sections 1704.7.1 through 1704.7.3. The approved soils
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report, required by Section 1802.2, shall be used to determine _
compliance. •

Exceptiolll: Special inspections not required during place-
ment of fill less than 12 inches (305 mm) deep.

1704.7.1 Site preparation. Prior to placement of the pre
pared fill, the special inspector shall determine that the site
has been prepared in accordance with the approved soils re
port.

1704.7.2 Durnng fill placemelllt. During placement and
compaction of the fill material, the special inspector shall
determine that the material being used and the maximum lift
thickness comply with the approved report, as specified in
Section 1803.5.

1704.7.3 Evaluation of in-place density. The special in
spector shall determine, at the approved frequency, that the
in-place dry density of the compacted fill complies with the
approved report.

1704.8 Pine foundatiol1ls. A special inspector shall be present
when pile foundations are being installed and during tests. The
special inspector shall make and submit to the building official
records of the installation of each pile and results of load tests.
Records shall include the cutoff and tip elevation of each pile
relative to a permanent reference.

1704.9 Pier foundations. Special inspection is required for
pier foundations for buildings assigned to Seismic Design Cat- _
egory C, D, E or F in accordance with Section 1616.3. •

1704.10 Wall panels and veneers. Special inspection is re-
quired for exterior and interior architectural wall panels and the
anchoring of veneers for buildings assigned to Seismic Design
Category E or F in accordance with Section 1616.3. Special in
spection of such masonry veneer shall be in accordance with
Section 1704.5.

1704.11 Sprayed fire-resistant materials. Special inspec
tions for sprayed fire-resistant materials applied to structural
elements and decks shall be in accordance with Sections
1704.11.1 through 1704.11.5. Special inspections shall be
based on the fire-resistance design as designated in the ap
proved construction documents.

1704.B..l Structural member surface conditions. The
surfaces shall be prepared in accordance with the approved
fire-resistance design and the approved manufacturer's
written instructions. The prepared surface of structural
members to be sprayed shall be inspected before the appli
cation of the sprayed fire-resistant material.

1704.111.2 Application. The substrate shall have a mini
mum ambient temperature before and after application as
specified in the approved manufacturer's written instruc
tions. The area for application shall be ventilated during and
after application as required by the approved manufacturer's
written instructions.
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TABLE ~ 1104.5.~
llEVlEl ~ SPECiAL U\lSPECTiON

IFIREQIlIIENCV OIF DNSPECTDON IREFERENCE fOR! ClRiTlElRDA

Continuous Periodically
during tas~ during taslll: DIBC ACB 530/ASClE ACD 530.1/ASCE

iNSPIECTiON TASI){ listed listed section 5ITMS 4023 5ITMS 6023

1. As masonry construction begins, the following shall
be verified to ensure compliance:

a. Proportions of site-prepared mortar. X Art.2.6A

b. Construction of mortar joints. - X - - Art.3.3B

c. Location of reinforcement and connectors. X Art. 3.4, 3.6A

d. Prestressing technique. - X - - Art.3.6B

e. Grade and size of prestressing tendons and
X

Art.2.4B,
anchorages. - - -

2.4H

2. The inspection program shall verify:

a. Size and location of structural elements. - X - - Art. 3.30

b. Type, size and location of anchors, including
Sec. 1.2.2(e),other details of anchorage of masonry to - X - -

structural members, frames or other construction. 2.1.4, 3.1.6

c. Specified size, grade and type of reinforcement. - X - Sec. 1.12 Art. 2.4, 3.4

d. Welding of reinforcing bars.
X - - Sec. 2.1.10.6.2,

-
3.2.3.4(b)

e. Protection of masonry during cold weather
Sec. 2104.3, Art. 1.8C,(temperature below 40°F) or hot weather - X

2104.4
-

1.80(temperature above 90°F).

f. Application and measurement of prestressing force. - X - - Art.3.6B

3. Prior to grouting, the following shall be verified to
ensure compliance:

a. Grout space is clean. X - Art. 3.20

b. Placement of reinforcement and connectors and
prestressing tendons and anchorages. X Sec. 1.12 Art. 3.4

- -
c. Proportions of site-prepared grout and prestressing

X Art.2.6Bgrout for bonded tendons. -

d. Construction of mortar joints. X - Art.3.3B

4. Grout placement shall be verified to ensure compliance
with code and construction document provisions. X - - - Art 3.5

a. Grouting of prestressing bonded tendons. X - - - Art.3.6C

5. Preparation of any required grout specimens, mortar Sec. 2105.2.2,
specimens and/or prisms shall be observed. X -

2105.3
- Art. 1.4

6. Compliance with required inspection provisions of the
construction documents and the approved submittals - X - - Art. 1.5
shall be verified.

For 51: °C = (OF - 32)11.8.
a. The specific standards referenced are those listed in Chapter 35.
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STRUCTURAL TESTS AND SPECIAL INSPECTIONS

TABLE 1704.5.3
LEVEL 2 SPECIAL INSPECT~ON

FREQUIENCY OF
INSPECTION REFERENCE FOR CRITERIA

Continuous Periodically ACI5301 AC1530.11
during task during task IBC ASCE 51 ASCE61

INSPECTION TASK listed listed section TMS 4028 TMS 6028

1. From the beginning of masonry construction, the
following shall be verified to ensure compliance:

a. Proportions of site-prepared mortar, grout and
X Art.2.6Aprestressing grout for bonded tendons. - - -

b. Placement of masonry units and construction of
X Art.3.3Bmortar joints. - - -

c. Placement of reinforcement, connectors and
X Sec. 1.12

Art. 3.4,
prestressing tendons and anchorages. - -

3.6A

d. Grout space prior to grouting. X - - - Art.3.2D

e. Placement of grout. X - - - Art. 3.5

f. Placement of prestressing grout. X - - - Art.3.6C

2. The inspection program shall verify:

a. Size and location of structural elements. - X - - Art.3.3G

b. Type, size and location of anchors, including
Sec. 1.2.2(e),other details of anchorage of masonry to X - - -

structural members, frames or other construction. 2.1.4, 3.1.6

c. Specified size, grade and type of reinforcement. X - Sec. 1.12 Art. 2.4, 3.4

d. Welding of reinforcment.
X - - Sec. 2.1.10.6.2, -

3.2.3.4(b)

e. Protection of masonry during cold weather
Sec. 2104.3, Art. 1.8C,(temperature below 40°F) or hot weather - X -

(temperature above 90°F). 2104.4 1.8D

f. Application and measurement of prestressing force. X - - - Art.3.6B

3. Preparation of any required grout specimens, mortar
X

Sec. 2105.2.2,
Art. 1.4specimens and/or prisms shall be observed. -

2105.3
-

4. Compliance with required inspection provisions of the
construction documents and the approved submittals - X - - Art. 1.5
shall be verified.

For 51: °C =(OF - 32)/1.8.
a. The specific standards referenced are those listed in Chapter 35.

1704.11.3 Thickness. The average thickness of the sprayed
fire-resistant materials applied to structural elements shall
not be less than the thickness required by the approved
fire-resistant design. Individual measured thickness, which
exceeds the thickness specified in a design by 1/4 inch (6.4
mm) or more, shall be recorded as the thickness specified in
the design plus 1/4 inch (6.4 mm). For design thicknesses 1
inch (25 mm) or greater, the minimum allowable individual
thickness shall be the design thickness minus 1/4 inch (6.4
mm). For design thicknesses less than 1 inch (25 mm), the
minimum allowable individual thickness shall be the design
thickness minus 25 percent. Thickness shall be determined
in accordance with ASTM E 605. Samples of the sprayed
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fire-resistant materials shall be selected in accordance with
Sections 1704.11.3.1 and 1704.11.3.2.

1704.11.3.1 Floor, roofand wall assemblies. The thick
ness of the sprayed fire-resistant material applied to
floor, roof and wall assemblies shall be determined in ac
cordance with ASTM E 605, taking the average of not
less than four measurements for each 1,000 square feet
(93 m2) ofthe sprayed area on each floor or part thereof.

1704.1103.2 Structural frammg membeJrS. The thickness
of the sprayed fire-resistant material applied to structural
members shall be determined in accordance with ASTM E
605. Thickness testing shall be performed on not less than
25 percent of the structural members on each floor.
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• 1704.11AI Densityo The density of the sprayed fire-resistant
material shall not be less than the density specified in the ap
proved fire-resistant design. Density of the sprayed fire-re
sistant material shall be determined in accordance with
ASTM E 605.

1704011.J1.5 BOll1ldl stIl"engtho The cohesive/adhesive bond
strength of the cured sprayed fire-resistant material applied
to structural elements shall not be less than 150 pounds per
square foot (pst) (7.18 kN/m2). The cohesive/adhesive bond
strength shall be determined in accordance with the field test
specified in ASTM E 736 by testing in-place samples of the
sprayed fire-resistant material selected in accordance with
Sections 1704.11.5.1 and 1704.11.5.2.

1704.].].0501 lFllooIl", Il"oolf 2lD1mt wallll 3lssembDiies. The test
samples for determining the cohesive/adhesive bond
strength of the sprayed fire-resistant materials shall be
selected from each floor, roof and wall assembly at the
rate of not less than one sample for every 10,000 square
feet (929 m2) or part thereof of the sprayed area in each
story.

170401JL502 StIl"lllldUllraR lfJrambllg mI1HemlbleIl"so The test
samples for determining the cohesive/adhesive bond
strength of the sprayed fire-resistant materials shall be
selected from beams, girders, joists, trusses and columns
at the rate of not less than one sample for each type of
structural framing member for each 10,000 square feet
(929 m2) of floor area or part thereof in each story.

1704.12 ExteIl"iolI" llIlllsllllllatiioll1l 2IllldllfftHllislhl systems (IElilFS)o Spe
cial inspections shall be required for all EIFS applications.

ExceptnoIllls~

1. Special inspections shall not be required for EIFS ap
plications installed over a water-resistive barrier with
a means of draining moisture to the exterior.

2. Special inspections shall not be required for EIFS ap-
plications installed over masonry or concrete walls.

1704.13 Spedall (Caseso Special inspections shall be required
for proposed work that is, in the opinion of the building official,
unusual in its nature, such as, but not limited to, the following
examples:

1. Construction materials and systems that are alternatives
to materials and systems prescribed by this code.

2. Unusual design applications of materials described in
this code.

3. Materials and systems required to be installed in accor
dance with additional manufacturer's instructions that
prescribe requirements not contained in this code or in
standards referenced by this code.

1704.14 Spedall il1lsjpe(CtnOlI1l [OIl" smoke (colilltIl"ollo Smoke control
systems shall be tested by a special inspector.

1704014.11 Testing s(Cl[j)peo The test scope shall be as follows:

1. During erection ofductwork and prior to concealment
for the purposes of leakage testing and recording of
device location.

•
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2. Prior to occupancy and after sufficient completion for
the purposes of pressure difference testing, flow mea
surements and detection and control verification.

170401402 QmllUfic2tnonso Special inspection agencies for
smoke control shall have expertise in fire protection engi
neering, mechanical engineering and certification as air
balancers.

SECTION 110S)
QUAUTV ASSURANCE FOR SE~SM~C R~S~S1rANC[E

170501 Scopeo A quality assurance plan for seismic require
ments shall be provided in accordance with Section 1705.2 for
the following:

1. The seismic-force-resisting systems in structures as
signed to Seismic Design Category C, D, E or F, in accor
dance with Section 1616.

2. Designated seismic systems in structures assigned to
Seismic Design Category D, E or F.

3. The following additional systems in structures assigned
to Seismic Design Category C:

3.1. Heating, ventilating and air-conditioning
(HVAC) ductwork containing hazardous materi
als and anchorage of such ductwork.

3.2. Piping systems and mechanical units containing
flammable, combustible or highly toxic materi
als.

3.3. Anchorage of electrical equipment used for
emergency or standby power systems.

4. The following additional systems in structures assigned
to Seismic Design Category D:

4.1. Systems required for Seismic Design Category C.

4.2. Exterior wall panels and their anchorage.

4.3. Suspended ceiling systems and their anchorage.

4.4. Access floors and their anchorage.

4.5. Steel storage racks and their anchorage, where
the factor, Ip, determined in Section 9.6.1.5 of
ASCE 7, is equal to 1.5.

5. The following additional systems in structures assigned
to Seismic Design Category E or F:

5.1. Systems required for Seismic Design Categories
C andD.

5.2. Electrical equipment.

IEx(Cejpltioltls:

1. A quality assurance plan is not required for structures
designed and constructed in accordance with the con
ventional construction provisions of Section 2308.

2. A quality assurance plan is not required for structures
designed and constructed in accordance with the fol
lowing:

2.1. The structure is constructed of light wood ~
framing or light framed cold-formed steel; the .....
design spectral response acceleration at short •...••
periods, SDS' as determined in Section 1615.1,
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does not exceed 0.5g, and the height of the
structure does not exceed 35 feet (10668 mm)
above grade plane; or

2.2. The structure is constructed using a reinforced
masonry structural system or reinforced con
crete structural system; the design spectral re
sponse acceleration at short periods, SDS' as
determined in Section 1615.1, does not ex
ceed 0.5g, and the height of the structure does
not exceed 25 feet (7620 mm) above grade
plane; or

2.3. The structure is a detached one- or two-family
dwelling not exceeding two stories in height;
and

2.3.1. The structure is classified as Seismic
Use Group I, as determined in Section
1616.2; and

2.3.2. The structure does not have any ofthe
following plan or vertical irregulari
ties as defined in Section 1616.5:

a. Torsional irregularity.

b. Nonparallel systems.

c. Stiffness irregularity-extreme
soft story and soft story.

d. Discontinuity in capacity-weak
story.

1705.2 Quality assu.rance plan preparation. The design of
each designated seismic system shall include a quality assur
ance plan prepared by a registered design professional. The
quality assurance plan shall identify the following:

1. The designated seismic systems and seismic-force-re
sisting systems that are subject to quality assurance in ac
cordance with Section 1705.1.

2. The special inspections and testing to be provided as re
quired by Sections 1704 and 1708 and other applicable
sections of this code, including the applicable standards
referenced by this code.

3. The type and frequency of testing required.

4. The type and frequency of special inspections required.

5. The required frequency and distribution of testing and
special inspection reports.

6. The structural observations to be performed.

7. The required frequency and distribution of structural ob-
servation reports.

1705.3 Contractor responsibility. Each contractor responsi
ble for the construction of a seismic-force-resisting system,
designated seismic system, or component listed in the quality
assurance plan shall submit a written contractor's statement of
responsibility to the building official and to the owner prior to
the commencement of work on the system or component. The
contractor's statement of responsibility shall contain the fol
lowing:

1. Acknowledgment of awareness of the special require
ments contained in the quality assurance plan.
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2. Acknowledgment that control will be exercised to obtain _
conformance with the construction documents approved •
by the building official.

3. Procedures for exercising control within the contractor's
organization, the method and frequency of reporting and
the distribution of the reports.

4. Identification and qualifications of the person(s) exercis
ing such control and their position(s) in the organization.

SECTION 1706
QUALITY ASSURANCE FOR WIND REQUIREMENTS

1706.1 Scope. A quality assurance plan shall be provided in ac
cordance with Section 1706.1.1.

1706.1.1 Where required. A quality assurance plan for
wind requirements shall be provided for all structures con
structed in the following areas:

1. In wind exposure Categories A and B, where the
3-second-gust basic wind speed is 120 miles per hour
(mph) (52.8 m/sec) or greater.

2. In wind exposure Categories C and D, where the
3-second-gust basic wind speed is 110 mph (49
m/sec) or greater.

Exception: A quality assurance plan is not required for
structures designed and constructed in accordance with
the International Residential Code or the conventional e
construction provisions ofSection 2308 of this code, pro-
vided that all of the applicable items listed in Section
1706.1.2 are inspected during construction by a qualified
person approved by the building official.

1706.1.2 Detailed! requirements. Where required by Sec
tion 1706.1.1, a quality assurance plan shall be provided for
the following:

1. Roof cladding and roof framing connections.

2. Wall connections to roof and floor diaphragms and
framing.

3. Roof and floor diaphragm systems, including collec
tors, drag struts and boundary elements.

4. Vertical windforce-resisting systems, including
braced frames, moment frames and shear walls.

5. Windforce-resisting system connections to the foun
dation.

6. Fabrication and installation of components and as
semblies required to meet the impact-resistance re
quirements of Section 1609.1.4.

Exception: Fabrication of manufactured components
and assemblies that have a label indicating compliance
with the wind-load and impact-resistance requirements
of this code.

1706.2 Quality assurance plan preparation. The design of
each main windforce-resisting system and each wind-resisting e
component shall include a quality assurance plan prepared by a
registered design professional.

Exception: For construction that is not required to be de
signed by a registered design professional, the quality assur-
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ance plan may be prepared by a qualified person approved
by the building official.

The quality assurance plan shall identify the following:

1. The main windforce-resisting systems and wind-re
sisting components that are subject to quality assur
ance in accordance with Section 1706.1.

2. The special inspections and testing to be provided as
required by Section 1704 and other applicable sec
tions of this code, including the applicable standards
referenced by this code.

3. The type and frequency of testing required.

4. The type and frequency of special inspections re
quired.

5. The required frequency and distribution of testing and
special inspection reports.

6. The structural observations to be performed.

7. The required frequency and distribution of structural
observation reports.

1706.3 COJrntll"actoJr' ll"e§!PJonsibmay. Each contractor responsi
ble for the construction ofa main windforce-resisting system or
a wind-resisting component listed in the quality assurance plan
shall submit a written statement of responsibility to the build
ing official and the owner prior to the commencement of work
on the system or component. The contractor's statement of re-

A sponsibility shall contain the following:

• 1. Acknowledgment of awareness of the special require-
ments contained in the quality assurance plan;

2. Acknowledgment that control will be exercised to obtain
conformance with the construction documents approved
by the building official;

3. Procedures for exercising control within the contractor's
organization, the method and frequency of reporting and
the distribution of the reports; and

4. Identification and qualifications of the person(s) exercis
ing such control and their position(s) in the organization.

~ECTION 1101
SPEC~Al !NSPECTIONS FOR

SE~SMIC RES~STANCE

1707.1 SpedaB inspe(CanoJl1ls COll" §ensmilc resRstall1l(Ce. Special in
spection as specified in this section is required for the follow
ing, where required in Section 1704.1. Special inspections
itemized in Sections 1707.2 through 1707.8 are required for the
following:

1. The seismic-force-resisting systems in structures as
signed to Seismic Design Category C, D, E or F, as deter
mined in Section 1616.

2. Designated seismic systems in structures assigned to
Seismic Design Category D, E or F.

3. Architectural, mechanical and electrical components in
structures assigned to Seismic Design Category C, D, E
or F that are required in Sections 1707.6 and 1707.7.
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1707.2 §h'u.dUlraR steeR. Continuous special inspection for
structural welding in accordance with AISC 341.

JExce!P'tnoll1ls:

1. Single-pass fillet welds not exceeding 5/16 inch (7.9
mm) in size.

2. Floor and roof deck welding.

1707.3 Stn.n.cturaR wood. Continuous special inspection dur
ing field gluing operations of elements of the seismic-force-re
sisting system. Periodic special inspections for nailing, bolting,
anchoring and other fastening of components within the seis
mic-force-resisting system, including drag struts, braces and ;.. -'.
hold-downs. t

JExceptnon.: Fastening of wood sheathing used for wood ~
shear walls, shear panels and diaphragms where the fastener
spacing is more than 4 inches (102 mm) on center (o.c.).

J1707.4} CoBdlmformed steeR framing. Periodic special inspec
tions during welding operations of elements of the seis
mic-force-resisting system. Periodic special inspections for
screw attachment, bolting, anchoring and other fastening of
components within the seismic-force-resisting system, includ
ing struts, braces, and hold-downs.

11.707.5 §toJr'age 1t"3cks and access floors. Periodic special in
spection during the anchorage of access floors and storage
racks 8 feet (2438 mm) or greater in height in structures as
signed to Seismic Design Category D, E or F. lEi

1707.6 Alt"ciblitecturall componen.ts. Periodic special inspec- ~~
tion during the erection and fastening ofexterior cladding, inte- :i
rior and exterior nonbearing walls and interior and exterior :~
veneer in structures assigned to Seismic Design Category D, E
or F.

lExCelPtRons:

1. Special inspection is not required for architectural
components in structures 30 feet (9144 mm) or less in

height. I·
2. Special inspection is not required for cladding and ve- •••.

neer weighing 5 psf (24.5N/m2) or less. ;

3. Special inspection is not required for interior
nonbearing walls weighing 15 psf (73.5 N/m2) or less.

.ll.707.i Meclumi\cal and!. eHectrricall components. Periodic spe
cial inspection is required during the anchorage of electrical
equipment for emergency or standby power systems in struc
tures assigned to Seismic Design Category C, D, E or F. Peri
odic special inspection is required during the installation of
anchorage of other electrical equipment in structures assigned
to Seismic Design Category E or F. Periodic special inspection
is required during installation of piping systems intended to
carry flammable, combustible or highly toxic contents and
their associated mechanical units in structures assigned to Seis
mic Design Category C, D, E or F. Periodic special inspection
is required during the installation of HVAC ductwork that will
contain hazardous materials in structures assigned to Seismic
Design Category C, D, E or F.

1707.7.1 Component finspectimn. Special inspection is
required for the installation ofthe following components,
where the component has a Component Importance Fac-
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MINIMIlJIM TESTS AND SUBMITTALS

Certificates of compliance used in masonry construction.

Certificates of compliance used in masonry construction.

For SI: 1 square foot = 0.0929 m2•

I
e

Verification of proportions of materials in mortar and grout as
delivered to the site.

Verification ofj'm prior to construction and every 5,000 square
feet during construction.

1708.1.3 Engineered masonry in nonessential facilities.
The minimum testing and verification prior to construction
for masonry designed by Section 2107 or 2108, or by chap
ters other than Chapter 5, 6 or 7 of ACI 5301ASCE 5/TMS I
402, in nonessential facilities (see Table 1604.5 or Section
1616.2), shall comply with Table 1708.1.2, Levell Quality
Assurance.

Verification off'm prior to construction, except where specifically
exempted by this code.

1708.1.4 Engillleered masonry in essentfial facilities. The
minimum testing and verification prior to construction for
masonry designed by Section 2107 or 2108, or by chapters
other than Chapter 5, 6 or 7 of ACI 5301ASCE 5/TMS 402, in
essential facilities (see Table 1604.5 or Section 1616.2), shall
comply with Table 1708.1.4, Level 2 Quality Assurance.

TABLE 1708.1.4
lEVEL 2 QUAliTY ASSURANCE

1708.2 Testing for seismic resistance. The tests specified in
Sections 1708.3 through 1708.6 are required for the following:

1. The seismic-force-resisting systems in structures as
signed to Seismic Design Category C, D, E or F, as deter
mined in Section 1616.

2. Designated seismic systems in structures assigned to
Seismic Design Category D, E or F.

3. Architectural, mechanical and electrical components in
structures assigned to Seismic Design Category C, D, E
or F that are required in Section 1708.5.

1708.3 Reinforcing and! prestressing steel. Certified mill test
reports shall be provided for each shipment of reinforcing steel
used to resist flexural, shear and axial forces in reinforced con
crete intermediate frames, special moment frames and bound
ary elements of special reinforced concrete or reinforced
masonry shear walls. Where ASTM A 615 reinforcing steel is
used to resist earthquake-induced flexural and axial forces in
special moment frames and in wall boundary elements of shear
walls in structures assigned to Seismic Design Category D, E or
F, as determined in Section 1616, the testing requirements of
ACI 318 shall be met. Where ASTM A 615 reinforcing steel is

530/ASCE 5ITMS 402, in essential facilities (see Tabler
1604.5 or Section 1616.2), shall comply with the require-
ments of Table 1708.1.2, Levell Quality Assurance.

TABLE 1708.1.2
LEVEL 1 QUALITY ASSURANCE

~--------,

MiNIMUM TESTS AND SUBMITTALS

SECTION 1708
STRUCTURAL TEST~NG FOR

SEISMIC RESISTANCE

1708.1 Masonry. Testing and verification of masonry materi
als and assemblies prior to construction shall comply with the
requirements of this section, depending on the classification of
building or structure or nature of occupancy, as defined in this
code (see Table 1604.5 or Section 1616.2).

1708.1.1 Empirically designed masonry and glass unit
masonry in nonessential facilities. For masonry designed
by Section 2109 or 2110, or by Chapter 5 or 7 of ACI
530/ASCE 5/TMS 402, in nonessential facilities (see Table
1604.5 or Section 1616.2), certificates of compliance used
in masonry construction shall be verified prior to construc
tion.

1708.1.2 Empirically designed masonry and glass unit
masonry in essential facilities. The minimum testing and
verification prior to construction for masonry designed by
Section 2109 or 2110, or by Chapter 5 or 7 of ACI

tor of 1.0 or 1.5 in accordance with Section 9.6.1.5 of
ASCE 7.

1. Equipment using combustible energy sources.

2. Electrical motors, transformers, switchgear unit sub
stations and motor control centers.

3. Reciprocating and rotating-type machinery.

4. Piping distribution systems 3 inches (76 mm) and
larger.

5. Tanks, heat exchangers and pressure vessels.

1707.7.2 Component and attachment testing. The com
ponent manufacturer shall test or analyze the component
and the component mounting system or anchorage for the
design forces in Chapter 16 for those components having a
Component Importance Factor of 1.0 or 1.5 in accordance
with Chapter 16. The manufacturer shall submit a certificate
of compliance for review and acceptance by the registered
design professional responsible for the design, and for ap
proval by the building official. The basis of certification
shall be by test on a shaking table, by three-dimensional
shock tests, by an analytical method using dynamic charac
teristics and forces from Chapter 16 or by more rigorous
analysis. The special inspector shall inspect the component
and verify that the label, anchorage or mounting conforms
to the certificate of compliance.

1707.7.3 Component manufacturer certification. Each
manufacturer of equipment to be placed in a building as
signed to Seismic Design Categories E or F, in accordance
with Chapter 16, where the equipment has a Component Im
portance Factor of 1.0 or 1.5 in accordance with Chapter 16,
shall maintain an approved quality control program. Evi
dence of the quality control program shall be permanently
identified on each piece of equipment by a label.

1707.8 Seismic isolation system. Provide periodic special in
spection during the fabrication and installation of isolator units
and energy dissipation devices if used as part of the seismic iso
lation system.

•
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_ to be welded, chemical tests shall be performed to determine
• weldability in accordance with Section 1903.5.2.

].708.4 StruduJrall steeR. The testing contained in the quality
assurance plan shall be as required by AISC 341 and the addi
tional requirements herein. The acceptance criteria for nonde
structive testing shall be as required in AWS D1.1 as specified
by the registered design professional.

Base metal thicker than 1.5 inches (38 mm), where subject to
through-thickness weld shrinkage strains, shall be ultrasoni
cally tested for discontinuities behind and adjacent to such
welds after joint completion. Any material discontinuities shall
be accepted or rejected on the basis of ASTM A 435 or ASTM
A 898 (Levell criteria) and criteria as established by the regis
tered design professional(s) in responsible charge and the con
struction documents.

1708.5 Mechankall aIDlrll e~edriican equipment. Each manu
facturer of designated seismic system components shall test or
analyze the component and its mounting system or anchorage
and submit a certificate of compliance for review and accep
tance by the registered design professional in responsible
charge of the design of the designated seismic system and for
approval by the building official. The evidence of compliance
shall be by actual test on a shake table, by three-dimensional
shock tests, by an analytical method using dynamic character
istics and forces, by the use of experience data (i.e., historical
data demonstrating acceptable seismic performance) or by

_ more rigorous analysis providing for equivalent safety. The
• special inspector shall examine the designated seismic system

and determine whether the anchorages and label conform with
the evidence of compliance.

1708.6 SensmicaUy HsoRated strlUldures. For required system
tests, see Section 9.13.9 of ASCE 7.

SECT~OINJ 1109
S1IRUCiflUJIRAl OBSERVAT~ONS

1709.1 StJr'udmrai obseJrVatio][]ls. Structural observations shall
be provided for those structures included in Seismic Design
Category D, E or F, as determined in Section 1616, where one
or more of the following conditions exist:

1. The structure is included in Seismic Use Group n or HI,

2. The height of the structure is greater than 75 feet (22 860
mm) above the base,

3. The structure is in Seismic Design Category E and Seis
mic Use Group I and greater than two stories in height,

4. When so designated by the registered design profes
sional in responsible charge of the design,

5. When such observation is specifically required by the
building official.

Structural observations shall also be provided for those struc
_ tures sited where the basic wind speed exceeds 110 mph (49
• m/sec) determined from Figure 1609, where one or more of the

following conditions exist:

1. The structure is included in Category In or IV according
to Table 1604.5.
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2. The height of the structure is greater than 75 feet (22 860
mm).

3. When so designated by the registered design profeS-I'
sional in responsible charge of the design, .

4. When such observation is specifically required by the
building official. .,;

The owner shall employ a registered design professional to
perform structural observations as defined in Section 1702.

Deficiencies shall be reported in writing to the owner and the
building official. At the conclusion of the work included in the
permit, the structural observer shall submit to the building offi
cial a written statement that the site visits have been made and
identify any reported deficiencies which, to the best of the
structural observer's knowledge, have not been resolved.

SECTiON 1110
!DESIGN STRENGTHS OF MATERIALS

171«).1 Conformance to standards. The design strengths and
permissible stresses of any structural material that are identi
fied by a manufacturer's designation as to manufacture and
grade by mill tests, or the strength and stress grade is otherwise
confirmed to the satisfaction of the building official, shall con
form to the specifications and methods of design of accepted
engineering practice or the approved rules in the absence of ap
plicable standards.

1710.2 New materiafis. For materials that are not specifically
provided for in this code, the design strengths and permissible
stresses shall be established by tests as provided for in Section
1711.

SECT~ON ~ 1~ 1
AlTIERNAT~VE 'fEST PROCEDURE

1711.1 GelJ1lerall. In the absence of approved rules or other ap
proved standards, the building official shall make, or cause to
be made, the necessary tests and investigations; or the building
official shall accept duly authenticated reports from approved
agencies in respect to the quality and manner of use of new ma
terials or assemblies as provided for in Section 104.11. The
cost of all tests and other investigations required under the pro
visions of this code shall be borne by the permit applicant.

SECTION ~ 1~ 2
TEST SAfE !LOAD

1712.1 Wlhtere E'I1~qUliJred. Where proposed construction is not
capable ofbeing designed by approved engineering analysis, or
where proposed construction design method does not comply
with the applicable material design standard, the system of
construction or the structural unit and the connections shall be
subjected to the tests prescribed in Section 1714. The building
official shall accept certified reports of such tests conducted by
an approved testing agency, provided that such tests meet the
requirements of this code and approved procedures.
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SECTION 1713
IN-SITU LOAD TESTS

1713.1 General. Whenever there is a reasonable doubt as to the
stability or load-bearing capacity of a completed building,
structure or portion thereof for the expected loads, an engineer
ing assessment shall be required. The engineering assessment
shall involve either a structural analysis or an in-situ load test,
or both. The structural analysis shall be based on actual mate
rial properties and other as-built conditions that affect stability
or load-bearing capacity, and shall be conducted in accordance
with the applicable design standard. If the structural assess
ment determines that the load-bearing capacity is less than that
required by the code, load tests shall be conducted in accor
dance with Section 1713.2. If the building, structure or portion
thereof is found to have inadequate stability or load-bearing ca
pacity for the expected loads, modifications to ensure structural
adequacy or the removal of the inadequate construction shall be
required.

1713.2 Test standards. Structural components and assemblies
shall be tested in accordance with the appropriate material stan
dards listed in Chapter 35. In the absence ofa standard that con
tains an applicable load test procedure, the test procedure shall
be developed by a registered design professional and approved.
The test procedure shall simulate loads and conditions of appli
cation that the completed structure or portion thereof will be
subjected to in normal use.

1713.3 In-situ load tests. In-situ load tests shall be conducted
in accordance with Section 1713.3.1 or 1713.3.2 and shall be
supervised by a registered design professional. The test shall
simulate the applicable loading conditions specified in Chapter
16 as necessary to address the concerns regarding structural
stability of the building, structure or portion thereof.

1713.3.1 Load test procedure specified. Where a standard
listed in Chapter 35 contains an applicable load test proce
dure and acceptance criteria, the test procedure and accep
tance criteria in the standard shall apply. In the absence of
specific load factors or acceptance criteria, the load factors
and acceptance criteria in Section 1713.3.2 shall apply.

1713.3.2 Load test procedure not specified. In the absence
of applicable load test procedures contained within a stan
dard referenced by this code or acceptance criteria for a spe
cific material or method of construction, such existing
structure shall be subjected to a test procedure developed by
a registered design professional that simulates applicable
loading and deformation conditions. For components that
are not a part of the seismic-load-resisting system, the test
load shall be equal to two times the unfactored design loads.
The test load shall be left in place for a period of 24 hours.
The structure shall be considered to have successfully met
the test requirements where the following criteria are satis
fied:

1. Under the design load, the deflection shall not exceed
the limitations specified in Section 1604.3.

2. Within 24 hours after removal of the test load, the
structure shall have recovered not less than 75 percent
of the maximum deflection.

3. During and immediately after the test, the structure
shall not show evidence of failure.
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SECTION 1714
PIRECONS1rRUCTION LOAD TESTS

1714.1 Generral. In evaluating the physical properties of mate
rials and methods of construction that are not capable of being
designed by approved engineering analysis or do not comply
with applicable material design standards listed in Chapter 35,
the structural adequacy shall be predetermined based on the
load test criteria established in this section.

1714.2 Load test procedures specified. Where specific load
test procedures, load factors and acceptance criteria are in
cluded in the applicable design standards listed in Chapter 35,
such test procedures, load factors and acceptance criteria shall
apply. In the absence of specific test procedures, load factors or
acceptance criteria, the corresponding provisions in Section
1714.3 shall apply.

1714.3 Load test procedures not specified. Where load test
procedures are not specified in the applicable design standards
listed in Chapter 35, the load-bearing and deformation capacity
of structural components and assemblies shall be determined
on the basis of a test procedure developed by a registered design
professional that simulates applicable loading and deformation
conditions. For compon.ents and assemblies that are not a part
of the seismic-load-resisting system, the test shall be as speci
fied in Section 1714.3.1. Load tests shall simulate the applica
ble loading conditions specified in Chapter 16.

1714.3.1 Test procedure. The test assembly shall be sub
jected to an increasing superimposed load equal to not less
than two times the superimposed design load. The test load
shall be left in place for a period of 24 hours. The tested as
sembly shall be considered to have successfully met the test
requirements if the assembly recovers not less than 75 per
cent ofthe maximum deflection within 24 hours after the re
moval of the test load. The test assembly shall then be
reloaded and subjected to an increasing superimposed load
until either structural failure occurs or the superimposed
load is equal to two and one-half times the load at which the
deflection limitations specified in Section 1714.3.2 were
reached, or the load is equal to two and one-half times the
superimposed design. load. In the case of structural compo
nents and assemblies for which deflection limitations are
not specified in Section 1714.3.2, the test specimen shall be
subjected to an increasing superimposed load until struc
tural failure occurs or the load is equal to two and one-half
times the desired superimposed design load. The allowable
superimposed design load shall be taken as the lesser of:

1. The lioad at the deflection limitation given in Section
1714.3.2.

2. The failure load divided by 2.5.

3. The maximum load applied divided by 2.5.

1714.3.2 Deflection. The deflection of structural members
under the design load shall not exceed the limitations in Sec
tion 1604.3.

1714.4 Wall and partition assemblies. Load-bearing wall and
partition assemblies shall sustain the test load both with and
without window framing. The test load shall include all design
load components. Wall and partition assemblies shall be tested
both with and without door and window framing.
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_ 1714.5 Exterior wnllll[]low and dome assemllJUes. The design
• pressure rating ofexterior windows and doors in buildings shall

be determined in accordance with Section 1714.5.1 or
1714.5.2.

JExceptnOlm: Structural wind load design pressures for win
dow units smaller than the size tested in accordance with
Section 1714.5.1 or 1714.5.2 shall be permitted to be higher
than the design value of the tested unit provided such higher
pressures are determined by accepted engineering analysis.
All components of the small unit shall be the same as the
tested unit. Where such calculated design pressures are
used, they shall be validated by an additional test ofthe win
dow unit having the highest allowable design pressure.

1714.5•.TI. Ah.llmiY1l1l.DI!1Ill9 vliJmyll armdl wood extell"llOIl" wllrmdlows
and gRass dooll"s. Aluminum, vinyl and wood exterior win
dows and glass doors shall be labeled as conforming to
AAMAlNWWDA 101lJLS.2 or 101lJLS.2/NAFS. The label
shall state the name of the manufacturer, the approved label-
ing agency and the product designation as specified in
AAMA/NWWDA 10III.S.2 or 101/I.S.2/NAFS. Products
tested and labeled as conforming to AAMA/NWWDA
101l.LS.2 or 10III.S.2/NAFS shall not be subject to the re
quirements of Sections 2403.2 and 2403.3.

1714.5.21Extell"lloJr' WRIl'ullows armdl door assembllnes rmo1l: proo

vided fOil" alm Sedfionll flli4.5•.TI.. Exterior window and door
assemblies shall be tested in accordance with ASTM E 330.
Exterior window and door assemblies containing glass shall
comply with Section 2403. The design pressure for testing
shall be calculated in accordance with Chapter 16. Each as
sembly shall be tested for 10 seconds at a load equal to 1.5
times the design pressure.

1714.6 Test spedmelllls. Test specimens and construction shall
be representative of the materials, workmanship and details
normally used in practice. The properties of the materials used
to construct the test assembly shall be determined on the basis
of tests on samples taken from the load assembly or on repre
sentative samples of the materials used to construct the load test
assembly. Required tests shall be conducted or witnessed by an
approved agency.

~~CT~O~ ~ 1~ 5)
MATERiAL AND 'f~~T SiJANDAR!D)S

1715.1 Tes1l: stalID.d.all"rlls foJr' jOD.s1l: lhlaHllgers amll (coIIDlID.edoll"s.

11.715.1.1 'JI'es1l: st3lrm1llalt"rlls fOil" jOHS1l: lhiarmgell"s. The vertical
load-bearing capacity, torsional moment capacity and de
flection characteristics of joist hangers shall be determined
in accordance with ASTM D 1761, using lumber having a
specific gravity of 0.49 or greater, but not greater than 0.55,
as determined in accordance with AFPA NDS for the joist
and hangers.

1715.11.•2 Velt"tkallllilbadl (Capad1l:y ffilbll" ,BORS1l: hall1lgell"s. The ver
tical load capacity for the joist hanger shall be determined
by testing three joist hanger assemblies as specified in
ASTM D 1761. U the ultimate vertical load for anyone of
the tests varies more than 20 percent from the average ulti
mate vertical load, at least three additional tests shall be con
ducted. The allowable vertical load for a normal duration of
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loading of the joist hanger shall be the lowest value deter
mined from the following:

1. The lowest ultimate vertical load from any test di
vided by three (where three tests are conducted and
each ultimate vertical load does not vary more than 20
percent from the average ultimate vertical load).

2. The average ultimate vertical load for all tests divided
by six (where six or more tests are conducted).

3. The vertical load at which the vertical movement of
the joist with respect to the header is 0.125 inch (3.2
nun) in any test.

4. The allowable design load for nails or other fasteners
utilized to secure the joist hanger to the wood mem
bers.

5. The allowable design load for the wood members
forming the connection.

1715.1.3 TOi"si!mullll moment (Capadty filbll" jilbllS1l: hangers.
The torsional moment capacity for the joist hanger shall be
determined by testing at least three joist hanger assemblies
as specified in ASTM D 1761. The allowable torsional mo
ment for normal duration of loading of the joist hanger shall
be the average torsional moment at which the lateral move
ment of the top or bottom ofthe joist with respect to the orig
inal position of the joist is 0.125 inch (3.2 nun).

1715.1.41 Design waRne modificatHilbDs fOil" joist hangers.
Allowable design values for joist hangers that are deter
mined by Item 4 or 5 in Section 1715.1.2 shall be permitted

~~~;:~g~~e~br~~AaIJbot~~~es~~~~~~~~~~~:~i~;ef~~~~~~ I,...,,'.,.,~.'._.,",.•:,:loads as determined by Item 1, 2 or 3 in Section 1715.1.2. i'
Allowable design values determined by Item 1, 2 or 3 in
Sections 1715.1.2 and 2305.1 shall not be modified by dura- ,
tion of loading factors.

1715.2 COll1lcrete and day !wilbf tHes.

1715.2.1 Ovell"tumiing ll"eSlls1l:all1lCe. Concrete and clay roof
tiles shall be tested to determine their resistance to overturn
ing due to wind in accordance with SBCCI SSTD 11 and
Chapter 15.

]17]15.2.2 Wi!!llrll tllJlH1ll!JleR testing. When roof tiles do not sat
isfy the limitations in Chapter 16 for rigid tile, a wind tunnel
test shall be used to determine the wind characteristics of the
concrete or clay tile roof covering in accordance with
SBCCI SSTD 11 and Chapter 15.
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• (CHAPTER 18

SOILS AND FOUNDATIONS

•

•

~~CT~ON ~ 80~

GEN~RAl

180:11..1 Scope. The provisions of this chapter shall apply to
building and foundation systems in those areas not subject to
scour or water pressure by wind and wave action. Buildings and
foundations subject to such scour or water pressure loads shall
be designed in accordance with Chapter 16.

1801.2 Design. Allowable bearing pressures, allowable
stresses and design formulas provided in this chapter shall be
used with the allowable stress design load combinations speci
fied in Section 1605.3. The quality and design of materials used
structurally in excavations, footings and foundations shall con
form to the requirements specified in Chapters 16, 19, 21, 22
and 23 ofthis code. Excavations and fills shall also comply with
Chapter 33.

1801.2.1 Foundaanoilll desigJl1l for seismic «Dvertllllming.
Where the foundation is proportioned using the strength
design load combinations of Section 1605.2, the seismic
overturning moment need not exceed 75 percent of the value
computed from Section 9.5.5.6 ofASCE 7 for the equivalent
lateral force method, or Section 1618 for the modal analysis
method.

~ECTION 1802
FOUNDATiON AND SO~lS INVEST~GAf~ONS

Jl802.1 GeneraL Foundation and soils investigations shall be
conducted in conformance with Sections 1802.2 through
1802.6. Where required by the building official, the classifica
tion and investigation of the soil shall be made by a registered
design professional.

1802.2 Where requiretrll. The owner or applicant shall submit a
foundation and soils investigation to the building official where
required in Sections 1802.2.1 through 1802.2.7.

Exceptio!lJl~ The building official need not require a founda
tion or soils investigation where satisfactory data from adja
cent areas is available that demonstrates an investigation is
not necessary for any of the conditions in Sections 1802.2.1
through 1802.2.6.

1802.2.1 QuestiOl]IllabHe s(j)TIll. Where the safe-sustaining
power of the soil is in doubt, or where a load-bearing value
superior to that specified in this code is claimed, the building
official shall require that the necessary investigation be
made. Such investigation shall comply with the provisions
of Sections 1802.4 through 1802.6.

1802.2.2 Expansive soRBs. In areas likely to have expansive
soil, the building official shall require soil tests to determine
where such soils do exist.
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1802.2.3 Gro\Ullmil~water tabDe. A subsurface soil investiga
tion shall be performed to determine whether the existing
ground-water table is above or within 5 feet (1524 mm)
below the elevation of the lowest floor level where such
floor is located below the finished ground level adjacent to
the foundation.

:ExlCeption~ A subsurface soil investigation shall not be
required where waterproofing is provided in accordance
with Section 1807.

1802.2.41 Pile andlpier fmmdatiollls. Pile and pier founda
tions shall be designed and installed on the basis of a foun
dation investigation and report as specified in Sections
1802.4 through 1802.6 and Section 1808.2.1.

1802.2.5 Rock strata. Where subsurface explorations at the
project site indicate variations or doubtful characteristics in
the structure of the rock upon which foundations are to be
constructed, a sufficient number of borings shall be made to
a depth of not less than 10 feet (3048 mm) below the level of
the foundations to provide assurance of the soundness of the
foundation bed and its load-bearing capacity.

11.802.2.6 Seismic Design Category C. Where a structure is
determined to be in Seismic Design Category C in accor
dance with Section 1616, an investigation shall be con
ducted, and shall include an evaluation of the following
potential hazards resulting from earthquake motions: slope
instability, liquefaction and surface rupture due to faulting
or lateral spreading.

1802.2.7 Seismic Design CategoJry l[)~ JE «DJr F. Where the
structure is determined to be in Seismic Design Category D,
E or F, in accordance with Section 1616, the soils investiga
tion requirements for Seismic Design Category C, given in
Section 1802.2.6, shall be met, in addition to the following.
The investigation shall include:

1. A determination of lateral pressures on basement and
retaining walls due to earthquake motions.

2. An assessment of potential consequences of any liq
uefaction and soil strength loss, including estimation
of differential settlement, lateral movement or reduc
tion in foundation soil-bearing capacity, and shall ad
dress mitigation measures. Such measures shall be
given consideration in the design of the structure and
can include, but are not limited to, ground stabiliza
tion, selection of appropriate foundation type and
depths, selection of appropriate structural systems to
accommodate anticipated displacements or any com
bination of these measures. The potential for liquefac
tion and soil strength loss shall be evaluated for site
peak ground acceleration magnitudes and source
characteristics consistent with the design earthquake
ground motions. Peak ground acceleration shall be
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determined from a site-specific study taking into ac
count soil amplification effects, as specified in Sec
tion 1615.2.

Exception: A site-specific study need not be performed
provided that peak ground acceleration equal to SDs/2.5 is
used, where SDS is determined in accordance with Section
1615.2.1.

1802.3 Soil classification. Where required, soils shall be clas
sified in accordance with Section 1802.3.1 or 1802.3.2.

1802.3.1 General. For the purposes of this chapter, the defi
nition and classification of soil materials for use in Table
1804.2 shall be in accordance with ASTM D 2487.

1802.3.2 Expansive soils. Soils meeting all four of the fol
lowing provisions shall be considered expansive, except
that tests to show compliance with Items 1, 2 and 3 shall not
be required if the test prescribed in Item 4 is conducted:

1. Plasticity index (PI) of 15 or greater, determined in
accordance with ASTM D 4318.

2. More than 10 percent of the soil particles pass a No.
200 sieve (75 Ilm), determined in accordance with
ASTMD422.

3. More than 10 percent of the soil particles are less than
5 micrometers in size, determined in accordance with
ASTMD422.

4. Expansion index greater than 20, determined in ac-
cordance with ASTM D 4829.

1802.4 Investigation. Soil classification shall be based on ob
servation and any necessary tests of the materials disclosed by
borings, test pits or other subsurface exploration made in ap
propriate locations. Additional studies shall be made as neces
sary to evaluate slope stability, soil strength, position and
adequacy of load-bearing soils, the effect of moisture variation
on soil-bearing capacity, compressibility, liquefaction and ex
pansiveness.

1802.4.1 Exploratory boring. The scope of the soil investi
gation including the number and types of borings or
soundings, the equipment used to drill and sample, the
in-situ testing equipment and the laboratory testing program
shall be determined by a registered design professional.

1802.5 Soil boring and sampling. The soil boring and sam
pling procedure and apparatus shall be in accordance with gen
erally accepted engineering practice. The registered design
professional shall have a fully qualified representative on the
site during all boring and sampling operations.

1802.6 Reports. The soil classification and design load-bear
ing capacity shall be shown on the construction document.
Where required by the building official, a written report of the
investigation shall be submitted that includes, but need not be
limited to, the following information:

1. A plot showing the location of test borings and/or exca
vations.

2. A complete record of the soil samples.
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3. A record of the soil profile. •

4. Elevation of the water table, if encountered.

5. Recommendations for foundation type and design crite
ria, including but not limited to: bearing capacity of natu
ral or compacted soil; provisions to mitigate the effects of
expansive soils; mitigation of the effects of liquefaction,
differential settlement and varying soil strength; and the
effects of adjacent loads.

6. Expected total and differential settlement.

7. Pile and pier foundation information in accordance with
Section 1808.2.2.

8. Special design and construction provisions for footings
or foundations founded on expansive soils, as necessary.

9. Compacted fill material properties and testing in accor
dance with Section 1803.5.

SECTION 1803
EXCAVAT~ON, GRADING AND Fill

1803.1 Ex.cavations near footings or lfoundations. Excava
tions for any purpose shall not remove lateral support from any
footing or foundation without first underpinning or protecting
the footing or foundation against settlement or lateral transla
tion.

1803.2 Placement of backfill. The excavation outside the
foundation shall be backfilled with soil that is free of organic
material, construction debris, cobbles and boulders or a con
trolled low-strength material (CLSM). The backfill shall be
placed in lifts and compacted, in a manner that does not damage
the foundation or the waterproofing or dampproofing material.

Exception: Controlled low-strength material need not be
compacted.

1803.3 Site gIrading. The ground immediately adjacent to the
foundation shall be sloped away from the building at a slope of
not less than one unit vertical in 20 units horizontal (5-percent
slope) for a minimum distance of 10 feet (3048 mm) measured
perpendicular to the face of the wall or an approved alternate
method of diverting water away from the foundation shall be
used.

Exceptioll1: Where climatic or soil conditions warrant, the
slope of the ground away from the building foundation is
permitted to be reduced to not less than one unit vertical in
48 units horizontal (2-percent slope).

The procedure used to establish the final ground level adja
cent to the foundation shall account for additional settlement of
the backfill.

1803.4 Grading and 611 in floodways. In floodways shown on
the flood hazard map established in Section 1612.3, grading
and/or fill shall not be approved unless it has been demon
strated through hydrologic and hydraulic analyses performed
by a registered design professional in accordance with standard
engineering practice that the proposed grading or fill, or both,

2003 INTERNATIONAL BUILDING CODE®



will not result in any increase in flood levels during the occur
rence of the design flood.

11.803.5 Compacted rm maternall. Where footings will bear on
compacted fill material, the compacted fill shall comply with
the provisions of an approved report, which shall contain the
following:

1. Specifications for the preparation of the site prior to
placement of compacted fill material.

2. Specifications for material to be used as compacted fill.

3. Test method to be used to determine the maximum dry
density and optimum moisture content of the material to
be used as compacted fill.

4. Maximum allowable thickness of each lift of compacted
fill material.

5. Field test method for determining the in-place dry den
sity of the compacted fill.

6. Minimum acceptable in-place dry density expressed as a
percentage of the maximum dry density determined in
accordance with Item 3.

7. Number and frequency of field tests required to deter-
mine compliance with Hem 6.

Exception: Compacted fill material less than 12 inches (305
mm) in depth need not comply with an approved report, pro
vided it has been compacted to a minimum of 90 percent

_ Modified Proctor in accordance with ASTM D 1557. The
• compaction shall be verified by a qualified inspector

approved by the building official.

..s Jl803.6 ContJroned now~stJ!"ell1lgtlhl mateJr'llall (CIL§M). Where
footings will bear on controlled low-strength material (CLSM),
the CLSM shall comply with the provisions of an approved re

.~ port, which shall contain the following:

1. Specifications for the preparation of the site prior to
placement of the CLSM.

2. Specifications for the CLSM.

SO~lS A~lQ) IFOUNDATIONS

3. Laboratory or field test methodes) to be used to deter
mine the compressive strength or bearing capacity of the
CLSM.

4. Test methods for determining the acceptance of the
CLSM in the field.

5. Number and frequency of field tests required to deter
mine compliance with Item 4.

SECTION 1804
ALLOWABLE lOAD-BEARING VALUES Of SOILS

1804.1 Design. The presumptive load-bearing values provided
in Table 1804.2 shall be used with the allowable stress design
load combinations specified in Section 1605.3.

1804.2 Presumptive lloarll~beall"ing vaRnes. The maximum al
lowable foundation pressure, lateral pressure or lateral sliding
resistance values for supporting soils at or near the surface shall
not exceed the values specified in Table 1804.2 unless data to
substantiate the use of a higher value are submitted and ap
proved.

Presumptive load-bearing values shall apply to materials
with similar physical characteristics and dispositions.

Mud, organic silt, organic clays, peat or unprepared fill shall
not be assumed to have a presumptive load-bearing capacity
unless data to substantiate the use ofsuch a value are submitted.

JExceptnon: A presumptive load-bearing capacity is permit
ted to be used where the building official deems the
load-bearing capacity of mud, organic silt or unprepared fill
is adequate for the support of lightweight and temporary
structures.

1804.3 ILateral siidirng Iresistance. The resistance of structural
walls to lateral sliding shall be calculated by combining the val
ues derived from the lateral bearing and the lateral sliding resis-

TABLE 1804.2
ALlOWABLE IFOlUJNDATBON AND LATERAL PRESSUIRlE

AllOWABLIE lATIERAL lATIERAl SUDING
IFOIlJlNDATION BlEARING

PIFiIESSIlJIRIE (psflf below natural Coefficient Resistance
CLASS OIF MATEIFUAlS (pS1)d QjrBlde)d of 1rictioU1l8 (pSf)b

1. Crystalline bedrock 12,000 1,200 0.70 -

2. Sedimentary and foliated rock 4,000 400 0.35 -

3. Sandy gravel and/or gravel (OW and OP) 3,000 200 0.35 -

4. Sand, silty sand, clayey sand, silty gravel and
2,000 150 0.25

clayey gravel (SW, SP, SM, SC, OM and OC)
-

5. Clay, sandy clay, silty clay, clayey silt, silt and
1,500e 100 130

sandy silt (CL, ML, MH and CH)
-

e For SI: 1 pound per square foot =0.0479 kPa, 1 pound per square foot per foot =0.157 kPa/m.
a. Coefficient to be multiplied by the dead load.
b. Lateral sliding resistance value to be multiplied by the contact area, as limited by Section 1804.3.
c. Where the building official determines that in-place soils with an allowable bearing capacity of less than 1,500 psfare likely to be present at the site, the allowable

rn bearing capacity shall be determined by a soils investigation.
~ d. An increase of one-third is permitted when using the alternate load combinations in Section 1605.3.2 that include wind or earthquake loads.
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tance shown in Table 1804.2 unless data to substantiate the use
of higher values are submitted for approval.

For clay, sandy clay, silty clay and clayey silt, in no case shall
the lateral sliding resistance exceed one-half the dead load.

1804.3,]. Increases in allowable lateral sliding resistance.
The resistance values derived from the table are permitted to
be increased by the tabular value for each additional foot
(305 mm) of depth to a maximum of 15 times the tabular
value.

Isolated poles for uses such as flagpoles or signs and poles
used to support buildings that are not adversely affected by a
1/2-inch (l2.7 mm) motion at the ground surface due to
short-term lateral loads are permitted to be designed using
lateral-bearing values equal to two times the tabular values.

SECTION 1805
FOOTINGS AND FOUNDATIONS

1

1805.1 General. Footings and foundations shall be designed
and constructed in accordance with Sections 1805.1 through
1805.9. Footings and foundations shall be built on undisturbed
soil, compacted fill material or CLSM. Compacted fill material
shall be placed in accordance with Section 1803.5. CLSM shall
be placed in accordance with Section 1803.6.

The top surface offootings shall be level. The bottom surface
of footings is permitted to have a slope not exceeding one unit
vertical in 10 units horizontal (lO-percent slope). Footings
shall be stepped where it is necessary to change the elevation of
the top surface of the footing or where the surface of the ground
slopes more than one unit vertical in 10 units horizontal
(lO-percent slope).

1805.2 Depth of footings. The minimum depth of footings be
low the undisturbed ground surface shall be 12 inches (305
mm). Where applicable, the depth of footings shall also con
form to Sections 1805.2.1 through 1805.2.3.

1805.2.1 Frost protection. Except where otherwise pro
tected from frost, foundation walls, piers and other perma
nent supports of buildings and structures shall be protected
from frost by one or more of the following methods:

1. Extending below the frost line of the locality;

2. Constructing in accordance with ASCE-32; or

3. Erecting on solid rock.

Exception: Free-standing buildings meeting all of the
following conditions shall not be required to be pro
tected:

1. Classified in Importance Category I (see Table
1604.5);

2. Area of 400 square feet (37 m2) or less; and

3. Eave height of 10 feet (3048 mm) or less.

Footings shall not bear on frozen soil unless such frozen con
dition is of a permanent character.
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1805.2.2 Isolated footings. Footings on granular soil shall •
be so located that the line drawn between the lower edges of
adjoining footings shall not have a slope steeper than 30
degrees (0.52 rad) with the horizontal, unless the material
supporting the higher footing is braced or retained or other-
wise laterally supported in an approved manner or a greater
slope has been properly established by engineering analysis.

1805.2.3 Shifting or moving soils. Where it is known that the
shallow subsoils are of a shifting or moving character, foot
ings shall be carried to a sufficient depth to ensure stability.

1805.3 Footings on or adjacent to slopes. The placement of
buildings and structures on or adjacent to slopes steeper than
one unit vertical in three units horizontal (33.3-percent slope)
shall conform to Sections 1805.3.1 through 1805.3.5.

1805.3.1 Building clearance from ascending slopes. In
general, buildings below slopes shall be set a sufficient dis
tance from the slope to provide protection from slope drain
age, erosion and shallow failures. Except as provided for in
Section 1805.3.5 and Figure 1805.3.1, the following criteria
will be assumed to provide this protection. Where the exist
ing slope is steeper than one unit vertical in one unit horizon
tal (100-percent slope), the toe of the slope shall be assumed
to be at the intersection of a horizontal plane drawn from the
top of the foundation and a plane drawn tangent to the slope
at an angle of 45 degrees (0.79 rad) to the horizontal. Where
a retaining wall is constructed at the toe of the slope, the 
height of the slope shall be measured from the top of the wall •
to the top of the slope.

1805.3.2 Footing setback from descending slope sur
face. Footings on or adjacent to slope surfaces shall be
founded in firm material with an embedment and set back
from the slope surface sufficient to provide vertical and lat
eral support for the footing without detrimental settlement.
Except as provided for in Section 1805.3.5 and Figure
1805.3.1, the following setback is deemed adequate to
meet the criteria. Where the slope is steeper than 1 unit ver
tical in 1 unit horizontal (lOO-percent slope), the required
setback shall be measured from an imaginary plane 45
degrees (0.79 rad) to the horizontal, projected upward from
the toe of the slope.

1805.3.3 Pools. The setback between pools regulated by this
code and slopes shall be equal to one-half the building foot
ing setback distance required by this section. That portion of
the pool wall within a horizontal distance of 7 feet (2134
mm) from the top of the slope shall be capable of supporting
the water in the pool without soil support.

1805.3.4 Foundation elevation. On graded sites, the top of
any exterior foundation shall extend above the elevation of
the street gutter at point of discharge or the inlet of an
approved drainage device a minimum of 12 inches (305
mm) plus 2 percent. Alternate elevations are permitted sub- _
ject to the approval of the building official, provided it can •
be demonstrated that required drainage to the point of dis-
charge and away from the structure is provided at allioca-
tions on the site.
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For SI: 1 foot =304.8 nun.

TOP OF
SLOPE

FACE OF

1

/ STRUCTURE

TOE OF
SLOPE

HI2 BUT NEED NOT EXCEED 15 FT. MAX.

IF~GURfE 1805.3.1
IFOlUlNIDJAliON CllEARANCES fROM SLOPES

H

1

1805.3.5 Allterllullte setback 2ll!lld dear21ll1lce. Alternate set
backs and clearances are permitted, subject to the approval
of the building official. The building official is permitted to
require an investigation and recommendation of a regis
tered design professional to demonstrate that the intent of
this section has been satisfied. Such an investigation shall
include consideration of material, height of slope, slope
gradient, load intensity and erosion characteristics of slope
material.

1805.4 FootiiIl1lgs. Footings shall be designed and constructed in
accordance with Sections 1805.4.1 through 1805.4.6.

11805.4,]. Design. Footings shall be so designed that the
allowable bearing capacity of the soil is not exceeded, and
that differential settlement is minimized. The minimum
width of footings shall be 12 inches (305 mm).

Footings in areas with expansive soils shall be designed in
accordance with the provisions of Section 1805.8.

1805.4\.1.1 Desngll1l Roads. Footings shall be designed for
the most unfavorable effects due to the combinations of
loads specified in Section 1605.3. The dead load shall in
clude the weight of foundations, footings and overlying
fill. Reduced live loads, as specified in Section 1607.9,
are permitted to be used in designing footings.

1805.41.1.2 V1iblratory lloa([]ls. Where machinery opera
tions or other vibrations are transmitted through the
foundation, consideration shall be given in the footing
design to prevent detrimental disturbances of the soil.

1805.4.2 Concrete l[ootnngs. The design, materials and con
struction of concrete footings shall comply with Sections
1805.4.2.1 through 1805.4.2.6 and the provisions of Chap
ter 19.

:Exce1Ptnoll'll~ Where a specific design is not provided, con
crete footings supporting walls of light-frame construc
tion are permitted to be designed in accordance with
Table 1805.4.2.
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1805.4.2,]. COll'llcrete strengtihl. Concrete in footings
shall have a specified compressive strength if 'c) of not
less than 2,500 pounds per square inch (psi) (17 237 kPa)
at 28 days.

1805.4.2.2 Footnng seismk ines. Where a structure is as
signed to Seismic Design Category D, E or F in accor
dance with Section 1616, individual spread footings
founded on soil defined in Section 1615.1.1 as Site Class
E or F shall be interconnected by ties. Ties shall be capa
ble of carrying, in tension or compression, a force equal
to the product of the larger footing load times the seismic
coefficient SDS divided by 10 unless it is demonstrated
that equivalent restraint is provided by reinforced con
crete beams within slabs on grade or reinforced concrete
slabs on grade.

Jl.8{[)5.4.2.3 Planll1l COIlllcliete lfootnIlilgs. The edge thickness
of plain concrete footings supporting walls of other than
light-frame construction shall not be less than 8 inches
(203 mm) where placed on soil.

1E~ceptRon~ For plain concrete footings supporting
Group R-3 occupancies, the edge thickness is permit
ted to be 6 inches (152 mm), provided that the footing
does not extend beyond a distance greater than the
thickness of the footing on either side of the supported
wall.

UmS.4.2.4 Placement oft' c([j)lf1\crete. Concrete footings
shall not be placed through water unless a tremie or other
method approved by the building official is used. Where
placed under or in the presence of water, the concrete
shall be deposited by approved means to ensure mini
mum segregation of the mix and negligible turbulence of
the water.

180S.4.2.S Protection ([j)ft' COll1lCliete. Concrete footings
shall be protected from freezing during depositing and for
a period of not less than five days thereafter. Water shall
not be allowed to flow through the deposited concrete.
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TABLE 1805.4.2
FOOTINGS SUPPORTING WALLS OF LIGHT-FRAME CONSTRUCTIONa, b, c, d, e

NUMBER OF FLOORS WIDTH OF THICKNESS OF
SUPPORTED BY THE FOOTING FOOTING

FOOTING' (inches) (inches)

1 12 6

2 15 6

3 18 8g

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm.
III a. Depth of footings shall be in accordance with Section 1805.2.

b. The ground under the floor is permitted to be excavated to the elevation of the top of the footing.
c. Interior-stud-bearing walls are permitted to be supported by isolated footings. The footing width and length shall be twice the width shown in this table, and foot

ings shall be spaced not more than 6 feet on center.
d. See Section 1910 for additional requirements for footings of structures assigned to Seismic Design Category C, D, E or F.

I e. For thickness of foundation walls, see Section 1805.5.
f. Footings are permitted to support a roof in addition to the stipulated number offloors. Footings supporting roofonly shall be as required for supporting one floor.
g. Plain concrete footings for Group R-3 occupancies are permitted to be 6 inches thick.

1805.4.2.6 Forming of concrete. Concrete footings are
permitted to be cast against the earth where, in the opin
ion of the building official, soil conditions do not require
forming. Where forming is required, it shall be in accor
dance with Chapter 6 of ACX 318.

1805.4.3 Masonry-unit footings. The design, materials
and construction of masonry-unit footings shall comply
with Sections 1805.4.3.1 and 1805.4.3.2, and the provisions
of Chapter 21.

Exception: Where a specific design is not provided, ma
sonry-unit footings supporting walls of light-frame con
struction are permitted to be designed in accordance with
Table 1805.4.2.

1805.4.3.1 Dimensions. Masonry-unit footings shall be
laid in Type M or S mortar complying with Section
2103.7 and the depth shall not be less than twice the pro
jection beyond the wall, pier or column. The width shall
not be less than 8 inches (203 mm) wider than the wall
supported thereon.

1805.4.3.2 Offsets. The maximum offset of each course
in brick foundation walls stepped up from the footings
shall be 1'/2 inches (38 mm) where laid in single courses,
and 3 inches (76 mm) where laid in double courses.

1805.4.4 Steel griillage footings. Grillage footings of struc
tural steel shapes shall be separated with approved steel
spacers and be entirely encased in concrete with at least 6
inches (152 mm) on the bottom and at least 4 inches (102
mm) at all other points. The spaces between the shapes shall
be completely filled with concrete or cement grout.

1805.4.5 Timber footings. Timber footings are permitted
for buildings of Type V construction and as otherwise
approved by the building official. Such footings shall be
treated in accordance with AWPA C2 or C3. Treated timbers
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are not required where placed entirely below permanent
water level, or where used as capping for wood piles that
project above the water level over submerged or marsh
lands. The compressive stresses perpendicular to grain in
untreated timber footings supported upon piles shall not _
exceed 70 percent of the allowable stresses for the species •
and grade of timber as specified in the AFPA NDS.

1805.4.6 Wood foundations. Wood foundation systems
shall be designed and installed in accordance with AFPA
Technical Report No.7. Lumber and plywood shall be
treated in accordance with AWPA C22 and shall be identi
fied in accordance with Section 2303.1.8.1.

1805.5 Foundation walls. Concrete and masonry foundation
walls shall be designed in accordance with Chapter 19 or 21.
Foundation walls that are laterally supported at the top and bot
tom and within the parameters of Tables 1805.5(1) through I
1805.5(4) are permitted to be designed and constructed in ac
cordance with Sections 1805.5.1 through 1805.5.5.

1805.5.1 Foundation wall thickness. The minimum thick
ness ofconcrete and masonry foundation walls shall comply
with Sections 1805.5.1.1 through 1805.5.1.3.

1805.5.1.1 Thickness based on walls supported. The
thickness of foundation walls shall not be less than the
thickness of the wall supported, except that foundation
walls of at least 8 inch (203 mm) nominal width are per-
mitted to support brick-veneered frame walls and
10-inch-wide (254 mm) cavity walls provided the re
quirements of Section ·1805.5.1.2 are met. Corbeling of
masonry shall be in accordance with Section 2104.2. _
Where an 8-inch (203 mm) wall is corbeled, the top cor- •
bel shall be a full course of headers at least 6 inches (152
mm) in length, extending not higher than the bottom of
the floor framing.
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TABLE 1805.5(1)
[PlAiN MASONRY AND PlLAIN CONCRETE FOUNDATION WAlLILSa, b, C

PLAIN MASONRV

MINIMUM NOMINAL WAll THICKNESS (inches)

Soil classes and lateral soilload8 (psf per foot below natural grade)
H1EIGHIT Of

WAll HEIGHT UNBALANCED BACKfill GW, GP, SW and SI? soils GM, GC, SM, SM-SC anOi Ml soils SC, MHI, MIL-Cl and Inorganic Cl soils
(feet) (feet) 30 45 60

4 (or less) 8 8 8

7
5 8 10 10
6 10 12 10 (solidC

)

7 12 10 (solidC
) 10 (solidC

)

4 (or less) 8 8 8
5 8 10 12

8 6 10 12 12 (solidC
)

7 12 12 (solidC
) Noted

8 10 (solidC
) 12 (solidC

) Note d

4 (or less) 8 8 8
5 8 10 12

9
6 12 12 12 (solidC

)

7 12 (solidC
) 12 (solidC

) Note d
8 12 (solidC

) Note d Note d
9 Noted Note d Note d

I?lAIN CONCRETE

MiNIMUM NOMINAL WAll THICKNESS (ill1lches)

Soil classes and lateral soi~ load8 (pst perr foot below natural grade)
HEIGIHIT OIF

WAll HEIGIHIT UNBALANCED BACKlFlll GW, GI?, SW snd SI? soils GM, GC, SM, SM-SC and Ml soils SC, MHI, Ml-Cl and Inorganic Cl soils
(feet) (feet) 30 45 60

4 (orless) 71/ 2 71
/ 2

7 1/ 2

7
5 71/ 2 7 1/ 2 71/ 2
6 71/ 2 7 1/ 2 8
7 71/ 2 8 10

4 (orless) 71/ 2 71/ 2 71/ 2
5 71/ 2 71/ 2 71/ 2

8 6 71
/ 2 71

/ 2 10
7 71/ 2 10 10
8 10 10 12

4 (or less) 71/ 2 71/ 2 71/ 2
5 71/ 2 71/ 2 71/ 2

9
6 7 1/ 2 71/ 2 10
7 71

/ 2 10 10
8 10 10 12
9 10 12 Notee

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm, 1 pound per square foot per foot =0.157 kPa/m.
a. For design lateral soil loads, see Section 1610. Soil classes are in accordance with the Unified Soil Classification System and design lateral soil loads are for moist

soil conditions without hydrostatic pressure.
b. Provisions for this table are based on construction requirements specified in Section 1805.5.2.
c. Solid grouted hollow units or solid masonry units.
d. A design in compliance with Chapter 21 or reinforcement in accordance with Table 1805.5(2) is required.
e. A design in compliance with Chapter 19 is required.
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TABLE 1805.5(2)
8-INCH CONCRETE AND MASONRY FOUNDATION WALLS WITH REINFORCING WHERE d ~ 5 INCHESa, b, C

VERTICAL REINFORCEMENT

WALL HEIGHT OF
Soil classes and lateral soil loads (psf per foot below natural grade)

HEIGHT UNBALANCED BACKFILL GW, GP, SW and SP soils GM, GC, SM, SM-SiC and ML soils SC, MH, ML-CL and Inorganic CL soils
(feet) (feet) 30 45 60

4 (ar less) #4 at 48" a.c. #4 at 48" a.c. #4 at 48" a.c.

7
5 #4 at 48" a.c. #4 at 48" a.c. #4 at 40" a.c.
6 #4 at 48" a.c. #5 at 48" a.c. #5 at 40" a.c.
7 #4 at 40" a.c. #5 at 40" a.c. #6 at 48" a.c.

4 (ar less) #4 at 48" a.c. #4 at 48" a.c. #4 at 48" a.c.
5 #4 at 48" a.c. #4 at 48" a.c. #4 at 40" a.c.

8 6 #4 at 48" a.c. #5 at 48" a.c. #5 at 40" a.c.
7 #5 at 48" a.c. #6 at 48" a.c. #6 at 40" a.c.
8 #5 at 40" a.c. #6 at 40" a.c. #7 at 40" a.c.

4 (ar less) #4 at 48" a.c. #4 at 48" a.c. #4 at 48" a.c.
5 #4 at 48" a.c. #4 at 48" a.c. #5 at 48" a.c.

9 6 #4 at 48" a.c. #5 at 48" a.c. #6 at 48" a.c.
7 #5 at 48" a.c. #6 at 48" a.c. #7 at 48" a.c.
8 #5 at 40" a.c. #7 at 48" a.c. #8 at 48" a.c.
9 #6 at 40" a.c. #8 at 48" a.c. #8 at 32" a.c.

For SI: 1 inch =25.4 mm, 1 foot =304.8 rom, 1 pound per square foot per foot =0.157 kPa/m.
a. For design lateral soil loads, see Section 1610. Soil classes are in accordance with the Unified Soil Classification System and design lateral soil loads are for moist

soil conditions without hydrostatic pressure.
b. Provisions for this table are based on construction requirements specified in Section 1805.5.2.
c. For alternative reinforcement, see Section 1805.5.3.

TABLE 1805.5(3)
10-INCH CONCRETE AND MASONRY FOUNDATION WALLS WITH REINFORCING WHERE d~ 6.75INCHESa,b,c

VERTICAL REINFORCEMENT

WALL HE~GHTOF
Soil classes and lateral soil loadS (psf per foot below natural grade)

HEIGHT UNBALANCED BACKFILL GW, GP, SW and SP soils GM, Ge, SM, SM-SC and ML soils SC, MH, ML-CL and Inorganic CL soils
(feet) (feet) 30 45 60

4 (ar less) #4 at 56" a.c. #4 at 56" a.c. #4 at 56" a.c.

7
5 #4 at 56" a.c. #4 at 56" a.c. #4 at 56" a.c.
6 #4 at 56" a.c. #4 at 48" a.c. #4 at 40" a.c.
7 #4 at 56" a.c. #5 at 56" a.c. #5 at 40" a.c.

4 (or less) #4 at 56" a.c. #4 at 56" a.c. #4 at 56" a.c.
5 #4 at 56" a.c. #4 at 56" a.c. #4 at 48" a.c.

8 6 #4 at 56" a.c. #4 at 48" a.c. #5 at 56" a.c.
7 #4 at 48" a.c. #4 at 32" a.c. #6 at 56" a.c.
8 #5 at 56" a.c. #5 at 40" a.c. #7 at 56" a.c.

4 (ar less) #4 at 56"·a.c. #4 at 56" a.c. #4 at 56" a.c.
5 #4 at 56" a.c. #4 at 56" a.c. #4 at 48" a.c.

9
6 #4 at 56" a.c. #4 at 40" a.c. #4 at 32" a.c.
7 #4 at 40" a.c. #5 at 48" a.c. #6 at 48" a.c.
8 #4 at 32" a.c. #6 at 48" a.c. #4 at 16" a.c.
9 #5 at 40" a.c. #6 at 40" a.c. #7 at 40" a.c.

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm, 1 pound per square foot per foot =0.157 kPa/m.
a. For design lateral soil loads, see Section 1610. Soil classes are in accordance with the Unified Soil Classification System and design lateral soil loads are for moist

soil conditions without hydrostatic pressure.
b. Provisions for this table are based on construction requirements specified in Section 1805.5.2. _
c. For alternative reinforcement, see Section 1805.5.3. •
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TABLE ~8i05.5(4)

~2G~NCH CONCRETE AND MASONRV fOUNDATiON WAllS WITH REINfORCING WHERE d~ 8.75 ~NCHESa,b,c

VERTICAl REiNfORCEMENT

WAll IHEIGIHIT Of
Soii classes and lateral soilload8 (psi per foot below natural grade)

IHEIGHT IlJJNBAlANCED BACKfill GW, GP, SW all1ld SIP soils GM, GC, SM, SM-SC and MIL soils SC, MH!, Ml-Cl and inorganic Cl soils
(feet) (feet) 30 415 60

4 (or less) #4 at 72" O.c. #4 at 72" O.c. #4 at 72" O.c.

7
5 #4 at 72" O.c. #4 at 72" O.c. #4 at 72" O.c.
6 #4 at 72" O.c. #4 at 64" O.c. #4 at 48" O.c.
7 #4 at 72" O.c. #4 at 48" O.c. #5 at 56" O.c.

4 (or less) #4 at 72" O.c. #4 at 72" O.c. #4 at 72" O.c.
5 #4 at 72" O.c. #4 at 72" O.c. #4 at 72" O.c.

8 6 #4 at 72" O.c. #4 at 56" O.c. #5 at 72" O.c.
7 #4 at 64" O.c. #5 at 64" O.c. #4 at 32" O.c.
8 #4 at 48" O.c. #4 at 32" O.c. #5 at 40" O.c.

4 (orless) #4 at 72" O.c. #4 at 72" O.c. #4 at 72" O.c.
5 #4 at 72" O.c. #4 at 72" O.c. #4 at 64" O.c.

9
6 #4 at 72" O.c. #4 at 56" O.c. #5 at 64" O.c.
7 #4 at 56" O.c. #4 at 40" O.c. #6 at 64" O.c.
8 #4 at 64" O.c. #6 at 64" O.c. #6 at 48" O.c.
9 #5 at 56" O.c. #7 at 72" O.c. #6 at 40" O.c.

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm, 1 pound per square foot per foot =0.157 kPa/m.
a. For design lateral soil loads, see Section 1610. Soil classes are in accordance with the Unified Soil Classification System and design lateral soil loads are for moist

soil conditions without hydrostatic pressure.
b. Provisions for this table are based on construction requirements specified in Section 1805.5.2.
c. For alternative reinforcement, see Section 1805.5.3.

1805.5011.2 l'lhliclkHlless based! o~ solill ioarl]s9 llllllllballanced.
backmll height allull wan !lJleight. The thickness of foun
dation walls shall comply with the requirements of Table
1805.5(1) for plain masonry and plain concrete walls or
Table 1805.5(2), 1805.5(3) or 1805.5(4) for reinforced
concrete and masonry walls. When using the tables, ma
sonry shall be laid in running bond and the mortar shall
be Type M or S.

Unbalanced backfill height is the difference in height
of the exterior and interior finish ground levels. Where an
interior concrete slab is provided, the unbalanced back
fill height shall be measured from the exterior finish
ground level to the top of the interior concrete slab.

1805.5.:D..3 RUlblbRe stone. Foundation walls of rough or
random rubble stone shall not be less than 16 inches (406
mm) thick. Rubble stone shall not be used for foundations
for structures in Seismic Design Category C, D, E or F.

1805.5.2 IFounrll31tli«Jl!rn wafiR IIRull1!:erialls. Foundation walls
constructed in accordance with Table 1805.5(1), 1805.5(2),
1805.5(3) or 1805.5(4) shall comply with the following:

1. Vertical reinforcement shall have a minimum yield
strength of 60,000 psi (414 Mpa).

2. The specified location of the reinforcement shall
equal or exceed the effective depth distance, d,
noted in Tables 1805.5(2), 1805.5(3) and 1805.5(4)
and shall be measured from the face of the soil side
of the wall to the center of vertical reinforcement.
The reinforcement shall be placed within the toler-
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ances specified in ACI 530.11ASCE 6ITMS 402, ~

Article 3.4 B7 of the specified location. ~
3. Concrete shall have a specified compressive strength

of not less than 2,500 psi (17.2 MPa) at 28 days.

4. Grout shall have a specified compressive strength of
not less than 2,000 psi (13.8 MPa) at 28 days.

5. Hollow masonry units shall comply with ASTM C 90
and be installed with Type M or S mortar.

1805.5.3 Alternatnve fm.llfRdatiolill waHl rennfOll"cement. In
lieu of the reinforcement provisions in Table 1805.5(2),
1805.5(3) or 1805.5(4), alternative reinforcing bar sizes and
spacings having an equivalent cross-sectional area of rein
forcement per linear foot (mm) of wall are permitted to be
used, provided the spacing of reinforcement does not
exceed 72 inches (1829 mm) and reinforcing bar sizes do
not exceed No. 11.

1805.5.4 HoRilow masonry wallis. At least 4 inches (102
mm) ofsolid masonry shall be provided at girder supports at
the top of hollow masonry unit foundation walls.

1805.505 Seismic Jrequirements. Tables 1805.5(1) through
1805.5(4) shall be subject to the following limitations in
Sections 1805.5.5.1 and 1805.5.5.2 based on the seismic
design category assigned to the structure as defined in Sec
tion 1616.

1805.5.5.]1 Seismic requliremelITlts fOIi cmlcrete founda Q

aioJl1l wails. Concrete foundation walls designed using
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filled solidly with concrete or Type M or S
mortar.

Exception: Unfilled hollow piers are per
mitted where the unsupported height of the
pier is not more than four times its least di
mension.

1805.7.2 Design criteria. The depth to resist lateral loads
shall be determined by the design criteria established in Sec
tions 1805.7.2.1 through 1805.7.2.3, or by other methods
approved by the building official.

1805.7.2.1 Nonconstrained. The following formula
shall be used in determining the depth of embedment re
quired to resist lateral loads where no constraint is pro
vided at the ground surface, such as rigid floor or rigid
ground surface pavement, and where no lateral constraint
is provided above the ground surface, such as a structural
diaphragm.

1805.7.1 Limitations. The design procedures outlined in
this section are subject to the following limitations:

1. The frictional resistance for structural walls and slabs
on silts and clays shall be limited to one-half of the
normal force imposed on the soil by the weight of the
footing or slab.

2. Posts embedded in earth shall not be used to provide
lateral support for structural or nonstructural materi
als such as plaster, masonry or concrete unless bracing
is provided that develops the limited deflection re
quired.

Wood poles shall be treated in accordance with AWPA C2
orC4.

3.3. Hollow piers shall be capped with 4 inches
(102 mm) of solid masonry or concrete or the
cavities of the top course shall be filled with
concrete or grout.

4. The maximum height of a 4-inch (102 mm) load-bear
ing masonry foundation wall supporting wood frame
walls and floors shall not be more than 4 feet (1219
mm) in height.

5. The unbalanced fill for 4-inch (102 mm) foundation
walls shall not exceed 24 inches (610 mm) for solid
masonry, nor 12 inches (305 mm) for hollow masonry.

1805.6 Foundation plate or sill bolting. Wood foundation
plates or sills shall be bolted or strapped to the foundation or
foundation wall as provided in Chapter 23.

1805.7 Designs employing lateral bearing. Designs to resist
both axial and lateral loads employing posts or poles as col
umns embedded in earth or embedded in concrete footings in
the earth shall conform to the requirements of Sections
1805.7.1 through 1805.7.3.

(]Equation 18-1) e
where:

d = 0.5A{ 1 + [1 + (4.36h/A)]II2}

A = 2.34P/S) b.

1805.5.7 Pier and curtain wall foundations. Except in
Seismic Design Categories D, E and F, pier and curtain wall
foundations are permitted to be used to support light-frame
construction not more than two stories in height, provided
the following requirements are met:

1. AU load-bearing walls shall be placed on continuous
concrete footings bonded integrally with the exterior
wall footings.

2. The minimum actual thickness of a load-bearing ma
sonry wall shall not be less than 4 inches (102 mm)
nominal or 35/ 8 inches (92 mm) actual thickness, and
shall be bonded integrally with piers spaced 6 feet
(1829 mm) on center (o.c.).

3. Piers shall be constructed in accordance with Chapter
21 and the following:

3.1. The unsupported height of the masonry piers
shall not exceed 10 times their least dimen
sion.

3.2. Where structural clay tile or hollow concrete
masonry units are used for piers supporting
beams and girders, the cellular spaces shall be

Tables 1805.5(1) through 1805.5(4) shall be subject to
the following limitations:

1. Seismic Design Categories A and B. No limita
tions, except provide not less than two No.5 bars
around window and door openings. Such bars shall
extend at least 24 inches (610 mm) beyond the cor
ners of the openings

2. Seismic Design Category C. Tables shall not be
used except as allowed for plain concrete members
in Section 1910.4.

3. Seismic Design Categories D, E and F. Tables shall
not be used except as allowed for plain concrete
members in ACI 318, Section 22.10.

1805.5.5.2 Seismic requirements fOIr masonry foun
dation walls. Masonry foundation walls designed using
Tables 1805.5(1) through 1805.5(4) shall be subject to
the following limitations:

1. Seismic Design Categories A and B. No additional
seismic requirements.

2. Seismic Design Category C. A design using Tables
1805.5(1) through 1805.5(4) subject to the seismic
requirements of Section 2106.4.

3. Seismic Design Category D. A design using Tables
1805.2(2) through 1805.5(4) subject to the seismic
requirements of Section 2106.5.

4. Seismic Design Categories E and F. A design using
Tables 1805.2(2) through 1805.5(4) subject to the
seismic requirements of Section 2106.6.

1805.5.6 Foundation wall drainage. Foundation walls
shall be designed to support the weight of the full hydro
static pressure of undrained backfill unless a drainage sys
tem is installed in accordance with Sections 1807.4.2 and
1807.4.3.
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or alternatively

b = Diameter of round post or footing or diagonal di-
mension of square post or footing, feet (m).

d = Depth of embedment in earth in feet (m) but not
over 12 feet (3658 mm) for purpose of computing
lateral pressure.

h = Distance in feet (m) from ground surface to point
of application of "P."

P = Applied lateral force in pounds (kN).

SI = Allowable lateral soil-bearing pressure as set
forth in Section 1804.3 based on a depth of
one-third the depth of embedment in pounds per
square foot (psf) (kPa).

1805.7.2.2 COll1lstrained. The following formula shall be
used to determine the depth of embedment required to re
sist lateral loads where constraint is provided at the
ground surface, such as a rigid floor or pavement.

where:

Mg = moment in the post at grade, in foot-pounds
(kN-m).

S3 = Allowable lateral soil-bearing pressure as set
forth in Section 1804.3 based on a depth equal to
the depth of embedment in pounds per square
foot (kPa).

1805.7.2.3 VertncaD DOlad!. The resistance to vertical loads
shall be determined by the allowable soil-bearing pres
sure set forth in Table 1804.2.

1805.7.3 JBadkfiEt The backfill in the annular space around
columns not embedded in poured footings shall be by one of
the following methods:

1. Backfill shall be of concrete with an ultimate strength
of 2,000 psi (13.8 MPa) at 28 days. The hole shall not
be less than 4 inches (102 mm) larger than the diame
ter of the column at its bottom or 4 inches (102 mm)
larger than the diagonal dimension of a square or rect
angular column.

2. Backfill shall be of clean sand. The sand shall be thor
oughly compacted by tamping in layers not more than
8 inches (203 mm) in depth.

3. Backfill shall be of controlled low-strength material
(CLSM).

1805.8 Desigllll forr eXpaH1lSDVe soins. Footings or foundations for
buildings and structures founded on expansive soils shall be de
signed in accordance with Section 1805.8.1 or 1805.8.2.

Footing or foundation design need not comply with Section
1805.8.1 or 1805.8.2 where the soil is removed in accordance
with Section 1805.8.3, nor where the building official approves
stabilization of the soil in accordance with Section 1805.8.4.

Foundations placed below where volume change occurs
or below expansive soil shall comply with the following
provisions:

1. Foundations extending into or penetrating expansive
soils shall be designed to prevent uplift of the sup
ported structure.

2. Foundations penetrating expansive soils shall be de
signed to resist forces exerted on the foundation due to
soil volume changes or shall be isolated from the ex
pansive soil.

1805.8.2 SiabaoJrnagro1lllllldl ft'olUlH1ldl31tioIIIS. Slab-on-ground,
mat or raft foundations on expansive soils shall be designed
and constructed in accordance with WRIICRSI Design of
Slab-on-Ground Foundations or PTK Design and Construc
tion ofPost-Tensioned Slabs-On-Ground.

ExceptiolI1l~ Slab-on-ground systems that have per
formed adequately in soil conditions similar to those en
countered at the building site are permitted subject to the
approval of the building official.

1805.8.3 Remov31[ of expansive sOln[. Where expansive soil
is removed in lieu of designing footings or foundations in
accordance with Section 1805.8.1 or 1805.8.2, the soil shall
be removed to a depth sufficient to ensure a constant mois
ture content in the remaining soil. Fill material shall not con
tain expansive soils and shall comply with Section 1803.5 or ~

1803.6.

1805.8.1 Foundatioll1ls. Footings or foundations placed on
or within the active zone ofexpansive soils shall be designed
to resist differential volume changes and to prevent struc
tural damage to the supported structure. Deflection and
racking of the supported structure shall be limited to that
which will not interfere with the usability and serviceability
of the structure.

ExceJ!lltiol!Jl~ Expansive soil need not be removed to the
depth of constant moisture, provided the confining pres
sure in the expansive soil created by the fill and sup
ported structure exceeds the swell pressure.

1805.8.4 StabmzatnoJl1l. Where the active zone of expansive
soils is stabilized in lieu of designing footings or
foundations in accordance with Section 1805.8.1 or
1805.8.2, the soil shall be stabilized by chemical,
dewatering, presaturation or equivalent techniques.

1805.9 Seismic rrequnrements. See Section 1910 for additional
requirements for footings and foundations of structures as
signed to Seismic Design Category C, D, E or F.

For structures assigned to Seismic Design Category D, E or
F, provisions of ACI 318, Sections 21.10.1 to 21.10.3, shall ap
ply when not in conflict with the provisions of Section 1805.
Concrete shall have a specified compressive strength of not less
than 3,000 psi (20.68 MPa) at 28 days.

Exceptill())ns~

1. Group R or U occupancies of light-framed construc
tion and two stories or less in height are permitted to

cP =4.25 (MIS3 b)

cP = 4.25(Ph/S3 b)
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use concrete with a specified compressive strength of
not less than 2,500 psi (17.2 MPa) at 28 days.

2. Detached one- and two-family dwellings of
light-frame construction and two stories or less in
height are not required to comply with the provisions
of ACI 318, Sections 21.10.1 to 21.10.3.

SECTION 1806
RETAINING WALLS

1806.1 General. Retaining walls shall be designed to ensure
stability against overturning, sliding, excessive foundation
pressure and water uplift. Retaining walls shall be designed for
a safety factor of 1.5 against lateral sliding and overturning.

SECTION 1807
DAMPPROOFING AND WATERPROOFRNG

1807.1 Where required. Walls or portions thereof that retain
earth and enclose interior spaces and floors below grade shall
be waterproofed and dampproofed in accordance with this sec
tion, with the exception of those spaces containing groups other
than residential and institutional where such omission is not
detrimental to the building or occupancy.

Ventilation for crawl spaces shall comply with Section
1203.4.

1807.1.1 Story above grade. Where a basement is consid
ered a story above grade and the finished ground level adja
cent to the basement wall is below the basement floor
elevation for 25 percent or more of the perimeter, the floor
and walls shall be dampproofed in accordance with Section
1807.2 and a foundation drain shall be installed in accor
dance with Section 1807.4.2. The foundation drain shall be
installed around the portion of the perimeter where the base
ment floor is below ground level. The provisions ofSections
1802.2.3,1807.3 and 1807.4.1 shall not apply in this case.

1807.1.2 Under-floor space. The finished ground level of
an under-floor space such as a crawl space shall not be
located below the bottom of the footings. Where there is evi
dence that the ground-water table rises to within 6 inches
(152 mm) ofthe ground level at the outside building perime
ter, or that the surface water does not readily drain from the
building site, the ground level of the under-floor space shall
be as high as the outside finished ground level, unless an
approved drainage system is provided. The provisions of
Sections 1802.2.3, 1807.2, 1807.3 and 1807.4 shall not
apply in this case.

1807.1.2.1 Flood hazard areas. For buildings and struc
tures in flood hazard areas as established in Section
1612.3, the finished ground level of an under-floor space
such as a crawl space shall be equal to or higher than the
outside finished ground level.
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Exception: Under-floor spaces of Group R-3 build
ings that meet the requirements of FEMAI
FIA-TB-ll.

1807.1.3 Ground-water control. Where the ground-water
table is lowered and maintained at an elevation not less than
6 inches (152 mm) below the bottom ofthe lowest floor, the
floor and walls shall be dampproofed in accordance with
Section 1807.2. The design of the system to lower the
ground-water table shall be based on accepted principles of
engineering that shall consider, but not necessarily be lim
ited to, permeability of the soil, rate at which water enters
the drainage system, rated capacity of pumps, head against
which pumps are to operate and the rated capacity ofthe dis
posal area of the system.

1807.2 Dampproofing required. Where hydrostatic pressure
will not occur as determined by Section 1802.2.3, floors and
walls for other than wood foundation systems shall be
dampproofed in accordance with this section. Wood founda
tion systems shall be constructed in accordance with AFPA
TR7.

1807.2.1 Floors. Dampproofing materials for floors shall be
installed between the floor and the base course required by
Section 1807.4.1, except where a separate floor is provided
above a concrete slab.

Where installed beneath the slab, dampproofing shall
consist of not less than 6-mil (0.006 inch; 0.152 mm) poly
ethylene with joints lapped not less than 6 inches (152 mm),
or other approved methods or materials. Where permitted to
be installed on top of the slab, dampproofing shall consist of
mopped-on bitumen, not less than 4-mil (0.004 inch; 0.102
mm) polyethylene, or other approved methods or materials.
Joints in the membrane shall be lapped and sealed in accor
dance with the manufacturer's installation instructions.

1807.2.2 Walls. Dampproofing materials for walls shall be
installed on the exterior surface of the wall, and shall extend
from the top of the footing to above ground level.

Dampproofing shall consist of a bituminous material, 3
pounds per square yard (16 N/m2) of acrylic modified
cement, I/g-inch (3.2 mm) coat of surface-bonding mortar
complying with ASTM C 887, any of the materials permit
ted for waterproofing by Section 1807.3.2 or other approved
methods or materials.

1807.2..2.1 Surface preparation ofwalls. Prior to appli
cation of dampproofing materials on concrete walls,
holes and recesses resulting from the removal of form
ties shall be sealed with a bituminous material or other
approved methods or materials. Unit masonry walls shall
be parged on the exterior surface below ground level with
not less than 31ginch (9.5 mm) of portland cement mortar.
The parging shall be coved at the footing.

Exception: Parging of unit masonry walls is not re
quired where a material is approved for direct applica
tion to the masonry.

1807.3 WateIrproofing required. Where the ground-water in
vestigation required by Section 1802.2.3 indicates that a hydro-
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static pressure condition exists, and the design does not include
a ground-water control system as described in Section
1807.1.3, walls and floors shall be waterproofed in accordance
with this section.

1807.3.:TI. IFlloOIrs. Floors required to be waterproofed shall
be of concrete, designed and constructed to withstand the
hydrostatic pressures to which the floors will be subjected.

Waterproofing shall be accomplished by placing a mem
brane of rubherized asphalt, butyl rubber, or not less than
6-mil (0.006 inch; 0.152 mm) polyvinyl chloride with joints
lapped not less than 6 inches (152 mm) or other approved
materials under the slab. Joints in the membrane shall be
lapped and sealed in accordance with the manufacturer's
installation instructions.

:TI.80703.2 WaRDs. Walls required to be waterproofed shall be
of concrete or masonry and shall be designed and con
structed to withstand the hydrostatic pressures and other lat
eralloads to which the walls will be subjected.

Waterproofing shall be applied from the bottom of the
wall to not less than 12 inches (305 rom) above the maxi
mum elevation of the ground-water table. The remainder of
the wall shall be dampproofed in accordance with Section
1807.2.2. Waterproofing shall consist of two-ply
hot-mopped felts, not less than 6-mil (0.006 inch; 0.152
rom) polyvinyl chloride, 40-mil (0.040 inch; 1.02 mm)
polymer-modified asphalt, 6-mil (0.006 inch; 0.152 mm)
polyethylene or other approved methods or materials capa
ble ofbridging nonstructural cracks. Joints in the membrane
shall be lapped and sealed in accordance with the manufac
turer's installation instructions.

:TI.80703.2.:TI. SUllIr[ace jp)Jr£jp)aIratllGrrn G[ wanlls. Prior to the
application of waterproofing materials on concrete or
masonry walls, the walls shall be prepared in accordance
with Section 1807.2.2.1.

:TI.807.3.3 ,]"Gllrrnts anndl jp)errne1Iratnmlls. Joints in walls and
floors, joints between the wall and floor and penetrations of
the wall and floor shall be made water-tight utilizing
approved methods and materials.

:TI.807.4 SlI.lllbsonll dnllnllll.age sys1em. Where a hydrostatic pres
sure condition does not exist, dampproofing shall be provided
and a base shall be installed under the floor and a drain installed
around the foundation perimeter. A subsoil drainage system de
signed and constructed in accordance with Section 1807.1.3
shall be deemed adequate for lowering the ground-water table.

:TI.807At:TI. IFlloOIr base COllllIr'Se. Floors of basements, except as
provided for in Section 1807.1.1, shall be placed over a floor
base course not less than 4 inches (102 mm) in thickness that
consists of gravel or crushed stone containing not more than
10 percent ofmaterial that passes through a No.4 (4.75 mm)
sieve.

lExceptiorrn: Where a site is located in well-drained gravel or
sand/gravel mixture soils, a floor base course is not required.

JL807.4.2 JFoIDl!ruiatnmn dlIranrrn. A drain shall be placed around
the perimeter of a foundation that consists of gravel or
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crushed stone containing not more than 10-percent material
that passes through a No.4 (4.75 mm) sieve. The drain shall
extend a minimum of 12 inches (305 rom) beyond the out
side edge of the footing. The thickness shall be such that the
bottom of the drain is not higher than the bottom of the base
under the floor, and that the top of the drain is not less than 6
inches (152 mm) above the top ofthe footing. The top ofthe
drain shall be covered with an approved filter membrane
material. Where a drain tile or perforated pipe is used, the
invert of the pipe or tile shall not be higher than the floor ele
vation. The top of joints or the top of perforations shall be
protected with an approved filter membrane material. The
pipe or tile shall be placed on not less than 2 inches (51 rom)
ofgravel or crushed stone complying with Section 1807.4.1,
and shall be covered with not less than 6 inches (152 mm) of
the same material.

:TI.8@7.4}03 DIranrrnage dnsdnaIrge. The floor base and founda
tion perimeter drain shall discharge by gravity or mechani
cal means into an approved drainage system that complies
with the International Plumbing Code.

lExcelPtnmn: Where a site is located in well-drained gravel
or sand/gravel mixture soils, a dedicated drainage system
is not required.

S!ECT~(()N ~ ~([J)$

P~fE~ AU\fl[D) [P~l[E ~o[UJtl\E[»t\rr~OU\flS

1808.:TI. JI}elffiJl1litnGrrns. The following words and terms shall, for
the purposes of this section, have the meanings shown herein.

lFlLEXIJlRAJL LlENGTH. Flexural length is the length of the n.
pile from the first point of zero lateral deflection to the under- U
side of the pile cap or grade beam.

PJIlER FOUNDATiONS. Pier foundations consist of isolated
masonry or cast-in-place concrete structural elements extend
ing into firm materials. Piers are relatively short in comparison
to their width, with lengths less than or equal to 12 times the
least horizontal dimension of the pier. Piers derive their
load-carrying capacity through skin friction, through end bear
ing, or a combination of both.

Benne~ jp)iers. Belled piers are cast-in-place concrete piers
constructed with a base that is larger than the diameter of the
remainder of the pier. The belled base is designed to
increase the load-bearing area of the pier in end bearing.

PIILE FOUNDATiONS. Pile foundations consist of concrete,
wood or steel structural elements either driven into the ground
or cast in place. Piles are relatively slender in comparison to
their length, with lengths exceeding 12 times the least horizon
tal dimension. Piles derive their load-carrying capacity through
skin friction, through end bearing, or a combination of both.

AIDIgeIre~ 1l.HHllCa§e~ jp)ftBes. Augered uncased piles are con
structed by depositing concrete into an uncased augered
hole, either during or after the withdrawal of the auger.

C31nssGrrn jplintes. Caisson piles are cast-in-place concrete piles
extending into bedrock. The upper portion of a caisson pile
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consists of a cased pile that extends to the bedrock. The
lower portion of the caisson pile consists of an uncased
socket drilled into the bedrock.

Concreteafilled steel pipe and tube piles. Concrete-filled
steel pipe and tube piles are constructed by driving a steel
pipe or tube section into the soil and filling the pipe or tube
section with concrete. The steel pipe or tube section is left in
place during and after the deposition of the concrete.

Driven uncased piles. Driven uncased piles are constructed
by driving a steel shell into the soil to shore an unexcavated
hole that is later filled with concrete. The steel casing is
lifted out of the hole during the deposition ofthe concrete.

Enlarged base piles. Enlarged base piles are cast-in-place
concrete piles constructed with a base that is larger than the
diameter of the remainder of the pile. The enlarged base is
designed to increase the load-bearing area of the pile in end
bearing.

Steelacased piles. Steel-cased piles are constructed by driv
ing a steel shell into the soil to shore an unexcavated hole.
The steel casing is left permanently in place and filled with
concrete.

1808.2 Piers and piles-general requirements.

1808.2.1 Design. Piles are permitted to be designed in
accordance with provisions for piers in Section 1808 and
Sections 1812.3 through 1812.10 where either of the fol
lowing conditions exists, subject to the approval of the
building official:

1. Group R-3 and U occupancies not exceeding two sto
ries of light-frame construction, or

2. Where the surrounding foundation materials furnish
adequate lateral support for the pile.

1808.2.2 General. Pier and pile foundations shall be
designed and installed on the basis of a foundation investi
gation as defined in Section 1802, unless sufficient data
upon which to base the design and installation is available.

The investigation and report provisions of Section 1802
shall be expanded to include, but not be limited to, the fol
lowing:

1. Recommended pier or pile types and installed capaci
ties.

2. Recommended center-to-center spacing of piers or
piles.

3. Driving criteria.

4. Installation procedures.

5. Field inspection and reporting procedures (to include
procedures for verification of the installed bearing ca
pacity where required).

6. Pier or pile load test requirements.

7. Durability of pier or pile materials.

8. Designation of bearing stratum or strata.

9. Reductions for group action, where necessary.
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1808.2.3 Spedall types ofpiles. The use of types ofpiles not _
specifically mentioned herein is permitted, subject to the •
approval of the building official, upon the submission of
acceptable test data, calculations and other information
relating to the structural properties and load capacity of such
piles. The allowable stresses shall not in any case exceed the
limitations specified herein.

1808.2.4 PHe caps. Pile caps shall be of reinforced concrete,
and shall include all elements to which piles are connected,
including grade beams and mats. The soil immediately
below the pile cap shall not be considered as carrying any
vertical load. The tops of piles shall be embedded not less
than 3 inches (76 mm) into pile caps and the caps shall
extend at least 4 inches (102 mm) beyond the edges of piles.
The tops of piles shall be cut back to sound material before
capping.

1808.2.5 Stability. Piers or piles shall be braced to provide
lateral stability in all directions. Three or more piles con
nected by a rigid cap shall be considered braced, provided
that the piles are located in radial directions from the cen
troid of the group not less than 60 degrees (1 rad) apart. A
two-pile group in a rigid cap shall be considered to be braced
along the axis connecting the two piles. Methods used to
brace piers or piles shall be subject to the approval of the
building official.

Piles supporting walls shall be driven alternately in lines .
spaced at least 1 foot (305 mm) apart and located symmet-
rically under the center of gravity of the wall load carried,
unless effective measures are taken to provide for eccen-
tricity and lateral forces, or the wall piles are adequately
braced to provide for lateral stability. A single row of piles
without lateral bracing is permitted for one- and two-fam-
ily dwellings and lightweight construction not exceeding
two stories or 35 feet (10 668 mm) in height, provided the
centers ofthe piles are located within the width ofthe foun-
dation wall.

1808.2.6 Structural integrity. Piers or piles shall be
installed in such a manner and sequence as to prevent distor
tion or damage to piles being installed or already in place to
the extent that such distortion or damage affects the struc
tural integrity of the piles.

•1808.2.7 Splices. Splices shall be constructed so as to pro-
vide and maintain true alignment and position of the compo
nent parts of the pier or pile during installation and
subsequent thereto and shall be of adequate strength to
transmit the vertical and lateral loads and moments occur
ring at the location of the splice during driving and under
service loading. Splices shall develop not less than 50 per
cent of the least capacity of the pier or pile in bending. In
addition, splices occurring in the upper 10 feet (3048 mm) of
the embedded portion of the pier or pile shall be capable of
resisting at allowable working stresses the moment and
shear that would result from an assumed eccentricity of the _
pier or pile load of 3 inches (76 mm), or the pier or pile shall •
be braced in accordance with Section 1808.2.5 to other piers
or piles that do not have splices in the upper 10 feet (3048
mm) of embedment.
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• 1808.2.8 Alllll{))'Wa!bJll~ jplfi~Jr I{))Jr jplfill~ lll{))a((JI§.

18~g.2.8.1 ]j])~a~JrlJ1l]finnaailmll I{))[ alllll{))'Wa!bJll~ lll{))a((JI§. The al
lowable axial and lateral loads on piers or piles shall be
determined by an approved formula, load tests or method
of analysis.

1808.2.8.2 DJrilwilllllg \CJrila~Jrila. The allowable compressive
load on any pile where determined by the application of
an approved driving formula shall not exceed 40 tons
(356 kN). For allowable loads above 40 tons (356 kN),
the wave equation method of analysis shall be used to es
timate pile driveability of both driving stresses and net
displacement per blow at the ultimate load. Allowable
loads shall be verified by load tests in accordance with
Section 1808.2.8.3. The formula or wave equation load
shall be determined for gravity-drop or power-actuated
hammers and the hammer energy used shall be the maxi
mum consistent with the size, strength and weight of the
driven piles. The use of a follower is permitted only with
the approval of the building official. The introduction of
fresh hammer cushion or pile cushion material just prior
to final penetration is not permitted.

1l.808.2.8.,3 ILmn((JI a~§a§. Where design compressive loads
per pier or pile are greater than those permitted by Sec
tion 1808.2.10, or where the design load for any pier or
pile foundation is in doubt, control test piers or piles shall
be tested in accordance with ASTM D 1143 or ASTM D
4945. At least one pier or pile shall be test loaded in each
area of uniform subsoil conditions. Where required by
the building official, additional piers or piles shall be load
tested where necessary to establish the safe design capac
ity. The resulting allowable loads shall not be more than
one-half of the ultimate load capacity of the test pier or
pile as assessed by one of the published methods listed in
Section 1808.2.8.3.1 with consideration for the test type,
duration and subsoil. The ultimate load capacity shall be
determined by a registered design professional, but shall
be no greater than two times the test load that produces a
settlement of0.3 inches (7.6 mm). In subsequent installa
tion of the balance of foundation piles, all piles shall be
deemed to have a supporting capacity equal to the control
pile where such piles are of the same type, size and rela
tive length as the test pile; are installed using the same or
comparable methods and equipment as the test pile; are
installed in similar subsoil conditions as the test pile; and,
for driven piles, where the rate of penetration (e.g., net
displacement per blow) of such piles is equal to or less
than that of the test pile through a comparable driving
distance.

1808.2.8.3.1 ILmn((JI a~§a ~walluMllailoIl1l. lit shall be permit
ted to evaluate pile load tests with any of the following
methods:

1. Davisson Offset Limit.

2. Brinch-Hansen 90% Criterion.

3. Chin-Konder Extrapolation.
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4. Other methods approved by the building offi- n
cial. U

18QD8.2.8.41 Allllo'Wa!bJll~ [JrildnoIl1lall Jre§n§aaIl1l\C~. The as
sumed frictional resistance developed by any pier or un
cased cast-in-place pile shall not exceed one-sixth of the
bearing value of the soil material at minimum depth as
set forth in Table 1804.2, up to a maximum of500 psf (24
kPa), unless a greater value is allowed by the building of
ficial after a soil investigation as specified in Section
1802 is submitted. Frictional resistance and bearing re
sistance shall not be assumed to act simultaneously un
less recommended by a soil investigation as specified in
Section 1802.

18QD8.2.8.5 lUlPJllil[a \CalPJaday. Where required by the de
sign, the uplift capacity of a single pier or pile shall be de
termined by an approved method of analysis based on a
minimum factor of safety of three or by load tests con
ducted in accordance with ASTM D 3689. The maxi
mum allowable uplift load shall not exceed the ultimate
load capacity as determined in Section 1808.2.8.3 di
vided by a factor of safety of two. For pile groups sub
jected to uplift, the allowable working uplift load for the
group shall be the lesser of:

1. The proposed individual pile uplift working load
times the number of piles in the group.

2. Two-thirds of the effective weight of the pile group
and the soil contained within a block defined by the
perimeter of the group and the length of the pile.

18QD8.2.8.lfD ILmn((JIg!bJ~aJrnIl1lg \Cajpladay. Piers, individual
piles and groups of piles shall develop ultimate load ca
pacities of at least twice the design working loads in the
designated load-bearing layers. Analysis shall show that
no soil layer underlying the designated load-bearing lay
ers causes the load-bearing capacity safety factor to be
less than two.

18QD8.2.8.7 B~II1la lPJil~Jr§ I{))Jr lPJnll~§. The load-bearing capac
ity of piers or piles discovered to have a sharp or sweep
ing bend shall be determined by an approved method of
analysis or by load testing a representative pier or pile.

18QD8.2.8.8 (()}weJrlll{))a((JI§ I{))II1l jpln~Jr§ I{))Jr JPlnll~§. The maximum
compressive load on any pier or pile due to mislocation
shall not exceed 110 percent of the allowable design
load.

18QD8.2.~ ILaa~Jrall §UlllPJlPJI{))Jra.

18QD8.2.~.1 G~II1leJrall. Any soil other than fluid soil shall
be deemed to afford sufficient lateral support to the pier
or pile to prevent buckling and to permit the design of the
pier or pile in accordance with accepted engineering
practice and the applicable provisions of this code.

18QD8.2.~.2 lUII1l!bJJra\Ce((JI lPJnlle§. Piles standing unbraced in
air, water or in fluid soils shall be designed as columns in
accordance with the provisions of this code. Such piles
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driven into firm ground can be considered fixed and lat
erally supported at 5 feet (1524 mm) below the ground
surface and in soft material at 10 feet (3048 mm) below
the ground surface unless otherwise prescribed by the
building official after a foundation investigation by an
approved agency.

1808.2.9.3 Allowable lateral load. Where required by
the design, the lateral load capacity of a pier, a single pile
or a pile group shall be determined by an approved
method of analysis or by lateral load tests to at least twice
the proposed design working load. The resulting allow
able load shall not be more than one-half of that test load
that produces a gross lateral movement of 1inch (25 mm)
at the ground surface.

1808.2.1lO Use of higher allowable pier or pile stresses.
Allowable stresses greater than those specified for piers or
for each pile type in Sections 1809 and 1810 are permitted
where supporting datajustifying such higher stresses is filed
with the building official. Such substantiating data shall
include:

1. A soils investigation in accordance with Section
1802.

2. Pier or pile load tests in accordance with Section
1808.2.8.3, regardless of the load supported by the
pier or pile.

The design and installation of the pier or pile foundation
shall be under the direct supervision of a registered design
professional knowledgeable in the field of soil mechanics
and pier or pile foundations who shall certify to the building
official that the piers or piles as installed satisfy the design
criteria.

1808.2.11 Piles in subsiding areas. Where piles are driven
through subsiding fills or other subsiding strata and derive
support from underlying firmer materials, consideration
shall be given to the downward frictional forces that may be
imposed on the piles by the subsiding upper strata.

Where the influence of subsiding fills is considered as
imposing loads on the pile, the allowable stresses specified
in this chapter are permitted to be increased where satisfac
tory substantiating data are submitted.

1808.2.12 Settlement analysis. The settlement of piers,
individual piles or groups of piles shall be estimated based
on approved methods of analysis. The predicted settlement
shall cause neither harmful distortion of, nor instability in,
the structure, nor cause any stresses to exceed allowable val
ues.

1808.2.13 Preexcavation. The use of jetting, augering or
other methods of preexcavation shall be subject to the
approval of the building official. Where permitted,
preexcavation shall be carried out in the same manner as
used for piers or piles subject to load tests and in such a man
ner that will not impair the carrying capacity of the piers or
piles already in place or damage adjacent structures. Pile
tips shall be driven below the preexcavated depth until the
required resistance or penetration is obtained.
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1808.Z.14llnstallation sequence. Piles shall be installed in 
such sequence as to avoid compacting the surrounding soil .,
to the extent that other piles cannot be installed properly, and
to prevent ground movements that are capable of damaging
adjacent structures.

1I.808.2.Jl.5 Use of vibratory drivers. Vibratory drivers shall
only be used to install piles where the pile load capacity is
verified by load tests in accordance with Section 1808.2.8.3.
The installation of production piles shall be controlled
according to power consumption, rate of penetration or
other approved means that ensure pile capacities equal or
exceed those of the test piles.

Jl.808.2']1.6 Pile driveability. Pile cross sections shall be of
sufficient size and strength to withstand driving stresses
without damage to the pile, and to provide sufficient stiff
ness to transmit the required driving forces.

Jl.808.2.17 Protection of pile materials. Where boring
records or site conditions indicate possible deleterious
action on pier or pile materials because of soil constituents,
changing water levels or other factors, the pier or pile mate-
rials shall be adequately protected by materials, methods or
processes approved by the building official. Protective
materials shall be applied to the piles so as not to be rendered
ineffective by driving. The effectiveness of such protective
measures for the particular purpose shall have been thor- e
oughly established by satisfactory service records or other
evidence.

1808.2.18 Use ofexisting piers or piles. Piers or piles left in
place where a structure has been demolished shall not be
used for the support of new construction unless satisfactory
evidence is submitted to the building official, which indi
cates that the piers or piles are sound and meet the require
ments of this code. Such piers or piles shall be load tested or
redriven to verify their capacities. The design load applied
to such piers or piles shall be the lowest allowable load as
determined by tests or redriving data.

1808.2.19 Heaved piles. Piles that have heaved during the
driving of adjacent piles shall be redriven as necessary to
develop the required capacity and penetration, or the capac
ity of the pile shall be verified by load tests in accordance
with Section 1808.2.8.3.

1808.2.20 lldelltification. Pier or pile materials shall be
identified for conformity to the specified grade with this
identity maintained continuously from the point of manu
facture to the point of installation or shall be tested by an
approved agency to determine conformity to the specified
grade. The approved agency shall furnish an affidavit of
compliance to the building official.

1808.2.21 Pier or pine location plan. A plan showing the
location and designation ofpiers or piles by an identification 
system shall be filed with the building official prior to instal- .,
lation of such piers or piles. Detailed records for piers or
individual piles shall bear an identification corresponding to
that shown on the plan.
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• Jl808020Z2 §ped2ll nrmsjplednormo Special inspections in accor
dance with Sections 1704.8 and 1704.9 shall be provided for
piles and piers, respectively.

liSmt2023 §ensmn~ mtesngrm oft' !!DneliS il}li !!DnHeso

R8080ZoZ3J. §ensmk IDlesngrm C~aegil}liY Co Where a struc
ture is assigned to Seismic Design Category C in accor
dance with Section 1616, the following shall apply.
Individual pile caps, piers or piles shall be interconnected
by ties. Ties shall be capable of carrying, in tension and
compression, a force equal to the product of the larger
pile cap or column load times the seismic coefficient, SDS'

divided by 10 unless it can be demonstrated that equiva
lent restraint is provided by reinforced concrete beams
within slabs on grade or reinforced concrete slabs on
grade or confinement by competent rock, hard cohesive
soils or very dense granular soils.

:E~cepanorm~ Piers supporting foundation walls, iso
lated interior posts detailed so the pier is not subject to
lateral loads, lightly loaded exterior decks and patios,
of Group R-3 and U occupancies not exceeding two
stories of light-frame construction, are not subject to
interconnection if it can be shown the soils are of ade
quate stiffness, subject to the approval of the building
official.

U~~802023J.oR Cormrmednm] ao ]lllnlle ~2!!Do Concrete piles
and concrete-filled steel pipe piles shall be connected
to the pile cap by embedding the pile reinforcement or
field-placed dowels anchored in the concrete pile in
the pile cap for a distance equal to the development
length. For deformed bars, the development length is
the full development length for compression or ten
sion, in the case of uplift, without reduction in length
for excess area. Alternative measures for laterally
confining concrete and maintaining toughness and
ductile-like behavior at the top of the pile will be per
mitted provided the design is such that any hinging
occurs in the confined region.

Ends of hoops, spirals and ties shall be terminated
with seismic hooks, as defined in Section 21.1 of ACI
318, turned into the confined concrete core. The mini
mum transverse steel ratio for confinement shall not
be less than one-half of that required for columns.

For resistance to uplift forces, anchorage of steel
pipe (round HSS sections), concrete-filled steel pipe
or H-piles to the pile cap shall be made by means other
than concrete bond to the bare steel section.

:E~~eJ!litnil}rm ~ Anchorage of concrete-filled steel
pipe piles is permitted to be accomplished using
deformed bars developed into the concrete portion
of the pile.

Splices of pile segments shall develop the full
strength of the pile, but the splice need not develop the
nominal strength of the pile in tension, shear and
bending when it has been designed to resist axial and
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shear forces and moments from the load combina- ~
tions of Section 1605.4. ~

R8~8020230R02 Desigrm dd2ills. Pier or pile moments,
shears and lateral deflections used for design shall be
established considering the nonlinear interaction of
the shaft and soil, as recommended by a registered de
sign professional. Where the ratio of the depth of
embedment of the pile-to-pile diameter or width is
less than or equal to six, the pile may be assumed to be
rigid.

Pile group effects from soil on lateral pile nominal
strength shall be included where pile center-to-center
spacing in the direction of lateral force is less than <:

eight pile diameters. Pile group effects on vertical ~

nominal strength shall be included where pile cen- J

ter-to-center spacing is less than three pile diameters.
The pile uplift soil nominal strength shall be taken as
the pile uplift strength as limited by the frictional ~

force developed between the soil and the pile. I

Where a minimum length for reinforcement or the
extent ofclosely spaced confinement reinforcement is
specified at the top of the pier or pile, provisions shall
be made so that those specified lengths or extents are
maintained after pier or pile cutoff.

R8~8020230ZSensmnc Desigllll C2aegoll"Y ID\ :E 011" F. Where
a structure is assigned to Seismic Design Category D, E
or F in accordance with Section 1616, the requirements
for Seismic Design Category C given in Section
1808.2.23.1 shall be met, in addition to the following.
Provisions of ACI 318, Section 21.10.4, shall apply
when not in conflict with the provisions of Sections 1808
through 1812. Concrete shall have a specified compres
sive strength of not less than 3,000 psi (20.68 MPa) at 28
days.

IE~~eJPlanorms~

1. Group R or U occupancies of light-framed con
struction and two stories or less in height are
permitted to use concrete with a specified com
pressive strength of not less than 2,500 psi (17.2
MPa) at 28 days.

2. Detached one- and two-family dwellings of
light-frame construction and two stories or less
in height are not required to comply with the
provisions of ACI 318, Section 21.10.4.

3. Section 21.10.4.4(a) of ACI 318 need not apply
to concrete piles.

R80802023020R JDesngrm detallRs fOli !!Dnell"S9 piRes 31!1lmt
gll"adle beamSo Piers or piles shall be designed and •
constructed to withstand maximum imposed curva
tures from earthquake ground motions and structure
response. Curvatures shall include free-field soil
strains modified for soil-pile-structure interaction
coupled with pier or pile deformations induced by lat
eral pier or pile resistance to structure seismic forces.
Concrete piers or piles on Site Class E or F sites, as de-
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1809.1 Timber piles. Timber piles shall be designed in accor
dance with the AFPA NDS.

I
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tennined in Section 1615.1.1, shall be designed and
detailed in accordance with Sections 21.4.4.1,
21.4.4.2 and 21.4.4.3 of ACI 318 within seven pile di
ameters of the pile cap and the interfaces of soft to me
dium stiff clay or liquefiable strata. For precast
prestressed concrete piles, detailing provisions as
given in Sections 1809.2.3.2.1 and 1809.2.3.2.2 shall
apply.

Grade beams shall be designed as beams in accor
dance with ACI 318, Chapter 21. When grade beams
have the capacity to resist the forces from the load
combinations in Section 1605.4, they need not con
fonn to ACI 318, Chapter 21.

1808.2.23.2.2 Connection to pile cap. For piles re
quired to resist uplift forces or provide rotational re
straint, design of anchorage of piles into the pile cap
shall be provided considering the combined effect of
axial forces due to uplift and bending moments due to
fixity to the pile cap. Anchorage shall develop a mini
mum of 25 percent of the strength of the pile in ten
sion. Anchorage into the pile cap shall be capable of
developing the following:

1. In the case of uplift, the lesser of the nominal
tensile strength of the longitudinal reinforce
ment in a concrete pile, or the nominal tensile
strength of a steel pile, or the pile uplift soil
nominal strength factored by 1.3 or the axial
tension force resulting from the load combina
tions of Section 1605.4.

2. In the case of rotational restraint, the lesser of
the axial and shear forces, and moments result
ing from the load combinations of Section
1605.4 or development of the full axial, bend
ing and shear nominal strength of the pile.

1808.2.23.2.3 FlexuraU strength. Where the vertical
lateral-force-resisting elements are columns, the
grade beam or pile cap flexural strengths shall exceed
the column flexural strength.

The connection between batter piles and grade
beams or pile caps shall be designed to resist the nom
inal strength of the pile acting as a short column. Bat
ter piles and their connection shall be capable of
resisting forces and moments from the load combina
tions of Section 1605.4.

SECTION 1809
DRIVEN PILE FOUNDATIONS

1809.1.1 MateriaHs. Round timber piles shall confonn to
ASTM D 25. Sawn timber piles shall conform to DOC
PS-20.

]1809.1.2 Preservative treatment. Timber piles used to sup
port pennanent structures shall be treated in accordance
with this section unless it is established that the tops of the
untreated timber piles will be below the lowest
ground-water level assumed to exist during the life of the
structure. Preservative and minimum final retention shall be
in accordance with AWPA C3 for round timber piles and
AWPA C24 for sawn timber piles. Preservative-treated tim
ber piles shall be subject to a quality control program admin
istered by an approved agency. Pile cutoffs shall be treated
in accordance with AWPA M4.

]1809.1.3 End-supported piles. Any sudden decrease in
driving resistance of an end-supported timber pile shall be
investigated with regard to the possibility of damage. If the
sudden decrease in driving resistance cannot be correlated
to load-bearing data, the pile shall be removed for inspection
or rejected.

]1809.2 FJrecast concrete ]piles.

li809.2.1 General. The materials, reinforcement and instal
lation of precast concrete piles shall confonn to Sections
1809.2.1.1 through 1809.2.1.4.

1809.2.1.1 Design and manufacture. Piles shall be de
signed and manufactured in accordance with accepted
engineering practice to resist all stresses induced by han
dling, driving and service loads.

1809.2.1.2 Minimum dimension. The minimum lateral
dimension shall be 8 inches (203 mm). Corners of square
piles shall be chamfered.

1809.2.1.3 Reinll'orrcement. Longitudinal steel shall be
arranged in a symmetrical pattern and be laterally tied
with steel ties or wire spiral spaced not more than 4
inches 002 mm) apart, center to center, for a distance of
2 feet (610 mm) from the ends of the pile; and not more
than 6 inches (152 mm) elsewhere except that at the ends
of each pile, the first five ties or spirals shall be spaced 1
inch (25 mm) center to center. The gage of ties and spirals
shall be as follows:

For piles having a diameter of 16 inches (406 mm) or
less, wire shall not be smaller than 0.22 inch (5.6 mm)
(No.5 gage).

For piles having a diameter of more than 16 inches
(406 mm) and less than 20 inches (508 mm), wire shall
not be smaller than 0.238 inch (6 mm) (No.4 gage).

For piles having a diameter of 20 inches (508 mm) and
larger, wire shall not be smaller than 1/4 inch (6.4 mm)
round or 0.259 inch (6.6 mm) (No.3 gage).

1809.2.1.4 InstalHation. Piles shall be handled and
driven so as not to cause injury or overstressing, which _
affects durability or strength. •

Jl809.2.2 Precast nonprestressed piles. Precast
nonprestressed concrete piles shall confonn to Sections
1809.2.2.1 through 1809.2.2.5.
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1809.2.2,]. M~ttel!"n~lls. Concrete shall have a 28-day
specified compressive strength if'J ofnot less than 3,000
psi (20.68 MPa).

1809.2.2.2 Mnrmnmunm IT'tenrmfr'lI)lt"ctemtermt. The minimum
amount of longitudinal reinforcement shall be 0.8 per
cent of the concrete section and shall consist of at least
four bars.

1809.2.2.2.1 §tensmnc IT'tenrmfr'lI)IT'CteIrII1Hermt nrm §teHsmnc ]]])te a

sngrm C~teg([j)IT'Y C. Where a structure is assigned to
Seismic Design Category C in accordance with Sec
tion 1616, the following shall apply. Longitudinal re
inforcement with a minimum steel ratio of 0.01 shall
be provided throughout the length of precast concrete
piles. Within three pile diameters of the bottom of the
pile cap, the longitudinal reinforcement shall be con
fined with closed ties or spirals of a minimum 3fs inch
(9.5 mm) diameter. Ties or spirals shall be provided at
a maximum spacing ofeight times the diameter of the
smallest longitudinal bar, not to exceed 6 inches (152
mm). Throughout the remainder of the pile, the closed
ties or spirals shall have a maximum spacing of 16
times the smallest longitudinal-bar diameter, not to
exceed 8 inches (203 mm).

1809.2.2.2.2 §tenslI1IJllltC IT'enrmfr'([j)IT'cemermt nrm §tensmnc ]]])te a

sngrm C~teg([j)IT'Y ]]])9 .IE ([j)IT' IF. Where a structure is as
signed to Seismic Design Category D, E or F in
accordance with Section 1616, the requirements for
Seismic Design Category C in Section 1809.2.2.2.1
shall apply except as modified by this section. Trans
verse confinement reinforcement consisting of closed
ties or equivalent spirals shall be provided in accor
dance with Sections 21.4.4.1, 21.4.4.2 and 21.4.4.3 of
ACI 318 within three pile diameters of the bottom of
the pile cap. For other than Site Class E or F, or
liquefiable sites and where spirals are used as the
transverse reinforcement, it shall be permitted to use a
volumetric ratio of spiral reinforcement of not less
than one-half that required by Section 21.4.4.1 (a) of
ACI318.

1809.2.2.3 Allllmo/~!blllte stIT'tesses. The allowable compres
sive stress in the concrete shall not exceed 33 percent of
the 28-day specified compressive strength if'J applied to
the gross cross-sectional area of the pile. The allowable
compressive stress in the reinforcing steel shall not ex
ceed 40 percent of the yield strength of the steel if) or a
maximum of 30,000 psi (207 MPa). The allowable ten
sile stress in the reinforcing steel shall not exceed 50 per
cent of the yield strength of the steel if) or a maximum of
24,000 psi (165 MPa).

1809.2.2.41lIrm§t~llll~tn([j)rm. A precast concrete pile shall not
be driven before the concrete has attained a compressive
strength of at least 75 percent of the 28-day specified
compressive strength if'e), but not less than the strength
sufficient to withstand handling and driving forces.

som..s ANlDl IFO~NlDlAT~ONS

U~09.2.2.5 C([j)rmcIT'tete C([j)'VteIT'. Reinforcement for piles that
are not manufactured under plant conditions shall have a
concrete cover of not less than 2 inches (51 mm).

Reinforcement for piles manufactured under plant
control conditions shall have a concrete cover of not less
than 11/ 4 inches (32 mm) for No.5 bars and smaller, and
not less than 11/ 2 inches (38 mm) for No.6 through No. 11
bars except that longitudinal bars spaced less than 11/ 2

inches (38 mm) clear distance apart shall be considered
bundled bars for which the minimum concrete cover
shall be equal to that for the equivalent diameter of the
bundled bars.

Reinforcement for piles exposed to seawater shall
have a concrete cover ofnot less than 3 inches (76 mm).

1809.2.3 JPIT'tec~§t lP'IT'testIT'tesserll jplnlltes. Precast prestressed
concrete piles shall conform to the requirements of Sections
1809.2.3.1 through 1809.2.3.5.

1SQD9.2.3.1 M~tteIT'ii~lls. Prestressing steel shall conform
to ASTM A 416. Concrete shall have a 28-day specified
compressive strength if'J of not less than 5,000 psi
(34.48 MPa).

1SQD9.2.3.2 Desngrm. Precast prestressed piles shall be de
signed to resist stresses induced by handling and driving
as well as by loads. The effective prestress in the pile
shall not be less than 400 psi (2.76 MPa) for piles up to 30
feet (9144 mm) in length, 550 psi (3.79 MPa) for piles up
to 50 feet (15240 mm) in length and 700 psi (4.83 MPa)
for piles greater than 50 feet (15 240 mm) in length.

Effective prestress shall be based on an assumed loss
of 30,000 psi (207 MPa) in the prestressing steel. The
tensile stress in the prestressing steel shall not exceed the
values specified in ACI 318.

1809.2.3.2.1 DtesiigJffi nrm §ensmlltC Il))esngrm C~tegoll"Y C.
Where a structure is assigned to Seismic Design Cate
gory C in accordance with Section 1616, the follow
ing shall apply. The minimum volumetric ratio of
spiral reinforcement shall not be less than 0.007 or the
amount required by the following formula for the up
per 20 feet (6096 mm) of the pile.

where:

f'e = Specified compressive strength of concrete,
psi (MPa)

/yh = Yield strength of spiral reinforcement ::;
85,000 psi (586 MPa).

Ps = Spiral reinforcement index (vol. spiral/vol.
core).

At least one-half the volumetric ratio required by
Equation 18-4 shall be provided below the upper 20
feet (6096 mm) of the pile.
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but not less than:

(Equation 18m lO)

where:

hh =

he =

s =

Aeh = Core area defined by spiral outside di- -ameter, square inches (mm2
).

f'e = Specified compressive strength of con-
crete, psi (MPa)

hh = Yield strength of spiral reinforcement
S 85,000 psi (586 MPa).

P = Axial load on pile, pounds (kN), as deter-
mined from Equations 16-5 and 16-6.

Ps = Volumetric ratio (vol. spiral! vol. core).

but not less than:

This required amount of spiral reinforcement
is permitted to be obtained by providing an in
ner and outer spiral.

6. When transverse reinforcement consists ofrect
angular hoops and cross ties, the total cross-sec
tional area of lateral transverse reinforcement in
the ductile region with spacings, and perpendic
ular to dimension, he' shall conform to:

(Equation 18m 9)

(Equation 18m S)

Ash = 0.3she(f'e !/yh)(Ag IAeh - 1.0)[0.5 + lAPI
(j' fig)]

S 70,000 psi (483 MPa).

Cross-sectional dimension of pile core
measured center to center of hoop rein
forcement, inch (mm).

Spacing of transverse reinforcement
measured along length of pile, inch
(mm).

Ash = Cross-sectional area of tranverse rein
forcement, square inches (mm2)

f'e = Specified compressive strength of con- I
crete, psi (MPa)

The hoops and cross ties shall be equivalent to de
formed bars not less than No.3 in size. Rectangular
hoop ends shall terminate at a comer with seismic
hooks.

Outside of the length of the pile requiring tranS-I
verse confinement reinforcing, the spiral or hoop rein
forcing with a volumetric ratio not less than one-half
of that required for transverse confinement reinforc
ing shall be provided.

1809.2.3.3 Allowable stll"esses. The maximum allowable _
design compressive stress,f'e' in concrete shall be deter- •
mined as follows:

fe = 0.33 f'e - 0.27/pe

(lEquatioInl18~ 7)

and need not exceed:

Ps=0.021

where:

Ag = Pile cross-sectional area, square inches
(mm2).

The pile cap connection by means of dowels as in
dicated in Section 1808.2.23.1 is permitted. Pile cap
connection by means of developing pile reinforcing
strand is permitted provided that the pile reinforcing
strand results in a ductile connection.

5. Where the transverse reinforcement consists of
circular spirals, the volumetric ratio of spiral
transverse reinforcement in the ductile region
shall comply with the following:

1809.2.3.2.2 Design in Seismic Design Category D,
E or F. Where a structure is assigned to Seismic De
sign Category D, E or F in accordance with Section
1616, the requirements for Seismic Design Category
C in Section 1809.2.3.2.1 shall be met, in addition to
the following:

1. Requirements in ACI 318, Chapter 21, need not
apply, unless specifically referenced.

2. Where the total pile length in the soil is 35 feet
(10668 mm) or less, the lateral transverse rein
forcement in the ductile region shall occur
through the length of the pile. Where the pile
length exceeds 35 feet (10 668 mm), the ductile
pile region shall be taken as the greater of 35
feet (10 668 mm) or the distance from the un
derside of the pile cap to the point of zero curva
ture plus three times the least pile dimension.

3. In the ductile region, the center-to-center spac
ing of the spirals or hoop reinforcement shall
not exceed one-fifth of the least pile dimension,
six times the diameter of the longtitudinal
strand, or 8 inches (203 mm), whichever is
smaller.

4. Circular spiral reinforcement shall be spliced
by lapping one full tum and bending the end of
the spiral to a 90-degree hook or by use of a me
chanical or welded splice complying with Sec.
12.14.3 of ACI 318.

I
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where:

l'e = The 28-day specified compressive strength of the
concrete.

J;c = The effective prestress stress on the gross section.

R801l}.2.3.41 ITnn§tallllatn([J)nn. A prestressed pile shall not be
driven before the concrete has attained a compressive
strength of at least 75 percent of the 28-day specified
compressive strength (f'e>, but not less than the strength
sufficient to withstand handling and driving forces.

R801l}.2.3.5 C([J)nntCIT'ete tC([J)veIT'. Prestressing steel and pile
reinforcement shall have a concrete cover of not less than
11

/ 4 inches (32 rom) for square piles of 12 inches (305
mm) or smaller size and I I/ Z inches (38 mm) for larger
piles, except that for piles exposed to seawater, the mini
mum protective concrete cover shall not be less than 21/ Z

inches (64 rom).

R8lIb9.3 StIT'UlltCtu1lIT'21ll §teell ]p)nlle§. Structural steel piles shall con
form to the requirements of Sections 1809.3.1 through
1809.3.5.

R809.3.R M21teIT'nall§. Structural steel piles, steel pipe and
fully welded steel piles fabricated from plates shall conform
to ASTM A 36, ASTM A 252, ASTM A 283, ASTM A 572,
ASTM A 588 or ASTM A 913.

Ji809.3.2 AllHmo/21lhlle §tIT'e§§e§. The allowable axial stresses
shall not exceed 35 percent of the minimum specified yield
strength (F).

IE%tCe]p)tn([J)nn~ Where justified in accordance with Section
1808.2.10, the allowable axial stress is permitted to be in
creased above 0.35Fy, but shall not exceed 0.5FY'

R809.3.3 [J)nmenn§n([J)nn§ ([J)jf IHI~]p)nlle§. Sections of H-piles shall
comply with the following:

1. The flange projections shall not exceed 14 times the
minimum thickness of metal in either the flange or the
web and the flange widths shall not be less than 80
percent of the depth of the section.

2. The nominal depth in the direction ofthe web shall not
be less than 8 inches (203 rom).

3. Flanges and web shall have a minimum nominal
thickness of 3/8 inch (9.5 mrn).

R801l)).3.4! [J)nmenn§n([J)nn§ ([J)jf §teell ]p)njple ]p)nlle§. Steel pipe piles
driven open ended shall have a nominal outside diameter of
not less than 8 inches (203 mm). The pipe shall have a mini
mum of0.34 square inch (219 mrnZ) of steel in cross section
to resist each 1,000 foot-pounds (1356 Nxm) of pile ham
mer energy or the equivalent strength for steels having a
yield strength greater than 35,000 psi (241 MPa). Where
pipe wall thickness less than 0.188 inch (4.8 mm) is driven
open ended, a suitable cutting shoe shall be provided.

~lECll~ON ~ ~~ (OJ

CASllg~~g[PlACE CO~(c~Er[E [P~lrE rFOQJJ~[1)All"~ONS

RSRO.R Gennelr21ll. The materials, reinforcement and installation
of cast-in-place concrete piles shall conform to Sections
1810.1.1 through 1810.1.3.

RSR@.R.R M21ttelrnall§. Concrete shall have a 28-day specified
compressive strength (f'e> of not less than 2,500 psi (17.24
MPa). Where concrete is placed through a funnel hopper at
the top of the pile, the concrete mix shall be designed and
proportioned so as to produce a cohesive workable mix hav
ing a slump of not less than 4 inches (102 mrn) and not more
than 6 inches (152 mm). Where concrete is to be pumped,
the mix design including slump shall be adjusted to produce
a pumpable concrete.

RSR@.R.2 lRtennnjf([J)IT'tCtelI1l1ltennt. Except for steel dowels embed
ded 5 feet (1524 mrn) or less in the pile and as provided in
Section 1810.3.4, reinforcement where required shall be
assembled and tied together and shall be placed in the pile as
a unit before the reinforced portion of the pile is filled with
concrete except in augered uncased cast-in-place piles. Tied
reinforcement in augered uncased cast-in-place piles shall
be placed after piles are concreted, while the concrete is still
in a semifluid state.

RSR@.R.2.R lRtennnjf([J)IT'tCtemtennt nnn Sten§J!1IlllltC [J)te§ngnn CategoIT'y
C. Where a structure is assigned to Seismic Design Cate
gory C in accordance with Section 1616, the following
shall apply. A minimum longitudinal reinforcement ratio
of 0.0025 shall be provided for uncased cast-in-place
concrete drilled or augered piles, piers or caissons in the
top one-third of the pile length, a minimum length of 10
feet (3048 mm) below the ground or that required by
analysis, whichever length is greatest. The minimum re
inforcement ratio, but no less than that ratio required by
rational analysis, shall be continued throughout the flex
ural length of the pile. There shall be a minimum of four
longitudinal bars with closed ties (or equivalent spirals)
of a minimum 3/8 inch (9 mrn) diameter provided at
16-longitudinal-bar diameter maximum spacing. Trans
verse confinement reinforcing with a maximum spacing
of 6 inches (152 rom) or 8-longitudinal-bar diameters,
whichever is less, shall be provided within a distance
equal to three times the least pile dimension of the bot
tom of the pile cap.

RSR@.R.2.2 Rennnjf([J)IT'tCemennt nnn §en§mlltC [J)e§ngnn C2teg([J)IT'y
[J)9 IE ([J)IT' IF. Where a structure is assigned to Seismic De
sign Category D, E or F in accordance with Section 1616,
the requirements for Seismic Design Category C given
above shall be met, in addition to the following. A mini
mum longitudinal reinforcement ratio of 0.005 shall be
provided for uncased cast-in-place drilled or augered
concrete piles, piers or caissons in the top one-half of the
pile length, a minimum length of 10 feet (3048 mm) be
low ground or throughout the flexural length of the pile,
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whichever length is greatest. The flexural length shall be
taken as the length of the pile to a point where the con
crete section cracking moment strength multiplied by 0.4
exceeds the required moment strength at that point.
There shall be a minimum of four longitudinal bars with
transverse confinement reinforcing provided in the pile
in accordance with Sections 21.4.4.1, 21.4.4.2 and
21.4.4.3 of ACI 318 within three times the least pile di
mension of the bottom of the pile cap. It shall be permit
ted to use a transverse spiral reinforcing ratio of not less
than one-half of that required in Section 21.4.4.1(a) of
ACI 318 for other than Class E, F or liquefiable sites. Tie
spacing throughout the remainder of the concrete section
shall not exceed 12-longitudinal-bar diameters, one-half
the least dimension of the section, nor 12 inches (305
mm). Ties shall be a minimum ofNo. 3 bars for piles with
a least dimension up to 20 inches (508 mm), and No.4
bars for larger piles.

1810.1.3 Concrete placement. Concrete shall be placed in
such a manner as to ensure the exclusion ofany foreign matter
and to secure a full-sized shaft. Concrete shall not be placed
through water except where a tremie or other approved
method is used. When depositing concrete from the top ofthe
pile, the concrete shall not be chuted directly into the pile but
shall be poured in a rapid and continuous operation through a
funnel hopper centered at the top of the pile.

1810.2 Enlarged base piles. Enlarged base piles shall conform
to the requirements of Sections 1810.2.1 through 1810.2.5.

1810.2.1 Materials. The maximum size for coarse aggre
gate for concrete shall be 3/4 inch (19.1 mm). Concrete to be
compacted shall have a zero slump.

1810.2.2 Allowable stresses. The maximum allowable
design compressive stress for concrete not placed in a per
manent steel casing shall be 25 percent of the 28-day speci
fied compressive strength (f'J. Where the concrete is placed
in a permanent steel casing, the maximum allowable con
crete stress shall be 33 percent of the 28-day specified com
pressive strength (f'J.

1810.2.3 Installation. Enlarged bases formed either by com
pacting concrete or driving a precast base shall be formed in
or driven into granular soils. Piles shall be constructed in the
same manner as successful prototype test piles driven for the
project. Pile shafts extending through peat or other organic
soil shall be encased in a permanent steel casing. Where a
cased shaft is used, the shaft shall be adequately reinforced to
resist column action or the annular space around the pile shaft
shall be filled sufficiently to reestablish lateral support by the
soil. Where pile heave occurs, the pile shall be replaced
unless it is demonstrated that the pile is undamaged and capa
ble of carrying twice its design load.

1810.2.4 Load-bearing capacity. Pile load-bearing capac
ity shall be verified by load tests in accordance with Section
1808.2.8.3.

11.810.2.5 Concrete cover. The minimum concrete cover
shall be 2 1/ 2 inches (64 mm) for uncased shafts and 1 inch
(25 mm) for cased shafts.
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1810.3 Drilled or augered uncased piles. Drilled or augered _
uncased piles shall conform to Sections 1810.3.1 through •
1810.3.5.

1810.3.1 Allowable stresses. The allowable design stress in
the concrete of drilled uncased piles shall not exceed 33 per
cent of the 28-day specified compressive strength (f'e). The
allowable design stress in the concrete of augered
cast-in-place piles shall not exceed 25 percent of the 28-day
specified compressive strength (f'J. The allowable com
pressive stress of reinforcement shall not exceed 34 percent
of the yield strength of the steel or 25,500 psi (175.8 Mpa).

1810.3.2 Dimensions. The pile length shall not exceed 30
times the average diameter. The minimum diameter shall be
12 inches (305 mm).

Exception: The length of the pile is permitted to exceed
30 times the diameter, provided that the design and instal
lation of the pile foundation are under the direct supervi
sion of a registered design professional knowledgeable in
the field of soil mechanics and pile foundations. The regis
tered design professional shall certify to the building offi-I
cial that the piles were installed in compliance with the
approved construction documents.

1810.3.3 Illlstallatiolll. Where pile shafts are formed through
unstable soils and concrete is placed in an open-drilled hole, e
a steel liner shall be inserted in the hole prior to placing the
concrete. Where the steel liner is withdrawn during concret-
ing, the level of concrete shall be maintained above the bot-
tom of the liner at a sufficient height to offset any hydrostatic
or lateral soil pressure.

Where concrete is placed by pumping through a hol
low-stem auger, the auger shall be permitted to rotate in a
clockwise direction during withdrawal. The auger shall be
withdrawn in a continuous manner in increments of about
12 inches (305 mm) each. Concreting pumping pressures
shall be measured and maintained high enough at all times
to offset hydrostatic and lateral earth pressures. Concrete
volumes shall be measured to ensure that the volume of con
crete placed in each pile is equal to or greater than the theo
retical volume of the hole created by the auger. Where the
installation process ofany pile is interrupted or a loss ofcon
creting pressure occurs, the pile shall be redrilled to 5 feet
(1524 mm) below the elevation of the tip of the auger when
the installation was interrupted or concrete pressure was lost
and reformed. Augered cast-in-place piles shall not be
installed within six pile diameters center to center of a pile
filled with concrete less than 12 hours old, unless approved
by the building official. If the concrete level in any com
pleted pile drops during installation of an adjacent pile, the
pile shall be replaced.

18:10.3.4 Reinforcement. For piles installed with a hol
low-stem auger, where full-length longitudinal steel rein- _
forcement is placed without lateral ties, the reinforcement •
shall be placed through ducts in the auger prior to filling the
pile with concrete. All pile reinforcement shall have a con-
crete cover of not less than 21/ 2 inches (64 mm).
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E%ceJPltnorrn~ Where physical constraints do not allow the
placement of the longitudinal reinforcement prior to fill
ing the pile with concrete or where partial-length longitu
dinal reinforcement is placed without lateral ties, the
reinforcement is allowed to be placed after the piles are
completely concreted but while concrete is still in a semi
fluid state.

Jl810.3.5 R.ellJllifGJrcemell1lt nll1l Sensmnc lI)esftgll1l Ca1egGJrY C 9

D9 E Gil" IF. Where a structure is assigned to Seismic Design
Category C, D, E or F in accordance with Section 1616, the
corresponding requirements of Sections 1810.1.2.1 and
1810.1.2.2 shall be met.

:ll.816.4 JI)Jrnvell1l unlfllc2se((][ lPnlles. Driven uncased piles shall con
form to Sections 1810.4.1 through 1810.4.4.

:ll.810.4\.:ll. AllllGW2ibllle stJresses. The allowable design stress in
the concrete shall not exceed 25 percent of the 28-day speci
fied compressive strength (j I J applied to a cross-sectional
area not greater than the inside area of the drive casing or
mandrel.

:ll.810.4.2 lI)nmeIIllSllGll1ls. The pile length shall not exceed 30
times the average diameter. The minimum diameter shall be
12 inches (305 mm).

lE%CeptllGll1l~ The length of the pile is permitted to exceed
30 times the diameter, provided that the design and in
stallation of the pile foundation is under the direct super
vision ofa registered design professional knowledgeable
in the field of soil mechanics and pile foundations. The
registered design professional shall certify to the build
ing official that the piles were installed in compliance
with the approved design.

Jl810.4l.3 llJl1l.stallll2tnGJlli. Piles shall not be driven within six
pile diameters center to center in granular soils or within
one-half the pile length in cohesive soils of a pile filled with
concrete less than 48 hours old unless approved by the build
ing official. If the concrete surface in any completed pile
rises or drops, the pile shall be replaced. Piles shall not be
installed in soils that could cause pile heave.

1810.41.41 CGll1lcJrete CGveJr. Pile reinforcement shall have a
concrete cover of not less than 21/ 2 inches (64 mm), mea
sured from the inside face of the drive casing or mandrel.

:ll.810.5 Steellacaseall pnlles. Steel-cased piles shall comply with
the requirements of Sections 1810.5.1 through 1810.5.4.

:ll.810.5.:ll. MateJrnalls. Pile shells or casings shall be of steel
and shall be sufficiently strong to resist collapse and suffi
ciently water tight to exclude any foreign materials during
the placing of concrete. Steel shells shall have a sealed tip
with a diameter of not less than 8 inches (203 mm).

:ll.810.5.2 AllllGW2ibllle stJresses. The allowable design com
pressive stress in the concrete shall not exceed 33 percent of
the 28-day specified compressive strength (j'e)' The allow
able concrete compressive stress shall be 0.40 (j'e) for that
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portion of the pile meeting the conditions specified in Sec
tions 1810.5.2.1 through 1810.5.2.4.

:ll.8:ll.0.5.2.:ll. Shellll tllnklkll1less. The thickness of the steel
shell shall not be less than manufacturer's standard gage
No. 14 gage (0.068 inch) (1.75 mm) minimum.

:ll.8JW.5.2.2 Shellll tYJPle. The shell shall be seamless or pro
vided with seams of strength equal to the basic material
and be of a configuration that will provide confinement
to the cast-in-place concrete.

:ll.8110.5.2.3 StJrell1lgth. The ratio of steel yield strength (j)
to 28-day specified compressive strength (j'J shall not
be less than six.

:ll.810.5.2.41 Dll2meteJr. The nominal pile diameter shall
not be greater than 16 inches (406 mm).

1810.5.3 !ll1lst31iR2tnorrn. Steel shells shall be mandrel driven
their full length in contact with the surrounding soil. ~

The steel shells shall be driven in such order and with such
spacing as to ensure against distortion of or injury to piles
already in place. A pile shall not be driven within four and
one-half average pile diameters of a pile filled with concrete
less than 24 hours old unless approved by the building offi
cial. Concrete shall not be placed in steel shells within heave
range of driving.

:ll.8:ll.0.5.41 ReirrnfGJrcem.eIDlt. Reinforcement shall not be
placed within 1 inch (25 mm) of the steel shell. Reinforcing
shall be required for unsupported pile lengths or where the
pile is designed to resist uplift or unbalanced lateral loads.

:ll.8:ll.0.5.4.:ll. §ensmnc JrenHllfoJrcemeJrnt. Where a structure is
assigned to Seismic Design Category C, D, E or F in ac
cordance with Section 1616, the reinforcement require
ments for drilled or augered uncased piles in Section
1810.3.5 shall be met.

lE%ceJPlaiolffi~ A spiral-welded metal casing of a thick
ness not less than manufacturer's standard gage No.
14 gage (0.068 inch) is permitted to provide concrete
confinement in lieu of the closed ties or equivalent
spirals required in an uncased concrete pile. Where
used as such, the metal casing shall be protected
against possible deleterious action due to soil constit
uents, changing water levels or other factors indicated
by boring records of site conditions.

:ll.8:ll.0.6 CmllcJrete a fnlllled steeD ]jJJnpe aJlll((][ tunible JPlfiies. Con
crete-filled steel pipe and tube piles shall conform to the re
quirements of Sections 1810.6.1 through 1810.6.5.

:ll.8:ll.0.([j).:ll. M2teJrii2lls. Steel pipe and tube sections used for
piles shall conform to ASTM A 252 or ASTM A 283. Con
crete shall conform to Section 1810.1.1. The maximum
coarse aggregate size shall be 3/4 inch (19.1 mm).

:ll.8UMii.2 AnllGW2bDe stJresses. The allowable design com
pressive stress in the concrete shall not exceed 33 percent of
the 28-day specified compressive strength (j'e)' The allow-
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able design compressive stress in the steel shall not exceed
35 percent of the minimum specified yield strength of the
steel (Fy ), provided Fy shall not be assumed greater than
36,000 psi (248 MPa) for computational purposes.

Exception: Where justified in accordance with Section
1808.2.10, the allowable stresses are permitted to be in
creased to 0.50 Fy

1810.6.3 Minimum dimensions. Piles shall have a nominal
outside diameter of not less than 8 inches (203 mm) and a
minimum wall thickness in accordance with Section
1809.3.4. For mandrel-driven pipe piles, the minimum wall
thickness shall be 1/10 inch (2.5 mm).

1810.6.4 Reinforcement. Reinforcement steel shall con
form to Section 1810.1.2. Reinforcement shall not be placed
within 1 inch (25 mm) of the steel casing.

1810.6.4.1 Seismic reinforcement. Where a structure is
assigned to Seismic Design Category C, D, E or F in ac
cordance with Section 1616, the following shall apply.
Minimum reinforcement no less than 0.01 times the
cross-sectional area of the pile concrete shall be provided
in the top of the pile with a length equal to two times the
required cap embedment anchorage into the pile cap, but
not less than the tension development length of the rein
forcement. The wall thickness of the steel pipe shall not
be less than 3/16 inch (5 mm).

1810.6.5 Placing concrete. The placement ofconcrete shall
conform to Section 1810.1.3.

1810.7 Caisson. piles. Caisson piles shall conform to the re
quirements of Sections 1810.7.1 through 1810.7.6.

1810.7.1 Construction. Caisson piles shall consist of a
shaft section of concrete-filled pipe extending to bedrock
with an uncased socket drilled into the bedrock and filled
with concrete. The caisson pile shall have a full-length
structural steel core or a stub core installed in the rock socket
and extending into the pipe portion a distance equal to the
socket depth.

1810.7.2 Materials. Pipe and steel cores shall conform to
the material requirements in Section 1809.3. Pipes shall
have a minimum wall thickness of 3/8 inch (9.5 rnm) and
shall be fitted with a suitable steel-driving shoe welded to
the bottom of the pipe. Concrete shall have a 28-day speci
fied compressive strength if'c) of not less than 4,000 psi
(27.58 MPa). The concrete mix shall be designed and pro
portioned so as to produce a cohesive workable mix with a
slump of 4 inches to 6 inches 002 mm to 152 mm).

1810.7.3 Design. The depth of the rock socket shall be suffi
cient to develop the full load-bearing capacity ofthe caisson
pile with a minimum safety factor of two, but the depth shall
not be less than the outside diameter of the pipe. The design
of the rock socket is permitted to be predicated on the sum of
the allowable load-bearing pressure on the bottom of the
socket plus bond along the sides of the socket. The mini-
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mum outside diameter of the caisson pile shall be 18 inches
(457 mm), and the diameter of the rock socket shall be
approximately equal to the inside diameter of the pile.

1810.7.4 Structural core. The gross cross-sectional area of
the structural steel core shall not exceed 25 percent of the
gross area of the caisson. The minimum clearance between
the structural core and the pipe shall be 2 inches (51 mm).
Where cores are to be spliced, the ends shall be milled or
ground to provide full contact and shall be full-depth
welded.

18110.7.5 ARlowable stresses. The allowable design com
pressive stresses shall not exceed the following: concrete,
0.33f'c; steel pipe, 0.35 Fy and structural steel core, 0.50 Fy•

18110.1.6 Installation. The rock socket and pile shall be
thoroughly cleaned of foreign materials before filling with
concrete. Steel cores shall be bedded in cement grout at the
base of the rock socket. Concrete shall not be placed through
water except where a tremie or other approved method is
used.

S[ECT~ON 1811
COMPOSiTE PILES

JiSH.. n. Gellleriid. Composite piles shall conform to the require
ments of Sections 1811.2 through 1811.5.

11811.2 Desigl1l. Composite piles consisting of two or more ap
proved pile types shall be designed to meet the conditions of in
stallation.

11811.3 LilllllntatiOill ofnoad. The maximum allowable load shall
be limited by the capacity of the weakest section incorporated
in the pile.

n.811.~ Spllices. Splices between concrete and steel or wood
sections shall be designed to prevent separation both before and
after the concrete portion has set, and to ensure the alignment
and transmission of the total pile load. Splices shall be designed
to resist uplift caused by upheaval during driving of adjacent
piles, and shall develop the full compressive strength and not
less than 50 percent of the tension and bending strength of the
weaker section.

11811.5 Seismic rennfoIrcemelIlt. Where a structure is assigned
to Seismic Design Category C, D, E or F in accordance with
Section 1616, the following shall apply. Where concrete and
steel are used as part of the pile assembly, the concrete rein
forcement shall comply with that given in Sections 1810.1.2.1 _
and 1810.1.2.2 or the steel section shall comply with Section •
1809.3.5 or 1810.6.4.1.
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4. Closed ties or spirals where required by Section
1810.1.2.2 are permitted to be limited to the top 3 feet
(914 rum) of the piers 10 feet (3048 mm) or less in
depth supporting Group R-3 and U occupancies of
Seismic Design Category D, not exceeding two sto
ries of light-frame construction.

Jl8Jl2.5 COIl1lCliete JPlllacemeIl1lt. Concrete shall be placed in such
a manner as to ensure the exclusion of any foreign matter and to
secure a full-sized shaft. Concrete shall not be placed through
water except where a tremie or other approved method is used.
When depositing concrete from the top of the pier, the concrete
shall not be chuted directly into the pier but shall be poured in a
rapid and continuous operation through a funnel hopper cen
tered at the top of the pier.

JlSJl2.6 BeDDed! !bottoms. Where pier foundations are belled at
the bottom, the edge thickness of the bell shall not be less than
that required for the edge of footings. Where the sides of the
bell slope at an angle less than 60 degrees (1 rad) from the hori
zontal, the effects of vertical shear shall be considered.

llSJl2.7 MaSOlTI\liY. Where the unsupported height of foundation
piers exceeds six times the least dimension, the allowable
working stress on piers of unit masonry shall be reduced in ac
cordance with ACI 530/ASCE 5ITMS 402.

Jl8Jl2.8 COIl1lcrete. Where adequate lateral support is not pro
vided, and the unsupported height to least lateral dimension
does not exceed three, piers of plain concrete shall be designed
and constructed as pilasters in accordance with ACI 318.
Where the unsupported height to least lateral dimension ex
ceeds three, piers shall be constructed of reinforced concrete,
and shall conform to the requirements for columns in ACI 318.

lExceJPltiioIl1l: Where adequate lateral support is furnished by
the surrounding materials as defined in Section 1808.2.9,
piers are permitted to be constructed of plain or reinforced
concrete. The requirements of ACI 318 for bearing on con
crete shall apply.

JlSJl2.9 SteeR slhleDn. Where concrete piers are entirely encased
with a circular steel shell, and the area of the shell steel is con
sidered reinforcing steel, the steel shall be protected under the
conditions specified in Section 1808.2.17. Horizontal joints in
the shell shall be spliced to comply with Section 1808.2.7.

1S1Z.JllID ~ewatelifiHllg. Where piers are carried to depths below
water level, the piers shall be constructed by a method that will
provide accurate preparation and inspection of the bottom, and
the depositing or construction of sound concrete or other ma
sonry in the dry.

JExcepaiioIl1ls:

1. Isolated piers supporting posts of Group R-3 and U
occupancies not exceeding two stories of light-frame
construction are permitted to be reinforced as re
quired by rational analysis but not less than a mini
mum of one No.4 bar, without ties or spirals, when
detailed so the pier is not subject to lateral loads and
the soil is determined to be of adequate stiffness.

2. Isolated piers supporting posts and bracing from
decks and patios appurtenant to Group R-3 and U oc
cupancies not exceeding two stories of light-frame
construction are permitted to be reinforced as re
quired by rational analysis but not less than one No.4
bar, without ties or spirals, when the lateral load, E, to
the top of the pier does not exceed 200 pounds (890 N)
and the soil is determined to be ofadequate stiffness.

3. Piers supporting the concrete foundation wall of
Group R-3 and U occupancies not exceeding two sto
ries of light-frame construction are permitted to be re
inforced as required by rational analysis but not less
than two No.4 bars, without ties or spirals, when it can
be shown the concrete pier will not rupture when de
signed for the maximum seismic load, Em' and the soil
is determined to be of adequate stiffness.

JExceptnmll: Reinforcement is permitted to be wet set and the
2liz- inch (64 mm) concrete cover requirement be reduced to
2 inches (51 mm) for Group R-3 and U occupancies not
exceeding two stories of light-frame construction, provided
the construction method can be demonstrated to the satisfac
tion of the building official.

Reinforcement shall conform to the requirements of Sec
tions 1810.1.2.1 and 1810.1.2.2.

~!E(clI~O~ ~ f8l~ ~

[?~E[Rl [FOUNIOAT~ON~

1811.2.1 GeJl1leliaH. Isolated and multiple piers used as founda
tions shall conform to the requirements of Sections 1812.2
through 1812.10, as well as the applicable provisions of Sec
tion 1808.2.

~
•..'..'•..'~'.... 1S12.2Lateli2D diill1l1leJl1lsiioIl1ls 2mllllnengllnt. The minimum dimen
"f sion of isolated piers used as foundations shall be 2 feet (610

mm), and the height shall not exceed 12 times the least horizon
tal dimension.

1812.3 M21teliiia!ls. Concrete shall have a 28-day specified com
pressive strength (j'e) of not less than 2,500 psi (17.24 MPa).
Where concrete is placed through a funnel hopper at the top of
the pier, the concrete mix shall be designed and proportioned so
as to produce a cohesive workable mix having a slump of not
less than 4 inches (102 mm) and not more than 6 inches (152
mm). Where concrete is to be pumped, the mix design includ
ing slump shall be adjusted to produce a pumpable concrete.

Jl81l2.4 RenJl1lfr'olicemeIl1lt. Except for steel dowels embedded 5
feet (1524 mm) or less in the pier, reinforcement where re
quired shall be assembled and tied together and shall be placed
in the pier hole as a unit before the reinforced portion of the pier
is filled with concrete.

•

•

•
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Copyright © by the American Concrete Institute and reproduced with their consent. All rights reserved.
Italics are usedfor text within Sections 1902 through 1908 of this code to indicate provisions that differ from ACI 318.

§lECu~Oli\n ~ ~lDl~

GlEU\nlE~ji}\l

liI9l0Ji.Jl §c([j)jple. The provisions of this chapter shaH govern the
materials, quality control, design and construction of concrete
used in structures.

Ji19l0Ji.2 IfDllanrrn amll Irenrrn[([j)Irce([Jl c([j)rrncIre1e. Structural concrete
shall be designed and constructed in accordance with the re
quirements of this chapter and ACI 318 as amended in Section
1908 of this code. Except for the provisions of Sections 1904
and 1911, the design and construction of slabs on grade shall
not be governed by this chapter unless they transmit vertical
loads or lateral forces from other parts of the structure to the
soil.

li19l0Ji.3 §o\lllIrce all1l([Jl ajpljplRficalblnlln1y. The contents of Sections
1902 through 1907 of this chapter are patterned after, and in
general conformity with, the provisions for structural concrete
in ACI 318. Where sections within Chapters 2 through 7 of ACI
318 are referenced in other chapters and appendices of ACI
318, the provisions of Sections 1902 through 1907 of this code
shall apply.

li90li.4 C([j)rrn§1Ir\llldn([j)rrn ([Jl([j)c\lllmerrn1§. The construction docu
ments for structural concrete construction shall include:

1. The specified compressive strength of concrete at the
stated ages or stages of construction for which each
concrete element is designed.

2. The specified strength or grade of reinforcement.

3. The size and location of structural elements, reinforce
ment, and anchors.

4. Provision for dimensional changes resulting from
creep, shrinkage and temperature.

5. The magnitude and location of prestressing forces.

6. Anchorage length of reinforcement and location and
length of lap splices.

7. Type and location of mechanical and welded splices of
reinforcement.

8. Details and location of contraction or isolation joints
specified for plain concrete.

9. Minimum concrete compressive strength at time of
posttensioning.

10. Stressing sequence for posttensioning tendons.

11. For structures assigned to Seismic Design Category D,
E or F, a statement if slab on grade is designed as a struc
tural diaphragm (see Section 21.10.3.4 of ACI 318).

li19l01.5 §pedall nrrnsjpledn([j)rrn. The special inspection of concrete
elements of buildings and structures and concreting operations
shall be as required by Chapter 17.

§lECu~ON ~ 9)«»2
[D)lE~~~~u~Oli\n§

liil}@2.li GerrneIrall. The following words and terms shall, for the
purposes of this chapter and as used elsewhere in this code,
have the meanings shown herein.

AIDlMIIX1fURJE. Material other than water, aggregate or hy
draulic cement, used as an ingredient of concrete and added to
concrete before or during its mixing to modify its properties.

AGGRJEGA1flE. Granular material, such as sand, gravel,
crushed stone and iron blast-furnace slag, used with a cement
ing medium to form a hydraulic cement concrete or mortar.

AGGUGATlE9 ILliGIHI1fWJEliGIHI1f. Aggregate with a dry,
loose weight of 70 pounds per cubic foot (pcf) (1120 kg/m3) or
less.

CJEMlEN1fII1fIIOU§ MA1fJERHAIL§. Materials as specified in
Section 1903 that have cementing value when used in concrete
either by themselves, such as portland cement, blended hydrau
lic cements and expansive cement, or such materials in combi
nation with fly ash, other raw or calcined natural pozzolans,
silica fume, and/or ground granulated blast-furnace slag.

COLUMN. A member with a ratio of height-to-Ieast-Iateral
dimension exceeding three, used primarily to support axial
compressive load.

CONCRJE1flE. A mixture of portland cement or any other hy
draulic cement, fine aggregate, coarse aggregate and water,
with or without admixtures.

CONClRJE1fJE 9 §IP'IECIIIFIIIEIDl COMIP'RJE§SlIVJE
81I'RJENG1I'JHI OW9 if'c). The compressive strength of concrete
used in design and evaluated in accordance with the provisions
of Section 1905, expressed in pounds per square inch (psi)
(MPa). Whenever the quantity f'e is under a radical sign, the
square root of the numerical value only is intended, and the re
sult has units of psi (MPa).

CON1flRA<C1fIION JrOIIN1f. Formed, sawed or tooled groove in
a concrete structure to create a weakened plane and regulate the
location of cracking resulting from the dimensional change of
different parts of the structure.

IDlJElFOlRMlED lRlEIINlFOlRClEMJEN1f. Deformed reinforcing
bars, bar mats, deformed wire, welded plain wire fabric and
welded deformed wire fabric conforming to ACI 318, Section
3.5.3.

IDlUC1f. A conduit (plain or corrugated) to accommodate n
prestressing steel for post-tensioned installation. U
IEIFlFJEC1fIIVJE DIEIfD1fIHI OIF §JEC1fTION (d). The distance mea
sured from extreme compression fiber to the centroid of ten
sion reinforcement.
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TENDON. In pretensioning applications, the tendon is the~
prestressing steel. In posttensioned applications, the tendon is a
complete assembly consisting of anchorages, prestressing steel
and sheathing with coating for unbonded applications or ducts
with grout for bonded applications.

e
I.D.903.8 Glass fiber reinforced concrete. Glass fiber rein

forced concrete (GFRC) and the materials used in such con
crete shall be in accordance with the PCIMNL 128 standard.

SECTION 1903
SPIEClf~CATIONSFOR TESTS AND MATERIALS

1903.1 General. Materials used to produce concrete and test
ing thereof shall comply with the applicable standards listed in
ACI 318 and this section. Tests of concrete and the materials
used in concrete shall be in accordance with ACI 318, Section
3.8. Where required, special inspections and tests shall be in
accordance with Chapter 17.

1903.2 Cement. Cement used to produce concrete shall com- I
ply with ACI 318, Section 3.2.

1903.3 Aggregates. Aggregates used in concrete shall comply
with ACI 318, Section 3.3.

190304 Water. Water used in mixing concrete shall be clean
and free from injurious amounts of oils, acids, alkalis, salts, or
ganic materials or other substances that are deleterious to con
crete or steel reinforcement and shall comply with ACI 318,
Section 3.4.

1903.5 SteeB. reinforcement. Reinforcement and welding of
reinforcement to be placed in concrete construction shall con
form to the requirements of this section.

1903.5.1 Reinforcement type. Reinforcement shall be de
formed reinforcement, except plain reinforcement is per
mitted for spirals or prestressing steel, and reinforcement
consisting of structural steel, steel pipe or steel tubing is per
mitted where specified in ACI 318. Reinforcement shall
comply with ACI 318, Section 3.5.

1903.5.2 Welding. Welding of reinforcing bars shall con
form to AWS D 1.4. Type and location of welded splices and
other required welding of reinforcing bars shall be indicated
on the design drawings or in the project specifications. The
ASTM reinforcing bar specifications, except for ASTM A
706, shall be supplemented to require a report of material
properties necessary to conform to the requirements in AWS
Dl.4.

1903.6 Admixtures. Admixtures to be used in concrete shall
be subject to prior approval by the registered design profes
sional and shall comply with ACI 318, Section 3.6.

1903.7 Storage of materials. The storage of materials for use
in concrete shall comply with the provisions of Sections
1903.7.1 and 1903.7.2.

1903.7J.. Manner of storage. Cementitious materials and
aggregates shall be stored in such a manner as to prevent de
terioration or intrusion of foreign matter.

1903.7.2 Unacceptable material. Any material that has de
teriorated or has been contaminated shall not be used for
concrete.

ISOLATION JOINT. A separation between adjoining parts of
a concrete structure, usually a vertical plane, at a designed loca
tion such as to interfere least with performance of the structure,
yet to allow relative movement in three directions and avoid
formation of cracks elsewhere in the concrete and through
which all or part of the bonded reinforcement is interrupted.

PEDESTAL. An upright compression member with a ratio of
unsupported height-to-average-Ieast-Iateral dimension of three
or less.

PLAIN CONCRETE. Structural concrete with no reinforce
ment or with less reinforcement than the minimum amount
specified for reinforced concrete.

PLAIN REINFORCEMENT. Reinforcement that does not
conform to the definition of "Deformed reinforcement" (see
ACI 318, Section 3.5.4).

• POSTTENSIONING. Method of prestressing in which
I prestressing steel is tensioned after concrete has hardened.

PRECAST CONCRETE. A structural concrete element cast
elsewhere than its final position in the structure.

PRESTRESSED CONCRETE. Structural concrete in which
internal stresses have been introduced to reduce potential ten
sile stresses in concrete resulting from loads.

PRESTRESSING STEEL. High-strength steel element such
as wire, bar or strand, or a bundle of such elements, used to im
part prestress forces to concrete.

PRETENSIONING. Method of prestressing in which
prestressing steel is tensioned before concrete is placed.

REINFORCED CONCRETE. Structural concrete rein
forced with no less than the minimum amounts of prestressing
steel or nonprestressed reinforcement specified in ACI 318,
Chapters 1 through 21 and ACI 318 Appendices A through C.

REINFORCEMENT. Material that conforms to Section
1903.5, excluding prestressing steel unless specifically in
cluded.

RESHORES. Shores placed snugly under a concrete slab or
other structural member after the original forms and shores
have been removed from a larger area, thus requiring the new
slab or structural member to deflect and support its own weight
and existing construction loads applied prior to the installation
of the reshores.

SHORES. Vertical or inclined support members designed to
carry the weight of the formwork, concrete and construction
loads above.

SPIRAL REINFORCEMENT. Continuously wound rein
forcement in the form of a cylindrical helix.

STIRRUP. Reinforcement used to resist shear and torsion
stresses in a structural member; typically bars, wires or welded
wire fabric (plain or deformed) either single leg or bent into L,
U or rectangular shapes and located perpendicular, or at an an
gle to, longitudinal reinforcement. (The term "stirrups" is usu
ally applied to lateral reinforcement in flexural members and
the term "ties" to those in compression members.)

STRUCTURAL CONCRETE. Concrete used for structural
purposes, including plain and reinforced concrete.
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[)URA[8\~~.JuV fRlE(Q)U~REMENu§

19®4.1 W211t~Ir-c~m~rrn1tn1tnm.n§ m211t~Jrn21R§ Ir~anG. The wa
ter-cementitious materials ratios specified in Tables 1904.2.2
and 1904.3 shall be calculated using the weight of cement
meeting ASTM C 150, ASTM C 595, ASTM C 845 or ASTM
C 1157, plus the weight of fly ash and other pozzolans meeting
ASTM C 618, slag meeting ASTM C 989 and silica fume meet
ing ASTM C 1240, if any, except that where concrete is ex
posed to deicing chemicals, Section 1904.2.3 further limits the
amount of fly ash, pozzolans, silica fume, slag or the combina
tion of these materials.

19041.2 lFJr~~7lnrrng ~rrn«:Jl 1lln21wnrrng ~~lP'G§llllll"~§. Concrete that will
be exposed to freezing and thawing or deicing chemicals shall
comply with Sections 1904.2.1 through 1904.2.3.

1904.2.1 AnIr ~lIilaIr~nrrnm~rrn1. Normal-weight and lightweight
concrete exposed to freezing and thawing or deicing chemi
cals shall be air entrained with air content indicated in Table
1904.2.1. Tolerance on air content as delivered shall be ±1.5
percent. For specified compressive strength if 'c) greater
than 5,000 psi (34.47 MPa), reduction of air content indi
cated in Table 1904.2.1 by 1.0 percent is permitted.

TASlE 1!3liOl4.2.1
TOTAL AiR CONTENT fOIRl fIRlOST~IRlIESiSTANT CONClRllElIE

NOMINAL MAXiMUM AiR CONTIEN1l" (percent)
AGGREGA1l"1E SillE8

Severe exposureb Moderane exposlUreb(inclhes)

3/8 71/ 2 6

11
2 7 51

/ 2

31
4 6 5

1 6 41/ 2

11/ 2 51/ 2 4 1/ 2

2c 5 4

3c 41/ 2 31
/ 2

For SI: 1 inch =25.4 mm.
a. See ASTM C 33 for tolerance on oversize for various nominal maximum

size designations.
b. The severe and moderate exposures referenced in this table are not based on

the weathering regions shown in Figure 1904.2.2. For the purposes of this
section, severe and moderate exposures shall be defined as follows:

1. Severe exposure occurs where concrete will be in almost continuous
contact with moisture prior to freezing, or where deicing salts are
used. Examples are pavements, bridge decks, sidewalks, parking ga
rages and water tanks.

2. Moderate exposure occurs where concrete will be only occasionally
exposed to moisture prior to freezing, and where deicing salts are not
used. Examples are certain exterior walls, beams, girders and slabs
not in direct contact with soil.

c. These air contents apply to total mix, as for the preceding aggregate sizes.
When testing these concretes, however, aggregate larger than 11

/ 2 inches is
removed by hand picking or sieving and air content is determined on the mi
nus 1V2-inch fraction ofthe mix (tolerance on air content as delivered applies
to this value). Air content of total mix is computed from value determined on
the minus 1V2-inch fraction.
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:ll.9(l)~.2.2 Corrnclf'~1~ lP'rGpeIrtn~§. Concrete that will be sub
ject to the exposures given in Table 1904.2.2(1) shall con
form to the corresponding maximum water-cementitious
materials ratios and minimum specified concrete compres
sive strength requirements of that table. In addition, con
crete that will be exposed to deicing chemicals shall
conform to the limitations of Section 1904.2.3.

Exception: For occupancies and appurtenances thereto
in Group R occupancies that are in buildings less than
four stories in height, normal-weight aggregate concrete
that is subject to weathering (freezing and thawing), as
determined from Figure 1904.2.2, or deicer chemicals
shall comply with the requirements ofTable 1904.2.2(2).

19041.2.3 D~ndJrng cllnemnc31R§. For concrete exposed to
deicing chemicals, the maximum weight of fly ash, other
pozzolans, silica fume or slag that is included in the concrete
shall not exceed the percentages of the total weight of
cementitious materials given in Table 1904.2.3.

19043 §ll.llRff21te ~~pG§ll.llIT'~§. Where concrete will be exposed to
sulfate-containing solutions, it shall comply with the provi
sions of Sections 1904.3.1 and 1904.3.2.

:ll.9(l)4J3.:ll. Corrncre1e ({jjUJl21Rnay. Concrete to be exposed to sul
fate-containing solutions or soils shall conform to the re
quirements ofTable 1904.3 or shall be concrete made with a
cement that provides sulfate resistance and that has a maxi
mum water-cementitious materials ratio and minimum
compressive strength from Table 1904.3.

190413.2 Cancnum clhlloIrHde. Calcium chloride as an admix
ture shall not be used in concrete to be exposed to severe or
very severe sulfate-containing solutions as defined in Table
1904.3.

1904.4 CGIT'IrO§DOllll jp)IT'otednG!lD. off Ir~HrrnfoJrc~m~Jrnt. Reinforce
ment in concrete shall be protected from corrosion and expo
sure to chlorides as provided by Sections 1904.4.1 and
1904.4.2.

Ji9ij)~AI.l Ge!lD.~r~ll. For corrosion protection of reinforce
ment in concrete, the maximum water-soluble chloride ion
concentrations in hardened concrete at ages from 28 to 42
days contributed from the ingredients including water, ag
gregates, cementitious materials and admixtures shall not
exceed the limits of Table 1904.4.1. When testing is per
formed to determine water-soluble chloride ion content, test
procedures shall conform to ASTM C 1218.

1904.4.2 EXjplOSlUlIre 10 clhlfiorfide§. Where concrete with rein
forcement will be exposed to chlorides from deicing chemi
cals, salt, saltwater, brackish water, seawater or spray from
these sources, the requirements ofTable 1904.2.2(1) for wa
ter-cementitious materials ratio and concrete strength, and
the minimum concrete cover requirements of Section
1907.7, shall be satisfied. See ACI 318, Section 18.16, for
corrosion protection of unbonded tendons.
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~~~~I SEVERE

__~=...IMODERATE

__ NEGLIGIBLE

FiGURE 1904.2.2
WEATHERING PROBABILITY MAP fOR CONCRETEs, b, C

a. Lines defining areas are approximate only. Local areas can be more or less severe than indicated by the region classification.
b. A "severe" classification is where weather conditions encourage or require the use of deicing chemicals or where there is potential for a continuous presence of

moisture during frequent cycles of freezing and thawing. A "moderate" classification is where weather conditions occasionally expose concrete in the presence of
moisture to freezing and thawing, but where deicing chemicals are not generally used. A "negligible" classification is where weather conditions rarely expose con
crete in the presence of moisture to freezing and thawing.

c. Alaska and Hawaii are classified as severe and negligible, respectively.

TABLE 1904.2.2(1)
REQUIREMENTS FOR SPECiAL EXPOSURE CONDITIONS

MAXIMUM WATER-CEMENTITIOUS MATERIALS
RATIO, BY WEIGHT, NORMAL-WEIGHT MINIMUM f' co NORMAL-WEIGHT AND

EXPOSURE CONDITION AGGREGATECONCREIE LIGHTWEIGHT AGGREGATE CONCRETE (psi)

Concrete intended to have low permeability 0.50 4,000
when exposed to water

Concrete exposed to freezing and thawing in a 0.45 4,500
moist condition or to deicing chemicals

For corrosion protection of reinforcement in
concrete exposed to chlorides from deicing

0.40 5,000
chemicals, salt, saltwater, brackish water,
seawater or spray from these sources

For SI: 1 pound per square inch =0.00689 MPa.
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TABLE 19104.2.2(2)
MiN~MijJM S~lEtCifilED COMPRESSiVE SlRENGT!-lI (f'c)

MiNiMUM SPECifiED COMPRESSiVE STRENGTH (f'c a~ 28 days, psi)

lYPIE OR lOCATiON Of CONCRETIE CONSTRIl.BCTION Negligible exposure Moderate exposure Severe exposure

Basement wallsc and foundations not exposed to the weather 2,500 2,500 2,5003

Basement slabs and interior slabs on grade, except garage floor
2,500 2,500 2,5003

slabs

Basement wallsc, foundation walls, exterior walls and other
2,500 3,000b 3,000b

vertical concrete surfaces exposed to the weather

Driveways, curbs, walks, patios, porches, carport slabs, steps and
2,500 3,000b 3,500b

other f1atwork exposed to the weather, and garage floor slabs

For SI: 1 pound per square inch =0.00689 MPa.
a. Concrete in these locations that can be subjected to freezing and thawing during construction shall be ofair-entrained concrete in accordance with Table 1904.2.1.
b. Concrete shall be air entrained in accordance with Table 1904.2.1.
c. Structural plain concrete basement walls are exempt from the requirements for special exposure conditions of Section 1904.2.2 (see Section 1909.1.1).

lABlE 19104.2.3
lRE(Q)ijJ~RIEMIENTS fOIR CONCRETE EXPOSED TO DEiCiNG CIHlIEM!CAlS

i\liAX~MUM PERCIENT Of TOTAL CEMIENTmOLDS
CEIViENTDTDOIl.BS MATERiALS MATIERiAlS BV WEiGHr' b

Fly ash or other pozzolans conforming to ASTM C 618 25

Slag conforming to ASTM C 989 50

Silica fume conforming to ASTM C 1240 10

Total of fly ash or other pozzolans, slag and silica fume 50C

Total of fly ash or other pozzolans and silica fume 35c

a. The total cementitious material also includes ASTM C 150, ASTM C 595, ASTM C 845 and ASTM C 1157 cement.
b. The maximum percentages shall include:

1. Fly ash or other pozzolans present in Type IP or I (PM) blended cement, ASTM C 595, or ASTM C 1157.
2. Slag used in the manufacture of an IS or I (SM) blended cement, ASTM C 595, or ASTM C 1157.
3. Silica fume, ASTM C 1240, present in a blended cement.

c. Fly ash or other pozzolans and silica fume shall constitute no more than 25 and 10 percent, respectively, of the total weight of the cementitious materials.

TABLE 19104.3
lRlEQijJiREMIENTS ~OIRl (CONtCRETIE [E}{POSlElDl TO SlUJl~ATIEDCONTA~N~NGSOUJT~ONS

MAXiMIl.BM
WAIER-CEMIEIi\ITmOIl.BS

MATERIALS RATiO, iIIlii\mViUM i'c'
BV WlEiGHT, NORMAL-WEIGHT

NORMAL-WEiGHT AND UGHITWEIGi-lIT
AGGRIEGATIE AGGRIEGATIE

WATIER SOlll.BBllE ClEMlENT lYPIE CONCRIETlEa CONCRIETE (psi)a
Sll.BlfATIE (S04) iN

ASTM ASTM ASTMSULfATIE SOil, PERCENT SUlfATE (S04)
EXPOSURIE BV WlElGi-lIT iN WATIER (ppm) C 150 C 595 C 1157

Negligible 0.00 - 0.10 0-150 - - - - -

II, IP (MS),

Moderateb 0.10 - 0.20 150 - 1,500 II
IS (MS), P (MS),

MS 0.50 4,000I (PM)(MS),
I (SM)(MS)

Severe 0.20 - 2.00 1,500 - 10,000 V - HS 0.45 4,500

Very severe Over 2.00 Over 10,000
V plus - HS plus

0.45 4,500
pozzolanc pozzoland

For SI: 1 pound per square inch =0.00689 MPa.

•

a. A lower water-cementitious materials ratio or higher strength may be required for low permeability or for protection against corrosion ofembedded items or freez
ing and thawing (see Table 1904.2.2).

b. Seawater.
c. Pozzolan that has been determined by test or service record to improve sulfate resistance when used in concrete containing Type V cement.
d. Pouolan that has been determined by test or service record to improve sulfate resistance when used in concrete containing Type HS blended cement. 0
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TABLE 1904.4.1
MAXIMUM CHLORIDE ION CONTENT FOR CORROSION PROTECTION OF REINFORCEMENT

MAXIMUM WATER SOLUBLE CHLORIDE ION (C~)

TYPE OF MEMBER iN CONCRETE, PERCENT BY WEIGHT OF CEMENT

Prestressed concrete 0.06

Reinforced concrete exposed to chloride in service 0.15

Reinforced concrete that will be dry or protected from moisture in service 1.00

Other reinforced concrete construction 0.30

SECTION 1905
CONCRETE QUALITY, MIXING AND PlAC~!NG

1905.1 General. The required strength and durability of con
crete shall be determined by compliance with the proportion
ing, testing, mixing and placing provisions of Sections
1905.1.1 through 1905.13.

1905.:1.1 Strength. Concrete shall be proportioned to pro
vide an average compressive strength as prescribed in Sec
tion 1905.3, and shall satisfy the durability criteria of
Section 1904. Concrete shall be produced to minimize the
frequency of strengths below f'c as prescribed in Section
1905.6.3.3. For concrete designed and constructed in ac
cordance with this chapter, f'c shall not be less than 2,500
psi (17.22 MPa). No maximum specified compressive
strength shall apply unless restricted by a specific provision
of this code or ACI 318.

1905.1.2 Cylinder tests. Requirements for f 'c shall be
based on tests of cylinders made and tested as prescribed in
Section 1905.6.3.

1905.1.3 Basis of f'c. Unless otherwise specified, f'c shall be
based on 28-day tests. If other than 28 days, test age for f'c
shall be as indicated in construction documents.

1905.1.41 Lightweight aggregate concrete. Where design
criteria in ACI 318, Sections 9.5.2.3, 11.2 and 12.2.4, pro
vide for use of a splitting tensile strength value of concrete
(fcr), laboratory tests shall be made in accordance with
ASTM C 330 to establish the value of fcr corresponding to
the specified value off'c'

1905.Jl.5 Field acceptance. Splitting tensile strength tests
shall not be used as a basis for field acceptance ofconcrete.

1905.2 Selection of concrete proportions. Concrete propor
tions shall be determined in accordance with the provisions of
Sections 1905.2.1 through 1905.2.3.

1905.2.1 General. Proportions of materials for concrete
shall be established to provide:

1. Workability and consistency to permit concrete to be
worked readily into forms and around reinforcement
under the conditions of placement to be employed,
without segregation or excessive bleeding.

2. Resistance to special exposures as required by Sec
tion 1904.

3. Conformance with the strength test requirements of
Section 1905.6.
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1905.2.2 Different materials. Where different materials
are to be used for different portions of proposed work, each
combination shall be evaluated.

1905.2.3 Basis of proportions. Concrete proportions shall I
be established in accordance with Section 1905.3 or Section
1905.4, and shall comply with the applicable requirements
of Section 1904.

1905.3 Proportioning 0111 the basis offield experielllce and/or
triaD mnxtures. Concrete proportioning determined on the ba
sis of field experience and/or trial mixtures shall be done in ac
cordance with ACI 318, Section 5.3.

1905.4 Pro]pl(J)jrtioning wnthout field experience or trial mixa
tlllres. Concrete proportioning determined without field experi
ence or trial mixtures shall be done in accordance with ACI
318, Section 5.4.

1905.5 Average s~Jrength red.uction. As data become available 
during construction, it is permissible to reduce the amount by 
which the average compressive strength (f'C> is required to ex-
ceed the specified value off'c in accordance with ACI 318, Sec-
tion 5.5.

1905.6 Evaluation and acceptance of concrete. The criteria
for evaluation and acceptance of concrete shall be as specified
in Sections 1905.6.2 through 1905.6.5.5.

1905.6.1 Qualftfiedl technicians. Concrete shall be tested in
accordance with the requirements in Sections 1905.6.2
through 1905.6.5. Qualified field testing technicians shall
perform tests on fresh concrete at the job site, prepare speci
mens required for curing under field conditions, prepare
specimens required for testing in the laboratory and record
the temperature of the fresh concrete when preparing speci
mens for strength tests. Qualified laboratory technicians
shall perform all required laboratory tests.

19105.6.2 Frequency of testing. The frequency of conduct
ing strength tests of concrete shall be as specified in Sec
tions 1905.6.2.1 through 1905.6.2.4.

1905.6.2,]. Minimum frequency. Samples for strength
tests of each class of concrete placed each day shall be
taken not less than once a day, nor less than once for each
150 cubic yards (115 m3) of concrete, nor less than once
for each 5,000 square feet (465 m2) of surface area for
slabs or walls.

1905.6.2.2 Minimum number. On a given project, if the e
total volume of concrete is such that the frequency of
testing required by Section 1905.6.2.1 would provide
less than five strength tests for a given class of concrete,
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tests shall be made from at least five randomly selected
batches or from each batch if fewer than five batches are
used.

19([D5.6.Z.3 §ll1l1l~llll vlIDllUllll1l1le. When the total volume of a
given class ofconcrete is less than 50 cubic yards (38 m3

),

strength tests are not required when evidence of satisfac
tory strength is submitted to and approved by the build
ing official.

119l([D5.6.ZAI SaIl"ell1lg@n ae§t A strength test shall be the av
erage of the strengths of two cylinders made from the
same sample of concrete and tested at 28 days or at the
test age designated for the determination off'c'

:TI.905.603 IL~1bllIDIl"~alIDIl"Y-(cUlIIl"elIll §JPledmell1l§o Laboratory-cured
specimens shall comply with the provisions of Sections
1905.6.3.1 through 1905.6.3.4.

19ij506.301 §~mJPllliill1lg. Samples for strength tests shall be
taken in accordance with ASTM C 172.

:TI.19l([D506030Z Cyllllll1llIlleIl"§o Cylinders for strength tests shall
be molded and laboratory cured in accordance with
ASTM C 31 and tested in accordance with ASTM C 39.

19050603.3 A(C(CeJPla~ll1l(Ce lIDj[' Il"es1lllllaso The strength level of
an individual class of concrete shall be considered satis
factory if both of the following requirements are met:

1. Every arithmetic average of any three consecutive
strength tests equals or exceeds/'e

2. No individual strength test (average of two cylinders)
falls belowf'c by more than 500 psi (3.45 MJPa) when
/'c is 5,000 psi (34.45 MFa) or less, or by more than
0.10/'c whenf'c is more than 5,000 psi.

19([D506.3AI ClIDIl"Il"ediioll1lo If either of the requirements of
Section 1905.6.3.3 is not met, steps shall be taken to in
crease the average of subsequent strength test results.
The requirements of Section 1905.6.5 shall be observed
if the requirement of Section 1905.6.3.3, Item 2, is not
met.

19050604 IFiiellrll-(c1lllIl"elIll s)pedll1l1lell1lso Field-cured specimens
shall comply with the provisions of Sections 1905.6.4.1
through 1905.6.4.4.

1905060401 WllnelI1l Il"e(jllllliiJredo Where required by the
building official, the results of strength tests of cylinders
cured under field conditions shall be provided.

1905060402 CllllIl"llll1lgo Field-cured cylinders shall be cured
under field conditions in accordance with ASTM C 31.

19050604103 §~ll1l1lJPllliill1lgo Field-cured test cylinders shall be
molded at the same time and from the same samples as
laboratory-cured test cylinders.

190506041041 ClIDIl"Il"ednlIDrrno Procedures for protecting and
curing concrete shall be improved when the strength of
field-cured cylinders at the test age designated for deter
mination off'c is less than 85 percent of that of compan
ion laboratory-cured cylinders. The 85-percent
limitation shall not apply if the field-cured strength ex
ceeds/'c by more than 500 psi (3.45 MPa).
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1l!))050605 ILow-saJrerrngalln aesa Il"e§llllllaso The investigation of
low-strength test results shall be in accordance with the pro
visions of Sections 1905.6.5.1 through 1905.6.5.5.

19([D5060501 JP>rre(c~llllaiilIDrrno If any strength test (see Section
1905.6.2.4) oflaboratory-cured cylinders falls below the
specified value of/'c by more than the values given in
Section 1905.6.3.3, Item 2, or if tests offield-cured cylin
ders indicate deficiencies in protection and curing (see
Section 1905.6.4.4), steps shall be taken to assure that the
load-carrying capacity of the structure is not jeopar
dized.

19([D5060502 ClIDJre aesaso If the likelihood of low-strength
concrete is confirmed and calculations indicate that
load-carrying capacity is significantly reduced, tests of
cores drilled from the area in question in accordance with
ASTM C 42 are permitted. In such cases, three cores
shall be taken for each strength test that falls below the
values given in Section 1905.6.3.3, Item 2.

19([D50605.3 ClIDrrnlIlliiaiilIDrrn lIDj[' (ClIDIl"eSo Cores shall be prepared
for transport and storage by wiping drilling water from i

their surfaces and placing the cores in water-tight bags or
containers immediately after drilling. Cores shall be
tested no earlier than 48 hours and not later than seven
days after coring unless approved by the registered de
sign professional.

19([D5060504 1I'esa Jresllllllaso Concrete in an area represented
by core tests shall be considered structurally adequate if
the average of three cores is equal to at least 85 percent of
f'cand if no single core is less than 75 percent of /'c' Ad
ditional testing of cores extracted from locations repre
sented by erratic core strength results is permitted.

19([D5060505 §aJrerrng~lln ev~llllll~~iimllo If the criteria of Sec
tion 1905.6.5.4 are not met and the structural adequacy
remains in doubt, the building official is permitted to or
der a strength evaluation in accordance with ACI 318,
Chapter 20, for the questionable portion of the structure,
or take other appropriate action.

11.905.7 JPIl"elP~Il"~aiiorrn lIDj[' e(jl1llliiJPlll1l1leIl1l~ ~II1llIll JPlll~tre lIDj[' dleposiiao
Preparation before concrete placement shall include the fol
lowing:

1. Equipment for mixing and transporting concrete shall be
clean.

2. Debris and ice shall be removed from spaces to be occu
pied by concrete.

3. Forms shall be properly coated.

4. Masonry filler units that will be in contact with concrete
shall be well drenched.

5. Reinforcement shall be thoroughly clean of ice or other
deleterious coatings.

6. Water shall be removed from the place of deposit before
concrete is placed unless a tremie is to be used or unless
otherwise permitted by the building official.

7. Laitance and other unsound material shall be removed
before additional concrete is placed against hardened
concrete.
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1905.8 Mixing. Mixing of concrete shall be performed in ac
cordance with Sections 1905.8.1 through 1905.8.3.

1905.8.1 General. Concrete shall be mixed until there is a
uniform distribution of materials and shall be discharged
completely before the mixer is recharged.

1905.8.2 Ready-mixed concrete. Ready-mixed concrete
shall be mixed and delivered in accordance with the require
ments of ASTM C 94 or ASTM C 685.

1905.8.3 Job-mixed concrete. Job-mixed concrete shall
comply with ACI 318, Section 5.8.3.

1905.9 Cmllveying. The method and equipment for conveying
concrete to the place of deposit shall comply with Sections
1905.9.1 and 1905.9.2.

1905.9.1 Method! of conveyance. Concrete shall be con
veyed from the mixer to the place of final deposit by meth
ods that will prevent separation or loss of materials.

1905.9.2 Conveying equipment. The conveying equip
ment shall be capable of providing a supply of concrete at
the site of placement without separation of ingredients and
without interruptions sufficient to permit the loss of plastic
ity between successive increments.

1905.10 Depositing. The depositing of concrete shall comply
with the provisions of Sections 1905.10.1 through 1905.10.8.

1905.10.1 Segregation. Concrete shall be deposited as
nearly as practicable to its final position to avoid segregation
due to rehandling or flowing.

1905.10.2 Placement timing. Concreting operations shall
be carried on at such a rate that the concrete is at all times
plastic and flows readily into spaces between reinforce
ment.

1905.10.3 UnacciCptable concrete. Concrete that has par
tially hardened or been contaminated by foreign materials
shall not be deposited in the structure.

1905.10.4 Retempering. Retempered concrete or concrete
that has been remixed after initial set shall not be used unless
approved by the registered design professional.

1905.10.5 Continuous operation. After concreting has
started, it shall be carried on as a continuous operation until
placing of a panel or section, as defined by its boundaries or
predetermined joints, is completed, except as permitted or
prohibited by Section 1906.4.

1905.10.6 Placement in vertical lifts. The top surfaces of
vertically formed lifts shall be generally level.

1905.10.7 Construction jointso When construction joints
are required, they shall be made in accordance with Section
1906.4.

1905010.8 Consolidationo Concrete shall be thoroughly
consolidated by suitable means during placement and shall
be thoroughly worked around reinforcement and embedded
fixtures and into comers of the forms.

1905.11 Curingo The curing of concrete shall be in accordance
with Sections 1905.11.1 through 1905.11.3.

1905.11.1 Regular. Concrete (other than high early
strength) shall be maintained above 50°F (lO°C) and in a
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moist condition for at least the first seven days after place
ment, except when cured in accordance with Section
1905.11.3.

19lO5.11.2 High e31rHy strength. High-early-strength con
crete shall be maintained above 50°F (10°C) and in a moist
condition for at least the first three days, except when cured
in accordance with Section 1905.11.3.

1905.11.3 AcciClerated curing. Accelerated curing of con
crete shall comply with ACI 318, Section 5.11.3.

1905012 Cold weather requirements. Concrete that is to be
placed during freezing or near-freezing weather shall comply
with the following:

1. Adequate equipment shall be provided for heating con
crete materials and protecting concrete during freezing
or near-freezing weather.

2. Concrete materials and reinforcement, forms, fillers and
ground with which concrete is to come in contact shall be
free from frost.

3. Frozen materials or materials containing ice shall not be
used.

1905.13 Hot weather requirements. During hot weather,
proper attention shall be given to ingredients, production meth
ods, handling, placing, protection and curing to prevent exces
sive concrete temperatures or water evaporation that could
impair the required strength or serviceability of the member or
structure.

SECTION ~ 906
FORMWORK~ EMBEDDED PIPES AND

CONSTRUCTION JOINTS

1906.1 Formwork. The design, fabrication and erection of
forms shall comply with Sections 1906.1.1 through 1906.1.6.

1906.1.1 Genelt"al. Forms shall result in a final structure that
conforms to shapes, lines and dimensions of the members as
required by the construction documents.

19060102 Strengtho Forms shall be substantial and suffi
ciently tight to prevent leakage of mortar.

190601.3 Bracing. Forms shall be properly braced or tied to
gether to maintain position and shape.

190601.4 PHacemelllt. Forms and their supports shall be de
signed so as not to damage previously placed structures.

19060105 Design. Design of formwork shall comply with
ACI 318, Section 6.1.5.

190601.6 Forms folt" prestressed concrete. Forms for pre
stressed concrete members shall be designed and con
structed to permit movement of the member without
damage during application of the prestressing force.

190602 Removal of forms, shores and reshores. The removal
of forms and shores and the installation of reshores shall com
ply with Sections 1906.2.1 through 1906.2.2.3.

19060201 Removal! of forms. Forms shall be removed in
such a manner so as not to impair safety and serviceability of
the structure. Concrete to be exposed by form removal shall
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have sufficient strength not to be damaged by the removal
operation.

1906.2.2 Rem«Jlvall o[ s!ln«JllI"es aIrntrlllI"esllnolI"es. The provisions
of Sections 1906.2.2.1 through 1906.2.2.3 shall apply to
slabs and beams, except where cast on the ground.

1906.2.2.1 Removall scllnetrllll.llHe. Before starting construc
tion, the contractor shall develop a procedure and sched
ule for removal of shores and installation of reshores and
for calculating the loads transferred to the structure dur
ing the process.

1. The structural analysis and concrete strength data
used in planning and implementing form removal
and shoring shall be furnished by the contractor to
the building official when so requested.

2. No construction loads shall be supported on, nor
any shoring removed from, any part ofthe structure
under construction except when that portion of the
structure in combination with the remaining form
ing and shoring system has sufficient strength to
support safely its weight and the loads placed
thereon.

3. Sufficient strength shall be demonstrated by struc
tural analysis considering the proposed loads, the
strength of the forming and shoring system and
concrete strength data. Concrete strength data shall
be based on tests of field-cured cylinders or, when
approved by the building official, on other proce
dures to evaluate concrete strength.

1906.2.2.2 COll1lS~]rll.lldllmn lloads. No construction loads
exceeding the combination of superimposed dead load
plus specified live load shall be supported on any
unshored portion of the structure under construction, un
less analysis indicates adequate strength to support such
additional loads.

1906.2.2.3 JPlI"es1lI"essetrll membelI"s. Form supports for
prestressed concrete members shall not be removed until
sufficient prestressing has been applied to enable pre
stressed members to carry their dead load and anticipated
construction loads.

1906.3 Cmlltrllll.llllts aImtrll jplll]p)es embedtrlletrll Rll1l cmllclI"e1e. Conduits,
pipes and sleeves of any material not harmful to concrete and
within the limitations of ACI 318, Section 6.3, are permitted to
be embedded in concrete with approval of the registered design
professional.

1906.4 Cmlls1Jrll.lldllOll1l jOiillllW. Construction joints shall comply
with the provisions of Sections 1906.4.1 through 1906.4.6.

1906.4.1 §m·[ace clleall1lllllllg. The surface of concrete con
struction joints shall be cleaned and laitance removed.

1906.4.2 .]JoHn1 1Jrea1meIIll1. Immediately before new con
crete is placed, construction joints shall be wetted and stand
ing water removed.

1906.4.3 ILocatHollll [oJr [oJrce 1lI"alIl1sfeJr. Construction joints
shall be so made and located as not to impair the strength of
the structure. Provision shall be made for the transfer of

2003 INTlElRNATIONAllBlUlllDllNG COIDlIE®

CONCREillE

shear and other forces through construction joints (see ACI
318, Section 11.7.9).

19l!b6.4l.4I Loca1tftmn HiD. sllabs, beams :alJrnd gHlI"trlleJrs. Construc
tion joints in floors shall be located within the middle third
of spans of slabs, beams and girders. Joints in girders shall
be offset a minimum distance of two times the width of in
tersecting beams.

1906.41.5 VeJr'1ncall slI.lIpJPlolI"1. Beams, girders or slabs sup
ported by columns or walls shall not be cast or erected until
concrete in the vertical support members is no longer plas
tic.

:D.906.4I.6 M«JlJl]ollH1tlhlk JPlllacemeH1l1t. Beams, girders,
haunches, drop panels and capitals shall be placed
monolithically as part of a slab system, unless otherwise
shown in the design drawings or specifications.

SECT~ON 19(O)/,
[oEuA~lS Of REiNfORlCEMENT

1907.1 Hooks. Standard hooks on reinforcing bars used in con
crete construction shall comply with ACI 318, Section 7.1.

1il)07.2 MHllllRmll.llH1l1l Ibemft trlliametelI"s. Minimum reinforcement
bend diameters utilized in concrete construction shall comply
with ACI 318, Section 7.2.

1907.3 Bellllding. The bending of reinforcement shall comply
with Sections 1907.3.1 and 1907.3.2.

19C17.3.1 CoM /blel!1ldiil1l.g. Reinforcement shall be bent cold,
unless otherwise permitted by the registered design profes
sional.

19C17.3.2 Embedded Jreilrllfoll"cement. Reinforcement par
tially embedded in concrete shall not be field bent, except as
shown on the construction documents or permitted by the
registered design professional.

11.907.41 §lI.lIlT'f:alce cOll1ldlntioll1ls oft' Jrenll1l[olT'cemell1lt. The surface
conditions of reinforcement shall comply with the provisions
of Sections 1907.4.1 through 1907.4.3.

1907.41.1 Cmlltillllgs. At the time concrete is placed, rein
forcement shall be free from mud, oil or other nonmetallic
coatings that decrease bond. Epoxy coatings of steel rein
forcementin accordance with ACI 318, Sections 3.5.3.7 and
3.5.3.8, are permitted.

1907.41.2 Rust 0lI" mm scaRe. Except for prestressing steel, ~•.'.'.'.'.
steel reinforcement with rust, mill scale or a combination of .
both, shall be considered satisfactory, provided the mini
mum dimensions, including height of deformations and
weight of a hand-wire-brushed test specimen, comply with
applicable ASTM specifications (see Section 1903.5).

1907.41.3 Pll"est!r"essnng steen. Prestressing steel shall be ~'.'..'...'
clean and free of oil, dirt, scale, pitting and excessive rust. A '
light coating of rust is permitted.

1907.5 PH:aldng lI"eill1lJroJrcement The placement of concrete re
inforcement shall comply with the provisions of Sections
1907.5.1 through 1907.5.4.

395



I

CONCRETE

1907.5.1 Support. Reinforcement, including tendons, and
posttensioning ducts shall be accurately placed and ade
quately supported before concrete is placed, and shall be se
cured against displacement within tolerances permitted in
Section 1907.5.2. Where approved by the registered design
professional, embedded items (such as dowels or inserts)
that either protrude from precast concrete members or re
main exposed for inspection are permitted to be embedded
while the concrete is in a plastic state, provided the follow
ing conditions are met:

1. Embedded items are not required to be hooked or tied
to reinforcement within the concrete.

2. Embedded items are maintained in the correct posi
tion while the concrete remains plastic.

3. The concrete is properly consolidated around the em-
bedded item.

1907.5.2 Tolerances. Unless otherwise specified by the
registered design professional, reinforcement, including
tendons, and posttensioning ducts shall be placed within the
tolerances specified in Sections 1907.5.2.1 and 1907.5.2.2.

1907.5.2.1 Depth and cover. Tolerance for depth, d, and
minimum concrete cover in flexural members, walls and
compression members shall be as shown in Table
1907.5.2.1, except that tolerance for the clear distance to
formed soffits shall be minus 1/4 inch (6.4 mm) and toler
ance for cover shall not exceed minus one-third the mini
mum concrete cover required in the design drawings or
specifications.

1907.5.2.2 Bends and ends. Tolerance for longitudinal
location of bends and ends of reinforcement shall be ± 2
inches (± 51 mm) except the tolerance shall be ± 1/2 inch
(± 12.7 mm) at the discontinuous ends of brackets and
corbels, and ± 1 inch (25 mm) at the discontinuous ends
of other members. The tolerance for minimum concrete
cover of Section 1907.5.2.1 shall also apply at discontin
uous ends of members.

TABLE 1907.5.2.1
TOLERANCES

TOLERANCE ON
MINIMUM CONCRETE

DEPTH (d) TOLERANCE ON d COVER
(inches) (inch) (inch)

d>8 ± 3/8 - 3/8

d>8 ± 1/2 - 1/2

For SI: 1 inch =25.4 mm.

1907.5.3 Welded wire fabric. Welded wire fabric with wire
size not greater than W5 or D5 used in slabs not exceeding
10 feet (3048 mm) in span is permitted to be curved from a
point near the top of the slab over the support to a point near
the bottom of the slab at midspan, provided such reinforce
ment is either continuous over, or securely anchored at sup
port.

1907.5.4 Welding. Welding of crossing bars shall not be
permitted for assembly of reinforcement unless authorized
by the registered design professional.
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1907.6 Spacing limits for reinforcement. The clear distance
between reinforcing bars, bundled bars, tendons and ducts shall
comply with ACI 318, Section 7.6.

1907.' OoncIt"ete protection for reinforcement. The mini
mum concrete cover for reinforcement shall comply with Sec
tions 1907.7.1 through 1907.7.7.

1907.'.1 Cast-in-place concrete (nornprestressed). Mini-I
mum concrete cover shall be provided for reinforcement in
nonprestressed, cast-in-place concrete construction in ac
cordance with Table 1907.7.1, but shall not be less than re- '"
quired by Sections 1907.7.5 and 1907.7.7.

TABLIE 1907.7.1
MINIMUM CONCRETE COVER

MINIMUM
COVER

CONCRETE EXPOSURE (inches)

1. Concrete cast against and permanently
3

exposed to earth

2. Concrete exposed to earth or weather
No.6 through No. 18 bar 2
No.5 bar, W31 or D31 wire, and smaller 11/ 2

3. Concrete not exposed to weather or in contact
with ground

Slabs, walls, joists:
No. 14 and No. 18 bars 11/ 2
No. 11 bar and smaller 3/

4
Beams, columns:

Primary reinforcement, ties, stirrups, spirals 1'/2
Shells, folded plate members:

No.6 bar and larger 3/
4

No.5 bar, W31 or D31 wire, and smaller 1/2

For SI: 1 inch =25.4 nun.

190'.'.2 Cast-nn-place concrete (prestressed). The mini
mum concrete cover for prestressed and nonprestressed re
inforcement, ducts and end fittings in cast-in-place
prestressed concrete shall comply with ACI 318, Section
7.7.2.

1907.'.3 Precast concrete (manufactured under plant
cOllltroR conditnons). The minimum concrete cover for pre
stressed and nonprestressed reinforcement, ducts and end
fittings in precast concrete manufactured under plant con
trol conditions shall comply with ACI 318, Section 7.7.3.

1907.7.4 Bu.ndled haIrS. The minimum concrete cover for
bundled bars shall comply with ACI 318, Section 7.7.4.

1907.7.5 Corrosive en.virmllments. In corrosive environ-I
ments or other severe exposure conditions, prestressed and
nonprestressed reinforcement shall be provided with addi- '
tional protection in accordance with ACI 318, Section 7.7.5. '

11907.7.16 FutuIt"e extensions. Exposed reinforcement, in
serts and plates intended for bonding with future extensions
shall be protected from corrosion.

11907.7.7 Fnre protectllon. When this code requires a thick-
ness of cover for fire protection greater than the minimum e
concrete cover specified in Section 1907.7, such greater
thickness shall be used.

1907.8 Special reinforcement details for columns. Offset
bent longitudinal bars in columns and load transfer in structural
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steel cores of composite compression members shall comply
with the provisions of ACX 318, Section 7.8.

:ll.il])ilD7.il]) C({])lTlllTllledu({])lTll§. Connections between concrete framing
members shall comply with the provisions of ACX 318, Section
7.9.

:ll.ilj)@i .:ll.@ IL~~leJr31ll JrleUlTlll1'({])Jr!ClerrrrnelTll~ l1'({j)Jr !C({])mjplJrle§§ll({])lTll merrrrn1bleJr§.
Lateral reinforcement for concrete compression members shall
comply with the provisions of ACX 318, Section 7.10.

:ll.ilj)@i.n1 IL~~leJr~ll JrlelllTlll1'({])Jr!ClerrrrnelTll~ l1'({])Jr lfillexunJr~ll rrrrnlerrrrn1bleJr§. Lat
eral reinforcement for compression reinforcement in concrete
flexural members shall comply with the provisions of ACX 318,
Section 7.11.

1il])@7.12 SllnJrnlTlllk.~ge ~]J]([ll ~lemjplleJr~~unJrle JrlelllTlll1'({])Jr!Clerrrrnlerrn~. Rein
forcement for shrinkage and temperature stresses in concrete
members shall comply with the provisions of Acn 318, Section
7.12.

1il])@i.13 JReiIllunllJrlerrrrnelTll~§ l1'({])Jr §~JrundunJr~ll lllTll~legJrn~y. The detailing
of reinforcement and connections between concrete members
shall comply with the provisions of ACI 318, Section 7.13, to
improve structural integrity.

~~Ctr~OU\n ~ ~~18\

MO[})~f~Ct1l\tr~ON~ trO fil\C~ 3~ 18\

1ilj)Qj)8.1 GlelTllleJrall. The text of ACI 318 shall be modified as indi
cated in Sections 1908.1.1 through 1908.1.7.

19~~.1.1 ACrr 31~9 Sledll({])lTll 21.1. Modify existing defini
tions and add the following definitions to ACX 318, Section
21.1.

DESiGN lDrrSJP>ILACJEMJEN1f. Total lateral displacement
expected for the design-basis earthquake, as specified by
Section 9.5.5.7 ofASCE 7 or 1617.5.4 of the International
Building Code.

§TORJf DJRJIJFT ll?ATJIO. The design displacement over a
story divided by the story height.

WAlLlL lPJIEJR. A wall segment with a horizontal
length-to-thickness ratio ofat least 2.5, but not exceeding six,
whose clearheight is at least two times its horizontal length.

190~.1.2 Aerr 31~9 Sledll({])lTll 21.2.1. Modify Sections
21.2.1.2,21.2.1.3 and 21.2.1.4 to read as follows:

21.2.1.2 For structures assigned to Seismic Design Cate
gory A or B, provisions of Chapters 1 through 18 and 22
shall apply except as modified by the provisions of this
chapter. Where the seismic design loads are computed
using provisions for intermediate or special concrete sys
tems, the requirements of Chapter 21 for intermediate or
special systems, as applicable, shall be satisfied.

21.2.1.3 For structures assigned to Seismic Design Cate
gory C, intermediate or special moment frames, or ordi
nary or special reinforced concrete structural walls shall
be used to resist seismic forces induced by earthquake
motions. Where the design seismic loads are computed
using provisions for special concrete systems, the re
quirements of Chapter 21 for special systems, as applica
ble, shall be satisfied.
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21.2.1.4 For structures assigned to Seismic Design Cate
gory D, E or F, special moment frames, special rein
forced concrete structural walls, diaphragms and trusses
and foundations complying with Sections 21.2 through
21.10 shall be used to resist forces induced by earthquake
motions. Frame members not proportioned to resist
earthquake forces shall comply with Section 21.11.

190~.1.3 ACR 311~9 Sledll({])lTll 21.2.5. Modify ACK 318, Section
21.2.5, by renumbering as Section 21.2.5.1 and adding new
Sections 21.2.5.2, 21.2.5.3 and 21.2.5.4 to read as follows:

21.2.5 Reinforcement in members resisting earth
quake-induced forces.

21.2.5.1 Except as permitted in Sections 21.2.5.2 through ~

21.2.5.4, reinforcement resisting earthquake-induced
flexural and axial forces in frame members and in struc
tural wall boundary elements shall comply with ASTM A
706. ASTM 615, Grades 40 and 60 reinforcement, shall be
permitted in these members if (a) the actual yield strength
based on mill tests does not exceed the specified yield
strength by more than 18,000 psi (retests shall not exceed
this value by more than an additional 3,000 psi), and (b)
the ratio of the actual ultimate tensile strength to the actual
tensile yield strength is not less than 1.25.

21.2.5.2 Prestressing steel shall be permitted inflexural
members offrames, provided the average prestress, ~c,
calculated for an area equal to the member's shortest
cross-sectional dimension multiplied by the perpendicu
lardimension shall be the lesser of700 psi (4.83 MPa) or
f'J6 at locations ofnonlinear action where prestressing
steel is used in members offrames.

21.2.5.3 Unless the seismic-force-resisting frame is
qualifiedfor use through structural testing as required by
the ACI T1.1,for members in which prestressing steel is
used together with mild reinforcement to resist earth
quake-induced forces, prestressing steel shall not pro
vide more than one-quarter of the strength for either
positive or negative moments at the nonlinear action lo
cation and shall be anchored at the exterior face of the
joint or beyond.

21.2.5.4 Anchorages for tendons must be demonstrated
to perform satisfactorily for seismic loadings. Anchor
age assemblies shall withstand, without failure, a mini
mum of50 cycles of loading ranging between 40 and 85
percent of the minimum specified tensile strength of the
prestressing steel.

1909.1.~ Aerr 31~9 §ledft({])lTll 21.7. Modify ACI 318, Section
21.7, by adding a new Section 21.7.10 to read as follows:

21.7.10 Wall piers and wall segments.

21.7.10.1 Wall piers not designed as a part ofa special
moment frame shall have transverse reinforcement de
signed to satisfy the requirements in Section 21.7.10.2.

JEX!CleJP!~ll({j)H1l§~

1. Wall piers that satisfy Section 21.11.

2. Wall piers along a wall line within a story where
other shear wall segments provide lateral sup
port to the wall piers, and such segments have a
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total stiffness ofat least six times the sum ofthe
stiffness ofall the wall piers.

21.7.10.2 Transverse reinforcement shall be designed to
resist the shearforces determinedfrom Sections 21.3.4.2
and 21.4.5.1. Where the axial compressiveforce, includ
ing earthquake effects, is less than Agf'e 120, transverse
reinforcement in wall piers is permitted to have standard
hooks at each end in lieu ofhoops. Spacing oftransverse
reinforcement shall not exceed 6 inches (152 mm). Trans
verse reinforcement shall be extended beyond the pier
clear height for at least the development length of the
largest longitudinal reinforcement in the wall pier.

21.7.10.3 Wall segments with a horizontal
length-to-thickness ratio less than 2.5 shall be designed
as columns.

1908.l1..5 ACI 318, Section 21.10.1.1. Modify ACI 318,
Section 21.10.1.1, to read as follows:

21.10.1.1 Foundations resisting earthquake-induced
forces or transferring earthquake-induced forces be
tween a structure and the ground shall comply with the
requirements of Section 21.10 and other applicable pro
visions of ACI 318 unless modified by Chapter 18 ofthe
International Building Code.

1908.1.6 ACI 318, Section 21.11. Modify ACK Sections
21.11.1 and 21.11.2.2 and add Sections 21.11.5 through
21.11.7 as follows:

21.11.1 Frame members assumed not to contribute to lat
eral resistance shall be detailed according to Section
21.11.2 or 21.11.3 depending on the magnitude of mo
ments induced in those members when subjected to the
design displacement. If effects of design displacements
are not explicitly checked, it shall be permitted to apply
the requirements of Section 21.11.3. Slab-column con
nections shall comply with Sections 21.11.5 through
21.11.7. Conformance to Section 21.11 satisfies the de
formation compatibility requirements of Section
9.5.2.2.4.3 ofASCE 7.

21.11.2.2 Members with factored gravity axial forces ex
ceeding (Ag f 'e 110) shall satisfy Sections 21.4.3,
21.4.4.1(c), 21.4.4.3 and 21.4.5. The maximum longitu
dinal spacing of ties shall be, so, for the full column
height. The spacing, so, shall not be more than six diame
ters of the smallest longitudinal bar enclosed or 6 inches
(152 mm), whichever is smaller. Lap splices oflongitudi
nal reinforcement in such members need not satisfy Sec
tion 21.4.3.2 in structures where the seismic
force-resisting system does not include special moment
frames.

21.11.5 Reinforcement to resist punching shear shall be
provided in accordance with Sections 21.11.5.1 and
21.11.5.2 at slab column connections where story drift
ratio exceeds [0.035 - 0.05 (VuI<I>Ve)J except that Sec
tions 21.11.4.1 and 21.11.4.2 need not be satisfied where
Vul<l> Veis less than 0.2 or where the story drift ratio is less
than 0.005. Vuequals the factored punching shear from
gravity load excluding shear stressfrom unbalanced mo
ment. Vu is calculated for the load combination 1.2D +
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1.0L + 0.2S. The load factor on L is permitted to be re
duced to 0.5 in accordance with Section 9.2.1(a). In no
case shall shear reinforcement be less than that required
in Section 11.12 for loads without consideration ofseis
mic effects.

21.11.5.1 - The slab shear reinforcement shall provide
Vs not less than 3.5.ff.

21.11.5.2 - Slab shear reinforcement shall extend not
less thanfive times the slab thicknessfrom theface ofcol
umn.

21.11.6 - Bottom bars or wires within the column strip
shall conform to Section 13.3.8.5 except that splices shall
be Class B.

21.11.7- Within the effective slab width defined in Sec
tion 13.5.3.2, the ratio of nonprestressed bottom rein
forcement to gross concrete area shall not be less than
0.004. Where bottom reinforcement is not required to be
continuous, such reinforcement shall extend a minimum
of five times the slab thickness plus one development
length beyond theface ofthe column or terminated at the
slab edge with a standard hook.

19([)8.1.7 ACI 318, Section 21.13.2. Modify ACI 318, Sec
tion 21.13 .2, to read as follows:

21.13.2 In connections between wall panels, or between
wall panels and the foundation, yielding shall be re
stricted to reinforcement.

S[ECT~ON 1909
STRUCTURAL PLAIN CONCRETE

1909.1 Scope. The design and construction of structural plain
concrete, both cast-in-place and precast, shall comply with the
minimum requirements of Section 1909 and ACI 318, Chapter
22.

1909.1.1 SIPecial structures. For special structures, such as
arches, underground utility structures, gravity walls and
shielding walls, the provisions of this section shall govern
where applicable.

1909.2 Limitations. The use of structural plain concrete shall
be limited to:

1. Members that are continuously supported by soil, such as
walls and footings, or by other structural members capa
ble of providing continuous vertical support.

2. Members for which arch action provides compression
under all conditions of loading.

3. Walls and pedestals.

The use of structural plain concrete columns and structural
plain concrete footings on piles is not permitted. See Section
1910 for additional limitations on the use of structural plain
concrete.

1909.3 Joints. Contraction or isolation joints shall be provided
to divide structural plain concrete members into flexurally dis
continuous elements in accordance with ACI 318, Section 22.3.
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1909.4 DesngIDlo Structural plain concrete walls, footings and
pedestals shall be designed for adequate strength in accordance
with ACI 318, Sections 22.4 through 22.8.

Exceptfioll1l~ For Group R-3 as applicable in Section 101.2
occupancies and buildings of other occupancies less than
two stories in height of light-frame construction, the re
quired edge thickness of ACI 318 is permitted to be reduced
to 6 inches (152 mm), provided that the footing does not ex
tend more than 4 inches (102 mm) on either side ofthe sup
ported wall.

190905 Precast memberso The design, fabrication, transporta
tion and erection of precast, structural plain concrete elements
shall be in accordance with ACI 318, Section 22.9.

190906 WatiRso In addition to the requirements of this section,
structural plain concrete walls shall comply with the applicable
requirements of ACI 318, Chapter 22.

19090601 BasemeH1lt wallIso The thickness of exterior base
ment walls and foundation walls shall be not less than 71/ 2

inches (191 mm). Structural plain concrete exterior base
ment walls shall be exempt from the requirements for spe
cial exposure conditions of Section 1904.2.2.

1909.602 Other wanns. Except as provided for in Section
1909.6.1, the thickness of bearing walls shall be not less
than 1/24 the unsupported height or length, whichever is
shorter, but not less than 51/ 2 inches (140 mm).

1909.603 Openings nH1l wanns. Not less than two No.5 bars
shall be provided around window and door openings. Such
bars shall extend at least 24 inches (610 mm) beyond the
comers of openings.

1. Continuously at structurally connected roof and floor
levels and at the top of walls;

2. At the bottom of load-bearing walls or in the top of
foundations where doweled to the wall; and

3. At a maximum spacing of 120 inches (3048 mm).

Reinforcement at the top and bottom of openings, where
used in determining the maximum spacing specified in Item
3 above, shall be continuous in the wall.

191002.3 Ordnl!llalI"y n~iJIllj['OIrced. COll1lCIrete slllleaJr wains. Ordi
nary reinforced concrete shear walls are walls conforming
to the requirements of ACI 318 for ordinary reinforced con
crete structural walls.

19100204} SlPecnaH n~nH1lforcerll COJ11lCIrete shealI" waRDs. Special ~l'.•,.).,.•..•.••.•.•

reinforced concrete shear walls are walls conforming to the .II

~requirements of ACI 318 for special reinforced concrete
structural walls or special precast structural walls. I"

1910.3 Sensmic JDesngIl1l Category Bo Structures assigned to
Seismic Design Category B, as determined in Section 1616,
shall conform to the requirements for Seismic Design Category
A and to the additional requirements for Seismic Design Cate
gory B of this section.

1910.301 OIrdlnlllary m.omeml1 frameso In flexural members
of ordinary moment frames forming part of the seis
mic-force-resisting system, at least two main flexural rein
forcing bars shall be provided continuously top and bottom
throughout the beams, through or developed within exterior
columns or boundary elements.

Columns of ordinary moment frames having a clear ~.'~~.•...:.••••..•.height-to-maximum-p1an-dimension ratio of five or less .
shall be designed for shear in accordance with Section
21.12.3 of ACI 318. ;11

<)::J

1911.QDAI.3 PH~nlJll. cOIlllcJr'ldeo Structural plain concrete mem
bers in structures assigned to Seismic Design Category C

191004 Seismnc DesigJlll Categol!"y Co Structures assigned to
Seismic Design Category C, as determined in Section 1616,
shall conform to the requirements for Seismic Design Category
B and to the additional requirements for Seismic Design Cate
gory C of this section.

19J1.OAl.l Seismic a f([DJr'ce a IresE.s1l:D.!rng systemso Moment frames
used to resist seismic forces shall be intermediate moment
frames or special moment frames. Shear walls used to resist
seismic forces shall be ordinary reinforced concrete shear
walls or special reinforced concrete shear walls. Ordinary I~
reinforced concrete shear walls constructed of precast con- t,

crete elements shall comply with the additional require- ;'.;.~...:..•.'.'
ments of Section 21.13 of ACI 318 for intermediate precast ~

concrete structural walls, as modified by Section 1908.1.7.

1911.004.2 DiscoJl1l!nml1ll101U!S membelI"s. Columns supporting
reactions from discontinuous stiff members, such as walls,
shall be designed for the special load combinations in sec-I.•.•~·
tion 1605.4 and shall be provided with transverse reinforce- .I

ment at the spacing, So, as defined in Section 21.12.5.2 ofi
ACI 318 over their full height beneath the level at which the!
discontinuity occurs. This transverse reinforcement shall be
extended above and below the column as required in Section
21.4.4.5 of AC1318.

1910.1 Gem~rano The design and construction ofconcrete com
ponents that resist seismic forces shall conform to the require
ments of this section and to ACI 318 except as modified by
Section 1908.

191002 CRassilJ:ica!noH1l ofshear waRDso Structural concrete shear
walls that resist seismic forces shall be classified in accordance
with Sections 1910.2.1 through 1910.2.4.

19100201 OlI"dil!JlaIry jplllafilrn COII1lClI"e!e sheaIr wanllso Ordinary
plain concrete shear walls are walls conforming to the re
quirements of Chapter 22 of ACI 318.

Jl9100202 DetaiHe«ll jplHaRII11 concrete sllneaIr wallnso Detailed
plain concrete shear walls are walls conforming to the re
quirements for ordinary plain concrete shear walls and shall
have reinforcement as follows: Vertical reinforcement of at
least 0.20 square inch (129 mm2) in cross-sectional area
shall be provided continuously from support to support at
each comer, at each side of each opening and at the ends of
walls. The continuous vertical bar required beside an open
ing is permitted to substitute for one of the two No.5 bars re
quired by Section 22.6.6.5 of ACI 318. Horizontal
reinforcement at least 0.20 square inch (129 mm2) in
cross-sectional area shall be provided:

~~CT~ON 1~1 [))
S[E~SM~C [DHES!G~ IPROV'~~~ONS



Applied tension service load, pounds (newtons).

Allowable tension service load from Table 1912.2,
pounds (newtons). e
Applied shear service load, pounds (newtons).

Allowable shear service load from Table 1912.2,
pounds (newtons).
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shall conform to ACI 318 and with Sections 1910.4.3.1
through 1910.4.3.3.

1910.4.3.1 Walls. Structural plain concrete walls are not
permitted in structures assigned to Seismic Design Cate
gory C.

Exceptnmu: Structural plain concrete basement, foun
dation or other walls below the base are permitted in
detached one- and two-family dwellings constructed
with stud-bearing walls. Such walls shall have rein
forcement in accordance with Section 22.6.6.5 of ACI
318.

Jl.9Jl0.4.3.2 F(j)otings. Isolated footings of plain concrete
supporting pedestals or columns are permitted provided
the projection of the footing beyond the face of the sup
ported member does not exceed the footing thickness.

Exception: In detached one- and two-family dwell
ings three stories or less in height, the projection of the
footing beyond the face of the supported member is
permitted to exceed the footing thickness.

Plain concrete footings supporting walls shall be pro
vided with not less than two continuous longitudinal rein
forcing bars. Bars shall not be smaller than No.4 and shall
have a total area of not less than 0.002 times the gross
cross-sectional area ofthe footing. For footings which ex
ceed 8 inches (203 mm) in thickness, a minimum of one
bar shall be provided at the top and bottom of the footing.
For foundation systems consisting of a plain concrete
footing and a plain concrete stemwall, a minimum of one
bar shall be provided at the top of the stemwall and at the
bottom of the footing. Continuity of reinforcement shall
be provided at comers and intersections.

}ExceptiOll'ls:

1. In detached one- and two-family dwellings
three stories or less in height and constructed
with stud-bearing walls, plain concrete footings
supporting walls are permitted without longitu
dinal reinforcement.

2. Where a slab-on-ground is cast monolithically
with the footing, one No.5 bar is permitted to be
located at either the top or bottom of the footing.

1910.4.3.3 Pedestals. Plain concrete pedestals shall not
be used to resist lateral seismic forces.

1910.5 Seismic Design Category D, E or F. Structures as
signed to Seismic Design Category D, E or F, as determined in
Section 1616, shall conform to the requirements for Seismic
Design Category C and to the additional requirements of this
section.

1910.5.1 Seismicgforcegresisting systems. Moment frames
used to resist seismic forces shall be special moment frames.
Shear walls used to resist seismic forces shall be special re
inforced concrete shear walls.

191.0.5.2 Frame members not propOlrtiollRed to resns!
forces induced by earthquake motnoD.s. Frame compo
nents assumed not to contribute to lateral force resistance
shall conform to ACI 318, Section 21.11, as modified by
Section 1908.1.6 of this chapter.
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SECTION 1911
MINIMUM SLAB PROVISIONS

19.1lJ..l Genell"at The thickness of concrete floor slabs sup
ported directly on the ground shall not be less than 31/ 2 inches
(89 mm). A 6-mil (0.006 inch; 0.15 mm) polyethylene vaporre
tarder with joints lapped not less than 6 inches (152 mm) shall
be placed between the base course or subgrade and the concrete
floor slab, or other approved equivalent methods or materials
shall be used to retard vapor transmission through the floor
slab.

}Exception: A vapor retarder is not required:

1. For detached structures accessory to occupancies in
Group R-3 as applicable in Section 101.2, such as ga
rages, utility buildings or other unheated facilities.

2. For unheated storage rooms having an area of less
than 70 square feet (6.5 m2) and carports attached to
occupancies in Group R-3 as applicable in Section
101.2.

3. For buildings of other occupancies where migration
of moisture through the slab from below will not be
detrimental to the intended occupancy ofthe building.

4. For driveways, walks, patios and other flatwork which
will not be enclosed at a later date.

5. Where approved based on local site conditions.

SECT~ON 1912
ANCHORAGE TO CONCRETE
ALLOWABLE STRESS DESIGN

1912.1 Scope. The provisions of this section shall govern the
allowable stress design of headed bolts and headed stud an
chors cast in normal-weight concrete for purposes of transmit
ting structural loads from one connected element to the other.
These provisions do not apply to anchors installed in hardened
concrete or where load combinations include earthquake loads
or effects. The bearing area of headed anchors shall be not less
than one and one-half times the shank area. Where strength de
sign is used, or where load combinations include earthquake
loads or effects, the design strength of anchors shall be deter
mined in accordance with Section 1913. Bolts shall conform to
ASTM A 307 or an approved equivalent.

1912.2 ARDowabie service Road. The allowable service load for
headed anchors in shear or tension shall be as indicated in Table
1912.2. Where anchors are subject to combined shear and ten
sion, the following relationship shall be satisfied:

where:

Ps =

Pt =

Vs =

Vt =
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lAlBllE 1912.2
AllOWi6\lBl~ S~~v~tClE lOAD ON EMBEDDED BOLTS (pon.nrodls)

M~N~MIlJM CONCRETIE STRENGTH! (psi)

BOLT MiNIMUM lEDGE l'c =2,500 1'c =3,000 l'c =4,000
DIAMETER !EMBIEDMENT DiSTANCE SI?ACING

(inches) (inches) (inches) (inches) Tension Shear Tension Shear Tension Shear

1/
4 21/ 2 11/ 2 3 200 500 200 500 200 500

% 3 21/ 4 41/ 2 500 1,100 500 1,100 500 1,100

1/
2

4 3 6 950 1,250 950 1,250 950 1,250
4 5 5 1,450 1,600 1,500 1,650 1,550 1,750

5/
8

41/ 2 33/ 4 71/ 2 1,500 2,750 1,500 2,750 1,500 2,750
41

/ 2 61
/ 4 71

/ 2 2,125 2,950 2,200 3,000 2,400 3,050

3/
4

5 41/ 2 9 2,250 3,250 2,250 3,560 2,250 3,560
5 71/ 2 9 2,825 4,275 2,950 4,300 3,200 4,400

7/
8 6 51

/ 4 101/ 2 2,550 3,700 2,550 4,050 2,550 4,050

1 7 6 12 3,050 4,125 3,250 4,500 3,650 5,300

11/ 8 8 63/ 4 131
/ 2 3,400 4,750 3,400 4,750 3,400 4,750

11/ 4 9 71/ 2 15 4,000 5,800 4,000 5,800 4,000 5,800

For SI: 1 inch =25.4 mm, 1 pound per square inch =0.00689 MPa, 1 pound =4.45 N.

Jlll)):ll.Z.3 RequnnlT'erll etrllge rllnstaIl1ltCe aJl1l((Jl spadIl1lg. The allowable
service loads in tension and shear specified in Table 1912.2 are
for the edge distance and spacing specified. The edge distance
and spacing are pennitted to be reduced to 50 percent of the val
ues specified with an equal reduction in allowable service load.
Where edge distance and spacing are reduced less than 50 per
cent, the allowable service load shall be determined by linear
interpolation.

Jl9JlZ.4I1III1ltClT'ease nIl1l allllGwalbllle llGa((Jl. Increase of the values in
Table 1912.2 by one-third is pennitted where the provisions of
Section 1605.3.2 permit an increase in allowable stress for
wind loading.

Jl912.5 }[II1ltClT'ease ft'GlT' sjpledall nIl1lsjplednGII1l. Where special inspec
tion is provided for the installation ofanchors, a 1OO-percent in
crease in the allowable tension values of Table 1912.2 is
pennitted. No increase in shear value is pennitted.

~[ECu~(Q)U\n ~ ~~:3l

£il\NC~(Q)IRlffi\GIE u(Q) C(Q)NCIRl~u~=
~ulRllENGu~ [D)ES~GU\n

Jlll))Jl3.1 §cGjple. The provisions of this section shall govern the
strength design of anchors installed in concrete for purposes of
transmitting structural loads from one connected element to the
other. Headed bolts, headed studs and hooked (1- or L-) bolts
cast in concrete and expansion anchors and undercut anchors
installed in hardened concrete shall be designed in accordance
with Appendix D of ACI 318, provided they are within the
scope of Appendix D.

EJi.:tCeJPltnGII1l~ Where the basic concrete breakout strength in
tension of a single anchor, Nb , is detennined in accordance
with Equation (D-7), the concrete breakout strength require
ments of Section D.4.2.2 shall be considered satisfied by the
design procedures of Sections D.5.2 and D.6.2 for anchors

exceeding 2 inches (51 mm) in diameter or 25 inches (635 ~
mm) tensile embedment depth.

The strength design of anchors that are not within the scope
of Appendix D of ACI 318, and as amended above, shall be in
accordance with an approved procedure.

<=J

SIECT~(Q)N ~ ~~ 4
~U=lJ(Q)uCRHEu[E

Jl<9'll41.Jl GeIl1leJrall. Shotcrete is mortar or concrete that is pneu
matically projected at high velocity onto a surface. Except as
specified in this section, shotcrete shall confonn to the require
ments of this chapter for plain or reinforced concrete.

Jll!])Jl4.Z JPJrGjpoll"tnmn.s 2lIIn.((Jl matelT'nalls. Shotcrete proportions
shall be selected that allow suitable placement procedures us
ing the delivery equipment selected and shall result in finished
in-place hardened shotcrete meeting the strength requirements
of this code.

Jl<9'141.3 AgglT'egate. Coarse aggregate, if used, shall not exceed
3/4 inch (19.1 mm).

Jl<9'Jl4.4) JRenllllfoJrtCemeIl1lt. Reinforcement used in shotcrete con
struction shall comply with the provisions of Sections 1914.4.1
through 1914.4.4.

Jl9l1l4J,.41.Jl §nze. The maximum size of reinforcement shall be
No.5 bars unless it is demonstrated by preconstruction tests
that adequate encasement of larger bars will be achieved.

Jl<9'Jl41.41.2 Clle21lT'2lIl1ltCe. When No.5 or smaller bars are used,
there shall be a minimum clearance between parallel rein
forcement bars of 2'/2 inches (64 mm). When bars larger
than No.5 are permitted, there shall be a minimum clear
ance between parallel bars equal to six diameters of the bars
used. When two curtains of steel are provided, the curtain
nearer the nozzle shall have a minimum spacing equal to 12
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bar diameters and the remaining curtain shall have a mini
mum spacing of six bar diameters.

Exception: Subject to the approval of the building offi
cial, required clearances shall be reduced where it is
demonstrated by preconstruction tests that adequate en
casement of the bars used in the design will be achieved.

1914.4.3 Splices. Lap splices of reinforcing bars shall uti
lize the noncontact lap splice method with a minimum clear
ance of 2 inches (51 mm) between bars. The use of contact
lap splices necessary for support of the reinforcing is per
mitted when approved by the building official, based on sat
isfactory preconstruction tests that show that adequate
encasement of the bars will be achieved, and provided that
the splice is oriented so that a plane through the center of the
spliced bars is perpendicular to the surface of the shotcrete.

1914.4.4 Spirally tied columns. Shotcrete shall not be ap
plied to spirally tied columns.

1914.5 Preconstruction tests. When required by the building
official, a test panel shall be shot, cured, cored or sawn, exam
ined and tested prior to commencement of the project. The
sample panel shall be representative of the project and simulate
job conditions as closely as possible. The panel thickness and
reinforcing shall reproduce the thickest and most congested
area specified in the structural design. It shall be shot at the
same angle, using the same nozzleman and with the same con
crete mix design that will be used on the project. The equip
ment used in preconstruction testing shall be the same
equipment used in the work requiring such testing, unless sub
stitute equipment is approved by the building official.

1914.6 Rebound. Any rebound or accumulated loose aggre
gate shall be removed from the surfaces to be covered prior to
placing the initial or any succeeding layers of shotcrete. Re
bound shall not be used as aggregate.

1914.7 Joints. Except where permitted herein, unfinished
work shall not be allowed to stand for more than 30 minutes un
less edges are sloped to a thin edge. For structural elements that
will be under compression and for construction joints shown on
the approved construction documents, square joints are permit
ted. Before placing additional material adjacent to previously
applied work, sloping and square edges shall be cleaned and
wetted.

1914.8 Damage: In-place shotcrete that exhibits sags, sloughs,
segregation, honeycombing, sand pockets or other obvious de
fects shall be removed and replaced. Shotcrete above sags and
sloughs shall be removed and replaced while still plastic.

1914.9 Curing. During the curing periods specified herein,
shotcrete shall be maintained above 400 P (4°C) and in moist
condition.

1914.9.1 Initial curing. Shotcrete shall be kept continu
ously moist for 24 hours after shotcreting is complete or
shall be sealed with an approved curing compound.

1914.9.2 Final curing. Final curing shall continue for seven
days after shotcreting, or for three days if high
early-strength cement is used, or until the specified strength
is obtained. Final curing shall consist of the initial curing
process or the shotcrete shall be covered with an approved
moisture-retaining cover.

402

1914.9.3 Natural curing. Natural curing shall not be used _
in lieu of that specified in this section unless the relative hu- _
midity remains at or above 85 percent, and is authorized by
the registered design professional and approved by the
building official.

1914.10 Strength tests. Strength tests for shotcrete shall be
made by an approved agency on specimens that are representa
tive of the work and which have been water soaked for at least
24 hours prior to testing. When the maximum-size aggregate is
larger than 3/8 inch (9.5 mm), specimens shall consist of not less
than three 3-inch-diameter (76 mm) cores or 3-inch (76 mm)
cubes. When the maximum-size aggregate is 3/8 inch (9.5 mm)
or smaller, specimens shall consist of not less than 2-inch-di
ameter (51 mm) cores or 2-inch (51 mm) cubes.

1914U.O.l Sampling. Specimens shall be taken from the
in-place work or from test panels, and shall be taken at least
once each shift, but not less than one for each 50 cubic yards
(38.2 m3) of shotcrete.

1914.10.2 Panel cl["i1eria. When the maximum-size aggre
gate is larger than 3/8 inch (9.5 mm), the test panels shall have
minimum dimensions of 18 inches by 18 inches (457 mm by
457 mm). When the maximum size aggregate is 3/8 inch (9.5
mm) or smaller, the test panels shall have minimum dimen
sions of 12 inches by 12 inches (305 mm by 305 mm).
Panels shall be shot in the same position as the work, during
the course of the work and by the nozzlemen doing the work. .
The conditions under which the panels are cured shall be the .
same as the work.

19J141.10.3 Acceptance criteria. The average compressive
strength ofthree cores from the in-place work or a single test
panel shall equal or exceed 0.85 j'c with no single core less
than 0.75 j 'c. The average compressive strength of three
cubes taken from the in-place work or a single test panel
shall equal or exceedj'c with no individual cube less than
0.88j'c" To check accuracy, locations represented by erratic
core or cube strengths shall be retested.

SECTION 1915
REINFORCED GYPSUM CONCRETE

1915.1 General. Reinforced gypsum concrete shall comply
with the requirements of ASTM C 317 and ASTM C 956.

1915.2 Minimum thickness. The minimum thickness of rein
forced gypsum concrete shall be 2 inches (51 mm) except the
minimum required thickness shall be reduced to 11/ 2 inches (38
mm), provided the following conditions are satisfied:

1. The overall thickness, including the formboard, is not
less than 2 inches (51 mm).

2. The clear span of the gypsum concrete between supports
does not exceed 33 inches (838 mm). _

3. Diaphragm action is not required. •

4. The design live load does not exceed 40 pounds per
square foot (pst) (1915 Pa).

20031NTIERNATIONAL BUILDING CODE®
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n9n([i).n GeIl1leI!"21ll. Concrete-filled pipe columns shall be manu
factured from standard, extra-strong or double-extra-strong
steel pipe or tubing that is filled with concrete so placed and
manipulated as to secure maximum density and to ensure com
plete filling of the pipe without voids.

n9n([i).2 lDJesngIl1l. The safe supporting capacity of concrete-filled
pipe columns shall be computed in accordance with the ap
proved rules or as determined by a test.

n9n([i).3 C~Il1lIl1lectn~Il1ls. Caps, base plates and connections shall
be of approved types and shall be positively attached to the
shell and anchored to the concrete core. Welding of brackets
without mechanical anchorage shall be prohibited. Where the
pipe is slotted to accommodate webs of brackets or other con
nections, the integrity of the shell shall be restored by welding
to ensure hooping action of the composite section.

n9Hii.41 JRenIl1lf!'~I!"cemeIl1lt To increase the safe load-supporting
capacity of concrete-filled pipe columns, the steel reinforce
ment shall be in the form of rods, structural shapes or pipe em
bedded in the concrete core with sufficient clearance to ensure
the composite action of the section, but not nearer than 1 inch
(25 mm) to the exterior steel shell. Structural shapes used as re
inforcement shall be milled to ensure bearing on cap and base
plates.

n9MD.5 IFnI!"e~I!"esnSa21Il1lce~I!"21anIl1lg JPlI!"~aeCan~Il1l. lPipe columns shall
be of such size or so protected as to develop the required fire-re
sistance ratings specified in Table 601. Where an outer steel
shell is used to enclose the fire-resistant covering, the shell
shall not be included in the calculations for strength of the col
umn section. The minimum diameter ofpipe columns shall be 4
inches (102 mm) except that in structures of Type V construc
tion not exceeding three stories or 40 feet (12 192 mm) in
height, pipe columns used in the basement and as secondary
steel members shall have a minimum diameter of 3 inches (76
mm).

n9.R(ii.((J) AJPlJPlI!"~w21ns. Details of column connections and splices
shall be shop fabricated by approved methods and shall be ap
proved only after tests in accordance with the approved rules.
Shop-fabricated concrete-filled pipe columns shall be in
spected by the building official or by an approved representa
tive of the manufacturer at the plant.
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(CHAPTER 20

AlUM~NUM

~~(c1r~ON 2(Q)(Q)~

GENERAlL

2001.11. Scope. This chapter shall govern the quality, design,
fabrication and erection of aluminum.

~!E(cT~O~ 2(Q)(J)2
MA'fEff\l~AlL~

2«)02.1 GeJlllerall. Aluminum used for structural purposes in
buildings and structures shall comply with AA ASM 35 and
lParts I-A and l-B ofthe Aluminum Design Manual. The nomi
nalloads shall be the minimum design loads required by Chap
ter 16.

2003 iNTERNATiONAll8HL»illDiNG COD~® 405
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(CHAPTER 21

~ASONRV

§~C1r~(Q)~ 2~ (O)~

G[E~~~Al

210]1.01 Scope. This chapter shall govern the materials, design,
construction and quality of masonry.

2101.2 Desngll1l methods. Masonry shall comply with the provi
sions of one of the following design methods in this chapter as

1
.'.,..',:,',",',:',."".".,". well as the requirements of Sections 2101 through 2104. Ma-• sonry designed by the working stress design provisions of Sec-

tion 2101.2.1, the strength design provisions of Section
2101.2.2 or the prestressed masonry provisions of Section
2101.2.3 shall comply with Section 2105.

2101.2.Jl WOIl"lknllllg s1Il"ess ~esngll1l. Masonry designed by the
working stress design method shall comply with the provi
sions of Sections 2106 and 2107.

210ll.2.2 §treIl1lgtl!n desngllll. Masonry designed by the
strength design method shall comply with the provisions of
Sections 2106 and 2108.

2101.2.3 Prestressed masoll1lIl"Y. Prestressed masonry shall
be designed in accordance with Chapters 1 and 4 of ACI
530/ASCE 5ffMS 402 and Section 2106. Special inspec
tion during construction shall be provided as set forth in
Section 1704.5.

2101.2.4 JEmpnIl"Jicall desngllll. Masonry designed by the em
pirical design method shall comply with the provisions of
Sections 2106 and 2109 or Chapter 5 of ACI 530/ASCE
5/TMS 402.

2UH..2.5 Gllass masol1lllry. Glass masonry shall comply with
the provisions of Section 2110 or with the requirements of
Chapter 7 of ACI 530lASCE 5/TMS 402.

2101.2.6 Masoll1lIl"Y vem~eIl". Masonry veneer shall comply
with the provisions of Chapter 14.

210]1..3 COIl1lS1Il"llllc1l:noll1l docllllmell1lts. The construction docu
ments shall show all of the items required by this code includ
ing the following:

1. Specified size, grade, type and location of reinforcement,
anchors and wall ties.

2. Reinforcing bars to be welded and welding procedure.

3. Size and location of structural elements.

4. Provisions for dimensional changes resulting from elas
tic deformation, creep, shrinkage, temperature and mois
ture.

2UH.3.Jl IFnrepllace dIl"awnll1lgs. The construction documents
shall describe in sufficient detail the location, size and con
struction of masonry fireplaces. The thickness and charac
teristics of materials and the clearances from walls,
partitions and ceilings shall be clearly indicated.

§[ECT~(Q)N 21 (0)2
[o1E~~N~T~(Q)N§ jQ\U\j!D) U\fl(Q)rA1r~(Q)~S

2102.1 Gell1lerall. The following words and terms shall, for the
purposes of this chapter and as used elsewhere in this code,
have the meanings shown herein.

ADOBE CONSTllUJCTJION. Construction in which the exte
rior load-bearing and nonload-bearing walls and partitions are
of unfired clay masonry units, and floors, roofs and interior
framing are wholly or partly of wood or other approved materi
als.

Ado\l)e9 stalMllnzed. Unfired clay masonry units to which ad
mixtures, such as emulsified asphalt, are added during the
manufacturing process to limit the units' water absorption
so as to increase their durability.

Ado\l)e9 \lllJmstalblRllJized. Unfired clay masonry units that do
not meet the definition of "Adobe, stabilized,"

ANCHOR. Metal rod, wire or strap that secures masonry to its
structural support.

ARClHIJITJECTURAIL TERRA COTTA. Plain or ornamental
hard-burned modified clay units, larger in size than brick, with
glazed or unglazed ceramic finish.

AREA.

Bedded. The area of the surface of a masonry unit that is in
contact with mortar in the plane of the joint.

GIl"OSS CIl"o§sgsec1l:nmllall. The area delineated by the
out-to-out specified dimensions of masonry in the plane un
der consideration.

Net CIl"os§gsec1l:noll1lall. The area of masonry units, grout and
mortar crossed by the plane under consideration based on
out-to-out specified dimensions.

BlED JOiNT. The horizontal layer of mortar on which a ma
sonry unit is laid.

BOND BJEAM. A horizontal grouted element within masonry
in which reinforcement is embedded.

BOND JRJEINFORCJING. The adhesion between steel rein
forcement and mortar or grout.

BRJICOC.

Cancnllllm siillicate (sall1lrll llime lblIl"Jiclk). A masonry unit made n
of sand and lime. U
CHay OIl" sl!naRe. A masonry unit made of clay or shale, usu
ally formed into a rectangular prism while in the plastic state
and burned or fired in a kiln.

CmllcJre1e. A masonry unit having the approximate shape of
a rectangular prism and composed of inert aggregate parti
cles embedded in a hardened cementitious matrix.

nUJTTRJESS. A projecting part of a masonry wall built inte
grally therewith to provide lateral stability.
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DIMENSIONS.

FIREPLACE THROAT. The opening between the top of the
firebox and the smoke chamber.

DIAPHRAGM. A roof or floor system designed to transmit
lateral forces to shear walls or other lateral-load-resisting ele
ments.

EFFECTllVE HEIGHT. For braced members, the effective
height is the clear height between lateral supports and is used
for calculating the slenderness ratio. The effective height for
unbraced members is calculated in accordance with engineer
ing mechanics.

Actual. The measured dimension of a masonry unit or ele
ment.

Nominal. A dimension equal to a specified dimension plus
an allowance for the joints with which the units are to be
laid. Thickness is given first, followed by height and then
length.

Specified. The dimensions specified for the manufacture or
construction of masonry, masonry units, joints or any other
component of a structure.

•FIREPLACE. A hearth and fire chamber or similar prepared
place in which a fire may be made and which is built in conjunc
tion with a chimney.

GROUTED MASONRY.

Grouted hollow-unit masonry. That fonn of grouted ma- e
sonry construction in which certain designated cells of hol-
low units are continuously filled with grout.

Grouted multnwythe masonry. That form of grouted ma
sonry construction in which the space between the wythes is
solidly or periodically filled with grout.

HEAlD JOINT. Vertical mortar joint placed between masonry
units within the wythe at the time the masonry units are laid.

HEADER (Bondler). A masonry unit that connects two or
more adjacent wythes of masonry.

HEIGHT, WALLS. The vertical distance from the foundation
wall or other immediate support of such wall to the top of the
wall.

MASONRY. A built-up construction or combination of build
ing units or materials of clay, shale, concrete, glass, gypsum,
stone or other approved units bonded together with or without
mortar or grout or other accepted method of joining.

Ashlar m31sonry. Masonry composed of various sized rect
angular units having sawed, dressed or squared bed sur
faces, properly bonded and laid in mortar.

Coursed ashlar. Ashlar masonry laid in courses of stone of
equal height for each course, although different courses
shall be permitted to be of varying height.

G!ass unit masonry. Nonload-bearing masonry composed _
of glass units bonded by mortar. _

Plain masonry. Masonry in which the tensile resistance of
the masonry is taken into consideration and the effects of
stresses in reinforcement are neglected.

Highaheat appliance type. An approved chimney for re
moving the products of combustion from fuel-burning,
high-heat appliances producing combustion gases in excess
of 2,OOO°F (1093°C) measured at the appliance flue outlet
(see Section 2113.11.3).

Lowaheat appliance type. An approved chimney for re
moving the products of combustion from fuel-burning,
low-heat appliances producing combustion gases not in ex
cess of I,OOOoP (538°C) under normal operating conditions,
but capable of producing combustion gases of 1,400oP
(760°C) during intermittent forces firing for periods up to 1
hour. Temperatures shall be measured at the appliance flue
outlet.

Masonry type. A field-constructed chimney of solid ma
sonry units or stones.

Mediuillaheat appliance type. An approved chimney for
removing the products of combustion from fuel-burning,
medium-heat appliances producing combustion gases not
exceeding 2,OOOoP (1093DC) measured at the appliance flue
outlet (see Section 2113.11.2).

CLEANOUT. An opening to the bottom of a grout space of
sufficient size and spacing to allow the removal of debris.

COLLAR JOINT. Vertical longitudinal joint between wythes
of masonry or between masonry and backup construction that
is permitted to be filled with mortar or grout.

COLUMN, MASONRY. An isolated vertical member whose
horizontal dimension measured at right angles to its thickness
does not exceed three times its thickness and whose height is at
least four times its thickness.

COMPOSITE ACTION. Transfer of stress between compo
nents of a member designed so that in resisting loads, the com
bined components act together as a single member.

COMPOSITE MASONRY. Multiwythe masonry members
acting with composite action.

COMPRESSIVE STRENGTH OF MASONRY. Maximum
compressive force resisted per unit of net cross-sectional area
of masonry, determined by the testing of masonry prisms or a
function of individual masonry units, mortar and grout.

CONNECTOR. A mechanical device for securing two or
more pieces, parts or members together, including anchors,
wall ties and fasteners.

COVER. Distance between surface of reinforcing bar and
edge of member.

CHIMNEY TYPES.

CAST STONE. A building stone manufactured from portland
cement concrete precast and used as a trim, veneer or facing on
or in buildings or structures.

CELL. A void space having a gross cross-sectional area
greater than 11/ 2 square inches (967 mm2).

CHIMNEY. A primarily vertical enclosure containing one or
more passageways for conveying flue gases to the outside at
mosphere.
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lRall1HdlilJlm asllnRalt". Ashlar masonry laid in courses of stone set
without continuous joints and laid up without drawn pat
terns. When composed of material cut into modular heights,
discontinuous but aligned horizontal joints are discernible.

R~nJnlfilJlJrlC~«lI masilJlll1lJrY. Masonry construction in which rein
forcement acting in conjunction with the masonry is used to
resist forces.

SoUnd! masilJlH1lJrY. Masonry consisting of solid masonry units
laid contiguously with the joints between the units filled
with mortar.

MASONRY UN][1l'. Brick, tile, stone, glass block or concrete
block conforming to the requirements specified in Section
2103.

CRay. A building unit larger in size than a brick, composed
of burned clay, shale, fired clay or mixtures thereof.

CiIJlH1llCJr~~~. A building unit or block larger in size than 12
inches by 4 inches by 4 inches (305 mm by 102 mm by 102
mm) made of cement and suitable aggregates.

IHIonnl[])w. A masonry unit whose net cross-sectional area in
any plane parallel to the load-bearing surface is less than 75
percent of its gross cross-sectional area measured in the
same plane.

SoRRd!. A masonry unit whose net cross-sectional area in ev
ery plane parallel to the load-bearing surface is 75 percent or
more of its gross cross-sectional area measured in the same
plane.

MEAN DAIIILY 1l'EMIPElRA1l'UlRE. The average daily tem
perature of temperature extremes predicted by a local weather
bureau for the next 24 hours.

MOR1l'AR. A plastic mixture of approved cementitious mate
rials, fine aggregates and water used to bond masonry or other
structural units.

MOJR1l'AR9 SUlRJFACE-BONDIING. A mixture to bond con
crete masonry units that contains hydraulic cement, glass fiber
reinforcement with or without inorganic fillers or organic mod
ifiers and water.

IPILAS1l'IIC lHI][NGE. The zone in a structural member in which
the yield moment is anticipated to be exceeded under loading
combinations that include earthquakes.

[

PRES1l'RESSED MASONRY. Masonry in which internal
stresses have been introduced to counteract potential tensile
stresses in masonry resulting from applied loads.

PRJISM. An assemblage of masonry units and mortar with or
without grout used as a test specimen for determining proper
ties of the masonry.

c>
RUBBILE MASONRY. Masonry composed of roughly shaped
stones.

Om]Jrse«ll It"llll1lJl1bR~. Masonry composed of roughly shaped
stones fitting approximately on level beds and well bonded.

JRaH1ldilJlm Jrllll1lJllbn~. Masonry composed of roughly shaped
stones laid without regularity of coursing but well bonded
and fitted together to form well-divided joints.

MASONRV

Rl[])llllglln iIJlJr oJr([}lnmllJrY Jrlllllb1blR~. Masonry composed of un
squared field stones laid without regularity of coursing but
well bonded.

RUNNIING BOND. The placement of masonry units such that
head joints in successive courses are horizontally offset at least
one-quarter the unit length.

SIHIEAR WALlL.

DetanR~«lIlPHanlllimaSiIJl!l1lJry s!hleaJr waHR. A masonry shear wall
designed to resist lateral forces neglecting stresses in rein
forcement, and designed in accordance with Section
2106.1.1.

II!l1l~~Jrm~«:lln21t~ JPlJr~stJr~ss~([J[ masiIJlll1lJrY §lln~aJr waRn. A pre- ~
stressed masonry shear wall designed to resist lateral forces
considering stresses in reinforcement, and designed in ac
cordance with Section 2106.1.1.2.

llJID.~~lt"m~dlna~e Jrenll1lfilJlJrlC~d masoll1lJrY sltneaJr wann. A masonry
shear wall designed to resist lateral forces considering
stresses in reinforcement, and designed in accordance with
Section 2106.1.1.

OJrdnll1laJry jplllanll1l masoll1lJrY slln~aJr waHn. A masonry shear
wall designed to resist lateral forces neglecting stresses in
reinforcement, and designed in accordance with Section
2106.1.1.

OJrdnrr1l2lJry jplHafill1l 1!])Jl"~stJress~d masilJlHllJrY slln~arr wann. A pre- l.stressed masonry shear wall designed to resist: lateral forces
considering stresses in reinforcement, and designed in ac
cordance with Section 2106.1.1.1.

Olt"dfill1laJry Jr~fill1lfilJlJrlC~«lI masilJlll1lJrY slln~aJr waRn. A masonry
shear wall designed to resist lateral forces considering
stresses in reinforcement, and designed in accordance with
Section 2106.1.1.

SjpledaH jplJr~stJr~s§~«lI masilJlll1lJrY sltn~aJr waRR. A prestressed ~.
masonry shear wall designed to resist lateral forces consid
ering stresses in reinforcement and designed in accordance
with Section 2106.1.1.3 except that only grouted, laterally
restrained tendons are used.

SJPl~daR Jr~fill1lfilJlJrc~«lI maSilJlll1lJrY sltn~aJr wann. A masonry shear
wall designed to resist lateral forces considering stresses in
reinforcement, and designed in accordance with Section
2106.1.1.

SIHIElLIL. The outer portion of a hollow masonry unit as placed
in masonry.

SPECIIJFIIEJI)). Required by construction documents.

SPEC][JFIIEIDl COMIPlRESSIIVE S1l'RJENGTIHI OF MA
SONRY9 1 'm. Minimum compressive strength, expressed as
force per unit of net cross-sectional area, required of the ma
sonry used in construction by the construction documents, and
upon which the project design is based. Whenever the quantity
1'm is under the radical sign, the square root of numerical value
only is intended and the result has units of pounds per square
inch (psi) (Mpa).

S1l'ACK BOND. The placement of masonry units in a bond
pattern is such that head joints in successive courses are verti
cally aligned. For the purpose of this code, requirements for
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stack bond shall apply to masonry laid in other than running
bond.

STONE MASONRY. Masonry composed offield, quarried or
cast stone units bonded by mortar.

Ashlar stone masonry. Stone masonry composed of rect
angular units having sawed, dressed or squared bed surfaces
and bonded by mortar.

Rubble stone masonry. Stone masonry composed of irreg
ular-shaped units bonded by mortar.

STRENGTH.

Design strength. Nominal strength multiplied by a strength
reduction factor.

Nominal strength. Strength of a member or cross section
calculated in accordance with these provisions before appli
cation of any strength-reduction factors.

Required strength. Strength of a member or cross section
required to resist factored loads.

TIE, LATERAL. Loop of reinforcing bar or wire enclosing
longitudinal reinforcement.

TIE, WALL. A connector that connects wythes of masonry
walls together.

TILE. A ceramic surface unit, usually relatively thin in relation
to facial area, made from clay or a mixture of clay or other ce
ramic materials, called the body of the tile, having either a
"glazed" or "unglazed" face and fired above red heat in the
course of manufacture to a temperature sufficiently high
enough to produce specific physical properties and characteris
tics.

TILE, STRUCTURAL CLAY. A hollow masonry unit com
posed of burned clay, shale, fire clay or mixture thereof, and
having parallel cells.

WALL. A vertical element with a horizontallength-to-thick
ness ratio greater than three, used to enclose space.

Cavity wall. A wall built of masonry units or ofconcrete, or
a combination of these materials, arranged to provide an air
space within the wall, and in which the inner and outer parts
of the wall are tied together with metal ties.

Composite wall. A wall built of a combination of two or
more masonry units bonded together, one forming the
backup and the other forming the facing elements.

Dry-stacked, surface-bonded wallIs. A wall built of con
crete masonry units where the units are stacked dry, without
mortar on the bed or head joints, and where both sides of the
wall are coated with a surface-bonding mortar.

Masonry-bonded hollow wall. A wall built of masonry
units so arranged as to provide an airspace within the wall,
and in which the facing and backing of the wall are bonded
together with masonry units.

Parapet wail. The part of any wall entirely above the roof
line.

WEB. An interior solid portion of a hollow masonry unit as
placed in masonry.
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WYTHE. Each continuous, vertical section of a wall, one ma
sonry unit in thickness.

NOTATIONS.

An = Net cross-sectional area of masonry, square inches
(mm2).

b = Effective width of rectangular member or width of
flange for T and I sections, inches (mm).

db = Diameter of reinforcement, inches (mm).

fr = Modulus of rupture, psi (MPa).

h = Specified yield stress of the reinforcement or the an
chor bolt, psi (MPa).

f m = Specified compressive strength of masonry at age of 28
days, psi (MPa).

K = The lesser of the masonry cover, clear spacing between
adjacent reinforcement, or five times db' inches (mm).

Ls = Distance between supports, inches (mm).

Lw = Length of wall, inches (mm).

Id = Required development length of reinforcement, inches
(mm).

Ide = Embedment length of reinforcement, inches (mm).

p w = Weight of wall tributary to section under consideration,
pounds (N).

= Specified wall thickness dimension or the least lateral
dimension of a column, inches (mm).

Vn = Nominal shear strength, pounds (N).

Vu = Required shear strength due to factored loads, pounds
(N).

W = Wind load, or related internal moments in forces.

y = Reinforcement size factor.

Pn = Ratio of distributed shear reinforcement on plane per
pendicular to plane of Amv'

Pmax = Maximum reinforcement ratio.

<j> = Strength reduction factor.

SECTION 2103
MASONRY CONSTRUCT~ON MATERIALS

2103.1 Concrete masonry units. Concrete masonry units
shall conform to the following standards: ASTM C 55 for con
crete brick; ASTM·C 73 for calcium silicate face brick; ASTM
C 90 for load-bearing concrete masonry units or ASTM C 744
for prefaced concrete and calcium silicate masonry units.

2103.2 Clay or shale masonry units. Clay or shale masonry
units shall conform to the following standards: ASTM C 34 for
structural clay load-bearing wall tile; ASTM C 56 for structural
clay nonload-bearing wall tile; ASTM C 62 for building brick
(solid masonry units made from clay or shale); ASTM C 1088
for solid units of thin veneer brick; ASTM C 126 for ce
ramic-glazed structural clay facing tile, facing brick and solid
masonry units; ASTM C 212 for structural clay facing tile;
ASTM C 216 for facing brick (solid masonry units made from
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_ clay or shale) and ASTM C 652 for hollow brick (hollow ma
W sonry units made from clay or shale).

Exceptiolll1l.: Structural clay tile for nonstructural use in fire
proofing of structural members and in wall furring shall not
be required to meet the compressive strength specifications.
The fire-resistance rating shall be determined in accordance
with ASTM E 119 and shall comply with the requirements
of Table 602.

2103.3 Stoll1le masoJl1l.lry IlllTIllnts. Stone masonry units shall con
form to the following standards: ASTM C 503 for marble
building stone (exterior): ASTM C 568 for limestone building
stone; ASTM C 615 for granite building stone; ASTM C 616
for sandstone building stone or ASTM C 629 for slate building
stone.

2103.4 Ceramk tiDe. Ceramic tile shall be as defined in, and
shall conform to the requirements of, ANSI A137.1.

2103.5 GRass 1l1lll1l.iit masoll1l.ry. Hollow glass units shall be par
tially evacuated and have a minimum average glass face thick
ness of 3/ 16 inch (4.8 mm). Solid glass-block units shall be
provided when required. The surfaces of units intended to be
in contact with mortar shall be treated with a polyvinyl butyral
coating or latex-based paint. Reclaimed units shall not be
used.

MASONRY

2103.6 §ecom!allnalllrlllllllllits. Second-hand masonry units shall
not be reused unless they conform to the requirements of new
units. The units shall be of whole, sound materials and free
from cracks and other defects that will interfere with proper
laying or use. Old mortar shall be cleaned from the unit before
reuse.

2103.7 Mortar. Mortar for use in masonry construction shall
conform to ASTM C 270 and shall conform to the proportion
specifications of Table 2103.7(1) or the property specifications
of Table 2103.7(2). Type S or N mortar shall be used for glass
unit masonry. The amount of water used in mortar for glass unit
masonry shall be adjusted to account for the lack of absorption.
Retempering of mortar for glass unit masonry shall not be per
mitted after initial set. Unused mortar shall be discarded within
21/ 2 hours after initial mixing except that unused mortar for
glass unit masonry shall be discarded within 11/ 2 hours afterini
tial mixing.

2103.8 §lllllt"face a 1!>mllding mortar. Surface-bonding mortar
shall comply with ASTM C 887. Surface bonding of concrete
masonry units shall comply with ASTM C 946.

2103.9 Modars for ceramic wan all1l.rll1flloor tHe. Portland ce
ment mortars for installing ceramic wall and floor tile shall
comply with ANSI A108.1A and ANSI A108.1B and be of the
compositions indicated in Table 2103.9.

TABLE 2103.1(1)
MORTAR PROPORTIONS

PROPORTIONS BV VOLUME (cementitious materoals)
AGGREGATE

Portland cementS Masonry cementC Mortar cementd MEASURED IN A
01' blended IHIVIDRATED UMEe IDiAMP,lOOSE

MORTAR 1I"VI?E cementb M S NI M S i\l OR UME PIlJIITV CONDITION

Cement-lime M 1 - - - - - - 1/
4

S 1 - - - - - - over 1/4 to 1/2

N 1 - - - - - - over 1/2 to 11/ 4

0 1 - - - - - - over 11/ 4 to 21/ 2

Mortar M 1 - - - - - 1 -

cement M - - - - 1 - - - Not less than 21/ 4
S 1/

2 - - - - - 1 - and not more than 3
S - - - - - 1 - - times the sum of the
N - - - - - - 1 - separate volumes of
0 - - - - - - 1 - cementitious

materials
Masonry M 1 - - 1 - - - -

cement M - 1 - - - - - -

S 1/
2 - - 1 - - - -

S - - 1 - - - - -

N - - - 1 - - - -
0 - - - 1 - - - -

a: Portland cement conforming to the requirements of ASTM C 150.
b. Blended cement conforming to the requirements of ASTM C 595.
c. Masonry cement conforming to the requirements of ASTM C 91.
d. Mortar cement conforming to the requirements of ASTM C 1329.
e. Hydrated lime conforming to the requirements of ASTM C 207.
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TABLE 2103.7(2)
MORTAR IPROPERT!IES8

AVERAGE COMPRESSIVEb

STRENGTH AT 28 DAYS WATIER RETENTION AIR CONTENT
MORTAR TYPE minimum (psi) minimum (%) maximum (%)

M 2,500 75 12

Cement-lime
S 1,800 75 12
N 750 75 14C

0 350 75 14c

M 2,500 75 12

Mortar cement
S 1,800 75 12
N 750 75 14c

0 350 75 14c

M 2,500 75 18

Masonry cement
S 1,800 75 18
N 750 75 20d

0 350 75 20d

For SI: 1 inch =25.4 mm, 1 pound per square inch =6.895 kPa.
a. This aggregate ratio (measured in damp, loose condition) shall not be less than 21

/4 and not more than 3 times the sum of the separate volumes ofcementitious materials.
b. Average of three 2-inch cubes of laboratory-prepared mortar, in accordance with ASTM C 270.
c. When structural reinforcement is incorporated in cement-lime or mortar cement mortars, the maximum air content shall not exceed 12 percent.
d. When structural reinforcement is incorporated in masonry cement mortar, the maximum air content shall not exceed 18 percent.

TABLE 2103.9
CERAM!C T!LE MORTAR COMPOSITIONS

lOCATION MORTAR COMPOSiTION

Scratchcoat
1 cement; 1/5 hydrated lime;
4 dry or 5 damp sand

Walls 1 cement; 1/2 hydrated lime;
Setting bed and

5 damp sand to 1 cement
leveling coat

1 hydrated lime, 7 damp sand

1 cement; 1/10 hydrated lime;
Floors Setting bed 5 dry or 6 damp sand; or 1

cement; 5 dry or 6 damp sand

Ceilings
Scratchcoat and 1 cement; 1/2 hydrated lime;
sand bed 21/2 dry sand or 3 damp sand

2103.9.1 Dryaset pOirtUand cement mortars. Premixed
prepared portland cement mortars, which require only the
addition of water and are used in the installation of ceramic
tile, shall comply with ANSI AIl8.I. The shear bond
strength for tile set in such mortar shall be as required in ac
cordance with ANSI Al18.l. Tile set in dry-set portland ce
ment mortar shall be installed in accordance with ANSI
Al08.5.

2103.9.2 Eiedricaily conductive dryaset mortaJrs. Pre
mixed prepared portland cement mortars, which require
only the addition of water and comply with ANSI A118.2,
shall be used in the installation ofelectrically conductive ce
ramic tile. Tile set in electrically conductive dry-set mortar
shall be installed in accordance with ANSI Al08.7.

2103.9.3 L2texa modified portland cement mmrt2Jr. La
tex-modified portland cement thin-set mortars in which la
tex is added to dry-set mortar as a replacement for all or part
of the gauging water that are used for the installation of ce
ramic tile shall comply with ANSI AIl8.4. Tile set in la-
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tex-modified portland cement shall be installed in accor
dance with ANSI Al08.5.

2103.9.4 Epoxy mortar. Ceramic tile set and grouted with _
chemical-resistant epoxy shall comply with ANSI AI18.3.•
Tile set and grouted with epoxy shall be installed in accor-
dance with ANSI AI08.6.

2103.9.5 Furan mortar and grout. Chemical-resistant
furan mortar and grout that are used to install ceramic tile
shall comply with ANSI AlI8.5. Tile set and grouted with
furan shall be installed in accordance with ANSI Al08.8.

2103.9.6 Modified epoxy-emulsion mortar and grout.
Modified epoxy-emulsion mortar and grout that are used to
install ceramic tile shall comply with ANSI AI18.8. Tile set
and grouted with modified epoxy-emulsion mortar and
grout shall be installed in accordance with ANSI Al08.9.

2103.9.7 Organic adhesives. Water-resistant organic adhe
sives used for the installation of ceramic tile shall comply
with ANSI A136.1. The shear bond strength after water im
mersion shall not be less than 40 psi (275 kPa) for Type I ad
hesive, and not less than 20 psi (138 kPa) for Type II
adhesive, when tested in accordance with ANSI A136.1.
Tile set in organic adhesives shall be installed in accordance
with ANSI Al08.4.

2103.9.8lPortland. cemel1lt grouts. Portland cement grouts
used for the installation of ceramic tile shall comply with
ANSI Al18.6. Portland cement grouts for tile work shall be
installed in accordance with ANSI Al08.l0.

2103.10 Grollllt. Grout shall conform to Table 2103.10 or to
ASTM C 476. When grout conforms to ASTM C 476, the grout
shall be specified by proportion requirements or property re
quirements.
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1f"ABllE 21 ~3.1 ~

GIROlUJlI PROPORTIONS BY VOllLDMIE FOR
MASONRY CONS1f"RlLDC1f"~ON

PARTS BY AGGREGATE, MEASURED IN A
VOLUME OF PARTS BY DAMP, LOOSE CONDITION
PORTLAND VOLUME OF
CEMENT OR HYDRATED

BLENDED LIME OR
TYPE CEMENT LIME PUTTY Fine Coarse

i/4-3 times the sum
Fine

1 0-'/10 of the volumes of
-

grout the cementitious
materials

i/4-3 times the sum 1-2 times the sum
Coarse

I 0-'/10 of the volumes of of the volumes of
grout the cementitious the cementitious

materials materials

Z103.:n MdaU Jrenlt1lf~JriCemeIl1lt 2lIl1ld 2liCiCeSSt1m1.es. Metal rein
forcement and accessories shall conform to Sections 2103.11.1
through 2103.11.7.

2103.1 llJ. DefoJrme([]l JreJiIl1lf~Jrdll1lg lbJ21Jrs. Deformed reinforc
ing bars shall conform to one of the following standards:
ASTM A 615 for deformed and plain billet-steel bars for
concrete reinforcement; ASTM A 706 for low-alloy steel
deformed bars for concrete reinforcement; ASTM A 767 for
zinc-coated reinforcing steel bars; ASTM A 775 for ep
oxy-coated reinforcing steel bars and ASTM A 996 for rail
steel and axle steel deformed bars for concrete reinforce
ment.

Z:E.03J.Jl.Z Jonl!1lt JrenIl1lft'oJriCemeIl1lt. Joint reinforcement shall
comply with ASTM A 951. The maximum spacing of
crosswires in ladder-type joint reinforcement and ofpoint of
connection of cross wires to longitudinal wires of truss-type
reinforcement shall be 16 inches (400 mm).

ZJl03J.Jl.3 Deft'oJrme([]l Jrenll1lf~JrdIl1lg wnJre. Deformed reinforc
ing wire shall conform to ASTM A 496.

2Jl03.:n.Jl.~ WnJre falbJJrniC. Wire fabric shall conform to ASTM
A 185 for plain steel-welded wire fabric for concrete rein
forcement or ASTM A 496 for welded deformed steel wire
fabric for concrete reinforcement.

2103.JlJl.5 All1liClhl~Jl"§9 tlne§ 2lll1l1l:ll 2l\CiCe§§~Jl"ne§. Anchors, ties and
accessories shall conform to the following standards:
ASTM A 36 for structural steel; ASTM A 82 for plain steel
wire for concrete reinforcement; ASTM A 185 for plain
steel-welded wire fabric for concrete reinforcement; ASTM
A 167, Type 304, for stainless and heat-resisting chro
mium-nickel steel plate, sheet and strip and ASTM A 366
for cold-rolled carbon steel sheet, commercial quality.

2103.:U.((D PJre§tJre§§llIl1lg teIl1l([]101llls. Prestressing tendons shall
conform to one of the following standards:

a. Wire ASTM A 421

b. Low-relaxation wire . . ASTM A 421

c. Strand ASTM A 416

d. Low-relaxation strand.. ASTM A 416

e. Bar. . . . . . . . . . . ASTM A 722

lExiCeJIDtn~II1l§:

1. Wire, strands and bars not specifically listed in
ASTM A 421, ASTM A 416 or ASTM A 722 are
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permitted, provided they conform to the minimum
requirements in ASTM A 421, ASTM A 416, or
ASTM A 722 and are approved by the architect/en
gineer.

2. Bars and wires ofless than 150 kips per square inch
(ksi) (1034 MPa) tensile strength and conforming
to ASTM A 82, ASTM A 510, ASTM A 615,
ASTM A 616, ASTM A 996 or ASTM A 706/A
706 M are permitted to be used as prestressed ten
dons provided that:

2.1. The stress relaxation properties have been
assessed by tests according to ASTM E
328 for the maximum permissible stress in
the tendon.

2.2. Other nonstress-related requirements of
ACI 530/ASCE 5ITMS 402, Chapter 4, ad
dressing prestressing tendons are met.

2103.JlJl./ C~JrJr~§nmll JIDJrt1}tedimll. Corrosion protection for
prestressing tendons, prestressing anchorages, couplers and
end block shall comply with the requirements of ACI
530.1/ASCE 6ITMS 602, Article 2AG. Corrosion protec
tion for carbon steel accessories used in exterior wall con
struction or interior walls exposed to a mean relative
humidity exceeding 75 percent shall comply with either
Section 2103.11.7.1 or 2103.11.7.2. Corrosion protection
for carbon steel accessories used in interior walls exposed to
a mean relative humidity equal to or less than 75 percent
shall comply with either Section 2103.11.7.1, 2103.11.7.2
or 2103.11.7.3.

2H1l3.Jl1. /. Jl JHI~ta([}lDJIDJIDe([]l g21h21Il1lh:elIll. Apply a
hot-dipped galvanized coating after fabrication as fol
lows:

1. For joint reinforcement, wall ties, anchors and in
serts, apply a minimum coating of 1.5 ounces per
square foot (pst) (458 g/m2) complying with the re
quirements of ASTM A 153, Class B.

2. For sheet metal ties and sheet metal anchors, com
ply with the requirements ofASTM A 153, Class B.

3. For steel plates and bars, comply with the require
ments of either ASTM A 123 or ASTM A 153,
Class B.

2Jl03.111./.2 lEJID~xy iC021tnIl1lgs. Carbon steel accessories
shall be epoxy coated as follows:

1. For joint reinforcement, comply with the require
ments of ASTM A 884 Class B, Type 2 - 18 mils
(457.um).

2. For wire ties and anchors, comply with the require
ments of ASTM A 899 Class C-20 mils (508,um).

3. For sheet metal ties and anchors, provide a mini
mum thickness of 20 mils (508,um) or in accor
dance with the manufacturer's specification.

2Jl@3.:U./.3 Mlillll g21llV21IlllD71e([]l. Apply a mill galvanized
coating as follows:

1. For joint reinforcement, wall ties, anchors and in
serts, apply a minimum coating of 0.1 ounce psf
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(31g/m2) complying with the requirements of
ASTM A 641.

2. For sheet metal ties and sheet metal anchors, apply
a minimum coating complying with Coating Des
ignation G-60 according to the requirements of
ASTM A 653.

3. For anchor bolts, steel plates or bars not exposed to
the earth, weather or a mean relative humidity ex
ceeding 75 percent, a coating is not required.

2103.11.8 Tests. Where unidentified reinforcement is ap
proved for use, not less than three tension and three bending
tests shall be made on representative specimens of the rein
forcement from each shipment and grade of reinforcing
steel proposed for use in the work.

SECTION 2104
CONSTRUCTION

2104.1 Masonry construction. Masonry construction shall
comply with the requirements of Sections 2104.1.1 through
2104.5 and with ACI 530.11ASCE 6/TMS 602.

2104.1.1 Tolerances. Masonry, except masonry veneer,
shall be constructed within the tolerances specified in ACI
530.1IASCE 6/TMS 602.

2104.1.2 Placing mortar and units. Placement of mortar
and units shall comply with Sections 2104.1.2.1 through
2104.1.2.5.

2104.1.2.1 Bed and head joints. Unless otherwise re
quired or indicated on the construction documents, head
and bed joints shall be 3/s inch (9.5 mm) thick, except that
the thickness of the bed joint of the starting course placed
over foundations shall not be less than 1/4 inch (6.4 mm)
and not more than 3/4 inch (19.1 mm).

2104.1.2.1.1 Open-end units. Open-end units with
beveled ends shall be fully grouted. Head joints of
open-end units with beveled ends need not be mor
tared. The beveled ends shall form a grout key that
permits grouts within 5/s inch (15.9 mm) of the face of
the unit. The units shall be tightly butted to prevent
leakage of the grout.

2104.1.2.2 Hollow units. Hollow units shall be placed
such that face shells of bed joints are fully mortared.
Webs shall be fully mortared in all courses of piers, col
umns, pilasters, in the starting course on foundations
where adjacent cells or cavities are to be grouted, and
where otherwise required. Head joints shall be mortared
a minimum distance from each face equal to the face
shell thickness of the unit.

2104.1.2.3 Solid units. Unless otherwise required or in
dicated on the construction documents, solid units shall
be placed in fully mortared bed and head joints. The ends
of the units shall be completely buttered. Head joints
shall not be filled by slushing with mortar. Head joints
shall be constructed by shoving mortar tight against the
adjoining unit. Bed joints shall not be furrowed deep
enough to produce voids.
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2Jl04.1.2.4 Glass unit masonry. Glass units shall be
placed so head and bed joints are filled solidly. Mortar
shall not be furrowed.

Unless otherwise required, head and bed joints of glass
unit masonry shall be 1/4 inch (6.4 mm) thick, except that
vertical joint thickness of radial panels shall not be less
than lis inch (3.2 mm). The bed joint thickness tolerance
shall be minus 1/16 inch (1.6 mm) and plus lis inch (3.2
mm). The head joint thickness tolerance shall be plus or
minus lis inch (3.2 mm).

2Jl04.1.2.5 All units. Units shall be placed while the
mortar is soft and plastic. Any unit disturbed to the extent
that the initial bond is broken after initial positioning
shall be removed and relaid in fresh mortar.

2104.1.3 Installiation ofwaU ties. The ends ofwall ties shall
be embedded in mortar joints. Wall tie ends shall engage
outer face shells of hollow units by at least 1/2 inch (12.7
mm). Wire wall ties shall be embedded at least 11/ 2 inches
(38 mm) into the mortar bed of solid masonry units or
solid-grouted hollow units. Wall ties shall not be bent after
being embedded in grout or mortar.

2104.1.4 Chases and! recesses. Chases and recesses shall be
constructed as masonry units are laid. Masonry directly
above chases or recesses wider than 12 inches (305 mm)
shall be supported on lintels.

2104.1.5 Lintels. The design for lintels shall be in accor
dance with the masonry design provisions of either Section
2107 or 2108. Minimum length of end support shall be 4
inches (102 mm).

2104.1.6 Support on wood. Masonry shall not be supported
on wood girders or other forms of wood construction except
as permitted in Section 2304.12.

2104.1.7 Masonry protection. The top of unfinished ma
sonry work shall be covered to protect the masonry from the
weather.

2104.1.8 Weep holles. Weep holes provided in the outside
wythe ofmasonry walls shall be at a maximum spacing of 33
inches (838 mm) on center (o.c.). Weep holes shall not be
less than 3/ 16 inch (4.8 mm) in diameter.

2104.2 Corbeled masonry. The maximum corbeled projection
beyond the face of the wall shall not be more than one-half of
the wall thickness nor one-half the wythe thickness for hollow
walls. The maximum projection of one unit shall neither ex
ceed one-half the height of the unit nor one-third the thickness
at right angles to the wall.

2104.2.1 Molded cornices. Unless structural support and
anchorage are provided to resist the overturning moment,
the center of gravity of projecting masonry or molded cor
nices shall lie within the middle one-third of the supporting
wall. Terra cotta and metal cornices shall be provided with a
structural frame of approved noncombustible material an
chored in an approved manner.

2104.3 Cold weather construction. The cold weather con
struction provisions of ACI 530.11ASCE 6ITMS 602, Article
1.8 C, or the following procedures shall be implemented when
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either the ambient temperature falls below 40°F (4°C) or the
temperature of masonry units is below 40°F (4°C).

21(!D41.3. li JP>IT'ejp81Jr81~nI!J)II1l.

1. Temperatures of masonry units shall not be less than
20°F (-7°C) when laid in the masonry. Iv1[asonry units
containing frozen moisture, visible ice or snow on
their surface shall not be laid.

2. Visible ice and snow shall be removed from the top
surface of existing foundations and masonry to re
ceive new construction. These surfaces shall be
heated to above freezing, using methods that do not
result in damage.

2li04.3.2 Cmns~JrlilldnI!J)II1l. The following requirements shall
apply to work in progress and shall be based on ambient
temperature.

2104.3.2.li CI!J)II1lstIT'lilldnl!J)II1l IT'e{jjlillnIT'emeJl1l~s jfl!J)IT' temjpeIT'81~

tlillIT'es betweeJl1l4l00W (4°C) 8lm1l32°W (OOW). The follow
ing construction requirements shall be met when the
ambient temperature is between 40°F (4°C) and 32°F
(O°C):

1. Glass unit masonry shall not be laid.

2. Water and aggregates used in mortar and grout
shall not be heated above 140°F (60°C).

3. Mortar sand or mixing water shall be heated to pro
duce mortar temperatures between 40°F (4°C) and
1200P (49°C) at the time of mixing. When water
and aggregates for grout are below 32°F(0°C), they
shall be heated.

2104]..3.2.2 CI!J)II1ls~IT'lilldnI!J)II1l IT'e{jjlillnIT'emeIl1l~§ jfl!J)Jr temjpeIT'81~

tlillIT'es be~weeIl1l 32°W (O°C) 8lmll 25°W (~41°C). The re
quirements of Section 2104.3.2.1 and the following
construction requirements shall be met when the ambient
temperature is between 32°P (O°C) and 25°F (-4°C):

1. The mortar temperature shall be maintained above
freezing until used in masonry.

2. Aggregates and mixing water for grout shall be
heated to produce grout temperature between 700P
(21°C) and 120°F (49°C) at the time of mixing.
Grout temperature shall maintained above 700P
(21°C) at the time of grout placement.

2JW41.3.2.3 Cmns~IT'lilldnoIl1l IT'e{jjlillnIT'emeIl1lts [orr ~emJlleIT'21~

tlillIT'es betweeIl1l 25°W (~4lDC) 8lIl1ld 200JF (~'OC). The re
quirements of Sections 2104.3.2.1 and 2104.3.2.2 and
the following construction requirements shall be met
when the ambient temperature is between 25°F (-4°C)
and 20°F (-7°C):

1. Masonry surfaces under construction shall be
heated to 400P (4°C).

2. Wind breaks or enclosures shall be provided when
the wind velocity exceeds 15 miles per hour (mph)
(24 km/h).

3. Prior to grouting, masonry shall be heated to a min
imum of 40°F (4°C).

2104l.3.2A. CI!J)II1ls~IT'lilldnoIl1l IT'e(!jjlillllJremeIl1lts [orr tempeIT'81~

bnIT'es benow 200 W(~'OC). The requirements of Sections
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2104.3.2.1, 2104.3.2.2 and 2104.3.2.3 and the following
construction requirement shall be met when the ambient
temperature is below 20°F (-7°C): Enclosures and auxil
iary heat shall be provided to maintain air temperature
within the enclosure to above 32°F (O°C).

2Jl04.3.3 PIT'otednoIl1l. The requirements of this section and
Sections 2104.3.3.1 through 2104.3.3.4 apply after the ma
sonry is placed and shall be based on anticipated minimum
daily temperature for grouted masonry and anticipated
mean daily temperature for ungrouted masonry.

2li04.3.3'].. Gn21SS lUlrrnit II1lll21SI!J)II1lIT'y. The temperature of
glass unit masonry shall be maintained above 40°F (4°C)
for 48 hours after construction.

2li04.3.3.2 PIT'o~edil!J)Jl1l IT'eqlUlnrremelIDts [I!J)IT' tempeIT'81tlillIT'eS
be~weeIl1l 4!OoW(41°C) arrnd 25°W (a41°C). "'fhen the tem
perature is between 40°F (4°C) and 25°F (-4°C), newly
constructed masonry shall be covered with a weather-re
sistive membrane for 24 hours after being completed.

2104.3.3.3 PK"I!J)~ednmn IT'e((}llillnrremellllts [I!J)IT' t:empeIT'81tlUlIT'eS
be~weell1l 25°IF (-41°C) aJl1ld 200 W(~'OC). When the tem
perature is between 25°F (-4°C) and 200P (-7°C), newly
constructed masonry shall be completely covered with
weather-resistive insulating blankets, or equal protec
tion, for 24 hours after being completed. The time period
shall be extended to 48 hours for grouted masonry, unless
the only cement in the grout is Type HI portland cement.

2li04l.3.3.41 JP>rrl!J)~ednmll rre((jjlUlllIT'emeIl1lts [I!J)IT' tempeIT'atu.nIT'es
belll!J)w 200 W(~'OC). When the temperature is below 200 P
(-7°C), newly constructed masonry shall be maintained
at a temperature above 32°P (O°C) for at least 24 hours
after being completed by using heated enclosures, elec
tric heating blankets, infrared lamps or other acceptable
methods. The time period shall be extended to 48 hours
for grouted masonry, unless the only cement in the grout
is Type HI portland cement.

2li04A IH!l!J)t weatllnerr ~I!J)II1lstIT'lUldiI!J)II1l. The hot weather construc
tion provisions of ACI 530.1/ASCE 6/TMS 602, Article 1.8 D,
or the following procedures shall be implemented when the
temperature or the temperature and wind-velocity limits of this
section are exceeded.

2Jl04t4l.li JP>IT'ejp81rr81tnoIl1l. The following requirements shall be
met prior to conducting masonry work.

2li@41.4!.:ll..li 1I'empeIT'81tllllrre. When the ambient tempera
ture exceeds 1000P (38°C), or exceeds 900 P (32°C) with
a wind velocity greater than 8 mph (13 kmlh):

1. Necessary conditions and equipment shall be pro
vided to produce mortar having a temperature be
low 1200P (49°C).

2. Sand piles shall be maintained in a damp, loose
condition.

2104lAI.li.2 §pedaH ~l!J)lllldntnmlls. When the ambient tem
perature exceeds U5°P (46°C), or 105°P (40°C) with a
wind velocity greater than 8 mph (13 km/h), the require
ments of Section 2104.4.1.1 shall be implemented, and
materials and mixing equipment shall be shaded from di
rect sunlight.
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2104.4.2 Construction. The following requirements shall
be met while masonry work is in progress.

2104.4.2.1 Temperature. When the ambient tempera
ture exceeds 1000P (38°C), or exceeds 900P (32°C) with
a wind velocity greater than 8 mph (13 km/h):

1. The temperature ofmortar and grout shall be main
tained below 1200P (49°C).

2. Mixers, mortar transport containers and mortar
boards shall be flushed with cool water before they
come into contact with mortar ingredients or mor
tar.

3. Mortar consistency shall be maintained by retem
pering with cool water.

4. Mortar shall be used within 2 hours of initial mix-
ing.

2104.4.2.2 Special conditions. When the ambient tem
perature exceeds 115°F (46°C), or exceeds 105°F (40°C)
with a wind velocity greater than 8 mph (13 km/h), the re
quirements of Section 2104.4.2.1 shall be implemented
and cool mixing water shall be used for mortar and grout.
The use of ice shall be permitted in the mixing water
prior to use. Ice shall not be permitted in the mixing water
when added to the other mortar or grout materials.

2104.4\..3 Protection. When the mean daily temperature ex
ceeds 100°F (38°C), or exceeds 90°F (32°C) with a wind ve
locity greater than 8 mph (13 km/h), newly constructed
masonry shall be fog sprayed until damp at least three times
a day until the masonry is three days old.

2104.5 Wetting of brick. Brick (clay or shale) at the time of
laying shall require wetting if the unit's initial rate of water ab
sorption exceeds 30 grams per 30 square inches (19 355 mm2)

per minute or 0.035 ounce per square inch (1 g/645 mm2) per
minute, as determined by ASTM C 67.

SECTION 2105
QUALITY ASSURANCE

2105.1 General. A quality assurance program shall be used to
ensure that the constructed masonry is in compliance with the
construction documents.

The quality assurance program shall comply with the in
spection and testing requirements of Chapter 17.

2105.2 Acceptance relative to strength requirements.

2105.2.1 Compliance with! 'm. Compressive strength of
masonry shall be considered satisfactory if the compressive
strength of each masonry wythe and grouted collar joint
equals or exceeds the value of!'m'

2105.2.2 Determination of compressive strength. The
compressive strength for each wythe shall be determined by
the unit strength method or by the prism test method as spec
ified herein.

2105.2.2.1 Unit strength method.
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2105.2.2.1.1 Clay masonry. The compressive •
strength of masonry shall be determined based on the
strength of the units and the type of mortar specified
using Table 2105.2.2.1.1, provided:

1. Units conform to ASTM C 62, ASTM C 216 or
ASTM C 652 and are sampled and tested in ac
cordance with ASTM C 67.

2. Thickness of bed joints does not exceed 5/8 inch
(15.9 mm).

3. For grouted masonry, the grout meets one of the
. following requirements:

3.1. Grout conforms to ASTM C 476.

3.2. Minimum grout compressive strength
equals! 'm but not less than 2,000 psi
(13.79 MPa). The compressive strength
of grout shall be determined in accor
dance with ASTM C 1019.

TABLE 2105.2.2.1.1
COMPRESSIVE STRENGTH OF CLAY MASONRY

NET AREA COMPRESSIVE STRENGTH OF NET AREA
CLAY MASONRY UNITS (psi) COMPRESSIVE

STRENGTH OF
Type M or S mortar Type N mortar MASONRY (psi)

1,700 2,100 1,000

3,350 4,150 1,500

4,950 6,200 2,000

6,600 8,250 2,500

8,250 10,300 3,000

9,900 - 3,500

13,200 - 4,000

For 51: 1 pound per square inch =0.00689 Mpa.

2105.2.2.1.2 Concrete masonry. The compressive
strength of masonry shall be determined based on the
strength of the unit and type of mortar specified using
Table 2105.2.2.1.2, provided:

1. Units conform to ASTM C 55 or ASTM C 90
and are sampled and tested in accordance with
ASTM C 140.

2. Thickness of bed joints does not exceed 5/8 inch
(15.9 mm).

3. For grouted masonry, the grout meets one of the
following requirements:

3.1. Grout conforms to ASTM C 476.

3.2. Minimum grout compressive strength
equals f 'm but not less than 2,000 psi
(13.79 MPa). The compressive strength
of grout shall be determined in accor- •
dance with ASTM C 1019.
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TAlBl~ 2105.2.2.1.2
COMPRESS~VIESTRENGTH OF CONCRETE MASONIRY

NET AREA COMPRESS~VESTRENGTH OF NET AREA
CONCRETE MASONRY UNITS (psi) COMPRIESS~VE

STRENGTH OF
Type M or S mortar Type N mortar MASONIRY (psi)a

1,250 1,300 1,000

1,900 2,150 1,500

2,800 3,050 2,000

3,750 4,050 2,500

4,800 5,250 3,000

For SI: 1 inch =25.4 mm, 1 pound per square inch =0.00689 MPa.
a. For units less than 4 inches in height, 85 percent of the values listed.

2105.2.2.2 PrnsIIll11 test mrnetllnorll.

2Jl05.2.2.2.Jl Gell1lerall. The compressive strength of
masonry shall be determined by the prism test
method:

1. Where specified in the construction documents.

2. Where masonry does not meet the requirements
for application of the unit strength method in
Section 2105.2.2.1.

~ :~~~~{~~;~rc~~:~~E¢;I~~r.~c~ed~~~
~

_ 2105.3 TestnJl1lg lpnrnsmrns trrom lCoH1lstrundedl mrnasOlluy. When ap-
• proved by the building official, acceptance of masonry that

does not meet the requirements of Section 2105.2.2.1 or
2105.2.2.2 shall be permitted to be based on tests of prisms cut
from the masonry construction in accordance with Sections
2105.3.1, 2105.3.2 and 2105.3.3.

2105.3.JllP'rnsm saIIll11pUH1lg aJl1lrll Jremovall. A set of three ma
sonry prisms that are at least 28 days old shall be saw cut
from the masonry for each 5,000 square feet (465 m2) of the
wall area that is in question but not less than one set of three
masonry prisms for the project. The length, width and height
dimensions of the prisms shall comply with the require
ments of ASTM C 1314. Transporting, preparation and test
ing of prisms shall be in accordance with ASTM C 1314.

2105.3.2 Compressnve streH1lgtlln lCakunRatnOlllls. The com
pressive strength of prisms shall be the value calculated in
accordance ASTM C 1314, except that the net cross-sec
tional area of the prism shall be based on the net mortar bed
ded area.

2105.3.3 CompKfialI1llCe. Compliance with the requirement
for the specified compressive strength of masonry,j'm' shall
be considered satisfied provided the modified compressive
strength equals or exceeds the specifiedj'm' Additional test
ing of specimens cut from locations in question shall be per
mitted.

SECT~ON 21 (f](5
SlE~SM~C [))IES~GN

2]106.1 Sensmk desiglI1l requirements tror masolI1lry. Masonry
structures and components shall comply with the requirements
in Section 1.13.2.2 of ACI 530/ASCE 5ITMS 402 and Section
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1.13.3, 1.13.4, 1.13.5, 1.13.6 or 1.13.7 of ACI 530/ASCE
5ITMS 402 depending on the structure's seismic design cate
gory as determined in Section 1616.3. All masonry walls, un
less isolated on three edges from in-plane motion of the basic
structural systems, shall be considered to be part of the seis- ...
mic-force-resisting system. In addition, the following require
ments shall be met.

2106.Jl.Jl Bask sensmkafoJrlCea!!"esisting §ystd~m. Buildings
relying on masonry shear walls as part of the basic seis
mic-force-resisting system shall comply with Section
1.13.2.2 of ACI 530/ASCE 5ITMS 402 or with Section
2106.1.1.1, 2106.1.1.2 or 2106.1.1.3.

2JlO(/j).1.1.Jl OJrdliJrllaJry pHaiJIll pJrestressed masmuy shea!!"
waRlls. Ordinary plain prestressed masonry shear walls
shall comply with the requirements of Chapter 4 of ACI
5301ASCE 5ITMS 402.

2JlO(/j).1.1.2 lI:lI1ltermediate pJrestressell1l masOltlry shear
wallns. Intermediate prestressed masonry shear walls
shall comply with the requirements of Section 1.13.2.2.4
of ACI 530lASCE 5/TMS 402 and shall be designed by
Chapter 4, Section 4.5.3.3, of ACI 530/ASCE 5ffMS
402 for fleXural strength and by Section 3.2.4.1.2 of ACI
5301ASCE 5/TMS 402 for shear strength. Sections
1.13.2.2.5(a), 3.2.3.5 and 3.2.4.3.2(c) of ACI 530lASCE
5ITMS 402 shall be applicable for reinforcement. Flex
ural elements subjected to load reversals shall be sym
metrically reinforced. The nominal moment strength at
any section along a member shall not be less than
one-fourth the maximum moment strength. The
cross-sectional area of bonded tendons shall be consid
ered to contribute to the minimum reinforcement in Sec
tion 1.13.2.2.4 of ACI 5301ASCE 5ITMS 402. Tendons
shall be located in cells that are grouted the full height of
the wall.

2]W(/j).1.1.3 SpedaR prestressed maSOllllry shear waUs.
Special prestressed masonry shear walls shall comply
with the requirements of Section 1.13.2.2.5 of ACI
5301ASCE 5ITMS 402 and shall be designed by Chapter
4, Section 4.5.3.3, of ACI 530/ASCE 5ITMS 402 for
flexural strength and by Section 3.2.4.1.2 of ACI
5301ASCE 5/TMS 402 for shear strength. Sections
1.13.2.2.5(a), 3.2.3.5 and 3.2.4.3.2(c) of ACI 530lASCE
5ITMS 402 shall be applicable for reinforcement. Flex
ural elements subjected to load reversals shall be
symmetrically reinforced. The nominal moment strength
at any section along a member shall not: be less than
one-fourth the maximum moment strength. The
cross-sectional area of bonded tendons shall be consid
ered to contribute to the minimum reinforcement in Sec
tion 1.13.2.2.5 of ACI 530lASCE 5ITMS 402. Special
prestressed masonry shear walls shall also comply with
the requirements of Section 3.2.3.5 of ACI 530lASCE
5/TMS 402.

2Jl06.1.Jl.3.TI. lPres~Jressnng tend/OlliS. Prestressing ten
dons shall consist of bars conforming to ASTM A
722.

2Jl06.Jl.TI..3.2 Grounting. All cells of the masonry wall
shall be grouted.
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2106.2 Anchorage of masonry walls. Masonry walls shall be
anchored to the roof and floors that provide lateral support for
the wall in accordance with Section 1604.8.2.

2106.3 Seismic Design Category B. Structures assigned to
Seismic Design Category B shall conform to the requirements
of Section 1.13.4 of ACI 5301ASCE 5/TMS 402 and to the ad
ditional requirements of this section.

2106.3.1 Masonry walls not part of the lateraJlafoJrcearea
sisting system. Masonry partition walls, masonry screen
walls and other masonry elements that are not designed to
resist vertical or lateral loads, other than those induced by
their own mass, shall be isolated from the structure so that
the vertical and lateral forces are not imparted to these ele
ments. Isolation joints and connectors between these ele
ments and the structure shall be designed to accommodate
the design story drift.

2106.4 AddiitionaH requ.irements for strudUlJres in Seismic
Design Category C. Structures assigned to Seismic Design
Category C shall conform to the requirements of Section 1.13.5
of ACI 530/ASCE 5ffMS 402 and the additional requirements
of this section.

2106.4.1 Design of discontinuous members that are pad
of the lateralaforcearesisting system. Columns and pilas
ters that are part of the lateral-force-resisting system and
that support reactions from discontinuous stiff members
such as walls shall be provided with transverse reinforce
ment spaced at no more than one-fourth of the least nominal
dimension of the column or pilaster. The minimum trans
verse reinforcement ratio shall be 0.0015. Beams support
ing reactions from discontinuous walls or frames shall be
provided with transverse reinforcement spaced at no more
than one-half of the nominal depth of the beam. The mini
mum transverse reinforcement ratio shall be 0.0015.

2106.5 Additional requirements for structunIr'es in Seismic
Design Category D. Structures assigned to Seismic Design
Category D shall conform to the requirements of Section
2106.4, Section 1.13.6 of ACI 530/ASCE 5/TMS 402 and the
additional requirements of this section.

2106.5.1 Loads for shear walls designed by the w(1}rlkill1lg
stress design method. When calculating in-plane shear or
diagonal tension stresses by the working stress design
method, shear walls that resist seismic forces shall be de
signed to resist 1.5 times the seismic forces required by
Chapter 16. The 1.5 multiplier need not be applied to the
overturning moment.

2106.5.2 Shear wan shear strength. For a shear wall
whose nominal shear strength exceeds the shear corre
sponding to development of its nominal flexural strength,
two shear regions exist.

For all cross sections within a region defined by the base
of the shear wall and a plane at a distance L w above the base
of the shear wall, the nominal shear strength shall be deter
mined by Equation 21-1.
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The required shear strength for this region shall be calcu"- ..
lated at a distance Lw 12 above the base of the shear wall, but •
not to exceed one-half story height.

For the other region, the nominal shear strength of the
shear wall shall be determined from Section 2108.

2106.6 Adlditfional requirements for structures fin Seismic I"
Design Category E Of' F. Structures assigned to Seismic De
sign Category E or F shall conform to the requirements of Sec
tion 2106.5 and Section 1.13.7 of ACI 530/ASCE 5/TMS 402.

SECTION 2107
WORK~NG STRESS DESIGN

2107.1 Generai. The design ofmasonry structures using work-I
ing stress design shall comply with Section 2106 and the re
quirements of Chapters 1 and 2, except Section 2.1.2.1 and
2.1.3.3 of ACI 530/ASCE 5/TMS 402. The text of ACI
5301ASCE 5/TMS 402 shall be modified as follows.

2107.2 Modifications to ACI 530/ASCE 511'MS 402.

2107.2.1 ACI 530/ASCE SffMS 402, Chapter 2. Special
inspection during construction shall be provided as set forth
in Section 1704.5.

2107.2.2 ACI 530/ASCE SffMS 402, Section 2.1.6. Ma-~
sonry columns used only to support light-frame roofs ofcar-
ports, porches, sheds or similar structures with a maximum. .
area of450 square feet (41.8 m2) assigned to Seismic Design
Category A, B or C are permitted to be designed and con
structed as follows:

1. Concrete masonry materials shall be in accordance
with Section 2103.1. Clay or shale masonry units
shall be in accordance with Section 2103.2.

2. The nominal cross-sectional dimension of columns
shall not be less than 8 inches (203 rnm).

3. Columns shall be reinforced with not less than one I
No.4 bar centered in each cell of the column.

4. Columns shall be grouted solid.

5. Columns shall not exceed 12 feet (3658 mm) in
height.

6. Roofs shall be anchored to the columns. Such anchor
age shall be capable of resisting the design loads spec
ified in Chapter 16.

7. Where such columns are required to resist uplift
loads, the columns shall be anchored to their footings
with two No. 4 bars extending a minimum of 24
inches (610 mm) into the columns and bent horizon
tally a minimum of 15 inches (381 mm) in opposite di
rections into the footings. One of these bars is
permitted to be the rejnforcing bar specified in Item 3
above. The total weight of a column and its footing
shall not be less than 1.5 times the design uplift load.

2107.2.3 ACI 530/ASCE 5ITMS 402, Section~
2.11.10.6.1.11, Kap spllices. The minimum length oflap splices~
for reinforcing bars in tension or compression, lid' shall be
calculated by Equation 21-2, but shall not be less than 15
inches (380 mm).
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1.95d;Iy Y
For SI: lid = ~

KVI'm

where:

db = Diameter of reinforcement, inches (mm).

1;, = Specified yield stress of the reinforcement or the an
chor bolt, psi (MPa).

I'm = Specified compressive strength of masonry at age of
28 days, psi (MPa).

lid = Minimum lap splice length, inches (mm).

K = The lesser of the masonry cover, clear spacing be
tween adjacent reinforcement or five times db,
inches (mm).

Y = 1.0 for No.3 through No.5 reinforcing bars. 1.4 for
No. 6 and No. 7 reinforcing bars. 1.5 for No. 8
through No.9 reinforcing bars.

21W7.2.~ ACJI 530/ASCIE 511fMS ~029 m~ndm\lllm 1b21Il" sR~e.
The bar diameter shall not exceed one-eighth of the nominal
wall thickness and shall not exceed one-quarter of the least
dimension of the cell, course or collar joint in which it is
placed.

2107.2.5 ACJI 5.30/ASCE 511fMS 4029spllkes jfl[j)Il" ll21Il"ge
!bars. Reinforcing bars larger than No.9 in size shall be
spliced using mechanical connectors in accordance with
ACI 530/ASCE 5ITMS 402, Section 2.1.10.6.3.

2107.2.6 ACJI 5.30/ASCJE 511fMS 4lQ1l29M21%RI!lrmm Il"eurrno

fOJrcemerrnt peJrcerrnt21ge. Special reinforced masonry shear
walls having a shear span ratio, MlVd, equal to or greater
than 1.0 and having an axial load, P greater than 0.05I'nAn
which are subjected to in-plane forces, shall have a maxi
mum reinforcement ratio, Pmax' not greater than that com
puted as follows:

3.2.2(g). The relationship between masonnj compressive
stress and masonry strain shall be assumed to be defined by
the following:

Masonry stress of 0.80 f'm shall be assumed uniformly
distributed over an equivalent compression zone bounded
by edges of the cross section and a straight line located par
allel to the neutral axis at a distance, a = 0.80 c, from the fi
ber of maximum compressive strain. The distance, c, from
the fiber of maximum strain to the neutral axis shall be mea
sured perpendicular to that axis. For out-of-plane bending,
the width of the equivalent stress block shall not be taken
greater than six times the nominal thickness of the masonry
wall or the spacing between reinforcement, whichever is
less. For in-plane bending of flanged walls, the effective
flange width shall not exceed six times the thickness of the
flange.

2108.3 ACJI 53Q1l/ASCE 511fMS 4029Sednl[j)rrn 3.2.3.~. Modify
Section 3.2.3.4 (b) and (c) as follows:

3.2.3.4 (b). A welded splice shall have the bars butted and
welded to develop at least 125 percent of the yield strength,
Jy, of the bar in tension or compression, as required. Welded
splices shall be of ASTM A 706 steel reinforcement.
Welded splices shall not be permitted in plastic hinge zones
of intermediate or special reinforced walls or special mo
ment frames of masonry.

3.2.3.4 (c). Mechanical splices shall be classified as Type 1
or 2 according to Section 21.2.6.1 of ACI 318. Type 1 me
chanical splices shall not be used within a plastic hinge zone
or within a beam-column joint of intermediate or special re
inforced masonry shear walls or special moment frames.
Type 2 mechanical splices are permitted in any location
within a member.

2108.~ ACTI 530/ASCE 511fMS 41029Sednl[j)rrn 3.2.3.5.1. Add
the following text to Section 3.2.3.5.1:

For special prestressed masonry shear walls, strain in all
prestressing steel shall be computed to be compatible with a
strain in the extreme tension reinforcement equal to five times
the strain associated with the reinforcement yield stress,J;,. The
calculation of the maximum reinforcement shall consider
forces in the prestressing steel that correspond to these calcu
lated strains.

nf,~

Pmax ( f J
2Iy n+ I~

S[EC1r~O~ 21 (Q){8

S1rR~NG1r~ [J)[ES~G~ O[F M~SON~V

2108.1 GerrneIl"21ll. The design of masonry structures using
strength design shall comply with Section 2106 and the re
quirements ofChapters 1and 3 of ACI 5301ASCE 5fTMS 402.

The minimum nominal thickness for hollow clay masonry in
accordance with Section 3.2.5.5 of ACI 530/ASCE 5ffMS 402
shall be 4 inches (102 mm).

2108.2 ACJI 530/ASCIE 511fMS 4)029Sednl[j)rrn 3.2.2(g). Modify
Section 3.2.2(g) as follows:

SIECT~ON 21 «J)~

[E~\lH~~R~CAl DES~GN OfF MASO~I~V

2109.1 GerrneJrall. Empirically designed masonry shall conform
to this chapter or Chapter 5 of ACI 5301ASCE 5/TMS 402.

2109.]1.]1 ILnmia21tul[j)rrns. Empirical masonry design shall not
be utilized for any of the following conditions:

1. The design or construction of masonry in buildings
assigned to Seismic Design Category D, E or F as
specified in Section 1616, and the design of the seis
mic-force-resisting system for buildings assigned to
Seismic Design Category B or C.
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2. The design or construction of masonry structures lo
cated in areas where the basic wind speed exceeds 110
mph (177 km/hr).

3. Buildings more than 35 feet (10 668 mm) in height
which have masonry walliateral-force-resisting sys
tems.

In buildings that exceed one or more of the above limita
tions, masonry shall be designed in accordance with the
engineered design provisions of Section 2107 or 2108, or
the foundation wall provisions of Section 1805.5.

2109.2 Lateral stability.

2109.2.1 Shear walls. Where the structure depends upon
masonry walls for lateral stability, shear walls shall be pro
vided parallel to the direction ofthe lateral forces resisted.

2109.2.1.1 Shear waH thickness. Minimum nominal
thickness of masonry shear walls shall be 8 inches (203
mm).

Exception: Shear walls of one-story buildings are
permitted to be a minimum nominal thickness of 6
inches (152 mm).

2109.2.1.2 Cumulative length of shear walls. In each
direction in which shear walls are required for lateral
stability, shear walls shall be positioned in two separate
planes. The minimum cumulative length of shear walls
provided shall be 0.4 times the long dimension of the
building. Cumulative length of shear walls shall not in
clude openings or any element whose length is less than
one-half its height.

2109.2.1.3 Maximum diaphragm ratio. Masonry
shear walls shall be spaced so that the length-to-width
ratio ofeach diaphragm transferring lateral forces to the
shear walls does not exceed the values given in Table
2109.2.1.3.

TABLE 2109.2.1.3
DIAPHRAGM LENGTH-TO-WIDTH RATIOS

FlOOR OR ROOF DIAPHRAGM MAXIMUM LENGTH-TO-WIDTH
CONSTRUCTION RATIO OF DIAPHRAGM PANEL

Cast-in-place concrete 5:1

Precast concrete 4:1

Metal deck with concrete fill 3: 1

Metal deck with no fill 2:1

Wood 2:1

2109.2.2 Roofs. The roofconstruction shall be designed so
as not to impart out-of-plane lateral thrust to the walls un
der roof gravity load.
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2109.2.3 Surface-bonded walls. Dry-stacked, sur-_
face-bonded concrete masonry walls shall comply with the •
requirements of this code for masonry wall construction,
except where otherwise noted in this section.

2109.2.3.1 Strength. Dry-stacked, surface-bonded
concrete masonry walls shall be of adequate strength
and proportions to support all superimposed loads with
out exceeding the allowable stresses listed in Table
2109.2.3.1. Allowable stresses not specified in Table
2109.2.3.1 shall comply with the requirements of ACI
530/ASCE 5/TMS 402.

TABLE 2109.2.3.1
ALLOWABLE STRESS GROSS CROSS-SECTIONAL

AREA FOR DRY-STACKED, SURFACE-BONDED
CONCRETE MASONRY WALLS

MAXIMUM ALLOWABLE STRESS
DESCRIPTION (psi)

Compression standard block 45

Shear 10

Flexural tension
Vertical span 18
Horizontal span 30

For SI: 1 pound per square inch = 0.006895 mPa.

2109.2.3.2 Construction. Construction of
dry-stacked, surface-bonded masonry walls, including e
stacking and leveling of units, mixing and application
of mortar and curing and protection shall comply with
ASTM C 946.

2109.3 Compressive stress requirements.

2109.3.1 Calculations. Compressive stresses in masonry I
due to vertical dead plus live loads, excluding wind or seis
mic loads, shall be determined in accordance with Section
2109.3.2.1. Dead and live loads shall be in accordance with
Chapter 16, with live load reductions as permitted in Sec
tion 1607.9.

2109.3.2 Allowable compressive stresses. The compres-I
sive stresses in masonry shall not exceed the values given
in Table 2109.3.2. Stress shall be calculated based on spec
ified rather than nominal dimensions.

2109.3.2.1 Calculated compressive stresses. Calcu
lated compressive stresses for single wythe walls and
for multiwythe composite masonry walls shall be deter
mined by dividing the design load by the gross
cross-sectional area of the member. The area of open
ings, chases or recesses in walls shall not be included in
the gross cross-sectional area of the wall.

2109.3.2.2 Muntnwythe walls. The allowable stress
shall be as given in Table 2109.3.2 for the weakest com
bination of the units used in each wythe.
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TABLE 2~09.3.2
AllOWABLE COMIPRIESS~VIESTRESSES FOR EMIP~R~CAl DESiGN OF MASONRV

CONSTRIlJICT~ON; COMPRESS~VIE
AllOWABLE COMPRESSIVE

STRIESSIESa GROSS CROSS-SIECTIONAl AREA (psi)
STRENGTH! OF IlJINIT
GROSS ARIEA (psi) Type M or S mortar Type N mortar

Solid masonry of brick and other solid units of clay or
shale; sand-lime or concrete brick:

8,000 or greater 350 300
4,500 225 200
2,500 160 140
1,500 115 100

Grouted masonry, of clay or shale; sand-lime or concrete:
4,500 or greater 225 200
2,500 160 140
1,500 115 100

Solid masonry of solid concrete masonry units:
3,000 or greater 225 200
2,000 160 140
1,200 115 100

Masonry of hollow load-bearing units:
2,000 or greater 140 120
1,500 115 100
1,000 75 70
700 60 55

Hollow walls (noncomposite masonry bonded)b
Solid units:

2,500 or greater 160 140
1,500 115 100

Hollow units 75 70

Stone ashlar masonry:
Granite 720 640
Limestone or marble 450 400
Sandstone or cast stone 360 320

Rubble stone masonry
Coursed, rough or random 120 100

For SI: 1 pound per square inch =0.006895 MPa.
a. Linear interpolation for determining allowable stresses for masonry units having compressive strengths which are intermediate between those given in the table is

permitted.
b. Where floor and roofloads are carried upon one wythe, the gross cross-sectional area is that of the wythe under load; if both wythes are loaded, the gross cross-sec

tional area is that of the wall minus the area ofthe cavity between the wythes. Walls bonded with metal ties shall be considered as noncomposite walls unless collar
joints are filled with mortar or grout.
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2109.5.4 Change in thickness. Where walls of masonry of
hollow units or masonry bonded hollow walls are decreased
in thickness, a course or courses of solid masonry shall be
interposed between the wall below and the thinner wall
above, or special units or construction shall be used to trans
mit the loads from face shells or wythes above to those be
low.

2109.5.5 Parapet waUs.

2109.5.5.1 Minimum thickness. Unreinforced parapet
walls shall be at least 8 inches (203 mm) thick, and their
height shall not exceed three times their thickness.

2109.5.5.2 Additional provisions. Additional provi
sions for parapet walls are contained in Sections 1503.2
and 1503.3.

2109.4.2 Thickness. Except for cavity walls and cantilever
walls, the thickness of a wall shall be its nominal thickness
measured perpendicular to the face of the wall. For cavity
walls, the thickness shall be determined as the sum of the
nominal thicknesses of the individual wythes. For cantilever
walls, except for parapets, the ratio of height-to-nominal
thickness shall not exceed six for solid masonry or four for
hollow masonry. For parapets, see Section 2109.5.5.

2109.4.3 Suppor~ elements. Lateral support shall be pro
vided by cross walls, pilasters, buttresses or structural frame
members when the limiting distance is taken horizontally, or
by floors, roofs acting as diaphragms or structural frame
members when the limiting distance is taken vertically.

1
2109.5 Thickness of masonry. Minimum thickness require
ments shall be based on nominal dimensions of masonry.

2109.5.1 Thickness of walls. The thickness of masonry
walls shall conform to the requirements ofSection 2109.5.

2109.5.2 MinimUIlrn thickness. The minimum thickness of
masonry bearing walls more than one story high shall be 8
inches (203 mm). Bearing walls of one-story buildings shall
not be less than 6 inches (152 mm) thick.

2109.5.3 Rubble stone waUsa The minimum thickness of
rough or random or coursed rubble stone walls shall be 16
inches (406 mm).

I

MASONRY

2109.4 Lateral support.

2109.4.1 Intervals. Masonry walls shall be laterally sup
ported in either the horizontal or vertical direction at inter
vals not exceeding those given in Table 2109.4.1.

TABLE 2109.4.1
WAll lATERAL SUPPORT REQUIREMENTS

MAXiMUM WAll lENGTH 10
THICKNESS OR WALL HEIGHT

CONSTRUCTION TO THICKNESS

Bearing walls
Solid units or fully grouted 20
All others 18

Nonbearing walls
Exterior 18
Interior 36

2:H~9.5.16 JFollJllllllrllation wallis. Foundation walls shall comply
with the requirements of Sections 2109.5.6.1 and
2109.5.6.2.

2109.5.6.1 Minimum thickness. Minimum thickness
for foundation walls shall comply with the requirements
of Table 2109.5.6.1. The provisions of Table 2109.5.6.1
are only applicable where the following conditions are
met:

1. The foundation wall does not exceed 8 feet (2438
mm) in height between lateral supports,

2. The terrain surrounding foundation walls is graded
to drain surface water away from foundation walls,

3. Backfill is drained to remove ground water away
from foundation walls,

4. Lateral support is provided at the top of foundation
walls prior to backfilling,

5. The length of foundation walls between perpen
dicular masonry walls or pilasters is a maximum of
three times the basement wall height,

6. The backfill is granular and soil conditions in the
area are nonexpansive, and

7. Masonry is laid in running bond using Type M or S
mortar.

2J1.09.5.6.2 Design requirements. Where the require
ments of Section 2109.5.6.1 are not met, foundation
walls shall be designed in accordance with Section
1805.5.

TABLE 2109.5.6.1
~OUNDAT!ON WAll CONSTRUCTION

NOMINAL WALL MAXIMUM DEPTH OF
WAll THICKNESS UNBALANCED BACKFILL

CONSTRUCTiON (inches) (feet)

8 5
Hollow unit masonry 10 6

12 7

8 5
Solid unit masonry 10 7

12 7

8 7
Fully grouted masonry 10 8

12 8

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm.

2109.16lRolt1ldl.

2:E.q)9.6.1 Gel!l\erall. The facing and backing of multiwythe
masonry walls shall be bonded in accordance with Section
2109.6.2,2109.6.3 or 2109.6.4.

2:Rq)9.16.2 Bonding wntlhl masonry headers.

2J1.09.6.2.J1. Solid ll.mits. Where the facing and backing
(adjacent wythes) of solid masonry construction are
bonded by means of masonry headers, no less than 4 per-
cent of the wall surface of each face shall be composed of _
headers extending not less than 3 inches (76 mm) into the •
backing. The distance between adjacent full-length
headers shall not exceed 24 inches (610 mm) either verti-
cally or horizontally. In walls in which a single header
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does not extend through the wall, headers from the oppo
site sides shall overlap at least 3 inches (76 mm), or head
ers from opposite sides shall be covered with another
header course overlapping the header below at least 3
inches (76 mm).

2Jlij9>AD.2.2 lHollllil}w \Ulrrnnts. Where two or more hollow
units are used to make up the thickness of a wall, the
stretcher courses shall be bonded at vertical intervals not
exceeding 34 inches (864 mm) by lapping at least 3
inches (76 mm) over the unit below, or by lapping at ver
tical intervals not exceeding 17 inches (432 mm) with
units that are at least 50 percent greater in thickness than
the units below.

21l091.([j).2.3 MasoImlI"Y 1bloIm«lhelIllllnoRllil}w walllls. In masonry
bonded hollow walls, the facing and backing shall be
bonded so that not less than 4 percent of the wall surface
of each face is composed of masonry bonded units ex
tending not less than 3 inches (76 mm) into the backing.
The distance between adjacent bonders shall not exceed
24 inches (610 mm) either vertically or horizontally.

2JlO9>.([j).3 BOImlIllfiImg wntlln wallll tnes OlI" jonImt lI"enImH'OlI"CernHeImt.

2JlO9>.([j).3.Jl Bil}ImlIllnImg wfitlln wallll tiles. Except as required
by Section 2109.6.3.1.1, where the facing and backing
(adjacent wythes) of masonry walls are bonded with wire
size W2.8 (MWI8) wall ties or metal wire of equivalent
stiffness embedded in the horizontal mortar joints, there
shall be at least one metal tie for each 41/ 2 square feet
(0.42 m2) of wall area. The maximum vertical distance
between ties shall not exceed 24 inches (610 mm), and
the maximum horizontal distance shall not exceed 36
inches (914 mm). Rods or ties bent to rectangular shape
shall be used with hollow masonry units laid with the
cells vertical. In other walls, the ends of ties shall be bent
to 90-degree (1.57 rad) angles to provide hooks no less
than 2 inches (51 mm) long. Wall ties shall be without
drips. Additional bonding ties shall be provided at all
openings, spaced not more than 36 inches (914 mm)
apart around the perimeter and within 12 inches (305
mm) of the opening.

2JlO9>.([j).3.Jl.Jl BOJl1llIllnImg wntlln alIllj1lllst311bllle wallll tiles.
Where the facing and backing (adjacent wythes) of
masonry are bonded with adjustable wall ties, there
shall be at least one tie for each 1.77 square feet (0.164
m2) of wall area. Neither the vertical nor horizontal
spacing of the adjustable wall ties shall exceed 16
inches (406 mm). The maximum vertical offset of bed
joints from one wythe to the other shall be 11/ 4 inches
(32 mm). The maximum clearance between connect
ing parts of the ties shall be 1/16 inch (1.6 mm). When
pintle legs are used, ties shall have at least two wire
size W2.8 (MWI8) legs.

21l091.6.3.2 ]RoImlIllnImg wfitlln jpllI"eH'a1bllI"ncatetrll j([j)hnt lI"enImc
H'([j)ll"cemerrnt. Where the facing and backing (adjacent
wythes) of masonry are bonded with prefabricated joint
reinforcement, there shall be at least one cross wire serv
ing as a tie for each 22/ 3 square feet (0.25 m2) of wall area.
The vertical spacing of the joint reinforcing shall not ex
ceed 24 inches (610 mm). Cross wires on prefabricated
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joint reinforcement shall not be less than W1.7 (MWll) ~.•.
and shall be without drips. The longitudinal wires shall '
be embedded in the mortar.

2JlO9>.6.4 BOll1ldlnImg wntlln lI1lat1llllI"31ll il}lI" cast stmne.

2JlO9>.6.4.Jl As!hlllall" masil}nIl"Y. In ashlar masonry, bonder
units, uniformly distributed, shall be provided to the ex
tent of not less than 10 percent of the wall area. Such
bonder units shall extend not less than 4 inches (102 mm)
into the backing wall.

2J1.09>.6.4.2 R1lll1blbBe stmne llIDla§([j)nlI"Y. Rubble stone ma
sonry 24 inches (610 mm) or less in thickness shall have
bonder units with a maximum spacing of 36 inches (914
mm) vertically and 36 inches (914 mm) horizontally, and
if the masonry is of greater thickness than 24 inches (610
mm), shall have one bonder unit for each 6 square feet
(0.56 m2) of wall surface on both sides.

210llJJ.([D.§ Masoll1ul"Y Ibll{lllIldlhng JPlattern.

2109.6.5.1 MasoJnlIl"Y Rand RIm lI"1llllliming 1bloIl1ld. Each wythe
of masonry shall be laid in running bond, head joints in
successive courses shall be offset by not less than
one-fourth the unit length or the masonry walls shall be
reinforced longitudinally as required in Section
2109.6.5.2.p

2Jl09.6.5.2 MasollllI"Y HanlIll DI!1l staclk borrnrll. Where unit ma
sonry is laid with less head joint offset than in Section
2109.6.5.1, the minimum area of horizontal reinforce
ment placed in mortar bed joints or in bond beams spaced
not more than 48 inches (1219 mm) apart, shall be 0.0003
times the vertical cross-sectional area of the wall.

2109.7 AImdllOll"age.

210llJJ.7.Jl Gell1lell"all. Masonry elements shall be anchored in
accordance with Sections 2109.7.2 through 2109.7.4.

2109.7.2 J[lI1ltell"sediiIl1lg wallHs. Masonry walls depending
upon one another for lateral support shall be anchored or
bonded at locations where they meet or intersect by one of
the methods indicated in Sections 2109.7.2.1 through
2109.7.2.5.

211.09.7.2.1 BOImtrllDng pattelI"ll1l. Fifty percent of the units at
the intersection shall be laid in an overlapping masonry
bonding pattern, with alternate units having a bearing of
not less than 3 inches (76 mm) on the unit below.

2Jl®9.7.2.2 Steellcmllll1ledo!r's. Walls shall be anchored by
steel connectors having a minimum secti.on of 1/4 inch
(6.4 mm) by 11/ 2 inches (38 mm), with ends bent up at
least 2 inches (51 mm) or with cross pins to form anchor
age. Such anchors shall be at least 24 inches (610 mm)
long and the maximum spacing shall be 48 inches (1219
mm).

2JlG9.7.2.3 .]"onlI1lt lI"enll1lfm"cemell1lt Walls shall be an
chored by joint reinforcement spaced at a maximum dis
tance of 8 inches (203 mm). Longitudinal wires of such
reinforcement shall be at least wire size Vtll.7 (MW 11)
and shall extend at least 30 inches (762 mm) in each di
rection at the intersection.
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2109.8.2.1.1 Soil requirements. Soil used for stabi
lized adobe units shall be chemically compatible with
the stabilizing material.

2109.8.2.1.2 Absorption n-equirements. A 4-inch
(102 mm) cube, cut from a stabilized adobe unit dried
to a constant weight in a ventilated oven at 212°F to
239°F (100°C to 115°C), shall not absorb more than
21

/ 2- percent moisture by weight when placed upon a
constantly water-saturated, porous surface for seven
days. A minimum of five specimens shall be tested
and each specimen shall be cut from a separate unit.

tested in accordance with the following procedure. Five
samples shall be tested and no individual unit shall have a
modulus of rupture of less than 35 psi (241 kPa).

2109.8.1.2.1 Support conditions. A cured unit shall
be simply supported by 2-inch-diameter (51 rom) cy
lindrical supports located 2 inches (51 rom) in from
each end and extending the full width of the unit.

2109.8.1.2.2 Loading conditions. A 2-inch-diameter
(51 mm) cylinder shall be placed at midspan parallel
to the supports.

2109.8.1.2.3 Testing procedure. A vertical load shall
be applied to the cylinder at the rate of 500 pounds per
minute (37 N/s) until failure occurs.

2109.8.1.2.4 Modulus of rupture determination.
The modulus of rupture shall be determined by the
equation:

where, for the purposes of this section only:

b = Width of the test specimen measured parallel to
the loading cylinder, inches (mm).

fr = Modulus of rupture, psi (MPa).

L s = Distance between supports, inches (rom).

= Thickness of the test specimen measured paral
lel to the direction of load, inches (mm).

W = The applied load at failure, pounds (N).

2109.8.1.3 Moisture content requirements. Adobe
units shall have a moisture content not exceeding 4 per
cent by weight.

2109.8.1.4 Shrinkage cracks. Adobe units shall not
contain more than three shrinkage cracks and any single
shrinkage crack shall not exceed 3 inches (76 mm) in
length or 1/8 inch (3.2 mm) in width.

2109.8.2 Stabilized adobe.

2109.8.2.1 Material requirements. Stabilized adobe
shall comply with the material requirements of
unstabilized adobe in addition to Sections 2109.8.2.1.1
and 2109.8.2.1.2.

MASONRY

2109.7.2.4 Interior nonload-bearing walls. Interior
nonload-bearing walls shall be anchored at their inter
section, at vertical intervals of not more than 16 inches
(406 mm) with joint reinforcement or 1/4-inch (6.4 mm)
mesh galvanized hardware cloth.

2109.7.2.5 Ties, joint reinforcement or anchors. Other
metal ties, joint reinforcement or anchors, if used, shall
be spaced to provide equivalent area of anchorage to that
required by this section.

2109.7.3 Floor and roof anchorage. Floor and roof dia
phragms providing lateral support to masonry shall comply
with the live loads in Section 1607.3 and shall be connected
to the masonry in accordance with Sections 2109.7.3.1
through 2109.7.3.3.

2109.7.3.1 Wood floor joists. Wood floor joists bearing
on masonry walls shall be anchored to the wall at inter
vals not to exceed 72 inches (1829 rom) by metal strap
anchors. Joists parallel to the wall shall be anchored with
metal straps spaced not more than 72 inches (1829 mm)
o.c. extending over or under and secured to at least three
joists. Blocking shall be provided between joists at each
strap anchor:

2109.7.3.2 Steel floor joists. Steel floor joists bearing on
masonry walls shall be anchored to the wall with 3/8-inch
(9.5 mm) round bars, or their equivalent, spaced not more
than 72 inches (1829 mm) o.c. Where joists are parallel
to the wall, anchors shall be located at joist bridging.

2109.7.3.3 Roof diaphragms. Roofdiaphragms shall be
anchored to masonry walls with 1/2-inch-diameter (12.7
mm) bolts, 72 inches (1829 mm) o.c. or their equivalent.
Bolts shall extend and be embedded at least 15 inches
(381 mm) into the masonry, or be hooked or welded to
not less than 0.20 square inch (129 mm2) of bond beam
reinforcement placed not less than 6 inches (152 rom)
from. the top of the wall.

2109.7.4 Walls adjoining structural framing. Where
walls are dependent upon the structural frame for lateral
support, they shall be anchored to the structural members
with metal anchors or otherwise keyed to the structural
members. Metal anchors shall consist of l/rinch (12.7 mm)
bolts spaced at 48 inches (1219 mm) o.c. embedded 4 inches
(102 rom) into the masonry, or their equivalent area.

2109.8 Adobe construction. Adobe construction shall comply
with this section and shall be subject to the requirements of this
code for Type V construction.

2109.8.1 Unstabilized adobe.

2109.8.1.1 Compressive strength. Adobe units shall
have an average compressive strength of 300 psi (2068
kPa) when tested in accordance with ASTM C 67. Five
samples shall be tested and no individual unit is permit
ted to have a compressive strength of less than 250 psi
(1724 kPa).

2109.8.1.2 Modulus of rupture. Adobe units shall have
an average modulus of rupture of 50 psi (345 kPa) when

!r = 3WLs 12bt 2 (Equation 21-4)
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2109Jt3 Wm"lknHllg s1lt"ess. The allowable compressive stress
based on gross cross-sectional area of adobe· shall not ex
ceed 30 psi (207 kPa).

2Jll1ll9.8.3.Jl Bollts. Bolt values shall not exceed those set
forth in Table 2109.8.3.1.

TABLE 2109.8.3.1
AllOWABLE SHEAR ON BOLl'S iN ADOBfE MASONRV

DiAMETER OF BOLTS MINiiVIUM EMBEDMENT SHEAR
(inches) (inches) (pounds)

1/
2 - -

5/s 12 200

3/
4 15 300

7/s 18 400

1 21 500

Ills 24 600

For SI: 1 inch =25.4 mm, 1 pound =4.448 N.

2Jl09.8.t:1J COJl1lS1Il"UTItC1uOJl1l.

2Jll1ll9.8.4.Jl GeJl1lelt"all.

2Jll1ll9.8.4.Jl.:ll. lHIeigllnt It''estlt''Jidh])Jl1ls. Adobe construc
tion shall be limited to buildings not exceeding one
story, except that two-story construction is allowed
when designed by a registered design professional.

2:ll.09.8.4t:ll..2 MOIr1alt" ll"estIrJidnoHlls. Mortar for stabi
lized adobe units shall comply with Chapter 21 or
adobe soil. Adobe soil used as mortar shall comply
with material requirements for stabilized adobe. Mor
tar for unstabilized adobe shall be portland cement
mortar.

2:ll.QJl9.8.t:1J.:ll..3 MOll"tall" joilJl1lts. Adobe units shall be laid
with full head and bedjoints and in full running bond.

2Jll1ll9.8.4.:ll..t:1J lPall"ajplet wallRs. Parapet walls con
structed of adobe units shall be waterproofed.

2109.8.4l.2 WaRll tllnklkJl1less. The minimum thickness of
exterior walls in one-story buildings shall be 10 inches
(254 mm). The walls shall be laterally supported at inter
vals not exceeding 24 feet (7315 mm). The minimum
thickness of interior load-bearing walls shall be 8 inches
(203 mm). In no case shall the unsupported height of any
wall constructed of adobe units exceed 10 times the
thickness of such wall.

21QJl9>.8.t:1J.3 FOUTImIla1uoJl1ls.

2Jll1ll9.8.t:1J.3.Jl FOunJrndla1uoJl1l SUTIJPljplOll"t. Walls and parti
tions constructed of adobe units shall be supported by
foundations or footings that extend not less than 6
inches (152 mm) above adjacent ground surfaces and
are constructed of solid masonry (excluding adobe) or
concrete. Footings and foundations shall comply with
Chapter 18.

2JlQJl9.8.4.3.2 ILowtelt" tCOUTIIt"Ste It"teqUTIlill"emeJl1lts. Stabi
lized adobe units shall be used in adobe walls for the
first 4 inches (102 mm) above the finished first-floor
elevation.
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21W9.8.4.4 Isollatedl pnelt"s Olt" tColllUlmll1ls. Adobe units shall
not be used for isolated piers or columns in a load-bear
ing capacity. Walls less than 24 inches (610 mm) in
length shall be considered isolated piers or columns.

2Jl@9.8.4L5 Tile beams. Exterior walls and interior
load-bearing walls constructed of adobe units shall have
a continuous tie beam at the level of the floor or roof
bearing and meeting the following requirements.

2:ll.09.8.4.5.Jl COJl1ltClt"ete tue beams. Concrete tie beams
shall be a minimum depth of 6 inches (152 mm) and a
minimum width of 10 inches (254 mm). Concrete tie
beams shall be continuously reinforced with a mini
mum oftwo No.4 reinforcing bars. The ultimate com
pressive strength of concrete shall be at least 2,500 psi
(17.2 MPa) at 28 days.

2Jl09.8.4.5.2 Wood! tie beam.s. Wood tie beams shall
be solid or built up of lumber having a minimum nom
inal thickness of 1inch (25 mm), and shall have a min
imum depth of 6 inches (152 mm) and a minimum
width of 10 inches (254 mm). Joints in wood tie
beams shall be spliced a minimum of 6 inches (152
mm). No splices shall be allowed within 12 inches
(305 mm) of an opening. Wood used in tie beams shall
be approved naturally decay-resistant or pres
sure-treated wood.

2JlQJl9.8.4.6 lExtelt"iolt" fnJl1lusihl. Exterior walls constructed
of unstabilized adobe units shall have their exterior sur
face covered with a minimum of two coats ofportland ce
ment plaster having a minimum thickness of 3/4 inch
(19.1mm) and conforming to ANSIA42.2. Lathing shall
comply with ANSI A42.3. Fasteners shall be spaced at
16 inches (406 mm) o.c. maximum. Exposed wood sur
faces shall be treated with an approved wood preserva
tive or other protective coating prior to lath application.

2JW9.8.4.7 ILiJl1ltells. Lintels shall be considered structural
members and shall be designed in accordance with the
applicable provisions of Chapter 16.

SEC'f~ON 2~ ~ (0

GLASS lUJlr\W[J MASONRW

2Jl:ll.l1ll.Jl Scope. This section covers the empirical requirements
for nonload-bearing glass unit masonry elements in exterior or
interior walls.

2110.:ll..Jl LimntatnoJI]s. Solid or hollow approved glass block
shall not be used in fire walls, party walls, fire barriers or fire
partitions, or for load-bearing construction. Such blocks
shall be erected with mortar and reinforcement in metal
channel-type frames, structural frames, masonry or con
crete recesses, embedded panel anchors as provided for both
exterior and interior walls or other approved joint materials.
Wood strip framing shall not be used in walls required to
have a fire-resistance rating by other provisions of this code.

ExtCelPtnoll1ls~

1. Glass-block assemblies having a fire protection
rating of not less than 3/4 hour shall be permitted as
opening protectives in accordance with Section
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715 in fire barriers and fire partitions that have a re
quired fire-resistance rating of 1 hour or less and
do not enclose exit stairways or exit passageways.

2. Glass-block assemblies as permitted in Section
404.5, Exception 2.

2110.2 Units. Hollow or solid glass-block units shall be stan
dard or thin units.

2110.2.1 Standard units. The specified thickness of stan
dard units shall be 37/ 8 inches (98 mm).

2110.2.2 Thin units. The specified thickness of thin units
shall be 31/ 8 inches (79 mm) for hollow units or 3 inches (76
mm) for solid units.

2110.3 Panel size.

2110.3.1 Exterior standard-unit panels. The maximum
area of each individual exterior standard-unit panel shall be
144 square feet (13.4 m2) when the design wind pressure is
20 psf (958 N/m2). The maximum panel dimension between
structural supports shall be 25 feet (7620 mm) in width or 20
feet (6096 mm) in height. The panel areas are permitted to
be adjusted in accordance with Figure 2110.3.1 for other
wind pressures.

2110.3.2 Exterior thin-unit panels. The maximum area of
each individual exterior thin-unit panel shall be 85 square feet
(7.9 m2). The maximum dimension between structural sup
ports shall be 15 feet (4572 mm) in width or 10 feet (3048
mm) in height. Thin units shall not be used in applications
where the design wind pressure exceeds 20 psf (958 N/m2).

2110.3.3 Interior panels. The maximum area of each indi
vidual standard-unit panel shall be 250 square feet (23.2
m2). The maximum area of each thin-unit panel shall be 150
square feet (13.9 m2). The maximum dimension between
structural supports shall be 25 feet (7620 mm) in width or 20
feet (6096 mm) in height.

2110.3.4 Solid units. The maximum area of solid
glass-block wall panels in both exterior and interior walls
shall not be more than 100 square feet (9.3 m2).

2110.3.5 Curved panels. The width of curved panels shall
conform to the requirements of Sections 2110.3.1,2110.3.2
and 2110.3.3, except additional structural supports shall be
provided at locations where a curved sectionjoins'a straight
section, and at inflection points in multicurved walls.

2110.4 SUPPOII't.

2110.4.11. Isolation. Glass unit masonry panels shall be iso
lated so that in-plane loads are not imparted to the panel.

2110.4.2 Vertical. Maximum total deflection of structural
members supporting glass unit masonry shall not exceed 1/600,

2110.4.3 Lateral. Glass unit masonry panels more than one
unit wide or one unit high shall be laterally supported along
their tops and sides. Lateral support shall be provided by
panel anchors along the top and sides spaced not more than
16 inches (406 mm) o.c. or by channel-type restraints. Glass
unit masonry panels shall be recessed at least 1 inch (25
mm) within channels and chases. Channel-type restraints
shall be oversized to accommodate expansion material in
the opening and packing and sealant between the framing
restraints and the glass unit masonry perimeter units. Lateral
supports for glass unit masonry panels shall be designed to
resist applied loads, or a minimum of 200 pounds per lineal
feet (plf) (2919 N/m) of panel, whichever is greater.

Exceptions:

1. Lateral support at the top of glass unit masonry
panels that are no more than one unit wide shall not
be required.

2. Lateral support at the sides of glass unit masonry
panels that are no more than one unit high shall not
be required.
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2R:TI.O.4l.3.:ll. SfiH1lgn~ unH1lnt jplaH1l~Rs. Single unit glass unit ma
sonry panels shall conform to the requirements of Sec
tion 2110.4.3, except lateral support shall not be
provided by panel anchors.

2:ll.UD.5 EXjplaH1lsi([)lH1l j([)lnH1lts. Glass unit masonry panels shall be
provided with expansion joints along the top and sides at all
structural supports. Expansion joints shall have sufficient
thickness to accommodate displacements of the supporting
structure, but shall not be less than 3/8 inch (9.5 mm) in thick
ness. Expansion joints shall be entirely free of mortar or other
debris and shall be filled with resilient material. The sills of
glass-block panels shall be coated with approved water-based
asphaltic emulsion, or other elastic waterproofing material,
prior to laying the first mortar course.

2.1110.6 Mm-taJr. Mortar for glass unit masonry shall comply
with Section 2103.7.

2:ll.10.7 JR~iH1ljf([)llrc~m~H1lt. Glass unit masonry panels shall have
horizontal joint reinforcement spaced not more than 16 inches
(406 mm) on center, located in the mortar bed joint, and extend
ing the entire length of the panel but not across expansion
joints. Longitudinal wires shall be lapped a minimum of 6
inches (152 mm) at splices. Joint reinforcement shall be placed.
in the bed joint immediately below and above openings in the
panel. The reinforcement shall have not less than two parallel
longitudinal wires of size W1.7 (MWll), and have welded
cross wires of size W1.7 (MW11).

S[ECIi~O~ 2~ ~ ~

MA~OINlRV f~R[~J!llACE~

2:ll.:ll.:ll..Jl II)~jffiH1lntimll. A masonry fireplace is a fireplace con
structed of concrete or masonry. Masonry fireplaces shall be
constructed in accordance with this section, Table 2111.1 and
Figure 2111.1.

"2:ll.1:ll..2lFmDtiJnlgs ami! [([)lunmllatJ1([)lH1ls. Footings for masonry fire-
places and their chimneys shall be constructed of concrete or
solid masonry at least 12 inches (305 mm) thick and shall ex
tend at least 6 inches (153 mm) beyond the face of the fireplace
or foundation wall on all sides. Footings shall be founded on
natural undisturbed earth or engineered fill below frost depth.
In areas not subjected to freezing, footings shall be at least 12
inches (305 mm) below finished grade.

21R:TI.•2.:ll. Asll11 d1unmjpl d~aH1l([)lunt. Cleanout openings, located
within foundation walls below fireboxes, when provided,
shall be equipped with ferrous metal or masonry doors and
frames constructed to remain tightly closed, except when in
use. Cleanouts shall be accessible and located so that ash re
moval will not create a hazard to combustible materials.

21].]1.3 §~J1smJ1c Jr~nJl][m-cllJl]g. Masonry or concrete fireplaces
shall be constructed, anchored, supported and reinforced as re
quired in this chapter. In Seismic Design Category D, masonry
and concrete fireplaces shall be reinforced and anchored as de
tailed in Sections 2111.3.1, 2111.3.2, 2111.4 and 2111.4.1 for
chimneys serving fireplaces. In Seismic Design Category A, B
or C, reinforcement and seismic anchorage is not required. In
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Seismic Design Category E or F, masonry and concrete chim
neys shall be reinforced in accordance with the requirements of
Sections 2101 through 2109.

21Jl:ll..3.:ll. V~JrtJ1can JrenH1l[oJrcllll1lg. For fireplaces with chim
neys up to 40 inches (l016 mm) wide, four No.4 continuous
vertical bars, anchored in the foundation, shall be placed in
the concrete, between wythes of solid masonry or within the
cells ofhollow unit masonry and grouted in accordance with
Section 2103.10. For fireplaces with chimneys greater than
40 inches (1016 mm) wide, two additional No.4 vertical
bars shall be provided for each additional 40 inches (1016
mm) in width or fraction thereof.

2HJ.3.2 !H[([)lJrnzmntaR Jr~nH1ljf([)lJrdll1lg. Vertical reinforcement
shall be placed enclosed within 1/4-inch (6.4 mm) ties or
other reinforcing of equivalent net cross-sectional area,
spaced not to exceed 18 inches (457 mm) on center in con
crete~ or placed in the bed joints of unit masonry at a mini
mum of every 18 inches (457 mm) of vertical height. Two
such ties shall be provided at each bend in the vertical bars.

2111.4l §~J1smJ1c all]cH11([)lJrag~. Masonry and concrete chimneys
in Seismic Design Category D shall be anchored at each floor,
ceiling or toof line more than 6 feet (1829 mm) above grade,
except where constructed completely within the exterior walls.
Anchorage shall conform to the following requirements.

2Jl:U.4l.:ll. AllllcH11m·ag~. Two 3/16-inch by I-inch (4.8 mm by
25.4 mm) straps shall be embedded a minimum of 12 inches
(305 mm) into the chimney. Straps shall be hooked around
the outer bars and extend 6 inches (152 mm) beyond the
bend. Each strap shall be fastened to a minimum of four
floor joists with two liz-inch (12.7 mm) bolts.

2:ll.:U.5 J.FJ1Jr~lbox waRns. Masonry fireboxes shall be constructed
of solid masonry units, hollow masonry units grouted solid,
stone or concrete. When a lining of firebrick at least 2 inches
(51 mm) in thickness or other approved lining is provided, the
minimum thickness of back and sidewalls shall each be 8
inches (203 mm) of solid masonry, including the lining. The
width of joints between firebricks shall not be greater than 1/4

inch (6.4 mm). When no lining is provided, the total minimum
thickness of back and sidewalls shall be 10 inches (254 mm) of
solid masonry. Firebrick shall conform to ASTM C 27 or
ASTM C 1261 and shall be laid with medium-duty refractory
mortar conforming to ASTM C 199.

21:ll.Jl.5.Jl Steell rnlI"~jplllac~ mInts. Steel fireplace units are per
mitted to be installed with solid masonry to form a masonry
fireplace provided they are installed according to either the
requirements of their listing or the requirements of this sec
tion. Steel fireplace units incorporating a steel firebox lining
shall be constructed with steel not less than 1/4 inch (6.4 mm)
in thickness, and an air-circulating chamber which is ducted
to the interior of the building. The firebox lining shall be en
cased with solid masonry to provide a total thickness at the
back and sides of not less than 8 inches (203 mm), of which
not less than 4 inches (102 mm) shall be of solid masonry or
concrete. Circulating air ducts employed with steel fireplace
units shall be constructed of metal or masonry.
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TABLE 2111.1
SUMMARY OF REQUIREMENTS FOR MASONRY F~RE~lACIES AND CHIMNEYSa

ITEM LEITER REQUIREMENTS SECTION

Hearth and hearth extension thickness A 4-inch minimum thickness for hearth, 2-inch minimum thickness for 2111.9
hearth extension.

Hearth extension (each side of opening) B 8 inches for fireplace opening less than 6 square feet. 12 inches for 2111.10
fireplace opening greater than or equal to 6 square feet.

Hearth extension (front of opening) C 16 inches for fireplace opening less than 6 square feet. 20 inches for 2111.10
fireplace opening greater than or equal to 6 square feet.

Firebox dimensions - 20-inch minimum firebox depth. 12-inch minimum firebox depth for 2111.6
Rumford fireplaces.

Hearth and hearth extension reinforcing D Reinforced to carry its own weight and all imposed loads. 2111.9

Thickness of wall of firebox E 10 inches solid masonry or 8 inches where firebrick lining is used. 2111.5

Distance from top of opening to throat F 8 inches minimum. 2111.7
2111.7.1

Smoke chamber wall thickness G 6 inches lined; 8 inches unlined. Not taller than opening width; walls not 2111.8
dimensions inclined more than 45 degrees from vertical for prefabricated smoke

chamber linings or 30 degrees from vertical for corbeled masonry.

Chimney vertical reinforcing H Four No.4 full-length bars for chimney up to 40 inches wide. Add two 2111.3.1,
No.4 bars for each additional 40 inches or fraction of width, or for each 2113.3.1
additional flue.

Chimney horizontal reinforcing J '/4-inch ties at each 18 inches, and two ties at each bend in vertical steel. 2111.3.2,
2113.3.2

Fireplace lintel L Noncombustible material with 4-inch bearing length of each side of 2111.7
opening.

Chimney walls with flue lining M 4-inch-thick solid masonry with Sfg-inch fireclay liner or equivalent. 2113.11.1
l/Tinch grout or airspace between fireclay liner and wall.

Effective flue area (based on area of P See Section 2113.16. 2113.16
fireplace opening and chimney)

Clearances R
From chimney 2 inches interior, 1 inch exterior or 12 inches from lining. 2113.19
From fireplace 2 inches back or sides or 12 inches from lining. 2111.11
From combustible trim or materials 6 inches from opening 2111.12
Above roof 3 feet above roof penetration, 2 feet above part of structure within 10 feet. 2113.9

Anchorage strap S 3/16 inch by 1 inch
Number required Two 2111.4
Embedment into chimney 12 inches hooked around outer bar with 6-inch extension.
Fasten to 4 joists 2113.4.1
Number of bolts Two l/Tinch diameter.

Footing T
Thickness 12-inch minimum. 2111.2
Width 6 inches each side of fireplace wall.

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm, 1 square foot =0.0929 m2
, 1 degree =0.017 rad.

a. This table provides a summary of major requirements for the construction of masonry chimneys and fireplaces. Letter references are to Figure 2111.1, which
shows examples of typical construction. This table does not cover all requirements, nor does it cover all aspects of the indicated requirements. For the actual man
datory requirements of the code, see the indicated section of text.
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2111.6 Firebox dimensions. The firebox of a concrete or ma
sonry fireplace shall have a minimum depth of 20 inches (508
mm). The throat shall not be less than 8 inches (203 mm) above
the fireplace opening. The throat opening shall not be less than
4 inches (102 mm) in depth. The cross-sectional area of the pas
sageway above the firebox, including the throat, damper and
smoke chamber, shall not be less than the cross-sectional area
of the flue.

Exception: Rumford fireplaces shall be permitted provided
that the depth of the fireplaceis at least 12 inches (305 mm)
and at least one-third of the width of the fireplace opening,
and the throat is at least 12 inches (305 mm) above the lintel,
and at least I120 the cross-sectional area ofthe fireplace open
ing.

2111.7 Lintel and throat. Masonry over a fireplace opening
shall be supported by a lintel of noncombustible material. The
minimum required bearing length on each end of the fireplace
opening shall be 4 inches (102 mm). The fireplace throat or

, damper shall be located a minimum of 8 inches (203 mm)
above the top of the fireplace opening.

2111.7.1 Damper. Masonry fireplaces shall be equipped
with a ferrous metal damper located at least 8 inches (203
mm) above the top of the fireplace opening. Dampers shall
be installed in the fireplace or at the top of the flue venting
the fireplace, and shall be operable from the room contain
ing the fireplace. Damper controls shall be permitted to be
located in the fireplace.

2111.8 Smoke chamber walls. Smoke chamber walls shall be
constructed of solid masonry units, hollow masonry units
grouted solid, stone or concrete. Corbeling of masonry units
shall not leave unit cores exposed to the inside of the smoke
chamber. The inside surface of corbeled masonry shall be
parged smooth. Where no lining is provided, the total mini
mum thickness of front, back and sidewalls shall be 8 inches
(203 mm) of solid masonry. When a lining offirebrick at least 2
inches (51 mm) thick, or a lining of vitrified clay at least 518 inch
(15.9 mm) thick, is provided, the total minimum thickness of
front, back and sidewalls shall be 6 inches (152 mm) of solid
masonry, including the lining. Firebrick shall conform to
ASTM C 27 or ASTM C 1261 and shall be laid with refractory
mortar conforming to ASTM C 199.

2111.8.1 Smoke chamber dimensions. The inside height
of the smoke chamber from the fireplace throat to the begin
ning of the flue shall not be greater than the inside width of
the fireplace opening. The inside surface of the smoke
chamber shall not be inclined more than 45 degrees (0.76
rad) from vertical when prefabricated smoke chamber lin
ings are useq or when the smoke chamber walls are rolled or
sloped rather than corbeled. When the inside surface of the
smoke chamber is formed by corbeled masonry, the walls
shall not be corbeled more than 30 degrees (0.52 rad) from
vertical.

2111.9 Hearth and hearth extension. Masonry fireplace
hearths and hearth extensions shall be constructed of concrete
or masonry, supported by noncombustible materials, and rein
forced to carry their own weight and all imposed loads. No
combustible material shall remain against the underside of
hearths or hearth extensions after construction.
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2111.9.Jl Hearth thickness. The minimum thickness of
fireplace hearths shall be 4 inches (102 mm).

2111.9.2 Hearth extension thickness. The minimum
thickness of hearth extensions shall be 2 inches (51 mm).

Exception: When the bottom of the firebox opening is
raised at least 8 inches (203 mm) above the top of the
hearth extension, a hearth extension of not less than
3/8-inch-thick (9.5 mm) brick, concrete, stone, tile or
other approved noncombustible material is permitted.

2111.10 Hearth extelllsion dimensions. Hearth extensions
shall extend at least 16 inches (406 mm) in front of, and at least
8 inches (203 mm) beyond, each side of the fireplace opening.
Where the fireplace opening is 6 square feet (0.557 m2) or
larger, the hearth extension shall extend at least 20 inches (508
mm) in front of, and at least 12 inches (305 mm) beyond, each
side of the fireplace opening.

Exceptions:

1. Masonry fireplaces listed and labeled for use in con
tact with combustibles in accordance with UL 127,
and installed in accordance with the manufacturer's
installation instructions, are permitted to have com
bustible material in contact with their exterior sur
faces.

2. When masonry fireplaces are constructed as part of
masonry or concrete walls, combustible materials
shall not be in contact with the masonry or concrete
walls less than 12 inches (306 mm) from the inside
surface of the nearest firebox lining.

3. Exposed combustible trim and the edges of sheathing
materials, such as wood siding, flooring and drywall,
are permitted to abut the masonry fireplace sidewalls
and hearth extension, in accordance with Figure
2111.11, provided such combustible trim or sheathing
is a minimum of 12 inches (306 mm) from the inside
surface of the nearest firebox lining.

4. Exposed combustible mantels or trim is permitted to
be placed directly on the masonry fireplace front sur
rounding the fireplace opening provided such com
bustible materials shall not be placed within 6 inches
(153 mm) of a fireplace opening. Combustible mate
rial within 12 inches (306 mm) of the fireplace open
ing shall not project more than 1/

8
inch (3.2 nun) for

each I-inch (25 nun) distance from such opening.

2111.12 Mantel and trim. Woodwork or other combustible
materials shall not be placed within 6 inches (152 mm) of a fire
place opening. Combustible material within 12 inches (305
mm) of the fireplace opening shall not project more than I18 inch
(3.2 mm) for each I-inch (25 nun) distance from such opening.
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12" MIN. FROM FIREBOX

2" CLEARANCE (AIRSPACE)
TO COMBUSTIBLE FRAMING

For 51: 1 inch =25.4 mm
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2Jl11.13 IFnrepH2(Ce ftllreblloclldrrng. All spaces between fireplaces
and floors and ceilings through which fireplaces pass shall be
fireblocked with noncombustible material securely fastened in
place. The fireblocking of spaces between wood joists, beams
or headers shall be to a depth of I inch (25 mm) and shall only
be placed on strips of metal or metal lath laid across the spaces
between combustible material and the chimney.e 2111.14 Exterior air. Factory-built or masonry fireplaces cov
ered in this section shall be equipped with an exterior air supply
to ensure proper fuel combustion unless the room is mechani
cally ventilated and controlled so that the indoor pressure is
neutral or positive.

211LJl4.]. lFactory-b\UlHt ftllrephll(Ces. Exterior combustion
air ducts for factory-built fireplaces shall be listed compo
nents of the fireplace, and installed according to the fire
place manufacturer's instructions.

2111.14.2 Masorrnry ftllJrepll2(Ces. Listed combustion air ducts
for masonry fireplaces shall be installed according to the
terms of their listing and manufacturer's instructions.

211 Jl.Jl4t3 IExternor anJr nrrntalke. The exterior air intake shall
be capable of providing all combustion air from the exterior
of the dwelling. The exterior air intake shall not be located
within the garage, attic, basement or crawl space of the
dwelling nor shall the air intake be located at an elevation
higher than the firebox. The exterior air intake shall be cov
ered with a corrosion-resistant screen of 1/4-inch (6.4 mm)
mesh.

2111.14.4 Clleararrn(Ce. Unlisted combustion air ducts shall
be installed with a minimum I-inch (25 mm) clearance to
combustibles for all parts of the duct within 5 feet (1524
mm) of the duct outlet.

2111.14.5 Passageway. The combustion air passageway
shall be a minimum of 6 square inches (3870 mm2) and not
more than 55 square inches (0.035 m2

), except that combus
tion air systems for listed fireplaces or for fireplaces tested
for emissions shall be constructed according to the fireplace
manufacturer's instructions.
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2Jlll.14.6 Olilltllet. The exterior air outlet is permitted to be
located in the back or sides of the firebox chamber or within
24 inches (610 mm) of the firebox opening on or near the
floor. The outlet shall be closable and designed to prevent
burning material from dropping into concealed combustible
spaces.

SECT~ON 21 ~ 2
MASONRY HEATERS

2112.]. JDelfinitnmn. A masonry heater is a heating appliance
constructed of concrete or solid masonry, hereinafter referred
to as "masonry," having a mass of at least 1,760 pounds (800
kg), excluding the chimney and foundation, which is designed
to absorb and store heat from a solid fuel fire built in the firebox
by routing the exhaust gases through internal heat exchange
channels in which the flow path downstream of the firebox in
cludes at least one 180-degree (3.14 rad) change in flow direc
tion before entering the chimney, and that delivers heat by
radiation from the masonry surface of the heater that shall not
exceed 2300 P (110°C) except within 8 inches (203 mm) sur
rounding the fuel loading door(s).

2112.2 JIH1lstalHatfillm. Masonry heaters shall be listed or in
stalled in accordance with ASTM E 1602.

2Jl12.3 §ensmic reilrnJfordng. Seismic reinforcing shall not be
required within the body of a masonry heater whose height is
equal to or less than 2.5 times its body width and where the ma
sonry chimney serving the heater is not supported by the body
of the heater. Where the masonry chimney shares a common
wall with the facing of the masonry heater, the chimney portion
of the structure shall be reinforced in accordance with Sections
2113 and 2113.4.

21Jl2.4 MasOHuy heater dearall1l(Ce. Wood or other combusti
ble framing shall not be placed within 4 inches (102 mm) of the
outside surface of a masonry heater, provided the wall thick
ness of the firebox is not less than 8 inches (203 mm) and the
wall thickness of the heat exchange channels is not less than 5
inches (127 mm). A clearance of at least 8 inches (203 mm)
shall be provided between the gas-tight capping slab of the
heater and a combustible ceiling. The required space between
the heater and combustible material shall be fully vented to per
mit the free flow of air around all heater surfaces.

SECi~ON 21 ~ 3
MASONRY CH~MNEYS

2113.1 GerrneJrall. A masonry chimney is a chimney constructed
of concrete or masonry, hereinafter referred to as "masonry."
Masonry chimneys shall be constructed, anchored, supported
and reinforced as required in this chapter.

2:nJ.3.2 IFootnngs and Jfou.lllllldatnmns. Foundations for masonry
chimneys shall be constructed of concrete or solid masonry at
least 12 inches (305 mm) thick and shall extend at least 6 inches
(152 mm) beyond the face of the foundation or support wall on
all sides. Footings shall be founded on natural undisturbed
earth or engineered fill below frost depth. In areas not subjected
to freezing, footings shall be at least 12 inches (305 mm) below
finished grade.
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2113.3 Seismic reinforcing. Masonry or concrete chimneys
shall be constructed, anchored, supported and reinforced as re
quired in this chapter. In Seismic Design Category D, masonry
and concrete chimneys shall be reinforced and anchored as de
tailed in Sections 2113.3.1, 2113.3.2 and 2113.4. In Seismic
Design Category A, B or C, reinforcement and seismic anchor
age is not required. In Seismic Design Category E or F, ma
sonry and concrete chimneys shall be reinforced in accordance
with the requirements of Sections 2101 through 2108.

2113.3.1 Vertican reinforcing. For chimneys up to 40
inches (1016 mm) wide, four No.4 continuous vertical bars
anchored in the foundation shall be placed in the concrete,
between wythes of solid masonry or within the cells of hol
low unit masonry and grouted in accordance with Section
2103.10. Grout shall be prevented from bonding with the
flue liner so that the flue liner is free to move with thermal
expansion. For chimneys greater than 40 inches (1016 mm)
wide, two additional NO.4 vertical bars shall be provided for
each additional 40 inches (1016 mm) in width or fraction
thereof.

2113.3.2 Horizontal reinforcing. Vertical reinforcement
shall be placed enclosed within '/4-inch (6.4 mm) ties, or
other reinforcing of equivalent net cross-sectional area,
spaced not to exceed 18 inches (457 mm) o.c. in concrete, or
placed in the bed joints of unit masonry, at a minimum of ev
ery 18 inches (457 mm) of vertical height. Two such ties
shall be provided at each bend in the vertical bars.

2113.4 Seismic anchorage. Masonry and concrete chimneys
and foundations in Seismic Design Category D shall be an
chored at each floor, ceiling or roof line more than 6 feet (1829
mm) above grade, except where constructed completely within
the exterior walls. Anchorage shall conform to the following
requirements.

2113.4.1 Anchorage. Two 3/16-inch by I-inch (4.8 mm by
25 mm) straps shall be embedded a minimum of 12 inches
(305 mm) into the chimney. Straps shall be hooked around
the outer bars and extend 6 inches (152 mm) beyond the
bend. Each strap shall be fastened to a minimum of four
floor joists with two 1/2-inch (12.7 mm) bolts.

2113.5 Corbeling. Masonry chimneys shall not be corbeled
more than half of the chimney's wall thickness from a wall or
foundation, nor shall a chimney be corbeled from a wall or
foundation that is less than 12 inches (305 mm) in thickness un
less it projects equally on each side of the wall, except that on
the second story of a two-story dwelling, corbeling of chim
neys on the exterior of the enclosing walls is permitted to equal
the wall thickness. The projection of a single course shall not
exceed one-half the unit height or one-third of the unit bed
depth, whichever is less.

2113.6 Changes in dimension. The chimney wall or chimney
flue lining shall not change in size or shape within 6 inches (152
mm) above or below where the chimney passes through floor
components, ceiling components or roof components.

2113.7 Offsets. Where a masonry chimney is constructed with
a fireclay flue liner surrounded by one wythe of masonry, the
maximum offset shall be such that the centerline of the flue
above the offset does not extend beyond the center of the chim
ney wall below the offset. Where the chimney offset is sup-
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ported by masonry below the offset in an approved manner, the _
maximum offset limitations shall not apply. Each individual •
corbeled masonry course of the offset shall not exceed the pro-
jection limitations specified in Section 2113.5.

2113.8 Adlditnonal load. Chimneys shall not support loads
other than their own weight unless they are designed and con
structed to support the additional load. Masonry chimneys are
permitted to be constructed as part of the masonry walls or con
crete walls of the building.

2113.9 Termination. Chimneys shall extend at least 2 feet (610
mm) higher than any portion of the building within 10 feet
(3048 mm), but shall not be less than 3 feet (914 mm) above the
highest point where the chimney passes through the roof.

2113.9.1 Spark arrestors. Where a spark arrestor is in
stalled on a masonry chimney, the spark arrestor shall meet
all of the following requirements:

1. The net free area of the arrestor shall not be less than
four times the net free area of the outlet of the chimney
flue it serves.

2. The arrestor screen shall have heat and corrosion re
sistance equivalent to 19-9age galvanized steel or
24-gage stainless steel.

3. Openings shall not permit the passage of spheres hav
ing a diameter greater than '/2 inch (13 mm) nor block
the passage of spheres having a diameter less than 3/8
inch (11 mm).

4. The spark arrestor shall be accessible for cleaning and
the screen or chimney cap shall be removable to allow
for cleaning of the chimney flue.

2113,].0 WaH thickness. Masonry chimney walls shall be con
structed of concrete, solid masonry units or hollow masonry
units grouted solid with not less than 4 inches (102 mm) nomi-
nal thickness. .

2113.11 Flue lining (materna!). Masonry chimneys shall be
lined. The lining material shall be appropriate for the type of
appliance connected, according to the terms of the appliance
listing and the manufacturer's instructions.

2JlJ.3.ll.:ll..1 Residentnal-type appliances (general). Flue "
lining systems shall comply with one of the following:

1. Clay flue lining complying with the requirements of
ASTM C 315, or equivalent.

2. Listed chimney lining systems complying with UL
1777.

3. Factory-built chimneys or chimney units listed for in
stallation within masonry chimneys.

4. Other approved materials that will resist corrosion,
erosion, softening or cracking from flue gases and
condensate at temperatures up to 1,800°F (982°C).

2113.11.1.1 Flue linin.gs for specific appliances. Flue _
linings other than those covered in Section 2113.11.1 in- •
tended for use with specific appliances shall comply with
Sections 2113.11.1.2 through 2113.11.1.4 and Sections
2113.11.2 and 2113.11.3.
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2JlJl30:UoJl02 G3lS 3lJPlpU3lll1llCleSo Flue lining systems for gas
appliances shall be in accordance with the International
Fuel Gas Code.

21Jl30Jl].0103 lP'lelllllet [unell~lhUJlrnnll1lg 3lpplln3lll1llCleSo Flue lining
and vent systems for use in masonry chimneys with pellet
fuel-burning appliances shall be limited to flue lining
systems complying with Section 2113.11.1 and pellet
vents listed for installation within masonry chimneys
(see Section 2113.11.1.5 for marking).

21Jl30JlJloJl04 Onll~fnJrledl 3lpplln3lll1llCleS 3lJPlpJrl[)vledl [I[)Jr UJlse
wntlhl L~vell1lao Flue lining and vent systems for use in ma
sonry chimneys with oil-fired appliances approved for
use with Type L vent shall be limited to flue lining sys
tems complying with Section 2113.11.1 and listed chim
ney liners complying with UL 641 (see Section
2113.11.1.5 for marking).

21Jl30JlJloJl05 Nl[)tkle I[)lfUJls3lgleo When a flue is relined with
a material not complying with Section 2113.11.1, the
chimney shall be plainly and permanently identified by a
label attached to a wall, ceiling or other conspicuous lo
cation adjacent to where the connector enters the chim
ney. The label shall include the following message or
equivalent language: "This chimney is for use only with
(type or category of appliance) that bums (type of fuel).
Do not connect other types of appliances."

21130JlJl02 Cil)JmlCJrletle 3lJmdl m31sI[)JmJrY dJlnmll1leys lfl[)Jr mle~

dliUJlm~lhlle31t 3lppllU31ll1llCleSo

2Jl13011020Jl Glell1llell"3lllo Concrete and masonry chimneys
for medium-heat appliances shall comply with Sections
2113.1 through 2113.5.

2JlJl30JlJl0202 CI[)ll1lstnTIlCtnmllo Chimneys for medium-heat
appliances shall be constructed of solid masonry units or
of concrete with walls a minimum of 8 inches (203 rom)
thick, or with stone masonry a minimum of 12 inches
(305 mm) thick.

2JlJl301102.3 lLull1lull1lgo Concrete and masonry chimneys
shall be lined with an approved medium-duty refractory
brick a minimum of 41/ 2 inches (114 rom) thick laid on
the 41/ 2-inch bed (114 rom) in an approved medium-duty
refractory mortar. The lining shall start 2 feet (610 mm)
or more below the lowest chimney connector entrance.
Chimneys terminating 25 feet (7620 mm) or less above a
chimney connector entrance shall be lined to the top.

2JlJl30JlJl02.4 Munlltnplle P3lSS3lgleW31Yo Concrete and ma
sonry chimneys containing more than one passageway
shall have the liners separated by a minimum
4-inch-thick (102 mm) concrete or solid masonry wall.

2JlJl30JlJl02051flell"muJm31tiil)ll1lllnenglhlto Concrete and masonry
chimneys for medium-heat appliances shall extend a
minimum of 10 feet (3048 rom) higher than any portion
of any building within 25 feet (7620 mm).

21Jl301Jl0206 Cllle3lJr31JmlCleo A minimum clearance of 4
inches (102 mm) shall be provided between the exterior

MASONRY

surfaces of a concrete or masonry chimney for me
dium-heat appliances and combustible material.

2JlJl301Jl03 Cil)ll1llCJrde ~llll1ldl m31sij)Il1lJrY dllnmll1lleYs [I[)Jr
I!nfiglln~llnle31t 3lJPlpftJ13lll1llCleSo

2JlJl30:U.3.Jl GleJmer31ll. Concrete and masonry chimneys
for high-heat appliances shall comply with Sections
2113.1 through 2113.5.

21Jl3.11Jl.302 Cil)ll1ls1tJr1llldnmllo Chimneys for high-heat ap
pliances shall be constructed with double walls of solid
masonry units or of concrete, each wall to be a minimum
of 8 inches (203 rom) thick with a minimum airspace of 2
inches (51 mm) between the walls.

2JlJl30:ll.Jl03.3 IUll1lnll1lgo The inside of the interior wall shall
be lined with an approved high-duty refractory brick, a
minimum of 41/ 2 inches (114 mm) thick laid on the
41/ 2-inch bed (114 mm) in an approved high-duty refrac
tory mortar. The lining shall start at the base of the chim
ney and extend continuously to the top.

2JlJl30Jl10304 'JfeJrmnmlltumll llnleugllnto Concrete and ma
sonry chimneys for high-heat appliances shall extend a
minimum of 20 feet (6096 mm) higher than any portion
of any building within 50 feet (15240 mm).

2JlJl30JlJl0305 Cllle31Jr3llIJllCleo Concrete and masonry chim
neys for high-heat appliances shall have approved clear
ance from buildings and structures to prevent
overheating combustible materials, pemlit inspection
and maintenance operations on the chimney and prevent
danger of bums to persons.

21130Jl2 JFllUJle llnll1lllJlng (fill1lst31nll31tnmll)o Flue liners shall be in
stalled in accordance with ASTM C 1283 and extend from a
point not less than 8 inches (203 mm) below the lowest inlet or,
in the case of fireplaces, from the top of the smoke chamber, to
a point above the enclosing walls. The lining shall be carried up
vertically, with a maximum slope no greater than 30 degrees
(0.52 rad) from the vertical.

Fireclay flue liners shall be laid in medium-duty refractory
mortar conforming to ASTM C 199, with tight mortar joints left
smooth on the inside and installed to maintain an airspace or insu
lation not to exceed the thickness of the flue liner separating the
flue liners from the interior face of the chimney masonry walls.
Flue lining shall be supported on all sides. Only enough mortar
shall be placed to make the joint and hold the liners in position.

2Jl13013 Adlrllitnl[)ll1l3lll Jrle([j[unnJremeI!1ltso

21:BoJl301 Listedl m31lteJrn31llso Listed materials used as flue
linings shall be installed in accordance with the terms of
their listings and the manufacturer's instructions.

2Jl1301302 SJP>31lCe 3lJr1[)1lII1l1ldl llull1lull1lgo The space surrounding a
chimney lining system or vent installed within a masonry
chimney shall not be used to vent any other appliance.

EXlCleptnmll~ This shall not prevent the installation of a
separate flue lining in accordance with the manufac
turer's instructions.
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2113.14 Multiple flues. When two or more flues are located in
the same chimney, masonry wythes shall be built between adja
cent flue linings. The masonry wythes shall be at least 4 inches
(102 mm) thick and bonded into the walls of the chimney.

Exception: When venting only one appliance, two flues are
permitted to adjoin each other in the same chimney with
only the flue lining separation between them. The joints of
the adjacent flue linings shall be staggered at least 4 inches
(102 rom).

2113.15 Flue area (appliance). Chimney flues shall not be
smaller in area than the area of the connector from the appli
ance. Chimney flues connected to more than one appliance
shall not be less than the area of the largest connector plus 50
percent of the areas of additional chimney connectors.

Exceptions:

1. Chimney flues serving oil-fired appliances sized in
accordance with NFPA 31.

2. Chimney flues serving gas-fired appliances sized in
accordance with the International Fuel Gas Code.

2113.Jl6 JFlll11He aIrea (masOlIuy fireplace). Flue sizing for chim- •
neys serving fireplaces shall be in accordance with Section
2113.16.1 or 2113.16.2.

211 Jl.3.Jl6.1 Minnmum area. Round chimney flues shall have
a minimum net cross-sectional area of at least 1/12 of the fire
place opening. Square chimney flues shall have a minimum
net cross-sectional area of at least 1/10 of the fireplace open
ing. Rectangular chimney flues with an aspect ratio less than
2 to 1 shall have a minimum net cross-sectional area of at
least '/10 of the fireplace opening. Rectangular chimney
flues with an aspect ratio of2 to 1 or more shall have a mini
mum net cross-sectional area of at least 1/8 of the fireplace
opening.

Z113.Hii.Z DeteJrmnnatimn of minimum area. The mini
mum net cross-sectional area of the flue shall be determined
in accordance with Figure 2113.16. A flue size providing at
least the equivalent net cross-sectional area shall be used.
Cross-sectional areas of clay flue linings are as provided in
Tables 2113.16(1) and 2113.16(2) or as provided by the
manufacturer or as measured in the field. The height of the
chimney shall be measured from the firebox floor to the top
of the chimney flue.
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TABLE 2~ ~ 3. ~ 6{~)
NET CROSS-SlEiCT~ONAlAREA Olr: ROLDNlDllFlllJlE S~;:ZESa

flUiE SiZIE, INSilDE IDIAMIETER CROSS-SECTiONAL ARIEA
(inches) (square inches)

6 28

7 38

8 50

10 78

10 3/
4 90

12 113

15 176

18 254

For SI: 1 inch = 25.4 mm, 1 square inch = 645.16 mm2.

a. Flue sizes are based on ASTM C 315.

TABLE 2~ ~ 3. ~ 6{2)
NIET iCROSS-SlECT~ONAl AREA OF SQUARE AN[J)

RECTANGULAR flUE S~llESa

IFUJIE SiZIE, INS~IDIE ID~MIENSiON CROSS-SIECT~Oi\JAl ARIEA
(inches) (square inches)

4'/2 x 13 34

7'/2 x 7 1
/ 2 37

81
/ 2x 8'/2 47

7 1
/ 2x 11 1

/ 2 58

8'/2 x 13 74

7 1
/ 2x 15 1

/ 2 82

11 1
/ 2x 11 1

/ 2 91

81
/ 2x 171

/ 2 101

13 x 13 122

11 1
/ 2x 15 1

/ 2 124

13 x 17'/2 165

15 1
/ 2x 15 1

/ 2 168

15 1/ 2x 19 1
/ 2 214

17'/2 x 17 1
/ 2 226

19 1
/ 2x 19'/2 269

20x 20 286

For SI: 1 inch =25.4 mm, 1 square inch =645.16 mm2.

a. Flue sizes are based on ASTM C 315.

Z:ll :ll3.:JI.7 ITII1lRe1. Inlets to masonry chimneys shall enter from the
side. Inlets shall have a thimble of fireclay, rigid refractory ma
terial or metal that will prevent the connector from pulling out
of the inlet or from extending beyond the wall of the liner.

Z:ll:ll3.18 M21soIl1lIrY dlnnmmll1ley (Clle21l1l0llllt opell1lnll1lgs. Cleanout
openings shall be provided within 6 inches (152 mm) of the
base of each flue within every masonry chimney. The upper
edge ofthe cleanout shall be located at least 6 inches (152 mm)
below the lowest chimney inlet opening. The height of the
opening shall be at least 6 inches (152 mm). The cleanout shall
be provided with a noncombustible cover.

MASONRY

JEx(CelPJtJiOll1l~ Chimney flues serving masonry fireplaces,
where cleaning is possible through the fireplace opening.

Z:ll:ll3.J19 ClluimlIlley de21r3lllll(Ces. Any portion of a masonry
chimney located in the interior of the building or within the ex
terior wall of the building shall have a minimum airspace clear
ance to combustibles of 2 inches (51 mm). Chimneys located
entirely outside the exterior walls of the building, including
chimneys that pass through the soffit or cornice, shall have a
minimum airspace clearance of 1 inch (25 mm). The airspace
shall not be filled, except to provide fireblocking in accordance
with Section 2113.20.

JEx(CeJPltnoll1ls:

1. Masonry chimneys equipped with a chimney lining
system listed and labeled for use in chimneys in con
tact wi.th combustibles in accordance with UL 1777,
and installed in accordance with the manufacturer's
instructions, are permitted to have combustible mate
rial in contact with their exterior surfaces.

2. Where masonry chimneys are constructed as part of
masonry or concrete walls, combustible materials
shall not be in contact with the masonry or concrete
wall less than 12 inches (305 mm) from the inside sur
face of the nearest flue lining.

3. Exposed combustible trim and the edges of sheathing
materials, such as wood siding, are pennitted to abut
the masonry chimney sidewalls, in accordance with
Figure 2113.19, provided such combustible trim or
sheathing is a minimum of 12 inches (305 mm) from

. the inside surface of the nearest flue lining. Combusti
ble material and trim shall not overlap the comers of
the chimney by more than 1 inch (25 mm).

Z:ll:ll3.ZG Cllnimll1ley lfllrelMoclkfill1lg. All spaces between chimneys
and floors and ceilings through which chimneys pass shall be
fireblocked with noncombustible material securely fastened in
place. The fireblocking of spaces between wood joists, beams
or headers shall be to a depth of 1 inch (25 mm) and shall only
be placed on strips of metal or metal lath laid across the spaces
between combustible material and the chimney.

1" CLEARANCE (AIRSPACE)
TO COMBUSTIBLE SHEATHING

For SI: 1 inch =25.4 mm

!F!GURE 2H3.~g

~llIUS1IRlAT~ON Of E}{CIEPT~ONTO
ICH!MNIEY CLEARANCE PIRlOV!S~ON
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• (c~APll[ER 22

STEEL

•

•

§fE(Cjj"~ON 22lO)~

GfENlElRlAl

2201.]. Scojple. The provisions of this chapter govern the qual
ity, design, fabrication and erection of steel used structurally in
buildings or structures.

§!E(Cjj"~ON 22lO)2
lO[E!F~N~jj"~ON§ AN[)) NOMENClAjj"UJJ~E

2202.]. DleJfllll1111tnolIlls. The following words and terms shall, for
the purposes of this chapter and as used elsewhere in this code,
have the meaning shown herein.

~
••.•. ADJUSTED SHEAR RIESJISTANClE. In Type H shear walls,

•• the unadjusted shear resistance multiplied by the shear resis
tance adjustment factors of Table 2211.3.

STEElL CONSTRUCTJION9 COlLDaFORMIED. That type
of construction made up entirely or in part of steel structural
members cold formed to shape from sheet or strip steel such as
roof deck, floor and wall panels, studs, floor joists, roof joists
and other structural elements.

STEEIL JOHST. Any steel structural member of a building or
structure made of hot-rolled or cold-formed solid or open-web
sections, or riveted or welded bars, strip or sheet steel members,
or slotted and expanded, or otherwise deformed rolled sections.

STEEL MEMJBER9 STRUCTURAlL. Any steel structural
member ofa building or structure consisting ofa rolled steel struc
tural shape other than cold-formed steel, or steel joist members.

TYPE I[ SHEAR WAILIL. A wall designed to resist in-plane
lateral forces that is fully sheathed and provided with
hold-down anchors at each end of the wall segment. Type I
walls are permitted to have openings where detailing for force
transfer around the openings is provided (see Figure 2202.1).

TYPE H SHEAR WAILL. A wall designed to resist in-plane
lateral forces that is sheathed with wood structural panel or
sheet steel that contains openings, that have not been specifi
cally designed and detailed for force transfer around wall open
ings. Hold-down anchors for Type II shear walls are only
required at the ends of the wall (see Figure 2202.1).

TYPE ITI SHEAR WAILlL SEGMENT. A section of shear wall
with full-height sheathing and which meets the aspect ratio
limits of Section 2211.3.2(3).

UNADJUSTED SHEAR R1ESTISTANCE. In Type II walls,
the unadjusted shear resistance is based on the design shear and
the limitations of Section 2211.3.1.

2202.2 NomleJnldabllJrle. The following symbols shall, for the
purposes of this chapter and as used elsewhere in this code,
have the meanings shown herein.

</> = Resistance factor (see Section 2211.2.1).

Q = Factor of safety (see Section 2211.2.1).

21003 INTERNATiONAL BU~lDiNG CODIE®

no = System overstrength factor (see Section 1617.6).

Co = Shear resistance adjustment factor from Table 2211.3.

'LLi = Sum of widths of Type II shear wall segments, feet
(mm/1,000).

C = Compression chord uplift force, lbs (kN).

V = Shear force in Type n shear wall, lbs (kN).

h = The height of a shear wall measured as:

1. The maximum clear height from top of foundation
to bottom of diaphragm framing above or,

2. The maximum clear height from top of a dia
phragm to bottom of diaphragm framing above.

v = Unit shear force, plf (kN/m).

w = The width of a shear wall or wall pier in the direction of
application of force measured as the sheathed dimen
sion of the shear wall.

SECT~ON 2203
~[))ENjj"~F~CA1~ON AND ~ROTIEC'1Tn)N

O!F§jj"EEl FOR STRUCTURAL PURPOSES

2203.]. TIdlelI1ltific21tllolI1l. Steel furnished for structuralload-car
rying purposes shall be properly identified for conformity to
the ordered grade in accordance with the specified ASTM stan
dard or other specification and the provisions of this chapter.
Steel that is not readily identifiable as to grade from marking
and test records shall be tested to determine conformity to such
standards.

2203.2 PJrotlectnon. Painting of structural steel shall comply
with the requirements contained in either the AISC Load and
Resistance Factor Design Specification for Structural Steel
Buildings (AISC-LRFD), AISC Specification for Structural
Steel Buildings-Allowable Stress Design (AISC 335) or AISC
Specification for the Design of Steel Hollow Structural Sec
tions (AISC-HSS). Individual structural members and assem
bled panels of cold-formed steel construction, except where
fabricated of approved corrosion-resistant steel or of steel hav
ing a corrosion resistant or other approved coating, shall be
protected against corrosion with an approved coat of paint,
enamel or other approved protection.

SECT~ON 22«Jl4
(cONNECT~ONS

2204.]. WlelldiIllg. The details of design, workmanship and tech
nique for welding, inspection of welding and qualification of
welding operators shall conform to the requirements of the
specifications listed in Sections 2205, 2206, 2207, 2209 and
2210. Special inspection of welding shall be provided where
required by Section 1704.
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SHEATHING PER
TABLE 2211.2(1)
TABLE 2211.2(2)
TABLE 2211.2(3)

• •HOLD-DOWN ANCHORS
PER SECTION 2211.2, ITEM 9

.. .
HOLD-DOWN ANCHORS
PER SECTION 2211.2, ITEM 9

TYPE i SHEAR WALL

SHEATHING PER
TABLE 2211.2(1)
TABLE 2211.2(3)

..
HOLD-DOWN ANCHORS
PER SECTION 2211.3.3.2

I
MAXIMUM

UNRESTRAINED
OPENING HEIGHT

L

\.

~

I I

..
HOLD-DOWN ANCHORS
PER SECTION 2211.3.3.2
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TYPE II SHEAR WALL

FIGURIE 2202.1
TYPE I AND TYPE II SHEAR WAllS
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2204.2 BORtlllIJlg. The design, installation and inspection ofbolts
shall be in accordance with the requirements of the specifica
tions listed in Sections 2205, 2206, 2209 and 2210. Special in
spection of the installation of high-strength bolts shall be
provided where required by Section 1704.

22041.2.1 All1lcihloll" Il"G([]js. Anchor rods shall be set accurately
to the pattern and dimensions called for on the plans. The
protrusion of the threaded ends through the connected mate
rial shall be sufficient to fully engage the threads of the nuts,
but shall not be greater than the length of the threads on the
bolts.

§[EClr~OU\!l 22t(5)
Slr~QJJCrQJJR~l §TEEl

22([D5.1 Gem:~ll"allo The design, fabrication and erection of struc
tural steel for buildings and structures shall be in accordance
with either the AISC-LRFD, AISC 335 or AISC-HSS. Where
required, the seismic design of steel structures shall be in accor
dance with the additional provisions of Section 2205.2.

2205.2 Sensmfic ll"eq\llllllemell11ts fGIl" steeR stll"llnct\lllres. The design
of structural steel structures to resist seismic forces shall be in
accordance with the provisions ofSection 2205.2.1 or 2205.2.2
for the appropriate seismic design category.

2205.2.1 Sensmfic IIJ)esngll11 Category A 9 JR Gil" C. Structural
steel structures assigned to Seismic Design Category A, B or
C, in accordance with Section 1616, shall be of any con
struction permitted in Section 2205. An R factor as set forth
in Section 1617.6 for the appropriate steel system is permit
ted where the structure is designed and detailed in accor
dance with the provisions of AISC 341, Parts I and III.
Systems not detailed in accordance with the above shall use
the R factor in Section 1617.6 designated for "steel systems
not detailed for seismic."

22([D5.2.2 Sensmfic IIJ)esllgll11 CategGll"y D 9 IE or IF. Structural
steel structures assigned to Seismic Design Category D, E or
F shall be designed and detailed in accordance with AISC
341, Part I or III.

2205.3 Sensmllc ll"eq\lllllll"emelI1lts for cGmjpGsnte CGll11stll"U.ndnGlIJl.
The design, construction and quality of composite steel and
concrete components that resist seismic forces shall conform to
the requirements of the AISC LRFD and ACI 318. An R factor
as set forth in Section 1617.6 for the appropriate composite
steel and concrete system is permitted where the structure is de
signed and detailed in accordance with the provisions of AISC
341, Part II. In Seismic Design Category B or above, the design
of such systems shall conform to the requirements of AISC
341, Part n.

2205.3.1 Seismic IIJ)esllgJl1l Categoll"nes D9 IE alIJl([]j IF. Compos
ite structures are permitted in Seismic Design Categories D ,
E and F, subject to the limitations in Section 1617.6, where
substantiating evidence is provided to demonstrate that the
proposed system will perform as intended by AISC 341,
Part II. The substantiating evidence shall be subject to build
ing official approval. Where composite elements or connec
tions are required to sustain inelastic deformations, the
substantiating evidence shall be based on cyclic testing.

STEEL

§IECu~ON 22(Q)~

§u~lEl JO~§l'§

2206.1 Gerrnell"all. The design, manufacturing and use of open
web steel joists and joist girders shall be in accordance with one
of the following Steel Joist Institute specifications:

1. Standard Specifications for Open Web Steel Joists, K Se
ries.

2. Standard Specifications for Longspan Steel Joists, LH
Series and Deep Longspan Steel Joists, DLH Series.

3. Standard Specifications for Joist Girders.

Where required, the seismic design of buildings shall be in ~
accordance with the additional provisions of Section 2205.2 or •.
2211.

§IECT~O~22lQ)1

STEElCAalE§TRQJJCTU~ES

2207.1 Gell1lell"aR. The design, fabrication and erection includ
ing related connections, and protective coatings of steel cables
for buildings shall be in accordance with ASCE 19.

2207.2 Sensmic ll"eq1Ulllll"emelI1lts /fOil" steeR ca1l:DRe. The design
strength of steel cables shall be determined by the provisions of
ASCE 19 except as modified by these provisions.

1. A load factor of 1.1 shall be applied to the prestress force
included in T3 and T4 as defined in Section 3.12.

2. In Section 3.2.1, Item (c) shall be replaced with "1.5 T3"

and hem (d) shall be replaced with "1.5 T4"

§EC1f~ON 22tO~

§TEEl STORAGE rRlACK§

22mtl Stm"age Il"adks. The design, testing and utilization of in
dustrial steel storage racks shall be in accordance with the RMI
Specification for the Design, Testing and Utilization ofIndus
trial Steel Storage Racks. Racks in the scope of this specifica
tion include industrial pallet racks, movable shelf racks and
stacker racks, and does not apply to other types ofracks, such as
drive-in and drive-through racks, cantilever racks, portable
racks or rack buildings. Where required, the seismic design of
storage racks shall be in accordance with the provisions of Sec
tion 9.6.2.9 of ASCE 7.

§ECT~ON 22lQ)~

COllD>QIFORMElD> SfEEL

2209.1 GelIJlerall. The design of cold-formed carbon and
low-alloy steel structural members shall be in accordance with
the North American Specification for the Design of
Cold-Formed Steel Structural Members (AISI-NASPEC). The
design of cold-formed stainless-steel structural members shall
be in accordance with ASCE 8. Cold-formed steel light-framed
construction shall comply with Section 2210.

2209.2 Composllte sRabs GlIJl steeR ([]jec!ks. Composite slabs of
concrete and steel deck shall be designed and constructed in ac
cordance with ASCE 3.
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SECTION 221 (0

COLD-FORMED STEEL
LIGHT-FRAMED CONS1rRUCT~ON

2210.1 General. The design, installation and construction of
cold-formed carbon or low-alloy steel, structural and
nonstructural steel framing, shall be in accordance with the
Standard for Cold-Formed Steel Framing-General Provi
sions, American Iron and Steel Institute (AISI-General) and
AISI-NASPEC.

2210.2 Headers. The design and installation of cold-formed
steel box and back-to-backheaders, and double L-headers used
in single-span conditions for load- carrying purposes shall be in
accordance with the Standard for Cold-Formed Steel
Framing-Header Design, American Iron and Steel Institute
(AISI-Header), subject to the limitations therein.

2210.3 Trusses. The design, quality assurance, installation and
testing of cold-formed steel trusses shall be in accordance with
the Standardfor Cold-Formed Steel Framing-Trusses, Ameri
can Iron and Steel Institute (AISI-Truss), subject to the limita
tions therein.

SECTION 2211
COLD-FORMED STEEL

LIGHT-FRAMED SHEAR WAllS

2211.1 General. In addition to the requirements of Section
2210, the design of cold-formed steel light-framed shear walls,
to resist wind and seismic loads shall be in accordance with the
requirements of Section 2211.2 for Type I (segmented) shear
walls or Section 2211.3 for Type II (perforated) shear walls.

Light-framed structures assigned to Seismic Design Catego
ries A, Band C, in accordance with Section 1616, shall be of
any construction permitted in Section 2210. An R factor as set
forth in Section 1617.6 for the appropriate steel system is per
mitted where the lateral design ofthe structure is in accordance
with the provisions of Section 2211.4. Systems not detailed in
accordance with Section 2211.4 shall use the R factor in Sec
tion 1617.6 designated for "steel systems not detailed for seis
mic."

In Seismic Design Categories D, E and F, the lateral design
of light-framed structures shall also comply with the require
ments in Section 2211.4

2211.2 Type I shear walls. The design of Type I shear walls, of
cold-formed steel light-framed construction, to resist wind and
seismic loads, shall be in accordance with the requirements of
this section.

1. The nominal shear value for Type I shear walls, as shown
in Table 2211.2(1) for wind loads, Table 2211.2(2) for
wind or seislllic loads or Table 2211.2(3) for seismic
loads, is permitted to establish allowable shear values or
design shear values.

2. Boundary members, chords, collectors and connections
thereto shall be proportioned to transmit the induced
forces.

3. As an alternative to the values in Tables 2211.2(1),
2211.2(2) and 2211.2(3), shear values are permitted to be
calculated by the principles of mechanics by using ap-
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proved fastener values and shear values appropriate for
the sheathing material attached.

4. Type I shear walls sheathed with wood structural or sheet
steel panels are permitted to have window openings, be
tween hold-down anchors at each end of a wall segment,
where details are provided to account for force transfer
around openings.

5. The aspect ratio limitations of Section 2211.2.2, Item 5,
shall apply to the entire Type I segment and to each wall
pier at the side of each opening.

6. The height ofthe wall pier (h) shall be defined as the clear
height of the pier at the side of an opening.

7. The width of a pier (w) shall be defined as the sheathed
width of the pier.

8. The width of wall piers shall not be less than 24 inches
(102 mm).

9. Hold-down anchors shall be provided at each end of a
Type I shear wall capable of resisting the design forces.

2211.2.1 Design shear determination. Where allowable
stress design (ASD) is used, the allowable shear value shall
be determined by dividing the nominal shear value, shown
in Tables 2211.2(1), 2211.2(2) and 2211.2(3), by a factor of
safety (n) of 2.5.

Where load and resistance factor design (LRFD) is used,
the design shear value shall be determined by multiplying
the nominal shear value, shown in Tables 2211.2(1),
2211.2(2) and 2211.2(3), by a resistance factor (<1» of0.55.

221]1.2.2 JL.nmitatioIls foJr' systems. The lateral-resistant
systems listed in Tables 2211.2(1), 2211.2(2) and 2211.2(3)
shall conform to the following requirements:

1. Studs shall be a minimum 15/8 inches (41.3 mm) by
31/ 2 inches (89 mm) with a 3/8-inch (9.5 mm) return lip.
As a minimum, studs shall be doubled (back to back)
at shear wall ends.

2. Track shall be a minimum 11/ 4 inches (31.8 mm) by
31/ 2 inches (89 mm).

3. Both studs and track shall have a minimum uncoated
base metal thickness of 33 mils (0.84 mm) and shall
be of the following grades of structural quality steel:
ASTM A 653 SS Grade 33, ASTM A 792 SS Grade 33
or ASTM A 875 SS Grade 33.

4. Fasteners along the edges in shear panels shall be
placed not less than 3/8 inch (9.5 mm) in from panel
edges.

5. The height-to-width shear wall aspect ratio (h/w) of
wall systems shall not exceed the values in Tables
2211.2(1),2211.2(2) and 2211.2(3). Where the limit
ing ratio of h/w is greater than 2: 1, the shear values
shall be multiplied by 2w/h.

6. Panel thicknesses shown are minimums. Panels less
than 12 inches (305 mm) wide shall not be used. All
panel edges shall be fully blocked.

7. Where horizontal strap blocking is used to provide
edge blocking, it shall be a minimum 11/ 2 inches (38
mm) wide and of the same material and equal or
greater thickness as the track and studs.
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8. The design shear values for shear panels with differ
ent nominal shear values applied to the same side of a
wall are not cumulative except as permitted in Tables
2211.2(1), 2211.2(2) and 2211.2(3). For walls with
material applied to both faces of the same wall, the de
sign shear value ofmaterial of the same capacity is cu
mulative. Where the material nominal shear values
are not equal, the design shear value shall be either
two times the design shear value of the material with
the smaller values or shall be taken as the value of the
stronger side, whichever is greater. Summing shear
values of dissimilar material applied to opposite faces
or to the same wall line is not allowed unless permitted
by Table 2211.2(1).

2211020201 Slhllelet stlelell §!hlIe~tllJlnR1lgo Steel sheets, attached
to cold-formed steel framing, are permitted to resist hori
zontal forces produced by wind or seismic loads.

STEEL

1. Steel sheets shall have a minimum base metal
thickness as shown in Table 2211.2(1) or
2211.2(3), and shall be of the following grades of
structural quality steel: ASTM A653 SS Grade 33,
ASTM A792 SS Grade 33 or ASTM A 875 SS
Grade 33.

2. Nominal shear values, used to establish the allow
able shear value or design shear value, are given in
Tables 2211.2(1) for wind loads and 2211.2(3) for
seismic loads.

3. Steel sheets are permitted to be applied either paral
lel or perpendicular to framing. All edges of steel
sheets shall be attached to framing members, strap
blocking or shall be overlapped and attached to each
other with screw spacing as required for edges.

4. Screws used to attach steel sheets shall be a mini
mum No.8 modified truss head.

TABLE 2211.2(1)
~OM~NAl SHEAR VALUES fOR W~ND fORCIES iN POUNDS PER fOOT fOR SHEAR WAllS

fRAMEIDl wn~ COLD-fORMED STiEfEL STLIHOlSa

MAXIMUM
fASTENER SPACING AT PANEL EIDiGESb

MAX~MUM(inches)
HE~GHT/lENGTH fRAMING SPAC~NG

ASSEMlBlV IDiESCRIPTION RATIO hlw 6 4 3 2 (inches o.c.)

15/3Tinch structural 1 sheathing
2:1 1,065c - - - 24

(4-ply) plywood one side

7/16-inch rated sheathing (OSB), one
2:1 910c 1,410 1,735 1,910 24side

7/16-inch rated sheathing (OSB),
one side, oriented perpendicular to 2:1 1,020c - - - 24
framing

7/16-inch rated sheathing (OSB),
4:1 d - 1,025 1,425 1,825 24

one side

0.018-inch steel sheet, one side 2:1 485 - - - 24

0.027-inch steel sheet, one side 4:1 d - 1,000 - - 24

For SI: 1 inch =25.4 mm, 1 pound per foot =14.5939 N/m.
a. Nominal shear values shall be multiplied by the resistance factor (lj» to determine design strength or divided by the safety factor (0) to determine allowable shear

values as set forth in Section 2211.2.1.
b. Screws shall be attached to intermediate supports at 12 inches on center unless otherwise shown.
c. Where fully blocked gypsum board is applied to the opposite side of this assembly, in accordance with Table 2211.2(2) with screw spacing at 7 inches o.c. edge and

7 inches o.c. field, these nominal values are permitted to be increased by 30 percent.
d. Where aspect ratio (hlw) is greater than 2: 1, the design shear shall be reduced as required by Section 2211.2.2, Item 5.

1l"ABllE 2211.2(2)
~OM~NAl S~IEAIRl VALUES fOR W~N[) AND SEiSMIC fORCIES IN POUNDS PER IFOOT fOR SHEAR WAllS

fRAMED wmHl COllDlafOIRlMEIO STIEEl STUIDlS AND fACED WITH GYPSUM IBOARlDa,b

i\IlAX~MUM
SCREW SPACING

NOMiNAL SHEAR(inches)
HEIGHT/lENGTH VALUE

WAll CONSTRUCTION RATIO hlw ORIENTATION lEdge lField (plf)

1/2- inch gypsum board Gypsum board applied perpendicular to 7 7 585
on both sides of wall;

2:1
framing with strap blocking behind the

Studs maximum 24 horizontal joint and with solid blocking 4 4 850
inches o.c. between the first two end studs

For SI: 1 inch =25.4 mm, 1 pound per foot =14.5939 N/m.
a. Nominal shear values shall be multiplied by the resistance factor (lj» to determine design strength or divided by the safety factor (Q) to determine allowable shear

values as set forth in Section 2211.2.1.
b. Walls resisting seismic loads shall be subject to the limitations in Section 1617.6.
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STEEL

TABLE 2211.2(3)
NOMINAL SHEAR VALUES fOR SEISMIC FORCES IN POUNDS PER FOOT fOR SHEAR WALLS

FRAMED WITH COLD-FORMED STEEL STUDSa

MAXIMUM
FASTENER SPACING AT PANEL EDGESb

MAXIMUM(inches)
HEIGHT/LENGTH FRAMING SPACING

ASSEMBLY DESCRIPTION RATIO hlw 6 4 3 2 (inches a.c.)

15/3Tinch Structural 1 Sheathing (4-ply)
2:1' 780 990 1,465 1,625 24

plywood one side

15/32-inch Structural 1 Sheathing (4-ply)
plywood one side; end studs 0.043 inch 2:1 - - 1,775 2,190 24
minimum thickness

15/3Tinch Structural 1 Sheathing (4-ply)
plywood one side; all studs and track 2:1 890 1,330 1,775 2,190 24
0.043 inch minimum thickness

7/u;-inch OSB one side 2:F 700 915 1,275 1,625 24

7/16-inch OSB one side end studs,
2:1 - - 1,520 2,060 24

0.043 inch minimum thickness

0.018-inch minimum thickness steel sheet
2:1 390 24

one side
- - -

0.027-inch minimum thickness steel sheet
2:F 1,000 1,085 1,170 24

one side
-

For SI: 1 inch =25.4 rom, 1 pound per foot =14.5939 N/m.

I
a. Nominal shear values shall be multiplied by the resistance factor (<l» to determine design strength or divided by the safety factor (Q) to determine allowable shear

values as set forth in Section 2211.2.1.
b. Screws shall be attached to intermediate supports at 12 inches o.c. unless otherwise shown.
c. In Seismic Design Category A, B andC the aspect ratio (hlw) is permitted to be4: I where the design shearis reduced as required by Section 2211.2.2, Item 5.
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2211.2.2.2 Wood structural panel sheathing.
Cold-formed steel framed wall systems, sheathed with
wood structural panels, are permitted to resist horizontal
forces produced by wind or seismic loads subject to the
following:

1. Nominal shear values, used to establish the allow
able shear value or design shear value, are given in
Tables 2211.2(1), for wind loads, and 2211.2(3),
for seismic loads.

2. Wood structural panels shall comply with DOC PS 1
or PS 2 and shall be manufactured using exterior
glue.

3. Wood structural panels shall be attached to steel
framing with flat-head self-drilling tapping screws
with a minimum head diameter of 0.292 inch
(8 mm).

4. Where 7/16-inch oriented strand board (OSB) is
specified, 15/32-inch structural 1 sheathing (ply
wood) is permitted.

5. Structural panels are permitted to be applied either
parallel or perpendicular to framing.

6. Increases of the nominal loads shown in Tables
2211.2(1) and 2211.2(3) shall not be permitted for
duration of load as permitted in Chapter 23.

2211.2.2.3 Gypsum board panel sheathing.
Cold-formed steel framed wall systems, sheathed with
gypsum board, are permitted to resist horizontal forces
produced by wind or seismic loads subject to the follow
ing:

1. Nominal shear values, used to establish the allow
able shear value or design shear value, are given in
Table 2211.2(2).

2. The shear values listed in Table 2211.2(2) shall not
be cumulative with the shear values of other mate
rials applied to the same wall unless otherwise per
mitted herein.

3. The nominal shear values shown are for gypsum
board that is applied to both sides of the wall.

4. Where gypsum board is only applied to one side of
the wall, the nominal shear values shall be taken as
one-half of the value shown.

5. Where gypsum board is applied perpendicular to
studs, end joints of adjacent courses of gypsum
board sheets shall not occur over the same stud.

6. Screws used to attach gypsum board shall be a
minimum No.6 in accordance with ASTM C 954.

7. Walls resisting seismic loads shall be subject to the
limitations in Section 1617.6.
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2211.3 Type HH shear waRRs. Type U shear walls sheathed with
wood structural panels or sheet steel are permitted to resist
wind and seismic loads when designed in accordance with this
section. Type II walls shall meet the requirements for Type I
walls except as revised by this section.

22R:ll.•3.R lUmitatuGlIJls. The following limitations shall apply
to the use of Type n shear walls:

1. A Type II shear wall segment, meeting the minimum
aspect ratio (h/w) of Section 2211.3.2, Item 3, shall be
located at each end of a Type n shear wall. Openings
shall be permitted to occur beyond the ends of the
Type n shear wall; however, the width of such open
ings shall not be included in the width of the perfo
rated shear wall.

2. In Seismic Design Categories B, C, D, E and F, the
nominal shear values shall be based upon edge screw
spacing not less than 4 inches o.c.

3. A Type II shear wall shall not have out-of-plane (hori
zontal) offsets. Where out-of-plane offsets occur, por
tions of the wall on each side of the offset shall be
considered as separate perforated shear walls.

4. Collectors for shear transfer shall be provided through
the full length of the Type II shear wall.

5. A Type II shear wall shall have uniform top of wall
and bottom of wall elevations. Type II shear walls not
having uniform elevations shall be designed by other
methods.

6. Type n shear wall height, h, shall not exceed 20 feet
(6096 mm).

22RR.3.21I'yjple lIII sllne31Jr waRR l!"eSllstalIlltCe. The Type II shear
wall resistance shall be equal to the adjusted shear resistance
multiplied by the sum of the widths (LL) ofthe Type H shear

STElEl

wall segments and shall be calculated in accordance with the
following:

1. The percent of full-height sheathing shall be calcu
lated as the sum of widths (LL) of Type II shear wall
segments divided by the total width of the Type II
shear wall including openings.

2. The maximum opening height ratio shall be calcu
lated by dividing the maximum opening clear height
by the shear wall height, h.

3. The unadjusted shear resistance shall be the design
shear values calculated in accordance with Section
2211.2.1 based upon the values in Tables 2211.2(1)
and 2211.2(3). The aspect ratio of all Type II shear wall
segments used in calculations shall not exceed 2: 1.

JExtCejpltllifiill1l: Where permitted by Tables
2211.2.1(1) and 2211.2(3), the aspect ratio (h/w)
of Type n wall segments greater than 2: 1, but in no
case greater than 4: 1, is permitted to be included in
the calculation of the unadjusted shear. resistance
for the wall, provided the values are multiplied by
2w/h.

4. The adjusted shear resistance shall be calculated by
multiplying the unadjusted shear resistance by the
shear resistance adjustment factors of Table 2211.3.
For intermediate percentages offull-height sheathing,
the values are permitted to be determined by interpo
lation.

22:U.3.3 AlIJldlifiiJrage and! Road! path. Design of Type II
shear wall anchorage and load path shall conform to the re
quirements of this section, or shall be calculated using prin
ciples of mechanics.

22RR.3.3']. AlIJltClhloJrage [Oil' lllI1l g jpliaIDle s!hle31Jr. The unit
shear force, v, transmitted into the top and out of the base
of the Type n shear wall full-height sheathing segments,

TABLE 22~ ~ .3
S~IEAR RIESiSTANCE ADJUSTMENT fACTOR-Co

MAXiMUM OIPEN~NG HEIGHT RAT~Oa AND HEIGHT

WAll HIEIGHT (h) 1h/3 h/2 2h/3 5h/6 h

8'0" 2'8" 4'0" 5'4" 6'8" 8'0"

10'0" 3'4" 5'0" 6'8" 8'4" 10'0"

Percent full-height
sheathingb Shear Resistance Adjustment Factor

10% 1.00 0.69 0.53 0.43 0.36
20% 1.00 0.71 0.56 0.45 0.38
30% 1.00 0.74 0.59 0.49 0.42
40% 1.00 0.77 0.63 0.53 0.45
50% 1.00 0.80 0.67 0.57 0.50
60% 1.00 0.83 0.71 0.63 0.56
70% 1.00 0.87 0.77 0.69 0.63
80% 1.00 0.91 0.83 0.77 0.71
90% 1.00 0.95 0.91 0.87 0.83
100% 1.00 1.00 1.00 1.00 1.00

a. See Section 2211.3.2, item 2.
b. See Section 2211.3.2, item 1.

2003 iNTERNATiONAL BlUJilDiNG CODIE® 41413



(Equation 22~1)

(Equation 22~2)
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and into collectors (drag struts) connecting shear wall
segments, shall be calculated in accordance with the fol
lowing:

v
V=--

CaLL;

where:

v = Unit shear force, plf (kN/m).

V = Shear force in Type II shear wall, Ibs (kN).

Co = Shear resistance adjustment factor from Table
2211.3.

LL; = Sum of widths of Type II shear wall segments,
feet (mm/l,OOO).

2211.3.3.2 Uplift anchorage at Type II shear wall
ends. Anchorage for uplift forces due to overturning
shall be provided at each end of the Type II shear wall.
Where seismic loads govern, the uplift anchorage shall
be determined in accordance with the requirements of
Section 2211.4.3.

2211.3.3.3. Uplift anchorage between Type II shear
wall ends. In addition to the requirements of Section
2211.3.3.1, Type II shear wall bottom plates at
full-height sheathing shall be anchored for a uniform up
lift force, t, equal to the unit shear force, v, determined in
Section 2211.3.3.1.

2211.3.3.4. Compression chords. Vertical elements at
each end of each Type II shear wall segment shall be de
signed for a compression force, C, from each story calcu
lated in accordance with the following:

C=~
CaLL;

where:

C = Compression chord uplift force, lbs (kN).

V = Shear force in Type II shear wall, lbs (kN).

h = Shear wall height feet, (mm/l,OOO).

Co = Shear resistance adjustment factor from Table
2211.3.

LL; = Sum of widths of Type II shear wall segments,
feet (mm/l,OOO).

2211.3.3.5. Load path. A load path to the foundation
shall be provided for the uplift shear and compression
forces as determined from Sections 2211.3.3.1 through
2211.3.3.4, inclusive. Elements resisting shear wall
forces contributed by multiple stories shall be designed
for the sum of forces contributed by each story.

2211.4 Seismic Design Categories D, E and F.

2211.4.1 General. In addition to the requirements of Sec
tions 2211.2 and 2211.3, light-framed cold-formed steel
wall systems, that resist seismic loads, in buildings assigned
to Seismic Design Category D, E or F, shall comply with the
requirements of this section.

2211.4.2 Connections. Connections for diagonal bracing
members, top chord splices, boundary members and collec
tors shall be designed to develop the lesser of the nominal
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tensile strength of the member or the design seismic force
multiplied by the seismic overstrength factor, Qo' from Sec
tion 1617.6. The pull-out resistance of screws shall not be
used to resist design seismic forces.

2211.4.3 Anchorage of braced wall segments. Studs or
other vertical boundary members at the ends of wall seg
ments, that resist seismic loads, braced with either sheathing
or diagonal braces, shall be anchored such that the bottom
track is not required to resist uplift by bending of the track
web. Both flanges ofthe studs shall be braced to prevent lat
eral torsional buckling. Studs or other vertical boundary
members and anchorage thereto shall have the nominal
strength to resist design seismic force multiplied by the seis
mic overstrength factor, Q o' from Section 1617.6.

22:U.4.4 Sheet steel sheathing. Where steel sheathing pro
vides lateral resistance, the design and construction of such
walls shall be in accordance with the additional require
ments of this section. Perimeter members at openings shall
be provided and shall be detailed to distribute the shearing
stresses. Wall studs and track shall have a minimum uncoat
ed base metal thickness of 33 mils (0.84 mm) and shall not
have an uncoated base metal thickness greater than 48 mils
(1.10 mm). The nominal shear value for light-framed wall
systems for buildings in Seismic Design Category D, E or F
shall be based upon values from Table 2211.2(3).

22J1.1.4.5 Wood structural panen sheathing. Where wood
structural panels provide lateral resistance, the design and
construction of such walls shall be in accordance with the
additional requirements of this section. Perimeter members
at openings shall be provided and shall be detailed to distrib
ute the shearing stresses. Wood sheathing shall not be used
to splice these members. Wall studs and track shall have a
minimum uncoated base metal thickness of 33 mils
(0.84 mm) and shall not have an uncoated base metal thick
ness greater than 48 mils (1.10 mm). The nominal shear
value for light-framed wall systems for buildings in Seismic
Design Category D, E or F shall be based upon values from
Table 2211.2(3).

22J1.1.4.6 Diagonal bracing. Where diagonal bracing is pro
vided for lateral resistance, provisions shall be made for
pretensioning or other methods of installing tension-only
bracing shall be used to guard against loose diagonal straps.
The Llr of the brace is permitted to exceed 200.

22J1.1.4.7 Gypsum board panel sheathing. Gypsum board
panel sheathing is permitted to resist seismic loads, subject
to the limitations in Table 2211.2(2) and Section 1617.6.

2003 INTERNATIONAL BUILDING CODE®



CCHAPIlER1 23

ODD)

S[ECT~ON 2302
[Q)lEf~N~T~ONS

2302.Jl Delffill1lntnmlls. The following words and terms shall, for
the purposes ofthis chapter, have the meanings shown herein.

ACCRJEID>lITATiON BODY. An approved, third-party organi
zation that is independent of the grading and inspection agen
cies, and the lumber mills, and that initially accredits and
subsequently monitors, on a continuing basis, the competency
and performance of a grading or inspection agency related to
carrying out specific tasks.

~
' ADJUSTED SlHDEAR RESiSTANCE. The unadjusted shear
" resistance mUltiplied by the shear resistance adjustment factors

of Table 2305.3.7.2.
Q

_ BRACEJ[)) WALL LlINlE. A series of braced wall panels in a
• single story that meets the requirements of Section 2308.3 or

2308.12.4.

BRACED WALL PANEL. A section of wall braced in accor
dance with Section 2308.9.3 or 2308.12.4.

CRiPPLE WALIL. A framed stud wall extending from the top
of the foundation to the underside of floor framing for the low
est occupied floor level.

,

SlECT~OI\B23OJ1

GENlEfRlAl
230:1.1 §cojple. The provisions of this chapter shall govern the
materials, design, construction and quality of wood members
and their fasteners.

2301.2 Gell1lell"all desngrrn ll"eGJ.1l.llnrremerrnts. The design of struc
tural elements or systems, constructed partially or wholly of
wood or wood-based products, shall be based on one of the fol
lowing methods.

230J1.2.J1 AnRowalhlle strress ((]lesngrrn. Design using allowable
stress design methods shall resist the applicable load combi
nations of Chapter 16 in accordance with the provisions of
Sections 2304, 2305 and 2306.

230J1.2.2 ILoa«ll arrn((]llfesnstarrnce fadoll" dlesigJIll (ILRJFIl). De
sign using load and resistance factor design (LRFD) meth
ods shall resist the applicable load combinations of Chapter
16 in accordance with the provisions of Sections 2304, 2305
and 2307.

230J1.2.3 CorrnverrntnoJIllall llngllnt~jflfame W([Jl([J)((]l c([J)rrnstlfllndn([J)rrn.
The design and construction of conventional light-frame
wood construction shall be accordance with the provisions
of Sections 2304 and 2308.

E~ceJ[JJtn([J)rrn~ Buildings designed in accordance with the
provisions of the AF&PA Wood Frame Construction
Manual for One- and Two-Family Dwellings shall be
deemed to meet the requirements of the provisions of
Section 2308.

2301.3 N([J)mnrrnall snzes. For the purposes of this chapter, where
dimensions of lumber are specified, they shall be deemed to be
nominal dimensions unless specifically designated as actual di
mensions (see Section 2304.2).

COILLECTOR. A horizontal diaphragm element parallel and
in line with the applied force that collects and transfers dia
phragm shear forces to the vertical elements of the lat
eral-force-resisting system and/or distributes forces within the
diaphragm.

CONVENTIONAIL ILiGIHI'IfglFRAME WOOD CON~

§TRUC1flION. A type of construction whose primary struc
tural elements are formed by a system of repetitive
wood-framing members. See Section 2308 for conventional
light-frame wood construction provisions.

<=:J
ID>iAJPlHJRAGM, UNBLOCJK1ED. A diaphragm that has edge
nailing at supporting members only. Blocking between sup
porting structural members at panel edges is not included. Dia
phragm panels are field nailed to supporting members.

DRAG STRUT. See "Collector."

lFJIBlEUOAlRll)). A fibrous, homogeneous panel made from
lignocellulosic fibers (usually wood or cane) and having a den
sity of less than 31 pounds per cubic foot (pcf) (497 kg/m3) but
more than 10 pef (160 kg/m3).

GILUEIl) BUIIILTgUIP MEMBER. A structural element, the
section of which is composed of built-up lumber, wood struc
tural panels or wood structural panels in combination with lum
ber, all parts bonded together with structural adhesives.

GRADE (ILUMBER). The classification of lumber in regard
to strength and utility in accordance with American Softwood
Lumber Standard DOC PS 20 and the grading rules of an ap
proved lumber rules-writing agency.

lHIARDBOARD. A fibrous-felted, homogeneous panel made
from lignocellulosic fibers consolidated under heat and pres
sure in a hot press to a density not less than 31 pef(497 kg/m3).

NAIULING, JROUNID>AlRY. A special nailing pattern required
by design at the boundaries of diaphragms.

NAlilLiNG, lEDGlE. A special nailing pattern required by de
sign at the edges of each panel within the assembly of a dia
phragm or shear wall.

NAILiNG, FIEILD. Nailing required between the sheathing
panels and framing members at locations other than boundary
nailing and edge nailing.

NATURAILLY DURAJRlLE WOOD. The heartwood of the
following species with the exception that an occasional piece
with comer sapwood is permitted if 90 percent or more of the
width of each side on which it occurs is heartwood.

Decay ll"esistaJIllt. Redwood, cedar, black locust and black
walnut.

Tell"mnte ll"eSllstarrnt. Redwood and Eastern red cedar.
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NOMINAL SIZE (LUMBER). The commercial size desig
nation of width and depth, in standard sawn lumber and
glued-laminated lumber grades; somewhat larger than the stan
dard net size of dressed lumber, in accordance with DOC PS 20
for sawn lumber and with the National Design Specificationfor
Wood Construction (NDS) for glued-laminated lumber.

• PARTICLEBOARD. A generic term for a panel primarily
composed of cellulosic materials (usually wood), generally in
the form of discrete pieces or particles, as distinguished from
fibers. The cellulosic material is combined with synthetic resin
or other suitable bonding system by a process in which the
interparticle bond is created by the bonding system under heat
and pressure. '

PERFORATED SHEAR WALL. A wood structural panel
sheathed wall with openings, that has not been specifically de
signed and detailed for force transfer around openings.

PERFORATED SHEAR WALL SEGMENT. A section of
shear wall with full-height sheathing that meets the aspect ratio
limits of Section 2305.3.3...
PRESERVATIVEaTREATED WOOD. Wood (including
plywood) pressure treated with preservatives in accordance
with Section 2303.1.8.

REFERENCE RESISTANCE (D). The resistance (force or
moment as appropriate) of a member or connection computed
at the reference end use conditions.

SHEAR WALL. A wall designed to resist lateral forces paral
lel to the plane of a wall.

STRUCTURAL GLUED-LAMINATED TIMBER. Any
member comprising an assembly of laminations of lumber in
which the grain of all laminations is approximately parallel
longitudinally, in which the laminations are bonded with adhe
sives.

SUBDIAPHRAGM. A portion of a larger wood diaphragm
designed to anchor and transfer local forces to primary dia
phragm struts and the main diaphragm.

TIE-DOWN (HOLDaDOWN). A device used to resist uplift
of the chords of shear walls.

TREATED WOOD. Wood impregnated under pressure with
compounds that reduce its susceptibility to flame spread or to
deterioration caused by fungi, insects or marine borers.

UNADJUSTED SHEAR RESISTANCE. The allowable
shear set forth in Table 2306.4.1 where the aspect ratio of any
perforated shear wall segment used in calculation of perforated
shear wall resistance does hot exceed 2: 1. Where the aspect ra
tio of any perforated shear wall segment used in calculation of
perforated shear wall resistance is greater than 2: 1, but not ex
ceeding 3.5: 1, the unadjusted shear resistance shall be the al
lowable shear set forth in Table 2306.4.1, multiplied by 2wlh.

WOOD SHEAR PANEL. A wood floor, roof or wall compo
nent sheathed to act as a shear wall or diaphragm.

I
WOOD STRUCTURAL PANEL. A panel manufactured
from veneers, or wood strands or wafers, or a combination of
veneer and wood strands or wafers, bonded together with wa
terproof synthetic resins or other suitable bonding systems. Ex
amples of wood structural panels are:
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Composite panels. A·structural panel that is made of layers
of veneer and wood-based material;

Ornent~d strand board (OSB). A wood structural panel
that is a mat-formed product composed of thin rectangular
wood strands or wafers arranged in oriented layers; or

Plywood. A wood structural panel comprised of plies of
wood veneer arranged in cross-aligned layers.

SECTiON 2303
MINIMUM STANDARDS AND QUALITY

2303.1 General. Structural lumber, end-jointed lumber, pre
fabricated I-joists, structural glued-laminated timber, wood
structural panels, fiberboard sheathing (when used structur
ally), hardboard siding (when used structurally), particleboard,
preservative-treated wood, fire-retardant-treated wood, hard
wood, plywood, trusses and joist hangers shall conform to the
applicable provisions of this section.

2303.1.1 Lumber. Lumber used for load-supporting pur
poses, including end-jointed or edge-glued lumber, ma
chine stress-rated or machine evaluated lumber, shall be
identified by the grade mark of a lumber grading or inspec
tion agency that has been approved by an accreditation body
that complies with DOC PS 20 or equivalent. Grading prac
tices and identification shall comply with rules published by
an agency approved in accordance with the procedures of
DOC PS 20 or equivalent procedures. In lieu of a grade mark _
on the material, a certificate of inspection as to species and _
grade issued by a lumber-grading or inspection agency
meeting the requirements of this section is permitted to be
accepted for precut, remanufactured or rough-sawn lumber,
and for sizes larger than 3 inches (76 mm) nominal thick-
ness.

Approved end-jointed lumber is permitted to be used in
terchangeably with solid-sawn members of the same spe
cies and grade.

2303.1.2 Prefabricated wood I-joists. Structural capaci
ties and design provisions for prefabricated wood I-joists
shall be established and monitored in accordance with
ASTM D 5055.

2303.1.3 Structural glued-laminated timber. Glued-lam
inated timbers shall be manufactured and identified as re
quired in AITC A190.1 and ASTM D 3737.

2303.1.4 Wood structural panels. Wood structural panels,
when used structurally (including those used for siding, roof
and wall sheathing, subflooring, diaphragms and built-up
members), shall conform to the requirements for their type
in DOC PS lor PS 2. Each panel or member shall be identi-
fied for grade and glue type by the trademarks of an ap-
proved testing and grading agency. Wood structural panel
components shall be designed and fabricated in accordance
with the applicable standards listed in Section 2306.1 and
identified by the trademarks of an approved testing and in- _
spection agency indicating conformance with the applicable •
standard. In addition, wood structural panels when perma-
nently exposed in outdoor applications shall be of exterior
type, except that wood structural panel roof sheathing ex-
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posed to the outdoors on the underside is permitted to be in
terior type bonded with exterior glue, Exposure 1.

2303.11.5 JFnbeJrbmllIrd. Fiberboard for its various uses shall
conform to ANSI/AHA A194.1 or ASTM C 208. Fiber
board sheathing, when used structurally, shall be so identi
fied by an approved agency as conforming to ANSI!AHA
A194.1 or ASTM C 208.

2303.:D..5.:D. JonlilltnJlllg. To ensure tight-fitting assemblies,
edges shall be manufactured with square, shiplapped,
beveled, tongue-and-groove or V-shaped joints.

23~3.:D..5.2 RooJf nlillsull31tnolill. Where used as roof insula
tion in all types of construction, fiberboard shall be pro
tected with an approved roof covering.

2303.:D..5.3 Wallll nJlllsullatnmu. Where installed and
frreblocked to comply with Chapter 7, fiberboards are
permitted as wall insulation in all types of construction.
In fire walls and fire barriers, unless treated to comply
with Section 803.1 for Class A materials, the boards shall
be cemented directly to the concrete, masonry or other
noncombustible base and shall be protected with an ap
proved noncombustible veneer anchored to the base
without intervening airspaces.

2303.:D..5.3.:D. IP'Jrotednolill. Fiberboard wall insulation
applied on the exterior of foundation walls shall be
protected below ground level with a bituminous coat
ing.

2303.:D..5A liJnlSllllllatnng JrooJf de<ck. Where used as roof
decking in open beam construction, fiberboard insula
tion roof deck shall have a nominal thickness of not less
than 1 inch (25 mm).

2303.:D..6 HaJrdboaJrd. Hardboard siding used structurally
shall be identified by an approved agency conforming to
AHA A135.6. Hardboard underlayment shall meet the
strength requirements of 7/32-inch (5.6 mm) or 1/4-inch (6.4
mm) service class hardboard planed or sanded on one side to
a uniform thickness of not less than 0.200 inch (5.1 mm).
Prefinished hardboard paneling shall meet the requirements
of AHA A135.5. Other basic hardboard products shall meet
the requirements of AHA A135.4. Hardboard products shall
be installed in accordance with manufacturer's recommen
dations.

2303.1.7 IP'aJrtklle!bloaJrd. Particleboard shall conform to
ANSI A208.1. Particleboard shall be identified by the grade
mark or certificate of inspection issued by an approved
agency. Particleboard shall not be utilized for applications
other than indicated in this section unless the particleboard
complies with the provisions of Section 2306.4.3.

2303.:D..7.1 JFllooJr llllIllldleJrllaymerrnt Particleboard floor
underlayment shall conform to Type PBU of ANSI
A208.1. Type PBU underlayment shall not be less than
1/4-inch (6.4 mm) thick and shall be installed in accor
dance with the instructions of the Composite Panel Asso
ciation.

2303.:D..8 IP'JreseJrvatnveQtJreatedl wood. Lumber, timber, ply
wood, piles and poles supporting permanent structures re
quired by Section 2304.11 to be preservative treated shall
conform to the requirements of the applicable AWPA Stan-
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tive and end use. Preservatives shall conform to AWPA •
PIIP13, P2, P5, P8 and P9. Lumber and plywood used in r,
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wood foundation systems shall conform to Chapter 18.

2303.1.8.1 idell1ltifi<CatnoIDl. Wood required by Section
2304.11 to be preservative treated shall bear the quality
mark of an inspection agency that maintains continuing
supervision, testing and inspection over the quality of the
reservative-treated wood. Inspection agencies for preser
vative-treated wood shall be listed by an accreditation
body that complies with the requirements of the Ameri
can Lumber Standards Treated Wood Program, or equiv
alent. The quality mark shall be on a stamp or label
affixed to the preservative-treated wood, and shall in
clude the following information:

1. Identification of treating manufacturer.

2. Type of preservative used.

3. Minimum preservative retention (pcf).

4. End use for which the product is treated.

5. AWPA standard to which the product was treated.

6. Identity of the accredited inspection agency.

2303.1.8.2 Mons1!LllJre <C(()lI1lh~lIllt. Where preserva
tive-treated wood is used in enclosed locations where
drying in service cannot readily occur, such wood shall
be at a moisture content of 19 percent or less before being
covered with insulation, interior wall finish, floor cover
ing or other materials.

2303.:D..9 StJr1UldlUlJrall <composite llllllmber. Structural capaci
ties for structural composite lumber shall be established and
monitored in accordance with ASTM D 5456.

2303.2 JFnJreQll"etanllalIJltQtlI'eaterli woorll. Fire-retardant-treated
wood is any wood product which, when impregnated with
chemicals by a pressure process or other means during manu
facture, shall have, when tested in accordance with ASTM E
84, a listed flame spread index of 25 or less and show no evi
dence of significant progressive combustion when the test is
continued for an additional 20-minute period. In addition, the
flame front shall not progress more than 10.5 feet (3200 mm)
beyond the centerline ofthe burners at any time during the test.

2303.2.:D. JL31lbellnll1lg. Fire-retardant-treated lumber and wood
structural panels shall be labeled. The label shall contain the
following items:

1. The identification mark of an approved agency in ac-
cordance with Section 1703.5.

2. Identification of the treating manufacturer.

3. The name of the fire-retardant treatment.

4. The species of wood treated.

5. Flame spread and smoke-developed index.

6. Method of drying after treatment.

7. Conformance with appropriate standards in accor
dance with Sections 2303.2.2 through 2303.2.5.

8. For fire-retardant-treated wood exposed to weather,
damp or wet locations, include the words "No in-
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crease in the listed classification when subjected to
the Standard Rain Test" (ASTM D 2898).

2303.2.2 Strength adjustments. Design values for un
treated lumber and wood structural panels, as specified in
Section 2303.1, shall be adjusted for fire-retardant-treated
wood. Adjustments to design values shall be based on an
approved method of investigation that takes into consider
ation the effects of the anticipated temperature and humid
ity to which the fire-retardant-treated wood will be
subjected, the type of treatment and redrying procedures.

2303.2.2.1 Wood saructural panells. The effect of
treatment and the method of redrying after treatment,
and exposure to high temperatures and high humidities
on the flexure properties of fire-retardant-treated soft
wood plywood shall be determined in accordance with
ASTM D 5516. The test data developed by ASTM D
5516 shall be used to develop adjustment factors, maxi
mum loads and spans, or both, for untreated plywood
design values in accordance with ASTM D 6305. Each
manufacturer shall publish the allowable maximum
loads and spans for service as floor and roof sheathing
for its treatment.

2303.2.2.2 Lumber. For each species of wood treated,
the effect of the treatment and the method of redrying
after treatment and exposure to high temperatures and
high humidities on the allowable design properties of
fire-retardant-treated lumber shall be determined in ac
cordance with ASTM D 5664. The test data developed
by ASTM D 5664 shall be used to develop modification
factors for use at or near room temperature and at ele
vated temperatures and humidity in accordance with an
approved method of investigation. Each manufacturer
shall publish the modification factors for service at tem
peratures of not less than 80°F (26.7°C) and for roof
framing. The roof framing modification factors shall
take into consideration the climatologicallocation.

2303.2.3 Exposure to weather, damp or wet Hocatioll1.s.
Where fire-retardant-treated wood is exposed to weather,
or damp or wet locations, it shall be identified as "Exte
rior" to indicate there is no increase in the listed flame
spread index as defined in Section 2303.2 when subjected
to ASTM D 2898.

2303.2.4 Interior applications. Interior fire-retar
dant-treated wood shall have moisture content of not over
28 percent when tested in accordance with ASTM D 3201
procedures at 92-percent relative humidity. Interior fire-re
tardant-treated wood shall be tested in accordance with
Section 2303.2.2.1 or 2303.2.2.2. Interior fire-retar
dant-treated wood designated as Type A shall be tested in
accordance with the provisions of this section.

2303.2.5 Moisture content. Fire-retardant-treated wood
shall be dried to a moisture content of 19 percent or less for
lumber and 15 percent or less for wood structural panels
before use. For wood kiln dried after treatment (KDAT),
the kiln temperatures shall not exceed those used in kiln
drying the lumber and plywood submitted for the tests de
scribed in Section 2303.2.2.1 for plywood and 2303.2.2.2
for lumber.
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2303.2.6 1rype I and II construction applications. See _
Section 603.1 for limitations on the use of fire-retar- •
dant-treated wood in buildings ofType I or II construction.

2303.3 Hardwood plywood. Hardwood and decorative ply
wood shall be manufactured and identified as required in
HPVA HP-l.

2303.4 Trusses. Metal-plate-connected wood trusses shall be
manufactured as required by TPI 1. Each manufacturer of
trusses using metal plate connectors shall retain an approved
agency to make unscheduled inspections of truss manufactur
ing and delivery operations. The inspection shall cover all
phases of truss operations, including lumber storage, han
dling, cutting fixtures, presses or rollers, manufacturing, bun
dling and banding.

2303.4.1 Truss design drawings. Truss construction doc
uments shall be prepared by a registered design profes
sional and shall be provided to the building official and
approved prior to installation. These construction docu
ments shall include, at a minimum, the information speci
fied below. Truss shop drawings shall be provided with the
shipment of trusses delivered to the job site.

1. Slope or depth, span and spacing;

2. Location of joints;

3. Required bearing widths;

4. Design loads as applicable;

5. Top chord live load (including snow loads);

6. Top chord dead load;

7. Bottom chord live load;

8. Bottom chord dead load;

9. Concentrated loads and their points of application;

10. Controlling wind and earthquake loads;

11. Adjustments to lumber and metal connector plate
design value for conditions of use;

12. Each reaction force and direction;

13. Metal connector plate type, size, thickness or gage,
and the dimensioned location of each metal con
nector plate except where symmetrically located
relative to the joint interface;

14. Lumber size, species and grade for each member;

15. Connection requirements for:

15.1. Truss to truss girder;

15.2. Truss ply to ply; and

15 .3. Field splices.

16. Calculated deflection ratio or maximum deflection
for live and total load;

17. Maximum axial compression forces in the truss
members to design the size, connections and an
chorage of the permanent continuous lateral brac
ing. Forces shall be shown on the truss construction
documents or on supplemental documents; and

18. Required permanent truss member bracing location.
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_ 2303.5 Test standaurd m[}]r jonst Ilnang~rs 3lnd tCorrnrrn~dors. For
• the required test standards for joist hangers and connectors, see

Section 1715.1.

2303.6 NaiRs 3lll1ld st21jp)ll~s. Nails and staples shall conform to
requirements of ASTM F 1667. Nails used for framing and
sheathing connections shall have minimum average bending
yield strengths as follows: 80 kips per square inch (ksi) (551
MPa) for shank diameters larger than 0.177 inch (4.50 mm)
but not larger than 0.254 inch (6.45 mm), 90 ksi (620 MPa) for
shank diameters larger than 0.142 inch (3.61 mm) but not
larger than 0.177 inch (4.50 mm) and 100 ksi (689 MPa) for
shank diameters of 0.142 inch (3.61 mm) or less.

~
." 2303.7 Shrnll1lkag~. Consideration shall be given in design to
{ the possible effect of cross-grain dimensional changes consid

".; ered vertically which may occur in lumber fabricated in a green
condition.

§!EClriON 2304
GENERAL CO~§lr1RlUClr~ON REaU~REMENJr§

2304.]. Gell1l~nllll. The provisions of this section apply to design
methods specified in Section 2301.2.

2304.2 Size ofF stJr'Ulldllllrall m~mlb~rs. Computations to deter
mine the required sizes ofmembers shall be based on the net di
mensions (actual sizes) and not nominal sizes.

2304.3 Wallll [ramnng. The framing of exterior and interior
_ walls shall be in accordance with the provisions specified in
• Section 2308 unless a specific design is furnished.

2304.3.n :Bottom jp)ll21t~s. Studs shall have full bearing on a
2-inch-thick (actuall l/ 2-inch, 38 mm) or larger plate or sill
having a width at least equal to the width of the studs.

2304.3.2 IFramllrrng over operrnllll1lgs. Headers, double joists,
trusses or other approved assemblies that are of adequate
size to transfer loads to the vertical members shall be pro
vided over window and door openings in load-bearing walls
and partitions.

~
..•,.. 2304.3.3. S!hlrfiJrJlIk3lg~. Wood walls and bearing partitions
• shall not support more than two floors and a roof unless an

analysis satisfactory to the building official shows that
shrinkage of the wood framing will not have adverse effects

WOOIDJ

on the structure or any plumbing, electrical or mechanical
systems, or other equipment installed therein due to exces
sive shrinkage or differential movements caused by shrink
age. The analysis shall also show that the roof drainage
system and the foregoing systems or equipment will not be
adversely affected or, as an alternate, such systems shall be
designed to accommodate the differential shrinkage or
movements.

2304.4lFllo([)r and roof framing. The framing of wood-joisted
floors and wood framed roofs shall be in accordance with the
provisions specified in Section 2308 unless a specific design is
furnished.

2304.5 lFraming arollJlllul! flues and chiml!lleys. Combustible
framing shall be a minimum of 2 inches (51 mm), but shall not
be less than the distance specified in Sections 2111 and 2113
and the International Mechanical Code, from flues, chimneys
and fireplaces, and 6 inches (152 mm) away from flue open
ings.

2304.6 wan sheathing. Except as provided for in Section 1405
for weatherboarding or where stucco construction that com
plies with Section 2510 is installed, enclosed buildings shall be
sheathed with one of the materials of the nominal thickness
specified in Table 2304.6 or any other approved material of
equivalent strength or durability.

2304.6.n Wood strlllldlllrall paneR sheatlhlfil!Jlg. Where wood
structural panel sheathing is used as the exposed finish on
the exterior of outside walls, it shall have an exterior expo
sure durability classification. Where wood structural panel
sheathing is used on the exterior of outside walls but not as
the exposed finish, it shall be of a type manufactured with
exterior glue (Exposure 1 or Exterior). Where wood struc
tural panel sheathing is used elsewhere, it shall be of a type
manufactured with intermediate or exterior glue.

2304.6.2 Interior paneling. Softwood wood structural
panels used for interior paneling shall conform with the
provisions of Chapter 8 and shall be installed in accor
dance with Table 2304.9.1. Panels shall comply with DOC
PS lor PS 2. Prefinished hardboard paneling shall meet the
requirements of AHA AI35.5, Prefinished Hardboard
Paneling. Hardwood plywood shall conform to HPVA

irAlBl~ 2304.6
M~N~MlLDM lh'WCG<NfESS Of WAll SHIEATH~NG

SIHlIEATIH~NGlYPIE M~N~MIUIM TIHl~CIKNIESS MAXiMUM WAll STIUID SPACING

Wood boards 5/8 inch 24 inches on center

Fiberboard 1/2 inch 16 inches on center

Wood structural panel In accordance with Tables 2308.9.3(2) and 2308.9.3(3) -

M-S "Exterior Glue" and M-2
In accordance with Tables 2306.4.3 and 2308.9.3(5)

"Exterior Glue" Particleboard
-

Gypsum sheathing 1/2 inch 16 inches on center

Gypsum wallboard 1/2 inch 24 inches on center

Reinforced cement mortar 1 inch 24 inches on center

For SI: 1 inch =25.4 mm.
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HP-l, The American National Standardfor Hardwood and
Decorative flywood.

2304.7 Floor and roof sheathing.

2304.7.1 Structural floor sheathing. Structural floor
.sheathing shall be designed in accordance with the general
provisions of this code and the special provisions in this sec
tion.

Floor sheathing conforming to the provisions of Table
2304.7(1), 2304.7(2), 2304.7(3) or 2304.7(4) shall be
deemed to meet the requirements of this section.

2304.7.2 Structural roof sheathing. Structural roof sheath
ing shall be designed in accordance with the general provi
sions of this code and the special provisions in this section.

Roof sheathing conforming to the provisions of Table
2304.7(1), 2304.7(2), 2304.7(3) or 2304.7(5) shall be
deemed to meet the requirements· of this section. Wood
structural panel roof sheathing shall be bonded by exterior
glue. .

2304.8 Mechanically laminated floors and decks.

2304.8.1 General. A laminated lumber floor or deck built
up of wood members set on edge, when meeting the follow
ing requirements, is permitted to be designed as a solid floor
or roof deck of the same thickness, and continuous spans are
permitted to be designed on the basis of the full cross section
using the simple span moment coefficient.

Nail lengths shall not be less than two and one-halftimes the
net thickness of each lamination. Where deck supports are 4
feet (1219 mm) on center (o.c.) or less, side nails shall be
spaced not more than 30 inches (762 mm) o.c. alternately

near top and bottom edges, and staggered one-third of the _
spacing in adjacent laminations. Where supports are spaced •
more than 4 feet (1219 mm) o.c., side nails shall be spaced
not more than 18 inches (457 mm) o.c. alternately near top
and bottom edges, and staggered one-third of the spacing in
adjacent laminations. Two side nails shall be used at each
end of butt-jointed pieces.

Laminations shall be toenailed to supports with 20d or
larger common nails. Where the supports are 4 feet (1219
mm) o.c. or less, alternate laminations shall be toenailed to
alternate supports; where supports are spaced more than 4
feet (1219 mm) o.c., alternate laminations shall be toenailed
to every support. A single-span deck shall have all lamina
tions full length. A continuous deck of two spans shall not
have more than every fourth lamination spliced within quar
ter points adjoining supports. Joints shall be closely butted
over supports or staggered across the deck but within the ad
joining quarter spans. No lamination shall be spliced more
than twice in any span.

2304.9 Conn~ctions and fasteners.

2304.9.1 Fastener requirements. Connections for wood
members shall be designed in accordance with the appropri
ate methodology in Section 2301.2. The number and size of
nails connecting wood members shall not be less than that
set forth in Table 2304.9.1.

2304.9.2 Sheathing fasteners. Sheathing nails or other ap
proved sheathing connectors shall be driven so that their _
head or crown is flush with the surface of the sheathing. •

2304.9.3 Joist hangers and framing anchors. Connec-
tions depending on joist hangers or framing anchors, ties

TABLE 2304.7{1}
ALLOWABLE SPANS FOR LUMBER FLOOR AND ROOF SHEATHINGa,b

MINIMUM NET THICKNESS (inches) OF LUMBER PLACED

Perpendicular to supports Diagonally to supports

SPAN (inches) Surfaced dryC Surfaced unseasoned Surfaced dryc Surfaced unseasoned

Floors

24 3/
4

25/ 32 31
4

25/ 32

16 51
8

11/
16 51

8
11/

16

Roofs

24 5/
8

11/
16

3/
4

25/ 32

For SI: 1 inch =25.4 mm.
a. Installation details shall conform to Sections 2304.6.1 and 2304.6.2 for floor and roof sheathing, respectively.
b. Floor or roof sheathing conforming with this table shall be deemed to meet the design criteria of Section 2304.6.
c. Maximum 19-percent moisture content.

TABLE 2304.7(2)
SHEATHING LUMBER, MINIMUM GRADE REQUIREMENTS: BOARD GRADE

SOLID FLOOR OR ROOF SHEATHING SPACED ROOF SHEATHING GRADING RULES

Utility Standard NLGA, WCLIB, WWPA

4 common or utility 3 common or standard NLGA, WCLIB, WWPA, NSLB or NELMA

No.3 No.2 SPIB

Merchantable Construction common RIS
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lABlE 2304.7{3)
AllOWABLE S~ANS ANlO lOADS fOR WOOD SlRUCllJJRAl PANEL SHEATHiNG AND

S~NGILIE-fILOOIRlGRADES CONTDNUOlUJS OVER TWO OR MOR~ SPANS wrr~

STRIENGTIKI AX~S I?ERPENIO~CUILAR TO SUPPORTSa,b

SHlEA1HiNG GRADIES ROOlFc ROORd

!Panel span rating !Panel thickness
Ma}(imum span (inches) loade(psf)

Maxomum span
roomloor span (inches) With edge support' Without edge support 10talload lOve load (inches)

12/0 5/16 12 12 40 30 0

16/0 5/16, 3/8 16 16 40 30 0

20/0 5/16, 3/8 20 20 40 30 0

24/0 3fs, 7/16, 1/2 24 20g 40 30 0

24/16 7/16,1/2 24 24 50 40 16

32/16 15/32, 1/2,5/8 32 28 40 30 16h

40/20 19/32, %, 3/4, 7/8 40 32 40 30 20h,i

48/24 23/32> 3/4, 7/8 48 36 45 35 24

54/32 7/8, 1 54 40 45 35 32

60/32 7/8, 1 1/8 60 48 45 35 32

S~NGllE ROOR GRADIES ROOIFC ROORd

!Pane! thickU1less
MaJ){omum span (inches) loade(psf)

Maximum span
lPanel span rating (inches) With edge support' Without edge support 10talload live load (inches)

16o.c. 1/2, 19/32,5/8 24 24 50 40 16h

20o.c. 19/32> 5/8, 3/4 32 32 40 30 20h,i

240.c. 23/32, 3/4 48 36 35 25 24

320.c. 7/8, 1 48 40 50 40 32

48o.c. 13/32,11/8 60 48 50 40 48

For SI: 1 inch =25.4 mm, 1 pound per square foot =0.0479 kN/m2.

a. Applies to panels 24 inches or wider.
b. Floor and roof sheathing conforming with this table shall be deemed to meet the design criteria of Section 2304.7.
c. Uniform load deflection limitations 1/180 of span under live load plus dead load, 1/240 under live load only.
d. Panel edges shan have approved tongue-and-groove joints or shall be supported with blocking unless 1/4-inch minimum thickness underlayment or 1 112 inches of

approved cellular or lightweight concrete is placed over the subfloor, or finish floor is 3/4-inch wood strip. Allowable uniform load based on deflection of 1/360 of
span is 100 pounds per square foot except the span rating of 48 inches on center is based on a total load of 65 pounds per square foot. .

e. Allowable load at maximum span.
f. Tongue-and-groove edges, panel edge clips (one midway between each support, except two equally spaced between supports 48 inches on center), lumber block-

ing or other. Only lumber blocking shall satisfy blocked diaphragm requirements.
g. For 1/2-inch panel, maximum span shall be 24 inches.
h. Span is permitted to be 24 inches on center where 3/4-inch wood strip flooring is installed at right angles to joist.
i. Span is permitted to be 24 inches on center for floors where 11

/ 2 inches of cellular or lightweight concrete is applied over the panels.



WOOD

TABLE 2304.7(4)
ALLOWABLE SPAN FOR WOOD STRUCTURAL PANEL COMBINATION SUBFLOOR-UNDERLAYMENT (SINGLE FLOOR)a,b

(Panels Continuous Over Two or More Spans and Strength Axis Perpendicular to Supports)

MAXIMUM SPACING OF JOISTS (inches)

IDENTIFICATION 16 20 24 32 48

Species groupe Thickness (illlches)

1 1/
2

5/
8

3/
4 - -

2,3 5/
8

3/
4

7/
8 - -

4 3/
4

7/
8 1 - -

Single floor span ratingd 16 O.c. 20 O.c. 24 O.c. 32 O.c. 48 O.c.

For SI: 1 inch =25.4 mm, 1 pound per square foot =0.0479 kN/m2.

I
a. Spans limited to value shown because of possible effects of concentrated loads. Allowable uniform loads based on deflection of 1/360 of span is 100 pounds per

square foot except allowable total uniform load for 1'18-inch wood structural panels over joists spaced 48 inches on center is 65 pounds per square foot. Panel edges
shall have approved tongue-and-groove joints or shall be supported with blocking, unless '/4-inch minimum thickness underlayment or 1 '/2 inches of approved
cellular or lightweight concrete is placed over the subfloor, or finish floor is 3/4-inch wood strip.

b. Floor panels conforming with this table shall be deemed to meet the design criteria of Section 2304.7.
c. Applicable to all grades of sanded exterior-type plywood. See DOC PS 1 for plywood species groups.
d. Applicable to Underlayment grade, C-C (Plugged) plywood, and Single Floor grade wood structural panels.

TABLE 2304.7(5)
ALLOWABLE LOAD (PSF) FOR WOOD STRUCTURAL PANEL ROOF SHEATHING CONTINUOUS OVER

TWO OR MORE SPANS AND STRENGTH AXIS PARAllEL TO SUPPORTS
(Plywood Structural Panels Are Five-Ply, Five-layer Unless Otherwise Noted)a,b

LOAD AT MAXIMUM SPAN (psf)

PANEL GRADE THICKNESS (inch) MAXIMUM SPAN (inches) live Total

7/
16 24 20 30

15/
32 24 35c 45c

Structural I sheathing 1/
2 24 40c 50C

19/
32

,5/
8 24 70 80

23/32, 3/4 24 90 100

7/
16 16 40 50

15/
32 24 20 25

Sheathing, other grades 1/
2 24 25 30

covered in DOC PS 1 or
DOC PS 2 19/

32 24 40c 50c

5/
8 24 4SC 55c

23/
32

, 3/
4 24 60c 65c

For SI: 1 inch =25.4 mm, 1 pound per square foot =0.0479 kN/m2
.

a. Roof sheathing conforming with this table shall be deemed to meet the design criteria of Section 2304.7.
b. Uniform load deflection limitations 1/180 of span under live load plus dead load, 1/240 under live load only. Edges shall be blocked with lumber or other approved

type of edge supports.
c. For composite and four-ply plywood structural panel, load shall be reduced by 15 pounds per square foot.
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lrABllE 2304.9.1
fASTENiNG SCHEDULE

CONNECTiON IFASTIEN~NGa.m lOCATiON

I. Joist to sill or girder 3 - 8d common
3 - 3" x 0.131" nails toenail
3 - 3" 14 gage staples

2. Bridging to joist 2 - 8d common
2 - 3" x 0.131" nails toenail each end
2 - 3"14 gage staples

3. 1" x 6" subfloor or less to each joist 2 - 8d common face nail

4. Wider than 1" x 6" subfloor to each joist 3 - 8d common face nail

5. 2" subfloor to joist or girder 2 - 16d common blind and face nail

6. Sole plate to joist or blocking 16d at 16" O.c.
3" x 0.131" nails at 8" o.c. typical face nail
3" 14 gage staples at 12" o.c.

Sole plate to joist or blocking at braced 3 - 16d at 16"
wall panel 4 - 3" x 0.131" nails at 16" braced wall panels

4 - 3" 14 gage staples per 16"

7. Top plate to stud 2 - 16d common
3 - 3" x 0.131" nails end nail
3 - 3" 14 gage staples

8. Stud to sole plate 4 - 8d common toenail
4 - 3" x 0.131" nails
3 - 3" 14 gage staples

2 - 16d common
3 - 3" x 0.131" nails end nail
3 - 3" 14 gage staples

9. Double studs 16d at 24" O.c.
3" x 0.131" nail at 8" o.c. face nail
3" 14 gage staple at 8" O.c.

10. Double top plates 16d at 16" O.c.
3" x 0.131" nail at 12" o.c. typical face nail
3" 14 gage staple at 12" o.c.

Double top plates 8-16d common
12 - 3" x 0.131" nails lap splice
12 - 3" 14 gage staples

II. Blocking between joists or rafters to top plate 3 - 8d common
3 - 3" x 0.131" nails toenail
3 - 3" 14 gage staples

12. Rim joist to top plate 8d at 6" O.c.
3" x 0.131" nail at 6" o.c. toenail
3" 14 gage staple at 6" O.c.

13. Top plates, laps and intersections 2 - 16d common
3 - 3" x 0.131" nails face nail
3 - 3" 14 gage staples

14. Continuous header, two pieces 16d common 16" o.c. along edge

15. Ceiling joists to plate 3 - 8d common
5 - 3" x 0.131" nails toenail
5 - 3" 14 gage staples

16. Continuous header to stud 4 - 8d common toenail

(continued)
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TABLE 23041.9.1-contnnued
FASTENING SCHEDULE

CONNECTION fASIENINGa,m lOCATION

17. Ceiling joists, laps over partitions 3 - 16d common minimum, Table 2308.10.4.1
(see Section 2308.10.4.1, Table 2308.10.4.1) 4 - 3" X 0.131" nails face nail

4 - 3" 14 gage staples

18. Ceiling joists to parallel rafters 3 - 16d cornman minimum, Table 2308.10.4.1
(see Section 2308.10.4.1, Table 2308.10.4.1) 4 - 3" X 0.131" nails face nail

4 - 3" 14 gage staples

19. Rafter to plate 3 - 8d cornman
(see Section 2308.10.1, Table 2308.10.1) 3 - 3" X 0.131" nails toenail

3 - 3" 14 gage staples

20. I" diagonal brace to each stud and plate 2 - 8d common
2 - 3" X 0.131" nails face nail
2 - 3" 14 gage staples

21. I" x 8" sheathing to each bearing wall 2 - 8d cornman
face nail

22. Wider than l"x 8" sheathing to each bearing 3 - 8d cornman
face nail

23. Built-up corner studs 16d common 24" O.c.
3" x 0.131" nails 16" O.c.
3" 14 gage staples 16" O.c.

24. Built-up girder and beams 20d common 32" o.c.
face nail at top and bottom staggered3" x 0.131" nail at 24" O.c.

3" 14 gage staple at 24" o.c.
on opposite sides

2 - 20d cornman
3 - 3" X 0.131" nails face nail at ends and at each splice
3 - 3" 14 gage staples

25. 2" planks 16d cornman at each bearing

26. Collar tie to rafter 3 - 10d common
4 - 3" X 0.131" nails face nail
4 - 3" 14 gage staples

27. Jack rafter to hip 3 - 10d cornman
4 - 3" x 0.131"nails toenail
4 - 3" 14 gage staples

2 - 16d common
3 - 3" X 0.131" nails face nail
3 - 3" 14 gage staples

28. Roof rafter to 2-by ridge beam 2 - 16d common
3 - 3" X 0.131" nails toenail
3 - 3" 14 gage staples

2 - 16d common
3 - 3" x 0.131" nails face nail
3 - 3" 14 gage staples

29. Joist to band joist 3 - 16d common
5 - 3" x 0.131" nails face nail
5 - 3" 14 gage staples

(continued)

454 20031N1TERNATIONAl BUILDING CODE®



•

•

WOOIDl

'fAl8lllE 2304.9. ~ -iColl1toU1lnJIedi
fAS'fIEN~NG SCHlElDUllE

CONNECT~ON FASTENING8 ,m lOCAT~ON

30. Ledger strip 3 - 16d common
4 - 3" x 0.131" nails face nail
4 - 3" 14 gage staples

31. Wood structural panels and particleboard: b liz" and less 6dc,I

Subfloor, roof and wall sheathing (to framing): 2 %" x 0.113" nailn

1 3// 16 gageO
19/ 32" to 31/ 8dd or 6de

2 3/g" X 0.113" nailP

2" 16 gageP
7/g" to 1" 8dc

Single Floor (combination subfloor-underlayment 1 1/8" to 1 1// 10dd or 8de

to framing): 3// and less 6de

7/g" to 1" 8de

1 I/fj" to 1 1/4" 10dd or 8de

32. Panel siding (to framing) liz" or less 6df

5/'/' 8df

33. Fiberboard sheathing: g No. 11 gage roofing
liz" nailh

6d common nail
No. 16 gage staplei

25/3z" No. 11 gage roofing
nailh

8d common nail
No. 16 gage staplei

34. Interior paneling 1// 4dj

3/g" 6dk

For SI: 1 inch =25.4 mm.
a. Common or box nails are permitted to be used except where otherwise stated.
b. Nails spaced at 6 inches on center at edges, 12 inches at intermediate supports except 6 inches at supports where spans are 48 inches or more. For nailing of wood

structural panel and particleboard diaphragms and shear walls, refer to Section 2305. Nails for wall sheathing are permitted to be common, box or casing.
c. Common or deformed shank.
d. Common.
e. Deformed shank.
f. Corrosion-resistant siding or casing nail.
g. Fasteners spaced 3 inches on center at exterior edges and 6 inches on center at intermediate supports.
h. Corrosion-resistant roofing nails with 7/16-inch-diameter head and 1liz-inch length for liz-inch sheathing and 1 3/4-inch length for z5/3z-inch sheathing.
i. Corrosion-resistant staples with nominal 7

/ 16-inch crown and I l
/ g-inch length for liz-inch sheathing and 1 liz-inch length for z5/3z-inch sheathing. Panel supports at

16 inches (20 inches if strength axis in the long direction of the panel, unless otherWise marked).
j. Casing or finish nails spaced 6 inches on panel edges, 12 inches at intermediate supports.
k. Panel supports at 24 inches. Casing or finish nails spaced 6 inches on panel edges, 12 inches at intermediate supports.
1. For roof sheathing applications, 8d nails are the minimum required for wood structural panels.
m. Staples shall have a minimum crown width of 7/ 16 inch.
n. For roof sheathing applications, fasteners spaced 4 inches on center at edges, 8 inches at intermediate supports.
o. Fasteners spaced 4 inches on center at edges, 8 inches at intermediate supports for subfloor and wall sheathing and 3 inches on center at edges, 6 inches at interme

diate supports for roof sheathing.
p. Fasteners spaced 4 inches on center at edges, 8 inches at intermediate supports.
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and other mechanical fastenings not otherwise covered are
permitted where approved. The vertical load-bearing capac
ity, torsional moment capacity and deflection characteris
tics of joist hangers shall be determined in accordance with
Section 1715.1.

2304.9.4 Other fasteners. Clips, staples, glues and other
approved methods of fastening are permitted where ap
proved.

2304.9.5 Fasteners in preservative-treated and fire-re
tardant-treated wood. Fasteners for preservative-treated
and fire-retardant-treated wood shall be of hot-dipped
zinc-coated galvanized steel, stainless steel, silicon bronze
or copper. Fastenings for wood foundations shall be as re
quired in AF&PA Technical Report No.7.

2304.9.6 Load path. Where wall framing members are not
continuous from foundation sill to roof, the members shall
be secured to ensure a continuous load path. Where re
quired, sheet metal clamps, ties or clips shall be formed of
galvanized steel or other approved corrosion-resistant mate
rial not less than 0.040 inch (1.01 mm) nominal thickness.

2304.9.7 Framing requirements. Wood columns and posts
shall be framed to provide full end bearing. Alternatively,
column-and-post end connections shall be designed to resist
the full compressive loads, neglecting end-bearing capacity.
Column-and-post end connections shall be fastened to resist
lateral and net induced uplift forces.

2304.10 Heavy timber construction.

2304.10.1 Columns. Columns shall be continuous or super
imposed throughout all stories by means of reinforced con
crete or metal caps with brackets, or shall be connected by
properly designed steel or iron caps, with pintles and base
plates, or by timber splice plates affixed to the columns by
metal connectors housed within the contact faces, or by
other approved methods.

2304.10.1.1 Column connections. Girders and beams
shall be closely fitted around columns and adjoining ends
shall be cross tied to each other, or intertied by caps or
ties, to transfer horizontal loads across joints. Wood bol
sters shall not be placed on tops of columns unless the
columns support roof loads only.

2304.10.2 Floor framing. Approved wall plate boxes or
hangers shall be provided where wood beams, girders or
trusses rest on masonry or concrete walls. Where intermedi
ate beams are used to support a floor, they shall rest on top of
girders, or shall be supported by ledgers or blocks securely
fastened to the sides of the girders, or they shall be supported
by an approved metal hanger into which the ends of the
beams shall be closely fitted.

2304.10.3 Roof framing. Every roof girder and at least ev
ery alternate roof beam shall be anchored to its supporting
member; and every monitor and every sawtooth construc
tion shall be anchored to the main roof construction. Such
'anchors shall consist of steel or iron bolts of sufficient
strength to resist vertical uplift of the roof.
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2304.10.4 Floor deck.s. Floor decks and covering shall not _
extend closer than 1/2 inch (12.7 mm) to walls. Such 1/2-inch •
(12.7 mm) spaces shall be covered by a molding fastened to
the wall either above or below the floor and arranged such
that the molding will not obstruct the expansion or contrac-
tion movements ofthe floor. Corbeling ofmasonry walls un-
der floors is permitted in place of such molding.

2304.10.5 Roof decks. Where supported by a wall, roofI
decks shall be anchored to walls to resist uplift forces deter
mined in accordance with Chapter 16. Such anchors shall
consist of steel or iron bolts of sufficient strength to resist
vertical uplift of the roof.

2304.11 Protection against decay and termites.

2304.11.1 General. Where required by this section, protec
tion from decay and termites shall be provided by the use of
naturally durable or preservative-treated wood.

2304.11.2 Wood used above ground. Wood installed
above ground in the locations specified in Sections
2304.11.2.1 through 2304.11.2.6 shall be naturally durable
wood or preservative-treated wood that uses water-borne
preservatives, and shall be treated in accordance with
AWPA C2 or C9 or applicable AWPA standards for
above-ground use.

2304.11.2.1 Joists, girders and sUJbfloor. Where wood
joists or the bottom of a wood structural floor without
joists are closer than 18 inches (457 mm), or wood gird- .
ers are closer than 12 inches (305 mm) to the exposed
ground in crawl spaces or unexcavated areas located
within the perimeter of the building foundation, the floor
assembly (including posts, girders, joists and subfloor)
shall be of naturally durable or preservative-treated
wood.

2304.11.2.2 Framing. Wood framing members, includ
ing wood sheathing, which rest on exterior foundation
walls and are less than 8 inches (203 mm) from exposed
earth shall be of naturally durable or preservative-treated
wood. Wood framing members and furring strips at
tached directly to the interior of exterior masonry or con
crete walls below grade shall be of approved naturally
durable or preservative-treated wood.

2304.11.2.3 Sleepers and sills. Sleepers and sills on a
concrete or masonry slab that is in direct contact with
earth shall be of naturally durable or preservative-treated
wood.

2304.11.2.4 Girder ends. The ends of wood girders en
tering exterior masonry or concrete walls shall be pro
vided with a 1/2-inch (12.7 mm) air space on top, sides
and end, unless naturally durable or preservative-treated
wood is used.

2304.11.2.5 Wood siding. Clearance between wood sid
ing and earth on the exterior of a building shall not be less
than 6 inches (152 mm) except where siding, sheathing
and wall framing are of naturally durable or preserva- _
tive-treated wood. •

2003 INTERNATIONAL BUILDING CODE®



•

•

•

2304.11020t1D Posts OJr \CoHunmJ!llso Posts or columns sup
porting permanent structures and supported by a con
crete or masonry slab or footing that is in direct contact
with the earth shall be of naturally durable or preserva
tive-treated wood.

IE~\CeptllilDllns ~

1. Posts or columns that are either exposed to the
weather or located in basements or cellars, sup
ported by concrete piers or metal pedestals pro
jected at least 1 inch (25 mm) above the slab or
deck and 6 inches (152 mm) above exposed
earth, and are separated therefrom by an imper
vious moisture barrier.

2. Posts or columns in enclosed crawl spaces or
unexcavated areas located within the periphery of
the building, supported by a concrete pier or metal
pedestal at a height greater than 8 inches (203
mm) from exposed ground, and are separated
therefrom by an impervious moisture barrier.

230401103 Lamimnterll tllmlbleJrso The portions of glued-lam
inated timbers that form the structural supports of a building
or other structure and are exposed to weather and not prop
erly protected by a roof, eave or similar covering shall be
pressure treated with preservative, or be manufactured from
naturally durable or preservative-treated wood.

2304011041 Wood llJlll \COJlllt3l\Ct Wlltlln tllne gJr01lllJllld!OIr fIres!ht wa~
aeJro Wood in contact with the ground (exposed earth) that
supports permanent structures shall be of naturally durable
(species for both decay and termite resistance) or preserva
tive-treated wood using water-borne preservatives and shall
be treated in accordance with AWPA C2, C9 or other appli
cable AWPA standard for soil or fresh water contact, where
used in the locations specified in Sections 2304.11.4.1 and
2304.11.4.2.

IE~\Cepallmn~ Untreated wood is permitted where such
wood is continuously and entirely below the ground-wa
ter level or submerged in fresh water.

2304101104101 JPosts OJr \Collunmll'D.so Posts and columns sup
porting permanent structures that are embedded in con
crete in direct contact with the earth or embedded in
concrete exposed to the weather, or in direct contact with
the earth, shall be of preservative-treated wood.

2304101104],,2 Wood stJrunduuall memlbleJrso Wood struc
tural members that support moisture-permeable floors or
roofs that are exposed to the weather, such as concrete or
masonry slabs, shall be of naturally durable or preserva
tive-treated wood unless separated from such floors or
roofs by an impervious moisture barrier.

2304l.Jl:ll.05 SUJPlJPl0JrtllIrllg membeJr for permaIrlleIl1lt aJPlJPlUlllt"te~

Jrn3lJln\Ces. Naturally durable or preservative-treated wood
shall be utilized for those portions of wood members that
form the structural supports ofbuildings, balconies, porches
or similar permanent building appurtenances where such
members are exposed to the weather without adequate pro
tection from a roof, eave, overhang or other covering to pre.,.
vent moisture or water accumulation on the surface or at
joints between members.
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IE~\Ceptllmll~ When a building is located in a geographical
region where experience has demonstrated that climatic
conditions preclude the need to use durable materials
where the structure is exposed to the weather.

23041011.6 TeJrmnte jp!Jr'otednoJrno In geographical areas where
the hazard of termite damage is known to be very heavy, the
floor framing shall be of naturally durable or preserva
tive-treated wood, or provided with approved methods of
termite protection.

2304011:7 WoolIll unsedl Jilrn Jret3lftJrnlll!1lg waRDs amjJ \CIr'lllbso Wood
installed in retaining or crib walls shall be of preserva
tive-treated wood treated in accordance with AWPA C2 or
C9 for soil and fresh water contact.

2304101108 AUk veI!1ltillatllilDllllo For attic ventilation, see Sec
tion 1203.2.

2304011.9 UnndleJrDffilooJr vel!1ltJiDatnol!1l (cIrawll s![J!31\Ce). For un
der-floor ventilation (crawl space), see Section 1203.3.

2304012 Wood sUjp!jp!«Jll1"tllll1l.g masolluy OJr \CilDlIllCIrete. Wood
members shall not be used to permanently support the dead
load of any masonry or concrete.

IE~ceptllilDlllJ.§ ~

1. Masonry or concrete nonstructural floor or roof sur
facing not more than 4 inches (102 mIll) thick is per
mitted to be supported by wood members.

2. Any structure is permitted to rest upon wood piles
constructed in accordance with the requirements of
Chapter 18.

3. Veneer ofbrick, concrete or stone applied as specified
in Section 1405.5 having an installed weight of 40
pounds per square foot (psf) (1.9 kN/m2) or less is per
mitted to be supported by an approved treated wood
foundation when the maximum height of veneer does
not exceed 30 feet (9144 mm) above the foundation.
Such veneer used as an interior wall finish is permit
ted to be supported on wood floor construction. The
wood floor construction shall be designed to support
the additional weight of the veneer plus any other
loads and to limit the deflection and shrinkage to 1/600

of the span of the supporting members.

4. Glass unit masonry having an installed weight of 20
psf (0.96 kN/m2) or less is permitted to be installed in
accordance witl}. the provisions of Section 2110. The
wood construction supporting the glass unit masonry
shall be designed for dead and live loads to limit de
flection and shrinkage to 1/600 of the span of the sup
porting members.

SECT~ON 23(0)5
GIENERAl [Q)IES~GN REQU~!AEMENuSfOR
lA[j[ERAl=fORC[EDRES~Su~NGSYSTEMS

2305.1 Gell1leJr3lllo Structures using wood shear walls and dia
phragms to resist wind, seismic and other lateral loads shall be
designed and constructed in accordance with the: provisions of
thi~ section.
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2305.1.1 Shear resistance based on principles of mea
chanics. Shear resistance of diaphragms and shear walls are
permitted to be calculated by principles of mechanics using
values of fastener strength and sheathing shear resistance.

2305.1.2 Framing. Boundary elements shall be provided to
transmit tension and compression forces. Perimeter mem
bers at openings shall be provided and shall be detailed to
distribute the shearing stresses. Diaphragm and shear wall
sheathing shall not be used to splice boundary elements. Di
aphragm chords and collectors shall be placed in, or tangent
to, the plane of the diaphragm framing unless it can be dem
onstrated that the moments, shears and deformations, con
sidering eccentricities resulting from other configurations
can be tolerated without exceeding the adjusted resistance
and drift limits.

2305.1.2.1 Framing members. Framing members shall
be at least 2 inch (51 mm) nominal width. In general, ad
joining panel edges shall bear and be attached to the
framing members and butt along their centerlines. Nails
shall be placed not less than 3/8 inch (9.5 mm) from the
panel edge, not more than 12 inches (305 mm) apart
along intermediate supports, and 6 inches (152 mm)
along panel edge bearings, and shall be firmly driven into
the framing members.

2305.1.3 Openings in shear panels. Openings in shear pan
els that materially affect their strength shall be fully detailed
on the plans, and shall have their edges adequately rein
forced to transfer all shearing stresses.

2305.1.4 Shear panel connections. Positive connections
and anchorages, capable of resisting the design forces, shall
be provided between the shear panel and the attached com
ponents. In Seismic Design Category D, E or F, toenails
shall not be used to transfer lateral forces in excess of 150
pounds per foot (2189 N/m) from diaphragms to shear
walls, drag struts (collectors) or other elements, or from
shear walls to other elements.

2305.1.5 Wood members resisting horizontal seismic
forces contributed by masonry and concrete. Wood shear
walls, diaphragms, horizontal trusses and other members
shall not be used to resist horizontal seismic forces contrib
uted by masonry or concrete construction in structures over
one story in height.

Exceptions:

1. Wood floor and roof members are permitted to be
used in horizontal trusses and diaphragms to resist
horizontal seismic forces contributed by masonry
or concrete construction (induding those due to
masonry veneer, fireplaces and chimneys) pro
vided such forces do not result in torsional force
distribution through the truss or diaphragm.

2. Wood structural panel sheathed shear walls are
permitted to be used to provide resistance to seis
mic forces contributed by masonry or concrete
construction in two-story structures of masonry or
concrete construction, provided the following re
quirements are met:
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2.1. Story-to-story wall heights shall not ex- •
ceed 12 feet (3658 mm).

2.2. Diaphragms shall not be designed to trans
mit lateral forces by rotation. Diaphragms
shall not cantilever past the outermost sup
porting shear wall.

2.3. Combined deflections of diaphragms and
shear walls shall not permit story drift of
supported masonry or concrete walls to ex
ceed the limit of Section 1617.3.

2.4. Wood structural panel sheathing in dia
phragms shall have unsupported edges
blocked. Wood structural panel sheathing
for both stories of shear walls shall have
unsupported edges blocked and, for the
lower story, shall have a minimum thick
ness of 15/32 inch (11.9 mm).

2.5. There shall be no out-of-plane horizontal
offsets between the first and second stories
of wood structural panel shear walls.

2305.2 Design of wood diaphragms.

2305.2.Jl General. Wood diaphragms are permitted to be
used to resist horizontal forces provided the deflection in the
plane of the diaphragm, as determined by calculations, tests
or analogies drawn therefrom, does not exceed the permissi-
ble deflection of attached distributing or resisting elements. _
Connections shall extend into the diaphragm a sufficient •
distance to develop the force transferred into the diaphragm.

2305.2.2 Deflection. Permissible deflection shall be that
deflection up to which the diaphragm and any attached dis
tributing or resisting element will maintain its structural in-
tegrity under design load conditions, such that the resisting
element will continue to support design loads without dan-
ger to occupants of the structure. Calculations for dia
phragm deflection shall account for the usual bending and
shear components as well as any other factors, such as nail
deformation, which will contribute to deflection.

The deflection (L\) of a blocked wood structural panel dia
phragm uniformly nailed throughout is permitted to be cal
culated by using the following formula. If not uniformly
nailed, the constant 0.188 (For SI: 1/1627) in the third term
must be modified accordingly.

5vL 3 vL L(L\ X) .
.L\ = --+-+0.188Le + c (Equatllon 23a l)

8EAb 4Gt n 2b

where:

A = Area of chord cross section, 10 square inches
(mm2). •b = Diaphragm width, in feet (mm).

E Elastic modulus of chords, in pounds per square
inch (N/mm2).

en Nail deformation, in inches (mm).
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G = Modulus of rigidity of wood structural panel, in
pounds per square inch (N/mm2).

L = Diaphragm length, in feet (mm).

= Effective thickness of wood structural panel for
shear, in inches (mm).

v Maximum shear due to design loads in the direc
tion under consideration, in pounds per linear foot
(pIt) (N/mm).

Ll = The calculated deflection, in inches (mm).
L(11X) = Sum of individual chord-splice values on both

sides of the diaphragm, each multiplied by its dis
tance to the nearest support.

2305.2.3 Dnajpllnragm as)pec1 ratnos. Size and shape of dia
phragms shall be limited as set forth in Table 2305.2.3.

'fABLE 2305.2.3
MAXiMUM OCJ>~AI?HRAGM OCJ>iMENSiON RA1r~OS

HORiZONTAL ANOCJ> SlOIPl!E1Ol DiAPHRAGM

MA}{~MIUM lENGTH -
TYPE W~IDTH IRAT~O

Wood structural panel, nailed all edges 4:1

Wood structural panel, blocking omitted
3:1

at intermediate joints

Diagonal sheathing, single 3:1

Diagonal sheathing, double 4:1

2305.2.4 Cmllstnnc1nmll. Shear panels shall be constructed
of wood structural panels, manufactured with exterior
glue, not less than 4 feet by 8 feet (1219 mm by 2438 mm),
except at boundaries and changes in framing. Boundary el
ements shall be connected at corners. Wood structural
panel thickness for horizontal diaphragms shall not be less
than set forth in Tables 2304.7(3) and 2304.7(5) for corre
sponding joist spacing and loads, except that 1/4 inch (6.4
mm) is permitted to be used where perpendicular loads
permit. Sheet-type sheathing shall be arranged so that the
width of a sheet in a shear wall shall not be less than 2 feet
(610 mm).

2305.2.4,]. §ensmk J[)esngll1l Category IF. Structures as
signed to Seismic Design Category F shall conform to the
requirements in Section 1620.5 or Section 9.5.2.6.5 of
ASCE 7, and to the additional requirements of this section.

WOOIOl

Wood structural panel sheathing used for diaphragms
and shear walls that are part of the seismic-force-resisting
system shall be applied directly to the framing members.

lExceJPltnmll~ Wood structural panel sheathing in a dia
phragm is permitted to be fastened over solid lumber
planking or laminated decking provided the panel
joints and lumber planking or laminated decking
joints do not coincide.

2305.2.5 Rigndl dnaphragms. Design of structures with
rigid diaphragms shall conform to the structure configura
tion requirements ofSection 9.5.2.3 of ASCE '7 and the hori
zontal shear distribution requirements of Section 9.5.5.5 of
ASCE 7.

Open front structures with rigid wood diaphragms result
ing in torsional force distribution are permitted provided the
length, l, of the diaphragm normal to the open side does not
exceed 25 feet (7620 mm), the diaphragm sheathing con
forms to Section 2305.2.4, and the l/w ratio [as shown in
Figure 2305.2.5(1)] is less than 1.0 for one-story structures
or 0.67 for structures over one story in height

lExceJPthm~Where calculations show that diaphragm de
flections can be tolerated, the length, l, normal to the
open end is permitted to be increased to a l/w ratio not
greater than 1.5 where sheathed in compliance with Sec
tion 2305.2.4 or to 1.0 where sheathed in compliance
with Section 2306.3.4 or 2306.3.5.

Rigid wood diaphragms are permitted to cantilever
past the outermost supporting shear wall (or other vertical
resisting element) a length, l, of not more than 25 feet
(7620 mm) or two-thirds of the diaphragm width, w,
whichever is the smaller. Figure 2305.2.5(2) illustrates
the dimensions of land w for a cantilevered diaphragm.

Structures with rigid wood diaphragms having a torsional
irregularity in accordance with Table 1616.5.1.1, Item 1,
shall meet the following requirements: The l/w ratio shall
not exceed 1.0 for one-story structures or 0.67 for structures
over one story in height, where I is the dimension parallel to
the load direction for which the irregularity exists.

lExceJPltnmll~ Where calculations demonstrate that the
diaphragm deflections can be tolerated, the width is
permitted to be increased and the l/w ratio is permitted
to be increased to 1.5 where sheathed in compliance
with Section 2305.2.4 or 1.0 where sheathed in com
pliance with Section 2306.3.4 or 2306.3.5.

Force
~

I-

W
A "';>

"" p-

I

I~ 1

Open Front
on Building

fiGUJ1R1E 2305.2.5(1)
IOl~AIPlHRAGM lENGTH ANIOl W~IOlTH fOR I?lAN VIEW Of OPEN fRONT BUilDiNG
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FiGURE 2305.2.5(2)
DIAPHRAGM LENGTH AND W~Dni FOR PLAN VIEW OF CANTILEVERED DIAPHRAGM

with Section 2305.2.4 or 1.0 where sheathed in com
pliance with Section 2306.3.4 or 2306.3.5.

2305.3 Design of wood shear walls.

2305.3.1 General. Wood shear walls are permitted to resist
horizontal forces in vertical distributing or resisting ele
ments, provided the deflection in the plane of the shear wall,
as determined by calculations, tests or analogies drawn
therefrom, does not exceed the more restrictive of the per
missible deflection of attached distributing or resisting ele
ments or the drift limits of Section 1617.3. Shear wall
sheathing other than wood structural panels shall not be per
mitted in Seismic Design Category E or F (see Section
1617.6).

2305.3.2 Deflection. Permissible deflection shall be that
deflection up to which the shear wall and any attached dis
tributing or resisting element will maintain its structural in
tegrity under design load conditions, i.e., continue to
support design loads without danger to occupants of the
structure.

The deflection (~) of a blocked wood structural panel
shear wall uniformly fastened throughout is permitted to be
calculated by the use of the following formula:

8vh 3 vh
~ = --+-+0.75hen +da

EAb Gt

ell = Deformation of mechanically fastened connec-
tions, in inches (mm2).

G = Modulus of rigidity of wood structural panel, in
pounds per square inch (N/mm2).

h Wall height, in feet (mm).

= Effective thickness of wood structural panel for
shear, in inches (mm).

v = Maximum shear due to design loads at the top of
the wall, in pounds per linear foot (N/mm).

~ = The calculated deflection, in inches (mm). e
2305.3.3 Slllear walll aspetCt ratios. Size and shape of shear
walls and shear wall segments within shear walls containing
openings shall be limited as set forth in Table 2305.3.3.

TABLE 2305.3.3
MAXiMUM SHEAR WALL ASPECT RATIOS

MAXIMUM HEIGHT-
TYPE WIDTIHI RATIO

Wood structural panels or For other than seismic: 31/ 2:1
particleboard, nailed edges For seismic: 2: 1a

Diagonal sheathing, single 2:1

Fiberboard 11/ 2: 1

Gypsum board, gypsum lath, 11/ 2:1b

cement plaster

where:

A

b =
da =

E =

vh 3 vh hen
For SI: ~ =-- + - + -.-- + d

3EAb Gt 406.7 a

Area of boundary element cross section in square
inches (mm2) (vertical member at shear wall
boundary).

Wall width, in feet (mm).

Deflection due to anchorage details (rotation and
slip at tie-down bolts) in inches (mm).

Elastic modulus of boundary element (vertical
member at shear wall boundary), in pounds per
square inch (N/mm2).
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a. For design to resist seismic forces, shear wall height-width ratios greater than
2: 1, but not exceeding 3 1

/ 2: 1, are permitted provided the allowable shear val
ues in Table 2306.4.1 are multiplied by 2w/h.

b. Ratio shown is for unblocked construction. Aspect ratio is permitted to be
2: 1 where the wall is installed as blocked construction in accordance with
Section 2306.4.5.1.2.

2305.3.4 SheaIT' waHll height definition. The height of a
shear wall shall be defined as:

1. The maximum clear height from top of foundation to
bottom of diaphragm framing above; or

2. The maximum clear height from top of diaphragm to
bottom of diaphragm framing above [see Figure
2305.3.4(a)].
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wall in the direction of application of force [see Figure
2305.3.4(a)].

2305.3.5.:11 §ihle~lIr waRR segmell1lt wndltlln dlelfnll1lntnoll1l. The
width of full-height sheathing adjacent to unrestrained
openings in a shear wall.

2305.3.6 OveJt"hllmulI1lg ll"estlt"anll1llt. Where the dead load sta
bilizing moment in accordance with Chapter 16 allowable
stress design load combinations is not sufficient to prevent
uplift due to overturning moments on the wall, an anchoring
device shall be provided. Anchoring devices shall maintain
a continuous load path to the foundation.

2305.3.7 Slhle1ill1t" waRns with Ojplell1lllll1lgs. The provisions of this
section shall apply to the design of shear walls with open
ings. Where framing and connections around the openings
are designed for force transfer around the openings, the pro
visions of Section 2305.3.7.1 shall apply. Where framing
and connections around the openings are not designed for
force transfer around the openings, the provisions ofSection
2305.3.7.2 shall apply.

2305.3.7. .ll. lFoll"ce ltll"1illll1l.sit'ell" 3lll"iUlullII1ldl 0lPell1lnIl1l.gs. Where
shear walls with openings are designed for force transfer
around the openings, the limitations of Table 2305.3.3
shall apply to the overall shear wall including openings
and to each wall pier at the side of an opening. The height
of a wall pier shall be defined as the clear height of the pier
at the side of an opening. The width of a wall pier shall be
defined as the sheathed width of the pier at the side of an
opening. Design for force transfer shall be based on a ra
tional analysis. Detailing ofboundary elements around the
opening shall be provided in accordance with the provi
sions of this section [see Figure 2305.3.4(b)].

2305.3.i.2 Pell"it'oJt"ated sll1eall" wains. The provisions of
Section 2305.3.7.2 shall be permitted to be used for the
design of perforated shear walls.

2305.3.7.2..ll. lUmitaltnmlls. The following limitations
shall apply to the use of Section 2305.3.7.2:

1. A perforated shear wall segment shall be lo
cated at each end of a perforated shear wall.
Openings shall be permitted to occur beyond
the ends of the perforated shear wall; however,
the width of such openings shall not be included
in the width of the perforated shear wall.

2. The allowable shear set forth in Table 2306.4.1
shall not exceed 490 plf (7150 N/m).

3. Where out-of-plane offsets occur, portions of
the wall on each side of the offset shall be con
sidered as separate perforated shear walls.

4. Collectors for shear transfer shall be provided
through the full length of the perforated shear
wall.

5. A perforated shear wall shall have uniform top
of wall and bottom of wall elevations. Perfo
rated shear walls not having uniform elevations
shall be designed by other methods.

6. Perforated shear wall height, h, shall not exceed
20 feet (6096 mm).

2305.3.7.2.2 PedOJratedl s]hHe211l" wailn ll"esistaIl'1lce. The
resistance of a perforated shear wall shall be calcu
lated in accordance with the following:

1. The percent of full-height sheathing shall be
calculated as the sum of the widths of perfo
rated shear wall segments divided by the total
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TABLE 2305.3.7.2
SHEAR RESISTANCE ADJUSTMENT FACTOR Co,

MAXIMUM OPENING HEIGHTa

WALL HEIGHT, H H/3 H/2 2H/3 5H/6 H

8' wall 2'-8" 4'-0" 5'-4" 6'-8" 8'-0"

la' wall 3'-4" 5'-0" 6'-8" 8'-4" 10'-0"

Percent full-height sheathingb Shear resistance adjustment factor

10% 1.00 0.69 0.53 0.43 0.36

20% 1.00 0.71 0.56 0.45 0.38

30% 1.00 0.74 0.59 0.49 0.42

40% 1.00 0.77 0.63 0.53 0.45

50% 1.00 0.80 0.67 0.57 0.50

60% 1.00 0.83 0.71 0.63 0.56

70% 1.00 0.87 0.77 0.69 0.63

80% 1.00 0.91 0.83 0.77 0.71

90% 1.00 0.95 0.91 0.87 0.83

100% 1.00 1.00 1.00 1.00 1.00

I

For Sl: 1 inch =25.4 mm, 1 foot =304.8 mm.
II. a. See Section 2305.3.7.2.2, Item 2.
9 b. See Section 2305.3.7.2.2, Item 1.

(Equation 23-4)

width of the perforated shear wall including
openings.

2. The maximum opening height shall be taken as
the maximum opening clear height. Where ar
eas above and below an opening remain un
sheathed, the height of opening shall be defined
as the height of the wall.

3. The adjusted shear resistance shall be calcu
lated by multiplying the unadjusted shear resis
tance by the shear resistance adjustment factors
of Table 2305.3.7.2. For intermediate percent
ages of full-height sheathing, the values in Ta
ble 2305.3.7.2 are permitted to be interpolated.

4. The perforated shear wall resistance shall be
equal to the adjusted shear resistance times the
sum of the widths of the perforated shear wall
segments.

2305.3.7.2.3 Anchorage and load path. Design of
perforated shear wall anchorage and load path shall
conform to the requirements of Sections 2305.3.7.2.4
through 2305.3.7.2.8, or shall be calculated using
principles of mechanics. Except as modified by these
sections, wall framing, sheathing, sheathing attach
ment and fastener schedules shall conform to the re
quirements of Section 2305.2.4 and Table 2306.4.1.

2305.3.7.2.4 Uplift anchorage at perforated shear
wall ends. Anchorage for uplift forces due to over
turning shall be provided at each end of the perforated
shear wall. The uplift anchorage shall conform to the
requirements of Section 2305.3.6 except that for each
story the minimum tension chord uplift force, T, shall
be calculated in accordance with the following:

(Equation 23-3)

where:

T = Tension chord uplift force, pounds (N).

V = Shear force in perforated shear wall, pounds (N).

h = Shear wall height, feet (mm).

Co = Shear resistance adjustment factor from Table
2305.3.7.2.

LLi= Sum of widths of perforated shear wall seg-
ments, feet (mm).

2305.3.7.2.5 Anchorage for in-plane shear. The unit
shear force, v, transmitted into the top of a perforated
shear wall, out of the base of the perforated shear wall
at full-height sheathing and into collectors (drag
struts) connecting shear wall segments, shall be calcu
lated in accordance with the following:

V
V=---

CoLLi

where:

v = Unit shear force, pounds per lineal feet (N/m).

V = Shear force in perforated shear wall, pounds (N).

Co = Shear resistance adjustment factor from Table
2305.3.7.2.

LLi= Sum of widths of perforated shear wall seg-
ments, feet (mm).

2305.3.7.2.6 Upllift anchorage between perforated
shear wall ends. In addition to the requirements of
Section 2305.3.7.2.4, perforated shear wall bottom
plates at full-height sheathing shall be anchored for a
uniform uplift force, t, equal to the unit shear force, v,
determined in Section 2305.3.7.2.5.

2305.3.7.2.7 Compression chords. Each end of each
perforated shear wall segment shall be designed for a
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compression chord force, C, equal to the tension
chord uplift force, T, calculated in Section
2305.3.7.2.4.

2.3ij5.:t/.2.§ ILo31dl p31alln. A load path to the founda
tion shall be provided for each uplift force, T and t,
for each shear force, V and v, and for each compres
sion chord force, C. Elements resisting shear wall
forces contributed by multiple stories shall be de
signed for the sum of forces contributed by each
story.

23ij5.3.1.2.<lJl JI)eft1ednl{j)JJlloft' slhe31I!" w31lllls wnalln I[J)JPlell1l m

nll1lgs. The controlling deflection of a blocked shear
wall with openings uniformly nailed throughout
shall be taken as the maximum individual deflection
of the shear wall segments calculated in accordance
with Section 2305.3.2, divided by the appropriate
shear resistance adjustment factors of Table
2305.3.7.2.

2.305•.3.§ §l!.lImrnmnll1lg sllne31I!" c31]pl31danes.The shear values for
shear panels ofdifferent capacities applied to the same side
of the wall are not cumulative except as allowed in Table
2306.4.1.

The shear values for material of the same type and ca
pacity applied to both faces of the same wall are cumula
tive. Where the material capacities are not equal, the
allowable shear shall be either two times the smaller shear
capacity or the capacity of the stronger side, whichever is
greater.

Summing shear capacities of dissimilar materials ap
plied to opposite faces or to the same wall line is not al
lowed.

lExcepanoll1l: For wind design, the allowable shear capac
ity of shear wall segments sheathed with a combination
of wood structural panels and gypsum wallboard on op
posite faces, fiberboard structural sheathing and gyp
sum wallboard on opposite faces or hardboard panel
siding and gypsum wallboard on opposite faces shall
equal the sum of the sheathing capacities of each face
separately.

2305.3.<lJl Adllnesno/es. Adhesive attachment of shear wall
sheathing is not permitted as a substitute for mechanical
fasteners, and shall not be used in shear wall strength cal
culations alone, or in combination with mechanical fasten
ers in Seismic Design Category D, E or F.

2305..3.TI.O Sillll jpll31ae snlle 3lll1l([]l 3lll1lcltnoI!"31ge nll1l §ensmk JI)em

sigJ.l1l C21aegory lIJ)9 lE OI!" IF. Two-inch (51 mm) nominal
wood sill plates for shear walls shall include steel plate
washers, a minimum of 3/16 inch by 2 inches by 2 inches
(4.76 mm by 51 mm by 51 mm) in size, between the sill
plate and nut. Sill plates resisting a design load greater than
490 plf (LRFD) (7154 N/m) or 350 plf (ASD) (5110 N/m)
shall not be less than a 3-inch (76 mm) nominal member.
Where a single 3-inch (76 mm) nominal sill plate is used,

WOOIDJ

2-20d box end nails shall be substituted for 2-16d common
end nails found in Line 8 of Table 2304.9.1.

lExceptioll1l: In shear walls where the design load is less
than 840 plf (LRFD) (12 264 N/m) or 600 plf (ASD)
(8760 N/m), the sill plate is permitted to be a 2-inch (51
mm) nominal member if the sill plate is anchored by two
times the number ofbolts required by design and 3/16 inch
by 2 inch by 2 inch (4.76 mm by 51 mm by 51 mm) plate
washers are used.

SIEC"~ON 2306
AllOWABl~ STRESS DES~(GN

2306.TI. Allllow31lblle SaI!"ess desngll1l. The structural analysis and
construction of wood elements in structures using allowable
design methods shall be in accordance with the following ap
plicable standards:

AmeI!"nc31ll1l lForesa & lP31IPHeI!" Assl[J)d31anm1l..

NDS National Design Specification for Wood Construction

AmerRc31ll1l RlI1lsant\lllte Iijlft' 1I'nmlheI!" COIl1lSh'Ulldnoll1l.

AITC 104 Typical Construction Details

AITC 110 Standard Appearance Grades for Structural
Glued Laminated Timber

AITC 112 Standard for Tongue-and-Groove Heavy Tim
ber Roof Decking

AITC 113 Standard for Dimensions of Structural Glued
Laminated Timber

AITC 117 Standard Specifications for Structural Glued
Laminated Timber of Softwood Species

AITC 119 Structural Standard Specifications for Glued
Laminated Timber of Hardwood Species

AITC A190.1 Structural Glued Laminated Timber

AITC 200 Inspection Manual

AITC 500 Determination of Design Values for Structural
Glued Laminated Timber

'IDrunss lP'll31ae I[Jn!santtrnae9 JIll1lc.

TPI I National Design Standard for Metal Plate Connected
Wood Truss Construction

AmeIl"Rc31ll1l Society oft' AgrkllllllatrnI!"31ll lEll1lgftJrneeI!"s.

ASAE EP 484.2 Diaphragm Design of :Metal-Clad,
Post-Frame Rectangular Buildings

ASAE EP 486.1 Shallow Post Foundation Design

ASAE 559 Design Requirements and Bending Properties
for Mechanically Laminated Columns

AlPA-1rllne JEll1lgnll'lleeI!"ed Wood Assodatioll1l. 0
Plywood Design Specification

Plywood Design Specification Supplement 1 
Design & Fabrication of Plywood Curved Panels.
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EWS S475

EWS X450

EWS X440

EWS R540

WOOD

Plywood Design Specification Supplement 2 -
Design & Fabrication of Glued Plywood-Lumber beams.

Plywood Design Specification Supplement 3 -
Design & Fabrication of Plywood Stressed-Skin Panels.

Plywood Design Specification Supplement 4 -
Design & Fabrication of Plywood Sandwich Panels.

Plywood Design Specification Supplement 5 
Design & Fabrication of All-Plywood Beams.

EWS T300 Glulam Connection Details

EWS S560 Field Notching and Drilling of Glued Lami-
nated Timber Beams

Glued Laminated Beam Design Tables

Glulam in Residential Construction

Product and Application Guide: Glulam

Builders Tips: Proper Storage and Handling
of Glulam Beams

2306.1.1 Joists and rafters. The design of rafter spans is
permitted to be in accordance with the AF&PA Span Tables
for foists and Rafters.

2306.1.2 Plank and beam flooring. The design of plank
and beam flooring is permitted to be in accordance with the
AF&PA Wood Construction Data No.4.

2306.1.3 Treated wood stress adjustments. The allowable
unit stresses for preservative-treated wood need no adjust
ment for treatment, but are subject to other adjustments.

The allowable unit stresses for fire-retardant-treated
wood, including fastener values, shall be developed from an
approved method of investigation that considers the effects
of anticipated temperature and humidity to which the
fire-retardant-treated wood will be subjected, the type of
treatment and the redrying process. Other adjustments are
applicable except that the impact load duration shall not ap
ply.

2306.2 Wind provisions for walls.

2306.2.1 Wall stud bending stress increase. The NDS fi
ber stress in bending (Fb) design values for wood studs re
sisting wind shall be increased by the factors in Table
2306.2.1, in lieu of the 1.15 repetitive member factor, to take
into consideration the load sharing and composite actions
provided by the wood structural panels as defined in Section
2302.1, where the studs are designed for bending in accor
dance with Section 1609.6 spaced no more than 16 inches
(406 mm) o.c, covered on the inside with a minimum of
1/2-inch (12.7 mm) gypsum board fastened in accordance
with Table 2306.4.5, and sheathed on the exterior with a
minimumoP/s-inch (9.5 mm) wood structural panel sheath
ing that is attached to the studs using a minimum of 8d com
mon nails spaced a maximum of 6 inches o.c. (152 mm) at
panel edges and 12 inches o.c. (305 mm) in the field of the
panels.

2306.3 Wood diaphragms.
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2306.3.1 Slllear capacities modifications. The allowable
shear capacities in Table 2306.3.1 for horizontal wood
structural panel diaphragms shall be increased 40 percent
for wind design.

2306.3.2 Wood structural panei diaphragms. Structural
panel diaphragms with wood structural panels are permitted
to be used to resist horizontal forces not exceeding those set
forth in Table 2306.3.1 or 2306.3.2 or calculated by princi
ples of mechanics without limitations by using values forI
fastener strength in the NDS structural design properties for '.
wood structural panels based on DOC PS-l and DOC PS-2
or plywood design properties given in the APA Plywood
Design Specification.

TABLE 2306.2.1
WAll STUD BENDING STRESS INCREASE FACTORS

STUD SiZE SYSTEM FACTOR

2x4 1.5
2x6 1.4
2x8 1.3
2 x 10 1.2
2 x 12 1.15

2306.3.3 Diagonally sheathed lumber diaphragms. Diag
onally sheathed lumber diaphragms shall be nailed in accor
dance with Table 2306.3.3.

2306.3.4 Single diagonally sheathed lumber dia- _
phragms. Single diagonally sheathed lumber diaphragms •
shall be constructed of minimum I-inch (25 mm) thick
nominal sheathing boards laid at an angle of approximately
45 degrees (0.78 rad) to the supports. The shear capacity for
single diagonally sheathed lumber diaphragms of southern
pine or Douglas fir-larch shall not exceed 300 plf (4378
N/m) of width. The shear capacities shall be adjusted by re
duction factors of 0.82 for framing members of species with
a specific gravity equal to or greater than 0.42 but less than
0.49 and 0.65 for species with a specific gravity of less than
0.42, as contained in the NDS.

2306.3.4.1 End joints. End joints in adjacent boards
shall be separated by at least one stud or joist space and
there shall be at least two boards between joints on the
same support.

2306.3.4.\.2 Singlle diagonally sheathed lumber dia
piuagms. Single diagonally sheathed lumber dia
phragms made up of 2-inch (51 mm) nominal diagonal
lumber sheathing fastened with 16d nails shall be de
signed with the same shear capacities as shear panels us
ing I-inch (25 mm) boards fastened with 8d nails,
provided there are not splices in adjacent boards on the
same support and the supports are not less than 4 inch
(102 mm) nominal depth or 3 inch (76 mm) nominal
thickness.

2306.3.5 Doulble diagonally sheathed! lumber dia
phragms. Double diagonally sheathed lumber dia- 
phragms shall be constructed of two layers of diagonal •
sheathing boards at 90 degrees (1.57 rad) to each other on
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BLOCKED DIAPIHIRAGMS UNBLOCKED DIAPIHIRAGMS

!Fastener spacing (inches) at diaphragm bounda~ies (all
cases) at continuous panel edges parallel to load Fasteners spaced 6" mal(. At

(Cases 3, 4), and at all panel edges (Cases 5 and 6)b suppo~ted edgesb

6 4 2 1
/2

c 2c
COMiViIOU\ll iIIi~N~MUM MIN~MUM MINIMUM
NAil SIZE !FASTENER NOMINAL NOMINAL W~Dn'll !Fastener spacing (inches) at othe~ panel edlges

OR STAPllE' PENIETRATiON PANEL OF !FRAMING (Cases 1,2,3 and 4)b Case 1 All other
llENGTH ~N !FRAMING TIH~CKNESS MEMBER (No unblocked edges or configurations

PANEL GRADE AND GAGIE (inches) (inch) (inches) 6 6 4 3 continuous joints parallel to load) (Cases 2, 3, 4, 5 and 6)

2 185 250 375 420 165 125
6de 11/ 4

3 210 280 420 475 185 140
5/

16

1 1/2
2 155 205 310 350 135 105

1
16 Gage 3 175 230 345 390 155 115

2 270 360 530 600 240 180
8d 13/ 8

Structural I 3 300 400 600 675 265 200
%Grades

1 1/2
2 175 235 350 400 155 115

1
16 Gage 3 200 265 395 450 175 130

2 320 425 640 730 285 215
lOdd }l/2

3 360 480 720 820 320 240
15/

32

1 1/2
2 175 235 350 400 155 120

1
16 Gage 3 200 265 395 450 175 130

2 170 225 335 380 150 110
6de 11/ 4

3 190 250 380 430 170 125
Sheathing,

5/
16

1 1/2
2 140 185 275 315 125 90single floor 1

and other 16 Gage 3 155 205 310 350 140 105
grades
covered in 2 185 250 375 420 165 125
DOC PS 1 6de 11/ 4

and PS 2 3 210 280 420 475 185 140
%

2 240 320 480 545 215 160
8d 1%

3 270 360 540 610 240 180
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BLOCKED DIAPHRAGMS UNBLOCKED DiAPHRAGMS

Fastener spacing (inches) at diaphragm boundaries (all
cases) at continuous panel edges parallel to load

(Cases 3, 4), and at all panel edges (Cases 5 and 6)b Fasteners spaced 6" max. at supported edgesb

MINIMUM 6 4 2 1
/ 2

c 2c

COMMON MiNIMUM MINIMUM NOMINAL
NAIL SIZE FASTENER NOMINAL WIDTH OF Fastener spacing (inches) at other panel edges

OR STAPLEf PENETRATION PANEL FRAMING (Cases 1,2,3 and 4)b . Case 1 All other
LENGTH IN FRAMING THICKNESS MEMBER (No unblocked edges or configurations

PANEL GRADE AND GAGE (inches) (inch) (inches) 6 6 4 3 continuous joints parallel to load) (Cases 2, 3, 4, 5 and 6)

11/ 2
2 160 210 315 360 140 105

1 %16 Gage 3 180 235 355 400 160 120

2 255 340 505 575 230 170
8d 1%

3 285 380 570 645 255 190
7/

16

11/ 2
2 165 225 335 380 150 110

1
16 Gage 3 190 250 375 425 165 125

Sheathing, 2 270 360 530 600 240 180
single floor and 8d 1%
other grades 3 300 400 600 ~ 675 265 200
covered in DOC 2 290 385 575 655 255 190PS I and PS 2 lOdd 1 1/2

15/
32(continued) 3 325 430 650 735 290 215

11/ 2
2 160 210 315 360 140 105

1
16 Gage 3 180 235 355 405 160 120

2 320 425 640 730 285 215
lOdd 1 1/2

3 360 480 720 820 320 240
19/

32

I3/4 2 175 235 350 400 155 115
1

16 Gage 3 200 265 395 450 175 130
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TABLE 2306.3.1-continuedl
RECOMMENDED SHEAR (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL DIAPHRAGMS WITH

FRAMING OF DOUGLAS-FiR-LARCH, OR SOUTHERN PINE8 FOR WIND OR SEISMIC LOADING
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'fAlBllE 2306.3. ~--eol1l~irHJledl
RIECOMMIENIDlIEID S~lEAIR (~OUNDS PER IFOOT) fOR WOOD STRUCTURAL

PANEL IDl~AIP~IRAGMS Wi'fH FRAMiNG Of DOUGLAS-fiR-lARCH,
OR SOUT~fERN PiNEa FOR WHNlID) OR SEISMIC lOADiNG

DIAPHRAGM BOUNDARY

CASlE3

CONTINUOUS PANEL JOINTS

FRAMING

* ~
~ CASE 5

\llH
'"\l
9

NELJOINTS /CONTINUOUS PA

BLOCKING
FUSED~ CASE6 II

~~
il ~

/CONTINUOUS PANEL JOINTS

For SI: 1 inch =25.4 mm, 1 pound per foot =14.5939 N/m.
a. For framing of other species: (1) Find specific gravity for species of lumber in AFPA National Design Specification. (2) For staples find shear value from table

above for Structural I panels (regardless of actual grade) and multiply value by 0.82 for species with specific gravity of 0.42 or greater, or 0.65 for all other spe
cies. (3) For nails find shear value from table above for nail size for actual grade and multiply value by the following adjustment factor: Specific Gravity Ad
justment Factor =[1-(0.5 - SG)], where SG =Specific Gravity of the framing lumber. This adjustment factor shall not be greater than 1.

b. Space fasteners maximum 12 inches o.c. along intermediate framing members (6 inches o.c. where supports are spaced 48 inches o.c.).
c. Framing at adjoining panel edges shall be 3 inches nominal or wider, and nails shall be staggered where nails are spaced 2 inches o.c. or 2 112 inches o.c.
d. Framing at adjoining panel edges shall be 3 inches nominal or wider, and nails shall be staggered where both of the following conditions are met: (l) lOd

nails having penetration into framing of more than 11
/ 2 inches and (2) nails are spaced 3 inches o.c. or less.

e. 8d is recommended minimum for roofs due to negative pressures of high winds.
f. Staples shall have a minimum crown width of 7/ 16 inch.

the same face of the supporting members. Each chord
shall be considered as a beam with uniform load per foot
equal to 50 percent of the unit shear due to diaphragm ac
tion. The load shall be assumed as acting normal to the
chord in the plan of the diaphragm in either direction. The
span of the chord or portion thereof shall be the distance
between framing members of the diaphragm, such as the
joists, studs and blocking that serve to transfer the as
sumed load to the sheathing. The shear capacity of double
diagonally sheathed diaphragms of Southern pine or
Douglas fir-larch shall not exceed 600 plf (8756 kN/m) of
width. The shear capacity shall be adjusted by reduction
factors of0.82 for framing members of species with a spe
cific gravity equal to or greater than 0.42 but less than
0.49 and 0.65 for species with a specific gravity of less
than 0.42, as contained in the NDS. Nailing of diagonally
sheathed lumber diaphragms shall be in accordance with
Table 2306.3.3.

2306.3.6 Gypsull1lll lb>mnrd dnaplluagm cenllllirngs. Gypsum
board diaphragm ceilings shall be in accordance with Sec
tion 2508.5.

2306.4 Shear wallIs. Panel sheathing joints in shear walls shall oc
cur over studs or blocking. Adjacent panel sheathing joints shall
occur over and be nailed to common framing members (see Sec
tion 2305.3.1 for limitations on shear wall bracing materials).

2306.4\.]. Wood strlllld1lJlraU ]planeR shear wanns. The allow
able shear capacities for wood structural panel shear walls
shall be in accordance with Table 2306.4.1. These capacities
are pennitted to be increased 40 percent for wind design.
Shear walls are pennitted to be calculated by principles of
mechanics without limitations by using values for nail
strength given in the NDS and wood structural panel design
properties given in the APAlPDS.

2306.41.2 Lumber sheathed shear wallis. Single and double
diagonally sheathed lumber diaphragms are permitted using
the construction and allowable load provisions of Sections
2306.3.4 and 2306.3.5.

2306.4.3 Partndelblmmdl shear wanns. The design shear ca
pacity of particleboard shear walls shall be in accordance
with Table 2306.4.3. Shear panels shall be constructed with
particleboard sheets not less than 4 feet by 8 feet (1219 mm by
2438 mm), except at boundaries and changes in framing.
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WOOD

TABLE 2306.3.2
ALLOWABLE SHEAR IN POUNDS PER FOOT FOR HORIZONTAL BLOCKED DIAPHRAGMS

UTILIZING MULTIPLE ROWS OF FASTENERS (HIGH lOAD DIAPHRAGMS) W~TH FRAMING OF DOUGLAS fiR,
LARCH OR SOUTHERN PINEa FOR WIND OR SEiSMIC lOADINGb

BLOCKED DIAPHRAGMS

Cases 1 and 2d

Fastener Spacing Per Line at Boundaries
(inches)

MINIMUM
21

/ 2MINIMUM MINIMUM NOMINAL 4 2

FASTENER NOMINAL WIDTH OF Fastener Spacing Per line at Other Panel Edges
PENETRATION PANEL FRAMING (inches)

PANEL FASTENER IN FRAMING THICKNESS MEMBERe LINES OF
GRADEc AND SIZE (inches) (inch) (inches) FASTENERS 6 4 4 3 3 2

3 2 605 815 875 1,150 - -
15/32 4 2 700 915 1,005 1,290 - -

4 3 875 1,220 1,285 1,395 - -

lOd 3 2 670 880 965 1,255 - -

common 11
/ 2

19/
32 4 2 780 990 1,110 1,440 - -

nails 4 3 965 1,320 1,405 1,790 - -

Structural I
3 2 730 955 1,050 1,365

grades
- -

23/32 4 2 855 1,070 1,210 1,565 - -

4 3 1,050 1,430 1,525 1,800 - -

15/
32

3 2 600 600 860 960 1,060 1,200

14 gage 4 3 860 900 1,160 1,295 1,295 1,400
2

staples
19/32

3 2 600 600 875 960 1,075 1,200
4 3 875 900 1,175 1,440 1,475 1,795

3 2 525 725 765 1,010 - -
15/

32 4 2 605 815 875 1,105 - -

4 3 765 1,085 1,130 1,195 - -

lOd 3 2 650 860 935 1,225 - -
common 1'/2 19/

32 4 2 755 965 1,080 1,370 - -
Sheathing nails 4 3 935 1,290 1,365 1,485 - -

single floor
and other grades 3 2 710 935 1,020 1,335 - -

covered in
23/32 4 2 825 1,050 1,175 1,445 - -

DOC 4 3 1,020 1,400 1,480 1,565 - -

PS 1 and PS 2
15/32

3 2 540 540 735 865 915 1,080
4 3 735 810 1,005 1,105 1,105 1,195

14 gage
2 19/32

3 2 600 600 865 960 1,065 1,200
staples

4 3 865 900 1,130 1,430 1,370 1,485

23/,\,) 4 3 865 900 1,130 1,490 1,430 1,545

For SI: 1 inch =25.4 mm, 1 pound per foot = 14.5939 N/m.
a. For framing of the other species: (l) Find specific gravity for species of framing lumber in AFPA National Design Specification, (2) Find shear value from table

above for nail size of actual grade, and (3) Multiply value by the following adjustment factor =[1 - (0.5 - SG)], where SG =Specific gravity of the framing lumber.
This adjustment factor shall not be greater than 1.

b. Fastening along intermediate framing members: Space nails 12 inches on center, except 6 inches on center for spans greater than 32 inches.

c. Panels conforming to PS 1 or PS 2.
d. This table gives shear values for Cases 1 and 2 as shown in Table 2306.3.1. The values shown are applicable to Cases 3, 4,5 and 6 as shown in Table 2306.3.1, pro

viding fasteners at all continuous panel edges are spaced in accordance with the boundary fastener spacing.
e. The minimum depth of framing members shall be 3 inches.

TABLE 2306.3.3
DIAGONALLY SHEATHED LUMBER DIAPHRAGM NA~lING SCHEDULE

NAILING TO INTERMEDIATE AND NAILING AT THE SHEAR
END-BEARING STUDS PANEL BOUNDARIES

SHEATHING NOMINAL
Type, size and number of nails per board

DIMENSION Common nails Box nails Common nails Box nails

1 x 6 2 - 8d 3 - 8d 3 - 8d 5 - 8d

1 x 8 3 - 8d 4 - 8d 4 - 8d 6 - 8d

2x6 2 - 16d 3 - 16d 3 - 16d 5 - 16d

2x8 3 - 16d 4 - 16d 4 - 16d 6 - 16d
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PANELS APPLIED DIRECT TO FRAMING PANELS APPLIED OVER 1/2" OR %" GYPSUM SHEATHING

MINIMUM NOMINAL MINIMUM FASTENER Fastener spacing at panel edges (inches) Fastener spacing at panel edges (inches)
PANEL THICKNESS PENETRATION IN NAIL (common or galvanized NAIL (common or galvanized

PANEL GRADE (inch) FRAMING (inches) box) or staple sizek 6 4 3 28 box) or staple sizek 6 4 3 28

5/
16

11/.:1 6d 200 300 390 510 8d 200 300 390 510

1 11/2 16 Gage 165 245 325 415 216 Gage 125 185 245 315

3/g
13/~ 8d 230d 360d 460d 610d lOd 280 430 550f 730

1 Ill? 16 Gage 155 235 315 400 216 Gage 155 235 310 400
Structural I

13/~ 8d 255d 395d 505d 670d lOd 280 430 550f ·730
Sheathing 7/

16
Ill? 16 Gage1 170 260 345 440 216 Gage 155 235 310 400

13/~ 8d 280 430 550 730 lOd 280 430 550f 730
15/ 32 1 11/2 16 Gage 185 280 375 475 216 Gage 155 235 300 400

Ill? lOd 340 510 665f 870 lOd - - - -

5/16 or 1//
11/.:1 6d 180 270 350 450 8d 180 270 350 450

1 III? 16 Gage 145 220 295 375 216 Gage 110 165 220 285

11/.:1 6d 200 300 390 510 8d 200 300 390 510
3/g 13/~ 8d 220d 320d 410d 530d lOd 260 380 490f 640

1 Ill? 16 Gage 140 210 280 360 216 Gage 140 210 280 360

7/
16

13/~ 8d 240d 350d 450d 585d lOd 260 380 490f 640

Sheathing, 1 11/2 16 Gage 155 230 310 395 216 Gage 140 210 280 360
plywood sidingg

13/~ 8d 260 380 490 640 10d 260 380 490f 640
except Group 5

15/ 32 Ill? 600f
Species lOd 310 460 770 - - - - -

1 11/2 16 Gage 170 255 335 430 216 Gage 140 210 280 360

19/32
11/2 lOd 340 510 665f 870 - - - - -
1 13/4 16 Gage 185 280 375 475 - - - - -

Nail Size (galvanized casing) Nail Size (galvanized casing)
5/1f,c 11/4 6d 140 210 275 360 8d 140 210 275 360
3/8 13/~ 8d 160 240 310 410 lOd 160 240 310f 410
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For S1: 1 inch =25.4 mm, 1 pound perfoot =14.5939 N/m.
For framing ofother species: (l) Find specific gravity for species of lumber in AF&PA National Design Specification. (2) For staples find shear value from table above for Structural 1panels (regardless ofactual grade) and multiply value by 0.82 for spe
cies with specific gravity of0.42 or greater, or 0.65 for all other species. (3) For nails find shear value from table above for nail size for actual grade and multiply value by the following adjustment factor: Specific Gravity Adjustment Factor = [1-(0.5 - SG)],
where SG =Specific Gravity of the framing lumber. This adjustment factor shall not be greater than 1.
Panel edges backed with 2-inch nominal or wider framing. Install panels eitherhorizontally or vertically. Space fasteners maximum 6 inches on center along intermediate framing members for 3/,-inch and '/'6-inch panels installed on studs spaced 24 inches
on center. For other conditions and panel thickness, space fasteners maximum 12 inches on center on intermediate supports. '
'I,-inch panel thickness or siding with a span rating of 16 inches on center is the minimum recommended where applied direct to framing as exterior siding.
Shears are permitted to be increased to values shown for 15/32-inch sheathing with same nailing provided (a) studs are spaced a maximum of 16 inches on center, or (b) if panels are applied with long dimension across studs.
Framing at adjoining panel edges shall be 3 inches nominal or wider, and nails shall be staggered where nails are spaced 2 inches on center.
Framing at adjoining panel edges shall be 3 inches nominal or wider, and nails shall be staggered where both of the following conditions are met: (1) 10d nails having penetration into framing of more than 1 '/2 inches and (2) nails are spaced 3 inches on
center.
Values apply to all-veneer plywood. Thickness at point of fastening on panel edges governs shear values.
Where panels are applied on both faces ofa wall and nail spacing is less than 6 inches o.c. on either side, panel joints shall be offset to fallon different framing members. Or framing shall be 3 inch nominal orthicker and nails on each side shall be staggered.
In Seismic Design Category D, E or F, where shear design values exceed 490 pounds per lineal foot (LRFD) or 350 pounds per lineal foot (ASD) all framing members receiving edge nailing from abutting panels shall not be less than a single 3-inch nomi
nal member. Plywood joint and sill plate nailing shall be staggered in all cases. See Section 2305.3.10 for sill plate size and anchorage requirements.
Galvanized nails shall be hot dipped or tumbled.
Staples shall have a minimum crown width of '/,6 inch.
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Particleboard panels shall be designed to resist shear only,
and chords, collector members and boundary elements shall
be connected at all comers. Panel edges shall be backed with
2-inch (51 mm) nominal or wider framing. Sheets are permit
ted to be installed either horizontally or vertically. For
3/8-inch (9.5 mm) particleboard sheets installed with the long
dimension parallel to the studs spaced 24 inches (610 mm)
o.c, nails shall be spaced at 6 inches (152 mm) o.c. along in
tennediate framing members. For all other conditions, nails
of the same size shall be spaced at 12 inches (305 mm) o.c.
along intennediate framing members. Particleboard panels
less than 12 inches (305 mm) wide shall be blocked.
Particleboard shall not be used to resist seismic forces in
structures in Seismic Design Category D, E or F.

2306.4.4 Fiberboard shear walls. The design shear capac
ity of fiberboard shear walls shall be in accordance with Ta
ble 2308.9.3(4). The fiberboard sheathing shall be applied
vertically or horizontally to wood studs not less than 2 inch
(51 mm) nominal thickness spaced 16 inches (406 mm) o.c.
Blocking not less than 2 inch (51 mm) nominal in thickness
shall be provided at horizontal joints. Fiberboard shall not
be used to resist seismic forces in structures in Seismic De
sign Category D, E or F.

2306.4.5 Shear walls sheathed with other materials.
Shear capacities for walls sheathed with lath and plaster, and
gypsum board shall be in accordance with Table 2306.4.5.
Shear walls sheathed with lath, plaster and gypsum board
shall be constructed in accordance with Chapter 25 and Sec
tion 2306.4.5.1. Walls resisting seismic loads shall be sub
ject to the limitations in Section 1617.6.

2306.4.5.1 Application of gypsum board or lath and!
plaster to wood framing.

2306.4.5.1.1 Joint staggering. End joints of adjacent
courses of gypsum board shall not occur over the
same stud.

2306.4.5.1.2 Blocking. Where required in Table
2306.4.5, wood blocking having the same cross-sec-

tional dimensions as the studs shall be provided at 
joints that are perpendicular to the studs. •

2306.4.5.1.3 Nailing. Studs, top and bottom plates
and blocking shall be nailed in accordance with Table
2304.9.1.

2306.4.5.1.4 Fasteners. The size and spacing of nails
shall be set forth in Table 2306.4.5. Nails shall be
spaced not less than 3/8 inch (9.5 mm) from edges and
ends of gypsum boards or sides of studs, blocking and
top and bottom plates.

230604.5.1.5 Gypsum lath. Gypsum lath shall be ap
plied perpendicular to the studs. Maximum allowable
shear values shall be as set forth in Table 2306.4.5.

2306.4.5.1.6 Gypsum sheathing. Four-foot-wide
(1219 mm) pieces of gypsum sheathing shall be ap
plied parallel or perpendicular to studs.
Two-foot-wide (610 mm) pieces of gypsum sheathing
shall be applied perpendicular to the studs. Maximum
allowable shear values shall be as set forth in Table
2306.4.5.

2306.4.5.1.7 Other gypsum boards. Gypsum board
shall be applied parallel or perpendicular to studs.
Maximum allowable shear values shall be as set forth _
in Table 2306.4.5. •

SECTION 2307
LOAD AND RESISTANCE FACTOR DESIGN

2307.1 Load and! resistance factor design (LRFD). The
structural analysis and construction of wood elements and
structures using load and resistance factor design (LRFD)
methods shall be in accordance with ASCE 16.

TABLE 2306.4.3
ALLOWABLE SHEAR FOR PARTICLEBOARD SHEAR WAll SHEATHING

PANELS APPLIED DIRECT TO FRAMING

MINIMUM NAIL Allowable shear (pounds per foot) nail spacing at
MINIMUM NOMINAL PENETRATION IN panel edges (inches)a
PANEL THICKNESS FRAMING Nail size (common or

PANEL GRADE (inch) (inches) galvanized box) 6 4 3 2

3/8 1 1/2 6d 120 180 230 300

3/8 1 1/2

130 190 240 315
M-S "Exterior Glue" 8d

and M-2 "Exterior Glue"
1/

2 140 210 270 350

1/
2 1 s/8

185 275 360 460
lOd

s/8 200 305 395 520

For SI: 1 inch =25.4 mm, 1 pound per foot =14.5939 N/m.
a. Values are not permitted in Seismic Design Category D, E or F.
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TABLE 2306.4.5
AllOWABLE SHEAR FOR WINIDJ OR SE!SMIC FORCES FOR SHEAR WAllS Of lATH

AU\!I1Ol PLASTER OR GVPSUM BOARIDl WOOD FRAMED WAll ASSEMBliES

T~iCKNIESS WAll fASTENER SPACiNGb SHEAR VAUJE8 ,e MiNiMUM
nrlPE Of MATERiAL Of MATERiAL CONS11RIUJCT!O~ MAXIMUM (inc~es) (plf) fASTENER SIZEc,d,J,k

1. Expanded metal or woven wire 7Is" Unblocked 6 180
No. 11 gage 1liz" long, 7/1{ head

lath and portland cement plaster 16 Ga. Galv. Staple, 7/s" legs

No. 13 gage, 11/ 8" long, I%t head,

3/s" lath and plasterboard nail
2. Gypsum lath, plain or perforated 1/2" plaster Unblocked 5 100 16 Ga. Galv. Staple, Ills" long

0.120" Nail, min. 31{ head, lIlt long

1/?"x2'x8' Unblocked 4 75 No. 11 gage, 131t long, 71 16" head,

Blockedf 4 175
diamond-point, galvanized

1/2" x 4'
Unblocked 7 100 16 Ga. Galv. Staple, 131t long

3. Gypsum sheathing

sIs" x 4' 4" edgel 6d galvanized
Blocked

7" field
200

0.120" Nail, min. 3/8'" head, 131t long

Unblockedf 7 75

Unblockedf 4 110
5d cooler or wallboard

Unblocked 7 100 0.120" Nail, min. 3/8" head, 11/
2" long

Unblocked 4 125 16 Gage Staple, lilt long
Blockedg 7 125

liz" Blockedg 4 150

Unblocked 8/12h 60

Blockedg 4/16h 160

Blockedg 4/12h 155 No.6-l ilt screws i

Blockedf, g 8/12h 70

4. Gypsum board, gypsum veneer
Blockedg 6/12h 90

base, or water-resistant gypsum
Unblockedf

7 115
6d cooler or wallboardbacking board

4 145
0.120" Nail, min. 3/8" head, 131t long

7 145 16 Gage Staple, 11/ 2" legs, 15/8" longBlockedg

4 175

Base ply-6d cooler or wallboard

sIs"
13/4" x 0.120" Nail, min. 3/s" head

Blockedg Base ply: 9 ISIs" 16 Ga. Galv. Staple

Two-ply Face ply: 7
250

Face p1y-8d cooler or wallboard

0.120" Nail, min. 3/g" head, 23/s" long

15 Ga. Galv. Staple, 21/t long

Unblocked 8/12h 70 No.6-l Ilt screws i

Blockedg 8/12h 90

For SI: 1 inch =25.4 mm, 1 foot == 304.8 mm, 1 pound per foot =14.5939 N/m.
a. These shear walls shall not be used to resist loads imposed by masonry or concrete construction (see Section 2305.1.5). Values shown are for short-term loading

due to wind or seismic loading in Seismic Design Categories A, Band C. Walls resisting seismic loads shall be subject to the limitations in Section 1617.6. Values
shown shall be reduced 25 percent for normal loading.

b. Applies to nailing at studs, top and bottom plates and blocking.
c. Alternate nails are permitted to be used if their dimensions are not less than the specified dimensions. Drywall screws are permitted to be substituted for the 5d, 6d

(cooler) nails listed above. 11
/ 4 inches Type S or W, No.6 for 6d (cooler) nails.

d. For properties of cooler nails, see ASTM C 514.
e. Except as noted, shear values are based on a maximum framing spacing of 16 inches on center.
f. Maximum framing spacing of 24 inches on center.
g. All edges are blocked, and edge nailing is provided at all supports and all panel edges.
h. First number denotes fastener spacing at the edges; second number denotes fastener spacing in the field.
i. Screws are Type W or S.
j. Staples shall have a minimum crown width oe/16 inch, measured outside the legs.
k. Staples for the attachment of gypsum lath and woven-wire lath shall have a minimum crown width of 3/4 inch, measured outside the legs.
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SECTION 2308
CONVENTIONAL LIGHT-FRAME CONSTRUCTION

2308.1 General. The requirements of this section are intended
for conventional light-frame construction. Other methods are
permitted to be used provided a satisfactory design is submitted
showing compliance with other provisions ofthis code. Interior
nonload-bearing partitions, ceilings and curtain walls of con
ventionallight-frame construction are not subject to the limita
tions of this section. Alternatively, compliance with the
following standard shall be permitted subject to the limitations
therein and the limitations of this code: American Forest and
Paper Association (AF&PA) Wood Frame Construction Man
ualfor One- and Two-Family Dwellings (WFCM).

2308.2 Limitations. Buildings are permitted to be constructed
in accordance with the provisions of conventional light-frame
construction, subject to the following limitations, and to further
limitations of Sections 2308.11 and 2308.12.

1. Buildings shall be limited to a maximum of three stories
above grade. For the purposes of this section, for build
ings in Seismic Design Category D or E as determined in
Section 1616, cripple stud walls shall be considered to be
a story.

Exception: Solid blocked cripple walls not exceeding
14 inches (356 mm) in height need not be considered a
story.

2. Bearing wall floor-to-floor heights shall not exceed 10
feet (3048 mm).

3. Loads as determined in Chapter 16 shall not exceed the
following:

3.1. Average dead loads shall not exceed 15 psf (718
N/m2) for roofs and exterior walls, floors and par
titions.

3.2. Live loads shall not exceed 40 psf (1916 N/m2)

for floors.

3.3. Ground snow loads shall not exceed 50 psf (2395
N/m2).

4. Wind speeds shall not exceed 100 miles per hour (mph)
(44 m/s) (3-second gust).

Exception: Wind speeds shall not exceed 110 mph
(48.4 m/s) 3-second gust for buildings in Exposure
Category A or B.

5. Roof trusses and rafters shall not span more than 40 feet
(12 192 mm) between points of vertical support.

6. The use of the provisions for conventional light-frame
construction in this section shall not be permitted for
buildings in Seismic Design Category B, C, D, E or F for
Seismic Use Group ITI, as determined in Section 1616.

7. Conventional light-frame construction is limited in irreg
ular structures in Seismic Design Category D or E, as
specified in Section 2308.12.6.

2308.2.1 Basic wind speed greater than 100 mph (3 m secm

ond gust). Where the basic wind speed exceeds 100 mph
(3-second gust), the provisions of either the AF&PA Wood
Frame Construction Manual for One- and Two-Family
Dwellings (WFCM), or the SBCCI Standard for Hurri-
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cane-Resistant Residential Construction (SSTD 10), are IA
permitted to be used. ..

2308.2.2 Buildings in Seismic Design Category B, C, D or
E. Buildings of conventional light-frame construction in
Seismic Design Category B or C, as determined in Section
1616, shall comply with the additional requirements in Sec-
tion 2308.11.

Exceptions:

1. Detached one- and two-family dwellings as appli
cable in Section 101.2 in Seismic Design Category
B.

2. Detached one- and two-family dwellings as appli
cable in Section 101.2 in Seismic Design Category
C where masonry veneer is limited to the first two
stories above grade.

Buildings of conventional light-frame construction in
Seismic Design Category D or E, as determined in Section
1616, shall comply with the additional requirements in Sec
tion 2308.12.

2308.3 Braced wall lines. Buildings shall be provided with ex- .
terior and interior braced wall lines as described in Section
2308.9.3 and installed in accordance with Sections 2308.3.1
through 2308.3.4.

2308.3,]. Spacing. Spacing of braced wall lines shall not ex-
ceed 35 feet (10668 mm) o.c. in both the longitudinal and _
transverse directions in each story. .,

2308.3.2 Braced wan panel connections. Forces shall be
transferred from the roofs and floors to braced wall panels
and from the braced wall panels in upper stories to the
braced wall panels in the story below by the following:

1. Braced wall panel top and bottom plates shall be fas
tened to joists, rafters or full-depth blocking. Braced
wall panels shall be extended and fastened to roof
framing at intervals not to exceed 50 feet (15240 mm)
between parallel braced wall lines.

Exception: Where roof trusses are used, lateral
forces shall be transferred from the roofdiaphragm
to the braced wall by blocking of the ends of the
trusses or by other approved methods.

2. Bottom plate fastening to joist or blocking below shall
be with not less than 3-16d nails at 16 inches (406
mm) o.c.

3. Blocking shall be nailed to the top plate below with
not less than 3-8d toenails per block.

4. Joists parallel to the top plates shall be nailed to the
top plate with not less than 8d toenails at 6 inches (152
mm) o.c.

In addition, top plate laps shall be nailed with not less than
8-16d face nails on each side ofeach break in the top plate.

2308.3.3 sm anchorage. Where foundations are required
by Section 2308.3.4, braced wall line sills shall be anchored _
to concrete or masonry foundations. Such anchorage shall .,
conform to the requirements of Section 2308.6 except that
such anchors shall be spaced at not more than 4 feet (1219
mm) o.c. for structures over two stories in height. The an-
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chors shall be distributed along the length of the braced wall
line. Other anchorage devices having equivalent capacity
are permitted.

2308.3.3.1 AIllClhlGliage to angwoorrl! ffOllHlrndllatftol!lls. Where
all-wood foundations are used, the force transfer from
the braced wall lines shall be determined based on calcu
lation and shall have a capacity greater than or equal to
the connections required by Section 2308.3.3.

2308.3.4\ Braced wain nine SllllPPOlit. Braced wall lines shall
be supported by continuous foundations.

JExceptioK1l~ For structures with a maximum plan dimen
sion not over 50 feet (15 240 mm), continuous founda
tions are required at exterior walls only.

2308.4 Design of jplorltnoJl1ls. Where a building ofotherwise con
ventional construction contains nonconventional structural el
ements, those elements shall be designed to resist the forces
specified in Chapter 16. The extent of such design need only
demonstrate compliance of nonconventional elements with
other applicable provisions of this code, and shall be compati
ble with the performance of the conventional framed system.

2308.5 COIl1lHlledimlls all1l.d fasteners. Connections and fasten
ers used in conventional construction shall comply with the re
quirements of Section 2304.9.

2308.6 FOllllJIRdatiolIl1 pllates or sftllfis. Foundations and footings
shall be as specified in Chapter 18. Foundation plates or sills
resting on concrete or masonry foundations shall comply with
Section 2304.3.1. Foundation plates or sills shall be bolted or
anchored to the foundation with not less than I/rinch-diameter
(12.7 rom) steel bolts or approved anchors. Bolts shall be em
bedded at least 7 inches (178 mm) into concrete or masonry,
and spaced not more than 6 feet (1829 mm) apart. There shall
be a minimum of two bolts or anchor straps per piece with one
bolt or anchor strap located not more than 12 inches (305 mm)
or less than 4 inches (102 rom) from each end of each piece. A
properly sized nut and washer shall be tightened on each bolt to
the plate.

2308.7 Giilidelis. Girders for single-story construction or gird
ers supporting loads from a single floor shall not be less than 4
inches by 6 inches (102 rom by 152 rom) for spans 6 feet (1829
rom) or less, provided that girders are spaced not more than 8
feet (2438 mm) o.c. Spans for built-up 2-inch (51 mm) girders
shall be in accordance with Table 2308.9.5 or 2308.9.6. Other
girders shall be designed to support the loads specified in this
code. Girder end joints shall occur over supports.

Where a girder is spliced over a support, an adequate tie shall
be provided. The ends of beams or girders supported on ma
sonry or concrete shall not have less than 3 inches (76 rom) of
bearing.

2308.8 Floor joists. Spans for floor joists shall be in accor
dance with Table 2308.8(1) or 2308.8(2). For other grades and
or species, refer to the AF&PA Span Tables for Joists and Raf
ters.

2308.8.n Bearing. Except where supported on a I-inch by
4-inch (25.4 mm by 102 rom) ribbon strip and nailed to the
adjoining stud, the ends ofeach joist shall not have less than
11/ 2 inches (38 rom) ofbearing on wood or metal, or less than
3 inches (76 rom) on masonry.
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2308.8.2 FramiiJnlg detaiHs. Joists shall be supported later
ally at the ends and at each support by solid blocking except
where the ends of the joists are nailed to a header, band or
rim joist or to an adjoining stud or by other means. Solid
blocking shall not be less than 2 inches (51mm) in thickness
and the full depth of the joist. Notches on the ends of joists
shall not exceed one-fourth the joist depth. Holes bored in
joists shall not be within 2 inches (51 mm) ofthe top or bot
tom of the joist, and the diameter of any such hole shall not
exceed one-third the depth of the joist. Notches in the top or
bottom of joists shall not exceed one-sixth the depth and
shall not be located in the middle third of the span.

Joist framing from opposite sides ofa beam, girder or par
tition shall be lapped at least 3 inches (76 mm) or the oppos
ing joists shall be tied together in an approved manner.

Joists framing into the side of a wood girder shall be sup
ported by framing anchors or on ledger strips not less than 2
inches by 2 inches (51 rom by 51 rom).

2308.8.2.n Engineered woorll IProduds. Cuts, notches I"

and holes bored in trusses, laminated veneer lumber, I,."~.,".,',,•. '

glue-laminated members or I-joists are not permitted un- i"i

less the effects of such penetrations are specifically con
sidered in the design of the member.

2308.8.3 Framing around. opeIl'Bi.ngs. Trimmer and header
joists shall be doubled, or of lumber ofequivalent cross sec
tion, where the span ofthe header exceeds 4 feet (1219 mm).
The ends of header joists more than 6 feet (1829 rom) long
shall be supported by framing anchors or joist hangers un
less bearing on a beam, partition or wall. Tail joists over 12
feet (3658 rom) long shall be supported at the header by
framing anchors or on ledger strips not less tban 2 inches by
2 inches (51 rom by 51 mm).

2308.8.4 Supporting beariJrng JPlartiltioos. Bearing parti
tions parallel to joists shall be supported on beams, girders,
doubled joists, walls or other bearing partitions. Bearing
partitions perpendicular to joists shall not be offset from
supporting girders, walls or partitions more than the joist
depth unless such joists are of sufficient size to carry the ad
ditionalload.

2308.8.5 LateraH support. Floor, attic and roof framing
with a nominal depth-to-thickness ratio greater than or
equal to 5: 1 shall have one edge held in line for the entire
span. Where the nominal depth-to-thickness ratio of the
framing member exceeds 6: 1, there shall be one line of
bridging for each 8 feet (2438 mm) of span, unless both
edges of the member are held in line. The bridging shall
consist of not less than I-inch by 3-inch (25 mm by 76 mm)
lumber, double nailed at each end, of equivalent metal
bracing of equal rigidity, full-depth solid blocking or other
approved means. A line of bridging shall also be required
at supports where equivalent lateral support is not other
wise provided.

2308.8.<6 Stmctuuai floo!!" sheathing. Structural floor
sheathing shall comply with the provisions of Section
2304.7.1.

2308.8.7 Undlerg 1flloor veJmtiiatnonn. For under-floor ventila
tion, see Section 1203.3.
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DEAD LOAD = 10 Dsf DEAD LOAD = 20 Dsf

JOIST 2x6 2x8 2x10 2x12 2x6 2x8 2x10 2x12

SPACING Maximum floor ioist SDans
(inches) SPECIES AND GRADE {ft. - inJ {ft. - inJ {ft. - inJ {ft. - inJ (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.)

Douglas Fir-Larch SS 12-6 16-6 21-0 25-7 12-6 16-6 21-0 25-7

Douglas Fir-Larch #1 12-0 15-10 20-3 24-8 12-0 15-7 19-0 22-0

Douglas Fir-Larch #2 11-10 15-7 19-10 23-0 11-6 14-7 17-9 20-7

DouQ:las Fir-Larch #3 9-8 12-4 15-0 17-5 8-8 11-0 13-5 15-7

Hem-Fir SS 11-10 15-7 19-10 24-2 11-10 15-7 19-10 24-2

Hem-Fir #1 11-7 15-3 19-5 23-7 11-7 15-2 18-6 21-6

Hem-Fir #2 11-0 14-6 18-6 22-6 11-0 14-4 17-6 20-4

Hem-Fir #3 9-8 12-4 15-0 17-5 8-8 11-0 13-5 15-7
12

Southern Pine SS 12-3 16-2 20-8 25-1 12-3 16-2 20-8 25-1

Southern Pine #1 12-0 15-10 20-3 24-8 12-0 15-10 20-3 24-8

Southern Pine #2 11-10 15-7 19-10 24-2 11-10 15-7 18-7 21-9

Southern Pine #3 10-5 13-3 15-8 18-8 9-4 11-11 14-0 16-8

Spruce-Pine-Fir SS 11-7 15-3 19-5 23-7 11-7 15-3 19-5 23-7

Spruce-Pine-Fir #1 11-3 14-11 19-0 23-0 11-3 14-7 17-9 20-7

Spruce-Pine-Fir #2 11-3 14-11 19-0 23-0 11-3 14-7 17-9 20-7
Snrur.p.-Pinp.-Fir #1 9-R 11.-4 1~-0 17-:1 R-R 11-0 11-:1 1:1-7

Douglas Fir-Larch SS 11-4 15-0 19-1 23-3 11-4 15-0 19-1 23-0

Douglas Fir-Larch #1 10-11 14-5 18-5 21-4 10-8 13-6 16-5 19-1
Douglas Fir-Larch #2 10-9 14-1 17-2 19-11 9-11 12-7 15-5 17-10

DouQ:las Fir-Larch #3 8-5 10-8 13-0 15-1 7-6 9-6 11-8 13-6

Hem-Fir SS 10-9 14-2 18-0 21-11 10-9 14-2 18-0 21-11

Hem-Fir #1 10-6 13-10 17-8 20-9 10-4 13-1 16-0 18-7

Hem-Fir #2 10-0 13-2 16-10 19-8 9-10 12-5 15-2 17-7

Hem-Fir #3 8-5 10-8 13-0 15-1 7-6 9-6 11-8 13-6
16

Southern Pine SS 11-2 14-8 18-9 22-10 11-2 14-8 18-9 22-10

Southern Pine #1 10-11 14-5 18-5 22-5 10-11 14-5 17-11 21-4

Southern Pine #2 10-9 14-2 18-0 21-1 10-5 13-6 16':'1 18-10

Southern Pine #3 9-0 11-6 13-7 16-2 8-1 10-3 12-2 14-6

Spruce-Pine-Fir SS 10-6 13-10 17-8 21-6 10-6 13-10 17-8 21-4

Spruce-Pine-Fir #1 10-3 13-6 17-2 19-11 9-11 12-7 15-5 17-10

Spruce-Pine-Fir #2 10-3 13-6 17-2 19-11 9-11 12-7 15-5 17-10
Soruce-Pine-Fir #3 8-5 10-8 13-0 15-1 7-6 9-6 11-8 13-6
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TABLE 2308.8(1)
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES

(Residential Sleeping Areas, Live Load = 30 psf, ULl = 360)

(continued)
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TABlIE 2308.8(1 )-continued
flOOR JOIST SPANS fOR COMMON UJMBIER SPIEC~ES

(Residential Sleeping Areas, live load =30 pst, U/1 =360)

DEAD lOAD = 10 IOsf DEAD lOAD = 20 lOst

JOIST
2)(6 2x8 2x10 2x12 2)(6 2)(8 2)(10 2)(12

SPACING Maximum floor Joist slOans
linches\ SPECiES AND GRADIE m.- in.\ (ft, - in.\ m.-in.\ (ft, - in.\ (ft, - in.) (ft, - in.) (ft.-in.) (ft. - in.)

Douglas Fir-Larch SS 10-8 14-1 18-0 21-10 10-8 14-1 18-0 21-0

Douglas Fir-Larch #1 10-4 13-7 16-9 19-6 9-8 12-4 15-0 17-5

Douglas Fir-Larch #2 10-1 12-10 15-8 18-3 9-1 11-6 14-1 16-3

Dou2:1as Fir-Larch #3 7-8 9-9 11-10 13-9 6-10 8-8 10-7 12-4
Hem-Fir SS 10-1 13-4 17-0 20-8 10-1 13-4 17-0 20-7
Hem-Fir #1 9-10 13-0 16-4 19-0 9-6 12-0 14-8 17-0
Hem-Fir #2 9-5 12-5 15-6 17-1 8-11 11-4 13-10 16-1

19.2
Hem-Fir #3 7-8 9-9 11-10 13-9 6-10 8-8 10-7 12-4
Southern Pine SS 10-6 13-10 17-8 21-6 10-6 13-10 17-8 21-6
Southern Pine #1 10-4 13-7 17-4 21-1 10-4 13-7 16-4 19-6
Southern Pine #2 10-1 13-4 16-5 19-3 9-6 12-4 14-8 17-2
Southern Pine #3 8-3 10-6 12-5 14-9 7-4 9-5 11-1 13-2
Spruce-Pine-Fir SS 9-10 13-0 16-7 20-2 9-10 13-0 16-7 19-6
Spruce-Pine-Fir #1 9-8 12-9 15-8 18-3 9-1 11-6 14-1 16-3
Spruce-Pine-Fir #2 9-8 12-9 15-8 18-3 9-1 11-6 14-1 16-3
Snnwf'-Pinf'-Fir #1 7-R <)-<) 11-10 n-<) fl-lO R-R lQ-7 17-:-4

Douglas Fir-Larch SS 9-11 13-1 16-8 20-3 9-11 13-1 16-2 18-9
Douglas Fir-Larch #1 9-7 12-4 15-0 17-5 8-8 11-0 13-5 15-7
Douglas Fir-Larch #2 9-1 11-6 14-1 16-3 8-1 10-3 12-7 14-7
DOUl~Jas Fir-Larch #3 6-10 8-8 10-7 12-4 6-2 7-9 9-6 11-0
Hem-Fir SS 9-4 12-4 15-9 19-2 9-4 12-4 15-9 18-5
Hem-Fir #1 9-2 12-0 14-8 17-0 8-6 10-9 13-1 15-2
Hem-Fir #2 8-9 11-4 13-10 16-1 8-0 10-2 12-5 14-4

24
Hem-Fir #3 6-10 8-8 10-7 12-4 6-2 7-9 9-6 11-0
Southern Pine SS 9-9 12-10 16-5 19-11 9-9 12-10 16-5 19-11
Southern Pine #1 9-7 12-7 16-1 19-6 9-7 12-4 14-7 17-5
Southern Pine #2 9-4 12-4 14-8 17-2 8-6 11-0 13-1 15-5
Southern Pine #3 7-4 9-5 11-1 13-2 6-7 8-5 9-11 11-10
Spruce-Pine-Fir SS 9-2 12-1 15-5 18-9 9-2 12-1 15-0 17-5
Spruce-Pine-Fir #1 8-11 11-6 14-1 16-3 8-1 10-3 12-7 14-7
Spruce-Pine-Fir #2 8-11 11-6 14-1 16-3 8-1 10-3 12-7 14-7
Snruce-Pine-Fir #3 6-10 8-8 10-7 12-4 6-2 7-9 9-6 11-0

Check sources for availability of lumber in lengths greater than 20 feet.

For SI: I inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 47.8 N/m2.
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DEAD LOAD =10 Dsf DEAD LOAD =20 Dsf

JOIST 2x6 2x8 2x10 2x12 2x6 2x8 2x10 2x12

SPACING Maximum floor ioist SDans

(inches) SPECIES AND GRADE (ft. - in.) (ft, - in.) (ft. - in.) 1ft. - in.) (ft. - in.) (ft. - in.\ (ft. - in.\ (ft. - in.)

Douglas Fir-Larch SS 11-4 15-0 19-1 23-3 11-4 15-0 19-1 23-3

Douglas Fir-Larch #1 10-11 14-5 18-5 22-0 10-11 14-2 17-4 20-1

Douglas Fir-Larch #2 10-9 14-2 17-9 20-7 10-6 13-3 16-3 18-10

DouQ:1as Fir-Larch #3 8-8 11-0 13-5 15-7 7-11 10-0 12-3 14-3

Hem-Fir SS 10-9 14-2 18-0 21-11 10-9 14-2 18-0 21-11

Hem-Fir #1 10-6 13-10 17-8 21-6 10-6 13-10 16-11 19-7

Hem-Fir #2 10-0 13-2 16-10 20-4 10-0 13-1 16-0 18-6

Hem-Fir #3 8-8 11-0 13-5 15-7 7-11 10-0 12-3 14-3
12

Southern Pine SS 11-2 14-8 18-9 22-10 11-2 14-8 18-9 22-10

Southern Pine #1 10-11 14-5 18-5 22-5 10-11 14-5 18-5 22-5

Southern Pine #2 10-9 14-2 18-0 21-9 10-9 14-2 16-11 19-10
Southern Pine #3 9-4 11-11 14-0 16-8 8-6 10-10 12-10 15-3

Spruce-Pine-Fir SS 10-6 13-10 17-8 21-6 10-6 13~1O 17-8 21-6

Spruce-Pine-Fir #1 10-3 13-6 17-3 20-7 10-3 13-3 16-3 18-10
Spruce-Pine-Fir #2 10-3 13-6 17-3 20-7 10-3 13-3 16-3 18-10
Snmrp-Pinf':-Fir #1 R-R 11-0 n-'i 1"i-7 7-11 10-0 17-1 14-1

Douglas Fir-Larch SS 10-4 13-7 17-4 21-1 10-4 13-7 17-4 21-0

Douglas Fir-Larch #1 9-11 13-1 16-5 19-1 9-8 12-4 15-0 17-5
Douglas Fir-Larch #2 9-9 12-7 15-5 17-10 9-1 11-6 14-1 16-3
DouQlas Fir-Larch #3 7-6 9-6 11-8 13-6 6-10 8-8 10-7 12-4

Hem-Fir SS 9-9 12-10 16-5 19-11 9-9 12-10 16-5 19-11
Hem-Fir #1 9-6 12-7 16-0 18-7 9-6 12-0 14-8 17-0
Hem-Fir #2 9-1 12-0 15-2 17-7 8-11 11-4 13-10 16-1

16
Hem-Fir #3 7-6 9-6 11-8 13-6 6-10 8-8 10-7 12-4

Southern Pine SS 10-2 13-4 17-0 20-9 10-2 13-4 17-0 20-9

Southern Pine #1 9-11 13-1 16-9 20-4 9-11 13-1 16-4 19-6

Southern Pine #2 9-9 12-10 16-1 18-10 9-6 12-4 14-8 17-2

Southern Pine #3 8-1 10-3 12-2 14-6 7-4 9-5 11-1 13-2

Spruce-Pine-Fir SS 9-6 12-7 16-0 19-6 9-6 12-7 16-0 19-6
Spruce-Pine-Fir #1 9-4 12-3 15-5 17-10 9-1 11-6 14-1 16-3
Spruce-Pine-Fir #2 9-4 12-3 15-5 17-10 9-1 11-6 14-1 16-3
Snruce-Pine-Fir #3 7-6 9-6 11-8 13-6 6-10 8-8 10-7 12-4
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TABLE 2308.8(2)
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES
(Residential living Areas, live Load =40 psf, U~=360)

(continued)
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TA~llE 2308.8(2}-corntorn~elD1

flOOIA JO~STSPANS fOIA COMMON lUJMBE~ SPIECilES
(lResolD1erntia! Uvorng Areas, LOve loalD1 = 40 [pst, ILJ~ = 360)

DEAD lOAD =10 csf DEAD lOAD =20 Dsf

JOIST
2)(6 2)(8 2)(10 2)(12 2)(6 2)(8 2)(10 2)(12

SPAC~NG Maximum flool' ioist soans
Cinches} SPECUES AND GRADE m. - in.> m.-in.) m.-in.) (ft.-in.) (ft. - in.> (ft. - in.) m.-in.) (ft. - in.)

Douglas Fir-Larch SS 9-8 12-10 16-4 19-10 9-8 12-10 16-4 19-2
Douglas Fir-Larch #1 9-4 12-4 15-0 17-5 8-10 11-3 13-8 15-11
Douglas Fir-Larch #2 9-1 11-6 14-1 16-3 8-3 10-6 12-10 14-10
Douglas Fir-Larch #3 6-10 8-8 10-7 12-4 6-3 7-11 9-8 11-3
Hem-Fir SS 9-2 12-1 15-5 18-9 9-2 12-1 15-5 18-9
Hem-Fir #1 9-0 11-10 14-8 17-0 8-8 10-11 13-4 15-6
Hem-Fir #2 8-7 11-3 13-10 16-1 8-2 10-4 12-8 14-8

19.2
Hem-Fir #3 6-10 8-8 10-7 12-4 6-3 7-11 9-8 11-3
Southern Pine SS 9-6 12-7 16-0 19-6 9-6 12-7 16-0 19-6
Southern Pine #1 9-4 12-4 15-9 19-2 9-4 12-4 14-11 17-9
Southern Pine #2 9-2 12-1 14-8 17-2 8-8 11-3 13-5 15-8
Southern Pine #3 7-4 9-5 11-1 13-2 6-9 8-7 10-1 12-1
Spruce-Pine-Fir SS 9-0 11-10 15-1 18-4 9-0 11-10 15-1 17-9
Spruce-Pine-Fir #1 8-9 11-6 14-1 16-3 8-3 10-6 12-10 14-10
Spruce-Pine-Fir #2 8-9 11-6 14-1 16-3 8-3 10-6 12-10 14-10
~nnH"p.-Pinp.-Fir #1 tl- l() R-R 10-7 12-4 tl-1 7-11 Q-R 11-1

~ .

Douglas Fir-Larch SS 9-0 11-11 15-2 18-5 9-0 11-11 14-9 17-1
Douglas Fir-Larch #1 8-8 11-0 13-5 15-7 7-11 10-0 12-3 14-3
Douglas Fir-Larch #2 8-1 10-3 12-7 14-7 7-5 9-5 11-6 13-4
Douglas Fir-Larch #3 6-2 7-9 9-6 11-0 5-7 7-1 8-8 10-1
Hem-Fir SS 8-6 11-3 14-4 17-5 8-6 11-3 14-4 16-103

Hem-Fir #1 8-4 10-9 13-1 15-2 7-9 9-9 11-11 13-10
Hem-Fir #2 7-11 10-2 12-5 14-4 7-4 9-3 11-4 13-1

24
Hem-Fir #3 6-2 7-9 9-6 11-0 5-7 7-1 8-8 10-1
Southern Pine SS 8-10 11-8 14-11 18-1 8-10 11-8 14-11 18-1
Southern Pine #1 8-8 11-5 14-7 17-5 8-8 11-3 13-4 15-11
Southern Pine #2 8-6 11-0 13-1 15-5 7-9 10-0 12-0 14-0
Southern Pine #3 6-7 8-5 9-11 11-10 6-0 7-8 9-1 10-9
Spruce-Pine-Fir SS 8-4 11-0 14-0 17-0 8-4 11-0 13-8 15-11
Spruce-Pine-Fir #1 8-1 10-3 12-7 14-7 7-5 9-5 11-6 13-4
Spruce-Pine-Fir #2 8-1 10-3 12-7 14-7 7-5 9-5 11-6 13-4
Soruce-Pine-Fir #3 6-2 7-9 9-6 11-0 5-7 7-1 8-8 10-1

Check sources for availability of lumber in lengths greater than 20 feet.
For SI: 1 inch =25.4 mm, I foot =304.8 rom, 1 pound per square fo·ot =47.8 N/m2•

a. End bearing length shall be increased to 2 inches.
~o
o
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WOOD

2308.9 Wan framing.

2308.9.1 Size, height and spacing. The size, height and
spacing of studs shall be in accordance with Table 2308.9.1
except that utility-grade studs shall not be spaced more than
16 inches (406 mm) o.c., or support more than a roof and
ceiling, or exceed 8 feet (2438 mm) in height for exterior
walls and load-bearing walls or 10 feet (3048 mm) for inte
rior nonload-bearing walls.

2308.9.2 Framing details. Studs shall be placed with their
wide dimension perpendicular to the wall. Not less than three
studs shall be installed at each comer of an exterior wall.

Exception: At comers, two studs are permitted, provided
wood spacers or backup cleats of 3Jg-inch-thick (9.5 mm)
wood structural panel, 3Jg-inch (9.5 mm) Type M "Exterior
Glue" particleboard, l-inch-thick (25 mm) lumber or
other approved devices that will serve as an adequate
backing for the attachment of facing materials are used.
Where fire-resistance ratings or shear values are involved,
wood spacers, backup cleats or other devices shall not be
used unless specifically approved for such use.

2308.9.2.1 Top plates. Bearing and exterior wall studs
shall be capped with double top plates installed to pro
vide overlapping at comers and at intersections with
other partitions. End joints in double top plates shall be
offset at least 48 inches (1219 mm), and shall be nailed
with not less than eight 16d face nails on each side of the
joint. Plates shall be a nominal 2 inches (51 mm) in depth
and have a width at least equal to the width of the studs.

Exception: A single top plate is permitted, provided
the plate is adequately tied at joints, comers and inter
secting walls by at least the equivalent of 3-inch by
6-inch (76 mm by 152 mm) by 0.036-inch-thick
(0.914 mm) galvanized steel that is nailed to each wall
or segment of wall by six 8d nails or equivalent, pro
vided the rafters, joists or trusses are centered over the
studs with a tolerance ofno more than 1inch (25 mm).

2308.9.2.2 Top plates foJ[" studs spaced at 24 inches
(610 mm). Where bearing studs are spaced at 24-inch

(610mm) intervals and top plates are less than two 2-inch
by 6-inch (51 mm by 152 mm) or two 3-inch by 4-inch
(76 mm by 102 mm) members and where the floor joists,
floor trusses or roof trusses that they support are spaced
at more than 16-inch (406 mm) intervals, such joists or
trusses shall bear within 5 inches (127 mm) of the studs
beneath or a third plate shall be installed.

2308.9.2.3 NonbeariHlg walls and partitions. In
nonbearing walls and partitions, studs shall be spaced not
more than 28 inches (711 mm) o.c. and are permitted to
be set with the long dimension parallel to the wall. Inte
rior nonbearing partitions shall be capped with no less
than a single top plate installed to provide overlapping at
comers and at intersections with other walls and parti
tions. The plate shall be continuously tied at joints by
solid blocking at least 16 inches (406 mm) in length and
equal in size to the plate or by 1/2-inch by 11/ 2-inch (12.7
mm by 38 mm) metal ties with spliced sections fastened
with two 16d nails on each side of the joint.

2308.9.2.4 Plates or sins. Studs shall have full bearing
on a plate or sill not less than 2 inches (51 mm) in thick
ness having a width not less than that of the wall studs.

2308.9.3 Bracing. Braced wall lines shall consist of braced
wall panels that meet the requirements for location, type and
amount of bracing as shown in Figure 2308.9.3, specified in
Table 2308.9.3(1), and are in line or offset from each other
by not more than 4 feet (1219 mm). Braced wall panels shall
start not more than 8 feet (2438 mm) from each end of a
braced wall line. A designed collector shall be provided if
the bracing begins more than 12.5 feet (3810 mm) from an
end of a braced wall line. Braced wall panels shall be clearly
indicated on the plans. Construction of braced wall panels
shall be by one of the following methods:

1. Nominal I-inch by 4-inch (25 mm by 102 mm) con
tinuous diagonal braces let into top and bottom plates
and intervening studs, placed at an angle not more
than 60 degrees (1.0 fad) or less than 45 degrees (0.79
rad) from the horizontal and attached to the framing in
conformance with Table 2304.9.1.

•

TABLE 2308.9.1
SIZE, HEIGHT AND SPACING OF WOOD STUDS

BEARING WAllS NONBEARING WALLS

Laterally unsupported Supporting one
stud heighta Supporting roof floor, roof Supporting two 1loors, roof

(feet) and ceiling only and ceiling and ceiling
Laterally unsupported

STUD SIZE Spacing stud heighta Spacing
(inches) (inches) (feet) (inches)

2 x 3b - - - - 10 16

2x4 10 24 16 - 14 24

3x4 10 24 24 16 14 24

2x5 10 24 24 - 16 24

2x6 10 24 24 16 20 24

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm.
a. Listed heights are distances between points of lateral support placed perpendicular to the plane of the wall. Increases in unsupported height are permitted where

justified by an analysis.
b. Shall not be used in exterior walls.
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2. Wood boards of sIs-inch (15.9 nun) net minimum
thickness applied diagonally on studs spaced not over
24 inches (610 nun) o.c.

3. Wood structural panel sheathing with a thickness not
less than S/16 inch (7.9 mm) for a 16-inch (406 mm)
stud spacing and not less than 3/s inch (9.5 mm) for a
24-inch (610 nun) stud spacing in accordance with
Tables 2308.9.3(2) and 2308.9.3(3).

4. Fiberboard sheathing panels not less than 1/2 inch
(12.7 nun) thick applied vertically or horizontally on
studs spaced not over 16 inches (406 mm) o.c. where
installed with fasteners in accordance with Section
2306.4.4 and Table 2308.9.3(4).

5. Gypsum board [sheathing '/2 inch (12.7 mm) thick by
4 feet (1219 mm) wide wallboard or veneer base] on
studs spaced not over 24 inches (610 nun) o.c. and
nailed at 7 inches (178 mm) o.c. with nails as required
by Table 2306.4.5.

6. Particleboard wall sheathing panels where installed in
accordance with Table 2308.9.3(5).

7. Portland cement plaster on studs spaced 16 inches
(406 mm) o.c. installed in accordance with Section
2510.

8. Hardboard panel siding where installed in accordance
with Section 2303.1.6 and Table 2308.9.3(6).

For cripple wall bracing, see Section 2308.9.4.1. For
Methods 2, 3, 4, 6, 7 and 8, each panel must be at least 48
inches (1219 nun) in length, covering three stud spaces
where studs are spaced 16 inches (406 nun) apart and cover
ing two stud spaces where studs are spaced 24 inches (610
mm) apart.

For Method 5, each panel must be at least 96 inches (2438
nun) in length where applied to one face of a panel and 48
inches (1219 mm) where applied to both faces.

All vertical joints of panel sheathing shall occur over
studs and adjacent panel joints shall be nailed to common
framing members. Horizontal joints shall occur over block
ing or other framing equal in size to the studding except
where waived by the installation requirements for the spe
cific sheathing materials.

Sole plates shall be nailed to the floor framing and top
plates shall be connected to the framing above in accordance
with Section 2308.3.2. Where joists are perpendicular to
braced wall lines above, blocking shall be provided 'under
and in line with the braced wall panels.

2308.9.3,]. Alltemative bJradl!1lg. Any bracing required
by Section 2308.9.3 is permitted to be replaced by the
following:

1. In one-story buildings, each panel shall have a
length of not less than 2 feet 8 inches (813 mm) and
a height of not more than 10 feet (3048 nun). Each
panel shall be sheathed on one face with
3/s-inch-minimum-thickness (9.5 mm) wood struc
tural panel sheathing nailed with 8d common or gal-

WOOlIDl

vanized box nails in accordance with Table ~'
2304.9.1 and blocked at wood structural panel .~
edges. Two anchor bolts installed in accordance .
with Section 2308.6 shall be provided in each panel.
Anchor bolts shall be placed at each panel outside
quarter points. Each panel end stud shall have a
tie-down device fastened to the foundation, capable
of providing an approved uplift capacity of not less
than 1,800 pounds (8006 N). The tie-down device
shall be installed in accordance with the manufac
turer's recommendations. The panels shall be sup
ported directly on a foundation or on floor framing
supported directly on a foundation that is continu
ous across the entire length of the braced wall line.
This foundation shall be reinforced with not less
than one No.4 bar top and bottom.

Where the continuous foundation is required to
have a depth greater than 12 inches (305 mm), a
minimum 12-inch by 12-inch (305 nun by 305
mm) continuous footing or turned down slab edge
is permitted at door openings in the braced wall
line. This continuous footing or turned down slab
edge shall be reinforced with not less than one No.
4 bar top and bottom. This reinforcement shall be
lapped 15 inches (381 mm) with the reinforcement
required in the continuous foundation located di
rectly under the braced wall line.

2. In the first story of two-story buildings, each wall
panel shall be braced in accordance with Section
2308.9.3.1, Item 1, except that the wood structural
panel sheathing shall be provided on both faces,
three anchor bolts shall be placed at one-quarter
points, and tie-down device uplift capacity shall
not be less than 3,000 pounds (13 344 N).

2308.9.~ Criipple wails. Foundation cripple walls shall be
framed of studs not less in size than the studding above with
a minimum length of 14 inches (356 mm), or shall be framed
of solid blocking. Where exceeding 4 feet (1219 mm) in
height, such walls shall be framed of studs having the size
required for an additional story.

2308.9.4.11. JRJradng. For the purposes of this section,
cripple walls having a stud height exceeding 14 inches
(356 rnm) shall be considered a story and shall be braced
in accordance with Table 2308.9.3(1) for Seismic Design
Category A, B or C. See Section 2308.12.4 for Seismic
Design Category D or E.

2308.9.4.2 NaiiUng of lIuadl!1lg. Spacing of edge nailing
for required wall bracing shall not exceed 6 inches (152
mm) o.c. along the foundation plate and the top plate of
the cripple wall. Nail size, nail spacing for field nailing
and more restrictive boundary nailing requirements shall
be as required elsewhere in the code for the: specific brac
ing material used.

2308.9.5 Openings nn exterior wails.
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SEISMIC DESIGN CATEGORY MAXIMUM WALL SPACING (feet) REQUIRED BRACING LENGTH, b

A,B,andC 35'-0" Table 2308.9.3(1) and Section 2308.9.3

DandE 25'-0" Table 2308.12.4

UPTO 4'·0"
OfFSET ALLOWED IN
BRACED WAll LINE

BRACED
WALL
PANELS

BRACED WALL BRACED WALL LINE X
LINE NO. 4~ 0. <

~Sl ;S~O"
J '0". ~

J ~(Sl' OR
I <'c-18.

OVSI ~ BRACED
,./ WALL

__ - LINE Y

BRACED WALL~/
LINE NO. 3 .~

8'O"MAXTO
FIRST BRACED
WALL PANEL '-

BRACED. I
WALL ~I
LINE NO.1

BRACED WALL LINE

~

BRACED WALL
LINE NO. 1~

EXTERIOR
BRACED WALL
PANELS ARE
IN ONE PLANE
VERTICALLY
EXCEPT AS
PROVIDED FOR
IN SECTION
2308.12.6

NOTES:
(l) SUM OF BRACED WALL PANEL

LENGTHS fOR BRACED WALL
LINE NO.1 ="A" + "B" + "C"

UP TO 4'-0"
~ OFFSET ALLOWED IN

BRACED WALL LINE

CONTINUOUS
FOUNDATION AND
BRACED CRIPPLE
WALL RECOMMENDED
UNDER LOWER STORY
BRACED WAll PANELS

~ BRACED
WALL
PANELS = b

BRACED PANEL ABOVE MAY EXTEND UP TO
1'-0" OVER WINDOW OR DOOR BELOW

For SI: 1 ft = 304.8 mm

fiGURE 2308.9.3
BASIC COMPONENTS OF THE LATERAL BRACING SYSTEM
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TABLE 2308.9.3(1)
BRACED WAll PANElSa

SEiSMiC DESiGN
CONSTRUCTiON METIHODSb,c

BRACED IPANlEllOCATiON
CATEGORY CONDiTiON 1 2 3 41 5 6 7 8 AND llENGTHd

One story, top of two or
X X X X X X X X

three story

AandB
First story of two story or Each end and not more than
second story of three X X X X X X X X 25 feet on center
story

First story of three story - X X X xe X X X

One story, top of two or
X X X X X X X

Each end and not more than
three story

-
25 feet on center

First story of two story or
Each end and not more than
25 feet on center but total

second story of three - X X X xe X X X
length shall not be less than

C story
25% of building lengthf

Each end and not more than

First story of three story X X X xe X X X
25 feet on center but total-
length shall not be less than
40% of building length f

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm.
a. This table specifies minimum requirements for braced panels that form interior or exterior braced wall lines.
b. See Section 2308.9.3 for full description.
c. See Section 2308.9.3.1 for alternative braced panel requirement.
d. Building length is the dimension parallel to the braced wall length.
e. Gypsum wallboard applied to framing supports that are spaced at 16 inches on center.
f. The required lengths shall be doubled for gypsum board applied to only one face of a braced wall panel.

TABLE 2308.9.3(2)
IE}{POS!ED PLYWOOD PANEL SnDlNG

STUD SPACiNG
(inches)

MiNiMUM THliCKNESSa Piywood! siding applied! directly
(inch) MINiMUM NUMBER OF PUleS fto studs or over sheathing

3/& 3 16b

1/
2 4 24

For SI: 1 inch =25.4 mm.
a. Thickness of grooved panels is measured at bottom of grooves.
b. Spans are permitted to be 24 inches if plywood siding applied with face grain perpendicular to studs or over one of the following: (1) I-inch board sheathing, (2)

7/16 -inch wood structural panel sheathing or (3) 3/g -inch wood structural panel sheattring with strength axis (which is the long direction ofthe panel unless other
wise marked) of sheathing perpendicular to studs.
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TABLE 2308.9.3(3)
WOOD STRUCTURAL PANEL WAll SHEATHINGb

(Not Exposed to the Weatlher, Strength Axis Parallel or Perpendicular to Studs Except as Indicated Below)

STUD SPACiNG (inches)

Nailable sheathing

MINIMUM THICKNESS Sheathing parallel Sheathing perpendicular
(inch) PANEL SPAN RATING Siding nailed to studs to studs to studs

5/16
1210, 16/0,20/0

16 - 16
Wall-16" o.c.

3/8, 15/32 , 112
16/0,2010,24/0,32/16

24 16 24
Wall-24" o.c.

7/16, 15/32> 112
24/0,24/16,32/16

24 24a 24
Wall-24" o.c.

For SI: 1 inch =25.4 mm.
a. Plywood shall consist of four or more plies.

I b. Blocking of horizontal joints shall not be required except as specified in Sections 2306.4 and 2308.12.4.

TABLE 2308.9.3(4) .
ALLOWABLE SHEAR VALUES (plf) FOR WIND OR SEISMIC LOADING ON

VERTICAL DIAPHRAGMS OF FIBERBOARD SHEATHiNG BOARD CONSTRUCTION
fOR TYPE V CONSTRUCTION ONlya, b, c, d, e, f, g, h

SHEAR VALUE
(pounds per linear foot)

3·INCH NAil SPACING AROUIND
PERIMETER AND 6-INCH AT

THiCKNESS AND GRADE fASTENER SiZE INTERMEDIATE POINTS

lit Structural No. 11 gage galvanized
l2Sg

roofing nail 11/ 2" long, 7/ lt head

25/3t Structural No. 11 gage galvanized
17Sg

roofing nail 13/t long, 7/1t head

For SI: 1 inch =25.4 mm, 1 pound per foot =14.5939 N/m.
a. Fiberboard sheathing diaphragms shall not be used to brace concrete or masonry walls.
b. Panel edges shall be backed with 2 inch or wider framing of Douglas fir-larch or Southern pine.
c. Fiberboard sheathing on one side only.

I d. Fiberboard panels are installed with their long dimension parallel or perpendicular to studs.
e. Fasteners shall be spaced 6 inches on center along intermediate framing members.
f. For framing of other species: (I) Find specific gravity for species of lumber in AF&PA National Design Specification, and (2) Multiply the shear value from the

above table by 0.82 for species with specific gravity of 0.42 or greater, or 0.65 for all other species.
g. The same values can be applied when staples are used as described in Table 2304.9.1.
h. Values are not permitted in Seismic Design Category D, E or F.

TABLE 2308.9.3(5)
ALLOWABLE SPANS FOR PARTICLEBOARD WALL SHEATHING

(Not Exposed to the Weather, long Dimension of the Panel Parallel or Perpendicular to Studs)

STUD SPACING (inches)

Sheathing under coverings specified in
THICKNESS Siding nailed Section 2308.9.3 parallel or

GRADE (inch) to studs perpendicular to studs

M-S "Exterior Glue" % 16 -

and M-2"Exterior Glue" 1/
2 16 16

For SI: I inch =25.4 mm.
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fABU: 2308.9.3(6)
~AR[)BOArr·U» SIDING

M~NiMUJlIi\IiI NAilL SPACING
NOMiNAIL 2 x ~ fRAMiNG

llHl~CI)(NIESS MAJ{iMUM NAilL
SmiNG (inch) SPAC~NG SillEa,b,d Generai Bracing panelsc

~.lLap sidling

Direct to studs 3/
8 16" O.c. 8d 16" O.c. Not applicable

Over sheathing 3/
8 16" O.c. lOd 16" O.c. Not applicable

2. Square edlge panel sidling

Direct to studs 3fg 24" O.c. 6d
6" o.c. edges; 4" o.c. edges;
12" o.c. at intermediate supports 8" o.c. at intemlediate supports

Over sheathing 3fg 24" O.c. 8d
6" o.c. edges; 4" o.c. edges;
12" o.c. at intermediate supports 8" o.c. at intemlediate supports

3. Shiplap edge panel sidling

Direct to studs 3fg 16" O.c. 6d
6" o.c. edges; 4" o.c. edges;
12" o.c. at intermediate supports 8" o.c. at intemlediate supports

Over sheathing 3/
8 16" O.c. 8d

6" o.c. edges; 4" o.c. edges;
12" O.c. At intermediate supports 8" O.c. at intemlediate supports

For SI: 1 inch"; 25.4 mm.
a. Nails shall be corrosion resistant.
b. Minimum acceptable nail dimensions:

Panel Sidling lLapSidiing
(inch) (inch)

Shank diameter 0.092 0.099
Head diameter 0.225 0.240

c. Where used to comply with Section 2308.9.3.
d. Nail length must accommodate the sheathing and penetrate framing 1'/2 inches.

23~~.l!JJ.5.:n. lH[eadeJrs. Headers shall be provided over
each opening in exterior-bearing walls. The spans in Ta
ble 2308.9.5 are permitted to be used for one- and
two-family dwellings. Headers for other buildings shall
be designed in accordance with Section 2301.2.1 or
2301.2.2. Headers shall be of two pieces of nominal
2-inch (51 mm) framing lumber set on edge as permitted
by Table 2308.9.5 and nailed together in accordance with
Table 2304.9.1 or of solid lumber of equivalent size.

2308.l!JJ.5.21HIeadel!" sanpJPl~Jr~. Wall studs shall support the
ends of the header in accordance with Table 2308.9.5.
Each end of a lintel or header shall have a length of bear
ing of not less than 11/ 2 inches (38 mm) for the full width
of the lintel.

2308.l!JJ.6 Opell1lnll1lgs TIlIll TIll1lteJrTI((Pl!" beaJrllJIllg jplaJrtfftn((pll1ls.
Headers shall be provided over each opening in interior
bearing partitions as required in Section 2308.9.5. The
spans in Table 2308.9.6 are permitted to be used for one- and
two-family dwellings. Wall studs shall support the ends of
the header in accordance with Table 2308.9.5 or 2308.9.6 as
appropriate.

2308.9.7 Openings ill1l interioJr' l11lonbearllJl1lg partitio!lils.
Openings in nonbearing partitions are permitted to be
framed with single studs and headers. Each end of a lintel or
header shall have a length of bearing of not less than 11/ 2

inches (38 mm) for the full width of the lintel.

2308.9.8 Pipes fin waIns. Stud partitions containing plumb
ing, heating or other pipes shall be so framed and the joists
underneath so spaced as to give proper clearance for the pip
ing. Where a partition containing such piping runs parallel
to the floor joists, the joists underneath such partitions shall
be doubled and spaced to permit the passage: of such pipes
and shall be bridged. Where plumbing, heating or other
pipes are placed in or partly in a partition, necessitating the
cutting of the soles or plates, a metal tie not less than 0.058
inch (1.47 mm) (16 galvanized gage) and ]1/2 inches (38
mm) wide shall be fastened to each plate across and to each
side of the opening with not less than six 16<1 nails.

2308.9.l!JJ BJr'lldgill1lg. Unless covered by interior or exterior
wall coverings or sheathing meeting the minimum require
ments of this code, stud partitions or walls with studs having
a height-to-least-thickness ratio exceeding 50 shall have



GROUND SNOW LOAD (psf)e

30 50

BUilding widthC (feet)

HEADERS
20 28 36 20 28 36

SUPPORTING SIZE Span NJd Span NJd Span NJd Span NJd Span NJd Span NJd

2-2 x4 3-6 1 3-2 1 2-10 1 3-2 1 2-9 1 2-6 1

2-2 x 6 5-5 1 4-8 1 4-2 1 4-8 1 4-1 1 3-8 2

2-2 x 8 6-10 1 5-11 2 5-4 2 5-11 2 5-2 2 4-7 2

2-2 x 10 8-5 2 7-3 2 6-6 2 7-3 2 6-3 2 5-7 2

2-2 x 12 9-9 2 8-5 2 7-6 2 8-5 2 7-3 2 6-6 2

Roof & Ceiling 3-2 x 8 8-4 1 7-5 1 6-8 1 7-5 1 6-5 2 5-9 2

3-2 x 10 10-6 1 9-1 2 8-2 2 9-1 2 7-10 2 7-0 2

3-2 x 12 12-2 2 10-7 2 9-5 2 10-7 2 9-2 2 8-2 2

4-2 x 8 9-2 1 8-4 1 7-8 1 8-4 1 7-5 1 6-8 1

4-2 x 10 11-8 1 10-6 1 9-5 2 10-6 1 9-1 2 8-2 2

4-2 x 12 14-1 1 12-2 2 10-11 2 12-2 2 10-7 2 9-5 2

2-2 x4 3-1 1 2-9 1 2-5 1 2-9 1 2-5 1 2-2 1

2-2 x 6 4-6 1 4-0 1 3-7 2 4-1 1 3-7 2 3-3 2

2-2 x 8 5-9 2 5-0 2 4-6 2 5-2 2 4-6 2 4-1 2

2-2 x 10 7-0 2 6-2 2 5-6 2 6-4 2 5-6 2 5-0 2

Roof Ceiling 2-2 x 12 8-1 2 7-1 2 6-5 2 7-4 2 6-5 2 5-9 3

& 1 Center-Bearing 3-2 x 8 7-2 1 6-3 2 5-8 2 6-5 2 5-8 2 5-1 2
Floor 3-2 x 10 8-9 2 7-8 2 6-11 2 7-11 2 6-11 2 6-3 2

3-2 x 12 10-2 2 8-11 2 8-0 2 9-2 2 8-0 2 7-3 2

4-2 x 8 8-1 1 7-3 1 6-7 1 7-5 1 6-6 1 5-11 2

4-2 x 10 10-1 1 8-10 2 8-0 2 9-1 2 8-0 2 7-2 2

4-2 x 12 11-9 2 10-3 2 9-3 2 10-7 2 9-3 2 8-4 2

2-2 x 4 2-8 1 2-4 1 2-1 1 2-7 1 2-3 1 2-0 1

2-2 x 6 3-11 1 3-5 2 3-0 2 3-10 2 3-4 2 3-0 2

2-2 x 8 5-0 2 4-4 2 3-10 2 4-10 2 4-2 2 3-9 2

2-2 x 10 6-1 2 5-3 2 4-8 2 5-11 2 5-1 2 4-7 3

Roof Ceiling 2-2 x 12 7-1 2 6-1 3 5-5 3 6-10 2 5-11 3 5-4 3

& 1 Clear Span 3-2 x 8 6-3 2 5-5 2 4-10 2 6-1 2 5-3 2 4-8 2

Floor 3-2 x 10 7-7 2 6-7 2 5-11 2 7-5 2 6-5 2 5-9 2

3-2 x 12 8-10 2 7-8 2 6-10 2 8-7 2 7-5 2 6-8 2

4-2 x 8 7-2 1 6-3 2 5-7 2 7-0 1 6-1 2 5-5 2

4-2 x 10 8-9 2 7-7 2 6-10 2 8-7 2 7-5 2 6-7 2

4-2 x 12 10-2 2 8-10 2 7-11 2 9-11 2 8-7 2 7-8 2
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TABLE 2308.9.5
HEADER AND GIRDER SPANSa FOR EXTERIOR BEARING WAllS

(Maximum Spans for Douglas Fir-Larch, Hem-Fir, Southern Pine and Spruce-Pine-Firb and Required Number of Jack Studs)

(continued)
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TABLE 2308.9.5--eoll'1ltinlUlsdi
HEADER AND GiRDlER SPANSa FOR IEXTER~OR BEAR~NG WAllS

(MaximlUlm Spans foil' 1Ol0lUlgias Fir-lall'ch, HsmaFill', SOlUlthsm Pins and SpnJlceaPineafirb and RsqlUlill'ed N1lU1mlbel1' of Jack StlUldls)

GROUND SNOW LOAD (psf)e

30 50

Building widthC (feet)

HEADERS
20 28 36 20 28 36

SUPPORTING SIZE Span NJd Span NJd Span NJd Span NJd Span NJd Span NJd

2-2 x 4 2-7 1 2-3 1 2-0 1 2-6 1 2-2 1 1-11 1

2-2 x 6 3-9 2 3-3 2 2-11 2 3-8 2 3-2 2 2-10 2

2-2 x 8 4-9 2 4-2 2 3-9 2 4-7 2 4-0 2 3-8 2

2-2 x 10 5-9 2 5-1 2 4-7 3 5-8 2 4-11 2 4-5 3

Roof Ceiling 2-2 x 12 6-8 2 5-10 3 5-3 3 6-6 2 5-9 3 5-2 3

& 2 Center-Bearing 3-2 x 8 5-11 2 5-2 2 4-8 2 5-9 2 5-1 2 4-7 2
Floors 3-2 x 10 7-3 2 6-4 2 5-8 2 7-1 2 6-2 2 5-7 2

3-2 x 12 8-5 2 7-4 2 6-7 2 8-2 2 7-2 2 6-5 3

4-2 x 8 6-10 1 6-0 2 5-5 2 6-8 1 5-10 2 5-3 2

4-2 x 10 8-4 2 7-4 2 6-7 2 8-2 2 7-2 2 6-5 2

4-2 x 12 9-8 2 8-6 2 7-8 2 9-5 2 8-3 2 7-5 2

2-2x4 2-1 1 1-8 1 1-6 2 2-0 1 1-8 1 1-5 2

2-2 x 6 3-1 2 2-8 2 2-4 2 3-0 2 2-7 2 2-3 2

2-2 x 8 3-10 2 3-4 2 3-0 3 3-10 2 3-4 2 2-11 3

2-2 x 10 4-9 2 4-1 3 3-8 3 4-8 2 4-0 3 3-7 3

Roof, Ceiling 2-2 x 12 5-6 3 4-9 3 4-3 3 5-5 3 4-8 3 4-2 3

& 2 Clear Span 3-2 x 8 4-10 2 4-2 2 3-9 2 4-9 2 4-1 2 3-8 2
Floors 3-2 x 10 5-11 2 5-1 2 4-7 3 5-10 2 5-0 2 4-6 3

3-2 x 12 6-10 2 5-11 3 5-4 3 6-9 2 5-10 3 5-3 3

4-2 x 8 5-7 2 4-10 2 4-4 2 5-6 2 4-9 2 4-3 2

4-2 x 10 6-10 2 5-11 2 5-3 2 6-9 2 5-10 2 5-2 2

4-2 x 12 7-11 2 6-10 2 6-2 3 7-9 2 6-9 2 6-0 3

For SI: I inch =25.4 mm, I foot =304.8 mm, I pound per square foot =47.8 N/m2.

a. Spans are given in feet and inches (ft-in).
b. Tabulated values are for No.2 grade lumber.
c. Building width is measured perpendicular to the ridge. For widths between those shown, spans are permitted to be interpolated.
d. NJ - Number ofjack studs required to support each end. Where the number of required jack studs equals one, the header is permitted to be supported by an approved framing anchor attached to the full-height wall

stud and to the header.
e. Use 30 pounds per square foot ground snow load for cases in which ground snow load is less than 30 pounds per square foot and the roof live load is equal to or less than 20 pounds per square foot.
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TABLE 2308.9.6
HEADER AND GIRDlER SPANSa FOR INTERIOR BEARING WALLS

(Maximum Spans for Douglas Fir-Larch, Hem-Fir, Southern Pine and Spruce-Pil11e-Firb and Required Number of Jack Studs)

BUILDING WIDTHc (feet)

HEADERS AND GIRDERS
20 28 36

SUIPPORTING SIZE Span NJd Span NJd Span NJd

2-2 x 4 3-1 1 2-8 1 2-5 1

2-2 x 6 4-6 1 3-11 1 3-6 1

2-2 x 8 5-9 1 5-0 2 4-5 2

2-2 x 10 7-0 2 6-1 2 5-5 2

2-2 x 12 8-1 2 7-0 2 6-3 2

One Floor Only 3-2 x 8 7-2 1 6-3 1 5-7 2

3-2 x 10 8-9 1 7-7 2 6-9 2

3-2 x 12 10-2 2 8-10 2 7-10 2

4-2 x 8 9-0 1 7-8 1 6-9 1

4-2 x 10 10-1 1 8-9 1 7-10 2

4-2 x 12 11-9 1 10-2 2 9-1 2

2-2 x 4 2-2 1 1-10 1 1-7 1

2-2 x 6 3-2 2 2-9 2 2-5 2

2-2 x 8 4-1 2 3-6 2 3-2 2

2-2 x 10 4-11 2 4-3 2 3-10 3

2-2 x 12 5-9 2 5-0 3 4-5 3

Two Floors 3-2 x 8 5-1 2 4-5 2 3-11 2

3-2 x 10 6-2 2 5-4 2 4-10 2

3-2 x 12 7-2 2 6-3 2 5-7 3

4-2 x 8 6-1 1 5-3 2 4-8 2

4-2 x 10 7-2 2 6-2 2 5-6 2

4-2 x 12 8-4 2 7-2 2 6-5 2

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm.
a. Spans are given in feet and inches (ft-in).
b. Tabulated values are for No.2 grade lumber.
c. Building width is measured perpendicular to the ridge. For widths between those shown, spans are permitted to be interpolated.
d. NJ - Number ofjack studs required to support each end. Where the number of required jack studs equals one, the headers are permitted to be supported by an ap

proved framing anchor attached to the full-height wall stud and to the header.
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bridging not less than 2 inches (51 mm) in thickness and of
the same width as the studs fitted snugly and nailed thereto
to provide adequate lateral support. Bridging shall be placed
in every stud cavity and at a frequency such that no stud so
braced shall have a height-to-Ieast-thickness ratio exceed
ing 50 with the height of the stud measured between hori
zontal framing and bridging or between bridging,
whichever is greater.

2308.9.]10 CuUillllg 3lll1ld H1lotchilI1lg. In exterior walls and
bearing partitions, any wood stud is permitted to be cut or
notched to a depth not exceeding 25 percent of its width.
Cutting or notching of studs to a depth not greater than 40
percent of the width of the stud is permitted in nonbearing
partitions supporting no loads other than the weight of the
partition.

2308.9.11J. Bored Iln([}lles. A hole not greater in diameter than
40 percent of the stud width is permitted to be bored in any
wood stud. Bored holes not greater than 60 percent of the
width of the stud are permitted in nonbearing partitions or in
any wall where each bored stud is doubled, provided not
more than two such successive doubled studs are so bored.

In no case shall the edge of the bored hole be nearer than
5/8 inch (15.9 mm) to the edge of the stud.

Bored holes shall not be located at the same section of
stud as a cut or notch.

2308.10 Roof and cemll1lg framill1lg. The framing details re
quired in this section apply to roofs having a minimum slope of
three units vertical in 12 units horizontal (25-percent slope) or

WOOD

greater. Where the roof slope is less than three units vertical in
12 units horizontal (25-percent slope), members supporting
rafters and ceiling joists such as ridge board, hips and valleys
shall be designed as beams.

2308.:110.1 Wfind llJIplift Roof assemblies shall have rafter
and truss ties to the wall below. Resultant uplift loads shall
be transferred to the foundation using a continuous load
path. The rafter or truss to wall connection shall comply
with Tables 2304.9.1 and 2308.10.1.

2308.10.2 Ceiling joist spans. Allowable spans for ceiling
joists shall be in accordance with Table 2308.10.2(1) or
2308.10.2(2). For other grades and species, refer to the
AF&PA Span Tables for Joists and Rafters.

2308.:110.3 RafteJr spans. Allowable spans for rafters shall
be in accordance with Table 2308.10.3(1), 2308.10.3(2),
2308.10.3(3),2308.10.3(4),2308.10.3(5) or 2308.10.3(6).
For other grades and species, refer to the AF&PA Span Ta
bles for foists and Rafters.

TABLE 2308.~O.1
REQlUJ~REII) RATiNG Of APPROVED UPlifT CONNECTORS (IPOiull"ids)a,b,C,e,f,g,h

BASIC W~N1D SPIElED
ROOf SPAN (feet)

OVERHANGS
(3-second gust) 12 20 241 28 32 36 40 (pounds/feet)d

85 -72 -120 -145 -169 -193 -217 -241 -38.55

90 -91 -151 -181 -212 -242 -272 -302 -43.22

100 -131 -281 -262 -305 -349 -393 -436 -53.36

110 -175 -292 -351 -409 -467 -526 -584 -64.56

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm, 1 mile per hour = 1.61 km/hr, 1 pound =0.454 Kg, 1 pound/foot =14.5939 N/m.
a. The uplift connection requirements are based on a 30-foot mean roof height located in Exposure B. For Exposure C or 0 and for other mean roof heights, multiply

the above loads by the adjustment coefficients in Table 1609.6.2.1(4).
b. The uplift connection requirements are based on the framing being spaced 24 inches on center. Multiply by 0.67 for framing spaced 16 inches on center and multi

ply by 0.5 for framing spaced 12 inches on center.
c. The uplift connection requirements include an allowance for 10 pounds of dead load.
d. The uplift connection requirements do not account for the effects ofoverhangs. The magnitude of the above loads shall be increased by adding the overhang loads

found in the table. The overhang loads are also based on framing spaced 24 inches on center. The overhang loads given shall be multiplied by the overhang projec
tion and added to the roof uplift value in the table.

e. The uplift connection requirements are based upon wind loading on end zones as defined in Section 1609.6.3. Connection loads for connections located a distance
of20 percent ofthe least horizontal dimension ofthe building from the comer of the building are permitted to be reduced by multiplying the table connection value
by 0.7 and multiplying the overhang load by 0.8.

f. For wall-to-wall and wall-to-foundation connections, the capacity of the uplift connector is permitted to be reduced by 100 pounds for each full wall above. (For
example, if a 500-pound rated connector is used on the roof framing, a 400-pound rated connector is permitted at the next floor level down.) ~.'..~".::..".•

g. Interpolation is permitted for intermediate values of basic wind speeds and roof spans. .•
h. The rated capacity of approved tie-down devices is permitted to include up to a 60-percent increase for wind effects where allowed by mateIial specifictions.
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DEAD LOAD - 5 oounds Der sauare foot
2)(4 2x6 2x8 2 x 10

CEILING JOIST SPACING Maximum ceilina ioist soans
(inches) SPECIES AND GRADE (ft. - in.) (ft. - in.) ift. - in.) (ft. - inJ

Dom!1as Fir-Larch SS 13-2 20-8 Note a Note a

DouQ"1as Fir-Larch #1 12-8 19-11 Note a Note a

DouQ"1as Fir-Larch #2 12-5 19-6 25-8 Note a

DouQ"Ias Fir-Larch #3 10-10 15-10 20-1 24-6

Hem-Fir SS 12-5 19-6 25-8 Note a

Hem-Fir #1 12-2 19-1 25-2 Note a

Hem-Fir #2 11-7 18-2 24-0 Note a

12
Hem-Fir #3 10-10 15-10 20-1 24-6

Southern Pine SS 12-11 20-3 Note a Note a

Southern Pine #1 12-8 19-11 Note a Note a

Southern Pine #2 12-5 19-6 25-8 Note a

Southern Pine #3 11-6 17-0 21-8 257

Snruce-Pine-Fir SS 12-2 19-1 25-2 Note a

Soruce-Pine-Fir #1 11-10 18-8 24-7 Note a

Soruce-Pine-Fir #2 11-10 18-8 24-7 Note a
Is'nr\l('p_P;np_P;r :#~ to_to 1",-10 70-1 7<1_(\

DouQ"Ias Fir-Larch SS 11-11 18-9 24-8 Note a

DouQ"Ias Fir-Larch #1 11-6 18-1 23-10 Note a

DouQ"Ias Fir-Larch #2 11-3 17-8 23-0 Note a

Doup-Ias Fir-Larch #3 9-5 13-9 17-5 21-3

Hem-Fir SS 11-3 17-8 23-4 Note a

Hem-Fir #1 11-0 17-4 22-10 Note a

Hem-Fir #2 10-6 16-6 21-9 Note a

16
Hem-Fir #3 9-5 13-9 17-5 21-3

Southern Pine SS 11-Q 18-5 24-3 Note a

Southern Pine #1 11-6 18-1 23-1 Note a

Southern Pine #2 11-3 17-8 23-4 Note a

Southern Pine #3 10-0 14-9 18-9 22-2

Soruce-Pine-Fir SS 11-0 17-4 22-10 Note a

Soruce-Pine-Fir #1 lO-Q 16-11 224 Note a

Soruce-Pine-Fir #2 lO-Q 16-11 22-4 Note a

Soruce-Pine-Fir #3 9-5 13-9 17-5 21-3
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TABLE 2308.10.2(1)
CEILING JOIST SPANS FOR COMMON LUMBER SPECIES

(Uninhabitable Attics Without Storage, Live Load = 10 pounds pst, Uil = 240)

(continued)
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TABLE 2308. ~ 0.2(~ )-coi"iltouuneiCl
CE~UNG JO~S1" SPANS fOIR! COMMON UJMIBEIRl S~EtC~IES

{IUlI1"llOi1IhiBlbotBllble Attics 'Wotlhiout StOIl'Blge, live lOBliCl =~ 10 lPoui1iCls psff, U/1 =240)

IDEAD lOAID - 5 pounds lOer souare 1oo~

2)(4 2)(6 2)(8 2)( 10

CE~UNG JO~S1" SI?AC~ING Maximum ceilinOi iois~ spans

(inches\ SI?IEC~ESAND GRADE (fl.-in.\ 1ft. - in.\ (ft.- in.) In.-in.\

Dom!las Fir-Larch SS 11-3 17-8 23-3 Note a

Dom~1as Fir-Larch #1 10-10 17-0 22-5 Note a

Doullias Fir-Larch #2 10-7 16-7 21-0 25-8

Doullias Fir-Larch #3 8-7 12-6 15-10 19-5

Hem-Fir SS 10-7 16-8 21-11 Note a

Hem-Fir #1 10-4 16-4 21-6 Note a

Hem-Fir #2 9-11 15-7 20-6 25-3

Hem-Fir #3 8-7 12-6 15-10 19-5
19.2

Southern Pine SS 11-0 17-4 22-10 Note a

Southern Pine #1 10-10 17-0 22-5 Note a

Southern Pine #2 10-7 16-8 21-11 Note a

Southern Pine #3 9-1 13-6 17-2 20-3

Soruce-Pine-Fir SS 10-4 16-4 21-6 Note a
Snruce-Pine-Fir #1 10-2 15-11 21-0 25-8

Snruce-Pine-Fir #2 10-2 15-11 21-0 25-8
ISnmc.e:-Pin~-Fir #1 R-7 12-h 1'1-10 1Q-.s

Doullias Fir-Larch SS 10-5 16-4 21-7 Note a

Doullias Fir-Larch #1 10-0 15-9 20-1 24-6

Doullias Fir-Larch #2 9-10 14-10 18-9 22-11

Doullias Fir-Larch #3 7-8 11-2 14-2 17-4

Hem-Fir SS 9-10 15-6 20-5 Note a

Hem-Fir #1 9-8 15-2 19-7 23-11

Hem-Fir #2 9-2 14-5 18-6 22-7

24
Hem-Fir #3 7-8 11-2 14-2 17-4
Southern Pine SS 10-3 . 16-1 21-2 Note a
Southern Pine #1 10-0 15-9 20-10 Note a
Southern Pine #2 9-10 15-6 20-1 23-11
Southern Pine #3 8-2 12-0 15-4 18-1
Snruce-Pine-Fir SS 9-8 15-2 1Q-ll 25-5
Snruce-Pine-Fir #1 9-5 14-9 18-9 22-11
Soruce-Pine-Fir #2 9-5 14-9 lR-9 22-11
Soruce-Pine-Fir #3 7-8 11-2 14-2 17-4

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm, 1 pound per square foot =47.8 N/m2.

a. Span exceeds 26 feet in length. Check sources for availability of lumber in lengths greater than 20 feet.
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DEAD LOAD =10 oounds oer sauare foot

2x4 2x6 2x8 2 x 10

CEILING JOIST SPACING Maximum ceilina ioist soans
(inches\ SPECIES AND GRADE (ft. - in.\ (ft. - in.\ (ft. - in.\ (ft. - in.\

Dow!las Fir-Larch SS 10-5 16-4 21-7 Note a

Dow!las Fir-Larch #1 10-0 15-9 20-1 24-6

Domdas Fir-Larch #2 9-10 14-10 18-9 22-11

DouQ1as Fir-Larch #3 7-8 11-2 14-2 17-4

Hem-Fir SS 9-10 15-6 20-5 Note a

Hem-Fir #1 9-8 15-2 19-7 23-11

Hem-Fir #2 9-2 14-5 18-6 22-7

12
Hem-Fir #3 7-8 11-2 14-2 17-4

Southern Pine SS 10-3 16-1 21-2 Note a

Southern Pine #1 10-0 15-9 20-10 Note a

Southern Pine #2 9-10 15-6 20-1 23-11

Southern Pine #3 8-2 12-0 15-4 18-1

Soruce-Pine-Fir SS 9-8 15-2 19-11 25-5

Snruce-Pine-Fir #1 9-6 14-9 18-9 22-11

Snruce-Pine-Fir #2 9-5 14-9 18-9 22-11
Snrnr.p.-Pinp.-Fir #1 7-R 11-'7 1L1_? 17_d

DouQ1as Fir-Larch SS 9-6 14-11 19-7 25-0

DouQ1as Fir-Larch #1 9-1 13-9 17-5 21-3

DouQ1as Fir-Larch #2 8-9 12-10 16-3 19-10

DouQ1as Fir-Larch #3 6-8 9-8 12-4 15-0

Hem-Fir SS 8-11 14-1 18-6 23-8
Hem-Fir #1 8-9 13-5 16-10 20-8

Hem-Fir #2 8-4 12-8 16-0 1Q-7

16
Hem-Fir #3 6-8 9-8 12-4 15-0

Southern Pine SS 9-4 14-7 19-3 24-7

Southern Pine #1 9-1 14-4 18-11 23-1

Southern Pine #2 8-11 13-6 17-5 20-9

Southern Pine #3 7-1 10-5 13-3 15-8

Snruce-Pine-Fir SS 8-9 13-9 18-1 23-1
Snruce-Pine-Fir #1 8-7 12-10 16-3 19-10
Snruce-Pine-Fir #2 8-7 12-10 16-3 19-10
Soruce-Pine-Fir #3 6-8 9-8 12-4 15-0
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TABLE 2308.10.2(2)
CEILING JOIST SPANS FOR COMMON LUMBER SPECIES

(Uninhabitable Attics With Limited Storage, Live Load =20 pounds per square foot, Utl =240)

(continued)
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TAlBllE 2308. ~ 0.2{2)-con~ill'1l1U1edl
ClEiUNG JOiST SPANS fOR COMMON lUMBER SPECiES

{Uninhabitable Attics Willh limited Storage, live load =20 pounds per square fooll, UI::1 =240)

DIEAD LOAD =10 Dounds Del' sOIuare foot
2)(4 2)(6 2)(8 2)( 10

ClElliNG JOIST SPACING Maximum ceilina ioist SDsns

(inches) SPECIES AND GRADE (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.)

Dou2:1as Fir-Larch SS 8-11 14-0 18-5 23-4
Dou2:1as Fir-Larch #1 8-7 12-6 15-10 19-5
DouQlas Fir-Larch #2 8-0 11-9 14-10 18-2
DouQlas Fir-Larch #3 6.-1 8-10 11-3 13-8
Hem-Fir SS 8-5 13-3 17-5 22-3
Hem-Fir #1 8-3 12-3 15-6 18-11
Hem-Fir #2 7-10 11-7 14-8 17-10

19.2
Hem-Fir #3 6-1 8-10 11-3 13-8

Southern Pine SS 8-9 13-9 18-1 23-1

Southern Pine #1 8-7 13-6 17-9 21-1
Southern Pine #2 8-5 12-3 15-10 18-11
Southern Pine #3 6-5 9-6 12-1 14-4
Snruce-Pine-Fir SS 8-3 12-11 17-1 21-8
Soruce-Pine-Fir #1 8-0 11-9 14-10 18-2
Soruce-Pine-Fir #2 8-0 11-9 14-10 18-2

15nrnrp-Pinp-Fir.. #1 fl-l R-I0 11-1 l1-R
DouQlas Fir-Larch SS 8-3 13-0 17-1 20-11
Dou2:1as Fir-Larch #1 7-8 11-2 14-2 17-4
DouQlas Fir-Larch #2 7-2 10-6 13-3 16-3
DouQlas Fir-Larch #3 5-5 7-11 10-0 12-3
Hem-Fir SS 7-10 12-3 16-2 20-6
Hem-Fir #1 7-6 10-11 13-10 16-11
Hem-Fir #2 7-1 10-4 13-1 16-0

24
Hem-Fir #3 5-5 7-11 10-0 12-3
Southern Pine SS 8-1 12-9 16-10 21-6
Southern Pine #1 8-0 12-6 15-10 18-10
Southern Pine #2 7-8 11-0 14-2 16-11
Southern Pine #3 5-9 8-6 10-10 12-10
Soruce-Pine-Fir SS 7-8 12-0 15-10 19-5
Snruce-Pine-Fir #1 7-2 10-6 13-3 16-3
Snruce-Pine-Fir #2 7-2 10-6 13-3 16-3
Soruce-Pine-Fir #3 5-5 7-11 10-0 12-3

For SI: I inch =25.4 nun, I foot =304.8 mm, I pound per square foot =47.8 N/m2.

a. Span exceeds 26 feet in length. Check sources for availability of lumber in lengths greater than 20 feet.
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DEAD LOAD = 10 Dounds Der sauare foot DEAD LOAD = 20 Dounds Der sauare foot

RAFTER 2x4 2)(6 2)(8 2)( 10 2)( 12 2)(4 2x6 2)(8 2)( 10 2)( 12

SPACING Maximum rafter soans
(inches) SPECIES AND GRADE lft. - in.\ lft. - inJ lft. - in.) (ft. - in.\ lft. - in.\ lft. - in.\ (ft. - in.\ lft. - in.\ (ft. - in.\ (ft. - in.)

Dou£las Fir-Larch SS 11-6 18-0 23-9 Note a Note a 11-6 18-0 23-5 Note a Note a
Dou~las Fir-Larch - #1 11-1 17-4 22-5 Note a Note a 10-6 15-4 19-5 23-9 Note a
Dou~las Fir-Larch #2 10-10 16-7 21-0 25-8 Note a 9-10 14-4 18-2 22-3 25-9
Dou~las Fir-Larch #3 8-7 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6
Hem-Fir SS 10-10 17-0 22-5 Note a Note a 10-10 17-0 22-5 Note a Note a
Hem-Fir #1 10-7 16-8 21-10 Note a Note a 10-3 14-11 18-11 23-2 Note a
Hem-Fir #2 10-1 15-11 20-8 25-3 Note a 9-8 14-2 17-11 21-11 25-5

12
Hem-Fir #3 8-7 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6
Southern Pine SS 11-3 17-8 23-4 Note a Note a 11-3 17-8 23-4 Note a Note a
Southern Pine #1 11-1 17-4 22-11 Note a Note a 11-1 17-3 21-9 25-10 Note a
Southern Pine #2 10-10 17-0 22-5 Note a Note a 10-6 15-1 19-5 23-2 Note a
Southern Pine #3 9-1 13-6 17-2 20-3 24-1 7-11 11-8 14-10 17-6 20-11
Snruce-Pine-Fir SS 10-7 16-8 21-11 Note a Note a 10-7 16-8 21-9 Note a Note a
Snruce-Pine-Fir #1 10-4 16-3 21-0 25-8 Note a 9-10 14-4 18-2 22-3 25-9
Snruce-Pine-Fir #2 10-4 16-3 21-0 25-8 Note a 9-10 14-4 18-2 22-3 25-9
ISnmrp-Pine-Fir #1 R-7 l?Al 1-"-10 1c)-'i 22-fl 7--" 10-10 11-C) 1fl-c) 1c)-fl

Dou~las Fir-Larch SS 10-5 16-4 21-7 Note a Note a 10-5 16-0 20-3 24-9 Note a
Dou~las Fir-Larch #1 10-0 15-4 19-5 23-9 Note a 9-1 13-3 16-10 20-7 23-10
Dou~las Fir-Larch #2 9-10 14-4 18-2 22-3 25-9 8-6 12-5 15-9 19-3 22·,4
Dou£las Fir-Larch #3 7-5 10-10 13-9 16-9 19-6 6-5 9-5 11-11 14-6 16-10
Hem-Fir SS 9-10 15-6 20-5 Note a Note a 9-10 15-6 19-11 24-4 Note a
Hem-Fir #1 9-8 14-11 18-11 23-2 Note a 8-10 12-11 16-5 20-0 23-3
Hem-Fir #2 9-2 14-2 17-11 21-11 25-5 8-5 12-3 15-6 18-11 22-0

16
Hem-Fir #3 7-5 10-10 13-9 16-9 19-6 6-5 9-5 11-11 14-6 16-10
Southern Pine SS 10-3 16-1 21-2 Note a Note a 10-3 16-1 21-2 Note a Note a
Southern Pine #1 10-0 15-9 20-10 25-10 Note a 10-0 15-0 18-10 22-4 Note a
Southern Pine #2 9-10 15-1 19-5 23-2 Note a 9-1 13-0 16-10 20-1 23-7
Southern Pine #3 7-11 11-8 14-10 17-6 20-11 6-10 10-1 12-10 15-2 18-1
Soruce-Pine-Fir SS 9-8 15-2 19-11 25-5 Note a 9-8 14-10 18-10 23-0 Note a
Snruce-Pine-Fir #1 C)-5 14-4 18-2 22-3 25-9 8-6 12-5 15-9 19-3 22-4
Snruce-Pine-Fir #2 C)-5 14-4 18-2 22-3 25-9 8-6 12-5 15-9 19-3 22-4
Soruce-Pine-Fir #3 7-5 10-10 13-9 16-9 19-6 6-5 9-5 11-11 14-6 16-10
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TABLE 2308.10.3(1)
RAFTER SPANS FOR COMMON LUMBER SPECIES

(Roof Live Load = 20 pounds per square foot, Ceiling Not Attached to Rafters, U/}. = 180)

(continued)
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TABLE 230ft~ 0l.3{~)-contim.ned
RAFTER SPANS fOR COMMON lUMBER SPECiES

(Roof live load! =20 lPolLmds lPeli" square foot, Ceiling Not Attac~edl fto Rafters, U/1 =180)

IDIEAD lOAD = 10 100unds lOer sClIuare foot DIEAD lOAD - 20 100lmds lOer sauare fooi!

RAIFTIER
2)(4 2)(6 2x8 2 x 10 2 x 12 2x4 2)(6 2x8 2 x 10 2 x 12

SI?AC~NG Maximum rattell' slOans

(inches) SI?IEC~IESAND GRAIDIE (ft. - in.) (ft, - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.\ (ft, - in.)

DoU{!Ias Fir-Larch SS 9-10 15-5 20-4 25-11 Note a 9-10 14-7 18-6 22-7 Note a

DOUl!Ias Fir-Larch #1 9-5 14-0 17-9 21-8 25-2 8-4 12-2 15-4 18-9 21-9

Dou!!las Fir-Larch #2 8-11 13-1 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4

Domrlas Fir-Larch #3 6-9 9-11 12-7 15-4 17-9 5-10 8-7 10-10 13-3 15-5

Hem-Fir SS 9-3 14-7 19-2 24-6 Note a 9-3 14-4 18-2 22-3 25-9

Hem-Fir #1 9-1 13-8 17-4 21-1 24-6 8-1 11-10 15-0 18-4 21-3

Hem-Fir #2 8-8 12-11 16-4 20-0 23-2 7-8 11-2 14-2 17-4 20-1

19.2
Hem-Fir #3 6-9 9-11 12-7 15-4 17-9 5-10 8-7 10-10 13-3 15-5

Southern Pine SS 9-8 15-2 19-11 25-5 Note a 9-8 15-2 19-11 25-5 Note a

Southern Pine #1 9-5 14-10 19-7 23-7 Note a 9-3 13-8 17-2 20-5 24-4

Southern Pine #2 9-3 13-9 17-9 21-2 24-10 8-4 11-11 15-4 18-4 21-6

Southern Pine #3 7-3 10-8 13-7 16-0 19-1 6-3 9-3 11-9 13-10 16-6

Soruce-Pine-Fir SS 9-1 14-3 18-9 23-11 Note a 9-1 13-7 17-2 21-0 24-4

Soruce-Pine-Fir #1 8-10 13-1 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4

Soruce-Pine-Fir #2 8-10 13-1 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4
.';;:nmrp-Pine-Fir #1 0-9 9-11 12-7 IS-4 17-9 S-10 g-7 10-10 11-1 IS-S

DOUl!las Fir-Larch SS 9-1 14-4 18-10 23-4 Note b 8-11 13-1 16-7 20-3 23-5

Dou!!Ias Fir-Larch #1 8-7 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6
DouQlas Fir-Larch #2 8-0 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3

Dou!!Ias Fir-Larch #3 6-1 8-10 11-3 13-8 15-11 5-3 7-8 9-9 11-10 13-9
Hem-Fir SS 8-7 13-6 17-10 22-9 Noteb 8-7 12-10 16-3 19-10 23-0

Hem-Fir #1 8-4 12-3 15-6 18-11 21-11 7-3 10-7 13-5 16-4 19-0

Hem-Fir #2 7-11 11-7 14-8 17-10 20-9 6-10 10-0 12-8 15-6 17-11
Hem-Fir #3 6-1 8-10 11-3 13-8 15-11 5-3 7-8 9-9 11-10 13-9

24
Southern Pine SS 8-11 14-1 18-6 23-8 Note b 8-11 14-1 18-6 22-11 Note a
Southern Pine #1 8-9 13-9 17-9 21-1 25-2 8-3 12-3 15-4 18-3 21-9
Southern Pine #2 8-7 12-3 15-10 18-11 22-2 7-5 10-8 13-9 16-5 19-3
Southern Pine #3 6-5 9-6 12-1 14-4 17-1 5-7 8-3 10-6 12-5 14-9
Soruce-Pine-Fir SS 8-5 13-3 17-5 21-8 25-2 8-4 12-2 15-4 18-9 21-9
Soruce-Pine-Fir #1 8-0 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3
Soruce-Pine-Fir #2 8-0 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3
Soruce-Pine-Fir #3 6-1 8-10 11-3 13-8 15-11 5-3 . 7-8 9-9 11-10 13-9

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 47.9 N/m2•

a. Span exceeds 26 feet in length. Check sources for availability of lumber in lengths greater than 20 feet.
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DEAD LOAD = 10 Dounds Der sauare foot DEAD LOAD = 20 Dounds Der sauare foot

RAFTER 2x4 2x6 2x8 2 x 10 2 x 12 2x4 2x6 2x8 2 x 10 2)( 12

SPACING Maximum rafter scans
linches) SPECIES AND GRADE 1ft. - in.) (ft. - in.) 1ft. - in.) (ft. - in.) 1ft. - in.) 1ft. - inJ 1ft. - in.) 1ft. - in.) (ft. - in.) (ft. - inJ

Dou!!las Fir-Larch SS 10-5 16-4 21-7 Note a Note a 10-5 16-4 21-7 Note a Note a
Dou!!las Fir-Larch #1 10-0 15-9 20-10 Note a Note a 10-0 15-4 19-5 23-9 Note a
Dom!Jas Fir-Larch #2 9-10 15-6 20-5 25-8 Note a 9-10 14-4 18-2 22-3 25-9
Douglas Fir-Larch #3 8-7 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6
Hem-Fir SS 9-10 15-6 20-5 Note a Note a 9-10 15-6 20-5 Note a Note a
Hem-Fir #1 9-8 15-2 19-11 25-5 Note a 9-8 14-11 18-11 23-2 Note a
Hem-Fir #2 9-2 14-5 19-0 24-3 Note a 9-2 14-2 17-11 21-11 25-5

12
Hem-Fir #3 8-7 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6
Southern Pine SS 10-3 16-1 21-2 Note a Note a 10-3 16-1 21-2 Note a Note a
Southern Pine #1 10-0 15-9 20-10 Note a Note a 10-0 15-9 20-10 25-10 Note a
Southern Pine #2 9-10 15-6 20-5 Note a Note a 9-10 15-1 19-5 23-2 Note a
Southern Pine #3 9-1 13-6 17-2 20-3 24-1 7-11 11-8 14-10 17-6 20-11
SOfUce-Pine-Fir SS 9-8 15-2 19-11 25-5 Note a 9-8 15-2 19-11 25-5 Note a
SOfUce-Pine-Fir #1 9-5 14-9 19-6 24-10 Note a 9-5 14-4 18-2 22-3 25-9
SnfUce-Pine-Fir #2 9-5 14-9 19-6 24-10 Note a 9-5 14-4 18-2 22-3 25-9
Snnwp.-Pinp.-Fir #1 R-7 l?-n 1"-10 1Q-" ??-n 7-" 10-10 l1-Q 1n-Q 19-n

Dou!!las Fir-Larch SS 9-6 14-11 19-7 25-0 Note a 9-6 14-11 19-7 24-9 Note a
Dou!!las Fir-Larch #1 9-1 14-4 18-11 23-9 Note a 9-1 13-3 16-10 20-7 23-10
DouQlas Fir-Larch #2 8-11 14-1 18-2 22-3 25-9 8-6 12-5 15-9 19-3 22-4
Dou!!las Fir-Larch #3 7-5 10-10 13-9 16-9 19-6 6-5 9-5 11-11 14-6 16-10
Hem-Fir SS 8-11 14-1 18-6 23-8 Note a 8-11 14-1 18-6 23-8 Note a
Hem-Fir #1 8-9 13-9 18-1 23-1 Note a 8-9 12-11 16-5 20-0 23-3
Hem-Fir #2 8-4 13-1 17-3 21-11 25-5 8-4 12-3 15-6 18-11 22-0

16
Hem-Fir #3 7-5 10-10 13-9 16-9 19-6 6-5 9-5 11-11 14-6 16-10
Southern Pine SS 9-4 14-7 19-3 24-7 Note a 9-4 14-7 19-3 24-7 Note a
Southern Pine #1 9-1 14-4 18-11 24-1 Note a 9-1 14-4 18-10 22-4 Note a
Southern Pine #2 8-11 14-1 18-6 23-2 Note a 8-11 13-0 16-10 20-1 23-7
Southern Pine #3 7-11 11-8 14-10 17-6 20-11 6-10 10-1 12-10 15-2 18-1
SOfUce-Pine-Fir SS 8-9 13-9 18-1 23-1 Note a 8-9 13-9 18-1 23-0 Note a
SOfUce-Pine-Fir #1 8-7 13-5 17-9 22-3 25-9 8-6 12-5 15-9 19-3 22-4
SnfUce-Pine-Fir #2 8-7 13-5 17-9 22-3 25-9 8-6 12-5 15-9 19-3 22-4
SnfUce-Pine-Fir #3 7-5 10-10 13-9 16-9 19-6 6-5 9-5 11-11 14-6 16-10
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TABLE 2308.10.3(2)
RAFTER SPANS FOR COMMON LUMBER SPECIES

(Roof Live Load =20 pounds per square foot, Ceiling Not Attached to Rafters, Ut!. =240)

(continued)
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TABLE 2308.1 0l.3(2)-ccmtol1"lued
RAFTER SPANS FOR COMMON lUMBER SPECiES

(Roof live load = 20 pounds pel!" square foot, Ceiling Not Attached to Rafters, Uti. = 240)

/DEAD LOAD =10 nounds neli' sClluare foot /DEAD LOAD =20 Dounds Dell' sauare foot

IRAFrIEIR
2)(4 2)(6 2)(8 2)( 10 2)( 12 2)(4 2)(6 2)(8 2)( 10 2)( 112

SPACiNG Maximum rafter snarlS
(inches) SPECiES AND GRADE (ft. - in.) (ft. - in.) (ft. - in,) (ft. - in,) (ft. - inJ (ft. - in.) (ft. - in.) (ft. - in.) (ft, - in.) (ft. - inJ

DouQ:las Fir-Larch SS 8-11 14-0 18-5 23-7 Note a 8-11 14-0 18-5 22-7 Note a

DouQ"las Fir-Larch #1 8-7 13-6 17-9 21-8 25-2 8-4 12-2 15-4 18-9 21-9

DouQ"las Fir-Larch #2 8-5 13-1 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4

DouQ:las Fir-Larch #3 6-9 9-11 12-7 15-4 17-9 5-10 8-7 10-10 13-3 15-5

Hem-Fir SS 8-5 13-3 17-5 22-3 Note a 8-5 13-3 17-5 22-3 25-9

Hem-Fir #1 8-3 12-11 17-1 21-1 24-6 8-1 11-10 15-0 18-4 21-3

Hem-Fir #2 7-10 12-4 16-3 20-0 23-2 7-8 11-2 14-2 17-4 20-1

19.2
Hem-Fir #3 6-9 9-11 12-7 15-4 17-9 5-10 8-7 10-10 13-3 15-5
Southern Pine SS 8-9 13-9 18-1 23-1 Note a 8-9 13-9 18-1 23-1 Note a
Southern Pine #1 8-7 13-6 17-9 22-8 Note a 8-7 13-6 17-2 20-5 24-4

Southern Pine #2 8-5 13-3 17-5 21-2 24-10 8-4 11-11 15-4 18-4 21-6
Southern Pine #3 7-3 10-8 13-7 16-0 19-1 6-3 9-3 11-9 13-10 16-6
Soruce-Pine-Fir SS 8-3 12-11 17-1 21-9 Note a 8-3 12-11 17-1 21-0 24-4
Snruce-Pine-Fir #1 8-1 12-8 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4
Soruce-Pine-Fir #2 8-1 12-8 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4
~nnJrp-Pine-Fir #1 h-Q Q-11 1)-7 1Ci-4 17-Q Ci-1O 'X-7 10-10 11-1 1Ci-Ci

DouQ"las Fir-Larch SS 8-3 13-0 17-2 21-10 Note a 8-3 13-0 16-7 20-3 23-5
DouQ:las Fir-Larch #1 8-0 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6
DouQ"las Fir-Larch #2 7-10 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3
DouQ"las Fir-Larch #3 6-1 8-10 11-3 13-8 15-11 5-3 7-8 9-9 11-10 13-9
Hem-Fir SS 7-10 12-3 16-2 20-8 25-1 7-10 12-3 16-2 19-10 23-0
Hem-Fir #1 7-8 12-0 15-6 18-11 21-11 7-3 10-7 13-5 16-4 19-0
Hem-Fir #2 7-3 11-5 14-8 17-10 20-9 6-10 10-0 12-8 15-6 17-11

24
Hem-Fir #3 6-1 8-10 11-3 13-8 15-11 5-3 7-8 9-9 11-10 13-9
Southern Pine SS 8-1 12-9 16-10 21-6 Note a 8-1 12-9 16-10 21-6 Note a
Southern Pine #1 8-0 12-6 16-6 21-1 25-2 8-0 12-3 15-4 18-3 21-9
Southern Pine #2 7-10 12-3 15-10 18-11 22-2 7-5 10-8 13-9 16-5 19-3
Southern Pine #3 6-5 9-6 12-1 14-4 17-1 5-7 8-3 10-6 12-5 14-9
Soruce-Pine-Fir SS 7-8 12-0 15-10 20-2 24-7 7-8 12-0 15-4 18-9 21-9
Soruce-Pine-Fir #1 7-6 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3
Snruce-Pine-Fir #2 7-6 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3
Soruce-Pine-Fir #3 6-1 8-10 11-3 13-8 15-11 5-3 7-8 9-9 11-10 13-9

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm, 1 pound per square foot =47.9 N/m2.

a. Span exceeds 26 feet in length. Check sources for availability of lumber in lengths greater than 20 feet.
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DEAD LOAD =10 Dounds Der sauare foot DEAD lOAD =20 Dounds Der sauare foot

RAFTER 2x4 2x6 2x8 2 x 10 2 x 12 2x4 2x6 2x8 2 x 10 2 x 12

SPACING Maximum rafter SDans
(inches) SPECiES AND GRADE (ft. - in.l (ft. - in.l (ft. - in.l (ft. - in.) (ft. - in.l (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.)

Douglas Fir-Larch SS 10-0 15-9 20-9 Note a Note a 10-0 15-9 20-1 24-6 Note a
Dom!las Fir-Larch #1 9-8 14-9 18-8 22-9 Note a 9-0 13-2 16-8 20-4 23-7

Domdas Fir-Larch #2 9-5 13-9 17-5 21-4 24-8 8-5 12-4 15-7 19-1 22-1

DOUlzias Fir-Larch #3 7-1 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 16-8

Hem-Fir SS 9-6 14-10 19-7 25-0 Note a 9-6 14-10 19-7 24-1 Note a

Hem-Fir #1 9-3 14-4 18-2 22-2 25-9 8-9 12-10 16-3 19-10 23-0

Hem-Fir #2 8-10 13-7 17-2 21-0 24-4 8-4 12-2 15-4 18-9 21-9

12
Hem-Fir #3 7-1 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 16-8
Southern Pine SS 9-10 15-6 20-5 Note a Note a 9-10 15-6 20-5 Note a Note a
Southern Pine #1 9-8 15-2 20-0 24-9 Note a 9-8 14-10 18-8 22-2 Note a
Southern Pine #2 9-6 14-5 18-8 22-3 Note a 9-0 12-11 16-8 19-11 23-4
Southern Pine #3 7-7 11-2 14-3 16-10 20-0 6-9 10-0 12-9 15-1 17-11
Snruce-Pine-Fir SS 9-3 14-7 19-2 24-6 Note a 9-3 14-7 18-8 22-9 Note a
Snruce-Pine-Fir #1 9-1 13-9 17-5 21-4 24-8 8-5 12-4 15-7 19-1 22-1

Snruce-Pine-Fir #2 9-1 13-9 17-5 21-4 24-8 8-5 12-4 15-7 19-1 22-1
I<;;;nmrp-Pinp-Fir #1

,,- . 7-1 10-" 11-7 1fl-1 1R-R fl-4. Q-4. 11-Q 14.-" lfl-R

Domdas Fir-Larch SS 9-1 14-4 18-10 23-9 Note a 9-1 13-9 17-5 21-3 24-8

Doul!las Fir-Larch #1 8-9 12-9 16-2 19-9 22-10 7-10 11-5 14-5 17-8 20-5

Doul!las Fir-Larch #2 8-2 11-11 15-1 18-5 21-5 7-3 10-8 13-6 16-6 19-2
DoU!~"las Fir-Larch #3 6-2 9-0 11-5 13-11 16-2 5-6 8-1 10-3 12-6 14-6
Hem-Fir SS 8-7 13-6 17-10 22-9 Note a 8-7 13-6 17-1 20-10 24-2

Hem-Fir #1 8-5 12-5 15-9 19-3 22-3 7-7 11-1 14-1 17-2 19-11

Hem-Fir #2 8-0 11-9 14-11 18-2 21-1 7-2 10-6 13-4 16-3 18-10

16
Hem-Fir #3 6-2 9-0 11-5 13-11 16-2 5-6 8-1 10-3 12-6 14-6

Southern Pine SS 8-11 14-1 18-6 23-8 Note a 8-11 14-1 18-6 23-8 Note a

Southern Pine #1 8-9 13-9 18-1 21-5 25-7 8-8 12-10 16-2 19-2 22-10

Southern Pine #2 8-7 12-6 16-2 19-3 22-7 7-10 11-2 14-5 17-3 20-2

Southern Pine #3 6-7 9-8 12-4 14-7 17-4 5-10 8-8 11-0 13-0 15-6
Snruce-Pine-Fir SS 8-5 13-3 17-5 22-1 25-7 8-5 12-9 16-2 19-9 22-10

Soruce-Pine-Fir #1 8-2 11-11 15-1 18-5 21-5 7-3 10-8 13-6 16-6 19-2

Snruce-Pine-Fir #2 8-2 11-11 15-1 18-5 21-5 7-3 10-8 13-6 16-6 19-2

Soruce-Pine-Fir #3 6-2 9-0 11-5 13-11 16-2 5-6 8-1 10-3 12-6 14-6
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TABLE 2308.10.3(3)
RAFTER SPANS FOR COMMON LUMBER SPECIES

(Ground Snow load = 30 pounds per square foot, Ceiling Not Attached to Rafters, U/1 = 180)

(continued)
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lABlE 2308. ~ 0.3(3)-contoU"OlUeo1
RAFrIER SPANS fOR COMMON lUMBER SPECiES

(Gmwlo1 Snow load =30 pounds per square foot, Ceiling Not Attached to Raftell's, U6. =180)

DEAD lOAD =11 0 Dounds Del' sauare foot DEAD lOAD - 20 lOounds Del' sauare foot

RAfTER
2x4 2x6 2x8 2 x 110 2 x 12 2)(4 2)(6 2)(8 2)( 10 2)( 112

SPACING Maximum rafter SDans
(inches) SPECiES AND GRADE (ft. - in.) (ft. - in.) (ft. - in.l (ft. - in.) (ft. - in.) (ft. - in.) In.- in.} (ft. - in.) (ft. - in.) (ft. - in.l

Dom!las Fir-Larch SS 8-7 13-6 17-9 21-8 25-2 8-7 12-6 15-10 19-5 22-6

DouQlas Fir-Larch #1 7-11 11-8 14-9 18-0 20-11 7-1 10-5 13-2 16-1 18-8

DouQlas Fir-Larch #2 7-5 10-11 13-9 16-10 19-6 6-8 9-9 12-4 15-1 17-6

DouQlas Fir-Larch #3 5-7 8-3 10-5 12-9 14-9 5-0 7-4 9-4 11-5 13-2

Hem-Fir SS 8-1 12-9 16-9 21-4 24-8 8-1 12-4 15-7 19-1 22-1

Hem-Fir #1 7-9 11-4 14-4 17-7 20-4 6-11 10-2 12-10 15-8 18-2
Hem-Fir #2 7-4 10-9 13-7 16-7 19-3 6-7 9-7 12-2 14-10 17-3

19.2
Hem-Fir #3 5-7 8-3 10-5 12-9 14-9 5-0 7-4 9-4 11-5 13-2
Southern Pine SS 8-5 13-3 17-5 22-3 Note a 8-5 13-3 17-5 22-0 25-9
Southern Pine #1 8-3 13-0 16-6 19-7 23-4 7-11 11-9 14-9 17-6 20-11
Southern Pine #2 7-11 11-5 14-9 17-7 20-7 7-1 10-2 13-2 15-9 18-5
Southern Pine #3 6-0 8-10 11-3 13-4 15-10 5-4 7-11 10-1 11-11 14-2
Soruce-Pine-Fir SS 7-11 12-5 16-5 20-2 23-4 7-11 11-8 14-9 18-0 20-11
Soruce-Pine-Fir #1 7-5 10-11 13-9 16-10 19-6 6-8 9-9 12-4 15-1 17-6
Soruce-Pine-Fir #2 7-5 10-11 13-9 16-10 19-6 6-8 9-9 12-4 15-1 17-6
I~nmrp.-Pinp.-Fir :It?, "-7 R-?' 10-" l?-Q 14.-Q "-0 7-4 9-4 11-5 11-2

DouQlas Fir-Larch SS 7-11 12-6 15-10 19-5 22-6 7-8 11-3 14-2 17-4 20-1
DouQlas Fir-Larch #1 7-1 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 16-8
DouQ"las Fir-Larch #2 6-8 9-9 12-4 15-1 17-6 5-11 8-8 11-0 13-6 15-7
DouQ"las Fir-Larch #3 5-0 7-4 9-4 11-5 13-2 4-6 6-7 8-4 10-2 11-10
Hem-Fir SS 7-6 11-10 15-7 19-1 22-1 7-6 11-0 13-11 17-0 19-9
Hem-Fir #1 6-11 10-2 12-10 15-8 18-2 6-2 9-1 11-6 14-0 16-3
Hem-Fir #2 6-7 9-7 12-2 14-10 17-3 5-10 8-7 10-10 13-3 15-5

24
Hem-Fir #3 5-0 7-4 9-4 11-5 13-2 4-6 6-7 8-4 10-2 11-10
Southern Pine SS 7-10 12-3 16-2 20-8 25-1 7-10 12-3 16-2 19-8 23-0
Southern Pine #1 7-8 11-9 14-9 17-6 20-11 7-1 10-6 13-2 15-8 18-8
Southern Pine #2 7-1 10-2 13-2 15-9 18-5 6-4 9-2 11-9 14-1 16-6
Southern Pine #3 5-4 7-11 10-1 11-11 14-2 4-9 7-1 9-0 10-8 12-8
Soruce-Pine-Fir SS 7-4 11-7 14-9 18-0 20-11 7-1 10-5 13-2 16-1 18-8
Snruce-Pine-Fir #1 6-8 9-9 12-4 15-1 17-6 5-11 8-8 11-0 13-6 15-7
Snruce-Pine-Fir #2 6-8 9-9 12-4 15-1 17-6 5-11 8-8 11-0 13-6 15-7
Soruce-Pine-Fir #3 5-0 7-4 9-4 11-5 13-2 4-6 6-7 8-4 10-2 11-10

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm, 1 pound per square foot =47.9 N/m2•

a. Span exceeds 26 feet in length. Check sources for availability of lumber in lengths greater than 20 feet.
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DEAD LOAD - 10 Dounds Der sauare foot DEAD LOAD = 20 Dounds Der sauare foot

RAFTER 2x4 2x6 2xB 2 x 10 2 x 12 2x4 2x6 2xB 2 x 10 2 x 12

SPACING Maximum rafter SDans

linches\ SPECIES AND GRADE (ft. - in.) (ft. - inJ (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.\ (ft. - in.) (ft. - in.)

DouQ"las Fir-Larch SS 8-5 13-3 17-6 22-4 26-0 8-5 13-3 17-0 20-9 24-10
DouQ"las Fir-Larch #1 8-2 12-0 15-3 18-7 21-7 7-7 11-2 14-1 17-3 20-0
DouQ"las Fir-Larch #2 7-8 11-3 14-3 17-5 20-2 7-1 10-5 13-2 16-1 18-8
DoueJas Fir-Larch #3 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 14-1
Hem-Fir SS 8-0 12-6 16-6 21-1 25-6 8-0 12-6 16-6 20-4 23-7
Hem-Fir #1 7-10 11-9 14-10 18-1 21-0 7-5 10-10 13-9 16-9 19-5
Hem-Fir #2 7-5 11-1 14-0 17-2 19-11 7-0 10-3 13-0 15-10 18-5

12
Hem-Fir #3 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 14-1
Southern Pine SS 8-4 13-0 17-2 21-11 Note a 8-4 13-0 17-2 21-11 Note a

Southern Pine #1 8-2 12-10 16-10 20-3 24-1 8-2 12-6 15-9 18-9 22-4
Southern Pine #2 8-0 11-9 15-3 18-2 21-3 7-7 10-11 14-1 16-10 19-9
Southern Pine #3 6-2 9-2 11-8 13-9 16-4 5-9 8-5 10-9 12-9 15-2
SOfUce-Pine-Fir SS 7-10 12-3 16-2 20-8 24-1 7-10 12-3 15-9 19-3 22-4
SOfUce-Pine-Fir #1 7-8 11-3 14-3 17-5 20-2 7-1 10-5 13-2 16-1 18-8
SOfUce-Pine-Fir #2 7-8 11-3 14-3 17-5 20-2 7-1 10-5 13-2 16-1 18-8

ISnnJe'f>-Pinf>-Fir #i "-10 R-h 10-Q 1i-? 1,,- i "-,, 7-10 10-0 1?-? 14.-1

DouQ"las Fir-Larch 5S 7-8 12-1 15-10 19-5 22-6 7-8 11-7 14-8 17-11 20-10
DouQ"las Fir-Larch #1 7-1 10-5 13-2 16-1 18-8 6-7 9-8 12-2 14-11 17-3
DouQ"las Fir-Larch #2 6-8 9-9 12-4 15-1 17-6 6-2 9-0 11-5 13-11 16-2
DouQ"las Fir-Larch #3 5-0 7-4 9-4 11-5 13-2 4-8 6-10 8-8 10-6 12-3
Hem-Fir SS 7-3 11-5 15-0 19-1 22-1 7-3 11-5 14-5 17-8 20-5
Hem-Fir #1 6-11 10-2 12-10 15-8 18-2 6-5 9-5 11-11 14-6 16-10
Hem-Fir #2 6-7 9-7 12-2 14-10 17-3 6-1 8-11 11-3 13-9 15-11

16
Hem-Fir #3 5-0 7-4 9-4 11-5 13-2 4-8 6-10 8-8 10-6 12-3
Southern Pine SS 7-6 11-10 15-7 19-11 24-3 7-6 11-10 15-7 19-11 23-10
Southern Pine #1 7-5 11-7 14-9 17-6 20-11 7-4 10-10 13-8 16-2 19-4
Southern Pine #2 7-1 10-2 13-2 15-9 18-5 6-7 9-5 12-2 14-7 17-1
Southern Pine #3 5-4 7-11 10-1 11-11 14-2 4-11 7-4 9-4 11-0 13-1
SOfUce-Pine-Fir SS 7-1 11-2 14-8 18-0 20-11 7-1 10-9 13-8 16-8 19-4
SOfUce-Pine-Fir #1 6-8 9-9 12-4 15-1 17-6 6-2 9-0 11-5 13-11 16-2
SOfUce-Pine-Fir #2 6-8 9-9 12-4 15-1 17-6 6-2 9-0 11-5 13-11 16-2
SOfUce-Pine-Fir #3 5-0 7-4 9-4 11-5 13-2 4-8 6-10 8-8 10-6 12-3
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TABLE 2308.10.3(4)
RAFTER SPANS FOR COMMON LUMBER SPECIES

(Ground Snow Load =50 pounds per square foot, Ceiling Not Attached to Rafters, UI1 =180)

(continued)
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lAlBllE 230ft~ O.3(4)-coi1tDrIl.ned
RAIF1IER SPANS fOR COMMON UJMBER SIPIEC~ES

(iGlJ"ou.mdl Si10W load! =50 pounds per square foot, Ceiling Not Attached fto Rafters, U/1 =~80)

DIEAIO lOAD =10 100unds lOer sCluare fooi! DIEAD lOAD =20 Dounds Del' S01uare foot

RAFTER
2)(4 2)(6 2)(8 2)(m 2)( 12 2)(4 2)(6 2)(8 2)( 10 2)( 12

SPAC~NG Maximum rafter slOans

(inches) SPECIES AND GRADE m.-in.) m.- in.) (ft. - in.) m. - in.) m.-in.) m.- in.) m.- in.) (ft. - in.) (ft. - in.) (ft. - in.)

Dom!las Fir-Larch SS 7-3 11-4 14-6 17-8 20-6 7-3 10-7 13-5 16-5 19-0
Dom!las Fir-Larch #1 6-6 9-6 12-0 14-8· 17-1 6-0 8-10 11-2 13-7 15-9
DouQlas Fir-Larch #2 6-1 8-11 11-3 13-9 15-11 5-7 8-3 10-5 12-9 14-9
DouQlas Fir-Larch #3 4-7 6-9 8-6 10-5 12-1 4-3 6-3 7-11 9-7 11-2
Hem-Fir SS 6-10 10-9 14-2 17-5 20-2 6-10 10-5 13-2 16-1 18-8
Hem-Fir #1 6-4 9-3 11-9 14-4 16-7 5-10 8-7 10-10 13-3 15-5
Hem-Fir #2 6-0 8-9 11-1 13-7 15-9 5-7 8-1 10-3 12-7 14-7

19.2
Hem-Fir #3 4-7 6-9 8-6 10-5 12-1 4-3 6-3 7-11 9-7 11-2
Southern Pine SS 7-1 11-2 14-8 18-9 22-10 7-1 11-2 14-8 18-7 21-9
Southern Pine #1 7-0 10-8 13-5 16-0 19-1 6-8 9-11 12-5 14-10 17-8
Southern Pine #2 6-6 9-4 12-0 14-4 16-10 6-0 8-8 11-2 13-4 15-7
Southern Pine #3 4-11 7-3 9-2 10-10 12-11 4-6 6-8 8-6 10-1 12-0
SOfUce-Pine-Fir SS 6-8 10-6 13-5 16-5 19-1 6-8 . 9-10 12-5 15-3 17-8
SOfUce-Pine-Fir #1 6-1 8-11 11-3 13-9 15-11 5-7 8-3 10-5 12-9 14-9
SOfUce-Pine-Fir #2 6-1 8-11 11-3 13-9 15-11 5-7 8-3 10-5 12-9 14-9
Snmcp-Pinp-lF'ir #1 4-7 h-Q R-h 10-" 1)-1 4-1 h-1 7-11 Q-7 11-)

DouQlas Fir-Larch SS 6-8 10-3 13-0 15-10 18-4 6-6 9-6 12-0 14-8 17-0
DouQlas Fir-Larch #1 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 14-1
DouQlas Fir-Larch #2 5-5 7-11 10-1 12-4 14-3 5-0 7-4 9-4 11-5 13-2
DouQlas Fir-Larch #3 4-1 6-0 7-7 9-4 10-9 3-10 5-7 7-1 8-7 10-0
Hem-Fir SS 6-4 9-11 12-9 15-7 18-0 6-4 9-4 11-9 14-5 16-8
Hem-Fir #1 5-8 8-3 10-6 12-10 14-10 5-3 7-8 9-9 11-10 13-9
Hem-Fir #2 5-4 7-10 9-11 12-1 14-1 4-11 7-3 9-2 11-3 13-0

24
Hem-Fir #3 4-1 6-0 7-7 9-4 10-9 3-10 5-7 7-1 8-7 10-0
Southern Pine SS 6-7 10-4 13-8 17-5 21-0 6-7 10-4 13-8 16-7 19-5
Southern Pine #1 6-5 9-7 12-0 14-4 17-1 6-0 8-10 11-2 13-3 15-9
Southern Pine #2 5-10 8-4 10-9 12-10 15-1 5-5 7-9 10-0 11-11 13-11
Southern Pine #3 4-4 6-5 8-3 9-9 11-7 4-1 6-0 7-7 9-0 10-8
SOfUce-Pine-Fir SS 6-2 9-6 12-0 14-8 17-1 6-0 8-10 11-2 13-7 15-9
SOfUce-Pine-Fir #1 5-5 7-11 10-1 12-4 14-3 5-0 7-4 9-4 11-5 13-2
SOfUce-Pine-Fir #2 5-5 7-11 10-1 12-4 14-3 5-0 7-4 9-4 11-5 13-2
SOfUce-Pine-Fir #3 4-1 6-0 7-7 9-4 10-9 3-10 5-7 7-1 8-7 10-0

For SI: 1 inch =25.4 nun, 1 foot =304.8 mm, 1 pound per square foot =47.9 N/m2•

a. Span exceeds 26 feet in length. Check sources for availability of lumber in lengths greater than 20 feet.

~
o
c



DEAD LOAD =10 Dounds Der sauare foot DEAD LOAD =20 Dounds Der sauare foot

RAFTER 2)(4 2x6 2x8 2 x 10 2)( 12 2)(4 2)(6 2)(8 2 x 10 2)( 12

SPACING Maximum rafter SDans
(inches) SPECIES AND GRADE (ft. - in.\ (ft. - in.\ (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.\

DouQ:las Fir-Larch SS 9-1 14-4 18-10 24-1 Note a 9-1 14-4 18-10 24-1 Note a
DouQ:las Fir-Larch #1 8-9 13-9 18-2 22-9 Note a 8-9 13-2 16-8 20-4 23-7
DouQ:las Fir-Larch #2 8-7 13-6 17-5 21-4 24-8 8-5 12-4 15-7 19-1 22-1

DouQ:las Fir-Larch #3 7-1 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 16-8

Hem-Fir SS 8-7 13-6 17-10 22-9 Note a 8-7 13-6 17-10 22-9 Note a

Hem-Fir #1 8-5 13-3 17-5 22-2 25-9 8-5 12-10 16-3 19-10 23-0
Hem-Fir #2 8-0 12-7 16-7 21-0 24-4 8-0 12-2 15-4 18-9 21-9

12
Hem-Fir #3 7-1 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 16-8
Southern Pine SS 8-11 14-1 18-6 23-8 Note a 8-11 14-1 18-6 23-8 Note a
Southern Pine #1 8-9 13-9 18-2 23-2 Note a 8-9 13-9 18-2 22-2 Note a
Southern Pine #2 8-7 13-6 17-10 22-3 Note a 8-7 12-11 16-8 19-11 23-4
Southern Pine #3 7-7 11-2 14-3 16-10 20-0 6-9 10-0 12-9 15-1 17-11
Soruce-Pine-Fir SS 8-5 13-3 17-5 22-3 Note a 8-5 13-3 17-5 22-3 Note a
Soruce-Pine-Fir #1 8-3 12-11 17-0 21-4 24-8 8-3 12-4 15-7 19-1 22-1
Soruce-Pine-Fir #2 8-3 12-11 17-0 21-4 24-8 8-3 12-4 15-7 19-1 22-1
.Snmrf'-Pinf'-Fir ;#1 7-1 In-'' 11-2 1h-1 1R-R h-4 Q-4 11-Q 14-" 1h-R

DouQ:las Fir-Larch SS 8-3 13-0 17-2 21-10 Note a 8-3 13-0 17-2 21-3 24-8
DouQ:las Fir-Larch #1 8-0 12-6 16-2 19-9 22-10 7-10 11-5 14-5 17-8 20-5
DouQ:las Fir-Larch #2 7-10 11-11 15-1 18-5 21-5 7-3 10-8 13-6 16-6 19-2
DouQ"las Fir-Larch #3 6-2 9-0 11-5 13-11 16-2 5-6 8-1 10-3 12-6 14-6
Hem-Fir SS 7-10 12-3 16-2 20-8 25-1 7-10 12-3 16-2 20-8 24-2
Hem-Fir #1 7-8 12-0 15-9 19-3 22-3 7-7 11-1 14-1 17-2 19-11
Hem-Fir #2 7-3 11-5 14-11 18-2 21-1 7-2 10-6 13-4 16-3 18-10

16
Hem-Fir #3 6-2 9-0 11-5 13-11 16-2 5-6 8-1 10-3 12-6 14-6
Southern Pine SS 8-1 12-9 16-10 21-6 Note a 8-1 12-9 16-10 21-6 Note a
Southern Pine #1 8-0 12-6 16-6 21-1 25-7 8-0 12-6 16-2 19-2 22-10

Southern Pine #2 7-10 12-3 16-2 19-3 22-7 7-10 11-2 14-5 17-3 20-2
Southern Pine #3 6-7 9-8 12-4 14-7 17-4 5-10 8-8 11-0 13-0 15-6
Snruce-Pine-Fir SS 7-8 12-0 15-10 20-2 24-7 7-8 12-0 15-10 19-9 22-10
Soruce-Pine-Fir #1 7-6 11-9 15-1 18-5 21-5 7-3 10-8 13-6 16-6 19-2
Soruce-Pine-Fir #2 7-6 11-9 15-1 18-5 21-5 7-3 10-8 13-6 16-6 19-2
Soruce-Pine-Fir #3 6-2 9-0 11-5 13-11 16-2 5-6 8-1 10-3 12-6 14-6
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TABLE 2308.10.3(5)
RAFTER SPANS FOR COMMON LUMBER SPECIES

(Ground Snow Load =30 pounds per square foot, Ceiling Attached to Rafters, Ul!.. =240)

(continued)
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TABLE 2308.10.3(5)-coUiltim.ned
RAFTER SPANS FOR COMMON lUMBER SPECiES

(Ground Snow load =30 pounds per square foot, Ceiling Attached to Rafters, UtJ. =240)

DEAD lOAD = 10 roounds Del' sauare foot DEAD lOAD = 20 BJounds roer sauare fooR

RAfl"ER
2)(4 2)(6 2)(8 2)( 10 2)( 12 2)(4 2)(6 2)(8 2)( 10 2)( 12

SPACING Maximum rafter scans

(inches) SPECiES AND GRADIE (ft. - in.) m.- in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft. - in.) (ft.· in.)

DouQ"las Fir-Larch SS 7-9 12-3 16-1 20-7 25-0 7-9 12-3 15-lO 19-5 22-6

DouQ"las Fir-Larch #1 7-6 11-8 14-9 18-0 20-11 7-1 lO-5 13-2 16-1 18-8

DouQ"las Fir-Larch #2 7-4 10-11 13-9 16-10 19-6 6-8 9-9 12-4 15-1 17-6

DouQ"las Fir-Larch #3 5-7 8-3 10-5 12-9 14-9 5-0 7-4 9-4 11-5 13-2

Hem-Fir SS 7-4 11-7 15-3 19-5 23-7 7-4 11-7 15-3 19-1 22-1

Hem-Fir #1 7-2 11-4 14-4 17-7 20-4 6-11 lO-2 12-10 15-8 18-2

Hem-Fir #2 6-lO lO-9 13-7 16-7 19-3 6-7 9-7 12-2 14-10 17-3

19.2
Hem-Fir #3 5-7 8-3 10-5 12-9 14-9 5-0 7-4 9-4 11-5 13-2

Southern Pine SS 7-8 12-0 15-lO 20-2 24-7 7-8 12-0 15-lO 20-2 24-7

Southern Pine #1 7-6 11-9 15-6 19-7 23-4 7-6 11-9 14-9 17-6 20-11

Southern Pine #2 7-4 11-5 14-9 17-7 20-7 7-1 lO-2 13-2 15-9 18-5

Southern Pine #3 6-0 8-lO 11-3 13-4 15-lO 5-4 7-11 10-1 11-11 14-2

Soruce-Pine-Fir SS 7-2 11-4 14-11 19-0 23-1 7-2 11-4 14-9 18-0 20-11

Snruce-Pine-Fir #1 7-0 10-11 13-9 16-10 19-6 6-8 9-9 12-4 15-1 17-6

Soruce-Pine-Fir #2 7-0 10-11 13-9 16-10 19-6 6-8 9-9 12-4 15-1 17-6
1.<;;nmf'P-Pinp_Fir #1 ".-7 ~-1 10-". 1?-Q 14-Q ".-0 7-4 Q-4 11-". n-?

DouQ"las Fir-Larch SS 7-3 11-4 15-0 19-1 22-6 7-3 11-3 14-2 17-4 20-1

DouQ"las Fir-Larch #1 7-0 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 16-8

DouQ"las Fir-Larch #2 6-8 9-9 12-4 15-1 17-6 5-11 8-8 11-0 13-6 15-7

DouQ"las Fir-Larch #3 5-0 7-4 9-4 11-5 13-2 4-6 6-7 8-4 10-2 11-10

Hem-Fir SS 6-10 lO-9 14-2 18-0 21-11 6-10 lO-9 13-11 17-0 19-9

Hem-Fir #1 6-8 10-2 12-10 15-8 18-2 6-2 9-1 11-6 14-0 16-3

Hem-Fir #2 6-4 9-7 12-2 14-10 17-3 5-10 8-7 10-10 13-3 15-5

Hem-Fir #3 5-0 7-4 9-4 11-5 13-2 4-6 6-7 8-4 10-2 11-10
24

Southern Pine SS 7-1 11-2 14-8 18-9 22-10 7-1 11-2 14-8 18-9 22-10

Southern Pine #1 7-0 10-11 14-5 17-6 20-11 7-0 lO-6 13-2 15-8 18-8

Southern Pine #2 6-10 10-2 13-2 15-9 18-5 6-4 9-2 11-9 14-1 16-6

Southern Pine #3 5-4 7-11 10-1 11-11 14-2 4-9 7-1 9-0 10-8 12-8

Soruce-Pine-Fir SS 6-8 10-6 13-lO 17-8 20-11 6-8 lO-5 13-2 16-1 18-8

Soruce-Pine-Fir #1 6-6 9-9 12-4 15-1 17-6 5-11 8-8 11-0 13-6 15-7

Snruce-lPine-Fir #2 6-6 9-9 12-4 15-1 17-6 5-11 8-8 11-0 13-6 15-7

Snruce-Pine-Fir #3 5-0 7-4 9-4 11-5 13-2 4-6 6-7 8-4 10-2 11-10

For SI: I inch =25.4 mm, I foot =304.8 mm, I pound per square foot =47.9 N/m2.

a. Span exceeds 26 feet in length. Check sources for availability of lumber in lengths greater than 20 feet.
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DEAD LOAD =10 oounds oer sauare foot DEAD LOAD =20 oounds oer sauare 100t

RAFTER 2x4 2x6 2x8 2 x 10 2 x 12 2x4 2x6 2x8 2 x 10 2 x 12

SPACING Maximum rafter soans

(inches\ SPECIES AND GRADE (ft.• in.l (ft. - in.l (ft. - in.l (ft. - in.\ (ft. - in.\ (ft. - in.\ (ft. - in.\ (ft. - in.\ (ft. - in.\ (ft. - in.l

DOUl!las Fir-Larch SS 7-8 12-1 15-11 20-3 24-8 7-8 12-1 15-11 20-3 24-0

DouQlas Fir-Larch #1 7-5 11-7 15-3 18-7 21-7 7-5 11-2 14-1 17-3 20-0

DouQlas Fir-Larch #2 7-3 11-3 14-3 17-5 20-2 7-1 10-5 13-2 16-1 18-8

DouQlas Fir-Larch #3 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 14-1

Hem-Fir SS 7-3 11-5 15-0 19-2 23-4 7-3 11-5 15-0 19-2 23-4

Hem-Fir #1 7-1 11-2 14-8 18-1 21-0 7-1 10-10 13-9 16-9 19-5

Hem-Fir #2 6-9 10-8 14-0 17-2 19-11 6-9 10-3 13-0 15-10 18-5

Hem-Fir #3 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 14-1
12

Southern Pine SS 7-6 11-0 15-7 19-11 24-3 7-6 11-10 15-7 19-11 24-3

Southern Pine #1 7-5 11-7 15-4 19-7 23-9 7-5 11-7 15-4 18-9 22-4

Southern Pine #2 7-3 11-5 15-0 18-2 21-3 7-3 10-11 14-1 16-10 19-9

Southern Pine #3 6-2 9-2 11-8 13-9 16-4 5-9 8-5 10-9 12-9 15-2

Snruce-Pine-Fir SS 7-1 11-2 14-8 18-9 22-10 7-1 11-2 14-8 18-9 22-4

Snruce-Pine-Fir #1 6-11 10-11 14-3 17-5 20-2 6-11 10-5 13-2 16-1 18-8

Snruce-Pine-Fir #2 6-11 10-11 14-3 17-5 20-2 6-11 10-5 13-2 16-1 18-8
Snrnrp.-Pi np.-Fir #1 1-10 R-n 10-Q ,11-2 1"l-1 "l-"l 7-10 10-0 12-2 1.:1-1

DouQ1as Fir-Larch SS 7-0 11-0 14-5 18-5 22-5 7-0 11-0 14-5 17-11 20-10
DouQlas Fir-Larch #1 6-9 10-5 13-2 16-1 18-8 6-7 9-8 12-2 14-11 17-3

DouQlas Fir-Larch #2 6-7 9-9 12-4 15-1 17-6 6-2 9-0 11-5 13-11 16-2
DOUl!las Fir-Larch #3 5-0 7-4 9-4 11-5 13-2 4-8 6-10 8-8 10-6 12-3
Hem-Fir SS 6-7 10-4 13-8 17-5 21-2 6-7 10-4 13-8 17-5 20-5

Hem-Fir #1 6-5 10-2 12-10 15-8 18-2 6-5 9-5 11-11 14-6 16-10

Hem-Fir #2 6-2 9-7 12-2 14-10 17-3 6-1 8-11 11-3 13-9 15-11

Hem-Fir #3 5-0 7-4 9-4 11-5 13-2 4-8 6-10 8-8 10-6 12-3
16

Southern Pine SS 6-10 10-9 14-2 18-1 22-0 6-10 10-9 14-2 18-1 22-0

Southern Pine #1 6-9 10-7 13-11 17-6 20-11 6-9 10-7 13-8 16-2 19-4

Southern Pine #2 6-7 10-2 13-2 15-9 18-5 6-7 9-5 12-2 14-7 17-1

Southern Pine #3 5-4 7-11 10-1 11-11 14-2 4-11 7-4 9-4 11-0 13-1

Snruce~Pine-Fir SS 6-5 10-2 13-4 17-0 20-9 6-5 10-2 13-4 16-8 19-4

Snruce-Pine-Fir #1 6-4 9-9 12-4 15-1 17-6 6-2 9-0 11-5 13-11 16-2

Snruce-Pine-Fir #2 6-4 9-9 12-4 15-1 17-6 6-2 9-0 11-5 13-11 16-2

Snruce-Pine-Fir #3 5-0 7-4 9-4 11-5 13-2 4-8 6-10 8-8 10-6 12-3
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TABLE 2308.10.3(6)
RAFTER SPANS FOR COMMON LUMBER SPECIES

(Ground Snow load =50 pounds per square foot, Ceiling Attached to Rafters, UIJ. =240)

(continued)
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DEAD lOAD =10 Dounds Del' sClIuare foot DEAD lOAD =20 Dounds Del' SCluare fooll

RAFTER
2x4 2x6 2x8 2 x 10 2 x 12 2x4 2x6 2x8 2 x 10 2 x 12

SIPAC~NG Maximum rafter SDans

finches\ SPECIES AND GRADE (ft. - in.) (ft, - in.) (ft, - in.) (ft, - in.) (ft. - in.) (f1t, - in.) (ft, - in,) (ft. - in.) (ft. - in.) (ft. - in,)

Dom!las Fir-Larch SS 6-7 10-4 13-7 17-4 20-6 6-7 10-4 13-5 16-5 19-0

DOUl!las Fir-Larch #1 6-4 9-6 12-0 14-8 17-1 6-0 8-10 11-2 13-7 15-9

DouQ:1as Fir-Larch #2 6-1 8-11 11-3 13-9 15-11 5-7 8-3 10-5 12-9 14-9

DOUl!las Fir-Larch #3 4-7 6-9 8-6 10-5 12-1 4-3 6-3 7-11 9-7 11-2

Hem-Fir SS 6-2 9-9 12-10 16-5 19-11 6-2 9-9 12-10 16-1 18-8

Hem-Fir #1 6-1 9-3 11-9 14-4 16-7 5-10 8-7 10-10 13-3 15-5

Hem-Fir #2 5-9 8-9 11-1 13-7 15-9 5-7 8-1 10-3 12-7 14-7

19.2
Hem-Fir #3 4-7 6-9 8-6 10-5 12-1 4-3 6-3 7-11 9-7 11-2

Southern Pine SS 6-5 10-2 13-4 17-0 20-9 6-5 10-2 13-4 17-0 20-9

Southern Pine #1 6-4 9-11 13-1 16-0 19-1 6-4 9-11 12-5 14-10 17-8

Southern Pine #2 6-2 9-4 12-0 14-4 16-10 6-0 8-8 11-2 13-4 15-7

Southern Pine #3 4-11 7-3 9-2 10-10 12-11 4-6 6-8 8-6 10-1 12-0

Soruce-Pine-Fir SS 6-1 9-6 12-7 16-0 19-1 6-1 9-6 12-5 15-3 17-8

Snruce-Pine-Fir #1 5-11 8-11 11-3 13-9 15-11 5-7 8-3 10-5 12-9 14-9

Soruce-Pine-Fir #2 5-11 8-11 11-3 13-9 15-11 5-7 8-3 10-5 12-9 14-9
Snmrp-Pinp.-Fir #1 4-7 h-Q R-h 10-'i 17-1 4-1 h-1 7-11 Q-7 11-7

DouQ:1as Fir-Larch SS 6-1 9-7 12-7 15-10 18-4 6-1 9-6 12-0 14-8 17-0
DouQ:1as Fir-Larch #1 5-10 8-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 14-1
DouQ:1as Fir-Larch #2 5-5 7-11 10-1 12-4 14-3 5-0 7-4 9-4 11-5 13-2
DouQ:las Fir-Larch #3 4-1 6-0 7-7 9-4 10-9 3-10 5-7 7-1 8-7 10-0
Hem-Fir SS 5-9 9-1 11-11 15-12 18-0 5-9 9-1 11-9 14-5 16-8
Hem-Fir #1 5-8 8-3 10-6 12-10 14-10 5-3 7-8 9-9 11-10 13-9
Hem-Fir #2 5-4 7-10 9-11 12-1 14-1 4-11 7-3 9-2 11-3 13-0
Hem-Fir #3 4-1 6-0 7-7 9-4 10-9 3-10 5-7 7-1 8-7 10-0

24
Southern Pine SS 6-0 9-5 12-5 15-10 19-3 6-0 9~5 12-5 15-10 19-3
Southern Pine #1 5-10 9-3 12-0 14-4 17-1 5-10 8-10 11-2 13-3 15-9
Southern Pine #2 5-9 8-4 10-9 12-10 15-1 5-5 7-9 10-0 11-11 13-11
Southern Pine #3 4-4 6-5 8-3 9-9 11-7 4-1 6-0 7-7 9-0 10-8
Soruce-Pine-Fir SS 5-8 8-10 11-8 14-8 17-1 5-8 8-10 11-2 13-7 15-9
Snruce-Pine-Fir #1 5-5 7-11 10-1 12-4 14-3 5-0 7-4 9-4 11-5 13-2
Snruce-Pine-Fir #2 5-5 7-11 10-1 12-4 14-3 5-0 7-4 9-4 11-5 13-2
Snruce-Pine-Fir #3 4-1 6-0 7-7 9-4 10-9 3-10 5-7 7-1 8-7 10-0
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TABLE 2308.10.3(6)-contimJed

RAfTER SPANS FOR COMMON lUMBER SPECiES
(Groll.mdJ Snow load =50 pOll..ondis per square foot, Ceiling Attached to Rafters, UI1 =240)
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For SI: 1 inch = 25.4 nun, 1 foot = 304.8 mm, 1 pound per square foot = 47.9 N/m2•
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WOOD

2308.10.4 Ceiling joist and rafter framing. Rafters shall
be framed directly opposite each other at the ridge. There
shall be a ridge board at least I-inch (25 mm) nominal thick
ness at ridges and not less in depth than the cut end of the raf
ter. At valleys and hips, there shall be a single valley or hip
rafter not less than 2-inch (51 mm) nominal thickness and
not less in depth than the cut end of the rafter.

2308.10.4.1 Ceiling joist and rafter connections. Ceil
ing joists and rafters shall be nailed to each other and the
assembly shall be nailed to the top wall plate in accor
dance with Tables 2304.9.1 and 2308.10.1. Ceiling joists
shall be continuous or securely joined where they meet
over interior partitions and fastened to adjacent rafters in
accordance with Tables 2308.10.4.1 and 2304.9.1 to pro
vide a continuous rafter tie across the building where
such joists are parallel to the rafters. Ceiling joists shall
have a bearing surface of not less than 11/ 2 inches (38
mm) on the top plate at each end.

Where ceiling joists are not parallel to rafters, an
equivalent rafter tie shall be installed in a manner to pro- .
vide a continuous tie across the building, at a spacing of
not more than 4 feet (1219 mm) o.c. The connections
shall be in accordance with Tables 2308.10.4.1 and
2304.9.1, or connections ofequivalent capacities shall be
provided. Where ceiling joists or rafter ties are not pro
vided at the top of the rafter support walls, the ridge
formed by these rafters shall also be supported by a
girder conforming to Section 2308.4.

Rafter ties shall be spaced not more than 4 feet (1219
mm) o.c. Rafter tie connections shall be based on the
equivalent rafter spacing in Table 2308.10.4.1. Where raf
ter ties are spaced at 32 inches (813 mm) o.c., the number
of 16d common nails shall be two times the number speci
fied for rafters spaced 16 inches (406 mm) o.c., with a
minimum of 4-16d common nails where no snow loads
are indicated. Where rafter ties are spaced at 48 inches
(1219 mm) o.c., the number of 16d common nails shall be
two times the number specified for rafters spaced 24
inches (610 mm) o.c., with a minimum of 6-16d common
nails where no snow loads are indicated. Rafter/ceiling
joist connections and rafter/tie connections shall be of suf
ficient size and number to prevent splitting from nailing.

2308.10.4.2 Notches and hoRes. Notching at the ends of
rafters or ceiling joists shall not exceed one-fourth the
depth. Notches in the top or bottom of the rafter or ceiling
joist shall not exceed one-sixth the depth and shall not be
located in the middle one-third of the span, except that a
notch not exceeding one-third of the depth is permitted in
the top of the rafter or ceiling joist not further from the
face of the support than the depth of the member.

Holes bored in rafters or ceiling joists shall not be
within 2 inches (51 nun) of the top and bottom and their
diameter shall not exceed one-third the depth of the
member.

2308.10.4.3 Framing around openil1lgs. Trimmer and
header rafters shall be doubled, or of lumber of equiva
lent cross section, where the span of the header exceeds 4
feet (1219 mm). The ends of header rafters more than 6

504

feet (1829 mm) long shall be supported by framing _
anchors or rafter hangers unless bearing on a beam, parti- •
tion or wall.

2308.10.5l?urllins. Purlins to support roof loads are permit- .
ted to be installed to reduce the span of rafters within allow
able limits and shall be supported by struts to bearing walls.
The maximum span of2-inch by 4-inch (51 mm by 102 mm)
purlins shall be 4 feet (1219 nun). The maximum span of the
2-inch by 6-inch (51 nun by 152 nun) purlin shall be 6 feet
(1829 nun), but in no case shall the purlin be smaller than the
supported rafter. Struts shall not be smaller than 2-inch by
4-inch (51 mm by 102 mm) members. The unbraced length
of struts shall not exceed 8 feet (2438 nun) and the minimum
slope ofthe struts shall not be less than 45 degrees (0.79 rad)
from the horizontal.

2308.10.6 Blocking. Roof rafters and ceiling joists shall be
supported laterally to prevent rotation and lateral displace
ment in accordance with the provisions ofSection 2308.8.5.

2308.10.7 Wood trusses.

2308.10.7.1 Design. Wood trusses shall be designed in
accordance with the requirements of Chapter 23 and ac-
cepted engineering practice. Members are permitted to
be joined by nails, glue, bolts, timber connectors, metal
connector plates or other approved framing devices.

2308.10.7.2 Braciing. The bracing of wood trusses shall _
comply with their appropriate engineered design. •

2308.10.7.3 Alterations to trusses. Truss members and
components shall not be cut, notched, drilled, spliced or
otherwise altered in any way without written concur-
rence and approval of a registered design professional.
Alterations resulting in the addition ofloads to any mem-
ber (e.g., HVAC equipment, water heater) shall not be
permitted without verification that the truss is capable of
supporting such additional loading.

2308.10.8 Roof sheathing. Roof sheathing shall be in ac
cordance with Tables 2304.7(3) and 2304.7(5) for wood
structural panels, and Tables 2304.7(1) and 2304.7(2) for
lumber and shall comply with Section 2304.7.2.

2308.10.8.1 Joints. Joints in lumber sheathing shall oc
cur over supports unless approved end-matched lumber
is used, in which case each piece shall bear on at least two
supports.

2308.10.9 RoofplanJk.ing. Planking shall be designed in ac
cordance with the general provisions of this code.

In lieu of such design, 2-inch (51 mm) tongue-and
groove planking is permitted in accordance with Table
2308.10.9. Joints in such planking are permitted to be ran
domly spaced, provided the system is applied to not less
than three continuous spans, planks are center matched and
end matched or splined, each plank bears on at least one sup- .
port, and joints are separated by at least 24 inches (610 mm)
in adjacent pieces.

2308.10.10 Attic ventilation. For attic ventilation, see Sec
tion 1202.2.
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lABlE 23108.11O.4\.1
RAfrlr'IER l'~E CONNIECTIONS9

GROUND SNOW lOAD (pound per square 100~)

30 pounds pell' squall'e 100t 50 pounds pell' square foot

NO SNOW lOAD Roof span (feet)

112 20 28 36 112 20 28 36 112 20 28 36
RAFTER liE SPAC~NG

SLOPE (inches) Required number of 16d common nailsa,b per connectionc,d,e,f

12 4 6 8 10 4 6 8 11 5 8 12 15

16 5 7 10 13 5 8 11 14 6 11 15 20

3:12 24 7 11 15 19 7 11 16 21 9 16 23 30

32 10 14 19 25 10 16 22 28 12 27 30 40

48 14 21 29 37 14 32 36 42 18 32 46 60

12 3 4 5 6 3 5 6 8 4 6 9 11

16 3 5 7 8 4 6 8 11 5 8 12 15

4:12 24 4 7 10 12 5 9 12 16 7 12 17 22

32 6 9 13 16 8 12 16 22 10 16 24 30

48 8 14 19 24 10 18 24 32 14 24 34 44

12 3 3 4 5 3 4 5 7 3 5 7 9

16 3 4 5 7 3 5 7 9 4 7 9 12

5:12 24 4 6 8 10 4 7 10 13 6 10 14 18

32 5 8 10 13 6 10 14 18 8 14 18 24

48 7 11 15 20 8 14 20 26 12 20 28 36

12 3 3 3 4 3 3 4 5 3 4 5 7

16 3 3 4 5 3 4 5 6 3 5 7 9

7:12 24 3 4 6 7 3 5 7 9 4 7 10 13

32 4 6 8 10 4 8 10 12 6 10 14 18

48 5 8 11 14 6 10 14 18 9 14 20 26

12 3 3 3 3 3 3 3 4 3 3 4 5

16 3 3 3 4 3 3 4 5 3 4 5 7

9:12 24 3 3 5 6 3 4 6 7 3 6 8 10

32 3 4 6 8 4 6 8 10 5 8 10 14

48 4 6 9 11 5 8 12 14 7 12 16 20

12 3 3 3 3 3 3 3 3 3 3 3 4

16 3 3 3 3 3 3 3 4 3 3 4 5

12:12 24 3 3 3 4 3 3 4 6 3 4 6 8

32 3 3 4 5 3 5 6 8 4 6 8 10

48 3 4 6 7 4 7 8 12 6 8 12 16

For SI: I inch =25.4 mm, I foot =304.8 mm, I pound per square foot =47.8 N/m2
.

a. 40d box or 16d sinker box nails are permitted to be substituted for 16d common nails.
b. Nailing requirements are permitted to be reduced 25 percent if nails are clinched.
c. Rafter tie heel joint connections are not required where the ridge is supported by a load-bearing wall, header or ridge beam.
d. When intermediate support of the rafter is provided by vertical struts or purl ins to a load-bearing wall, the tabulated heel joint connection requirements are permit-

ted to be reduced proportionally to the reduction in span.
e. Equivalent nailing patterns are required for ceiling joist to ceiling joist lap splices.
f. Connected members shall be of sufficient size to prevent splitting due to nailing.
g. For snow loads less than 30 pounds per square foot, the required number of nails is permitted to be reduced by multiplying by the ratio of actual snow load plus 10

divided by 40, but not less than the number required for no snow load.
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TABLE 2308.10.9
ALLOWABLE SPANS FOR 2-INCH TONGUE-AND-GROQVE DIECKING

SIPANa LIVE LOAD BENDING STRESS (I) MODULUS OF ELASTICITY (E)
(~eet) (pound! per square foot) DEFLECTION LIMIT (pound per square inch) (pound per square inch)

Roofs

20
11240

160
170,000

11360 256,000

4 30
11240

210
256,000

11360 384,000

40
11240

270
340,000

11360 512,000

20
11240

200
242,000

11360 305,000

4.5 30
11240

270
363,000

11360 405,000

40
11240

350
484,000

11360 725,000

20
11240

250
332,000

1/360 500,000

5.0 30
1/240

330
495,000

11360 742,000

40
11240

420
660,000

1/360 1,000,000

20
11240

300
442,000

1/360 660,000

5.5 30
11240

400
662,000

11360 998,000

40
1/240

500
884,000

11360 1,330,000

20
11240

360
575,000

11360 862,000

6.0 30
1/240

480
862,000

1/360 1,295,000

40
1/240

600
1,150,000

1/360 1,730,000

20
11240

420
595,000

1/360 892,000

6.5 30
11240

560
892,000

11360 1,340,000

40
11240

700
1,190,000

1/360 1,730,000

20
1/240

490
910,000

1/360 1,360,000

7.0 30
11240

650
1,370,000

11360 2,000,000

40
11240

810
1,820,000

1/360 2,725,000

(continued)
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TABLE 2308.1 O.9-continueidl
AllOWABllE SPANS FOIPd 2aiNCHI TONGUEaANDaGROOVE DECKING

SI?ANa UVEi..OAID BENDING STRESS (I) MODULIlJJS Of ELASTICITY (E)
(feet) (pound per square foot) IDEfi..ECT~ONUMIT (pound per square Dl'lch) (pound pel' square inch)

Roofs

20
11240

560
1,125,000

1/360 1,685,000

7.5 30
11240

750
1,685,000

11360 2,530,000

40
11240

930
2,250,000

1/360 3,380,000

20
1/240

640
1,360,000

1/360 2,040,000
8.0

30
1/240

850
2,040,000

1/360 3,060,000

floors

4 840 1,000,000
4.5 40 1/360 950 1,300,000
5.0 1,060 1,600,000

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm, 1 pound per square foot =0.0479 kN/m2, 1 pound per square inch =0.00689 N/mm2.

a. Spans are based on simple beam action with 10 pounds per square foot dead load and provisions for a 300-pound concentrated load on a 12-inch width ofdecking.
Random layup is permitted in accordance with the provisions of Section 2308.10.9. Lumber thickness is 1'/2 inches nominal.

2308.11 Ad.ditiOllllall Ireqllllilt"emell1lts fOIt" cOl!llvell1ltnmunll CGlI1l a

structiolTB. ill1l Seismk Design. Category B or C. Structures of
conventional light-frame construction in Seismic Design Cate-

_ gory B or C, as determined in Section 1616, shall comply with
• Sections 2308.11.1 through 2308.11.3, in addition to the provi-

sions of Sections 2308.1 through 2308.10.

2308. lD.J. NllIlmbeIr off stm·ues. Structures of conventional
light-frame construction shall not exceed two stories in
height in Seismic Design Category C.

ExceJPtnoll1l~ Detached one- and two-family dwellings are
permitted to be three stories in height in Seismic Design
Category C.

2308.1:ll..2 Concrete or masmllJry. Concrete or masonry walls,
or masonry veneer shall not extend above the basement.

ExceJPltnollJls~

1. Masonry veneer is permitted to be used in the first
two stories above grade or the first three stories
above grade where the lowest story has concrete or
masonry walls in Seismic Design Category B, pro
vided that structural use panel wall bracing is used,
and the length of bracing provided is 1.5 times the
required length as determined in Table 2308.9.3(1).

2. Masonry veneer is permitted to be used in the first
story above grade or the first two stories above
grade where the lowest story has concrete or ma
sonry walls in Seismic Design Category B or C.

3. Masonry veneer is permitted to be used in the first
two stories above grade in Seismic Design Catego
ries Band C provided the following criteria are met:

3.1. Type ofbrace per Section 2308.9.3 shall be
Method 3 and the allowable shear capacity
in accordance with Table 2306.4.1 shall be
aminimumof350plf(5108 N/m) (ASD).

2003 INTERNATiONAllBUllDING COIDJE®

3.2. The bracing of the top story shall be lo
cated at each end and at least every 25 feet
(7620 mm) o.c. but not less than 40 percent
of the braced wall line. The bracing of the
first story shall be located at each end and
at least every 25 feet (7620 mm) o.c. but not
less than 35 percent of the braced wall line.

3.3. Hold-down connectors shall be provided at
the ends of braced walls for the second
floor to first floor wall assembly with an al- ,.
lowable design of 2,000 pounds (907.0 kg).
Hold-down connectors shall be provided at
the ends of each wall segment ofthe braced
walls for the first floor to foundation with
an allowable design of 3,900 pounds (1768
kg). In all cases, the hold-down connector
force shall be transferred to the foundation.

3.4. Cripple walls shall not be permitted.

2308JJ1..3 Framing ~md. cOIIllHllednoltl detans. Framing and
connection details shall conform to Sections 2308.11.3.1
through 2308.11.3.3.

2308.11.3.Jl. Anchorage. Braced wall lines shall be an
chored in accordance with Section 2308.6 at founda
tions.

2308.311.3.2 Stepped footings. Where the height of a re
quired braced wall panel extending from foundation to
floor above varies more than 4 feet (1219 mm), the fol
lowing construction shall be used:

1. Where the bottom of the footing is stepped and the
lowest floor framing rests directly on a sill bolted
to the footings, the sill shall be anchored as re
quired in Section 2308.3.3.

2. Where the lowest floor framing rests directly on a
sill bolted to a footing not less than 8 feet (2438
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mm) in length along a line of bracing, the line shall
be considered to be braced. The double plate of the
cripple stud wall beyond the segment offooting ex
tending to the lowest framed floor shall be spliced
to the sill plate with metal ties, one on each side of
the sill and plate. The metal ties shall not be less
than 0.058 inch [1.47 mm(16 galvanized gage)] by
1.5 inches (38 mm) wide by 48 inches (1219 mm)
with eight 16d common nails on each side of the
splice location (see Figure 2308.11.3.2). The metal
tie shall have a minimum yield of 33,000 pounds
per square inch (psi) (227 Mpa).

3. Where cripple walls occur between the top of the
footing and the lowest floor framing, the bracing
requirements for a story shall apply.

2308.11.3.3 Openings in hoJrizontal diaphragms.
Openings in horizontal diaphragms with a dimension
perpendicular to the joist that is greater than 4 feet (1.2
m) shall be constructed in accordance with the following:

1. Blocking shall be provided beyond headers.

2. Metal ties not less than 0.058 inch [1.47 mm (16
galvanized gage)] by 1.5 inches (38 mm) wide with
eight 16d common nails on each side of the
header-joist intersection shall be provided (see
Figure 2308.11.3.3). The metal ties shall have a
minimum yield of 33,000 psi (227 Mpa).

2308.12 Additional requirements for conventionaH CODm

struction in Seismic Design Category D Oil" lEo Structures of
conventional light-frame construction in Seismic Design Cate
gory D or E, as determined in Section 1616, shall conform to
Sections 2308.12.1 through 2308.12.9, in addition to the re-

quirements for Seismic Design Category B or C in Section _
2308.11. •

2308.12.1 Number of stories. Structures of conventional
light-frame construction shall not exceed one story in height
in Seismic Design Category D or E.

lException: Detached one- and two-family dwellings are
permitted to be two stories high in Seismic Design Cate
gory D or E.

2308.12.2 Con.crete or masonry. Concrete or masonry
walls, or masonry veneer shall not extend above the base
ment.

Exception: Masonry veneer is permitted to be used in
the first story above grade in Seismic Design Category D
provided the following criteria are met:

1. Type of brace in accordance with Section 2308.9.3
shall be Method 3 and the allowable shear capacity
in accordance with Table 2306.4.1 shall be a mini
mum of 350 plf (5108 N/m) (ASD).

2. The bracing of the first story shall be located at
each end and at least every 25 feet (7620 mm) o.c.
but not less than 45 percent of the braced wall line.

3. Hold-down connectors shall be provided at the
ends of braced walls for the first floor to founda
tion with an allowable design of 2,1 00 pounds
(1768 kg).

4. Cripple walls shall not be permitted.

2308.12.3 Braced wall line spacing. Spacing between inte
rior and exterior braced wall lines shall not exceed 25 feet
(7620 mm).

2x CRIPPLE
STUD WALL

" /.

II

l.!:"

II
II

o:::~

II
II

~::1

WHERE FOOTING SECTION "A" IS MORE THAN 8'-0",

rPROVIDE METAL TIE 16GAx 11/2" x 4'-0" MIN., EACH SIDE
WI 8-16d COMMON NAILS

EACH SIDE OF SPLICE r: 2-2x PLATE

II
II

o:::!J

1

<t2'.0" MIN. ~ I

SPLlCE~

I

II
II

o:::!J

.,,,,-:
FOOTING SECTION "A"

~~ ~

2x SILL PLATE '\

CONCRETE
STEPPED FOOTING

NOTE: WHERE FOOTING SECTION "A"
IS LESS THAN 8'-0" LONG IN A
25'-0" TOTAL LENGTH WALL, PROVIDE
BRACING AT CRIPPLE STUD WALL

For Sl: 1 inch =25.4 mm, 1 foot =304.8 mm.

f~GURE 2308.11.3.2
STEPPED FOOTING CONNECT~ON DETAilS
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PLYWOOD SHEATHING

METAL TIE 16GA.)( 1 1/2")( 4'-0" MIN., (4 TOTAL)
W/16-16d COMMON NAilS AS SHOWN

-OR-

METAL TIE 16GA. )( 1 1/2")( (OPENING WIDTH + 4'-0") MIN.,
(2 TOTAL) W/24-16d COMMON NAilS

'For SI: 1 inch =25.4 nun, 1 foot =304.8 mm.

fiGURE 2308. ~ ~ .3.3
OPlENINGS IN HOllUZONTAllOiAPHRAGMS

2308.12.41 Bracel!ll waRn Rinne sheathillllg. Braced wall lines
shall be braced by one of the types of sheathing prescribed
by Table 2308.12.4 as shown in Figure 2308.9.3. The sum of
lengths of braced wall panels at each braced wall line shall
conform to Table 2308.12.4. Braced wall panels shall be dis
tributed along the length of the braced wall line and start at
not more than 8 feet (2438 mm) from each end of the braced
wall line. A designed collector shall be provided where the
bracing begins more than 8 feet (2438 mm) from each end of
a braced wall line. Panel sheathing joints shall occur over
studs or blocking. Sheathing shall be fastened to studs and
top and bottom plates and at panel edges occurring over
blocking. Wall framing to which sheathing used for bracing
is applied shall be nominal 2 inch wide (actual 1112 inch, 38
mm) or larger members.

Cripple walls having a stud height exceeding 14 inches
(356 mm) shall be considered a story for the purpose of this
section and shall be braced as required for braced wall lines
in accordance with Table 2308.12.4. Where interior braced
wall lines occur without a continuous foundation below, the
length of parallel exterior cripple wall bracing shall be one
and one-half times the lengths required by Table 2308.12.4.
Where the cripple wall sheathing type used is Type S-W, and
this additional length of bracing cannot be provided, the ca
pacity ofType S-W sheathing shall be increased by reducing
the spacing of fasteners along the perimeter of each piece of
sheathing to 4 inches (102 mm) o.c.

2308.112.5 AUadhtmeHllt off s!llleathnng. Fastening of braced
wall panel sheathing shall not be less than that prescribed in
Table 2308.12.4 or 2304.9.1. Wall sheathing shall not be at
tached to framing members by adhesives.

2308.12.611rregullar structures. Conventional light-frame
construction shall not be used in irregular portions of struc
tures in Seismic Design Category D or E. Such irregular por
tions of structures shall be designed to resist the forces
specified in Chapter 16 to the extent such irregular features
affect the performance of the conventional framing system.
A portion of a structure shall be considered to be irregular
where one or more of the conditions described in Items 1
through 6 below are present.

1. Where exterior braced wall panels are not in one plane
vertically from the foundation to the uppermost story
in which they are required, the structure shall be con
sidered to be irregular [see Figure 2308.12.6(1)].

.!Exceptimn: Floors with cantilevers or setbacks not
exceeding four times the nominal depth of the floor
joists [see Figure 2308.12.6(2)] are permitted to
support braced wall panels provided:

1. Floor joists are 2 inches by 10 inches (51 mm
by 254 mm) or larger and spaced not more
than 16 inches (406 mm) o.c.

2. The ratio of the back span to the cantilever is
at least 2: 1.

3. Floor joists at ends of braced wall panels are
doubled.

4. A continuous rim joist is connected to the
ends of cantilevered joists. The rim joist is
permitted to be spliced using a metal tie not
less than 0.058 inch (1.47 mm) (16 galva
nized gage) and 11/2 inches (38 mm) wide
fastened with six 16d common nails on each
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side. The metal tie shall have a minimum
yield of 33,000 psi (227 Mpa).

5. Joists at setbacks or the end of cantilevered
joists shall not carry gravity loads from more
than a single story having uniform wall and
roof loads, nor carry the reactions from
headers having a span of8 feet (2438 mm) or
more.

2. Where a section of floor or roof is not laterally sup
ported by braced wall lines on all edges, the structure
shall be considered to be irregular [see Figure
2308.12.6(3)].

Exception: Portions of roofs or floors that do not
support braced wall panels above are permitted to
extend up to 6 feet (1829 mm) beyond a braced
wall line [see Figure 2308.12.6(4)].

3. Where the end of a required braced wall panel extends
more than 1 foot (305 mm) over an opening in the wall
below, the structure shall be considered to be irregu
lar. This requirement is applicable to braced wall pan
els offset in plane and to braced wall panels offset out
of plane as permitted by the exception to Item 1 above
in this section [see Figure 2308.12.6(5)].

Exception: Braced wall panels are permitted to
extend over an opening not more than 8 feet (2438
mm) in width where the header is a 4-inch by
12-inch 002 mm by 305 mm) or larger member.

4. Where portions of a floor level are vertically offset
such that the framing members on either side of the

offset cannot be lapped or tied together in an approved
manner, the structure shall be considered to be irregu
lar [see Figure 2308.12.6(6)].

Exception: Framing supported directly by foun
dations need not be lapped or tied directly together.

5. Where braced wall lines are not perpendicular to each
other, the structure shall be considered to be irregular
[see Figure 2308.12.6(7)].

6. Where openings in floor and roof diaphragms having
a maximum dimension greater than 50 percent of the
distance between lines of bracing or an area greater
than 25 percent of the area between orthogonal pairs
of braced wall lines are present, the structure shall be
considered to be irregular [see Figure 2308.12.6(8)].

2308.12.7lExit facilities. Exterior exit balconies, stairs and
similar exit facilities shall be positively anchored to the pri
mary structure at not over 8 feet (2438 mm) o.c. or shall be
designed for lateral forces. Such attachment shall not be ac
complished by use of toenails or nails subject to withdrawal.

2308.12.8 SteeR plate washers. Steel plate washers shall be
placed between the foundation sill plate and the nut. Such
washers shall be a minimum of 3/16 inch by 2 inches by 2
inches (4.76 mm by 51 mm by 51mm) in size.

2308.12.9 Anchorage in Seismic Design Category E.
Steel bolts with a minimum nominal diameter of 5/8 inch
(15.9 mm) shall be used in Seismic Design Category E.

TABLE 2308.12.4
WALL BRACING IN SEISMIC DESIGN CATEGORIES D AND E

(Minimum Length of Wall Bracing per each 25 Linear fee~ of Braced Wall Linea)

STORY LOCATION SHEATHING TVPEb 0.50::; Sos < 0.75 0.75::; Sos::; 1.00 1.00 < 5 0S

G_pd 14 feet 8 inches 18 feet 8 inchesc 25 feet 0 inchesc

Top or only story
S-W 8 feet 0 inches 9 feet 4 inchesc 12 feet 0 inchesc

G-pd NP NP NP
Story below top story

S-W 13 feet 4 inchesc 17 feet 4 inchesc 21 feet 4 inchesc

G-pd Conventional construction not permitted; conformance
Bottom story of three stories

s-w with Section 2301.2.1 or 2301.2.2 is required.

For SI: 1 inch ~ 25.4 mm, 1 foot = 304.8 mm.
a. Minimum length of panel bracing ofone face of wall for S-W sheathing or both faces of wall for G-P sheathing; h1w ratio shall not exceed 2: 1. For S-W panel brac

ing of the same material on two faces of the wall, the minimum length is permitted to be one-half the tabulated value but the h1w ratio shall not exceed 2: I and de
sign for uplift is required.

b. G-P =gypsum board, fiberboard, particleboard, lath and plaster, or gypsum sheathing boards; S-W =wood structural panels and diagonal wood sheathing. NP =
not permitted.

c. Applies to one- and two-family detached dwellings only.
d. Nailing as specified below shall occur at all panel edges at studs, at top and bottom plates, and, where occurring, at blocking:

For 1/2-inch gypsum board, 5d (0.113 inch diameter) cooler nails at 7 inches on center;
For Sis-inch gypsum board, No. 11 gage (0.120 inch diameter) at 7 inches on center; _
For gypsum sheathing board, 13

/ 4 inches long by 7/J6-inch head, diamond point galvanized nails at 4 inches on center; •
For gypsum lath, No. 13 gage (0.092 inch) by Ills inches long, 19/64-inch head, plasterboard at 5 inches on center;
For portland cement plaster, No. 11 gage (0.120 inch) by 11

/ 2 inches long, 7116- inch head at 6 inches on center;
For fiberboard and particleboard, No. 11 gage (0.120 inch) by 1\/2 inches long, 7/16-inch head, galvanized nails at 3 inches on center.
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ROOF OR FLOOR SHALL BE PERMITTED
TO EXTEND UP TO SIX FEET BEYOND
THE BRACED WALL LINE

NO BRACED WALL PANEL ABOVE
PERMITTED AT THIS LOCATION

PLAN VIEW

~ II ~

L ~
I

JlL==== ~r -
,I

I
1/ A

,I 1

•

f~GlLIJRIE 2308.~ 2.6(~}
BRACED WAll ~ANlElSOUT Of ~lANIE

4'-0" {-
w/2}{ 12

CANTILEVER/SET BACK
SHALL ONLY SUPPORT ROOF
AND WALL WEIGHT

-

t,

i 4'-0"
-!'

w/2}{ 12

SECTION THRU CANTILEVER SECTION THRU SET BACK

For SI: 1 foot =304.8 mill.

fiGURE 2308.~ 2.6(2)
rBIAAC!EDJ WAll PANELS SiJ~~ORTIE[}) BY CANTilEVER OIA SET IBACK

PLAN VIEW•

III I

I

1L.-- ---.l I
I lL ~L

~ U

DASHED LINE INDICATES BRACED
WALL LINE BELOW

THERE IS NO BRACED WALL LINE
ON THIS EDGE OF THE ROOF

lFiGlLIJRIE 23t08.12.6(3}
flOOIRl OR ROOf NOT SlLIJPPOIRlTlElDJ ON AlllEDGIES
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'------- NO BRACED WALL PANEL ABOVE
PERMITIED AT THIS LOCATION

PLAN VIEW

L ~----t""""'+--- ROOF OR FLOOR SHALL BE PERMITIED

l TO EXTEND UP TO SIX FEET BEYOND

L=:::= =-====-:=-==~Il ~r===....::;!Z="":=== THE BRACED WALL LINE

For SI: 1 foot =304.8 mm.

FIGURE 2308.12.6(4)
ROOF OR FLOOR EXTENSION BEYOND BIRACED WALLlINIE

o
MORE THAN 11-0"

.----- REQUIRED BRACED
WALL PANEL -----;;::0-=----______-- -- ----

01
---!!Dj
EXTERIOR ELEVATION EXTERIOR ISOMETRIC

For SI: 1 foot =304.8 mm.

FIGURE 2308.12.6(5)
BRACED WALL PANEL EXTENSION OVER OPENING

.-----*-----.-------+1----- FLOOR JOISTS
CANNOT BE
TIED DIRECTLY
TOGETHER

SECTION VIEW SECTION VIEW

FIGURE 2308.12.6(6)
PORTIONS OF FLOOR llEVEl OFfSET VERTICALLY
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PLAN VIEW

~~GURE 2308.12.6(1)
IBRAC~[j) WAll UNIES NOT PERPENDICULAR

WOOlD)

BRACED WALL LINES ARE NOT
PERPENDICULAR

- - - - I--f"'\: MORE THAN b2l2

1- - - ---,
IS IRREGULAR -I

I II II I- - --'10- - -
11

MORE THAN b1/2

II
II

IS IRREGULAR ,I :0 I,

II 1ZJ_11 (\J

~ II..c

IIJ ~- d- - - - - -- - -

PLAN VIEW PLAN VIEW

f~GUIRE 2308.12.6(8)
OPENiNG liM~TAT!ONS fOR ~U)OR AND ROOF DiAPHRAGMS
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(CHAPTER 24

GLASS AND GLAZiNG

§!ECT~ON 24«JJ1
GENERAL

2401.Jl Scope. The provisions of this chapter shall govern the
materials, design, construction and quality of glass, light
transmitting ceramic and light-transmitting plastic panels for
exterior and interior use in both vertical and sloped applications
in buildings and structures.

2401.2 GRazing JiepiaiCemell1lt. The installation of replacement
glass shall be as required for new installations.

§EC'f~ON 24012
[D)[Ef~N~u~ONS

2402.1 Deiihrnntnoll1ls. The following words and terms shall, for
the purposes of this chapter and as used elsewhere in this code,
have the meanings shown herein.

DAJLLE GlLASS. A decorative composite glazing material
made of individual pieces of glass that are embedded in a cast
matrix of concrete or epoxy.

DECORATIVE GlLASS. A carved, leaded or DaIle glass or
glazing material whose purpose is decorative or artistic, not
functional; whose coloring, texture or other design qualities or
components cannot be removed without destroying the glazing
material and whose surface, or assembly into which it is incor
porated, is divided into segments.

SE:CT~ON 240l~

GENERAL [R\~(QlIJlIRlEMENTS fOR GLASS

2403.1 Idell1ltit'icatioIm. Each pane shall bear the manufacturer's
label designating the type and thickness of the glass or glazing
material. The identificatiQn shall not be omitted unless ap
proved and an affidavit is furnished by the glazing contractor
certifying that each light is glazed in accordance with approved
construction documents that comply with the provisions of this
chapter. Safety glazing shall be identified in accordance with
Section 2406.2.

Each pane of tempered glass, except tempered spandrel
glass, shall be permanently identified by the manufacturer. The
identification label shall be acid etched, sand blasted, ceramic
fired, embossed or shall be of a type that once applied cannot be
removed without being destroyed.

Tempered spandrel glass shall be provided with a removable
paper marking by the manufacturer.

2403.2 Gllass supports. Where one or more sides of any pane
of glass are not firmly supported, or are subjected to unusual
load conditions, detailed construction documents, detailed
shop drawings and analysis or test data assuring safe perfor
mance for the specific installation shall be prepared by a regis
tered design professional.

2403.3 Framing. To be considered firmly supported, the fram
ing members for each individual pane of glass shall be designed
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so the deflection of the edge of the glass perpendicular to the
glass pane shall not exceed 11m of the glass edge length or 3/4

inch (19.1 mm), whichever is less, when subjected to the larger
of the positive or negative load where loads are combined as
specified in Section 1605.

2403.4 Internor glazed. areas. Where interior glazing is in
stalled adjacent to a walking surface, the differential deflection
of two adjacent unsupported edges shall not be greater than the
thickness of the panels when a force of 50 pounds per linear
foot (plf) (730 N/m) is applied horizontally to one panel at any
point up to 42 inches (1067 mm) above the walking surface.

2403.5 lLGll!veJied wnndows or jaRoUllsies. Float, wired and pat
terned glass in louvered windows andjalousies shall be no thin
ner than nominal 3/16 inch (4.8 mm) and no longer than 48
inches (1219 mm). Exposed glass edges shall be smooth.

Wired glass with wire exposed on longitudinal edges shall
not be used in louvered windows or jalousies.

Where other glass types are used, the design shall be submit
ted to the building official for approval.

SECT~ON 2404
W~ND, SNOW, SIE~SM~C

AND DEAD LOADS ON GLASS

2404.Jl VerticaH giass. Glass sloped 15 degrees (0.26 rad) or
less from vertical in windows, curtain and window walls, doors
and other exterior applications shall be designed to resist the
wind loads in Section 1609 for components and cladding.
Glass in glazed curtain walls, glazed storefronts and glazed ~

partitions shall meet the seismic requirements of ASCE 7, Sec- ~
tion 9.6.2.10. Glazing firmly supported on all four edges is per
mitted to be designed by the following provisions. Where the
glass is not firmly supported on all four edges, analysis or test
data ensuring safe performance for the specific installation
shall be prepared by a registered design professional.

The design of vertical glazing shall be based on the follow
ing equation:

where:

Fgw is the wind load on the glass computed in accordance
with Section 1609 and Fga is the maximum allowable load on
the glass computed by the following formula:

where:

Fge = Maximum allowable equivalent load, pounds per
square foot (psf) (kN/m2) determined from Figures
2404(1) through 2404(12) for the applicable glass di
mensions and thickness.

CJ = Factordetermined from Table 2404.1 based on glass type.
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(EquatioI1l24-3)

(Equatio1l1l24-4)

(EquatioI1l24-5)

GLASS AND GLAZING

TABLE 2404.1
C1 FACTORS FOR VERTICAL AND SLOPED GLASSa

[For use with Figures 2404(1) through 2404(12)]

GLASS TYPE FACTOR

Sin~le Glass

Regular (annealed) 1.0

Heat strengthened 2.0

Fully tempered 4.0

Wired 0.50

PatternedC 1.0

Sandblastedd 0.50

Laminated-regular plies 0.7/0.90r

Laminated-heat-strengthened plies 1.5/1.8r

Laminated-fully tempered plies 3.0/3.6r

IInsulatin~ Glassb

Regular (annealed) 1.8

Heat strengthened 3.6

Fully tempered 7.2

Laminated-regular plies 1.4/1.6r

Laminated-heat-strengthened plies 2.7/3.t

Laminated-fully tempered plies 5.4/6.5r

a. Either Table 2404.1 or 2404.2 shall be appropriate for sloped glass depend
ing on whether the snow or wind load is dominant (see Section 2404.2). For
glass types (vertical or sloped) not included in the tables, refer to ASTM E
1300 for guidance.

b. Values apply for insulating glass with identical panes.
c. The value for patterned glass is based on the thinnest part ofthe pattern; in

terpolation between graphs is permitted.
d. The value for sandblasted glass is for moderate levels of sandblasting.
e. Values for laminated glass are based on the total thickness of the glass and

apply for glass with two equal glass ply thicknesses.
f. The lower value applies if, for any laminated glass pane, either the ratio of the

long to short dimension is greater than 2.0 or the lesserdimension divided by the
thickness ofthe pane is 150or less; the higher value applies in all othercases.

1
2404.2 Sloped glass. Glass sloped more than 15 degrees (0.26
rad) from vertical in skylights, sunrooms, sloped roofs and
other exterior applications shall be designed to resist the most
critical of the following combinations of loads.

Fg=Wo-D

Fg =Wi +D+0.5 S

Fg =O.5 Wi+D+S

where:

D = Glass dead load (pst)
For glass sloped 30 degrees (0.52 rad) or less from
horizontal,

D = 13 t
g

(For SI: 0.0245 t
g

)

For glass sloped more than 30 degrees (0.52 rad)
from horizontal,

D = 13 t cos e(For SI: 0.0245 t cos e).g g

Fg = Total load, psf (kN/m2) on glass.

S = Snow load, psf (kN/m2) as determined in Section 1608.

tg = Total glass thickness, inches (mm) ofglass panes and plies.

Wi =Inward wind force, psf (kN/m2) as calculated in Section
1609.
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Wo = Outward wind force, psf (kN/m2
) as calculated in Section -

1609. •

e = Angle of slope from horizontal.

Exception: Unit skylights shall be designed in accordance I
with Section 2405.5.

The design of sloped glazing shall be based on the following
equation:

(Equation 24-6)

where Fg is the maximum load on the ghiss determined from
Equations 24-3 through 24-5, and Fga is the maximum allow
able load on the glass.

IfFg is determined by Equation 24-3 or 24-4 above, Fga shall
be computed as for vertical glazing in Section 2404.1. IfFg is de
termined by Equation 24-5 above, Fga shall be computed by the
following equation:

(Equation 24-7)

where:

Fge = Maximum allowable equivalent load (pst) determined
from Figures 2404(1) through 2404(12) for the applica
ble glass dimensions and thickness.

C2 =Factor determined from Table 2404.2 based on glass type.

TABLIE 2404.2 _
~ FACTORS FOR SLOPED GLASSa _

[For use with Figures 2404(1) through 2404(12)]

GLASS TYPE FACTOR

Single Glass

Regular (annealed) 0.6

Heat strengthened 1.6

Fully tempered 3.6

Wired 0.3

PatternedC 0.6

Laminated - regular pliesd 0.3/0.45'

Laminated - heat-strengthened pliesd 0.8/1.2'

Laminated - fully tempered pliesd 1.812.7'

Insulatin~ Glassb

Regular (annealed) 1.1

Heat strengthened 2.9

Fully tempered 6.5

Laminated - regular pliesd 0.54/0.81'

Laminated - heat-strengthened pliesd 1.412.2'

Laminated - fully tempered pliesd 3.3/4.9'

a. Either Table 2404.1 or 2404.2 shall be appropriate for sloped glass depending on
whether the snow or wind load is dominant (see Section 2404.2). For glass types
(vertical or sloped) not included in the tables, refer to ASTM E 1300for guidance.

b. Values apply for insulating glass with identical panes.
c. The value for patterned glass is based on the thinnest part of the pattern; in

terpolation between graphs is permitted.
d. Values for laminated glass are based on the total thickness of the glass and

apply for glass with two equal glass ply thicknesses.
e. The lower value applies where, for any laminated glass pane, either the ratio of the

long to short dimension is greater than 2.0 or the lesser dimension divided by the
thickness of the pane is 150 or less. The higher value applies in all other cases.
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For SI: I inch =25.4 mm, I pound per square foot =0.0479 kPa.

fllGURlE 2404{~ )8, b, C, d, e, f

MAXIMUM AllOWAf8UE lOAD FOR VERTiCAL AND SLOPED
REC1ANGlUJlAR GLASS SUPPORTED ON AlllElDGIES

NOTES:
a. In each graph, the vertical axis is the lesser dimension; the horizontal axis is the greater dimension.
b. The diagonal number on each graph shows the equivalent design load in psf.
c. The dashed lines indicate glass that has deflection in excess of 3/4 inch.
d. Interpolation between lines is permitted. Extrapolation is not allowed.
e. For laminated glass, the applicable glass thickness is the total glass thickness.
f. For insulating glass panes, the applicable glass thickness is the thickness of one pane.
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For SI: 1 inch =25.4 mm, 1 pound per square foot =0.0479 kPa.

fiGURE 2404(2)8, b, C, d, e, f

MAXBMQJlM AllOWAlBllE lOAD fOR VERTICAL AND SLOPED
RIEC1ANGlLDlAR GLASS SlLDPPOR1IED ON AlllEDGIES

NOTES:
a. In each graph, the vertical axis is the lesser dimension; the horizontal axis is the greater dimension.
b. The diagonal number on each graph shows the equivalent design load in psf.
c. The dashed lines indicate glass that has deflection in excess of 3/4 inch.
d. Interpolation between lines is permitted. Extrapolation is not allowed.
e. For laminated glass, the applicable glass thickness is the total glass thickness.
f. For insulating glass panes, the applicable glass thickness is the thickness of one pane.
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For SI: I inch =25.4 mm, I pound per square foot =0.0479 kPa.

FIGURE 2404(3)8, b, C, d, e, f

MAXIMUM ALLOWABLE LOAD FOR VERT~CAL AND SLOPED
IRECTANGULAR GLASS SUPPORTED ON ALL EDGES

NOTES:
a. In each graph, the vertical axis is the lesser dimension; the horizontal axis is the greater dimension.
b. The diagonal number on each graph shows the equivalent design load in psf.
c. The dashed lines indicate glass that has deflection in excess of 3/4 inch.
d. Interpolation between lines is permitted. Extrapolation is not allowed.
e. For laminated glass, the applicable glass thickness is the total glass thickness.
f. For insulating glass panes, the applicable glass thickness is the thickness of one pane.
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For SI: I inch =25.4 mm, I pound per square foot =0.0479 kPa.

FIGURE 2404(4)8, b, C, d, e, f

MAXIMUM ALLOWABLE LOAD FOR VERT~CAl AND SLOPED
RECTANGULAR GLASS SUPPORTED ON All EDGES

NOTES:
a. In each graph, the vertical axis is the lesser dimension; the horizontal axis is the greater dimension.
b. The diagonal number on each graph shows the equivalent design load in psf.
c. The dashed lines indicate glass that has deflection in excess of 3/4 inch.
d. Interpolation between lines is permitted. Extrapolation is not allowed.
e. For laminated glass, the applicable glass thickness is the total glass thickness.
f. For insulating glass panes, the applicable glass thickness is the thickness of one pane.
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PLATE LENGTH (INCHES)

For SI: 1 inch =25.4 nun, 1 pound per square foot =0.0479 kPa.

F~GIURE 2404(5)8, b, C, d, e, 1

MAXIMUM AllOWAl8llE lOAD FOR VER"neAl AND SLOPED
RECTANGULAR GLASS SUPPORTED ON ALL leDGES

NOTES:
a. In each graph, the vertical axis is the lesser dimension; the horizontal axis is the greater dimension.
b. The diagonal number on each graph shows the equivalent design load in psf.
c. The dashed lines indicate glass that has deflection in excess of 3/4 inch.
d. Interpolation between lines is permitted. Extrapolation is not allowed.
e. For laminated glass, the applicable glass thickness is the total glass thickness.
f. For insulating glass panes, the applicable glass thickness is the thickness of one pane.
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PLATE LENGTH (INCHES)

For SI: 1 inch =25.4 mm, 1 pound per square foot =0.0479 kPa.

f~GURE 2404(6)8, b, C, d, e, 1

MAXIMUM AllOWABLE lOAD fOR VERTiCAL AND SLOPED
RIEC1ANGlUllAIR GLASS SUPPORTED ON All [EDGES

NOTES:
a. In each graph, the vertical axis is the lesser dimension; the horizontal axis is the greater dimension.
b. The diagonal number on each graph shows the equivalent design load in psf.
c. The dashed lines indicate glass that has deflection in excess of 3/4 inch.
d. Interpolation between lines is permitted. Extrapolation is not allowed.
e. For laminated glass, the applicable glass thickness is the total glass thickness.
f. For insulating glass panes, the applicable glass thickness is the thickness of one pane.
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For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa.

FIGURE 2404(7)8, b, c, d, e, f

MAXIMUM ALLOWABLE LOAD FOR VERTICAL AND SLOPED
RECTANGULAR GLASS SUPPORTED ON ALL EDGES

NOTES:
a. In each graph, the vertical axis is the lesser dimension; the horizontal axis is the greater dimension.
b. The diagonal number on each graph shows the equivalent design load in psf.
c. The dashed lines indicate glass that has deflection in excess of \ inch.
d. Interpolation between lines is permitted. Extrapolation is not allowed.
e. For laminated glass, the applicable glass thickness is the total glass thickness.
f. For insulating glass panes, the applicable glass thickness is the thickness of one pane.
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PLATE LENGTH (INCHES)

For SI: 1 inch =25.4 mm, 1 pound per square foot =0.0479 kPa.

FIGURE 2404(8)8, b, C, d, e, f

MAXIMUM ALLOWABLE LOAD FOR VERTICAL AND SLOPED
RECTANGULAR GLASS SUPPORTED ON All EDGES

NOTES:
a. In each graph, the vertical axis is the lesser dimension; the horizontal axis is the greater dimension.
b. The diagonal number on each graph shows the equivalent design load in psf.
c. The dashed lines indicate glass that has deflection in excess of 3/4 inch.
d. Interpolation between lines is permitted. Extrapolation is not allowed.
e. For laminated glass, the applicable glass thickness is the total glass thickness.
f. For insulating glass panes, the applicable glass thickness is the thickness of one pane.
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For SI: 1 inch =25.4 mm, 1 pound per square foot =0.0479 kPa.

fiGURE 2404(9)8, b, Co d, e, f

MAXBMUM AllOWABLE lOAD fOR VERTICAL AND SLOPED
RECTANGULAR GLASS SUPPORTED ON ALL EDGES

NOTES:
a. In each graph, the vertical axis is the lesser dimension; the horizontal axis is the greater dimension.
b. The diagonal number on each graph shows the equivalent design load in psf.
c. The dashed lines indicate glass that has deflection in excess of 3/4 inch.
d. Interpolation between lines is permitted. Extrapolation is not allowed.
e. For laminated glass, the applicable glass thickness is the total glass thickness.
f. For insulating glass panes, the applicable glass thickness is the thickness of one pane.

140

130

120

I110
en .'

100 W

90 I
()

80 ~
70 I

I-

60
Cl

~
50 W

40 ~
30

a..

20

I , I , I I I I

1- l-i-~ _L T 1 ,

=- 5/B-IN. GLASS
1- -

1 -----r- 1 I ./

- DESIGN LOAD (PSF) 1/~,
1 I ./

, "
1/1 , I .A"

19l~-+-+ "- ---t;~+ 1----1----

1/ i"., .... V 3t41NCH,DE ,~J;'D
1:;1'1/ "-I r- ~ ,

L~"-. i"., ,;' --r r=r= ~ ...J.- -e::::::
6(1/ ~./ I ! i""'--l --+-'"
1/, i'..1 Vi'... .J- P Ff=~~1/1 ,

1........ / , I

I--------c
.!x 1 "" V l"--.. ~~ L, I ......-f"'"

01:1/1 ........ I~"'" --:-. .......... I

1 '~fL
N I V ......1-- ./' ~

..... , L l..-
I ...... ~ I I ~ ,-

1./ ........ ' K I ...,.,=:::: '-' 1 I--'"
~

;:::::::2-...... ./ I-fo-l::::: I 1

..... ~ ~ J,.....- -- J--=
./ 1 ...... l.-- 1 ----=t;::;n ..:--I-' , .L-,;;: =

V .... :.-- l,....- I ~ .-1--'" i_~ 1"-'.......r-- _.......
l.-- I ~ l.-- I-i l...-l-- -~ T..... 1.- I- 1--'-- 1--1--t: ,I---i-': _i--

~--+ , + I-I-----I-- J- _1= ' I
~ + + I -+-

, + I-I----
C::F"'"T I

-+ t---~f~ I----- I I I
I ! I

10

o 0
60 70 80 90 100 11 0 120 130 140 150 160 170 180 190 200

PLATE LENGTH (INCHES)

For SI: 1 inch =25.4 mm, 1 pound per square foot =0.0479 kPa.

FiGURE 2404(10)8, b, C, d, e, f

MAXIMUM AllOWABLE LOAD FOR VERTiCAL AND SLOPED
RECTANGULAR GLASS SUPPORTED ON All leDGES

NOTES:
a. In each graph, the vertical axis is the lesser dimension; the horizontal axis is the greater dimension.
b. The diagonal number on each graph shows the equivalent design load in psf.
c. The dashed Jines indicate glass that has deflection in excess of 3/4 inch.
d. Interpolation between lines is permitted. Extrapolation is not allowed.
e. For laminated glass, the applicable glass thickness is the total glass thickness.
f. For insulating glass panes, the applicable glass thickness is the thickness of one pane.
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FIGURE 2404{11 )8, b, C, d, e, f

MAXIMUM AllOWABLE LOAD FOR VERTICAL AND SLOPED
RECTANGULAR GLASS SUPPORTED ON AllL EDGES

NOTES:
a. In each graph, the vertical axis is the lesser dimension; the horizontal axis is the greater dimension.
b. The diagonal number on each graph shows the equivalent design load in psf.
c. The dashed lines indicate glass that has deflection in excess of 3/4 inch.
d. Interpolation between lines is permitted. Extrapolation is not allowed.
e. For laminated glass, the applicable glass thickness is the total glass thickness.
f. For insulating glass panes, the applicable glass thickness is the thickness of one pane.
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FiGURE 2404(12)8, b, C, d, e, f

MAXIMUM ALLOWABLE LOAD FOR VERTICAL AND SLOPED
RECTANGULAR GLASS SUPPORTED ON All EDGES

NOTES:
a. In each graph, the vertical axis is the lesser dimension; the horizontal axis is the greater dimension.
b. The diagonal number on each graph shows the equivalent design load in psf.
c. The dashed lines indicate glass that has deflection in excess of 3/4 inch.
d. Interpolation between lines is permitted. Extrapolation is not allowed.
e. For laminated glass, the applicable glass thickness is the total glass thickness.
f. For insulating glass panes, the applicable glass thickness is the thickness of one pane.
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S[ECT~ON 2405
SlOPED GlAZING AND SK'VlJGHl'S

2405.1 SCGjple. This section applies to the installation of glass
and other transparent, translucent or opaque glazing material
installed at a slope more than 15 degrees (0.26 rad) from the
vertical plane, including glazing materials in skylights, roofs
and sloped walls.

2405.2 AHowablle ghn:dll1lg m31~eJriians amll Himi1atiimTl§. Sloped
glazing shall be any of the following materials, subject to the
listed limitations.

I. For monolithic glazing systems, the glazing material of
the single light or layer shall be laminated glass with a
minimum 30-mil (0.76 mm) polyvinyl butyral (or equiv
alent) interlayer, wired glass, light-transmitting plastic
materials meeting the requirements of Section 2607,
heat-strengthened glass or fully tempered glass.

2. For multiple-layer glazing systems, each light or layer
shall consist of any of the glazing materials specified in
Item I above.

Annealed glass is permitted to be used as specified within
Exceptions 2 and 3 of Section 2405.3.

For additional requirements for plastic skylights, see Section
2610. Glass-block construction shall conform to the require
ments of Section 2101.2.5.

2405.3 SCJreel!llRJrllg. Where used in monolithic glazing systems,
_ heat-strengthened glass and fully tempered glass shall have
• screens installed below the glazing material. The screens and

their fastenings shall: (1) be capable of supporting twice the
weight of the glazing; (2) be firmly and substantially fastened
to the framing members and (3) be installed within 4 inches
(102 mm) of the glass. The screens shall be constructed of a
noncombustible material not thinner than No. 12 B&S gage
(0.0808 inch) with mesh not larger than I inch by I inch (25
mm by 25 mm). In a corrosive atmosphere, structurally equiva
lent noncorrosive screen materials shall be used.
Heat-strengthened glass, fully tempered glass and wired glass,
when used in multiple-layer glazing systems as the bottom
glass layer over the walking surface, shall be equipped with
screening that conforms to the requirements for monolithic
glazing systems.

Exceptiiil)lI1l: In monolithic and multiple-layer sloped glazing
systems, the following applies:

I. Fully tempered glass installed without protective
screens where glazed between intervening floors at a
slope of 30 degrees (0.52 rad) or less from the vertical
plane shall have the highest point of the glass 10 feet
(3048 mm) or less above the walking surface.

2. Screens are not required below any glazing material,
including annealed glass, where the walking surface
below the glazing material is permanently protected
from the risk of falling glass or the area below the
glazing material is not a walking surface.

3. Any glazing material, including annealed glass, is
permitted to be installed without screens in the sloped
glazing systems of commercial or detached
noncombustible greenhouses used exclusively for
growing plants and not open to the public, provided
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that the height of the greenhouse at the ridge does not
exceed 30 feet (9144 mm) above gradt~.

4. Screens shall not be required within individual dwell
ing units in Groups R-2, R-3 and R-4 as applicable in
Section 101.2 where fully tempered glass is used as
single glazing or as both panes in an insulating glass
unit, and the following conditions are met:

4.1. Each pane of the glass is 16 square feet (1.5
m2) or less in area.

4.2. The highest point of the glass is 12 feet (3658
mm) or less above any walking surface or
other accessible area.

4.3. The glass thickness is 3/16 inch (4.8 mm) or
less.

5. Screens shall not be required for laminated glass with
a 15-mil (0.38 mm) polyvinyl butyral (or equivalent)
interlayer used within individual dwelling units in
Groups R-2, R-3 and R-4 as applicable in Section
101.2 within the following limits:

5.1. Each pane ofglass is 16 square feet (1.5 m2) or
less in area.

5.2. The highest point of the glass is 12 feet (3658
mm) or less above a walking surface or other
accessible area.

2~05.4lFJramiillg. In Type I and 2 construction, sloped glazing
and skylight frames shall be constructed of noncombustible
materials. In structures where acid fumes deleterious to metal
are incidental to the use of the buildings, approved pres
sure-treated wood or other approved noncorrosive materials
are permitted to be used for sash and frames. Framing support
ing sloped glazing and skylights shall be designed to resist the
tributary roof loads in Chapter 16. Skylights set at an angle of
less than 45 degrees (0.79 rad) from the horizontal plane shall
be mounted at least 4 inches (102 mm) above the plane of the
roof on a curb constructed as required for the frame. Skylights
shall not be installed in the plane of the roof where the roof
pitch is less than 45 degrees (0.79 rad) from the horizontal.

lExcejpltnm1.: Installation of a skylight without a curb shall be
permitted on roofs with a minimum slope of 14 degrees
(three units vertical in 12 units horizontal) in Group R-3 oc
cupancies as applicable in Section 101.2. All unit skylights
installed in a roof with a pitch flatter than 14 degrees (0.25
rad) shall be mounted at least 4 inches (102 mm) above the
plane of the roof on a curb constructed as required for the
frame unless otherwise specified in the manufacturer's in
stallation instructions.

241(D5.5 UlTIlnt skyHiight§. Unit skylights shall be tested and la
beled as complying with lOl/I.S.2/NAFS Voluntary Peifor
mance Specification for Windows, Skylights and Glass. The
label shall state the name of the manufacturer, the approved la
beling agency, the product designation and the performance
grade rating as specified in 10l/I.S.2/NAFS. If the product
manufacturer has chosen to have the performance grade of the
skylight rated separately for positive and negative design pres
sure, then the label shall state both performance grade ratings
as specified in 101/I.S.2/NAFS and the skylight shall comply
with Section 2405.5.2. Uthe skylight is not rated separately for
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Fg is the maximum load on the skylight determined from
Equations 24-3 through 24-5 in Section 2404.2.

PG is the performance grade rating of the skylight.

2405.5.2 Unit skylights rated for separate performance
grades for positive and negative design pressure. The de
sign of unit skylights rated for performance grade for both
positive and negative design pressures shall be based on the
following equations:

positive and negative pressure, then the performance grade rat
ing shown on the label shall be the performance grade rating
determined in accordance with 101/I.S.2/NAFS for both posi
tive and negative design pressure, and the skylight shall con
form to Section 2405.5.1.

2405.5.1 Unit skylights rated for the same performance
grade for both positive and negative d.esign pressure.
The design of unit skylights shall be based on the following
equation:

Fgi is the maximum load on the skylight determined from _
Equations 24-3 through 24-5 in Section 2404.2, •

Fgo = O.

SECTION 2406
SAFETY GLAZING

2406.1 Human impact Roads. Individual glazed areas, includ
ing glass mirrors, in hazardous locations as defined in Section
2406.3 shall comply with Sections 2406.1.1 through 2406.1.5.

2406.1.1 CPSC 16 CFR 1201. Except as provided in Sec
tions 2406.1.2 through 2406.1.5, all glazing shall pass the
test requirements of CPSC 16 CFR 1201, listed in Chapter
35. Glazing shall comply with the CPSC 16 CFR, Part 1201
criteria, for Category I or II as indicated in Table 2406.1.

2406.1.2 Wired glass. In other than Group E, wired glass in-:
stalled in fire doors, fire windows and view panels in fire-re
sistant walls shall be permitted to comply with ANSI Z97.1.

2406.1.3 Plastic glazing. Plastic glazing shall meet the
weathering requirements of ANSI Z97.1.

2406.1.4 Glass block. Glass-block walls shall comply with
Section 2101.2.5.

2406.1.5 Louvered windows andljalousies. Louvered win
dows and jalousies shall comply with Section 2403.5.

2406.2 IdentifIcation of safeay glazing. Except as indicated in
Section 2406.2.1, each pane of safety glazing installed in haz
ardous locations shall be identified by a label specifying the la
beIer, whether the manufacturer or installer, and the safety
glazing standard with which it complies, as well as the informa
tion specified in Section 2403.1. The label shall be acid etched,
sand blasted, ceramic fired or an embossed mark, or shall be of
a type that once applied cannot be removed without being de
stroyed.

Exceptions:

1. For other than tempered glass, labels are not required,
provided the building official approves the use of a
certificate, affidavit or other evidence confirming
compliance with this code.

2. Tempered spandrel glass is permitted to be identified
by the manufacturer with a removable paper label.

2406.2.1 Multlllight assemblies. Multilight glazed assem
blies having individual lights not exceeding 1 square foot
(0.09 square meter) in exposed area shall have at least one

(Equation 24-8)

(Equation 24-9)

(Equation 24-10)

Fgi :::;PGpos

Fgo :::;PGNeg

where:

PGpos is the performance grade rating of the skylight under
positive design pressure,

PGNeg is the performance grade rating of the skylight under
negative design pressure, and

Fgi and Fgo are determined in accordance with the following:

If Wo ~ D, where Wo is the outward wind force, psf (kN/m2)

as calculated in Section 1609 and D is the dead weight of the
glazing, psf (kN/m2) as determined in Section 2404.2 for
glass, or by the weight of the plastic, psf (kN/m2) for plastic
glazing.

Fgi is the maximum load on the skylight determined from
Equations 24-4 and 24-5 in Section 2404.2,

Fgo is the maximum load on the skylight determined from
Equation 24-3.

If Wo < D, where Wo is the outward wind force, psf (kN/m2
)

as calculated in Section 1609 and D is the dead weight of the
glazing, psf (kN/m2) as determined in Section 2404.2 for
glass, or by the weight of the plastic for plastic glazing.

Fg:::;PG

where:

TABLE 2406.1
MINIMUM CATEGORY CLASSIFICATION OF GLAZING

GLAZING IN GLAZED PANELS GLAZED PANELS DOORS AND
STORM OR REGULATED BY REGULATED BY ENCLOSURES SLIDING GLASS

EXPOSED SURFACE AREA COMBINATION GLAZiNG IN ITEM 70F ITEM 60F REGULATED BY ITEM DOORS PATIO
OF ONIE SIDE DOORS DOORS SECTION 2406.3 SIECTiON 2406.3 5 OF SECTION 2406.3 TYPE
OF ONE LITE (Category class) (Category class) (Category class) (Category class) (Category class) (Category class)

9 square feet or less I I No requirement I II II

More than 9 square feet II II II II II II

FOr SI: 1 square foot =O.0929m2.
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light in the assembly marked as indicated in Section 2406.2.
Other lights in the assembly shall be marked "CPSC 16 CFR
1201" or "ANSI Z97.l ," as appropriate.

2406.3 H31~31JI"dloll.lls ll([j)c31ttnoIrllso The following shall be consid
ered specific hazardous locations requiring safety glazing ma
terials:

1. Glazing in swinging doors except jalousies (see Section
2406.3.1).

2. Glazing in fixed and sliding panels of sliding door as
semblies and panels in sliding and bifold closet door as
semblies.

3. Glazing in storm doors.

4. Glazing in unframed swinging doors.

5. Glazing in doors and enclosures for hot tubs, whirl
pools, saunas, stearn rooms, bathtubs and showers.
Glazing in any portion of a building wall enclosing
these compartments where the bottom exposed edge of
the glazing is less than 60 inches (1524 mm) above a
standing surface.

6. Glazing in an individual fixed or operable panel adja
cent to a door where the nearest exposed edge of the
glazing is within a 24-inch (610 mm) arc of eitherverti
cal edge of the door in a closed position and where the
bottom exposed edge of the glazing is less than 60
inches (1524 mm) above the walking surface.

IExcept1:ll(J)Jl1ls:

1. Panels where there is an intervening wall or
other permanent barrier between the door and
glazing.

2. Where access through the door is to a closet or
storage area 3 feet (914 mm) or less in depth.
Glazing in this application shall comply with
Section 2406.3, Hem 7.

3. Glazing in walls perpendicular to the plane of
the door in a closed position, other than the
wall towards which the door swings when
opened, in one- and two-family dwellings or
within dwelling units in Group R-2.

7. Glazing in an individual fixed or operable panel, other
than in those locations described in preceding Hems 5
and 6, which meets all of the following conditions:

7.1. Exposed area of an individual pane greater than 9
square feet (0.84 m2);

7.2. Exposed bottom edge less than 18 inches (457
mm) above the floor;

7.3. Exposed top edge greater than 36 inches (914
mm) above the floor; and

7.4. One or more walking surface(s) within 36 inches
(914 mm) horizontally of the plane of the glaz
ing.

Excejpttnmll: Safety glazing for Item 7 is not re
quired for the following installations:

1. A protective bar 11/ 2 inches (38 mm) or
more in height, capable of withstanding a

horizontal load of 50 pounds plf (730
N/m) without contacting the glass, is in
stalled on the accessible sides of the glaz
ing 34 inches to 38 inches (864 mm to
965 mm) above the floor.

2. The outboard pane in insulating glass
units or multiple glazing where the bot
tom exposed edge of the glass is 25 feet
(7620 mm) or more above any grade,
roof, walking surface or other horizontal
or sloped (within 45 degrees of horizon
tal) (0.78 rad) surface adjacent to the
glass exterior.

8. Glazing in guards and railings, including structural bal
uster panels and nonstructural in-fill panels, regardless
of area or height above a walking surface.

9. Glazing in walls and fences enclosing indoor and out
door swimming pools, hot tubs and spas where all of
the following conditions are present:

9.1. The bottom edge of the glazing on the pool or spa
side is less than 60 inches (1524 mm) above a
walking surface on the pool or spa side of the
glazing; and

9.2. The glazing is within 60 inches (1524 mm) hori
zontally of the water's edge of a swimming pool
or spa.

10. Glazing adjacent to stairways, landings and ramps
within 36 inches (914 mm) horizontally of a walking
surface; when the exposed surface of the glass is less
than 60 inches (1524 mm) above the plane of the adja
cent walking surface.

11. Glazing adjacent to stairways within 60 inches (1524
mm) horizontally of the bottom tread of a stairway in
any direction when the exposed surface of the glass is
less than 60 inches (1524 mm) above the nose of the
tread.

Except1:noJnl: Safety glazing for Item 10 or 11 is not re
quired for the following installations where:

1. The side of a stairway, landing or ramp which
has a guardrail or handrail, including balusters
or in-fill panels, complying with the provisions
of Sections 1012 and 1607.7; and

2. The plane of the glass is greater than 18 inches
(457 mm) from the railing.

240603.:ll. Excepttnoltls: The following products, materials
and uses shall not be considered specific hazardous loca
tions:

1. Openings in doors through which a 3-inch (76 mm)
sphere is unable to pass.

2. Decorative glass in Section 2406.3, Item 1, 6 or 7.

3. Glazing materials used as curved glazed panels in re
volving doors.

4. Commercial refrigerated cabinet glazed doors.

5. Glass-block panels complying with Section 2101.2.5.
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6. Louvered windows and jalousies complying with the
requirements of Section 2403.5.

7. Mirrors and other glass panels mounted or hung on a
surface that provides a continuous backing support.

2406.4 Fire department access panels. Fire department glass
access panels shall be of tempered glass. For insulating glass
units, all panes shall be tempered glass.

SECT~ON 2407
GLASS IN HANDRAilS AND GUARDS

2407.1 Materials. Glass used as structural balustrade panels in
railings shall be constructed of either single fully tempered
glass, laminated fully tempered glass or laminated
heat-strengthened glass. Glazing in railing in-fill panels shall
be of an approved safety glazing material that conforms to the
provisions of Section 2406.1.1. For all glazing types, the mini
mum nominal thickness shall be '/4 inch (6.4 rum). Fully tem
pered glass and laminated glass shall comply with Category II
of CPSC 16 CFR 1201, listed in Chapter 35.

2407.1.1 Loads. The panels and their support system shall
be designed to withstand the loads specified in Section
1607.7. A safety factor of four shall be used.

2407.1.2 Support. Each handrail or guard section shall be
supported by a minimum of three glass balusters or shall be
otherwise supported to remain in place should one baluster
panel fail. Glass balusters shall not be installed without an
attached handrail or guard.

2407.1.3 Parking garages. Glazing materials shall not be
installed in railings in parking garages except for pedestrian
areas not exposed to impact from vehicles.

SECTION 2408
GLAZING IN ATHLETIC FACILITIES

2408.1 General. Glazing in athletic facilities and similar uses
subject to impact loads, which forms whole or partial wall sec
tions or which is used as a door or part of a door, shall comply
with this section.

2. The deflection of such walls shall not be greater than _
l l / z inches (38 rum) at the point of impact for a drop _
height of 48 inches (1219 rum).

Glass doors shall comply with the following conditions:

1. Glass doors shall remain intact following a test impact
at the prescribed height in the center of the door.

2. The relative deflection between the edge of a glass
door and the adjacent wall shall not exceed the thick
ness of the wall plus liz inch (12.7 rum) for a drop
height of 48 inches (1219 mm).

2408.3 Gymnasiums and basketbaIn courts. Glazing in mul
tipurpose gymnasiums, basketball courts and similar athletic
facilities subject to human impact loads shall comply with Cat
egory II of CPSC 16 CFR 1201, listed in Chapter 35.

SECTION 2409
GLASS IN FLOORS AND SIDEWALKS

2409.1 General. Glass installed in the walking surface of
floors, landings, stairwells and similar locations shall comply
with Sections 2409.2 through 2409.4.

2409.2 DesJign load. The design for glass used in floors, land
ings, stair treads and similar locations shall be determined as
indicated in Section 2409.4 based on the load that produces the
greater stresses from the following:

1. The uniformly distributed unit load (Fu) from Section _
1605; _

2. The concentrated load (Fe) from Table 1607.1; or

3. The actual load (Fa) produced by the intended use.

The dead load (D) for glass in psf (kN/mZ) shall be taken as
the total thickness of the glass plies in inches by 13 (For SI:
glass plies in rum by 0.0245). Load reductions allowed by Sec
tion 1607.9 are not permitted.

2409.3 Laminated glass. Laminated glass having a minimum
of two plies shall be used. The glass shall be capable of support
ing the total design load, as indicated in Section 2409.4, with
anyone ply broken.

2409.4 Desngn formula. Glass in floors and sidewalks shall be
designed to resist the most critical of the following combina
tions of loads:

(Equation 24·13)

(Equation 24·12)

(Equation 24.11)

Area of rectangular glass, ftz (mZ).

Glass dead load (psf) = 13 t (for SI: 0.0245 t ,kN/mZ).g g

Total glass thickness, inches (mm).

Actual intended use load, psf (kN/mZ).

Concentrated load, pounds (kN).

where:

A =
D =
tg =
Fa =
Fe =

2408.2 Racquetball and squash courts.

2408.2.1 Testing. Test methods and loads for individual
glazed areas in racquetball and squash courts subject to im
pact loads shall conform to those of CPSC 16 CPR, Part
1201, listed in Chapter 35, with impacts being applied at a
height of 59 inches (1499 rum) above the playing surface to
an actual or simulated glass wall installation with fixtures,
fittings and methods of assembly identical to those used in
practice.

Glass walls shall comply with the following conditions:

1. A glass wall in a racquetball or squash court, or simi
lar use subject to impact loads, shall remain intact fol
lowing a test impact.
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Fg = Total load, psf (kN/m2) on glass.

Fu = Uniformly distributed load, psf (kN/m2).

The design of the glazing shall be based on

GLASS AND GLAZING

where Fg is the maximum load on the glass detennined from
the load combinations above, and Fga is the maximum allow
able load on the glass, computed by the following formula:

Fga =0.67 C2 Fge

where:

Fge = Maximum allowable equivalent load, psf (kN/m2), deter
mined from Figures 2404(1) through 2404(12) for the
applicable glass dimensions and thickness; and

C2 = Factor determined from Table 2404.2 based on glass
type.

The factor, C2' for laminated glass found in Table 2404.2
shall apply to two-ply laminates only. The value of Fa shall be
doubled for dynamic applications.
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GYPSUM BOARD AND PLASTER

SEC1r~O~ 2501
GEN~~AIL

2501.1 Scojple.

2501.1.1 Glel!lleJr'2\ll. Provisions of this chapter shall govern
the materials, design, construction and quality of gypsum
board, lath, gypsum plaster and cement plaster.

2501.1.2 Plel!"fmrmaHllCle. Lathing, plastering and gypsum
board construction shall be done in the manner and with the
materials specified in this chapter, and when required for
fire protection, shall also comply with the provisions of
Chapter 7.

2501.1.3 Other m21tleIl"JiaRs. Other approved wall or ceiling
coverings shall be permitted to be installed in accordance
with the recommendations of the manufacturer and the con
ditions of approval.

SECT~O~ 25(!]2
[gfEf~N~u~ONS

2502.1 DdbllitioJl1ls. The following words and terms shall, for
the purposes of this chapter and as used elsewhere in this code,
have the meanings shown herein.

CEMENT PLASTER. A mixture of portland or blended ce
ment, portland cement or blended cement and hydrated lime,
masonry cement or plastic cement and aggregate and other ap
proved materials as specified in this code.

EXTERIOR SURlFACES. Weather-exposed surfaces.

GYPSUM BOARD. Gypsum wallboard, gypsum sheathing,
gypsum base for gypsum veneer plaster, exterior gypsum soffit
board, predecorated gypsum board or water-resistant gypsum
backing board complying with the standards listed in Tables
2506.2,2507.2 and Chapter 35.

GYPSUM PILASTER. A mixture of calcined gypsum or cal
cined gypsum and lime and aggregate and other approved ma
terials as specified in this code.

GYPSUM VENEER PLASTER. Gypsum plaster applied to
an approved base in one or more coats normally not exceeding
1/4 inch (6.4 mm) in total thickness.

JINTERIOR SURFAC]ES. Surfaces other than weather-ex
posed surfaces.

WJEATHJElRmJEXPOS]ED SURFACES. Surfaces of walls,
ceilings, floors, roofs, soffits and similar surfaces exposed to
the weather except the following:

1. Ceilings and roof soffits enclosed by walls, fascia, bulk
heads or beams that extend a minimum of 12 inches (305
mm) below such ceiling or roof soffits.

2. Walls or portions of walls beneath an unenclosed roof
area, where located a horizontal distance from an open
exterior opening equal to at least twice the height of the
opening.

3. Ceiling and roof soffits located a minimum horizontal
distance of 10 feet (3048 mm) from the outer edges of the
ceiling or roof soffits.

WIRE BACKING. Horizontal strands of tautened wire at
tached to surfaces of vertical supports which, when covered
with the building paper, provide a backing for cement plaster.

SIECT~OINl 2503
DNSPECu~OlN

2503.11 IrlffispeiCtnol!ll. Lath and gypsum board shall be inspected
in accordance with Section 109.3.5.

SECT~ON 2504
VEfP&l~CAl AND HOR~ZONTAl ASS!EM~UIES

2504.1 Scope. The following requirements shaH be met where
construction involves gypsum board, lath and plaster in vertical
and horizontal assemblies.

2504.11.1 Wood ifIl"3mHHllg. Wood supports for lath or gypsum
board, as well as wood stripping or furring, shall not be less
than 2 inches (51 mm) nominal thickness in the least dimen
sion.

JExCleptnoHll~ The minimum nominal dimension of wood
furring strips installed over solid backing shall not be less
than 1 inch by 2 inches (25 mm by 51 mm).

2504.].2 StmllDess jpl3rtitnll}l!lIs. The minimum thickness of
vertically erected studless solid plaster partitions of 3/g-inch
(9.5 mm) and 3/4-inch (19.1 mm) rib metal lath or
l/z-inch-thick (12.7 mm) long-length gypsum lath and gyp
sum board partitions shall be 2 inches (51 mm).

SECT~ON 25([1)5
SHEA~ WAll CONS1fRUC1T~ON

2505. l1RlesHst21lI1lCle to shear (wood lframulI1lg). Wood-framed
shear walls sheathed with gypsum board, lath and plaster shall
be designed and constructed in accordance with Section 2306.4
and are permitted to resist wind and seismic loads. Walls resist- ~....••.'....••
ing seismic loads shall be subject to the limitations in Section .'
1617.6.

2505.2 Resist3!11lCe to shear (stleeB fJramil!Dg). Cold-formed
steel framed shear walls sheathed with gypsum board and con
structed in accordance with the materials and provisions of
Sections 2211.1, 2211.2, 2211.2.1 and 2211.2.2.3 are permit
ted to resist wind and seismic loads. Walls resisting seismic ~

loads shall be subject to the limitations in Section 1617.6. U
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SECTION 2506
GYPSUM BOARD MATERIALS

2506.1 General. Gypsum board materials and accessories
shall be identified by the manufacturer's designation to indi
cate compliance with the appropriate standards referenced in
this section and stored to protect such materials from the
weather.

2506.2 Standards. Gypsum board materials shall conform to
the appropriate standards listed in Table 2506.2 and Chapter 35
and, where required for fire protection, shall conform to the
provisions of Chapter 7.

TABLE 2506.2
GYPSUM BOARD MATERIALS AND ACCESSORIES

MATERIAL STANDARD

Accessories for gypsum board ASTM C 1047

Gypsum sheathing ASTMC79

Gypsum wallboard ASTMC36

Joint reinforcing tape and compound ASTM C 474; C 475

Nails for gypsum boards
ASTM C 514,
F 547, F 1667

Steel screws ASTM C 954; C 1002

Steel studs, nonload bearing ASTMC645

Steel studs, load bearing ASTM C 955

Water-resistant gypsum backing board ASTM C 630

Exterior soffit board ASTM C 931

Fiber-reinforced gypsum panels ASTM C 1278

Gypsum backing board and gypsum
ASTM C 442

shaftliner board

Gypsum ceiling board ASTM C 1395

Standard specification for gypsum board ASTM C 1396

Predecorated gypsum board ASTM C 960

Adhesives for fastening gypsum wallboard ASTMC557

Testing gypsum and gypsum products
ASTM C 22; C 472;
C473

Glass mat gypsum substrate ASTM C 1177

Glass mat gypsum backing panel ASTM C 1178

2506.2.1 Other materials. Metal suspension systems for
acoustical and lay-in panel ceilings shall conform with
ASTM C 635 listed in Chapter 35 and Section 9.6.2.6 of
ASCE 7 for installation in high seismic areas.

SECTION 2507
LATHING AND PLASTERING

2507.1 General. Lathing and plastering materials and accesso
ries shall be marked by the manufacturer's designation to indi
cate compliance with the appropriate standards referenced in
this section and stored in such a manner to protect them from
the weather.

530

2507.2 Standards. Lathing and plastering materials shall con- _
form to the standards listed in Table 2507.2 and Chapter 35 and, •
where required for fire protection, shall also conform to the
provisions of Chapter 7.

TABLE 2507.2
lATH, PLASTERING MATERIALS AND ACCESSORIES

MATERIAL STANDARD

Accessories for gypsum veneer base ASTMC 1047

Exterior plaster bonding compounds ASTMC932

Gypsum base for veneer plasters ASTMC588

Gypsum casting and molding plaster ASTMC59

Gypsum Keene's cement ASTM C 61

Gypsum lath ASTM C 37

Gypsum plaster ASTMC28

Gypsum veneer plaster ASTM C 587

Interior bonding compounds, gypsum ASTM C 631

Lime plasters ASTM C 5; C 206

Masonry cement ASTMC 91

Metal lath ASTMC 847

Plaster aggregates
Sand ASTM C 35;

C 897
Perlite ASTMC 35
Vermiculite ASTM C 35

Plastic cement ASTM C 1328

Blended cement ASTMC595

Portland cement ASTMC 150

Steel studs and track ASTM C 645; C 955

Steel screws ASTM C 1002; C 954

Welded wire lath ASTMC933

Woven wire plaster base ASTM C 1032

SECTION 2508
GYPSUM CONSTRUCTION

2508.1 General. Gypsum board and gypsum plaster construc
tion shall be of the materials listed in Tables 2506.2 and 2507.2.
These materials shall be assembled and installed in compliance
with the appropriate standards listed in Tables 2508.1 and
2511.1, and Chapter 35.

TABLE 2508.1
INSTALLATION OF GYPSUM CONSTRUCTION

MATERIAL STANDARD

Gypsum sheathing ASTM C 1280

Gypsum veneer base ASTMC 844

Gypsum board GA-216; ASTM C 840

Interior lathing and furring ASTM C 841

Steel framing for gypsum boards ASTM C 754; C 1007
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2508.2 Limitatimlls. Gypsum wallboard or gypsum plaster
shall not be used in any exterior surface where such gypsum
construction will be exposed directly to the weather. Gypsum
wallboard shall not be used where there will be direct exposure
to water or continuous high humidity conditions. Gypsum
sheathing shall be installed on exterior surfaces in accordance
with ASTM C 1280.

2508.2J. Weather lI])Jr(otectiollll. Gypsum wallboard, gypsum
lath or gypsum plaster shall not be installed until weather
protection for the installation is provided.

2508.3 SingRegjplRy aJPlJPlUcatiOlIlI. Edges and ends of gypsum
board shall occur on the framing members, except those edges
and ends that are perpendicular to the framing members. Edges
and ends of gypsum board shall be in moderate contact except
in concealed spaces where fire-resistance-rated construction,
shear resistance or diaphragm action is not required.

250830] Floatnllllg 2lllJlgJes. Fasteners at the top and bottom
plates of vertical assemblies, or the edges and ends of hori
zontal assemblies perpendicular to supports, and at the wall
line are permitted to be omitted except on shear resisting el
ements or fire-resistance-rated assemblies. Fasteners shall
be applied in such a manner as not to fracture the face paper
with the fastener head.

2508.4 Johllt treatment. Gypsum board fire-resistance-rated
assemblies shall have joints and fasteners treated.

lExceptJioJnl: Joint and fastener treatment need not be pro
vided where any of the following conditions occur:

1. Where the gypsum board is to receive a decorative fin
ish such as wood paneling, battens, acoustical finishes
or any similar application that would be equivalent to
joint treatment.

2. On single-layer systems where joints occur over wood
framing members.

3. Square edge or tongue-and-groove edge gypsum
board (V-edge), gypsum backing board or gypsum
sheathing.

4. On multilayer systems where the joints of adjacent
layers are offset from one to another.

5. Assemblies tested without joint treatment.

GVPSUM IBOA~[J) AND PlASTIE~

2508.5lHIorizontaR gypsum board dliaphragm ceilings. Gyp
sum board shall be permitted to be used on wood joists to create
a horizontal diaphragm ceiling in accordance with Table
2508.5.

2508.5.Jl Diaphragm proportions. The maximum allow
able diaphragm proportions shall be 11/ 2: 1 between shear re
sisting elements. Rotation or cantilever conditions shall not
be permitted.

2508.5.2 ~nstalllation. Gypsum board used in a horizontal
diaphragm ceiling shall be installed perpendicular to ceiling
framing members. Endjoints of adjacent courses of gypsum
board shall not occur on the same joist.

2508.5.3 BloclkiJrng ofperimeter edges. All perimeter edges
shall be blocked using a wood member not less than 2-inch
by 6-inch (51 mm by 159 mm) nominal dimension.
Blocking material shall be installed flat over the top plate of
the wall to provide a nailing surface not less than 2 inches
(51 mm) in width for the attachment of the gypsum board.

2508.5.4 Fasten.ers. Fasteners used for the attachment of
gypsum board to a horizontal diaphragm ceiling shall be as
defined in Table 2508.5. Fasteners shall be spaced not more
than 7 inches (178 mm) on center (o.c.) at all supports, in
cluding perimeter blocking, and not more than 3/S inch (9.5
mm) from the edges and ends of the gypsum board.

2508.5.5 Lateran force restridnoHls. Gypsum board shall
not be used in diaphragm ceilings to resist lateral forces im
posed by masonry or concrete construction.

SECT~ON 2509
GYPSUM BOARD ~N SHOWERS

AND WATER CLOSETS

2509.Jl Wet areas. Showers and public toilet walls shall con
form to Sections 1210.2 and 1210.3.

2509.2 Base for tiDe. When gypsum board is used as a base for
tile or wall panels for tubs, shower or water closet compartment
walls, water-resistant gypsum backing board shall be used as a
substrate. Regular gypsum wallboard is permitted under tile or
wall panels in other wall and ceiling areas when installed in ac
cordance with GA-216 or ASTM C 840.

TABLE 2508.5
SHEAR CAPACITY fOR HORIZONTAL WOOD FRAMED GYPSUM BOARD D8APHRAGM ClEiUNG ASSEMBLIES

1rlli1iCIKNIESS OIF MA1rIERiAl SPACING OIF FRAMING
(M~N~MIl.J)M) MIEMBERS (MAXiMUM) SHEAR VAlUIE8 ,b

MA1rIERIAl (inches) (inches) (pl~ of ceiling) MIMBMUM IFAS1rENIER SIZE

5d cooler or wallboard nail;
Gypsum board 1/

2 16 O.c. 90 ISIs-inch long; 0.086-inch shank;
15

/ 64 -inch headc

5d cooler or wallboard nail;
Gypsum board '/2 24 O.c. 70 1%-inch long; 0.086-inch shank;

15/ 64 -inch headc

For SI: 1 inch = 25.4 mm.
a. Values are not cumulative with other horizontal diaphragm values and are for short-term loading due to wind or seismic loading.Values shall be reduced 25 percent

for normal loading.
b. Values shall be reduced 50 percent in Seismic Categories D, E and F.
c. 11/4-inch, No.6 Type S or W screws are permitted to be substituted for the listed nails.
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2509.3 Limitations. Water-resistant gypsum backing board
shall not be used in the following locations:

1. Over a vapor retarder in shower or bathtub compart
ments.

2. Where there will be direct exposure to water or in areas
subject to continuous high humidity.

3. On ceilings where frame spacing exceeds 12 inches (305
mm) o.c. for 1/2-inch-thick (12.7 mm) water-resistant
gypsum backing board and more than 16 inches (406
mm) o.c. for 5/s-inch-thick (15.9 mm) water-resistant
gypsum backing board.

SECTION 2510
LATHING AND FURRING FOR
CEMENT PLASTER (STUCCO)

2510.1 General. Exterior and interior cement plaster and lath
ing shall be done with the appropriate materials listed in Table
2507.2 and Chapter 35.

2510.2 Weather protection. Materials shall be stored in such a
manner as to protect such materials from the weather.

2510.3 Installation. Installation of these materials shall be in
compliance with ASTM C 926 and ASTM C 1063.

2510.4 Corrosion resistance. Metal lath and lath attachments
shall be of corrosion-resistant material.

2510.5 Backing. Backing or a lath shall provide sufficient ri
gidity to permit plaster applications.

2510.5.1 Support of lath. Where lath on vertical surfaces
extends between rafters or other similar projecting mem
bers, solid backing shall be installed to provide support for
lath and attachments.

2510.5.2 Use of gypsum baclking board.

2510.5.2.1 Use of gypsum board as a backing board..
Gypsum lath or gypsum wallboard shall not be used as a
backing for cement plaster.

Exception: Gypsum lath or gypsum wallboard is per
mitted, with a weather-resistant barrier, as a backing
for self-furred metal lath or self-furred wire fabric lath
and cement plaster where either of the following con
ditions occur:

1. On horizontal supports of ceilings or roof sof
fits.

2. On interior walls.

2510.5.2.2 Use of gypsum sheathing backing. Gypsum
sheathing is permitted as a backing for metal or wire fab
ric lath and cement plaster on walls. A weather-resistant
barrier shall be provided in accordance with Section
2510.6.

2510.5.3 Backing not required. Wire backing is not re
quired under expanded metal lath or paperbacked wire fab
ric lath.
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2510.6 Weather-resistant barriers. Weather-resistant barri
ers shall be installed as required in Section 1404.2 and, where
applied over wood-based sheathing, shall include a weather-re
sistant vapor-permeable barrier with a performance at least
equivalent to two layers of Grade D paper.

2510.7 Preparation of masonry and concrete. Surfaces shall
be clean, free from efflorescence, sufficiently damp and rough
for proper bond. If the surface is insufficiently rough, approved
bonding agents or a portland cement dash bond coat mixed in
proportions of not more than two parts volume of sand to one
part volume of portland cement or plastic cement shall be ap
plied. The dash bond coat shall be left undisturbed and shall be
moist cured not less than 24 hours.

SECTION 2511
~NTlERIOR PLASTER

2511.1 General. Plastering gypsum plaster or cement plaster
shall not be less than three coats where applied over metal lath
or wire fabric lath and not less than two coats where applied
over other bases permitted by this chapter.

Exception: Gypsum veneer plaster and cement plaster spe
cifically designed and approved for one-coat applications.

TABLE 2511.1
INSTALLATION OF PLASTER CONSTRUCTION

MATERIAL STANDARD

Gypsum plaster ASTMC 842

Gypsum veneer plaster ASTM C 843

Interior lathing and furring
ASTM C 841

(gypsum plaster)

Lathing and furring (cement plaster) ASTM C 1063

Portland cement plaster ASTM C 926

Steel framing ASTM C 754; C 1007

2511.1.1 Installation. Installation of lathing and plaster
materials shall conform with Table 2511.1 and Section
2507.

251].•2 Limitations. Plaster shall not be applied directly to fi
ber insulation board. Cement plaster shall not be applied di
rectly to gypsum lath or gypsum plaster except as specified in
Sections 2510.5.1 and 2510.5.2.

2511.3 Gnml1ldls. Where installed, grounds shall ensure the
minimum thickness of plaster as set forth in ASTM C 842 and
ASTM C 926. Plaster thickness shall be measured from the
face of lath and other bases.

2511.4 Interi<Dr masonry or concrete. Condition of surfaces
shall be as specified in Section 2510.7. Approved specially pre-
pared gypsum plaster designed for application to concrete sur-
faces or approved acoustical plaster is permitted. The total
thickness of base coat plaster applied to concrete ceilings shall
be as set forth in ASTM C 842 or ASTM C 926. Should ceiling
surfaces require more than the maximum thickness permitted _
in ASTM C 842 or ASTM C 926, metal lath or wire fabric lath •
shall be installed on such surfaces before plastering.
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_ 2511.5 Wet areas. Showers and public toilet walls shall con-
• form to Sections 1210.2 and 1210.3. When wood frame walls

and partitions are covered on the interior with cement plaster or
tile of similar material and are subject to water splash, the fram
ing shall be protected with an approved moisture barrier.

SiECT~O~ 25~:2

lEXTrERIOR ~lASrEftl

2512.]. Gell1leraH. Plastering with cement plaster shall not be
less than three coats where applied over metal lath or wire fab
ric lath and not less than two coats where applied over masonry,
concrete or gypsum board backing as specified in Section
2510.5. If the plaster surface is to be completely covered by ve
neer or other facing material, or is completely concealed by an
other wall, plaster application need be only two coats, provided
the total thickness is as set forth in ASTM C 926.

2512.1.1 OOQgrarlle filom' sHab. On wood framed or steel
stud construction with an on-grade concrete floor slab sys
tem, exterior plaster shall be applied in such a manner as to
cover, but not to extend below, the lath and paper. The appli
cation of lath, paper and flashing or drip screeds shall com
ply with ASTM C 1063.

2512.1.2 Weep sCIreerlls. A minimum O.GI9-inch (0.48 mm)
(No. 26 galvanized sheet gage), corrosion-resistant weep
screed with a minimum vertical attachment flange of 31/ 2

inches (89 mm) shall be provided at or below the foundation
plate line on exterior stud walls in accordance with ASTM C
926. The weep screed shall be placed a minimum of4 inches
(l02 mm) above the earth or 2 inches (51 mm) above paved
areas and be of a type that will allow trapped water to drain
to the exterior of the building. The weather-resistant barrier
shall lap the attachment flange. The exterior lath shall cover
and terminate on the attachment flange of the weep screed.

2512.2 PHastiicity agents. Only approved plasticity agents and
approved amounts thereof shall be added to portland cement.
When plastic cement or masonry cement is used, no additional
lime or plasticizers shall be added. Hydrated lime or the equiva
lent amount oflime putty used as a plasticizer is permitted to be
added to cement plaster or cement and lime plaster in an
amount not to exceed that set forth in ASTM C 926.

2512.3 Lnmiitatiioll1ls. Gypsum plaster shall not be used on exte
rior surfaces.

2512.4 Oemell1lt phllsteIr. Plaster coats shall be protected from
freezing for a period of not less than 24 hours after set has oc
curred. Plaster shall be applied when the ambient temperature
is higher than 40°F (4°C), unless provisions are made to keep
cement plaster work above 40°F (4°C) during application and
48 hours thereafter.

25Jl2.5 Secoll1ldQ coat appllkatimn. The second coat shall be
brought out to proper thickness, rodded and floated sufficiently
rough to provide adequate bond for the finish coat. The second
coat shall have no variation greater than 1/4 inch (6.4 mm) in any
direction under a 5-foot (1524 mm) straight edge.

2512.6 CmrDJrng and D.lI1ltell"vafi. First and second coats of cement
plaster shall be applied and moist cured as set forth in ASTM C
926 and Table 2512.6.
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TABLE 2512.6
CEMENT PlASTERSa

M~NiMUM PERIOD MOiST MiNiMUM INTERVAL
COAT CURING BETWEEN COATS

First 48 hoursa 48 hoursb

Second 48 hours '7 daysc

Finish - Notec

a. The first two coats shall be as required for the first coats of exterior plaster,
except that the moist-curing time period between the first and second coats
shall not be less than 24 hours. Moist curing shall not be required where job
and weather conditions are favorable to the retention of moisture in the ce
ment plaster for the required time period.

b. Twenty-four-hour minimum interval between coats of interior cement plas
ter. For alternate method of application, see Section 2512.8.

c. Finish coat plaster is permitted to be applied to interior portland cement base
coats after a 48-hour period.

2512.7 Ajplplicatioll1l to sollid baclkiings. Where applied over
gypsum backing as specified in Section 2510.5 or directly to
unit masonry surfaces, the second coat is permitted to be ap
plied as soon as the first coat has attained sufficient hardness.

2512.8 AJaemate method of appHkatiOlJl. The second coat is
permitted to be applied as soon as the first coat has attained suf
ficiently rigidity to receive the second coat.

2512.8.1 AdmbdllllIres. When using this method of applica
tion, calcium aluminate cement up to 15 percent of the
weight of the portland cement is permitted to be added to the
mix.

2512.8.2 CIDlriing. Curing of the first coat is permitted to be
omitted and the second coat shall be cured as set forth in
ASTM C 926 and Table 2512.6.

2512.9 Fhllish c({)ats. Cement plaster finish coats shall be ap
plied over base coats that have been in place for the time peri
ods set forth in ASTM C 926. The third or finish coat shall be
applied with sufficient material and pressure to bond and to
cover the brown coat and shall be of sufficient thickness to con
ceal the brown coat.

SECT~ON 25~ 3
EXPOSED AGGREGATE PLASTER

2513.1 General. Exposed natural or integrally colored aggre
gate is permitted to be partially embedded in a natural or col
ored bedding coat of cement plaster or gypsum plaster, subject
to the provisions of this section.

2513.2 Aggregate. The aggregate shall be applied manually or
mechanically and shall consist ofmarble chips, pebbles or sim
ilar durable, moderately hard (three or more on the Mohs hard
ness scale), nonreactive materials.

2513.3 Bedding coat )proportions. The bedding coat for inte
rior or exterior surfaces shall be composed ofone-part portland
cement, one-part Type S lime and a maximum of three parts of
graded white or natural sand by volume. The bedding coat for
interior surfaces shall be composed of 100 pounds (45.4 kg) of
neat gypsum plaster and a maximum of 200 pounds (90.8 kg) of
graded white sand. A factory-prepared bedding coat for inte
rior or exterior use is permitted. The bedding coat for exterior
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surfaces shall have a minimum compressive strength of 1,000
pounds per square inch (psi) (6895 kPa).

2513.4 Application. The bedding coat is permitted to be ap
plied directly over the first (scratch) coat of plaster, provided
the ultimate overall thickness is a minimum of7/8 inch (22 mm),
including lath. Over concrete or masonry surfaces, the overall
thickness shall be a minimum of 1/2 inch (12.7 mm).

25113.5 Bases. Exposed aggregate plaster is permitted to be ap
plied over concrete, masonry, cement plaster base coats or gyp
sum plaster base coats installed in accordance with Section
2511 or 2512.

25113.6 Preparation of masonry and. \Concrete. Masonry and
concrete surfaces shall be prepared in accordance with the pro
visions of Section 2510.7.

25:13.7 Curing of base coats. Cement plaster base coats shall
be cured in accordance with ASTM C 926. Cement plaster bed
ding coats shall retain sufficient moisture for hydration (hard
ening) for 24 hours minimum or, where necessary, shall be kept
damp for 24 hours by light water spraying.
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• CC~APl'ER 26

lPlAST~C

•

SECT~ON 26(Q)~

GENEIPclt!l\lL
2601.1 SCOjplle. These provisions shall govern the materials, de
sign, application, construction and installation of foam plastic,
foam plastic insulation, plastic veneer, interior plastic finish
and trim and light-transmitting plastics. See Chapter 14 for re
quirements for exterior wall finish and trim.

~ECTBON 26({))2
1OEF~N~T~ONlS

2602.1 GleHlllell"at The following words and terms shall, for the
purposes of this chapter and as used elsewhere in this code,
have the meanings shown herein.

FOAM PLASTIC iNSULATION. A plastic that is intention
ally expanded by the use of a foaming agent to produce a re
duced-density plastic containing voids consisting of open or
closed cells distributed throughout the plastic for thermal insu
lating or acoustical purposes and that has a density less than 20
pounds per cubic foot (pct) (320 kg/m3).

LIlGHTgDIlFlFUSl1NG SYSTEM. Construction consisting in
whole or in part of lenses, panels, grids or ·baffles made with
light-transmitting plastics positioned below independently
mounted electrical light sources, skylights or light-transmitting
plastic roof panels. Lenses, panels, grids and baffles that are
part ofan electrical fixture shall not be considered as a light-dif
fusing system.

LliGHTgTRANSMITTING PLASTiC ROOF PANELS.
Structural plastic panels other than skylights that are fastened
to structural members, or panels or sheathing and that are used
as light-transmitting media in the plane of the roof.

lLlIGHTgTRANSMJ1TTJING PLASTiC WALL PANELS.
Plastic materials that are fastened to structural members, or to
structural panels or sheathing, and that are used as light-trans
mitting media in exterior walls.

PLASTIC, APPROVED. Any thermoplastic, thermosetting
or reinforced thermosetting plastic material that conforms to
combustibility classifications specified in the section applica
ble to the application and plastic type.

PLASTIC GLAZllNG. Plastic materials that are glazed or set
in frame or sash and not held by mechanical fasteners that pass
through the glazing material.

REINFORCED PLASTiC, GLASS FIDBER. Plastic rein
forced with glass fiber having not less than 20 percent of glass
fibers by weight.

THERMOPJLASTllC MA1rERJIAL. A plastic material that is
capable of being repeatedly softened by increase of tempera
ture and hardened by decrease of temperature.

THERMOSETTING MATERIAL. A plastic material that is
capable of being changed into a substantially nonreformable
product when cured.
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S!ECT~ON 2603
[FOAM f?lAS1r~C ~NSlUJlAu~ON

2603.1 GlelITlleJraD. The provisions of this section shall govern the
requirements and uses of foam plastic insulation in buildings
and structures.

2603.2 La1!JleIing an([fi ndlelITltificatioJi1l. Packages and containers
of foam plastic insulation and foam plastic insulation compo
nents delivered to the job site shall bear the label ofan approved
agency showing the manufacturer's name, the product listing,
product identification and information sufficient to determine
that the end use will comply with the code requirements.

2603.3 SundaCle g 1!JIDlIl"IlllD.lIIlg c!hlall"adlell"lis!D.cs. Unlless otherwise
indicated in this section, foam plastic insulation and foam plas
tic cores of manufactured assemblies shall have a flame spread
index of not more than 75 and a smoke-developed index of not
more than 450 where tested in the maximum thickness in
tended for use in accordance with ASTM E 84. Loose fill-type
foam plastic insulation shall be tested as board stock for the
flame spread index and smoke-developed index.

Exclejpl1noJi1ls:

1. Smoke-developed index for interior trim as provided
for in Section 2604.2.

2. In cold storage buildings, ice plants, food plants, food
processing rooms and similar areas, foam plastic in
sulation where tested in a thickness of 4 inches (102
nun) shall be permitted in a thickness lip to 10 inches
(254 nun) where the building is equipped throughout
with an automatic fire sprinkler system in accordance
with Section 903.3.1.1. The approved automatic
sprinkler system shall be provided in both the room
and that part of the building in which the room is lo
cated.

3. Foam plastic insulation that is a part of a Class A, B or
C roof-covering assembly provided the assembly
with the foam plastic insulation satisfactorily passes
fM 4450 or UL 1256. The smoke-developed index
shall not be limited for roof applications.

4. foam plastic insulation greater than 4 inches (102
nun) in thickness shaH have a maximum flame spread
index of 75 and a smoke-developed index of 450
where tested at a minimum thickness of 4 inches (102
mm), provided the end use is approved in accordance
with Section 2603.8 using the thickness and density
intended for use.

5. Flame spread and smoke-developed indexes for foam ~•...•"..!•...•
plastic interior signs in covered mall buildings pro-
vided the signs comply with Section 402.14.

2603.4 TlhlleJrman b31ll"ll"neJr. Except as provided for in Sections
2603.4.1 and 2603.8, foam plastic shall be separated from the
interior of a building by an approved thermal banier ofD.5-inch
(12.7 mm) gypsum wallboard or equivalent thermal barrier ma
terial that will limit the average temperature rise of the unex-
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posed surface to not more than 250°F (120°C) after 15 minutes
of fire exposure, complying with the standard time-tempera
ture curve of ASTM E 119. The thermal barrier shall be in
stalled in such a manner that it will remain in place for 15

I minutes based on FM 4880, UL 1040, NFPA 286 or UL 1715.
Combustible concealed spaces shall comply with Section 717.

2603.4.1 Thermal barrier not required. The thermal bar
rier specified in Section 2603.4 is not required under the
conditions set forth in Sections 2603.4.1.1 through
2603.4.1.13.

2603.4.1.1 Masonry or concrete construction. In a ma
sonry or concrete wall, floor or roof system where the
foam plastic insulation is covered on each face by a mini
mum of 1 inch (25 mm) thickness of masonry or con
crete.

2603.4.1.2 Cooler and freezer walls. Foam plastic in
stalled in a maximum thickness of 10 inches (254 mm) in
cooler and freezer walls shall:

1. Have a flame spread index of 25 or less and a
smoke-developed index of not more than 450,
where tested in a minimum 4 inch (102 mm) thick
ness.

2. Have flash ignition and self-ignition temperatures
of not less than 600°F and 800°F (316°C and
427°C), respectively.

3. Have a covering of not less than 0.032-inch (0.8
mm) aluminum or corrosion-resistant steel having
a base metal thickness not less than 0.0160 inch
(0.4 mm) at any point.

4. Be protected by an automatic sprinkler system.
Where the cooler or freezer is within a building,
both the cooler or freezer and that part ofthe build
ing in which it is located shall be sprinklered.

2603.4.1.3 Walk-in coolers. In nonsprinklered build
ings, foam plastic having a thickness that does not exceed
4 inches (102 mm) and a maximum flame spread index of
75 is permitted in walk-in coolers or freezer units where
the aggregate floor area does not exceed 400 square feet
(37 m2) and the foam plastic is covered by a metal facing
not less than 0.032-inch-thick (0.81 mm) aluminum or
corrosion-resistant steel having a minimum base metal
thickness of 0.016 inch (OAI mm). A thickness of up to
10 inches (254 mm) is permitted where protected by a
thermal barrier.

2603.4.1.4 Exterior walls-one-story buildings. For
one-story buildings, foam plastic having a flame spread
index of 25 or less, and a smoke-developed index of not
more than 450, shall be permitted without thermal barri
ers in or on exterior walls in a thickness not more than 4
inches (102 mm) where the foam plastic is covered by a
thickness of not less than 0.032-inch-thick (0.81 mm)
aluminum or corrosion-resistant steel having a base
metal thickness of 0.0160 inch (0.41 mm) and the build
ing is equipped throughout with an automatic sprinkler
system in accordance with Section 903.3.1.1.

2603.4.1.5 Roofing. Foam plastic insulation under a roof
assembly or roof covering that is installed in accordance
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with the code and the manufacturer's instructions shall
be separated from the interior of the building by wood
structural panel sheathing not less than 0.47 inch (11.9
mm) in thickness bonded with exterior glue, with edges
supported by blocking, tongue-and-groove joints or
other approved type of edge support, or an equivalent
material. A thermal barrier is not required for foam plas
tic insulation that is a part ofa Class A, B or C roof-cover
ing assembly, provided the assembly with the foam
plastic insulation satisfactorily passes FM 4450 or UL
1256.

2603.4.R.6 Attics and crawl spaces. Within an attic or
crawl space where entry is made only for service of utili
ties, foam plastic insulation shall be protected against ig
nition by 1.5-inch-thick (38 mm) mineral fiber
insulation; 0.25-inch-thick (6.4 mm) wood structural
panel, particleboard or hardboard; 0.375-inch (9.5 mm)
gypsum wallboard, corrosion-resistant steel having a
base metal thickness of 0.016 inch (0.4 mm) or other ap
proved material installed in such a manner that the foam
plastic insulation is not exposed. The protective covering
shall be consistent with the requirements for the type of
construction.

2603.4.R.7 Doors not required to have a fire protection
rating. Where pivoted or side-hinged doors are permit-
ted without a fire protection rating, foam plastic insula-
tion, having a flame spread index of 75 or less and a
smoke-developed index of not more than 450, shall be ..
permitted as a core material where the door facing is of •
metal having a minimum thickness of 0.032-inch (0.8
mm) aluminum or steel having a base metal thickness of
not less than 0.016 inch (OA mm) at any point.

2603.4.R.8 Exterior doors in buildings of Group R-2
or R-3. In occupancies classified as Group R-2 or R-3 as
applicable in Section 101.2, foam-filled exterior en-
trance doors to individual dwelling units that do not re-
quire a fire-resistance rating shall be faced with wood or
other approved materials.

2603.4.R.9 Garage doors. Where garage doors are per
mitted without a fire-resistance rating and foam plastic is
used as a core material, the door facing shall be metal
having a minimum thickness ofO.032-inch (0.8 mm) alu
minum or 0.010-inch (0.25 mm) steel or the facing shall
be minimum 0.125-inch-thick (3.2 mm) wood. Garage
doors having facings other than those described above
shall be tested in accordance with, and meet the accep
tance criteria of DASMA 107.

Exception: Garage doors using foam plastic insula
tion complying with Section 2603.3 in detached and
attached garages associated with one- and two-family
dwellings need not be provided with a thermal barrier.

2603.4.R.I0 Siding backer board. Foam plastic insula
tion of not more than 2,000 British thermal units per
square feet (Btu/sq. ft.) (22.7 MJ/m2) as determined by ..
NFPA 259 shall be permitted as a siding backer board.
with a maximum thickness of 0.5 inch (12.7 mm), pro-
vided it is separated from the interior of the building by
not less than 2 inches (51 mm) of mineral fiber insulation
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or equivalent or where applied as insulation with residing
over existing wall construction.

2603.4l.1.H. 1fll1laelI'HOIl' tlI'Hm. Foam plastic used as interior
trim in accordance with Section 2604 shall be permitted
without a thermal barrier.

2603.4l.JLI2 JIJl1lteJrnoll' sngHlls. Foam plastic used for inte
rior signs in covered mall buildings in accordance with
Section 402.14 shall be permitted without a thermal bar
rier.

2603.4\.1.13 Type V corrnsalI'lUIdiolIll. Foam plastic spray
applied to a sill plate and header of Type V construction
is subject to all of the following:

1. The maximum thickness of the foam plastic shall
be 31/ 4 inches (82.6 mm).

2. The density of the foam plastic shall be in the range
of 1.5 to 2.0 pcf (24 to 32 kg/m3).

3. The foam plastic shall have a flame spread index of
25 or less and an accompanying smoke-developed
index of450 or less when tested in accordance with
ASTME84.

2603.5 JExtell'HOII' waRRs oj[ blUlillrllnngs of alI1lY height. Exterior
walls of buildings of Type I, II, HI or IV construction of any
height shall comply with Sections 2603.5.1 through 2603.5.7.
Exterior walls of cold storage buildings required to be con
structed of noncombustible materials, where the building is
more than one story in height, shall also comply with the provi
sions of Sections 2603.5.1 through 2603.5.7. Exterior walls of
buildings of Type V construction shall comply with Sections
2603.2,2603.3 and 2603.4.

2603.5,]. JFHlI'eglI'eSnstal!llceglI'aterll wans. Where the wall is re
quired to have a fire-resistance rating, data based on tests
conducted in accordance with ASTM E 119 shall be pro
vided to substantiate that the fire-resistance rating is main
tained.

2603.5.2 TlhlelI'maR balI'lI'HelI'. Any foam plastic insulation
shall be separated from the building interior by a thermal
barrier meeting the provisions of Section 2603A, unless
special approval is obtained on the basis ofSection 2603.8.

ExcelPtnoJrn~ One-story buildings complying with Section
260304.1.4.

2603.5.3 Potentnall heat. The potential heat of foam plastic
insulation in any portion of the wall or panel shall not exceed
the potential heat expressed in Btu per square feet (mJ/m2)

of the foam plastic insulation contained in the wall assembly
tested in accordance with Section 2603.5.5. The potential
heat of the foam plastic insulation shall be determined by
tests conducted in accordance with NFPA 259 and the re
sults shall be expressed in Btu per square feet (mJ/m2

).

IExceptioH1l: One-story buildings complying with Section
2603.4.1.4.

2603.5.4 Flame s]pllI'earll alllld! smokeg([)leveRojplerll nmlexes.
Foam plastic insulation, exterior coatings and facings shall
be tested separately in the thickness intended for use, but not
to exceed 4 inches (102 mm), and shall each have a flame
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spread index of 25 or less and a smoke-developed index of
450 or less as determined in accordance with ASTM E 84.

Exception: Prefabricated or factory-manufactured pan
els having minimum 0.020-inch (0.51 mm) aluminum
facings and a total thickness of0.25 inch (6.4 mm) or less
are permitted to be tested as an assembly where the foam
plastic core is not exposed in the course of construction.

2603.5.5 Test stallullard. The wall assembly shall be tested
in accordance with and comply with the acceptance criteria D
ofNFPA 285.

lExceptiolIJl~ One-story buildings complying with Section
2603.4.1.4.

2603.5.6 LabelllI'equllirerll. The edge or face of each piece of
foam plastic insulation shall bear the label of an approved
agency. The label shall contain the manufacturer's or dis
tributor's identification, model number, serial number or de
finitive information describing the product or materials'
performance characteristics and approved agency's identifi
cation.

2603.5.7 IgnH:ioHll. Exterior walls shall not exhibit sustained
flaming where tested in accordance with NFPA 268. Where
a material is intended to be installed in more than one thick
ness, tests of the minimum and maximum thickness in
tended for use shall be performed.

Exception: Assemblies protected on the outside with
one of the following:

1. A thermal barrier complying with Section 2603.4.

2. A minimum I inch (25 mm) thickness of concrete
or masonry.

3. Glass-fiber-reinforced concrete panels of a mini
mum thickness of 0.375 inch (9.5 mm).

4. Metal-faced panels having minimum 0.019
inch-thick (0.48 mm) aluminum or 0.016-inch
thick (0.41 mm) corrosion-resistant steel outer fac
ings.

5. A minimum 0.875 inch (22.2 mm) thickness of
stucco complying with Section 2510.

2603.6 Roofing. Foam plastic insulation meeting the require
ments ofSections 2603.2,2603.3 and 2603.4 shall be permitted
as part of a roof-covering assembly, provided the assembly
with the foam plastic insulation is a Class A, B or C roofing as
sembly where tested in accordance with ASTM: E 108 or UL
790.

2603.' Pllenu.ms. Foam plastic insulation shall not be used as
interior wall or ceiling finish in plenums except as permitted in
Section 2604 or when protected by a thermal barrier in accor- 0
dance with Section 2603.4.

2603.8 SjpedaH aPlPlI'ovaR. Foam plastic shall not be required to
comply with the requirements of Sections 2603.4 through
2603.7, where specifically approved based on large-scale tests @
such as, but not limited to, FM 4880, UL 1040, NFPA 286 or W
UL 1715. Such testing shall be related to the actual end-use
configuration and be performed on the finished manufactured
foam plastic assembly in the maximum thickness intended for
use. Foam plastics that are used as interior finish on the basis of
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special tests shall also confonn to the flame spread require
ments of Chapter 8. Assemblies tested shall include seams,
joints and other typical details used in the installation of the as
sembly and shall be tested in the manner intended for use.

SECTION 2604
INTERIOR FINISH AND TRIM

2604.1 General. Plastic materials installed as interior finish or
trim shall comply with Chapter 8. Foam plastics shall only be
installed as interior finish where approved in accordance with
the special provisions of Section 2603.8. Foam plastics that are
used as interior finish shall also meet the flame spread index re
quirements for interior finish in accordance with Chapter 8.
Foam plastics installed as interior trim shall comply with Sec
tion 2604.2.

[F] 2604.2 interior trim. Foam plastic used as interior trim
shall comply with Sections 2604.2.1 through 2604.2.4.

[F] 2604.2.1 Density. The minimum density of the interior
trim shall be 20 pef (320 kg/m3

).

[F] 2604.2.2 Thickness. The maximum thickness of the in
terior trim shall be 0.5 inch (12.7 mm) and the maximum
width shall be 8 inches (204 mm).

[F] 2604.2.3 Area limitation. The interior trim shall not
constitute more than 10 percent of the aggregate wall and
ceiling area of any room or space.

[F] 2604.2.4 Flame spread. The flame spread index shall
not exceed 75 where tested in accordance with ASTM E 84.
The smoke-developed index shall not be limited.

SECTION 2605
PLASTIC VENEIER

2605.1 InteIrior use. Where used within a building, plastic ve
neer shall comply with the interior finish requirements of
Chapter 8.

2605.2 Exterior use. Exterior plastic veneer shall be permitted
to be installed on the exterior walls of buildings of any type of
construction in accordance with all of the following require
ments:

I 1. Plastic veneer shall comply with Section 2606.4.

2. Plastic veneer shall not be attached to any exterior wall to
a height greater than 50 feet (15 240 mm) above grade.

3. Sections of plastic veneer shall not exceed 300 square
feet (27.9 m2) in area and shall be separated by a mini
mum of 4 feet (1219 mm) vertically.

Exception: The area and separation requirements and
the smoke-density limitation are not applicable to
plastic veneer applied to buildings constructed of
Type VB construction, provided the walls are not re
quired to have a fire-resistance rating.

538

SECTION 2606
UGHT-TRANSM~TTING PLASTICS

2606.1 General. The provisions.of this section and Sections
2607 through 2611 shall govern the quality and methods of ap
plication of light-transmitting plastics for use as light-transmit
ting materials in buildings and structures. Foam plastics shall
comply with Section 2603. Light-transmitting plastic materials
that meet the other code requirements for walls and roofs shall
be permitted to be used in accordance with the other applicable
chapters of the code.

2606.2 Approval for use. Sufficient technical data shall be
submitted to substantiate the proposed use of any light-trans
mitting material, as approved by the building official and sub
ject to the requirements of this section.

2606.3 Identification. Each unit or package of light-transmit
ting plastic shall be identified with a mark or decal satisfactory
to the building official, which includes identification as to the
material classification.

2606.~ Specificatnons. Light-transmitting plastics, including
thennoplastic, thermosetting or reinforced thennosetting plas
tic material, shall have a self-ignition temperature of 650°F
(343°C) or greater where tested in accordance with ASTM D
1929; a smoke-developed index not greater than 450 where
tested in the manner intended for use in accordance with ASTM
E 84, or not greater than 75 where tested in the thickness in
tended for use in accordance with ASTM D 2843 and shall con
fonn to one of the following combustibility classifications:

Class eel: Plastic materials that have a burning extent of 1
inch (25 mm) or less where tested at a nominal thickness of
0.060 inch (1.5 mm), or in the thickness intended for use, in
accordance with ASTM D 635,

Class ee2: Plastic materials that have a burning rate of 2.5
inches per minute (1.06 mm/s) or less where tested at a nom
inal thickness of0.060 inch (1.5 mm), or in the thickness in
tended for use, in accordance with ASTM D 635.

2606.5 Structural requirements. Light-transmitting plastic
materials in their assembly shall be of adequate strength and
durability to withstand the loads indicated in Chapter 16. Tech
nical data shall be submitted to establish stresses, maximum
unsupported spans and such other information for the various
thicknesses and forms used as deemed necessary by the build
ing official.

2606.6 Fastening. Fastening shall be adequate to withstand the
loads in Chapter 16. Proper allowance shall be made for expan
sion and contraction of light-transmitting plastic materials in
accordance with accepted data on the coefficient of expansion
of the material and other material in conjunction with which it
is employed.

2606.7 Light-diffusing systems. Unless the building is
equipped throughout with an automatic sprinkler system in ac
cordance with Section 903.3.1.1 , light-diffusing systems shall
not be installed in the following occupancies and locations:

1. Group A with an occupant load of 1,000 or more.

2. Theaters with a stage and proscenium opening and an oc
cupant load of 700 or more.

3. Group 1-2.
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4. Group 1-3.

5. Exit stairways and exit passageways.

2606.7.1 Support. Light-transmitting plastic diffusers shall
be supported directly or indirectly from ceiling or roof con
struction by use of noncombustible hangers. Hangers shall
be at least No. 12 steel-wire gage (0.106 inch) galvanized
wire or equivalent.

2606.7.2 InstaUatnollJl. Light-transmitting plastic diffusers
shall comply with Chapter 8 unless the light-transmitting
plastic diffusers will fall from the mountings before ignit
ing, at an ambient temperature of at least 2000 P (111°C) be
low the ignition temperature of the panels. The panels shall
remain in place at an ambient room temperature of 175°P
(79°C) for a period of not less than 15 minutes.

2606.7.3 Size limntations. Individual panels or units shall
not exceed 10 feet (3048 mm) in length nor 30 square feet
(2.79 m2) in area.

2606.7.4 Fire supJPlressnon system. In buildings that are
equipped throughout with an automatic sprinkler system in
accordance with Section 903.3.1.1, plastic light-diffusing
systems shall be protected both above and below unless the
sprinkler system has been specifically approved for installa
tion only above the light-diffusing system. Areas of
light-diffusing systems that are protected in accordance
with this section shall not be limited.

2606.7.5 lEledrlcall Uigll11tilllg fnxtures. Light-transmitting
plastic panels and light-diffuser panels that are installed in
approved electrical lighting fixtures shall comply with the
requirements of Chapter 8 unless the light-transmitting
plastic panels conform to the requirements of Section
2606.7.2. The area of approved light-transmitting plastic
materials that are used in required exits or corridors shall not
exceed 30 percent of the aggregate area of the ceiling in
which such panels are installed, unless the building is
equipped throughout with an automatic sprinkler system in
accordance with Section 903.3.1.1.

2606.8 Partitions. Light-transmitting plastics used in or as
partitions shall comply with the requirements of Chapters 6
and 8.

2606.9 Bath.room alCiCessornes. Light-transmitting plastics
shall be permitted as glazing in shower stalls, shower doors,
bathtub enclosures and similar accessory units. Safety glazing
shall be provided in accordance with Chapter 24.

2606.10 Awnnngs, paino lCoveJrS 3llIull simiR31Jr stJrlllldures. Awn
ings constructed of light-transmitting plastics shall be con
structed in accordance with provisions specified in Section
3105 and Chapter 32 for projections and appendages. Patio
covers constructed of light-transmitting plastics shall comply
with Section 2606. Light-transmitting plastics used in canopies
at motor fuel-dispensing facilities shall comply with Section
2606 except as modified by Section 406.5.2.e 2606.11 Greenhou.... Light-transmitting plastics shall be
permitted in lieu of plain glass in greenhouses.
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2606.Jl.2 Sollar coUecaoJrs. Light-transmitting plastic covers on
solar collectors having noncombustible sides and bottoms shall
be permitted on buildings not over three stories in height or
9,000 square feet (836.1 m2) in total floor area" provided the
light-transmitting plastic cover does not exceed 33.33 percent
of the roof area for CC1 materials or 25 percent of the roof area
for CC2 materials.

:!ExceJPltion: Light-transmitting plastic covers having a
thickness of 0.010 inch (0.3 mm) or less or shall be permit
ted to be of any plastic material provided the area ofthe solar
collectors does not exceed 33.33 percent of the roof area.

SEcr~ON 2601
UGHT=TRANSM~TT~NG IPlAS'f~C WAlt PANELS

2607.1 Generall. Light-transmitting plastics shall not be used
as wall panels in exterior walls in occupancies in Groups A-I,
A-2, H, 1-2 and 1-3. In other groups, light-transmitting plastics
shall be permitted to be used as wall panels in exterior walls,
provided that the walls are not required to have a fire-resistance
rating and the installation conforms to the requirements of this
section. Such panels shall be erected and anchored on a founda
tion, waterproofed or otherwise protected from moisture ab
sorption and sealed with a coat of mastic or other approved
waterproofcoating. Light-transmitting plastic wall panels shall
also comply with Section 2606.

2607.2 IllllstaUatiolll. Exterior wall panels installed as provided
for herein shall not alter the type of construction classification
of the building.

2607.3 Height limitation. Light-transmitting plastics shall not
be installed more than 75 feet (22860 mm) above grade plane,
except as allowed by Section 2607.5.

2607.4 AJr'ea limitation and separation. The maximum area
of a single wall panel and minimum vertical and horizontal sep
aration requirements for exterior light-transmitting plastic wall
panels shall be as provided for in Table 2607.4. The maximum
percentage of wall area of any story in light-transmitting plastic
wall panels shall not exceed that indicated in Table 2607.4 or
the percentage of unprotected openings permitted by Section
704.8, whichever is smaller.

:!Exceptions:

1. In structures provided with approved flame barriers
extending 30 inches (760 mm) beyond the exterior
wall in the plane of the floor, a vertical separation is
not required at the floor except that provided by the
vertical thickness of the flame barrier projection.

2. Veneers of approved weather-resistant light-transmit
ting plastics used as exterior siding in buildings of
Type V construction in compliance with Section
1406.

3. The area of light-transmitting plastic wall panels in
exterior walls of greenhouses shall be exempt from
the area limitations of Table 2607.4 but shall be lim
ited as required for unprotected openings in accor
dance with Section 704.8.
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TABLE 2607.4
AREA LIMITATION AND SEPARATION REQUIREMENTS FOR

UGHT-TRANSMITIING PLASTIC WALL PANElS8

FIRE SEPARATION iVlAX~MUiVl PERCENTAGE AREA OF MAXIMUM SINGLE AREA
MINIMUM SEPARATiON OF

PLASTIC WALL PANELS (feet)
DISTANCE CLASS OF EXTERIOR WALL IN PLASTIC WALL OF PLASTIC WALL PANELS

(feet) PLASTIC PANELS (square feet) Vertical Horizontal

Less than 6 - Not Permitted Not Permitted - -

6 or more but CC1 10 50 8 4

less than 11 ce2 Not Permitted Not Permitted - -

11 or more but less than CC1 25 90 6 4

or equal to 30 CC2 15 70 8 4

CC1 50 Not Limited 3b 0
Over 30

CC2 50 100 6b 3

For SI: 1 foot =304.8 mm, 1 square foot =0.0929 m2
.

a. For combinations of plastic glazing and plastic wall panel areas permitted, see Section 2607.6.
b. For reductions in vertical separation allowed, see Section 2607.4.

2607.5 Automatic sprinkler system. Where the building is
equipped throughout with an automatic sprinkler system in ac
cordance with Section 903.3.1.1, the maximum percentage
area of exterior wall in any story in light-transmitting plastic
wall panels and the maximum square footage of a single area
given in Table 2607.4 shall be increased 100 percent, but the
area of light-transmitting plastic wall panels shall not exceed
50 percent of the wall area in any story, or the area permitted by
Section 704.8 for unprotected openings, whichever is smaller.
These installations shall be exempt from height limitations.

2607.6 Combinations of glazing and wall panels. Combina
tions of light-transmitting plastic glazing and light-transmit
ting plastic wall panels shall be subject to the area, height and
percentage limitations and the separation requirements appli
cable to the class of light-transmitting plastic as prescribed for
light-transmitting plastic wall panel installations.

SECTION 2608
UGHT-TRANSMITTING PLASTIC GLAZING

2608.1 Buildings of Type VB construction. Openings in the
exterior walls of buildings of Type VB construction, where not
required to be protected by Section 704, shall be permitted to be
glazed or equipped with light-transmitting plastic. Light-trans
mitting plastic glazing shall also comply with Section 2606.

2608.2 BUliidings ofother types ofcOl1lstruction. Openings in
the exterior walls of buildings of types of construction other
than Type VB, where not required to be protected by Section
704, shall be permitted to be glazed or equipped with
light-transmitting plastic in accordance with Section 2606 and
all of the following:

1. The aggregate area of light-transmitting plastic glazing
shall not exceed 25 percent of the area of any wall face of
the story in which it is installed. The area of a single pane
of glazing installed above the first story above grade
plane shall not exceed 16 square feet (1.5 m2) and the ver-
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tical dimension of a single pane shall not exceed 4 feet
(1219 mm).

Exception: Where an automatic sprinkler system is
provided throughout in accordance with Section
903.3.1.1, the area of allowable glazing shall be in
creased to a maximum of 50 percent of the wall face of
the story in which it is installed with no limit on the
maximum dimension or area of a single pane of glaz
ing.

2. Approved flame barriers extending 30 inches (762 mm)
beyond the exterior wall in the plane of the floor, or verti
cal panels not less than 4 feet (1219 mm) in height, shall
be installed between glazed units located in adjacent sto
ries.

Exception: Buildings equipped throughout with an
automatic sprinkler system in accordance with Sec
tion 903.3.1.1.

3. Light-transmitting plastics shall not be installed more
than 75 feet (22 860 mm) above grade level.

Exception: Buildings equipped throughout with an
automatic sprinkler system in accordance with Sec
tion 903.3.1.1.

SECTION 2609
LIGHT-TRANSMITTING PLASTIC ROOF PANELS

2609.1 General. Light-transmitting plastic roof panels shall
comply with this section and Section 2606. Light-transmitting
plastic roof panels shall not be installed in Groups H, 1-2 and
1-3. In all other groups, light-transmitting plastic roof panels
shall comply with anyone of the following conditions:

1. The building is equipped throughout with an autorriatic
sprinkler system in accordance with Section 903.3.1.1.

2. The roof construction is not required to have a fire-resis
tance rating by Table 601.
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JExcepaiimllS:

1. Curbs shall not be required for skylights used on roofs
having a minimum slope of three units vertical in 12
units horizontal (25-percent slope) in occupancies in
Group R-3 as applicable in Section 101.2 and on
buildings with a nonclassified roof covering.

2. The metal or noncombustible edge material is not re
quired where nonclassified roof coverings are permit
ted.

2610.3 Slope. Flat or corrugated light-transmitting plastic sky
lights shall slope at least four units vertical in 12 units horizon
tal (4: 12). Dome-shaped skylights shall rise above the
mounting flange a minimum distance equal to 10 percent of the
maximum span ofthe dome but not less than 3 inches (76 mm).

JExceptnon: Skylights that pass the Class B Burning Brand
Test specified in ASTM E 108 or UL 790.

26110.4 Maximum area off slkyllights. Each skylight shall have
a maximum area within the curb of 100 square feet (9.30 m2).

Exceptnon: The area limitation shall not apply where the
building is equipped throughout with an automatic sprinkler
system in accordance with Section 903.3.1.1 or the building
is equipped with smoke and heat vents in accordance with
Section 910.

26110.5 Aggregate area of skylights. The aggregate area of
skylights shall not exceed 33 1/ 3 percent of the floor area of the
room or space sheltered by the roof in which such skylights are
installed where Class CC 1 materials are utilized, and 25 per
cent where Class CC2 materials are utilized.

Exception: The aggregate area limitations of light-trans
mitting plastic skylights shall be increased 100 percent be
yond the limitations set forth in this section where the
building is equipped throughout with an automatic sprinkler

SECTION 26i 10
UGHT~1"RANSMITI~NG PlAST~C

SKYUGHT GLAZING
2610.1 ILightatransmitting plastk glazing ofslkyHght assemQ

hHiies. Skylight assemblies glazed with light-transmitting plas
tic shall conform to the provisions of this section and Section
2606. Unit skylights glazed with light-transmitting plastic shall 8
also comply with Section 2405.5.

Excepaion~ Skylights in which the light-transmitting plastic
conforms to the required roof-covering class in accordance
with Section 1505.

2610.2 Mounting. The light-transmitting plastic shall be
mounted above the plane of the roof on a curb constructed in
accordance with the requirements for the type of construction
classification, but at least 4 inches (102 mm) above the plane of
the roof. Edges of light-transmitting plastic skylights or domes
shall be protected by metal or other approved noncombustible
material, or the light-transmitting plastic dome or skylight shall
be shown to be able to resist ignition where exposed at the edge
to a flame from a Class B brand as described in ASTM E 108 or
UL 790.

JExceJPltnil.bll1l§~

1. The area limitations of Table 2609.4 shall be permit
ted to be increased by 100 percent in buildings
equipped throughout with an automatic sprinkler sys
tem in accordance with Section 903.3.1.1.

2. Low-hazard occupancy buildings, such as swimming
pool shelters, shall be exempt from the area limita
tions of Table 2609.4, provided that the buildings do
not exceed 5,000 square feet (465 m2) in area and have
a minimum fire separation distance of 10 feet (3048
mm).

3. Greenhouses that are occupied for growing plants on a
production or research basis, without public access,
shall be exempt from the area limitations of Table
2609.4 provided they have a minimum fire separation
distance of 4 feet (1220 mm).

4. Roof coverings over terraces and patios in occupan
cies in Group R-3 as applicable in Section 101.2 shall
be exempt from the area limitations of Table 2609.4
and shall be permitted with light-transmitting plas
tics.

lAlBllE 2609A
AREA liMilAliONS ~OR UGi;11alIRlANSMiTI~NG

IPlAS1~(c ROO~ IPJANlElS

ClASS MA){~IViIlJlMAREA Of MA){~MUlMAGGREGATE
Of ~NDMDIlJIAl~OOf PANElS AIAIEA Of IAOOIF PANlElS

PlAST~C (square ieet) (lPerceD1~ o~ iloor area)

eCl 300 30

eC2 100 25

3. The roof panels meet the requirements for roof coverings
in accordance with Chapter 15.

2609.2 §ep2uratnmll. Individual roof panels shall be separated
from each other by a distance of not less than 4 feet (1219 mm)
measured in a horizontal plane.

JExceJPltnil.bll1ls~

1. The separation between roof panels is not required in
a building equipped throughout with an automatic
sprinkler system in accordance with Section
903.3.1.1.

2. The separation between roof panels is not required in
low-hazard occupancy buildings complying with the
conditions of Section 2609.4, Exception 2 or 3.

2609.3 ILil.bCatnilm. Where exterior wall openings are required to
be protected by Section 704.8, a roof panel shall not be installed
within 6 feet (1829 mm) of such exterior wall.

2609.4 Area Dnmntatnil.bll1ls. Roof panels shall be limited in area
and the aggregate area of panels shall be limited by a percent
age of the floor area of the room or space sheltered in accor
dance with Table 2609.4.

e For 51: 1 square foot =0.0929 m2
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system in accordance with Section 903.3.1.1 or the building
is equipped with smoke and heat vents in accordance with
Section 910.

2610.6 Separation. Skylights shall be separated from each
other by a distance of not less than 4 feet (1219 mm) measured
in a horizontal plane.

Exceptions:

1. Buildings equipped throughout with an automatic
sprinkler system in accordance with Section
903.3.1.1.

2. In Group R-3 as applicable in Section 101.2, multiple
skylights located above the same room or space with a
combined area not exceeding the limits set forth in
Section 2610.4.

2610.7 Location. Where exterior wall openings are required to
be protected in accordance with Section 704, a skylight shall
not be installed within 6 feet (1829 mm) of such exterior wall.

2610.8 Combinations of roof panels and skylights. Combi
nations of light-transmitting plastic roof panels and skylights
shall be subject to the area and percentage limitations and sepa
ration requirements applicable to roof panel installations.

SECTION 2611
LIGHT-TRANSMITTING PLASTIC INTERIOR SIGNS

2611.1 General. Light-transmitting plastic interior wall signs
shall be limited as specified in Sections 2611.2 through 2611.4.
Light-transmitting plastic interior wall signs in covered mall
buildings shall comply with Section 402.14. Light-transmit
ting plastic interior signs shall also comply with Section 2606.

2611.2 Aggregate all"ea. The sign shall not exceed 20 percent
of the wall area.

2611.3 Maximum area. The sign shall not exceed 24 square
feet (2.23 m2).

2611.4 Encasement. Edges and backs of the sign shall be fully
encased in metal.
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CHAPiJER 21

ElECTRHCAl

~~CT~O~ 2101
GENERAL

2101.1 Scope. This chapter governs the electrical components,
equipment and systems used in buildings and structures cov
ered by this code. Electrical components, equipment and sys
tems shall be designed and constructed in accordance with the
provisions of the ICC Electrical Code.

[fF] SECT~ON 2102
EMERGENCY AND STANDBY POWER SYST~MS

2102.1 Instanatiimn. Emergency and standby power systems
shall be installed in accordance with the ICC Electrical Code,
NFPA 110 and NFPA 111.

2702.1.11 StatioJlll211ry genell"ators.. Emergency and standby
power generators shall be listed in accordance with UL
2200.

2102.2 Where requlllI"edl. Emergency and standby power sys
tems shall be provided where required by Sections 2702.2.1
through 2702.2.19.

2702.2.1 Group A occlIJIpaIllcnes. Emergency power shall be
provided for voice communication systems in Group A oc
cupancies in accordance with Section 907.2.1.2.

2702.2.2 Smoke COIl1ltlI"ol systems. Standby power shall be
provided for smoke control systems in accordance with Sec
tion 909.11.

2702.2.3 Exit sigll1ls. Emergency power shall be provided for
exit signs in accordance with Section 1011.5.3.

2702.2.4l MeaJl1ls off egress m\lllminatimll. Emergency power
shall be provided for means of egress illumination in accor
dance with Section 1006.3.

2702.2.5 AccessilbJlle means of egll"es§ eHevatoll"s. Standby
power shall be provided for elevators that are part of an ac
cessible means ofegress in accordance with Section 1007.4.

2702.2.6lHIoll"i:wll1ltaR sllftding lIliooll"s. Standby power shall be
provided for horizontal sliding doors in accordance with
Section 1008.1.3.3.

2702.2.7 Semkmulhlllctor ffall)ll"ncatiollll. ffadHiitiies. Emer
gency power shall be provided for semiconductor fabrica
tion facilities in accordance with Section 415.9.10.

2702.2.8 Membralllle stlI"ud\llllI"es. Standby power shall be
provided for auxiliary inflation systems in accordance with
Section 3102.8.2. Emergency power shall be provided for
exit signs in temporary tents and membrane structures in ac
cordance with the International Fire Code.

2702.2.9 Hazlilnrdlmll.s matelI"nais. Emergency or standby
power shall be provided in occupancies with hazardous ma
terials in accordance with Section 414.5.4.

2702.2.10 Highay toxic and toxfic matell"nalls. Emergency
power shall be provided for occupancies with highly toxic or
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toxic materials in accordance with the International Fire
Code.

2702.2.11 Oll"galllRc peroxides. Standby power shall be pro
vided for occupancies with silane gas in accordance with the
International Fire Code.

2702.2.12 Pylt"ophork maternalls. Emergency power shall
be provided for occupancies with silane gas in accordance
with the International Fire Code.

2702.2.13 Covered! man b\llliidings. Standby power shall be
provided for voice/alarm communication systems in cov
ered mall buildings in accordance with Section 402.12.

2702.2.14 Hngh~lt"ise buildings. Emergency and standby'"
power shall be provided in high-rise buildings in accordance '
with Sections 403.10 and 403.11.

2702.2.15 Undell"grolUllull buiildlnngs. Emergency and
standby power shall be provided in underground buildings
in accordance with Sections 405.9 and 405.10.

2702.2,].6 Group K~3 occupancies. Emergency power shall
be provided for doors in Group 1-3 occupancies in accor
dance with Section 408.4.2.

2702.2.117 Anli]poll"t traffic cOintroR towers. Standby power
shall be provided in airport traffic control towers in accor
dance with Section 412.1.5.

2702.2.Jl8 ERevators. Standby power for elevators shall be
provided as set forth in Section 3003.1.

2702.2.19 Smokejplioofenclloslllllres. Standby power shall be
provided for smokeproof enclosures as required by Section
909.20.

2702.3 Maintell1lance. Emergency and standby power systems
shall be maintained and tested in accordance with the Interna
tional Fire Code.
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(CHAPTER 28

MECHANICAL SYSTEMS

SlECT~ON 28())~

GEN!E~Al

28tH..! Scope. Mechanical appliances, equipment and systems
shall be constructed, installed and maintained in accordance
with the International Mechanical Code and the International
Fuel Gas Code. Masonry chimneys, fireplaces and barbecues
shall comply with the International Mechanical Code and
Chapter 21 of this code.
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CHAPTER 29

pllUJMBING SYSTEMS

~~(Cr~oU\fl 2@(Q)~

G~~[~J~\Al

290Jl.1 §(C({Jlpe. The provisions of this chapter and the Interna
tional Plumbing Code shall govern the erection, installation, al
teration, repairs, relocation, replacement, addition to, use or
maintenance of plumbing equipment and systems. Plumbing
systems and equipment shall be constructed, installed and
maintained in accordance with the International Plumbing
Code. Private sewage disposal systems shall conform to the In
ternational Private Sewage Disposal Code.

[P] SECT~ON 2902
MINIMUM PLUMBING fACIUT~ES

2902.]. Minimum Illmmber of fixtllllres. Plumbing fixtures
shall be provided for the type ofoccupancy and in the minimum
number shown in Table 2902.1 Types of occupancies not
shown in Table 2902.1 shall be considered individually by the
building official. The number of occupants shalllbe determined
by this code. Occupancy classification shall be determined in
accordance with Chapter 3.

rABl~ 2902. ~
M~N~MUM NUMBER Of IREOlU~REIOPLUMBING FiXTtlJlRESa

WATIER ClOSETS DRINKING
(SEIE SIECT~ONl 4119.2 Of THIE FOIUINT4UNS
DNTIERNA7r80NAL /PLUMBING (SEE SECTION

CODE fOR URINALS) lAVATOIFWES 410.1 O~:THE

IBATHUBS INTIERNATIONAL
IUISIE OR IPD..UMfmIJG

No. ClASSlfICAT~ON GIROIUII? IOIESCIRIPT~ON MALlE FEMALE MALE fEMAllE SHOWERS CODE) OTHEIR

Theaters usually with
fixed seats and other 1

A-I buildings for the 1 per 125 1 per 65 1 per 200 - 1 per 500 service
performing arts and sink
motion pictures

Nightclubs, bars, taverns, 1
dance halls and buildings 1 per 40 1 per 40 1 per 75 - 1 per :500 service
for similar purposes sink

A-2
Restaurants, banquet

1
1 per 75 1 per 75 1 per 200 - 1 per 500 service

halls and food courts
sink

Auditoriums without
permanent seating, art I
galleries, exhibition

I per 125 1 per 65 1 per 200 - 1 per 500 service
halls, museums, lecture sink

A-3 halls, libraries, arcades

Assembly and gymnasiums

1
(see Sections 1
2902.2, 2902.5 Passenger terminals and

1 per 500 1 per 500 1 per 750 - 1 per 1,000 service
and 2902.6) transportation facilities

sink

Places of worship and
1

A-3
other religious services.

1 per 150 1 per 75 1 per 200 - 1 per 1,000 service
Churches without
assembly halls

sink

Coliseums, arenas,
1 per 75 for the 1 per 40 for the

skating rinks, pools and
first 1,500 and first 1,500 and

1
1 per 120 for 1 per 60 for the

A-4 tennis courts for indoor
the remainder remainder

1 per 200 1 per 150 - 1 per 1,000 service
sporting events and

exceeding exceeding
sink

activities
1,500 1,500

Stadiums, amusement
1 per 75 for the 1 per 40 for the

parks, bleachers and
first 1,500 and first 1,500 and

I1 per 120 for 1 per 60 for the
A-5 grandstands for outdoor

the remainder remainder
1 per 200 1 per 150 - I per 1,000 service

sporting events and
exceeding exceeding sink

activities
1,500 1,500

(continued)
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TABLE 2902.1-4:ontinued
MINIMUM NUMBER OF REQUIRED PLUMBING FACILITIESa

WATER CLOSETS DRINKING
(SEIE SECTION 419.2 OIF THE FOUNTAINS
INTERNATIONAL PLUMBING (SEESECnON

CODE FOR URINALS) LAVATORIES 410.1 OF THE

I IFEMALE

BATHUBS INTERNATIONAL
USE OR PLUMBING

No. CLASSIFICATION GROUP DESCRIPTION MALE FEMALE MALE SHOWERS CODE) OTHER

Buildings for the
transaction of

Business (see business, professional
1 per 25 for the first 50 and I

1 per 40 for the first

2
Sections 2902.2, B

services, other services
per 50 for the remainder

50 and 1 per 80 for
1 per 100

1 service
2902.4, 2902.4.1 involving merchandise, the remainder - sink
and 2902.6) office buildings, banks,

exceeding 50
exceeding 50

light industrial and
similar uses

3 Educational E Educational facilities 1 per 50 1 per 50 1 per 100
1 service

-
sink

Structures in which
See Section

F-I occupants are engaged
411 of the

4
Factory and

and
in work fabricating,

1 per 100 1 per 100 International 1 per 400
1 service

industrial assembly or processing sink
F-2 Plumbing

of products or
Code

materials

I-I Residential care 1 per 10 1 per 10 1 per 8 1 per 100
1 service

sink

1-2
Hospitals, ambulatory

1 per per roomc 1 per per roomc 1 per 15 1 per 100
1 service

nursing home patientsb sink

Employees, other than
1 per 25 1 per 35 - 1 per 100 -

residential careb

Visitors, other than
1 per 75 1 per 100 - 1 per 500 -

5 Institutional residential care

1-3 Prisonsb 1 per cell 1 per cell 1 per 15 1 per 100
1 service

sink

Reformatories,
1 service

1-3 detention centers and 1 per 15 1 per 15 1 per 15 1 per 100
sink

correctional centersb

1-4
Adult day care and

1 per 15 1 per 15 1 per 15d 1 per 100
1 service

child careb sink

Mercantile (see Retail stores, service

6
Section 2902.2,

M
stations, shops,

I per 500 1 per 750 1 per 1,000
1 service

2902.5 and salesrooms, markets
-

sink
2902.6) and shopping centers

Hotels, motels,
1 per 1 service

R-I boarding houses 1 per guestroom 1 per guestroom -
(transient)

guestroom sink

Dormitories,

R-2
fraternities, sororities

1 per 10 1 per 10 1 per 8 1 per 100
1 service

and boarding house sink
(not transient)

1 kitchen
7 Residential sink per

dwelling
unit; 1

1 per
automatic

R-2 Apartment house I per dwelling unit 1 per dwelling unit - clothes
dwelling unit

washer
connection
per 20
dwelling
unitse

(continued)
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TABILIE 2902.1-eoll1tBll1lU1ecdl
MiNIMlUlM NUMBER OF REQU!RED PLUMBING IFACIUT!fESa

WA"il"IER ClOSE"il"S !DR!NKiNG
(SEE SECTION 419.2 Of TIHIE FOUNTAilNlS
BNTERf\fATUONAL IPLUiViBBNG (SEESECTIION

CODIE FOIR URINALS) lAVATORIES 410.10fniE

I MALE IfEMALE

BATHUBS INTERNATIONAL
IUJSE OR /PLUMBlfIIG

No. CLASSIFICATION GROlli I? DESCRil?TiON MALE fEMALE SHOWERS CODE) OTIHER

1 kitchen
sink per
dwelling
unit; 1

One- and two-family 1 per
automatic

R-3 1 per dwelling unit 1 per dwelling unit - clothes
dwellings dwelling unit

washer
7 Residential connection

per 20
dwelling
unitse

Residential
1 serviceR-4 care/assisted living 1 per 10 1 per 10 1 per 8 1 per 100

sinkfacilities

Structures for the
See SectionStorage (see storage of goods,
411 of the

8
Sections 2902.2, S-l warehouses,

1 per 100 1 per 100 International 1 per 1,000
1 service

2902.4 and S-2 storehouses and freight sink
2902.4.1) depots, low and

Plumbing

moderate hazard
Code

a. The fixtures shown are based on one fixture being the minimum required for the number of persons indicated or any fraction of the number of persons indicated.
The number of occupants shall be determined by this code.

tf
"b. Toilet facilities for employees shall be separate from facilities for inmates or patients.

c. A single-occupant toilet room with one water closet and one lavatory serving not more than two adjacent patient rooms shall be permitted where such room is pro
vided with direct access from each patient room and with provisions for privacy.

d. For day nurseries, a maximum of one bathtub shall be required.
e. For attached one- and two-family dwellings, one automatic clothes washer connection shall be required per 20 dwelling units.

~.:.:.'
~

fit

2902.1.11I.JIIllisex tonne! al!JHrllbatlhl !tixtullres. Fixtures located
within unisex toilet bathing rooms complying with Section
404 of the International Plumbing Code are permitted to be
included in determining the minimum required number of
fixtures for assembly and mercantile occupancies.

2902.2 Separate lfaiClllllltnes. Where plumbing fixtures are re
quired, separate facilities shall be provided for each sex.

lExceptnoH1ls~

1. Separate facilities shall not be required for private fa
cilities.

2. Separate employee facilities shall not be required in
occupancies in which 15 or fewer people are em
ployed.

3. Separate facilities shall not be required in structures or
tenant spaces with a total occupant load, including
both employees and customers, of 15 or less.

4. Separate facilities shall not be required in mercantile
occupancies in which the maximum occupant load is
50 or less.

2902.3 Number off OCClUljplalID1ts off each sex. The required
water closets, lavatories and showers or bathtubs shall be
distributed equally between the sexes based on the percent
age of each sex anticipated in the occupant load. The occu
pant load shall be composed of 50 percent of each sex,
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unless statistical data approved by the building official indi
cate a different distribution of the sexes.

2902.4 Location of employee tonne! ffacilities hll occupancies
other tlhl~m assembly ({)Jr' mercantile. Access to toilet facilities
in occupancies other than mercantile and assembly shall be
from within the employees' working area. Employee facilities §
shall be either separate facilities or combined employee and
public facilities.

ExcelP'llnon~ Facilities that are required for employees in
storage structures or kiosks, and are located in adjacent
structures under the same ownership, lease or control, shall
be a maximum travel distance of 500 feet (152 m) from the
employees' working area.

2902.4.1 TraveR distance. The required toilet facilities in
occupancies other than assembly or mercantile shall be lo
cated not more than one story above or below the employ- ~

ees' working area and the path or travel to such facilities
shall not exceed a distance of 500 feet (152 m).

ExceptioJIn: The location and maximum travel distances
to required employee toilet facilities in factory and in
dustrial occupancies are permitted to exceed that re
quired in Section 2902.4.1, provided the: location and
maximum travel distance are approved by the building
official.
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2902.5 Location of employee toilet facilities in mercantile
and assembly occupancies. Employees shall be provided with
toilet facilities in building and tenant spaces utilized as restau
rants, nightclubs, places of public assembly and mercantile oc
cupancies. The employee facilities shall be either separate
facilities or combined employee and public facilities. The re
quired toilet facilities shall be located not more than one story

I above or below the employees' work area and the path of travel
to such facilities, in other than covered malls, shall not exceed a
distance of 500 feet (152 m). The path of travel to required fa-
cilities in covered malls shall not exceed a distance of 300 feet
(91 m).

Exception: Employee toilet facilities shall not be required
in tenant spaces where the travel distance from the main en
trance of the tenant spaces to a central toilet area does not
exceed 300 feet (91 m) and such central toilet facilities are
located not more than one story above or below the tenant
space.

2902.6 Public facilities. Customers, patrons and visitors shall
be provided with public toilet facilities in structures and tenant
spaces intended for public utilization. Public toilet facilities
shall be located not more than one story above or below the
space required to be provided with public toilet facilities and
the path of travel to such facilities shall not exceed a distance of
500 feet (152 m).

2902.6.1 Covered malls. In covered mall buildings, the
path of travel to required toilet facilities shall not exceed a

II distance of 300 feet (91 m). Facilities shall be installed in
II each individual store or in a central toilet area located in ac

cordance with this section. The maximum travel distance to
the central toilet facilities in covered mall buildings shall be
measured from the main entrance of any store or tenant
space.

_ 2902.6.2 Pay facilities. Where pay facilities are installed,
such facilities shall be in excess of the required minimum fa
cilities. Required facilities shall be free of charge.

I
2902.6.3 Signage. A legible sign designating the sex shall
be provided in a readily visible location near the entrance to
each toilet facility. Signs for accessible toilet facilities shall
comply with ICC All?!.
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(CHAPTER 30

ELEVATORS AND CONVEYING SYSTEMS

SlECr~ON 30((JJ~

GENERAL

3001.1 Scope. This chapter governs the design, construction,
installation, alteration and repair of elevators and conveying
systems and their components.

3001.2 Referenced s1andlan!is. Except as otherwise provided
for in this code, the design, construction, installation, alter
ation, repair and maintenance of elevators and conveying sys
tems and their components shall conform to ASME A17.1,
ASME A90.I, ASME B20.I, ALI ALCTV, and ASCE 24 for
construction in flood hazard areas established in Section
1612.3.

3001.3 Accessibility. Passenger elevators required to be acces
sible by Chapter 11 shall conform to ICC A117.1.

3001.4 Change TIn IU!se. A change in use of an elevator from
freight to passenger, passenger to freight, or from one freight
class to another freight class shall comply with Part XU of
ASME AI7.1.

SECTION 3002
IHOISfWAY ENCLOSURES

3002.1 Hoishvay eJl1l.clloslUJre jpro1ectiioll1l.. Elevator, dumbwaiter
and other hoistway enclosures shall have a fire-resistance rat
ing not less than that specified in Chapter 6 and shall be con
structed in accordance with Chapter 7.

3002.JlJ. Opening J!}roiednves. Openings in hoistway en
closures shall be protected as required in Chapter 7.

3002.1.2 Hanllware. Hardware on opening protectives shall
be of an approved type installed as tested, except that ap
proved interlocks, mechanical locks and electric contacts,
door and gate electric contacts and door-operating mecha
nisms shall be exempt from the fire test requirements.

3002.2 Number oft' ellevator cars iin a Ihloiistway. Where four or
more elevator cars serve all or the same portion of a building,
the elevators shall be located in at least two separate hoistways.
Not more than four elevator cars shall be located in any single
hoistway enclosure.

3002.3 Emergency siigJllls. An approved pictorial sign of a stan
dardized design shall be posted adjacent to each elevator call
station on all floors instructing occupants to use the exit stair
ways and not to use the elevators in case of fire. The sign shall
read: IN FIRE EMERGENCY, DO NOT USE ELEVATOR.
USE EXIT STAIRS. The emergency sign shall not be required
for elevators that are part of an accessible means ofegress com
plying with Section 1007.4.

3002.4 Elevator call" 10 accommodate ambulance strdcher.
In buildings four stories in height or more, at least one elevator
shall be provided for fire department emergency access to all
floors. Such elevator car shall be of such a size and arrangement
to accommodate a 24-inch by 76-inch (610 mm by 1930 mm)
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ambulance stretcher in the horizontal, open position and shall
be identified by the international symbol for emergency medi
cal services (star of life). The symbol shall not be less than 3
inches (76 mm) high and shall be placed inside on both sides of
the hoistway door frame.

3002.5 Emergency doors. Where an elevator is installed in a
single blind hoistway or on the outside of a building, there shall
be installed in the blind portion of the hoistway or blank face of
the building, an emergency door in accordance with ASME
AI7.1.

3002.6 Prohibited doors. Doors, other than hoistway doors
and the elevator car door, shall be prohibited at the point of ac
cess to an elevator car unless such doors are readily openable
from the car side without a key, tool, special knowledge or ef
fort.

3002.7 Common encllosure with st3ikway. Elevators shall not
be in a common shaft enclosure with a stairway.

[F] SECTION 3003
EMERGENCY OP'ERAT~ONS

3003.1 Stamlby power. In buildings and structures where
standby power is required or furnished to operate an elevator,
the operation shall be in accordance with Sections 3003.1.1
through 3003.1.4.

3003.11.J. Manuan transfer. Standby power shall be manu
ally transferable to all elevators in each bank.

3003.11..2 One eHevator. Where only one elevator is in
stalled, the elevator shall automatically transfer to standby
power within 60 seconds after failure of normal power.

3003.11..3 Two or more elevators. Where two or more eleva
tors are controlled by a common operating system, all eleva
tors shall automatically transfer to standby power within 60
seconds after failure of normal power where the standby
power source is of sufficient capacity to operate all elevators
at the same time. Where the standby power source is not of
sufficient capacity to operate all elevators at the same time,
all elevators shall transfer to standby power in sequence, re
turn to the designated landing and disconnect from the
standby power source. After all elevators have been re
turned to the designated level, at least one elevator shall re
main operable from the standby power source.

3003.11..4 VeHllting. Where standby power is connected to el
evators, the machine room ventilation or air conditioning
shall be connected to the standby power source.

3003.2 JFiire D fighter§9 emergelllcy ojpleratioJlll. Elevators shall
be provided with Phase I emergency recall operation and Phase
II emergency in-car operation in accordance with ASME
AI7.1.
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SECTION 3004
HOISTWAY VENTING

3004.1 Vents required. Hoistways of elevators and dumbwait
ers penetrating more than three stories shall be provided with a
means for venting smoke and hot gases to the outer air in case of
fire.

3004.5 Plumbing and mechanical systems. Plumbing and _
mechanical systems shall not be located in an elevator shaft. _

Exception: Floor drains, sumps and sump pumps shall be
permitted at the base of the shaft provided they are indirectly
connected to the plumbing system.

Exceptions:

1. In occupancies of other than Groups R-l, R-2, 1-1,1-2
and similar occupancies with overnight sleeping
quarters, venting of hoistways is not required where
the building is equipped throughout with an approved
automatic sprinkler system installed in accordance
with Section 903.3.1.1 or 903.3.1.2.

2. Sidewalk elevator hoistways are not required to be
vented.

3004.2 Location of vents. Vents shall be located below the
floor or floors at the top of the hoistway, and shall open either
directly to the outer air or through noncombustible ducts to the
outer air. Noncombustible ducts shall be permitted to pass
through the elevator machine room provided that portions of
the ducts located outside the hoistway or machine room are en
closed by construction having not less than the fire protection
rating required for the hoistway. Holes in the machine room
floors for the passage of ropes, cables or other moving elevator
equipment shall be limited so as not to provide greater than 2
inches (51 mm) of clearance on all sides.

3004.3 Area of vents. Except as provided for in Section
3004.3.1, the area of the vents shall not be less than 31/ 2 percent
of the area of the hoistway nor less than 3 square feet (0.28 m2)

for each elevator car, and not less than 3112 percent nor less than
0.5 square foot (0.047 m2) for each dumbwaiter car in the
hoistway, whichever is greater. Of the total required vent area,
not less than one-third shall be of the permanently open type
unless all vents activate upon detection of smoke from any of
the elevator lobby smoke detectors.

3004.3.1 Reduced! vent area. Where mechanical ventila
tion conforming to the International Mechanical Code is
provided, a reduction in the required vent area is allowed
provided that all of the following conditions are met:

1. The occupancy is not in Group R-l, R-2, I-lor 1-2 or
of a similar occupancy with overnight sleeping quar
ters.

2. The vents required by Section 3004.2 do not have out
side exposure.

3. The hoistway does not extend to the top of the build
ing.

4. The hoistway and machine room exhaust fan is auto
matically reactivated by thermostatic means.

5. Equivalent venting of the hoistway is accomplished.

3004.4 Closed vents. Closed portions of the required vent area
shall consist of windows or duct openings glazed with annealed
glass not more than 0.125 inch (3.2 mm) thick.
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SECTION 3005
CONVEYING SYSTEMS

3005.JI. General. Escalators, moving walks, conveyors, person
nel hoists and material hoists shall comply with the provisions
of this section.

3005.2 Escalators and moving walks. Escalators and moving
walks shall be constructed of approved noncombustible and
fire-retardant materials. This requirement shall not apply to
electrical equipment, wiring, wheels, handrails and the use of
1/2s-inch (0.9 mm) wood veneers on balustrades backed up with
noncombustible materials.

3005.2.1 Enclosure. Escalator floor openings shall be en
closed except where Exception 2 of Section 707.2 is satis
fied.

3005.2.2 Escalators. Where provided in below-grade trans
portation stations, escalators shall have a clear width of 32
inches (815 mm) minimum.

Exception: The clear width is not required in existing fa
cilities undergoing alterations.

3005.3 Conveyors. Conveyors and conveying systems shall
comply with ASME B20.1.

3005.3.1 Enclosure. Conveyors and related equipment con
necting successive floors or levels shall be enclosed with fire
barrier walls and approved opening protectives complying
with the requirements of Section 3002 and Chapter 7.

3005.3.2 Conveyor safeties. Power-operated conveyors,
belts and other material-moving devices shall be equipped
with automatic limit switches which will shut off the power
in an emergency and automatically stop all operation of the
device.

3005.4 Personnel and material hoists. Personnel and material
hoists shall be designed utilizing an approved method that ac
counts for the conditions imposed during the intended opera
tion of the hoist device. The design shall include, but is not
limited to, anticipated loads, structural stability, impact, vibra
tion, stresses and seismic restraint. The design shall account for
the construction, installation, operation and inspection of the
hoist tower, car, machinery and control equipment, guide mem
bers and hoisting mechanism. Additionally, the design of per
sonnel hoists shall include provisions for field testing and
maintenance which will demonstrate that the hoist device func
tions in accordance with the design. Field tests shall be con
ducted upon the completion of an installation or following a
major alteration of a personnel hoist.
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S[Eceir~ON 3(QJ(Q)6
MAcelHJ~N[E ~OOMS

3006.1 Accless. An approved means of access shall be provided
to elevator machine rooms and overhead machinery spaces.

3006.2 Vlerrntnng. Elevator machine rooms that contain
solid-state equipment for elevator operation shall be provided
with an independent ventilation or air-conditioning system to
protect against the overheating of the electrical equipment. The
system shall be capable of maintaining temperatures within the
range established for the elevator equipment.

3@06.3 Pll."tes§\I]ll"nJE31tn~rrn. The elevator machine room serving a
pressurized elevator hoistway shall be pressurized upon activa
tion of a heat or smoke detector located in the elevator machine
room.

3006.4 M31cll1lnJl1lle ll"~~ms 3lrrnlrll m31cll1lnrrnlell"y sjpl31Cles. Elevator ma
chine rooms and machinery spaces shall be enclosed with con
struction having a fire-resistance rating not less than the
required rating ofthe hoistway enclosure served by the machin
ery. Openings shall be protected with assemblies having a
fire-resistance rating not less than that required for the
hoistway enclosure doors.

3006.5 §llllu.nrrn~ ~ll"nlP. Where elevator hoistways or elevator ma
chine rooms containing elevator control equipment are pro
tected with automatic sprinklers, a means installed in
accordance with NFPA 72, Section 3-8.15, Elevator Shutdown,
shall be provided to disconnect automatically the main line
power supply to the affected elevator prior to the application of
water. This means shall not be self-resetting. The activation of
sprinklers outside the hoistway or machine room shall not dis
connect the main line power supply.

3@06.6 PHMmbnrrng sys~lem§. Plumbing systems shall not be lo
cated in elevator equipment rooms.

IElEVATORS AND CONVIEVRNG SYSTEMS
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~HAP'1fER 3i

SPEC~AlCONSTRUCTION

S[EC'f~ON 3~ 01
GENERAL

3101.1 Scope. The provisions of this chapter shall govern spe
cial building construction including membrane structures, tem
porary structures, pedestrian walkways and tunnels, awnings
and canopies, marquees, signs, and towers and antennas.

S[ECr~ON 3102
MEMB~ANES1~UCTURES

311.02.1 GeneraL The provisions of this section shall apply to
air-supported, air-inflated, membrane-covered cable and mem
brane-covered frame structures, collectively known as mem
brane structures, erected for a period of 180 days or longer.
Those erected for a shorter period of time shall comply with the
International Fire Code. Membrane structures covering water
storage facilities, water clarifiers, water treatment plants, sew
age treatment plants, greenhouses and similar facilities not
used for human occupancy, are required to meet only the re
quirements of Sections 3102.3.1 and 3102.7.

_ 3102.2 Demnitions. The following words and terms shall, for
• the purposes of this section and as used elsewhere in this code,

have the meanings shown herein:

AJIR~INFLATJED S1r~UCTURJE. A building where the shape
of the structure is maintained by air pressurization of cells or
tubes to form a barrel vault over the usable area. Occupants of
such a structure do not occupy the pressurized area used to sup
port the structure.

AIIRcSUPPORTED STRUCTURE. A building wherein the
shape of the structure is attained by air pressure and occupants
of the structure are within the elevated pressure area. Air-sup
ported structures are of two basic types:

DoubRe slkh1l. Similar to a single skin, but with an attached
liner that is separated from the outer skin and provides an
airspace which serves for insulation, acoustic, aesthetic or
similar purposes.

Single slkJilrn. Where there is only the single outer skin and the
air pressure is directly against that skin.

CABLE~RJESTRATINlE1DJ9 ATI~~§i1[JPPOJRTlEJIJ> S1rRUC~

TURE. A structure in which the uplift is resisted by cables or
webbings which are anchored to either foundations or dead
men. Reinforcing cable or webbing is attached by various
methods to the membrane or is an integral part of the mem
brane. This is not a cable-supported structure.

MEMBRANE~COVERED CABLE STRUCTURE. A
nonpressurized structure in which a mast and cable system pro
vides support and tension to the membrane weather barrier and
the membrane imparts stability to the structure.

MEMBRANEcCOVlERED FRAME STRUCTU~E. A
nonpressurized building wherein the structure is composed of a
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rigid framework to support a tensioned membrane which pro
vides the weather barrier.

NONCOMBUSTIBLE MEMBRANE STRUCTURE. A
membrane structure in which the membrane and all component
parts of the structure are noncombustible.

3102.3 Type of COIt1lstJrl.Jlction. Noncombustible membrane
structures shall be classified as Type HB construction.
Noncombustible frame or cable-supported structures covered
by an approved membrane in accordance with Section
3102.3.1 shall be classified as Type HB constmction. Heavy
timber frame-supported structures covered by an approved
membrane in accordance with Section 3102.3.1 shall be classi
fied as Type IV construction. Other membrane structures shall
be classified as Type V construction.

lException.: Plastic less than 30 feet (9144 mm) above any
floor used in greenhouses, where occupancy by the general
public is not authorized, and for aquaculture pond covers, is
not required to be flame resistant.

3102.3.1 Membrane and ill1lternonr lineJr material. Mem
branes and interior liners shall be either noncombustible as
set forth in Section 703.4, or flame resistant as determined
in accordance with NFPA 701 and the manufacturer's test
protocol.

lExceptioIt1l: Plastic less than 20 mil (500 mm) in thick
ness used in greenhouses, where occupancy by the gen
eral public is not authorized, and for aquaculture pond
covers, is not required to be flame resistant.

31102.4 ADHowabRe floor areas. The area of a membrane struc
ture shall not exceed the limitations set forth in Table 503, ex
cept as provided in Section 506.

3102.5 Maxnm1l.llm henght. Membrane structures shall not ex
ceed one story nor shall such structures exceed the height limi
tations in feet set forth in Table 503.

JExcejpltnollll: Noncombustible membrane structures serving
as roofs only.

3102.6 Mnxed constll"udnmll. Membrane structures shall be
permitted to be utilized as specified in this section as a portion
ofbuildings ofother types ofconstruction. Height and area lim
its shall be as specified for the type of construction and occu
pancy of the building.

3102.6.1 NOl!llcomlbustibie membrane. A noncombustible
membrane shall be permitted for use as the roof or as a sky
light of any building or atrium of a building of any type of
construction provided it is at least 20 feet (6096 mm) above
any floor, balcony or gallery.

3JW2.6.1.1 FRamecresisumt membrane. A flame-resis
tant membrane shall be permitted to be used as the roofor
as a skylight on buildings of Type lIB, HI, IV and V con
struction provided it is at least 20 feet (6096 mm) above
any floor, balcony or gallery.
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3102.7 Engineering design. The structure shall be designed
and constructed to sustain dead loads; loads due to tension or
inflation; live loads including wind, snow or flood and seismic
loads and in accordance with Chapter 16.

3102.8 Inflation systems. Air-supported and air-inflated
structures shall be provided with primary and auxiliary infla
tion systems to meet the minimum requirements of Sections
3102.8.1 through 3102.8.3.

3102.8.1 Equipment requirements. This inflation system
shall consist of one or more blowers and shall include provi
sions for automatic control to maintain the required infla
tion pressures. The system shall be so designed as to prevent
overpressurization of the system.

3102.8.1.1 Auxiliary inflation system. In addition to the
primary inflation system, in buildings exceeding 1,500
square feet (140 m2) in area, an auxiliary inflation system
shall be provided with sufficient capacity to maintain the
inflation of the structure in case of primary system fail
ure. The auxiliary inflation system shall operate auto
matically when there is a loss of internal pressure and
when the primary blower system becomes inoperative.

3102.8.1.2 Blower equipment. Blower equipment shall
meet the following requirements:

1. Blowers shall be powered by continuous-rated
motors at the maximum power required for any
flow condition as required by the structural design.

2. Blowers shall be provided with inlet screens, belt
guards and other protective devices as required by
the building official to provide protection from in
jury.

3. Blowers shall be housed within a weather-protect
ing structure.

4. Blowers shall be equipped with backdraft check
dampers to minimize air loss when inoperative.

5. Blower inlets shall be located to provide protection
from air contamination. The location of inlets shall
be approved.

3102.8.2 Standby power. Wherever an auxiliary inflation
system is required, an approved standby power-generating
system shall be provided. The system shall be equipped with
a suitable means for automatically starting the generator set
upon failure of the normal electrical service and for auto
matic transfer and operation of all of the required electrical
functions at full power within 60 seconds of such service
failure. Standby power shall be capable of operating inde
pendently for a minimum of 4 hours.

3102.8.3 Support provisions. A system capable of sup
porting the membrane in the event of deflation shall be pro
vided for in air-supported and air-inflated structures having
an occupant load of more than 50 or where covering a swim
ming pool regardless of occupant load. The support system
shall be capable of maintaining membrane structures used
as a roof for Type I construction not less than 20 feet (6096
mm) above floor or seating areas. The support system shall
be capable of maintaining other membranes at least 7 feet
(2134 mm) above the floor, seating area or surface ofthe wa
ter.
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SECT~ON 3103
TEMPORARY STRUCTURES

3103.1 General. The provisions of this section shall apply to
structures erected for a period of less than 180 days. Tents and
other membrane structures erected for a period of less than 180
days shall comply with the International Fire Code. Those
erected for a longer period of time shall comply with applicable
sections of this code.

Exception: Provisions of the International Fire Code shall
apply to tents and membrane structures erected for a period
of less than 180 days.

3103.1.1 Permit required. Temporary structures that cover
an area in excess of 120 square feet (11.16 m2), including
connecting areas or spaces with a common means of egress
or entrance which are used or intended to be used for the
gathering together of 10 or more persons, shall not be
erected, operated or maintained for any purpose without ob
taining a permit from the building official.

3103.2 Construction documents. A permit application and
construction documents shall be submitted for each installation
of a temporary structure. The construction documents shall in
clude a site plan indicating the location of the temporary struc
ture and information delineating the means of egress and the
occupant load.

'3103.3 Location. Temporary structures shall be located in ac
cordance with the requirements of Table 602 based on the _
fire-resistance rating of the exterior walls for the proposed type •
of construction.

3103.4 Means of egress. Temporary structures shall conform
to the means of egress requirements of Chapter 10 and shall
have a maximum exit access travel distance of 100 feet (30 480
mm).

SECTION 3104
PEDESTRIAN WALKWAYS AND TUNNELS

3104.]. General. This section shall apply to connections be
tween buildings such as pedestrian walkways or tunnels, lo
cated at, above or below grade level, that are used as a means of
travel by persons. The pedestrian walkway shall not contribute
to the building area or the number of stories or height of con
nected buildings.

3104.2 Separate structures. Connected buildings shall be
considered to be separate structures.

Exceptions:

1. Buildings on the same lot in accordance with Section
503.1.3.

2. For purposes of calculating the number of Type B I
units required by Chapter 11, structurally connected
buildings and buildings with multiple wings shall be
considered one structure.

3104.3 Construction. The pedestrian walkway shall be of e
noncombustible construction.

Exceptnon: Combustible construction shall be permitted
where connected buildings are ofcombustible construction.
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3:11.04.4 Contents. Only materials and decorations approved by
the building official shall be located in the pedestrian walkway.

3104.5 FftJre barriers betweell1l pedestrian w21nlkw21Ys and
buildings. Walkways shall be separated from the interior of the
building by fire barrier walls with a fire-resistance rating of not
less than 2 hours. This protection shall extend vertically from a
point 10 feet (3048 mm) above the walkway roof surface or the
connected building roof line, whichever is lower, down to a
point 10 feet (3048 mm) below the walkway and horizontally
10 feet (3048 mm) from each side of the pedestrian walkway.
Openings within the 10-foot (3048 mm) horizontal extension of
the protected walls beyond the walkway shall be equipped with
devices providing a 3/4-hour fire protection rating in accordance
with Section 715.

lExceptii~))fi1l: The walls separating the pedestrian walkway
from a connected building are not required to have a fire-re
sistance rating by this section where any of the following
conditions exist:

1. The distance between the connected buildings is more
than 10 feet (3048 mm), the pedestrian walkway and
connected buildings are equipped throughout with an
automatic sprinkler system in accordance with NFPA
13 and the wall is constructed of a tempered, wired or
laminated glass wall and doors subject to the follow
ing:

1.1. The glass shall be protected by an automatic
sprinkler system in accordance with NFPA 13
and the sprinkler system shall completely wet
the entire surface of interior sides of the glass
wall when actuated.

1.2. The glass shall be in a gasketed frame and in
stalled in such a manner that the framing sys
tem will deflect without breaking (loading)
the glass before the sprinkler operates.

1.3. Obstructions shall not be installed between
the sprinkler heads and the glass.

2. The distance between the connected buildings is more
than 10 feet (3048 mm), and both sidewalls of the pe
destrian walkway are at least 50 percent open with the
open area uniformly distributed to prevent the accu
mulation of smoke and toxic gases.

3. Buildings are on the same lot, in accordance with Sec
tion 503.1.3.

4. Where exterior walls of connected buildings are re
quired by Section 704 to have a fire-resistance rating
greater than 2 hours, the walkway shall be equipped
throughout with an automatic sprinkler system in
stalled in accordance with NFPA 13.

The previous exceptions shall apply to pedestrian walkways
having a maximum height above grade of three stories or 40
feet (12 192 mm), or five stories or 55 feet (16 764 mm) where
sprinklered.

3104.6 Pubaic way. Pedestrian walkways over a public way
shall also comply with Chapter 32.

3104.7 Egress. Access shall be provided at all times to a pedes
trian walkway that serves as a required exit.
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3104.8 Width. The unobstructed width of pedestrian walk
ways shall not be less than 36 inches (914 mm). The total width
shall not exceed 30 feet (9144 mm).

3104.9 Exit access traven. The length of exit access travel shall
not exceed 200 feet (60 960 mm).

Exceptiions:

1. Exit access travel distance on a pedestrian walkway
equipped throughout with an automatic sprinkler sys
tem in accordance with NFPA 13 shall not exceed 250
feet (76 200 mm).

2. Exit access travel distance on a pedestrian walkway
constructed with both sides at least 50 percent open
shall not exceed 300 feet (91 440 mm).

3. Exit access travel distance on a pedestrian walkway
constructed with both sides at least 50 percent open,
and equipped throughout with an automatic sprinkler
system in accordance with NFPA 13, shall not exceed
400 feet (122 m).

3104.10 Tunneled wallkway. Separation between the tunneled
walkway and the building to which it is connected shall not be
less than 2-hour fire-resistant construction and openings
therein shall be protected in accordance with Table 715.3.

3104.:n Ventilation. Smoke and heat vents shall be provided ~,.;.',':.'
for enclosed walkways and tunneled walkways as required for
Group F-l occupancies in accordance with Section 910.

SECT~ON 3~ (0)5
AWN~NGS AND CANOP~ES

3105.1 GelIleraH. Awnings or canopies shall comply with the
requirements of this section and other applicable sections of
this code.

3105.2 Def'initiion. The following term shall, for the purposes n
of this section and as used elsewhere in this code, have the U
meaning shown herein.

RETRACTABLE AWNING. A retractable awning is a cover n.,:.:

with a frame that retracts against a building or other structure to ~

which it is entirely supported.

3105.3 Design and. cOlllstrudiolt1l. Awnings and canopies shall
be designed and constructed to withstand wind or other lateral
loads and live loads as required by Chapter 16 with due allow
ance for shape, open construction and similar features that re
lieve the pressures or loads. Structural members shall be
protected to prevent deterioration. Awnings shall have frames
ofnoncombustible material, fire-retardant-treated wood, wood
of Type IV size, or I-hour construction with combustible or
noncombustible covers and shall be either fixed, retractable,
folding or collapsible.

311.05.4 Canopy materiaRs. Canopies shall be constructed of a
rigid framework with an approved covering, that is flame resis
tant in accordance with NFPA 701 or has a flame spread index
not greater than 25 when tested in accordance with ASTM E
84.
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SECTION 3106
MARQUEES

3106.1 General. Marquees shall comply with this section and
other applicable sections of this code.

3106.2 Thickness. The maximum height or thickness ofa mar
quee measured vertically from its lowest to its highest point
shall not exceed 3 feet (914 mm) where the marquee projects
more than two-thirds of the distance from the property line to
the curb line, and shall not exceed 9 feet (2743 mm) where the
marquee is less than two-thirds of the distance from the prop
erty line to the curb line.

3106.3 Roof construction. Where the roof or any part thereof
is a skylight, the skylight shall comply with the requirements of
Chapter 24. Every roof and skylight of a marquee shall be
sloped to downspouts that shall conduct any drainage from the
marquee in such a manner so as not to spill over the sidewalk.

3106.4 Location prohibited. Every marquee shall be so lo
cated as not to interfere with the operation of any exterior
standpipe, and such that the marquee does not obstruct the clear
passage of stairways or exit discharge from the building or the
installation or maintenance of street lighting.

3106.5 Construction. A marquee shall be supported entirely
from the building and constructed of noncombustible materi
als. Marquees shall be designed as required in Chapter 16.
Structural members shall be protected to prevent deterioration.

SECTION 3107
SIGNS

3107.1 General. Signs shall be designed, constructed and
maintained in accordance with this code.

SECTION 3108
RADIO AND TELEVISION TOWERS

3108.1 General. Subject to the provisions of Chapter 16 and
the requirements of Chapter 15 governing the fire-resistance
ratings of buildings for the support of roof structures, radio and
television towers shall be designed and constructed as herein
provided.

3108.2 Location and access. Towers shall be located and
equipped with step bolts and ladders so as to provide ready ac
cess for inspection purposes. Guy wires or other accessories
shall not cross or encroach upon any street or other public
space, or over above-ground electric utility lines, or encroach
upon any privately owned property without written consent of
the owner of the encroached-upon property, space or
above-ground electric utility lines.

3108.3 Construction. Towers shall be constructed of approved
corrosion-resistant noncombustible material. The minimum
type of construction of isolated radio towers not more than 100
feet (30480 mm) in height shall be Type IIB.

I 3108.4 Loads. Towers shall be designed to resist wind loads in
I accordance with TIAlEIA-222. Consideration shall be given to

conditions involving wind load on ice-covered sections in lo
calities subject to sustained freezing temperatures.
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3108.4.1 Dead load. Towers shall be designed for the dead 
load plus the ice load in regions where ice formation occurs. •

3108.4.2 Wind load. Adequate foundations and anchorage
shall be provided to resist two times the calculated wind
load.

3108.5 Grounding. Towers shall be permanently and effec
tively grounded.

SECTION 3109
SWIMMING POOL ENCLOSURES AND

SAFETY DEVICES

3109.11 General. Swimming pools shall comply with the re
quirements of this section and other applicable sections of this
code.

3109.2 Definition. The following word and term shall, for the
purposes of this section and as used elsewhere in this code, have
the meaning shown herein.

SWIMMING POOLS. Any structure intended for swimming,
recreational bathing or wading that contains water over 24
inches (610 mm) deep. This includes in-ground, above-ground
and on-ground pools; hot tubs; spas and fixed-in-place wading
pools.

3109.3 Public swimming pools. Public swimming pools shall
be completely enclosed by a fence at least 4 feet (1290 mm) in
height or a screen enclosure. Openings in the fence shall not _
permit the passage of a 4-inch-diameter (102 mm) sphere. The •
fence or screen enclosure shall be equipped with self-closing
and self-latching gates.

3109.4 Residential swimming pools. Residential swimming
pools shall comply with Sections 3109.4.1 through 3109.4.3.

Exceptiion: A swimming pool with a power safety cover or a
spa with a safety cover complying with ASTM F 1346.

3109.4.1 Barrier heiight and clearances. The top of the
barrier shall be at least 48 inches (1219 mm) above grade
measured on the side of the barrier that faces away from the
swimming pool. The maximum vertical clearance between
grade and the bottom of the barrier shall be 2 inches (51 mm)
measured on the side of the barrier that faces away from the
swimming pool. Where the top ofthe pool structure is above
grade, the barrier is authorized to be at ground level or
mounted on top of the pool structure, the maximum vertical
clearance between the top of the pool structure and the bot
tom of the barrier shall be 4 inches (102 mm).

3109.4.1.1 Openings. Openings in the barrier shall not
allow passage of a 4-inch-diameter (102 mm) sphere.

3109.4.1.2 Solid barrier surfaces. Solid barriers which
do not have openings shall not contain indentations or
protrusions except for normal construction tolerances
and tooled masonry joints.

3109.4.1.3 Closely spaced horizontal members.
Where the barrier is composed of horizontal and vertical _
members and the distance between the tops of the hori- •
zontal members is less than 45 inches (1143 mm), the
horizontal members shall be located on the swimming
pool side of the fence. Spacing between vertical mem-
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bers shall not exceed 1.75 inches (44 mm) in width.
Where there are decorative cutouts within vertical mem
bers, spacing within the cutouts shall not exceed 1.75
inches (44 mm) in width.

31019JAU.•41 Wndlelly sjpl2cedlllnolI"ll:£:Oll1lt2ll members. Where
the barrier is composed of horizontal and vertical mem
bers and the distance between the tops of the horizontal
members is 45 inches (1143 mm) or more, spacing be
tween vertical members shall not exceed 4 inches (102
mm). Where there are decorative cutouts within vertical
members, spacing within the cutouts shall not exceed
1.75 inches (44 mm) in width.

3Jl09.4.1.5 Clln2nll1l llnll1llk dlnmell1lsnmns. Maximum mesh
size for chain link fences shall be a 2.25 inch square (57
mm square) unless the fence is provided with slats fas
tened at the top or the bottom which reduce the openings
to no more than 1.75 inches (44 mm).

3JlOl9J.41.1.({j) l[))n2g0ll1l2ll memlhelI"s. Where the barrier is
composed of diagonal members, the maximum opening
formed by the diagonal members shall be no more than
1.75 inches (44 mm).

31®19J.41.1.7 G2tes. Access gates shall comply with the re
quirements of Sections 3109.4.1.1 through 3109.4.1.6
and shall be equipped to accommodate a locking device.
Pedestrian access gates shall open outward away from
the pool and shall be self-closing and have a self-latching
device. Gates other than pedestrian access gates shall
have a self-latching device. Where the release mecha
nism of the self-latching device is located less than 54
inches (1372 mm) from the bottom of the gate, the re
lease mechanism shall be located on the pool side of the
gate at least 3 inches (76 mm) below the top of the gate,
and the gate and barrier shall have no opening greater
than 0.5 inch (12.7 mm) within 18 inches (457 mm) ofthe
release mechanism.

31019J.4}.Jl.3l[))wellllull1lg w2llll 2S 2lh2lI"lI"nelI". Where a wall ofa
dwelling serves as part of the barrier, one of the following
shall apply:

1. Doors with direct access to the pool through that
wall shall be equipped with an alarm which pro
duces an audible warning when the door and its
screen are opened. The alarm shall sound continu
ously for a minimum of 30 seconds immediately
after the door is opened and be capable of being
heard throughout the house during normal house
hold activities. The alarm shall automatically reset
under all conditions. The alarm shall be equipped
with a manual means to temporarily deactivate the
alarm for a single opening. Such deactivation shall
last no more than 15 seconds. The deactivation
switch shall be located at least 54 inches (1372
mm) above the threshold of the door.

2. The pool shall be equipped with a power safety
cover which complies with ASTM IF 1346.

3. Other means of protection, such as self-closing
doors with self-latching devices, which are ap
proved by the administrative authority, shall be ac-

cepted so long as the degree of protection afforded
is not less than the protection afforded by Section
3109.4.1.8, Item 1 or 2.

3109.4.1.9 Pooll strudulI"e as lharrielI". Where an above
ground pool structure is used as a barrier or where the
barrier is mounted on top of the pool structure, and the
means of access is a ladder or steps, then the ladder or
steps either shall be capable of being secured, locked or
removed to prevent access, or the ladder or steps shall be
surrounded by a barrier which meets the requirements of
Sections 3109.4.1.1 through 3109.4.1.8. When the lad
der or steps are secured, locked or removed, any opening
created shall not allow the passage of a 4-·inch-diameter
(102 mm) sphere.

31019J.4.2 Indoor swimming poolls. Walls surrounding in
door swimming pools shall not be required to comply with
Section 3109.4.1.8.

310904.3 Prohibited Docations. Barriers shall be located so
as to prohibit permanent structures, equipment or similar
objects from being used to climb the barriers.

3109.5 JEll1ltrapment avoidance. Where the suction inlet sys
tem, such as an automatic cleaning system, is a vacuum cleaner
system which has a single suction inlet, or multiple suction in
lets which can be isolated by valves, each suction inlet shall "
protect against user entrapment by an approved antivortex .:
cover, a 12-inch by 12-inch (304 mm by 304 mm) or larger
grate, or other approved means.

In addition, all pools and spas shall be equipped with an al
ternative backup system which shall provide vacuum relief
should grate covers be missing. Alternative vacuum relief de
vices shall include one of the following:

1. Approved vacuum release system.

2. Approved vent piping.

3. Other approved devices or means.
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CHAPTER 32

ENCROACHMENTS INTO THE PUBLIC RIGHT-OFeWAY

SECT~ON 32«Jl1
GENERAL

320:11..1 Scope. The provisions of this chapter shall govern the
encroachment of structures into the public right-of-way.

3201.2 Meas11Ilrement The projection of any structure or ap
pendage shall be the distance measured horizontally from the
lot line to the outermost point of the projection.

3201.3 Other Raws. The provisions of this chapter shall not be
construed to permit the violation of other laws or ordinances
regulating the use and occupancy of public property.

3201.4 Drainage. Drainage water collected from a roof, awn
ing, canopy or marquee, and condensate from' mechanical
equipment shall not flow over a public walking surface.

SEcr~ON 32012
[E[)\ijCROAC~MEN'fS

3202.1 Encroaclhlmerrnts beRow grade. Encroachments below
grade shall comply with Sections 3202.1.1 through 3202.1.3.

3202.]..1 Stll"11IlctullIT'all sUJllPport. A part of a building erected
below grade that is necessary for structural support of the
building or structure shall not project beyond the lot lines,
except that the footings of street walls or their supports
which are located at least 8 feet (2438 mm) below grade
shall not project more than 12 inches (305 mm) beyond the
street lot line.

3202.].•2 ValUlits arrnd. otlher eJl1ldoserll spaces. The construc
tion and utilization of vaults and other enclosed space below
grade shall be subject to the terms and conditions of the au
thority or legislative body having jurisdiction.

3202.1.3 Areaways. Areaways shall be protected by grates,
guards or other approved means.

3202.2 EJrncnJ>aclhlmerrnts above grade allllrll bellow 8 fr'eet nn
height. Encroachments into the public right-of-way above
grade and below 8 feet (2438 mm) in height shall be prohibited
except as provided for in Sections 3202.2.1 through 3202.2.3.
Doors and windows shall not open or project into the public
right-of-way.

3202.2.:D. Steps. Steps shall not project more than 12 inches
(305 mm) and shall be guarded by approved devices not less
than 3 feet (914 mm) high, or shall be located between col
umns or pilasters.

3202.2.2 Architecturall featllllres. Columns or pilasters, in
cluding bases and moldings shall not project more than 12
inches (305 mm). Belt courses, lintels, sills, architraves,
pediments and similar architectural features shall not pro
ject more than 4 inches (102 mm).

3202.2.3 Awnnngs. The vertical clearance from the public
right-of-way to the lowest part of any awning, including va
lances, shall be 7 feet (2134 mm) minimum.
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32Q)2.3 Encroachments 8 feet or more abllwe grade. En
croachments 8 feet (2438 mm) or more above grade shall com
ply with Sections 3202.3.1 through 3202.3.4.

3202.3.1 Awmlings, canopies, marquees and. signs. Awn
ings, canopies, marquees and signs shall be constructed so
as to support applicable loads as specified in Chapter 16.
Awnings, canopies, marquees and signs with less than 15
feet (4572 mm) clearance above the sidewalk shall not ex
tend into or occupy more than two-thirds the width of the
sidewalk measured from the building. Stanchions or col
umns that support awnings, canopies, marquees and signs
shall be located not less than 2 feet (610 mm) in from the
curb line.

3202.3.2 Wnndows, bakonnes, ardllited\Ulrall features and!
mechallllical equnpmell1lt. Where the vertical clearance
above grade to projecting windows, balconies, architectural
features or mechanical equipment is more than 8 feet (2438
mm), 1 inch (25 mm) ofencroachment is permitted for each
additional 1 inch (25 mm) of clearance above 8 feet (2438
mm), but the maximum encroachment shall be 4 feet (1219
mm).

3202.3.3 Ell1lCliOachmelIllts liS feet or more above grade.
Encroachments 15 feet (4572 mm) or more above grade
shall not be limited.

3202.3.41 Pedestrnall1l walkways. The installation of a pe
destrian walkway over a public right-of-way shall be subject
to the approval of local authority having jurisdiction. The
vertical clearance from the public right-of-way to the lowest
part of a pedestrian walkway shall be 15 feet (4572 mm)
minimum.

3202.4 Temporary elfllcroachmelffits. Where allowed by the lo
cal authority having jurisdiction, vestibules and storm enclo
sures shall not be erected for a period of time exceeding 7
months in anyone year and shall not encroach more than 3 feet
(914 mm) nor more than one-fourth of the width of the side
walk beyond the street lot line. Temporary entrance awnings
shall be erected with a minimum clearance of7 feet (2134 mm)
to the lowest portion of the hood or awning where supported on
removable steel or other approved noncombustible support.
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CHAPTER 33

SAFEGUARDS DURING CONSTRUCTION

S[ECT~ON 33(»~

GENE~Al

3301.1 Scope. The provisions of this chapter shall govern
safety during construction and the protection of adjacent public
and private properties.

3301.2 StoJrage all1l.dl ]plllacemell1lt Construction equipment and
materials shall be stored and placed so as not to endanger the
public, the workers or adjoining property for the duration of the
construction project.

SECT~ON 3302
CONSIJ~l!JCTIONSAFEGUARDS

3302.]. Remod.eling aml! addlitfioHllS. Required exits, existing
structural elements, fire protection devices and sanitary safe
guards shall be maintained at all times during remodeling, al
terations, repairs or additions to any building or structure.

Exceptnoll1ls:

1. When such required elements or devices are being re
modeled, altered or repaired, adequate substitute pro
visions shall be made.

2. When the existing building is not occupied.

3302.2 MaJl1lll1leJr of JremovaL Waste materials shall be removed
in a manner which prevents injury or damage to persons, ad
joining properties and public rights-of-way.

SECJr~ON 3303
[})[eMOUJr~ON

3303.1 Cmll.stJructioIl1l documents. Construction documents
and a schedule for demolition must be submitted when required
by the building official. Where such information is required, no
work shall be done until such construction documents or sched
ule, or both, are approved.

3303.2 Pedestrhlllll ]plJrotedioIl1l. The work of demolishing any
building shall not be commenced until pedestrian protection is
in place as required by this chapter.

3303.3 Meall1ls off egJres§. A party wall balcony or horizontal
exit shall not be destroyed unless and until a substitute means of
egress has been provided and approved.

3303.4 Vacallilt Rot. Where a structure has been demolished or
removed, the vacant lot shall be filled and maintained to the ex
isting grade or in accordance with the ordinances of the juris
diction having authority.

3303.5 Water acclUlmll.llRatnmll. Provision shall be made to pre
vent the accumulation of water or damage to any foundations
on the premises or the adjoining property.
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3303.6 Utmty connections. Service utility connections shall
be discontinued and capped in accordance with the approved
rules and the requirements ofthe authority havingjurisdiction.

SEcr~ON 3304
S~TE WORK

3304.1 Excavation and. fm. Excavation and fill for buildings
and structures shall be constructed or protected so as not to en
danger life or property. Stumps and roots shan be removed
from the soil to a depth ofat least 12 inches (305 mm) below the
surface ofthe ground in the area to be occupied by the building.
Wood forms which have been used in placing concrete, if
within the ground or between foundation sills and the ground,
shall be removed before a building is occupied or used for any
purpose. Before completion, loose or casual wood shall be re
moved from direct contact with the ground under the building.

3304.1.1 Slope limits. Slopes for permanent :511 shall not be
steeper than one unit vertical in two units horizontal (50-per
cent slope). Cut slopes for permanent excavations shall not be
steeper than one unit vertical in two units horizontal (50-per
cent slope). Deviation from the foregoing limitations for cut
slopes shall be permitted only upon the presentation of a soil
investigation report acceptable to the building official.

3304.1.2 SUJr'chaJrge. No fill or other surcharge loads shall be
placed adjacent to any building or structure unless such build
ing or structure is capable of withstanding the additional
loads caused by the fill or surcharge. Existing footings or
foundations which can be affected by any excavation shall be
underpinned adequately or otherwise protected against set
tlement and shall be protected against later movement.

3304l.1L3 Footings on adjacent sllopes. For footings on ad
jacent slopes, see Chapter 18.

3304.1.4 Fin supporting fOllllndations. Fill to be used to
support the foundations of any building or structure shall
comply with Section 1803.5. Special inspections of com
pacted fill shall be in accordance with Section 1704.7.

SECT~ON 33«)5
SAN~IJARV

3305.1 Facilities ll"'eqllllnred. Sanitary facilities shall be pro
vided during construction, remodeling or demolition activities
in accordance with the International Plumbing Code.

SECTION 3306
PROTECTION Of PEIDESTRl~A!NS

3306.]. Pll"'otedioJill ll"'eqUliJr'edl. Pedestrians shall be protected
during construction, remodeling and demolition activities as
required by this chapter and Table 3306.1. Signs shall be pro
vided to direct pedestrian traffic.
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TABLE 3306.1
PROTECTION OF PEDESTRIANS

HEIGHT OF
CONSTRUCTION DISTANCE FROM CONSTRUCTION TO LOT L1NIE TYPE Of PROTECTION REQUIRED

Less than 5 feet Construction railings
8 feet or less

5 feet or more None

Less than 5 feet Barrier and covered walkway

More than 8 feet
5 feet or more, but not more than one-fourth the height of construction Barrier and covered walkway

5 feet or more, but between one-fourth and one-half the height of construction Barrier

5 feet or more, but exceeding one-half the height of construction None

For SI: 1 foot =304.8 mm.

3306.2 Walkways. A walkway shall be provided for pedestrian
travel in front of every construction and demolition site unless
the authority having jurisdiction authorizes the sidewalk to be
fenced or closed. Walkways shall be of sufficient width to ac
commodate the pedestrian traffic, but in no case shall they be
less than 4 feet (1219 mm) in width. Walkways shall be pro
vided with a durable walking surface. Walkways shall be ac
cessible in accordance with Chapter 11 and shall be designed to
support all imposed loads and in no case shall the design live
load be less than 150 pounds per square foot (psf) (7.2 kN/m2

).

3306.3 Directional barricades. Pedestrian traffic shall be pro
tected by a directional barricade where the walkway extends
into the street. The directional barricade shall be of sufficient
size and construction to direct vehicular traffic away from the
pedestrian path.

3306.4 Construction railings. Construction railings shall be
at least 42 inches (1067 mm) in height and shall be sufficient to
direct pedestrians around construction areas.

3306.5 Barriers. Barriers shall be a minimum of 8 feet (2438
mm) in height and shall be placed on the side of the walkway
nearest the construction. Barriers shall extend the entire length
of the construction site. Openings in such barriers shall be pro
tected by doors which are normally kept closed.

3306.6 Barrier design. Barriers shall be designed to resist
loads required in Chapter 16 unless constructed as follows:

1, Barriers shall be provided with 2-inch by 4-inch (51 mm
by 102 mm) top and bottom plates.

2. The barrier material shall be a minimum of3/4-inch (19.1
mm) boards or '/4-inch (6.4 mm) wood structural use
panels.

3. Wood structural use panels shall be bonded with an adhe
sive identical to that for exterior wood structural use pan
els.

4. Wood structural use panels 1/4 inch (6.4 mm) or 5/16 inch
(23.8 mm) in thickness shall have studs spaced not more
than 2 feet (610 mm) on center (o.c.).

5. Wood structural use panels 3/8 inch (9.5 mm) or 1/2 inch
(12.7 mm) in thickness shall have studs spaced not more
than 4 feet (1219 mm) o.c., provided a 2-inch by 4-inch
(51 mm by 102 mm) stiffener'is placed horizontally at
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midheight where the stud spacing exceeds 2 feet (610
mm) o.c.

6. Wood structural use panels 5/8 inch (15.9 mm) or thicker
shall not span over 8 feet (2438 mm).

3306.7 Covered walkways. Covered walkways shall have a
minimum clear height of 8 feet (2438 mm) as measured from
the floor surface to the canopy overhead. Adequate lighting
shall be provided at all times. Covered walkways shall be de
signed to support all imposed loads. In no case shall the design
live load be less than 150 psf (7.2 kN/m2) for the entire struc
ture.

Exceptnon: Roofs and supporting structures of covered
walkways for new, light-frame construction not exceeding
two stories in height are permitted to be designed for a live
lmid of 75 psf (3.6kN/m2) or the loads imposed on them,
whichever is greater. In lieu of such designs, the roof and
supporting structure of a covered walkway are permitted to
be constructed as follows:

1. Footings shall be continuous 2-inch by 6-inch (51 mm
by 152 mm) members.

2. Posts not less than 4 inches by 6 inches (102 mm by
152 mm) shall be provided on both sides of the roof
and spaced not more than 12 feet (3658 mm) o.c.

3. Stringers not less than 4 inches by 12 inches (102 mm
by 305 mm) shall be placed on edge upon the posts.

4. Joists resting on the stringers shall be at least 2 inches
by 8 inches (51 mm by 203 mm) and shall be spaced
not more than 2 feet (610 mm) o.c.

5. The deck shall be planks at least 2 inches (51 mm)
thick or wood structural panels with an exterior expo
sure durability classification at least 23/ 32 inch (18.3
mm) thick nailed to the joists.

6. Each post shall be knee braced to joists and stringers
by 2-inch by 4-inch (51 mm by 102 mm) minimum
members 4 feet (1219 mm) long.

7. A 2-inch by 4-inch (51 mm by 102 mm) minimum
curb shall be set on edge along the outside edge of the
deck.

3306.8 Repair9 maintenance and removaH. Pedestrian protec
tion required by this chapter shall be maintained in place and
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kept in good order for the entire length of time pedestrians may
be endangered. The owner or the owner's agent, upon the com
pletion of the construction activity, shall immediately remove
walkways, debris and other obstructions and leave such public
property in as good a condition as it was before such work was
commenced.

3306.9 Adjacent to excavatioJrn.s. Every excavation on a site lo
cated 5 feet (1524 mm) or less from the street lot line shall be
enclosed with a barrier not less than 6 feet (1829 mm) high.
Where located more than 5 feet (1524 mm) from the street lot
line, a barrier shall be erected when required by the building of
ficial. Barriers shall be of adequate strength to resist wind pres
sure as specified in Chapter 16.

SEClrU)H\J] 33(Q)1
PROTlECT~ON Of AIDJO~N~NG~ROPIERTY

3307.1 Protedimn required.. Adjoining public and private
property shall be protected from damage during construction,
remodeling and demolition work. Protection must be provided
for footings, foundations, party walls, chimneys, skylights and
roofs. Provisions shall be made to control water runoff and ero
sion during construction or demolition activities. The person
making or causing an excavation to be made shall provide writ
ten notice to the owners of adjoining buildings advising them
that the excavation is to be made and that the adjoining build
ings should be protected. Said notification shall be delivered
not less than 10 days prior to the scheduled starting date of the
excavation.

§ECT~ON 3308
TEMPORARY lUJSE OF STREETS, AllEYS #l\~[))

~lUJ~UC PROPERTY

3308.]. Storage and llnall1ldRull1lg ([»jf m3lternaHs. The temporary
use of streets or public property. for the storage or handling of
materials or of equipment required for construction or demoli
tion, and the protection provided to the public shall comply
with the provisions of the authority having jurisdiction and this
chapter.

3308.1.]1 Olbstll"1llldnmll.s. Construction materials and equip
ment shall not be placed or stored so as to obstruct access to
fire hydrants, standpipes, fire or police alarm boxes, catch
basins or manholes, nor shall such material or equipment be
located within 20 feet (6096 mm) of a street intersection, or
placed so as to obstruct normal observations of traffic sig
nals or to hinder the use ofpublic transit loading platforms.

3308.2 UtiRity fixtures. Building materials, fences, sheds or
any obstruction of any kind shall not be placed so as to obstruct
free approach to any fire hydrant, fire department connection,
utility pole, manhole, fire alarm box or catch basin, or so as to
interfere with the passage of water in the gutter. Protection
against damage shall be provided to such utility fixtures during
the progress of the work, but sight of them shall not be ob
structed.
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SECT~ON 3309
F~RE EXT~NGUISHEAlS

[IF] 3309.]1 Where required. All structures under construction,
alteration or demolition shall be provided with not less than one
approved portable fire extinguisher in accordance with Section
906 and sized for not less than ordinary hazard as follows:

1. At each stairway on all floor levels where combustible
materials have accumulated.

2. In every storage and construction shed.

3. Additional portable fire extinguishers shall be provided
where special hazards exist, such as the storage and use
of flammable and combustible liquids.

3309.2 JFnre hazards. The provisions of this code and the Inter
national Fire Code shall be strictly observed. to safeguard
against all fire hazards attendant upon construction operations.

§ECT~ON 33~ to
EX~TS

33]10.11 Stairways required. Where a building has been con
structed to a height greater than 50 feet (15240 mm) or four sto
ries, or where an existing building exceeding 50 feet (15 240
mm) in height is altered, at least one temporary lighted stairway
shall be provided unless one or more of the permanent stair
ways are erected as the construction progresses.

33110.2 Maintell1lance off exits. Required means of egress shall
be maintained at all times during construction, demolition, re
modeling or alterations and additions to any building.

}Ei;\ceptimll.: Approved temporary means of egress systems
and facilities.

[f] SECT~ON 33~1
STANDP~PlE§

33111.11 Where reiQIuh.·ed!. Buildings four stories or more in
height shall be provided with not less than one standpipe for use
during construction. Such standpipes shall be installed where
the progress of construction is not more than 40 feet (12 192
mm) in height above the lowest level of fire department access.
Such standpipe shall be provided with fire department hose
connections at accessible locations adjacent to usable stairs.
Such standpipes shall be extended as construction progresses
to within one floor of the highest point of construction having
secured decking or flooring.

33],].•2 Bltniiidings being demoRlishe((]l. Where a building is be
ing demolished and a standpipe exists within such a building,
such standpipe shall be maintained in an operable condition so
as to be available for use by the fire department. Such standpipe
shall be demolished with the building but shall not be demol
ished more than one floor below the floor being demolished.

3311.3 Detained requllliemennts. Standpipes shall be installed
in accordance with the provisions of Chapter 9.

Ei;\Cejpltllon: Standpipes shall be either temporary or perma
nent in nature, and with or without a water supply, provided
that such standpipes conform to the requirements of Section
905 as to capacity, outlets and materials.
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3311.4 Water supply. Water supply for fire protection, either
temporary or permanent, shall be made available as soon as
combustible material accumulates.

[F) SECTION 3312
AUTOMATIC SPRINKLER SYSTEM

3312.1 Completion before occupancy. In buildings where an
automatic sprinkler system is required by this code, it shall be
unlawful to occupy any portion of a building or structure until
the automatic sprinkler system installation has been tested and
approved, except as provided in Section 110.3.

3312.2 Operation of valves. Operation of sprinkler control
valves shall be permitted only by properly authorized person
nel and shall be accompanied by notification of duly desig
nated parties. When the sprinkler protection is being regularly
turned off and on to facilitate connection of newly completed
segments, the sprinkler control valves shall be checked at the
end of each work period to ascertain that protection is in ser
vice.
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• CHAPTER 34

EXiSTING STRUCTURES

•

[~B] SECu~ON 340~

GENERAL

3401.1 Scope. The provisions of this chapter shall control the
alteration, repair, addition and change ofoccupancy of existing
structures.

ExceptD.olll: I Existing bleachers, grandstands and folding
and telescopic seating shall comply with ICC 300-02.

3401.2 Maintenance. Buildings and structures, and parts
thereof, shall be maintained in a safe and sanitary condition.
Devices or safeguards which are required by this code shall be
maintained in conformance with the code edition under which
installed. The owner or the owner's designated agent shall be
responsible for the maintenance of buildings and structures. To
determine compliance with this subsection, the building offi
cial shall have the authority to require a building or structure to
be reinspected. The requirements of this chapter shall not pro
vide the basis for removal or abrogation of fire protection and
safety systems and devices in existing structures.

3401.3 Compliance wnth otheli codes. Alterations, repairs, ad
ditions and changes of occupancy to existing structures shall
comply with the provisions for alterations, repairs, additions
and changes of occupancy in the International Fire Code, In
ternational Fuel Gas Code, International Plumbing Code, In
ternational Property Maintenance Code, International Private
Sewage Disposal Code, International Mechanical Code, Inter
national Residential Code and ICC Electrical Code.

[lEB] SEClfUJN 3402
DEF~N~T~ONS

3402.1 DefillllntioDs. The following term shall, for the purposes
of this chapter and as used elsewhere in the code, have the fol
lowing meaning:

TECHNICALLY JINFEASIBLlE. An alteration of a building
or a facility that has little likelihood of being accomplished be
cause the existing structural conditions require the removal or
alteration of a load-bearing member that is an essential part of
the structural frame, or because other existing physical or site
constraints prohibit modification or addition of elements,
spaces or features which are in full and strict compliance with
the minimum requirements for new construction and which are
necessary to provide accessibility.

[EB] SECl'~ON 3403
ADDITIONS~ AlTE:RAT~ONS OR REPA~RS

3403.1 Existing buiRrllings mr SarllJldlUlres. Additions or alter
ations to any building or structure shall conform with the re
quirements of the code for new construction. Additions or
alterations shall not be made to an existing building or structure
which will cause the existing building or structure to be in vio
lation of any provisions of this code. An existing building plus
additions shall comply with the height and area provisions of
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Chapter 5. Portions of the structure not altered and not affected
by the alteration are not required to comply with the code re
quirements for a new structure.

Exception: For buildings and structures in flood hazard ar
eas established in Section 1612.3, any additions, alterations
or repairs that constitute substantial improvement of the ex
isting structure, as defined in Section 1612.2, shall comply
with the flood design requirements for new construction and
all aspects of the existing structure shall be brought into
compliance with the requirements for new construction for
flood design.

3403.2 StliU.lctlllurat Additions or alterations to an existing
structure shall not increase the force in any structural element
by more than 5 percent, unless the increased forces on the ele
ment are still in compliance with the code for new structures,
nor shall the strength of any structural element be decreased to
less than that required by this code for new structures. Where

. repairs are made to structural elemel1ts of an existing building,
and uncovered structural elements are found to be unsound or
otherwise structurally deficient, such elements shall be made to
conform to the requirements for new structures.

3403.2,]. Existing «lve Uoa<rll. Where an existing structure
heretofore is altered or repaired, the minimum design loads
for the structure shall be the loads applicable at the time of
erection, provided that public safety is not endangered
thereby.

3403.2.2 Live load ll"edudiOl!ll. If the approved live load is
less than required by Section 1607, the areas designed for
the reduced live load shall be posted in with the approved
load. Placards shall be of an approved design.

3403.3 NOJl1lstroctmuat Nonstructural alterations or repairs to
an existing building or structure are permitted to be made ofthe
same materials of which the building or structure is con
structed, provided that they do not adversely affect any struc
tural member or the fire-resistance rating of any part of the
building or structure.

3403.4 Stairways. An alteration or the replacement of an exist
ing stairway in an existing structure shall not be required to
comply with the requirements of a new stairway as outlined in
Section 1009 where the existing space and construction will
not allow a reduction in pitch or slope.

[EB] SECTSON 3404
fiRE ESCAPES

3404.1 Where permittedl. Fire escapes shall be permitted only
as provided for in Sections 3404.1.1 through 3404.1.4.

3404.11.1 New bu.Hdings. Fire escapes shall not constitute
any part of the required means of egress in new buildings.

3404.11.2 Existing fire escapes. Existing fire escapes shall
be continued to be accepted as a component in the means of
egress in existing buildings only.
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3404.1.3 New fire escapes. New fire escapes for existing
buildings shall be permitted only where exterior stairs can
not be utilized due to lot lines limiting stair size or due to the
sidewalks, alleys or roads at grade level. New fire escapes
shall not incorporate ladders or access by windows.

3404.1.4 Limitations. Fire escapes shall comply with this
section and shall not constitute more than 50 percent of the
required number of exits nor more than 50 percent of the re
quired exit capacity.

3404.2 Location. Where located on the front of the building
and where projecting beyond the building line, the lowest land
ing shall not be less than 7 feet (2134 mrn) or more than 12 feet
(3658 mm) above grade, and shall be equipped with a counter
balanced stairway to the street. In alleyways and thoroughfares
less than 30 feet (9144 mrn) wide, the clearance under the low
est landing shall not be less than 12 feet (3658 mrn).

3404.3 Construction. The fire escape shall be designed to sup
port a live load of 100 pounds per square foot (4788 Pa) and
shall be constructed of steel or other approved noncombustible
materials. Fire escapes constructed of wood not less than nomi
na12 inches (51 mrn) thick are permitted on buildings of Type 5
construction. Walkways and railings located over or supported
by combustible roofs in buildings of Type 3 and 4 construction
are permitted to be of wood not less than nominal 2 inches (51
mrn) thick.

3404.4 Dimensions. Stairs shall be at least 22 inches (559 mrn)
wide with risers not more than, and treads not less than, 8
inches (203 mm) and landings at the foot of stairs not less than
40 inches (1016 mm) wide by 36 inches (914 mrn) long, located
not more than 8 inches (203 mm) below the door.

340405 Opening protectives. Doors and windows along the
fire escape shall be protected with 3/4-hour opening
protectives.

[EB] SECTION 3405
GLASS REPLACEMENT

3405.1 Conformance. The installation or replacement of glass
shall be as required for new installations.

[EB] SECTION 3406
CHANGE OF OCCUPANCY

3406.1 Conformance. No change shall be made in the use or
occupancy of any building that would place the building in a
different division of the same group of occupancy or in a differ
ent group of occupancies, unless such building is made to com
ply with the· requirements of this code for such division or
group of occupancy. Subject to the approval of the building of
ficial, the use or occupancy of existing buildings shall be per
mitted to be changed and the building is allowed to be occupied
for purposes in other groups without conforming to all the re
quirements of this code for those groups, provided the new or
proposed use is less hazardous, based on life and fire risk, than
the existing use.

3406.2 Certificate of occupancy. A certificate of occupancy
shall be issued where it has been determined that the require
ments for the new occupancy classification have been met.
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3406.3 Stairways. Existing stairways in an existing structure 
shall not be required to comply with the requirements of a new •
stairway as outlined in Section 1009 where the existing space
and construction will not allow a reduction in pitch or slope.

[EB] SECTION 3407
HISTORIC BUILDINGS

3407.1 Historic buildings. The provisions of this code relating
to the construction, repair, alteration, addition, restoration and
movement of structures, and change of occupancy shall not be
mandatory for historic buildings where such buildings are
judged by the building official to not constitute a distinct life
safety hazard.

3407.2 Flood hazard areas. Within flood hazard areas estab
lished in accordance with Section 1612.3, where the work pro
posed constitutes substantial improvement as defined in
Section 1612.2, the building shall be brought into conformance
with Section 1612.

Exception: Historic buildings that are:

a. Listed or preliminarily determined to be eligible for
listing in the National Register of Historic Places; or

b. Determined by the Secretary of the U.S. Department
of Interior as contributing to the historical signifi
cance of a registered historic district or a district pre
liminarily determined to qualify as an historic district;
or

c. Designated as historic under a state or local historic
preservation program that is approved by the Depart
ment of Interior.

[EB] SECTION 3408
MOVED STRUCTURES

3408.1 Conformance. Structures moved into or within the ju
risdiction shall comply with the provisions of this code for new
structures.

[EB] SECTION 3409
ACCESSIBIliTY FOR EXISTING BUILDINGS

3409.1 Scope. The provisions of Sections 3409.1 through
3409.8 apply to maintenance, change of occupancy, additions
and alterations to existing buildings, including those identified
as historic buildings. .

Exception: Type B dwelling or sleeping units required by I
Section 1107 are not required to be provided in existing
buildings and facilities. '

3409.2 Maintenance of facilities. A building, facility or ele
ment that is constructed or altered to be accessible shall be
maintained accessible during occupancy.

3409.3 Change of occupancy. Existing buildings, or portions ..
thereof, that undergo a change ofgroup or occupancy shall have r--"
all of the following accessible features:

1. At least one accessible building entrance.
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2. At least one accessible route from an accessible building
entrance to primary function areas.

3. Signage complying with Section 1110.

4. Accessible parking, where parking is being provided.

5. At least one accessible passenger loading zone, when
loading zones are provided.

6. At least one accessible route connecting accessible park
ing and accessible passenger loading zones to an accessi
ble entrance.

Where it is technically infeasible to comply with the new
construction standards for any of these requirements for a
change ofgroup or occupancy, the above items shall conform to
the requirements to the maximum extent technically feasible.
Change ofgroup or occupancy that incorporates any alterations
or additions shall comply with this section and Sections
3409.4, 3409.5, 3409.6 and 3409.7.

3409.4 Additions. Provisions for new construction shall apply
to additions. An addition that affects the accessibility to, or
contains an area of primary function, shall comply with the re
quirements in Section 3409.6 for accessible routes.

3409.5 Alterations. A building, facility or element that is al
tered shall comply with the applicable provisions in Chapter 11
and ICC A 117.1, unless technically infeasible. Where compli
ance with this section is technically infeasible, the alteration
shall provide access to the maximum extent technically feasi
ble.

Exceptiol!lls:

1. The altered element or space is not required to be on
an accessible route, unless required by Section
3409.6.

2. Accessible means of egress required by Chapter 10
are not required to be provided in existing buildings
and 'facilities.

3409.5,]. Extent (Djf applicatnolfll. An alteration of an existing
element, space or area of a building or facility shall not im
pose a requirement for greater accessibility than that which
would be required for new construction.

Alterations shall not reduce or have the effect of reducing
accessibility of a building, portion of a building or facility.

3409.6 Alterations affecting an area containing a primary
function. Where an alteration affects the accessibility to, or
contains an area of primary function, the route to the primary
function area shall be accessible. The accessible route to the
primary function area shall include toilet facilities or drinking
fountains serving the area of primary function.

Exceptiol!1ls:

1. The costs of providing the accessible route are not re
quired to exceed 20 percent of the costs of the alter
ations affecting the area of primary function.

2. This provision does not apply to alterations limited
solely to windows, hardware, operating controls,
electrical outlets and signs.

3. This provision does not apply to alterations limited
solely to mechanical systems, electrical systems, in-
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stallation or alteration of fire protection systems and
abatement of hazardous materials.

4. This provision does not apply to alterations under
taken for the primary purpose of increasing the acces
sibility of an existing building, facility or element.

3409.1 Scoping for alteratio!lJls. The provisions of Sections
3409.7.1 through 3409.7.11 shall apply to alterations to exist
ing buildings and facilities.

3409./.1 Entrances. 'Accessible entrances shall be pro
vided in accordance with Section 1105.

ExceptioJrn.: Where an alteration includes alterations to
an entrance, and the building or facility has an accessible
entrance, the altered entrance is not required to be acces
sible,unless required by Section 3409.6. Signs comply
ing with Section 1110 shall be provided.

3409.1.2 Elevators. Altered elements of existing elevators
shall comply with ASME A 17.1 and ICC A 117.1. Such ele
ments shall also be altered in elevators programmed to re
spond to the same hall call control as the altered elevator.

3409./.3 Platform lifts. Platform (wheelchair) lifts com
plying with ICC A 117.1 and installed in accordance with
ASME A18.1 shall be permitted as a component of an ac
cessible route.

3409./.4 Stairs and escalators in existing buildings. In al
terations where an escalator or stair is added where none ex
isted previously, an accessible route shall be provided in
accordance with Sections 1104.4 and 1104.5.

3409.1.5 Ramps. Where" steeper slopes than allowed by
Section 1010.2 are necessitated by space liimitations, the
slope of ramps in or providing access to existing buildings
or facilities shall comply with Table 3409.7.5.

TABLE 3409.7.5
RAMPS

SLOPE MAXIMUM RISE

Steeper than 1: 10 but not steeper than 1:8 3 inches

Steeper than 1:12 but not steeper than 1:10 6 inches

For SI: 1 inch =25.4 mm.
~

3409./.6 Performance areas. Where it is technically infea-
sible to alter performance areas to be on an accessible route,
at least one of each type of performance area shall be made
accessible.

3409././ Dwelling or sleeping U1IUUS. Where 1-1,1-2,1-3, 1..,:',1,

R-l, R-2 or R-4 dwelling or sleeping units are being altered
or added, the requirements of Section 1107 for Accessible
or Type A units and Chapter 9 for accessible alarms apply
only to the quantity of spaces being altered or added.

3409./.8 Jury boxes and wntness stands. In alterations, aC-I:~."·,'•.•',•..'cessible wheelchair spaces are not required to be located
within the defined area of raised jury boxes or witness
stands and shall be pennitted to be located outside these
spaces where the ramp or lift access restricts or projects into
the means of egress.

3409./.9 Toilet rooms. Where it is technicaUy infeasible to
alter existing toilet and bathing facilities to be accessible, an
accessible unisex toilet or bathing facility is permitted. The
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unisex facility shall be located on the same floor and in the
same area as the existing facilities.

3409.7.10 Dressing, fitting ami locker rooms. Where it is
technically infeasible to provide accessible dressing, fitting
or locker rooms at the same location as similar types of
rooms, one accessible room on the same level shall be pro
vided. Where separate-sex facilities are provided, accessi
ble rooms for each sex shall be provided. Separate-sex
facilities are not required where only unisex rooms are pro
vided.

3409.7.11 Checkaout aisles. Where check-out aisles are al
tered, at least one ofeach check-out aisle serving each func
tion shall be made accessible until the number of accessible
check-out aisles complies with Section 1109.12.2.

3409.7.12 Th.resholds. The maximum height of thresholds
at doorways shall be 3/4 inch (19.1 mm). Such thresholds
shall have beveled edges on each side.

3409.8 Historic buindings. These provisions shall apply to
buildings and facilities designated as historic structures that
undergo alterations or a change of occupancy, unless techni
cally infeasible. Where compliance with the requirements for
accessible routes, ramps, entrances or toilet facilities would
threaten or destroy the historic significance of the building or
facility, as determined by the authority having jurisdiction, the
alternative requirements of Sections 3409.8.1 through
3409.8.5 for that element shall be permitted.

3409.8.1 Site arrival points. At least one accessible route
from a site arrival point to an accessible entrance shall be
provided.

3409.8.2 MuJ.tilevell buildings and facilities. An accessible
route from an accessible entrance to public spaces on the
level of the accessible entrance shall be provided.

3409.8.3 Entrances. At least one main entrance shall be ac
cessible.

Exceptions:

1. If a main entrance cannot be made accessible, an
accessible nonpublic entrance that is unlocked
while the building is occupied shall be provided; or

2. If a main entrance cannot be made accessible, a
locked accessible entrance with a notification sys
tem or remote monitoring shall be provided.

Signs complying with Section 1110 shall be provided at
the primary entrance and the accessible entrance.

3409.8.4 Toilet and bathing facilities. Where toilet rooms
are provided, at least one accessible toilet room complying
with Section 1109.2.1 shall be provided.

3409.8.5 Ramps. The slope of a ramp run of24 inches (610
mm) maximum shall not be steeper than one unit vertical in
eight units horizontal (12-percent slope).

[EIS] SECTION 3410
COMPliANCE ALTERNATIVES

34:1l0J. Complnance. The provisions of this section are in
tended to maintain or increase the current degree of public
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safety, health and general welfare in existing buildings while
permitting repair, alteration, addition and change of occupancy
without requiring full compliance with Chapters 2 through 33,
or Sections 3401.3, and 3403 through 3407, except where com
pliance with other provisions of this code is specifically re
quired in this section.

3410.2 Applicability. Structures existing prior to [DATE TO BE

INSERTED BY THE JURISDICTION. NOTE: IT IS RECOMMENDED

THAT THIS DATE COINCIDE WITH THE EFFECTIVE DATE OF BUILD

ING CODES WITHIN THE JURISDICTION], in which there is work
involving additions, alterations or changes of occupancy shall
be made to conform to the requirements of this section or the
provisions of Sections 3403 through 3407. The provisions in
Sections 3410.2.1 through 3410.2.5 shall apply to existing oc
cupancies that will continue to be, or are proposed to be, in
Groups A, B, E, F, M, R, Sand U. These provisions shall not ap
ply to buildings with occupancies in Group H or I.

3410.2,]. Change in occu.pancy. Where an existing building
is changed to a new occupancy classification and this sec
tion is applicable, the provisions of this section for the new
occupancy shall be used to determine compliance with this
code.

3410.2.2 Partial change in occupancy. Where a portion of
the building is changed to a new occupancy classification,
and that portion is separated from the remainder of the
building with fire barrier wall assemblies having a fire-resis
tance rating as required by Table 302.3.2 for the separate oc
cupancies, or with approved compliance alternatives, the
portion changed shall be made to conform to the provisions
of this section.

Where a portion of the building is changed to a new occu
pancy classification, and that portion is not separated from
the remainder of the building with fire separation assem
blies having a fire-resistance rating as required by Table
302.3.2 for the separate occupancies, or with approved com
pliance alternatives, the provisions of this section which ap
ply to each occupancy shall apply to the entire building.
Where there are conflicting provisions, those requirements
which secure the greater public safety shall apply to the en
tire building or structure.

3410.2.3 Additions. Additions to existing buildings shall
comply with the requirements of this code for new construc
tion. The combined height and area of the existing building
and the new addition shall not exceed the height and area al
lowed by Chapter 5. Where a fire wall that complies with
Section 705 is provided between the addition and the exist
ing building, the addition shall be considered a separate
building.

3410.2.4 Allterations and repairs. An existing building or
portion thereof, which does not comply with the require
ments of this code for new construction, shall not be altered
or repaired in such a manner that results in the building be
ing less safe or sanitary than such building is currently. If, in
the alteration or repair, the current level of safety or sanita
tion is to be reduced, the portion altered or repaired shall
conform to the requirements of Chapters 2 through 12 and
Chapters 14 through 33.
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3410.2.5 AccessilbJDHity req]1lllllremell1\ts. All portions of the
buildings proposed for change of occupancy shall conform
to the accessibility provisions of Chapter 11.

3410.3 Acceptan.ce. For repairs, alterations, additions and
changes ofoccupancy to existing buildings that are evaluated in
accordance with this section, compliance with this section shall
be accepted by the building official.

3410.3.1 Hazards. Where the building official determines
that an unsafe condition exists, as provided for in Section
115, such unsafe condition shall be abated in accordance
with Section 115.

3410.3.2 COmpRn21IlllCe WHalin ~tJh1er codes. Buildings that are
evaluated in accordance with this section shall comply with
the International Fire Code and International Property
Maintenance Code.

3410.4 InvestigatioIlll mlld! eV21RllllatioIlll. For proposed work cov
ered by this section, the building owner shall cause the existing
building to be investigated and evaluated in accordance with
the provisions of this section.

3410.4.1 Stll"llIdlUlr21H aIlllallysHs. The owner shall have a struc
tural analysis of the existing building made to determine ad
equacy of structural systems for the proposed alteration,
addition or change of occupancy. The existing building shall
be capable of supporting the minimum load requirements of
Chapter 16.

3410.4.2 §ubmnMall. The results of the investigation and
evaluation as required in Section 3410.4, along with pro
posed compliance alternatives, shall be submitted to the
building official.

3410.4.3 DetermnIllla1tnOllll oft' compDllaJl1lce. The building offi
cial shall determine whether the existing building, with the
proposed addition, alteration or change of occupancy, com
plies with the provisions of this section in accordance with
the evaluation process in Sections 3410.5 through 3410.9.

3410.5 EvaHmRtH~Illl.The evaluation shall be comprised of three
categories: fire safety, means of egress and general safety, as
defined in Sections 3410.5.1 through 3410.5.3.

3410.5J. Wire safety. Included within the fire safety cate
gory are the structural fire resistance, automatic fire detec
tion, fire alarm and fire suppression system features of the
facility.

3410.5.2 Mealllls oft' egress. Included within the means of
egress category are the configuration, characteristics and
support features for means of egress in the facility.

3410.5.3 General saft'ety. Included within the general safety
category are the fire safety parameters and the means of
egress parameters.

3410.6 JEvannJl.atnmll process. The evaluation process specified
herein shall be followed in its entirety to evaluate existing
buildings. Table 3410.7 shall be utilized for tabulating the re
sults of the evaluation. References to other sections of this code
indicate that compliance with those sections is required in or
der to gain credit in the evaluation herein outlined. In applying
this section to a building with mixed occupancies, where the
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separation between the mixed occupancies does not qualify for
any category indicated in Section 3410.6.16, the score for each
occupancy shall be determined and the lower score determined
for each section of the evaluation process shall apply to the en
tire building.

Where the separation between the mixed occupancies quali
fies for any category indicated in Section 3410.6.16, the score
for each occupancy shall apply to each portion of the building
based on the occupancy of the space.

3410.6.1 BUlftidill1lg height. The value for building height
shall be the lesser value determined by the formula in Sec
tion 3410.6.1.1. Chapter 5 shall be used to determine the al
lowable height of the building, including allowable
increases due to automatic sprinklers as provided for in Sec
tion 504.2. Subtract the actual building height from the al
lowable and divide by 12 1/2 feet. Enter the height value and
its sign (positive or negative) in Table 3410.7 under Safety
Parameter 3410.6.1, Building Height, for fire safety, means
of egress and general safety. The maximum score for a
building shall be 10.

3410.6.1.1 Hengllit ft'orMuYa. The following formulas
shall be used in computing the building height value.

Height value, feet = (AR) - (EBR) x CF
12.5

Height value, stories = (AS - EBS) x CF
(lEll11lU1atfton 34~1)

where:

AR = Allowable height in feet from Table 503.

EBR= Existing building height in feet.

AS = Allowable height in stories from Table 503.

EBS = Existing building height in stories.

CF = 1 if (AR) - (EBR) is positive.

CF = Construction-type factor shown in Table
3409.6.6(2) if (AR) - (EBR) is negative.

Note. Where mixed occupancies are separated and indi
vidually evaluated as indicated in Section 3410.6, the
values AH, AS, EBR and EBS shall be based on the
height of the fire area of the occupancy being evaluated.

3411.0.6.2 Builldhllg area. The value for building area shall be
determined by the formula in Section 3410.6.2.2. Section
503 and the formula in Section 3410.6.2.1 shall be used to
determine the allowable area of the building. This shall in
clude any allowable increases due to open perimeter and au
tomatic sprinklers as provided for in Section 506. Subtract
the actual building area from the allowable area and divide
by 1,200 square feet (112 m2). Enter the area value and its
sign (positive or negative) in Table 3410.7 under Safety Pa
rameter 3410.6.2, Building Area, for fire safety, means of
egress and general safety. In determining the area value, the
maximum permitted positive value for area is 50 percent of
the fire safety score as listed in Table 3410.8, Mandatory
Safety Scores.
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3410.6.2.1 Allowable area formula. The following for
mula shall be used in computing allowable area:

AA = (SP + OP + 100) x (area, Table 503)

100

(Equation 34·2)

where:

AA = Allowable area.

SP = Percent increase for sprinklers (Section 506.3).

OP = Percent increase for open perimeter (Section
506.2).

3410.6.2.2 Area formula. The following formula shall
be used in computing the area value. Determine the area
value for each occupancy fire area on a floor-by-floor ba
sis. For each occupancy, choose the minimum area value
ofthe set ofvalues obtained for the particular occupancy.

Area value i = AI~:aa~le [1- (A~~aa~ +...+ _A_~_~_aa_~l-Jl
1,200 square feet Allowable Allowable

area i area n

(Equation 34·3)

where:

= Value for an individual separated occupancy on a
floor.

n = Number of separated occupancies on a floor.

3410.6.3 Compartmentation. Evaluate the compartments
created by fire barrier walls which comply with Sections
3410.6.3.1 and 3410.6.3.2 and which are exclusive of the
wall elements considered under Sections 3410.6.4 and
3410.6.5. Conforming compartments shall be figured as the
net area and do not include shafts, chases, stairways, walls
or columns. Using Table 3410.6.3, determine the appropri
ate compartmentation value (CV) and enter that value into
Table 3410.7 under Safety Parameter 3410.6.3,
Compartmentation, for fire safety, means of egress and gen
eral safety.

3410.16.3.1 Walll construction. A wall used to create sep
arate compartments shall be a fire barrier conforming to

Section 706 with a fire-resistance rating of not less than 2 _
hours. Where the building is not divided into more than _
one compartment, the compartment size shall be taken as
the total floor area on all floors. Where there is more than
one compartment within a story, each compartmented
area on such story shall be provided with a horizontal exit
conforming to Section 1021. The fire door serving as the
horizontal exit between compartments shall be so in-
stalled, fitted and gasketed that such fire door will pro-
vide a substantial barrier to the passage of smoke.

3410.6.3.2 FlooIr/ceiling construction. A floor/ceiling
assembly used to create compartments shall conform to
Section 711 and shall have a fire-resistance rating of not

, less than 2 hours.

3410.6.4 Tenant and dwelling unit separations. Evaluate
the fire-resistance rating of floors and walls separating ten
ants, including dwelling units, and not evaluated under Sec
tions 3410.6.3 and 3410.6.5. Under the categories and
occupancies in Table 3410.6.4, determine the appropriate
value and enter that value in Table 3410.7 under Safety Pa
rameter 3410.6.4, Tenant and Dwelling Unit Separation, for
fire safety, means of egress and general safety.

TABLE 3410.6.4
SEPARATION VALUES

CATEGORIES

OCCUPANCY a b c d e

A-I 0 0 0 0 1

A-2 -5 -3 0 1 3

R -4 -2 0 2 4

A-3, A-4, B, E, F, M, S-1 -4 -3 0 2 4

S-2 -5 -2 0 2 4

3410.6.AJ.l Categories. The categories for tenant and
dwelling unit separations are:

1. Category a - No fire partitions; incomplete fire
partitions; no doors; doors not self-closing or auto
matic closing.

2. Category b - Fire partitions or floor assembly less
than I-hour fire-resistance rating or not con-

TABLE 3409.6.3
COMPARTMENTATION VALUES

CATEGOR~ESa

a b c d e
Compartment size Compartment Compartment Compartment Compartment

equal to or greater than size of size of size of size of
OCCUPANCY 15,000 square feet 10,000 square feet 7,500 square feet 5,000 square feet 2,500 square feet

A-I, A-3 0 6 10 14 18

A-2 0 4 10 14 18

A-4, B, E, S-2 0 5 10 15 20

F, M, R, S-1 0 4 10 16 22

For SI: I square foot =0.093 m2.

a. For areas between categories, the compartmentation value shall be obtained by linear interpolation.
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TABLE 3410.6.6(2)
CONSTRUCTION-lYPE fACTOR

~
~

(Equation 34·~})VO=PVx CF

(positive or negative) in Table 3410.7 under Safety Parame
ter 3410.6.6, Vertical Openings, for fire safety, means of
egress and general safety. If the structure is a one-story
building, enter a value of 2. Unenclosed vertical openings
that conform to the requirements of Section 707 shall not be
considered in the evaluation of vertical openings.

3410.6.6.1l VertkaH iDlpenill1lg lformulla. The following
formula shall be used in computing vertical opening
value.

VO = Vertical opening value.

PV = Protection value [Table 3409.6.6(0]

CF = Construction type factor [Table 3409.6.6(2)]

TABLE 3410.6.6(1)
VERTICAL OPENING PROTECTION VALUE

3410.6.' HVAC systems:Evaluate the ability of the HVAC
system to resist the movement of smoke and fire beyond the
point of origin. Under the categories in Section 3409.6.7.1,
determine the appropriate value and enter that value into Ta
ble 3410.7 under Safety Parameter 3410.6.7, HVAC Sys
tems, for fire safety, means of egress and general safety.

341«]).6.'.1 Categories. The categories for HVAC sys
tems are:

1. Category a - Plenums not in accordance with
Section 602 ofthe International Mechanical Code.
-10 points.

2. Category b - Air movement in egress elements
not in accordance with Section 1016.4. -5 points.

3. Category c - Both categories a and. b are applica
ble. -15 points.

4. Category d - Compliance of the HVAC system
with Section 1016.4 and Section 602 of the Inter
national Mechanical Code. 0 points.

5. Category e - Systems serving one story; or a cen
tral boiler/chiller system without ductwork con
necting two or more stories. 5 points.

3410.6.8 AutiDlmatic fire detectimll. Evaluate the smoke de
tection capability based on the location and operation of au
tomatic fire detectors in accordance with Section 907 and
the International Mechanical Code. Under the categories
and occupancies in Table 3410.6.8, determine the appropri-

PROTECTION VAun:

None (unprotected opening) -2 times number floors connected

Less than 1 hour -1 times number floors connected

1· to less than 2 hours 1

2 hours or more 2

lr'IPIE OF CONSTRUCTIOi\JI

iA lIB liP!. IIIB mA 11118 I

FACTOR 1.2 1.5 2.2 3.5 2.5 3.5 2.

structed in accordance with Sections 708 or 711,
respectively.

3. Category c - Fire partitions with 1 hour or greater
fire-resistance rating constructed in accordance
with Section 708 and floor assemblies with I-hour
but less than 2-hour fire-resistance rating con
structed in accordance with Section 711, or with
only one tenant within the fire area.

4. Category d - Fire barriers with I-hour but less
than 2-hour fire-resistance rating constructed in
accordance with Section 706 and floor assemblies
with 2-hour or greater fire-resistance rating con
structed in accordance with Section 711.

5. Category e - Fire barriers and floor assemblies
with 2-hour or greater fire-resistance rating and
constructed in accordance with Sections 706 and
711, respectively.

3410.6.5 COJrIl"iidoIr' waJDs. Evaluate the fire-resistance rating
and degree of completeness of walls which create corridors
serving the floor, and constructed in accordance with Sec
tion 1016. This evaluation shall not include the wall ele
ments considered under Sections 3410.6.3 and 3410.6.4.
Under the categories and groups in Table 3410.6.5, deter
mine the appropriate value and enter that value into Table
3410.7 under Safety Parameter 3410.6.5, Corridor Walls,
for fire safety, means of egress and general safety.

TABLE 34\110.6.5
COJRROIDOR WAll VAUJES

1. Category a - No fire partitions; incomplete fire
partitions; no doors; or doors not self-closing.

2. Category b - Less than I-hour fire-resistance rat
ing or not constructed in accordance with Section
708.4.

3. Category c - I-hour to less than 2-hour fire-resis
tance rating, with doors conforming to Section 715
or without corridors as permitted by Section 1016.

4. Category d - 2-hour or greater fire-resistance rat-
ing, with doors conforming to Section 715.

3410.6.6 Verticall openings. Evaluate the fire-resistance
rating of vertical exit enclosures, hoistways, escalator open
ings and other shaft enclosures within the building, and
openings between two or more floors. Table 3410.6.6(1)
contains the appropriate protection values. Multiply that
value by the construction-type factor found in Table
3410.6.6(2). Enter the vertical opening value and its sign

a. Corridors not providing at least one-half the travel distance for all occupants
on a floor shall use Category b.

3410.6.5,]. Categories. The categories for corridor walls
are:

CATEGORIES

OCCUPANCY a III c8 018

A-I -10 -4 0 2

A-2 -30 -12 0 2

A-3, F, M, R, S-1 -7 -3 0 2

A-4, B, E, S-2 -5 -2 0 5
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ate value and enter that value into Table 3410.7 under Safety
Parameter 3410.6.8, Automatic Fire Detection, for fire
safety, means of egress and general safety.

TABLE 3410.6.8
AUTOMATIC FIRE DETECTION VALUES

CATEGORIES

OCCUPANCY a b c d e

A-I, A-3, F,
-10 -5 0 2 6

M, R, S-1

A-2 -25 -5 0 5 9

A-4, B, E, S-2 -4 -2 0 4 8

3410.6.8.1 Categories. The categories for automatic fire 
detection are: }

1. Category a - None.

2. Category b - Existing smoke detectors in HVAC
systems and maintained in accordance with the In
ternational Fire Code.

3. Category c - Smoke detectors in HVAC systems.
The detectors are installed in accordance with the
requirements for new buildings in the Interna
tional Mechanical Code.

4. Category d - Smoke detectors throughout all
floor areas other than individual guestrooms, ten
ant spaces and dwelling units.

5. Category e - Smoke detectors installed through-
out the fire area.

3410.6.9 Fire alarm systems. Evaluate the capability of the
fire alarm system in accordance with Section 907. Under the
categories and occupancies in Table 3410.6.9, determine the
appropriate value and enter that value into Table 3410.7 un
der Safety Parameter 3410.6.9, Fire Alarm, for fire safety,
means of egress and general safety.

TABLE 3410.6.9
FIRE ALARM SYSTEM VALUES

CATEGORIES

OCCUPANCY a ba c d

A-I, A-2, A-3, A-4, B, E, R -10 -5 0 5

F,M,S 0 5 10 15

a. For buildings equipped throughout with an automatic sprinkler system, add
2 points for activation by a sprinkler water flow device.

3410.6.9.1 Categories. The categories for fire alarm sys
tems are:

1. Category a - None.

2. Category b - Fire alarm system with manual fire
alarm boxes in accordance with Section 907.3 and
alarm notification appliances in accordance with
Section 907.9.

3. Category c - Fire alarm system in accordance
with Section 907.

4. Category d - Category c plus a required emer
gency voice/alarm communications system and a
fire command station that conforms to Section
403.8 and contains the emergency voice/alarm·
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communications system controls, fire department _
communication system controls and any other •
controls specified in Section 911 where those sys-
tems are provided.

3410.6.10 Smoke control. Evaluate the ability of a natural
or mechanical venting, exhaust or pressurization system to
control the movement of smoke from a fire. Under the cate
gories and occupancies in Table 3410.6.10, determine the
appropriate value and enter that value into Table 3410.7 un
der Safety Parameter 3410.6.10, Smoke Control, for means
of egress and general safety.

TABLE 3410.6.10
SMOKE CONTROL VALUES

CATIEGORIES

OCCUPANCY a b c d e f

A-I, A-2, A-3 0 1 2 3 6 6

A-4,E 0 0 0 1 3 5

B,M,R 0 23 33 33 33 43

F,S 0 23 23 33 33 33

a. This value shall be 0 if compliance with Category d or e in Section
3410.6.8.1 has not been obtained.

3410.6.10.1 Categories. The categories for smoke con
trol are:

1. Category a - None.

2. Category b - The building is equipped throughout 
with an automatic sprinkler system. Openings are _
provided in exterior walls at the rate of 20 square
feet (1.86 m2) per 50 linear feet (15240 mm) ofex-
terior wall in each story and distributed around the
building perimeter at intervals not exceeding 50
feet (15 240 mm). Such openings shall be readily
openable from the inside without a key or separate
tool and shall be provided with ready access
thereto. In lieu of operable openings, clearly and
permanently marked tempered glass panels shall
be used.

3. Category c - One enclosed exit stairway, with
ready access thereto, from each occupied floor of
the building. The stairway has operable exterior
windows and the building has openings in accor
dance with Category b. .

4. Category d - One smokeproof enclosure and the
building has openings in accordance with Cate
gory b.

5. Category e - The building is equipped throughout
with an automatic sprinkler system. Each fire area
is provided with a mechanical air-handling system
designed to accomplish smoke containment. Re
turn and exhaust air shall be moved directly to the
outside without recirculation to other fire areas of
the building under fire conditions. The system
shall exhaust not less than six air changes per hour _
from the fire area. Supply air by mechanical means •
to the fire area is not required. Containment of
smoke shall be considered as confining smoke to
the fire area involved without migration to other
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TABLE 3410.6.12
DEAD-END VALUES

a. For dead-end distances between categories, the dead-end value shall be ob
tained by linear interpolation.

Maximum allowable Maximum actual
travel distance travel distance

Max. allowable travel distance

1018. Exits shall be located a distance apart from
each other equal to not less than that specified in
Section 1014.2.

5. Category e - The area being evaluated meets both
Categories c and d.

3410.6.12 Dead ends. In spaces required to be served by
more than one means of egress, evaluate the length of the
exit access travel path in which the building occupants are
confined to a single path of travel. Under the categories and
occupancies in Table 3410.6.12, determine the appropriate
value and enter that value into Table 3410.7 under Safety Pa
rameter 3410.6.12, Dead Ends, for means ofegress and gen
eral safety.

3410.6.12.1 Categories. The categories for dead ends
are:

1. Category a - Dead end of 35 feet (10 670 nun) in
nonsprinklered buildings or 70 feet (21 340 mm) in
sprinklered buildings.

2. Category b - Dead end of 20 feet (6096 nun); or
50 feet (15 240 mm) in Group B in accordance with
Section 1016.3 exception 2.

3. Category c - No dead ends; or ratio of length to
width (lfw) is less than 2.5:1.

3410.6.13 Maximum exit access traveR dlistance. Evaluate
the length of exit access travel to an approved exit. Deter
mine the appropriate points in accordance with the follow
ing equation and enter that value into Table 3410.7 under
Safety Parameter 3410.6.13, Maximum Exit Access Travel
Distance, for means of egress and general safety. The maxi
mum allowable exit access travel distance shall be deter
mined in accordance with Section 1015.1.

3410.6.14 Elevator controL Evaluate the passenger eleva
tor equipment and controls that are available to the fire de
partment to reach all occupied floors. Elevator recall
controls shall be provided in accordance with the Interna
tional Fire Code. Under the categories and occupancies in
Table 3410.6.14, determine the appropriate value and enter
that value into Table 3410.7 under Safety Parameter
3410.6.14, Elevator Control, for fire safety, means of egress
and general safety. The values shall be zero for a sin
gle-story building.

Points = 20 x

CATEGOI

OCCUPANCY a b

A-I, A-3, A-4, B, E, F, M, R, S -2 0

A-2,E -2 0

TABLE 341iO.6.H
MEANS Of EGRESS VALUES

fire areas. Any other tested and approved design
which will adequately accomplish smoke contain
ment is pennitted.

6. Category f - Each stairway shall be one of the fol
lowing: a smokeproof enclosure in accordance
with Section 1019.1.8; pressurized in accordance
with Section 909.20.5; or shall have operable exte
rior windows.

3410.6.J1J.• Jl. Categornes. The categories for means of
egress capacity and number of exits are:

1. Category a - Compliance with the minimum re
quired means of egress capacity or number of exits
is achieved through the use of a fire escape in ac
cordance with Section 3403.

2. Category b - Capacity of the means of egress
complies with Section 1004 and the number ofex
its complies with the minimum number required
by Section 1018.

3. Category c - Capacity of the means of egress is
equal to or exceeds 125 percent of the required
means ofegress capacity, the means ofegress com
plies with the minimum required width dimen
sions specified in the code and the number of exits
complies with the minimum number required by
Section 1018.

4. Category d - The number of exits provided ex
ceeds the number of exits required by Section

3410.6.11J. Means ([J)lf egress lCapacity and JilIumber. Evalu
ate the means of egress capacity and the number of exits
available to the building occupants. In applying this section,
the means of egress are required to conform to Sections
1003 through 1014 and 1016 through 1023 (except that the
minimum width required by this section shall be detennined
solely by the width for the required capacity in accordance
with Table 1005.1). The number ofexits credited is the num
ber that are available to each occupant ofthe area being eval
uated. Existing fire escapes shall be accepted as a
component in the means ofegress when conforming to Sec
tion 3404. Under the categories and occupancies in Table
3410.6.11, determine the appropriate value and enter that
value into Table 3410.7 under Safety Parameter 3410.6.11,
Means of Egress Capacity, for means of egress and general
safety.

a. The values indicated are for buildings six stories or less in height. For build
ings over six stories in height, add an additional -10 points.

CATEGORiES

OCCUPANCY aa fa c dI e

A-I, A-2, A-3, A-4, E -10 0 2 8 10

M -3 0 1 2 4

B,F,S -1 0 0 0 0

R -3 0 0 0 0

•

•

2003 INTERNATIONAL ~nJlllDINGCODE® 575



EXISTING STRUCTURES

TABLE 3410.6.14
ELEVATOR CONTROL VALUES

ELEVATOR CATEGORIES

TRAVEL a b c d

Less than 25 feet of travel above
or below the primary level of

-2 0 0 +2elevator access for emergency
fire-fighting or rescue personnel

Travel of 25 feet or more above
or below the primary level of

-4 NP 0 +4
elevator access for emergency
fire-fighting or rescue personnel

For SI: 1 foot =304.8 mm.

3410.6.14.1 Categories. The categories for elevator con
trols are:

1. Category a - No elevator.

2. Category b - Any elevator without Phase I and II
recall.

3. Category c - All elevators with Phase I and II re
call as required by the International Fire Code.

4. Category d - All meet Category c; or Category b
where permitted to be without recall; and at least
one elevator that complies with new construction
requirements serves all occupied floors.

3410.6.15 Means of egress emergency lighting. Evaluate
the presence of and reliability of means ofegress emergency
lighting. Under the categories and occupancies in Table
3410.6.15, determine the appropriate value and enter that
value into Table 3410.7 under Safety Parameter 3410.6.15,
Means of Egress Emergency Lighting, for means of egress
and general safety.

TABLE 3410.6.15
MEANS OF EGRESS EMERGENCY LIGHTING VALUES

NUMBER OF EXITS CATEGORIES
REQUIRED BY
SECTION 1010 a b c

Two or more exits NP 0 4

Minimum of one exit 0 1 1

3410.6.15.1 Categoriies. The categories for means of
egress emergency lighting are:

1. Category a - Means of egress lighting and exit
signs not provided with emergency power in ac
cordance with Section 2702.

2. Category b - Means of egress lighting and exit
signs provided with emergency power in accor
dance with Section 2702.

3. Category c - Emergency power provided to
means of egress lighting and exit signs which pro
vides protection in the event of power failure to the
site or building.

3410.6.16 Mixed occupancfies. Where a building has two or
more occupancies that are not in the same occupancy classi
fication, the separation between the mixed occupancies
shall be evaluated in accordance with this section. Where
there is no separation between the mixed occupancies or the
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separation between mixed occupancies does not qualify for _
any of the categories indicated in Section 3410.6.16.1, the •
building shall be evaluated as indicated in Section 3410.6
and the value for mixed occupancies shall be zero. Under the
categories and occupancies in Table 3410.6.16, determine
the appropriate value and enter that value into Table 3410.7
under Safety Parameter 3410.6.16, Mixed Occupancies, for
fire safety and general safety. For buildings without mixed
occupancies, the value shall be zero.

TABLE 3410.6.16
MIXED OCCUPANCY VAlUESa

CATEGORiES

OCCUPANCY a b c

A-I, A-2, R -10 0 10

A-3, A-4, B, E, F, M, S -5 0 5

a. For fire-resistance ratings between categories, the value shall be obtained by
linear interpolation.

34HD.6.16.1 Categories. The categories for mixed occu
pancies are:

1. Category a - Minimum I-hour fire barriers be
tween occupancies.

2. Category b - Fire barriers between occupancies
in accordance with Section 302.3.2

3. Category c - Fire barriers between occupancies
having a fire-resistance rating of not less than _
twice that required by Section 302.3.2. •

3410.6.17 Automatic sprinklers. Evaluate the ability to
suppress a fire based on the installation of an automatic
sprinkler system in accordance with Section 903.3.1.1. "Re-
quired sprinklers" shall be based on the requirements of this
code. Under the categories and occupancies in Table
3410.6.17, determine the appropriate value and enter that
value into Table 3410.7 under Safety Parameter 3410.6.17,
Automatic Sprinklers, for fire safety, means of egress di-
vided by 2 and general safety.

TABLE 3410.6.17
SPRINKLER SYSTEM VALUES

CATEGORIES

OCCUPANCY a b c d e f

A-I, A-3, F, M, R, S-1 -6 -3 0 2 4 6

A-2 -4 -2 0 1 2 4

A-4, B, E, S-2 -12 -6 0 3 6 12

3410.6.17.1 Categories. The categories for automatic
sprinkler system protection are:

1. Category a - Sprinklers are required throughout;
sprinkler protection is not provided or the sprinkler
system design is not adequate for the hazard pro
tected in accordance with Section 903.

2. Category b - Sprinklers are required in a portion _
of the building; sprinkler protection is not provided •
or the sprinkler system design is not adequate for
the hazard protected in accordance with Section
903.
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3. Category c - Sprinklers are not required; none are
provided.

4. Category d - Sprinklers are required in a portion
of the building; sprinklers are provided in such
portion; the system is one which complied with the
code at the time of installation and is maintained
and supervised in accordance with Section 903.

5. Category e - Sprinklers are required throughout;
sprinklers are provided throughout in accordance
with Chapter 9.

6. Category f - Sprinklers are not required through
out; sprinklers are provided throughout in accor
dance with Chapter 9.

3410.6.li8 TIJrnddel!1lmllllllse. Evaluate the protection of inci
dental use areas in accordance with Section 302.1.1. Do not
include those where this code requires suppression through
out the building including covered mall buildings, high-rise
buildings, public garages and unlimited area buildings. As
sign the lowest score from Table 3409.6.18 for the building
or fIre area being evaluated. If there are no specific occu
pancy areas in the building or fire area being evaluated, the
value shall be zero.

TAlBllE 34~0l.6.~8

INCilDENTAllilSIE AREA VAUlllESa

PIROT!ECT~ON IPIROVm!ED

1 2
PROTECTiON AfSS lHollnll' lHoull's
REQUIRED BY ~ with and 2 and
TABL!E 302.11.11 !Nol11le lHoull' AfSS SIP AfSS lHolLBll's AfSS

2 Hours and AFSS -4 -3 -2 -2 -1 -2 0

2 Hours, or 1 Hour
-3 -2 -1 -1 0 0 0

andAFSS

1 Hour and AFSS -3 -2 -1 -1 0 -1 0

1 Hour -1 0 -1 0 0 0 0

1 Hour, or AFSS
-1 0 -1 0 0 0 0

with SP

AFSS with SP -1 -1 -1 0 0 -1 0

1 Hour or AFSS -1 0 0 0 0 0 0

a. AFSS = Automatic fIre suppression system; SP = Smoke partitions (See
Section 302.1.1.1).

NOTE: For Table 3409.7, see page 596.

3410.7 Bund.nng score. After determining the appropriate data
from Section 3410.6, enter those data in Table 3410.7 and total
the building score.

3410.8 Safety scores. The values in Table 3410.8 are the re
quired mandatory safety scores for the evaluation process listed
in Section 3410.6.

20103 ~NTERNATiONAllBll.BillO~NG COlDllE®

TABLE 34~0l.8

MANIDJATORY SAIFIE1fY SCORESa

IF~IRE MEAINlSOIF GENERAL
SAfETY EGRESS SAfETY

OCCUPANCY (MfS) (MME) (MGS)

A-I 16 27 27

A-2 19 30 30

A-3 18 29 29

A-4, E 23 34 34

B 24 34 34

F 20 30 30

M 19 36 36

R 17 34 34

S-1 15 25 25

S-2 23 33 33

a. MFS =Mandatory Fire Safety;
MME = Mandatory Means of Egress;
MGS =Mandatory General Safety.

3410.9 JEvaBuatnon. of building safety. The mandatory safety
score in Table 3410.8 shall be subtracted from the building
score in Table 3410.7 for each category. Where the final score
for any category equals zero or more, the building is in compli
ance with the requirements of this section for that category.
Where the final score for any category is less than zero, the
building is not in compliance with the requirements of this sec
tion.

3410.9.1 Mixed! OcculP3lndes.]For mixed occupancies, the
following provisions shall apply:

1. .Where the separation between mixed occupancies
does not qualify for any category indicated in Section
3410.6.16, the mandatory safety scores for the occu
pancy with the lowest general safety score in Table
3410.8 shall be utilized (see Section 3410.6.)

2. Where the separation between mixed occupancies
qualifies for any category indicated in Section
3410.6.16, the mandatory safety scores for each occu
pancy shall be placed against the evaluation scores for
the appropriate occupancy.
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TABLE 3410.7
SUMMARY SHEET - BUILDING CODe

Existing occupancy Proposed occupancy

Year building was constructed Number of stories Height in feet

Type of construction Area per floor

Percentage of open perimeter % Percentage of height reduction %

Completely suppressed: Yes ---No --- Corridor wall rating

Compartmentation: Yes ---No --- Required door closers: Yes No

Fire-resistance rating of vertical opening enclosures

Type of HVAC system , serving number of floors

Automatic fire detection: Yes ---No , type and location

Fire alarm system: Yes ---No , type

Smoke control: Yes ---No type

Adequate exit routes: Yes ---No Dead ends: Yes No

Maximum exit access travel distance Elevator controls: Yes No

Means of egress emergency lighting: Yes ---No Mixed occupancies: Yes No

SAFETY PARAMETERS fiRE SAFETY (FS) MEANS OF EGRESS (ME) GENERAL SAFETY (GS)

3410.6.1 Building Height
3410.6.2 Building Area
3410.6.3 Compartmentation

3410.6.4 Tenant and Dwelling Unit Separations
3410.6.5 Corridor Walls
3410.6.6 Vertical Openings

3410.6.7 HVAC Systems
3410.6.8 Automatic Fire Detection
3410.6.9 Fire Alarm System

3410.6.10 Smoke control * * * *
3410.6.11 Means of Egress * * * *
3410.6.12 Dead ends ****

3410.6.13 Maximum Exit Access Travel Distance * * * *
3410.6.14 Elevator Control
3410.6.15 Means of Egress Emergency Lighting * * * *

3410.6.16 Mixed Occupancies * * * *
3410.6.17 Automatic Sprinklers +2=
3410.6.18 Incidental Use

Building score - total value

* * * *No applicable value to be inserted.

TABLE 3410.9
EVALUATION FORMUlAS8

FORMULA T.3409.7 1.3409.8 SCORE PASS FAIL

FS-MFS ~O (FS) - -- (MFS) =
ME-MME~O (ME) - (MME) =
GS-MGS~O (GS) - (MGS) = --

a. FS =Fire Safety
ME =Means of Egress
GS =General Safety
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MFS =Mandatory Fire Safety
MME =Mandatory Means of Egress
MGS =Mandatory General Safety
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CHAPTER 35

REFERENCED STANDARDS

This chapter lists the standards that are referenced in various sections of this document. The standards are listed herein by the pro
mulgating agency of the standard, the standard identification, the effective date and title, and the section or sections of this document
that reference the standard. The application of the referenced standards shall be as specified in Section 102.4.

AA
Standard
reference
number

Aluminum Association
900 - 19th Street N.W., Suite 300
Washington, DC 20006

Title

Referenced
in code

section number

ADM 1-00

ASM35-80

AAMA

Aluminum Design Manual: Part I-A Aluminum Structures, Allowable Stress Design; and Part I-B
-Aluminum Structures, Load and Resistance Factor Design of Buildings and Similar Type Structures .. 1604.3.5,2002.1

Aluminum Sheet Metal Work in Building Construction 2002.1

American Architectural Manufacturers Association
1827 Waldon Office Square, Suite 104
Schaumburg, IL 60173

Standard
reference
number Title

Referenced
in code

section number

1402-86

101II.S.2-97

10I/1.S.2/NAFS-02

ACI

Standard Specifications for Aluminum Siding, Soffit and Fascia 1404.5.1

Voluntary Specifications for Aluminum, Vinyl (PVC) and Wood Windows and Glass Doors 1714.5.1

Voluntary Performance Specification for Windows, Skylights and Glass Doors 1714.5.1,2405.5

American Concrete Institute
P.O. Box 9094
Farmington Hills, MI 48333-9094

Standard
reference
number Title

Referenced
in code

section number

216.1-97

318-02

530-02

530.1-02

TGff1.1-01

Method for Determining Fire Resistance of Concrete and
Masonry Construction Assemblies Table 721.1(2), 721.1

Building Code Requirements for Structural Concrete 1604.3.2, Table 1617.6, 1617.6.2.4.3, Table 1704.3, 1704.4.1,
Table 1704.4,1708.3,1805.4.2.6,1805.9, 1808.2.23.1.1, 1808.2.23.2,

1808.2.23.2.1, 1808.2.23.2.2, 1809.2.3.2, 1809.2.3.2.2, 1810.1.2.2, 1812.8,
1901.2,1901.3, 1901.4, 1902, 1903.1, 1903.2, 1903.3,1903.4,1903.5.1,

1903.6,1904.4.2,1905.1.4,1905.3,1905.4, 1905.5, 1905.6.5.5, 1905.8.3,1905.11.3,
1906.1.5,1906.3,1906.4.3,1907.1,1907.2,1907.4.1, 1907.6, 1907.7.2, 1907.7.3,

907.7.4,1907.7.5,1907.8,1907.9,1907.10,1907.11, 1907.12, 1907.13, 1908,1908.1.1,
1908.1.2, 1908.1.3, 1908.1.4, 1908.1.5, 1908.1.6, 1908.1.7, 1908.1.8, 1908.1.9,

1909.1,1909.3,1909.4,1909.5,1909.6,1910, 1910.2.1, 1910.2.2, 1910.2.3, 1910.2.4,
1910.3.1,1910.4.1, 1910.4.2, 1910.4.3, 1910.4.3.1, 1910.5.2, 1913.1,2108.3,2205.3

Building Code Requirements for Masonry Structures 1405.5, 1405.5.3, 1405.9,1604.3.4,1704.5,1704.5.1,
Table 1704.5.1, 1704.5.2, Table 1703.3.1,1708.1.1,1708.1.2,1708.1.3,

1805.5.2,1812.7,2101.2.3,2101.2.4,2101.2.5, 2.103.11.6, 2106.1,
2106.1.1.1,2106.1.1.2,2106.1.1.3,2106.3,2106.4,2106.5,2106.6,

2107.1,2107.2,2107.2.1,2107.2.2,2107.2.4,2107.2.5, 2107.2.6, 2108.1,
2108.2,2108.4,2109.1,2109.2.3.1,2109.2.3.2

Specifications for Masonry Structures 1405.5.1, 1405.9.1, TableI704.5.1, Table 1704.5.3,1805.5.2,
2103.11.7,2104.1,2104.1.1,2104.3,

Acceptance Criteria for Moment Frames Based on Testing 1908.1.3
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REFERENCED STANDARDS

AF&PA
Standard
reference
number

American Forest & Paper Association
1111 19th St, NW Suite 800
Washington, DC 20036

Title

Referenced
in code

section number

AF&PA-93

AF&PAJASCE 16--95

NDS-ol

T.R. No. 7-87

WCDNo.4-89

WFCM-ol

AHA

Span Tables for Joists and Rafters 2306.1.1,2308.8,2308.10.2,2308.10.3

Load and Resistance Factor Design (LRFD) for Engineered Wood Construction 2307.1

National Design Specification (NDS) for Wood Construction-
with 2001 Supplement 721.6.3.2,1715.1.1,1715.1.4,1805.4.5,1808.1,2306.1,2306.2.1,

2306.3.2, Table 2306.3.1, Table 2306.4.1,2306.3.4,2306.3.5,2306.4.1, Table 2308.9.3(4)

Basic Requirements for Permanent Wood Foundation System 1805.4.6, 1807.2,2304.9.5

Plank and Beam Framing for Residential Buildings 2306.1.2

Wood Frame Construction Manual for One- and Two-Family Dwellings 2301.2.3, 2308.1, 2308.2.1

American Hardwood Association
1210 West N.W. Highway
Palatine, IL 60067

Standard
reference
number Title

Referenced
in code

section number

A135.4-95

A135.5-95

A135.6--98

A194.1-85

AISC

Basic Hardboard ,' 1404.3.1,2303.1.6

Prefinished Hardboard Paneling 2303.1.6, 2304.6.2

Hardboard Siding 1404.3.2,2303.1.6 _

Cellulosic Fiber Board 2303.1.5 .,

American Institute of Steel Construction
One East Wacker Drive, Suite 3100
Chicago, IL 60601-2001

Standard
reference
number Title

Referenced
in code

section number

335-89s1

341-02

HSS (2000)

LRFD (1999)

AISI

Specification for Structural Steel Buildings-Allowable Stress Design and
Plastic Design, including Supplement No.1, 2001 1604.3.3, Table 1617.6.2, Table 1704.3, 2203.2, 2205.1

Seismic Provisions for Structural Steel Buildings 1602.1, Table 1617.6.2, 1707.2, 1708.4,
2205.2.1,2205.2.2,2205.3,2205.3.1

Load and Resistance Factor Design Specification for Steel Hollow
Structural Sections 1604.3.3, Table 1617.6,2203.2,2205.1

Load and Resistance Factor Design Specification for Structural
Steel Buildings 1604.3.3, Table 1617.6, Table 1704.3,2203.2,2205.1,2205.3

American Iron and Steel Institute
1140 Connecticut Avenue
Suite 705
Washington, DC 20036

Standard
reference
number Title

Referenced
in code

section number

NASPEC 2001

General

Header

Truss

580

North American Specification for Design of Cold-Formed Steel Structural Members 1604.3.3,2209.1

Standard for Cold-Formed Steel Framing-General Provisions, 2001 2210.1

Standard for Cold-Formed Steel Framing-Header Design, 2001 2210.2

Standard for Cold-Formed Steel Framing-Truss Design, 2001 2210.3
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e AITC

IRllEfERENCEiJ STANDARDS

American Institute of Timber Construction
Suite 140
7012 S. Revere Parkway
Englewood, CO 80112

Standard
reference
number Title

Referenced
in code

section number

A 190.1-1992

Technical Note 7-1996

104-84

110-01

112-93

113-01

117-01

119-96

200-92

500-91

Structural Glued Laminated Timber 2303.1.3,2306.1

Calculation of Fire Resistance of Glued Laminated Timbers 721.6.3.3

Typical Construction Details 2306.1

Standard Appearance Grades for Structural Glued Laminated Timber 2306.1

Tongue-and-Groove Heavy Timber Roof Decking 2306.1

Dimensions of Structural Glued Laminated Timber 2306.1

Standard Specifications for Structural Glued Laminated Timber of Softwood Species-
Design Requirements-Standard Specifications for Structural Glued Laminated Timber
of Softwood Species-Manufacturing Requirements 2306.1

Standard Specifications for Structural Glued Laminated Timber of Hardwood Species '" 2306.1

Inspection Manual 2306.1

Determination of Design Values for Structural Glued Laminated Timber " 2306.1

Standard for Automotive Lifts-Safety Requirements for Construction, Testing and Validation 3001.2

Scheme for the Identification of Piping Systems 415.9.6.4
Portland Cement and Portland Cement Lime Plastering, Exterior (Stucco) and Interior 2109.8.4.6

Lathing and Furring for Portland Cement and Portland Cement Lime Plastering, Exterior Stucco and Interior 2109.8.4.6

Installation of Ceramic Tile in the Wet-set Method, with Portland Cement Mortar 2103.9
Installation of Ceramic Tile, Quarry Tile on a Cured Portland Cement Mortar Setting Bed

with Dry-set or Latex-Portland Mortar 2103.9

Installation of Ceramic Tile with Organic Adhesives or Water Cleanable Tile-setting Epoxy Adhesive 2103.9.7
Installation of Ceramic Tile with Dry-set Portland Cement Mortar or

Latex-Portland Cement Mortar 2103.9.1,2103.9.2,2103.9.3

Installation of Ceramic Tile with Chemical Resistant, Water Cleanable Tile-setting-and-grouting Epoxy 2103.9.4

Specification for Electrically Conductive Ceramic Tile Installed with Conductive Dry-set Portland Cement Mortar .. 2103.9.2

Installation of Ceramic Tile with Chemical Resistant Furan Resin Mortar and Grout. 2103.9.5

Installation of Ceramic Tile with Modified Epoxy Emulsion Mortar/Grout 2103.9.6

Installation of Grout in Tilework 2103.9.8

Specifications for Dry-set Portland Cement Mortar 2103.9.1

Specifications for Conductive Dry-set Portland Cement Mortar 2103.9.2

Specifications for Chemical Resistant, Water Cleanable
Tile-setting and -grouting Epoxy and Water Cleanable Tile-setting Epoxy Adhesive 2103.9.4

Specifications for Latex-portland Cement Mortar 2103.9.3

Specifications for Chemical Resistant Furan Mortar and Grouts for Tile Installation 2103.9.5

Specifications for Cement Grouts for Tilelnstallation 2103.9.8

Specifications for Modified Epoxy Emulsion Mortar/Grout 2103.9.6

Specifications for Organic Adhesives for Installation of Ceramic Tile 2103.9.7

Specifications for Ceramic Tile 2103.4

Particleboard 2303.1.7, 2303.1.7.1

ALI
Standard
reference
number

ALCTV-98

e
ANSI
Standard
reference
number

A 13.1-96

A 42.2-71

A 42.3-71

AI08.1A-99
AI08.IB-99

A108.4-99
AI08.5-99

A108.6--99

A108.7-92

AI08.8-99

A108.9-99

A 108.10-99

A 118.1-99

A 118.2-99

A 118.3-99

A 118.4-99

A 118.5-99

e A 118.6--99

A 118.8-99

A 136.1-99

A 137.1-88

A 208.1-99

Automotive Lift Institute
P.O. Box 33116
Indialantic, FL 32903-3116

Title

American National Standards Institute
25 West 43rd Street, Fourth Floor
New York, NY 10036

Title

Referenced
in code

section number

Referenced
in code

section number

2003 INTERNATIONAllBUllDING CODIE® 581



REFERENCED STANDARDS

B 31.3-99

Z 97.1-84 (RI994)

APA

ANSI-continued

Process Piping-Including Addendum 415.9.6.1

Safety Glazing Materials Used in Buildings-Safety Performance
Specifications and Methods of Test (Reaffirmed 1994) 2406.1.3,2406.1.2,2407.1

APA - Engineered Wood Association
P.O. Box 11700
Tacoma, WA 98411-0700

Standard
reference
number Title

Referenced
in code

section number

APAPDS

APA PDS Supplement 1-90

APA PDS Supplement 2-92

APA PDS Supplement 3-90

APA PDS Supplement 4-90

APA PDS Supplement 5-95

EWS R54D--96

EWS S475-99

EWS S560-99

EWS T30D--99

EWS X440-00

EWS X445-97

EWS X45D--97

ASAE

Plywood Design Specification (revised 1998) 2306.1, Table 2306.3.1,2306.3.2,2306.4.1

Design and Fabrication of Plywood Curved Panels (revised 1995) 2306.1

Design and Fabrication of Plywood-lumber Beams (revised 1998) 2306.1

Design and Fabrication of Plywood Stressed-skin Panels (revised 1996) ~ 2306.1

Design and Fabrication of Plywood Sandwich Panels (revised 1993) 2306.1

Design and Fabrication of All-plywood Beams (revised 1995) 2306.1

Builders Tips: Proper Storage and Handling of Glulam Beams 2306.1

Glued Laminated Beam Design Tables : 2306.1

Field Notching and Drilling of Glued Laminated Timber Beams 2306.1

Glulam Connection Details 2306.1

Product Guide-Glulam 2306.1

Glulam in Residential Construction -Southern Edition 2306.1

Glulam in Residential Construction -Western Edition 2306.1

American Society of Agricultural Engineers
2950 Niles Road
St. Joseph, MI 49085-9659

Standard
reference
number Title

Referenced
in code

section number

EP 484.2 (1998)

EP 486.1 (2000)

EP 559 (1997)

Diaphragm Design of Metal-Clad, Wood-Frame Rectangular Buildings 2306.1

Shallow Post Foundation Design 2306.1

Design Requirements and Bending Properties for Mechanically Laminated Columns 2306.1

ASCE/SEI
American Society of Civil Engineers
Structural Engineering Institute
1801 Alexander Bell Drive
Reston, VA 20191-4400

Standard
reference
number Title

Referenced
in code

section number

3-91

5-02

6-02

7-02

582

Structural Design of Composite Slabs 1604.3.3, 2209.2

Building Code Requirements for Masonry Structures 1405.5, 1405.5.3, 1405.9, 1604.3.4, 1704.5, 1704.5.1,
Table 1704.5.1,1704.5.2, Table 1703.3.1, 1708.1.1, 1708.1.2, 1708.1.3,

1805.5.2, 1812.7,2101.2.3,2101.2.4,2101.2.5,2103.11.6,2106.1,
2106.1.1.1,2106.1.1.2,2106.1.1.3,2106.3,2106.4,2106.5,2106.6,

2107.1,2107.2,2107.2.1,2107.2.2,2107.2.4,2107.2.5, 2107.2.6, 2108.1,
2108.2,2108.4,2109.1,2109.2.3.1,2109.2.3.2

Specifications for Masonry Structures 1405.5.1, 1405.9.1, TableI704.5.1, Table 1704.5.3, 1805.5.2,
2103.11.7,2104.1,2104.1.1,2104.3,

Minimum Design Loads for Buildings and Other Structures 1605.1, 1605.2.2, 1605.3.1.2, 1605.3.2, 1608.1, 1608.3,
1608.3.4, 1608.3.5, 1608.4, 1608.5, 1608.6, 1608.7, 1608.8,

1608.9,1609.1.1,1609.1.4.1,1609.3, Table 1609.3.1,1609.7.3,1612.2, _
1614.1,1616.1,1616.3,1616.4.5,1616.5, Table 1616.5.1.1, Table 1616.5.1.2, _

1616.6,1617.1,1617.2,1617.2.1,1617.2.2.2,1617.3, 1617.4, 1617.6,
1617.6.1,1617.6.1.1,1618.1,1619,1620.1,1620.1.1, 1620.1.2, 1620.1.3,

1620.2.1,1620.2.7,1620.3.1,1621.1,1621.1.1,1621.1.2,1621.1.3,
1622.1,1622.1.1,1622.1.2,1622.1.3,1623.1,1623.1.1
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8-90

16-95
19-96

24-98

29-99

32-01

ASME

REFERENCE~STANDAR~S

~SCElSE~--eiOi1Itill"il!Jledi

Specification for the Design of Cold-formed Stainless Steel Structural Members 1604.3.3,2209.1
Load and Resistance Factor Design (LRFD) for Engineered Wood Construction 2307.1

Structural Applications of Steel Cables for Buildings 2207.1, 2207.2

Flood Resistant Design and Construction 1203.3.2, 1612.4, 1612.5,3001.2

Calculation Methods for Structural Fire Protection 721.1

Design and Construction of Frost Protected Shallow Foundations 1805.2.1

American Society of Mechanical Engineers
Three Park Avenue
New York, NY 10016-5990

Standard
reference
number Title

Referenced
in code

section number

A17.1-2000 Safety Code for Elevators and Escalators 1007.4, 1607.8.1,3001.2,3001.4,3002.5,3003.2,3409.7.2,

AI8.1-1999 Safety Standard for Platform Lifts and Stairway Chairlifts-with A18.1a-2001 Addenda 1007.5,1109.1,3409.7.3

A90.1-1997 Safety Standard for Belt Manlifts-with A90.1a-1999 Addenda 3001.2

B16.18-1984 (Reaffirmed 1994) Cast Copper Alloy Solder Joint Pressure Fittings 909.13.1

B16.22-1995 Wrought Copper and Copper Alloy Solder Joint Pressure Fittings-with B16.22a-1998 Addenda 909.13.1

B20.1-2000 Safety Standard for Conveyors and Related Equipment. ; 3001.2, 3005.3

Specification for General Requirements for Rolled Steel, Structural Steel Bars,
Plates, Shapes, and Sheet Piling Table 1704.3

Specification for Carbon Structural Steel. 1809.3.1,2103.11.5

Specification for Steel Wire, Plain, for Concrete Reinforcement 2103.11.5,2103.11.6

Specification for Zinc (Hot-Dip Galvanized) Coating on Iron and Steel Products 2103.11.7.1

Specification for Zinc Coating (Hot Dip) on Iron and Steel Hardware 2103.11.7.1

Specification for Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet and Strip 2103.11.5

Specification for Steel Welded Wire Reinforcement, Plain for Concrete 2103.11.4,2103.11.5

Specification for Welded and Seamless Steel Pipe Piles 1809.3.1,1810.6.1

Specification for Low and Intermediate Tensile Strength Carbon Steel Plates 1809.3.1, 1810.6.1

Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength 1912.1

Specification for Steel Strand, Uncoated Seven-Wire for Prestressed Concrete 1809.2.3.1,2103.11.6
Specification for Uncoated Stress-Relieved Steel Wire for Prestressed Concrete 2103.11.6

Specification for Straight-Beam Ultrasonic Examination of Steel Plates 1708.4

Specification for Steel Wire, Deformed for Concrete Reinforcement 2103.11.3, 2103.11.4

Specification for General Requirements for Wire Rods and Coarse Round Wire, Carbon Steel 2103.11.6
Specification for Steel, Sheet, Carbon, and High-Strength, Low-Alloy, Hot-Rolled and

Cold-Rolled, General Requirements for Table 1704.3

Specification for High-Strength Low-Alloy Columbium-Vanadium Structural Steel 1809.3.1

Specification for High-Strength Low-Alloy Structural Steel with 50 ksi (345 Mpa)
Minimum Yield Point to 4 Inches (l00 mm) Thick 1809.3.1

Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement .. 1708.3, 1908.1.8,2103.11.1,2103.11.6

Specification for Zinc-Coated (Galvanized) Carbon Steel Wire 2103.11.7.3

Specification for Steel Sheet, Zinc-Coated Galvanized or Zinc-Iron Alloy-Coated
Galvannealed by the Hot-Dip Process : , Table 1507.4.3,2211.2,2211.2.2.1

Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete Reinforcement. 1704.4.1, 1903.5.2, 1908.1.3

Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete Reinforcement 2103.11.1, 2103.11.6, 2108.3

Specification for Uncoated High~Strength Steel Bar for Prestressing Concrete 2103.11.6, 2106.1.1.3.1

Specification for Steel Sheet, Metallic-Coated by the Hot-Dip Process and Prepainted
by the Coil-Coating Process for Exterior Exposed Building Products Table 1507.4.3

Specification for Zinc-Coated (Galvanized) Steel Bars for Concrete Reinforcement 2103.11.1

Specification for Epoxy-Coated Steel Reinforcing Bars 2103.11.1

ASTM
Standard
reference

e number

A 6/A 6M- 01b

A 36/A 36M-oO

A 82-01

A 123/A 123M-97e1

A 153-01a

A 167-99

A 185-01

A 252-e01

A 283/A 283M-oO

A 307-00

A 416-99
A 421/A 421M-98

A 435/A 435M-90 (2001)

A 496-01
A 51 Q--->.OO

A 568/A 568M-01

A 572/A 572M-Ol

A 588/A 588M-01

A 615/A 615M-00

A 641/A 641M-98

A 653/A 653M-01a

A 706/A 706M-00

A 706/A 706M-Ol

e A 722/A 722M-98

A 755/A 755M-01

A 767/A 767M-oOb

A 775/A 775M-01

ASTM International
100 Barr Harbor Drive
West Conshohocken, PA 19428-2959

Title

Referenced
in code

section number
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REFERENCED STANDARDS

A 792/A 792M-01a

A 875/A 875M-01a

A 884-99

A 898/A 898M-91 (2001)

A 899-91 (1999)

A 913/A 913M-01

A 951-00

A 996/A 996M-00

A1008-01a

B 42-98

B 43-98

B 68-99

B 88-9gel

B 101-01

B 209-96

B 251-97

B 280-9gel

B 633-98eOl

C 5-79 (1997)

C 22/C 22M-OO

C27-98

C 28/C 28M-OO

C 31/C 31M-98

C 33-99ae1

C 33-01a

C 34-96 (2001)

C 35-95 (2001)

C 36/C 36M-Ol

C 37/C 37M-01

C 39-99ael

C 42/C 42M-99

C 55-01a

C 56-96 (2001)

C 59/C 59M-00

C 61/C 61M-OO

C 62-01

C67-02

C 73-99a

C 79-01

C 90-01a

C 91-01

C 94/C 94M-OO

C 126-99

C 140--01 ae1

C 150--99a

C 150-01

C 172-99

C 199-84 (2000)

C 206-84 (1997)

C 207-91 (1997)

C 208-95 (2001)

C 212-00

C 216-01a

C 270-01a

C 315-00

C 317/C 317M-00

AS1M--eontinuedi
Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated by the

Hot-Dip Process Table 1507.4.3,2211.2.2,2211.2.2.1

Specification for Steel Sheet Zinc-5% Aluminum Alloy-Coated by the Hot Dip Process 2211.2.2, 2211.2.2.1

Specification for Epoxy-Coated Steel Wire and Welded Wire Fabric for Reinforcement. .. , .. '" 2103.11.7.2

Specification for Straight Beam Ultrasonic Examination of Rolled Steel Structural Shapes 1708.4

Specification for Steel Wire Epoxy-Coated 2103.11.7.2

Specification for High-Strength Low-Alloy Steel Shapes of Structural Quality,
Produced by Quenching and Self-Tempering Process (QST) 1809.3.1

Specification for Masonry Joint Reinforcement. 2103.11.2

Specification for Rail-Steel and Axle-Steel Deformed Bars for Concrete Reinforcement 2103.11.1,2103.11.6

Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-Strength
Low-Alloy and High-Strength Low-Alloy with Improved Formability 2103.11.5

Specification for Seamless Copper Pipe, Standard Sizes 909.13.1

Specification for Seamless Red Brass Pipe, Standard Sizes 909.13.1

Specification for Seamless Copper Tube, Bright Annealed 909.13.1

Specification for Seamless Copper Water Tube 909.13.1

Specification for Lead-Coated Copper Sheet and Strip for Building Construction Table 1507.4.3

Specification for Aluminum and Aluminum-Alloy Steel and Plate Table 1507.4.3

Specification for General Requirements for Wrought Seamless Copper and Copper-Alloy Tube 909.13.1

Specification for Seamless Copper Tube for Air Conditioning and Refrigeration Field Service 909.13.1

Specification for Electrodeposited Coatings of Zinc on Iron and Steel. 2211.2

Specification for Quicklime for Structural Purposes Table 2507.2

Specification for Gypsum Table 2506.2

Specification for Standard Classification of Fireclay and High-Alumina Refractory Brick 2111.5,2111.8

Specification for Gypsum Plasters Table 2507.2

Practice for Making and Curing Concrete Test Specimens in the Field Table 1704.4, 1905.6.3.2, 1905.6.4.2

Specification for Concrete Aggregates Table 1904.2.1

Specification for Concrete Aggregates 721.3.1.4,721.4.1.1.3

Specification for Structural Clay Load-Bearing Wall Tile 2103.2

Specification for Inorganic Aggregates for Use in Gypsum Plaster Table 2507.2

Specification for Gypsum Wallboard Figure 721.5.1(2), Figure 721.5.1(3), Table 721.5.1(2), Table 2506.2

Specification for Gypsum Lath Table 2507.2

Test Method for Compressive Strength of Cylindrical Concrete Specimens 1905.6.3.2

Test Method for Obtaining and Testing Drilled Cores and Sawed Beams of Concrete 1905.6.5.2

Specification for Concrete Brick ; Table 721.3.2,2103.1,2105.2.2.1.2

Specification for Structural Clay Non-Load-Bearing Tile 2103.2
Specification for Gypsum Casting and Molding Plaster Table 2507.2

Specification for Gypsum Keene's Cement Table 2507.2

Specification for Building Brick (Solid Masonry Units Made from Clay or Shale) 2103.2, 2105.2.2.1.1

Test Methods of Sampling and Testing Brick and
Structural Clay Tile 721.4.1.1.1,1507.3.5,2104.5,2105.2.2.1.1,2109.8.1.1

Specification for Calcium Silicate Face Brick (Sand-Lime Brick) " Table 721.3.2, 2103.1

Specification for Treated Core and Nontreated Core Gypsum Sheathing Board Table 2506.2

Specification for Loadbearing Concrete Masonry Units Table 721.3.2,1805.5.2,2103.1,2105.2.2.1.2

Specification for Masonry Cement. Table 2103.7(1), Table 2507.2

Specification for Ready-Mixed Concrete ,' , 109.3.1,1905.8.2

Specification for Ceramic Glazed Structural Clay Facing Tile, Facing Brick, and Solid Masonry Units 2103.2

Test Method Sampling and Testing Concrete Masonry Units and Related Units 721.3.1.2,1507.3.5,2105.2.2.1.2

Specification for Portland Cement 1904.1, Table 1904.2.3

Specification for Portland Cement Table 2103.7(1), Table 2507.2

Practice for Sampling Freshly Mixed Concrete Table 1704.4, 1905.6.3.1

Test Method for Pier Test for Refractory Mortars 2111.5, 2111.8, 2113.12

Specification for Finishing Hydrated Lime Table 2507.2

Specification for Hydrated Lime for Masonry Purposes Table 2103.7(1)

Specification for Cellulosic Fiber Insulating Board 2303.1.5

Specification for Structural Clay Facing Tile 2103.2

Specification for Facing Brick (Solid Masonry Units Made from Clay or Shale) 2103.2, 2105.2.2.1.1

Specification for Mortar for Unit Masonry 2103.7, Table 2103.7(2)

Specification for Clay Flue Linings 2113.11.1, Table 2113.16(1), Table 2113.16(2)

Specification for Gypsum Concrete 1915.1

•

•
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C 330-99

C 331-01

C406-00

C 442/C 442M-Ol

C472-99

C473-00

C474-01

C475-01

C476-01

C 503-9geOl

C 514-01

C 516-eOl

C 547-00

C 549-81 (1995)

C 557-99

C 568-99

C 587-97

C 588/C 588M-Ol

C 595-00

C 595-01

C 6'15-99

C 616-99

C 618-99

C 629-99

C 630/C 630M-Ol

C 631-00

C 635-00

C 636-96

C645-00

C 652-01a

C 685/ C 685M-98a

C 744-99

C 754-00

C 836-00

C 840-01
C 841-99

C 842-99

C 843-99

C 844-99

C 845-96

C 847-95 (2000)

C 887-79a (2001)

C 897-00

C926-98a

C 9311C 931M-Ol

C 932-98a

C 933-96a (2001)

C 946-91 (2001)

C954-00

e C9SS-Ql

C956-97

IRlEfERIENCrED STANDARDS

ASTM--contilnlued

Specification for Lightweight Aggregates for Structural Concrete 721.1.1, 1905.1.4

Specification for Lightweight Aggregates for Concrete Masonry Units 721.3.1.4, 721.4.1.1.3

Specification for Roofing Slate 1507.7.4

Specification for Gypsum Backing Board, Gypsum, Coreboard and Gypsum Shaftliner Board Table 2506.2

Specification for Standard Test Methods for Physical Testing of Gypsum,
Gypsum Plasters and Gypsum Concrete Table 2506.2

Test Method for Physical Testing of Gypsum Panel Products Table 2506.2

Test Methods for Joint Treatment Materials for Gypsum Board Construction Table 2506.2

Specification for Joint Compound and Joint Tape for Finishing Gypsum Wallboard Table 2506.2

Specification for Grout for Masonry 2103.10,2105.2.2.1.1,2105.2.2.1.2

Specification for Marble Dimension Stone (Exterior) 2103.3

Specification for Nails for the Application of Gypsum Board Table 721.1(2), Table 721.1(3), Table 2306.4.5, Table 2506.2

Specifications for Venniculite Loose Fill Thermal Insulation 721.3.1.4,721.4.1.1.3

Specification for Mineral Fiber Pipe Insulation Table 721.1(2), Table 721.1(3)

Specification for Perlite Loose Fill Insulation 721.3.1.4, 721.4.1.1.3

Specification for Adhesives for Fastening Gypsum Wallboard to Wood Framing Table 2506.2

Specification for Limestone Dimension Stone 2103.3

Specification for Gypsum Veneer Plaster Table 2507.2

Specification for Gypsum Base for Veneer Plasters Table 2507.2

Specification for Blended Hydraulic Cements 1904.1, Table 1904.2.3

Specification for Blended Hydraulic Cements Table 2103.7(1), Table 2507.2

Specification for Granite Dimension Stone 2103.3

Specification for Quartz-Based Dimension Stone 2103.3

Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for
Use as a Mineral Admixture in Concrete 1904.1, Table 1904.2.3

Specification for Slate Dimension Stone , 2103.3

Specification for Water-Resistant Gypsum Backing Board Table 2506.2

Specification for Bonding Compounds for Interior Gypsum Plastering Table 2507.2

Specification for the Manufacturer, Perfonnance, and Testing of Metal Suspension
Systems for Acoustical Tile and Lay-In Panel Ceilings 803.9.1.1, 2506.2.1

Practice for Installation of Metal Ceiling Suspension Systems for Acoustical Tile and Lay-In Panels 803.9.1.1

Specification for Nonstructural Steel Framing Members Table 2506.2, Table 2507.2

Specification for Hollow Brick (Hollow Masonry Units Made from Clay or Shale) 2103.2, 2105.2.2.1.1

Specification for Concrete Made by Volumetric Batching and Continuous Mixing 1905.8.2

Specification for Prefaced Concrete and Calcium Silicate Masonry Units 2103.1

Specification for Installation of Steel Framing Members to Receive
Screw-Attached Gypsum Panel Products Table 2508.1, Table 2511.1

Specification for High Solids Content, Cold Liquid-Applied Elastomeric
Waterproofing Membrane for Use with Separate Wearing Course 1507.15.2

Specification for Application and Finishing of Gypsum Board Table 2508.1, 2509.2

Specification for Installation ofInterior Lathing and Furring Table 2508.1, Table 2511.1

Specification for Application of Interior Gypsum Plaster Table 2511.1, 2511.3, 2511.4

Specification for Application of Gypsum Veneer Plaster Table 2511.1

Specification for Application of Gypsum Base to Receive Gypsum Veneer Plaster Table 2508.1

Specification for Expansive Hydraulic Cement. 1904.1, Table 1904.2.3

Specification for Metal Lath Table 2507.2

Specification for Packaged, Dry, Combined Materials for Surface Bonding Mortar 1807.2.2,2103.8

Specification for Aggregate for Job-Mixed Portland Cement-Based Plasters Table 2507.2

Specification for Application of Portland Cement-Based Plaster ..... 2510.3, Table 2511.1, 2511.3, 2511.4, 2512.1, 2512.1.2
2512.2,2512.6,2512.8.2,2513.7,2512.9

Specification for Exterior Gypsum Soffit Board ' Table 2506.2

Specification for Surface-Applied Bonding Agents for Exterior Plastering Table 2507.2

Specification for Welded Wire Lath Table 2507.2

Specification for Practice for Construction of Dry-Stacked, Surface-Bonded Walls 2103.8, 2109.2.3.2

Specification for Steel Drill Screws for the Application of Gypsum Panel Products
or Metal Plaster Bases to Steel Studs from 0.033 inch (0.84 mm) to
0.112 inch (2.84 rom) in Thickness 2211.2.2.2, Table 2506.2, Table 2507.2

Specification for Load-Bearing (Transverse and Axial) Steel Studs, Runners (Tracks),
and Bracing or Bridging for Screw Application of Gypsum Panel Products
and Metal Plaster Bases Table 2506.2, Table 2507.2

Specification for Installation of Cast-in-Place Reinforced Gypsum Concrete 1915.1
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REFERENCED STANDARDS

C 957-93 (1998)

C 960-01

C 989-99

CI002-01

C1007-00

CI019-00b

C1029-96

C1032-96

C1047-99

C1063-99

C1088-01a

C1157-00

C1167-96

CII77/CI177M-Ol

C1178/C1178M-Ol

C1186-99

C1218/ C1218M-99

C1240-00el

C1261-98

C1278/C 1278M-Ol

C1280-99

C1283-00eOI

C1314-02

C1328-00

Cl329-00

C1395/1395M-Ol

D 25-9geOI

D 41-94 (2000)eO1

I D 43-94 (2000)

D56-01

D 86-01eOI

093-00

D 224-89 (1996)

0225-01

D 226-97a

D 227-97a

D 249-89 (1996)

D312-00

D 371-89 (1996)

D422-63

D 450-(2000)el

D635-98

D1143-81 (1994)eOI

D1227-95 (2000)

D1557-00

D1586-99

D1761-88(2000)

D1863-93 (2000)

D1929-96 (2000)eOI

D1970-01

D2166-00

586

ASTM-eontinued

Specification for High-Solids Content, Cold Liquid-Applied Elastomeric
Waterproofing Membrane with Integral Wearing Surface 1507.15.2

Specification for Predecorated Gypsum Board Table 2506.2

Specification for Ground Granulated Blast-Furnace Slag for Use in Concrete and Mortars 1904.1, Table 1904.2.3

Specification for Steel Self-Piercing Tapping Screws for the Application
of Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs Table 2506.2, Table 2507.2

Specification for Installation of Load Bearing (Transverse and Axial)
Steel Studs and Related Accessories Table 2508.1, Table 2511.1

Test Method of Sampling and Testing Grout. 2105.2.2.1.1,2105.2.2.1.2

Specification for Spray-Applied Rigid Cellular Polyurethane Thermal Insulation 1507.14.2

Specification for Woven Wire Plaster Base Table 2507.2

Specification for Accessories for Gypsum Wallboard and Gypsum Veneer Base Table 2506.2, Table 2507.2

Specification for Installation of Lathing and Furring to Receive Interior
and Exterior Portland Cement-Based Plaster 2510.3, Table 2511.1, 2512.1.1

Specification for Thin Veneer Brick Units Made from Clay or Shale 2103.2

Performance Specification for Hydraulic Cement 1904.1, Table 1904.2.3

Specification for Clay Roof Tiles 1507.3.4,1507.3.5

Specification for Glass Mat Gypsum Substrate for Use as Sheathing ' Table 2506.2

Specification for Glass Mat Water-Resistant Gypsum Backing Panel. Table 2506.2

Specification for Flat Nonasbestos Fiber Cement Sheets 1404.10

Test Method for Water-Soluble Chloride in Mortar and Concrete 1904.4.1

Specification for Silica Fume for Use as a Mineral Admixture in
Hydraulic-Cement Concrete, Mortar, and Grout 1904.1, Table 1904.2.3

Specification for Firebox Brick for Residential Fireplaces 2111.5, 2111.8

Specification for Fiber-Reinforced Gypsum Panels Table 2506.2

Specification for Application of Gypsum Sheathing Table 2508.1, 2508.1,Table 2508.2, 2508.2

Practice for Installing Clay Flue Liners 2113.12

Test Method for Compressive Strength of Masonry Prisms 2105.2.2.2.2,2105.3.1,2105.3.2

Specification for Plastic (Stucco Cement) Table 2507.2

Specification for Mortar Cement. Table 2103.7(1)

Specification for Gypsum Ceiling Board Table 2506.2

Specification for Round Timber Piles 1809.1.1

Specification for Asphalt Primer Used in Roofing, Dampproofing, and Waterproofing Table 1507.10.2

Specification for Coal Tar Primer Used in Roofing, Dampproofing, and Waterproofing Table 1507.10.2

Test Method for Flash Point By Tag Closed Tester 307.2

Test Method for Distillation of Petroleum Products at Atmospheric Pressure 307:2
Test Method for Flash Point By Pensky-Martens Closed Cup Tester 307.2

Specification for Smooth-Surfaced Asphalt Roll Roofing (Organic Felt) 1507.2.9.2, 1507.6.4

Specification for Asphalt Shingles (Organic Felt) Surfaced with Mineral Granules 1507.2.5

Specification for Asphalt-Saturated Organic Felt Used in

Roofing and Waterproofing 1404.2, Table 1507.2, 1507.2.3, 1507.3.3, 1507.5.3, 1507.6.3,
1507.7.3, Table 1507.8, 1507.8.3, 1507.9.3, 1507.9.4, Table 1507.10.2

Specification for Coal-Tar-Saturated Organic Felt Used in Roofing and Waterproofing Table 1507.10.2

Specification for Asphalt Roll Roofing (Organic Felt) Surfaced with Mineral Granules 1507.3.3, 1507.6.4

Specification for Asphalt Used in Roofing Table 1507.10.2

Specification for Asphalt Roll Roofing (Organic Felt) Surfaced with Mineral Granules: Wide-Selvage 1507.6.4

Test Method for Particle-Size Analysis of Soils 1802.3.2

Specification for Coal-Tar Pitch Used in Roofing, Dampproofing, and Waterproofing Table 1507.10.2

Test Method for Rate of Burning and/or Extent and Time of Burning of
Self-Supporting Plastics in a Horizontal Position 2606.4

Test Method for Piles Under Static Axial Compressive Load 1808.2.8.3

Specification for Emulsified Asphalt Used as a Protective Coating for Roofing Table 1507.10.2, 1507.15.2

Test Method for Laboratory Compaction Characteristics of Soil Using
Modified Effort (56,000 ft-Ib/ft3 (2,700 kN mlm3» 1803.5

Specification for Penetration Test and Split-Barrel Sampling of Soils 1615.1.5

Test Method for Mechanical Fasteners in Wood 1715.1.1, 1715.1.2, 1715.1.3

Specification for Mineral Aggregate Used on Built-Up Roofs Table 1507.10.2

Test Method for Determining Ignition Propertie~ of Plastics 402.14.4,406.5.2, 1407.11.2.1,2606.4

Specification for Self-Adhering Polymer Modified Bituminous Sheet Materials
Used as Steep Roof Underlayment for Ice Dam Protection 1507.2.4, 1507.2.9.2

Test Method for Unconfined Compressive Strength of Cohesive Soil 1615.1.5
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e 02178-97a

02216-98

02487-00

02626-97b

02822-91 (1997) el

02823-90(1997) el

02843-99

02850-95(1999)

02898-94 (1999)

03019-94 (2002)eOI

03161-99a

03201-94 (1998) el

03278-96eOI

03462-01eOI

03468-99

03679-o1c

03689-90 (1995)

03737-o1b

03746-85 (1996) el

03747-e01

03909-97b

04022-94(2000)e1

04272-99

04318-00

04434-96

e 04479-00

04586-00

04601-98

04637-96

04829-95

04869-88 (1993)el

04897-01

04945-00

04990-97a

05019-96

05055-00

05456-QlaeOI

05516-99a

05643-94(00)e1

05664-01

05665-99a

05726-98

06083-97a

06 I62-o0a

06163-00 eOI

06164-00

06222-o0eOI

06223-QOeOI

e 06298-98

06305-9gel

REFERENCED STANDARDS

ASTM-eiOl1'lItinlUledi
Specification for Asphalt Glass Felt Used in Roofing and Waterproofing Table 1507.10.2

Test Method for Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass 1615.1.5

Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System) Table 1610.1, 1802.3.1

Specification for Asphalt-Saturated and Coated Organic Felt Base Sheet Used in Roofing 1507.3.3, Table 1507.10.2

Specification for Asphalt Roof Cement Table 1507.10.2

Specification for Asphalt Roof Coatings ~ Table 1507.10.2

Test for Density of Smoke from the Burning or Decomposition of Plastics 2606.4

Test Method for Unconsolidated, Undrained Triaxial Compression Test on Cohesive Soils 1615.1.5

Test Methods for Accelerated Weathering of Fire-Retardant-Treated Wood for Fire Testing 1505.1, 2303.2.1, 2303.2.3

Specification for Lap Cement Used with Asphalt Roll Roofing,
Non-Fibered, Asbestos Fibered, and Non-Asbestos Fibered Table 1507.10.2

Test Method for a Wind Resistance of Asphalt Shingles (Fan Induced Method) 1507.2.7

Test Method for Hygroscopic Properties of Fire-Retardant Wood and Wood-Base Products 2303.2.4

Test Methods for Flash Point of Liquids by Small Scale Closed-Cup Apparatus 307.2

Specification for Aspha~t Shingles Made from Glass Felt and Surfaced with Mineral Granules 1507.2.5

Specification for Liquid-Applied Neoprene and Chlorosulfonated Polyethylene
Used in Roofing and Waterproofing 1507.15.2

Specification for Rigid Poly (Vinyl Chloride) (PVC) Siding 1404.9, 1405.13

Method for Testing Individual Piles Under Static Axial Tensile Load 1808.2.8.5

Practice for Establishing Allowable Properties for Structural Glued Laminated Timber (Glulam) 2303.1.3

Test Method for Impact Resistance of Bituminous Roofing Systems 1504.7

Specification for Emulsified Asphalt Adhesive for Adhering Roof Insulation Table 1507.10.2

Specification for Asphalt Roll Roofing (Glass Felt) Surfaced with Mineral Granules 1507.6.4, Table 1507.10.2

Specification for Coal Tar Roof Cement, Asbestos Containing Table 1507.10.2

Test Method for Total Energy Impact of Plastic Films by Oart Drop 1504.7

Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils : 1615.1.5, 1802.3.2

Specification for Poly (Vinyl Chloride) Sheet Roofing 1507.13.2

Specification for Asphalt Roof Coatings - Asbestos-Free Table 1507.10.2

Specification for Asphalt Roof Cement, Asbestos-Free Table 1507.10.2

Specification for Asphalt-Coated Glass Fiber Base Sheet Used in Roofing Table 1507.10.2

Specification for EPDM Sheet Used in Single-Ply Roof Membrane 1507.12.2

Test Method for Expansion Index of Soils 1802.3.2

Specification for Asphalt-Saturated (Organic Felt) Underlayment Used in Steep Slope Roofing Table1507.2, 1507.2.3

Specification for Asphalt-Coated Glass-Fiber Venting Base Sheet Used in Roofing Table 1507.10.2

Test Method for High-Strain Oynamic Testing of Piles 1808.2.8.3

Specification for Coal Tar Glass Felt Used in Roofing and Waterproofing Table 1507.10.2

Specification for Reinforced Non-Vulcanized Polymeric Sheet Used in Roofing Membrane 1507.12.2

Specification for Establishing and Monitoring Structural Capacities of Prefabricated Wood I-joists 2303.1.2

Specification for Evaluation of Structural Composite Lumber Products 2303.1.9

Test Method of Evaluating the Flexural Properties of Fire-Retardant Treated
Softwood Plywood Exposed to the Elevated Temperatures 2303.2.2.1

Specification for Coal Tar Roof Cement, Asbestos-Free Table 1507.10.2

Test Methods for Evaluating the Effects of Fire-Retardant Treatment and
Elevated Temperatures on Strength Properties of Fire-Retardant Treated Lumber 2303.2.2.2

Specification for Thermoplastic Fabrics Used in Cold-Applied Roofing and Waterproofing Table 1507.10.2

Specification for Thermoplastic Fabrics Used in Hot-Applied Roofing and Waterproofing Table 1507.10.2

Specification for Liquid Applied Acrylic Coating Used in Roofing Table 1507.10.2, 1507.15.2

Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous
Sheet Materials Using a Combination of Polyester and Glass Fiber Reinforcements 1507.11.2

Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous
Sheet Materials Using Glass Fiber Reinforcements 1507.11.2

Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous
Sheet Metal Materials Using Polyester Reinforcements 1507.11.2

Specification for Atactic Polypropylene (APP) Modified Bituminous
Sheet Materials Using Polyester Reinforcements 1507.11.2

Specification for Atactic Polypropylene (APP) Modified Bituminous
Sheet Materials Using a Combination of Polyester and Glass Fiber Reinforcements 1507.11.2

Specification for Fiberglass Reinforced Styrene-Butadiene-Styrene (SBS)
Modified Bituminous Sheets with a Factory Applied Metal Surface 1507.11.2

Practice for Calculating Bending Strength Design Adjustment Factors for
Fire-Retardant-Treated Plywood Roof Sheathing 2303.2.2.1
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REFERENCED STANDARDS

E 84-01

E90-99

E96-00

E 108-00

E 119-00a

E 136-9geOl

E 328-86

E 330-97eOl

E 331-00

E 492-90 (1996)e1

E 605-93 (2000)

E 681-01

E 736-00

E 814-00

E970-00

E1300-00

E1592-01

E1602-01

E1886-97

E1966-00

E1996-01

F 547-01

F1346-91 (1996)

F1667-01a

G 152-00a

G 154-00a

G 155-00a

AWPA

ASTM-eontil1ued
Test Method for Surface Burning Characteristics of Building Materials 402.10, 402.14.4, 406.5.2, 410.3.5.3,

703.4.2,719.1,719.4,802.1,803.1,803.5,803.6.1,803.6.2,
1407.10,1407.10.1,2303.2,2603.3,2603.4.1.13, 2603.5.4, 2604.2.4, 2606.4, 3105.3

Test Method for Laboratory Measurement of Airborne Sound Transmission
Loss of Building Partitions and Elements , " .. , , 1207.2

Test Method for Water Vapor Transmission of Materials 1203.2

Test Methods for 'Fire Tests of Roof Coverings 1505.1,2603.6,2610.2,2610.3

Test Methods for Fire Tests of Building Construction and Materials 410.3.5.2,703.2, 703.2.1, 703.2.3,
703.3,704.7,704.9,706.7,711.3.2,712.3.1,712.4.1, 712.4.6, 713.1, 713.4, 714.7, 715.2,

716.5.2,715.5.3.1,715.6.2,716.5.2,716.5.3.1, 716.6.2, Table 721.1(1), 1407.10.2,
2103.2,2603.3,2603.4,2603.4.1.13,2603.5.4,2604.2.4,2606.4

Test Method for Behavior of Materials in a Vertical Tube Furnace at 750°C 703.4.1

Methods for Stress Relaxation for Materials and Structures 2103.11.6

Test Method for Structural Performance of Exterior Windows, Curtain Walls,
and Doors by Uniform Static Air Pressure Difference 1714.5.2

Test Method for Water Penetration of Exterior Windows, Skylights, Doors,
and Curtain Walls by Uniform Static Air Pressure Difference 1403.2

Test Method for Laboratory Measurement of Impact Sound Transmission
Through Floor-Ceiling Assemblies Using the Tapping Machine 1207.3

Test Method for Thickness and Density of Sprayed Fire-Resistive Material (SFRM)
Applied to Structural Members 1704.11.3, 1704.11.3.1, 1704.11.3.2, 1704.11.4

Test Methods for Concentration Limits of Flammability of Chemicals (Vapors and Ga:;es) 307.2

Test Method for Cohesion/Adhesion of Sprayed Fire-Resistive Materials Applied to Structural Members 1704.11.5

Test Method of Fire Tests of Through-Penetration Fire Stops , 702.1,712.3.1.2,712.4.1.2

Test Method for Critical Radiant Flux of Exposed Attic Floor Insulation Using a Radiant Heat Energy Source 719.3.1

Practice for Determining Load Resistance of Glass in Buildings Table 2404.1, Table 2404.2

Test Method for Structural Performance of Sheet Metal Roof and Siding Systems
by Uniform Static Air Pressure Difference , 1504.3.2

Guide for Construction of Solid Fuel-Burning Masonry Heaters 2112.2

Test Method for Performance of Exterior Windows, Curtain Walls, Doors and
Storm Shutters Impacted by Missiles and Exposed to Cyclic Pressure Differentials 1609.1.4

Test Method for Fire-Resistant Joint Systems 702.1, 712.3

Specification for Performance of Exterior Windows, Curtain Walls, Doors
and Storm Shutters Impacted by Windborne Debris in Hurricanes 1609.1.4

Terminology of Nails for Use with Wood and Wood-Base Materials : Table 2506.2

Performance Specification for Safety Covers and Labeling Requirements for
All Covers for Swimming Pools, Spas and Hot Tubs 3104.9,3109.4.1.8

Specification for Driven Fasteners: Nails, Spikes, and Staples Table 721.1(2), Table 721.1(3),
1507.2.6,2303.6, Table 2506.2

Practice for Operating Open Flame Carbon Arc Light Apparatus for Exposure of Nonmetallic Materials 1504.5

Practice for Operating Fluorescent Light Apparatus for UV Exposure of Nonmetallic Materials 1504.5

Practice for Operating Xenon Arc Light Apparatus for Exposure of Non-Metallic Materials 1504.5

American Wood-Preservers' Association
P.O. Box 5690
Grandbury, TX 76049

Standard
reference
number Title

Referenced
in code

section number

CI-00

C2-01

C3-99

C4-99
C9-00

C14-99

C1S-00

C16-00

C18-99

C22-96

588

All Timber Products-Preservative Treatment by Pressure Processes 1403.6, 1505.6,2303.1.8

Lumber, Timber, Bridge Ties and Mine Ties-Preservative Treatment by Pressure Processes 1403.6, Table 1507.9.5,
1805.4.5,1805.7.1,2303.1.8,2304.11.2,2304.11.4,2304.11.7

Piles-Preservative Treatment by Pressure Processes 1403.6,1805.4.5,1809.1.2,2303.1.8

Poles-Preservative Treatment by Pressure Processes 1403.6, 1805.7.1, 1808.1.2,2303.1.8

Plywood-Preservative Treatment by Pressure Processes 1403.6, 2303.1.8, 2304.11.2, 2304.11.4, 2304.11.7

Wood for Highway Construction, Pressure Treatment by Pressure Process 2303.1.8

Wood for Commercial-Residential Construction Preservative Treatment by Pressure Process 1403.6,2303.1.8

Wood Used on Farms, Pressure Treatment by Pressure Process 2303.1.8

Standard for Pressure Treated Material in Marine Construction 1403.6

Lumber and Plywood for Permanent Wood Foundations-Preservative
Treatment by Pressure Processes 1403.6, 1805.4.6,2303.1.8
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e C23-DO
C24-96
C28-99

C31-00

C33-00
M4-01
PlI13-01
P2-0l
P3-Q1
P5-Q1
P8-01
P9-01

AWS

REfERENCED STANDARIOlS

AWPA-coll1tillUJledl
Round Poles and Posts Used in Building Construction-Preservative Treatment by Pressure Processes ..... 1403.6,2303.1.8
Sawn Timber Piles Used to Support Residential and Commercial Structures 1403.6, 1809.1.2,2303.1.8
Standard for Preservative Treatment by Pressure Process of Structural Glued Laminated

Members and Laminations before Gluing 1403.6,2303.1.8
Lumber Used Out of Contact with the Ground and Continuously Protected from Liquid

Water-Treatment by Pressure Processes 2303.1.8
Standard for Preservative Treatment of Structural Composite Lumber by Pressure Processes 2303.1.8
Standard for the Care of Preservative-Treated Wood Products 1809.1.2, 2303.1.8
Standard for Creosote Preservative 1403.6,2303.1.8
Standard for Creosote Solutions 1403.6,2303.1.8
Standard for Creosote-Petroleum Solution 1403.6
Standard for Waterborne Preservatives 2303.1.8
Standard for Oil-Borne Preservatives 2303.1.8
Standard for Solvents and Formulations for Organic Preservative Systems 2303.1.8

American Welding Society
550 N.W. Lejeune Road
Miami, FL 33126

Standard
reference
number Title

Referenced
in code

section number

01.1-2000

01.3-1998

01.4-1998

BHMA

Structural Welding Code-Steel. Table 1704.3, 1704.3.1, 1708.4

Structural Welding Code-Sheet Steel Table 1704.3

Structural Welding Code-Reinforcing Steel Table 1704.3, 1903.5.2

Builders Hardware Manufacturers' Association
355 Lexington Avenue, 17th Floor
New York, NY 10017-6603

Standard
reference
number Title

Referenced
in code

section number

A 156.10-1999

A 156.19-1997

CGSB

Power Operated Pedestrian Doors 1008.1.3.2

Power Assist and Low Energy Operated Doors 1008.1.3.2

Canadian General Standards Board
222 Queens Street
14th Floor, Suite 1402
Ottawa, Ontario, Canada KIA 1G6

Standard
reference
number Title

Referenced
in code

section number

37-GP-52M (1984)

CAN/CGSB 37.54-95
37-GP-56M (1980)

CPSC

Roofing and Waterproofing Membrane, Sheet Applied, Elastomeric 1504.7,1507.12.2

Polyvinyl Chloride Roofing and Waterproofing Membrane 1507.13.2

Membrane, Modified, Bituminous, Prefabricated, and Reinforced for Roofing-
with December 1985 Amendment 1507.11.2

Consumer Product Safety Commission
4330 East West Highway
Bethesada, MD 20814-4408

Standard
reference
number Title

Referenced
in code

section number

16 CFR Part 1201(1977)
16 CFR Part 1209 (1979)
16 CFR Part 1404 (1979)
16 CFR Part 1500 (1991)
16 CFR Part 1500.44 (2001)
16 CFR Part 1507 (2001)
16 CFR Part 1630 (2000)

Safety Standard for Architectural Glazing Material. 2406.1.1, 2406.2.1, 2407.1, 2408.2.1, 2408.3
Interim Safety Standard for Cellulose Insulation 719.6
Cellulose Insulation 719.6
Hazardous Substances and Articles; Administration and Enforcement Regulations 307.2
Method for Determining Extremely Flammable and Flammable Solids 307.2
Fireworks Devices 307.2
Standard for the Surface Flammability of Carpets and Rugs 804.5.1
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REFERENCED STANDARDS

CSSB
Cedar Shake and Shingle Bureau
P.O. Box 1178
Sumas, WA 98295-1178

Standard
reference
number Title

Referenced
in code

section number

CSSB-97 Grading and Packing Rules for Western Red Cedar Shakes and Western Red Shingles
of the Cedar Shake and Shingle Bureau Table 1507.8.4, Table 1507.9.5

DASMA
Door and Access Systems Manufacturers
Association International
1300 Summer Avenue
Cleveland, OH 44115-2851

Standard
reference
number Title

Referenced
in code

section number

107-97 Room Fire Test Standard for Garage Doors Using Foam Plastic Insulation 2603.4.1.9

DOC
U.S. Department of Commerce
National Institute of Standards and Technology
100 Bureau Drive Stop 3460
Gaithersburg, MD 20899

Standard
reference
number Title

Referenced
in code

section number

PS-I-95

PS-2-92

PS 20-99

Construction and Industrial Plywood 2211.2.2.2,2303.1.4,2304.6.2, Table 2304.7(4), 2306.3.2

Performance Standard for Wood-based Structural-use Panels 1809.1.1, 2211.3.1, 2303.1.4, 2304.6.2,
Table 2304.7(4), Table 2304.7(5), Table 2306.3.1,2306.3.2

American Softwood Lumber Standard 1809.1.1,2302.1,2303.1.1

DOL
U.S. Department of Labor
c/o Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402-9325

Standard
reference
number Title

Referenced
in code

section number

29 CFR Part 1910.1000 (1974) Air Contaminants 902.1

DOTn
U.S. Department of Transportation
c/o Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402-9325

Title

Standard
reference
number

Referenced

incode e
section number

-------------------------------------------------------
49 CFR Part 172 (1999) Hazardous Materials Tables, Special Provisions, Hazardous Materials Communications,

Emergency Response Information and Training Requirements 307.2

49 CFR Parts 173-178 (1999) Specification of Transportation of Explosive and Other Dangerous Articles, UN 0335,UN 0336 Shipping Containers .. 307.2
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-FEMA

REFERIENCED STANDARDS

Federal Emergency Management Agency
Federal Center Plaza
500 C Street S.w.
Washington, DC 20472

Standard
reference
number Title

Referenced
in code

section number

Pub 302 (1997)

TB ll-Ol

FM

NEHRP Recommended Provisions for Seismic Regulations for
New Buildings and Other Structures Figure 1615(7), Figure 1615(8), Figure 1615(9), Figure 1615(10)

Crawlspace Construction for Buildings Located in Special Flood Hazard Areas 1807.1.2.1

Factory Mutual
Standards Laboratories Department
1151 Boston-Providence Turnpike
Norwood, MA 02062

Approval Standard for Class 1 Insulated Steel Deck Roofs-
with Supplements through July 1992 1504.3.1,1508.1,2603.3,2603.4.1.5

Approval Standard for Class 1 Roof Covers with 1992 Supplements 1504.3.1, 1504.7

Standard for Evaluating Insulated Wall or Wall and
Roof/Ceiling Assemblies, Plastic Interior Finish Materials, Plastic Exterior
Building Panels, WalVCeiling Coating Systems, Interior and Exterior Finish Systems ~ 2603.4, 2603.8

Standard
reference
number

4450 (1989)

4470 (1986)

4880 (2001)

-~~
reference
number

Title

Gypsum Association
810 First Street N.E. #510
Washington, DC 20002-4268

Title

Referenced
in code

section number

Referenced
in code

section number

GA 216-00

GA 600--00

HPVA

Application and Finishing of Gypsum Board Table 2508.1, 2509.2

Fire Resistance Design Manual, 16th Edition, April, 2000 Table 721.1(1), Table 721.1(2), Table 721.1(3)

Hardwood Plywood Veneer Association
1825 Michael Faraday Drive
Reston, VA 20190-5350

Standard
reference
number Title

Referenced
in code

section number

HP-I-2000

ICC

Standard for Hardwood and Decorative Plywood 2303.3, 2304.6.2

International Code Council
5203 Leesburg Pike, Suite 600
Falls Church, VA 22041

Standard
reference
number Title

Referenced
in code

section number

ICC/ANSI A117.1-98

ICC 300-02

ICC EC-03

IEBC-03

IECC-03

Accessible and Usable Buildings and Facilities 406.2.2,907.9.1.3,1007.6.5,1010.1,1010.6.5,1010.9,1011.3,
1l01.2, 1l02.1, 1103.2.13, 1106.6, 1107.2, 1109.2.2, 1109.3,
1109.4, 1l09.8, 1109.15,3001.3,3409.5,3409.7.2,3409.7.3

ICC Standard on Bleachers, Folding and Telescopic Seating, and Grandstands 1024.1.1

ICC Electrical Code™ 101.4.1, 107.3,414.5.4,414.9.2.8.1,904.3.1,907.5,909.11,
909.12.1,909.16.3, 1205.4.1, 1405.10.4,2701.1,2702.1,3401.3

International Existing Building Code™ 101.2

International Energy Conservation Code® 101.4.7, 1202.3.2, 1301.1.1, 1403.2
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REFERENCED STANDARDS

IFC-03

IFGC-03

IMC-03

IPC-03

IPMC-03

IPSDC-03

IRC-03

IUWIC-03

SBCCI SSTD 10--99

SBCCI SSTD 11-97

NAAMM

~CC-contirllll.ied _

International Fire Code® 101.4.6,102.6,201.3,307.9, Table 307.7(1), Table 307.7(2),307.9, •
404.2,406.5.1,406.5.2,406.6.1,410.3.6,411.1,412.4.1, 413.1, 414.1.1, 414.1.2,
414.1.2.1,414.2.4, Table 414.2.4, 414.3, 414.5, 414.5.1, Table 414.5.1, 414.5.2,

414.5.4,414.5.5,414.6,415.1,415.3,415.3.1, Table 415.3.1, Table 415.3.2, 415.7, 415.7.1,
415.7.1.4,415.7.2,415.7.2.3,415.7.2.5, 4i5.7.2.7, 415.7.2.8, 415.7.2.9, 415.7.3, 415.7.3.3.3, 415.7.3.5,

415.7.4,415.8,415.9.1,415.9.2.7,415.9.5.1, 415.9.7.2, 704.8.2, 706.1, 901.2, 901.3, 901.5,
901.6.2,903.2.6.1,903.2.11, Table 903.2.13, 903.5, 904.2.1, 905.1, 906.1, 907.2.5, 907.2.12.2, 907.2.14,

907.2.16,907.19,909.20,910.2.3, Table 910.3,1001.3,1203.4.2,1203.5,2702.2.8,2702.2.10,
2702.2.11,2702.2.12,2702.3,3102.1,3103.1, 3309.2, 3401.3, 3410.3.2, 3410.6.8.1, 3410.6.14, 3410.6.14.1

International Fuel Gas Code® 101.4.2, 201.3,415.7.3, 2113.11.1.2, 2113.15, 2801.1, 3401.3

International Mechanical Code® 101.4.3,201.3,307.9,406.4.2,406.6.3,406.6.5,409.3, 412.4.6, 414.1.2,
414.1.2.1, 414.1.2.2, 414.3, 415.7.1.4, 415.7.2, 415.7.2.8, 415.7.3, 415.7.4, 415.9.11.1,

416.3,603.1, 707.2, 716.2.2, 716.5.4, 716.6.1, 716.6.2, 716.6.3, 717.5, 719.1, 903.2.12.1,
904.2.1,904.11,908.6,909.1,909.10.2,1014.5, 1016.4.1, 1203.1, 1203.2.1, 1203.4.2,

1203.4.2.1,1203.5,1209.3,2304.5,3004.3.1, 3410.6.7.1, 3410.6.8

International Plumbing Code® 101.4.4,201.3,415.7.4, 717.5,903.3.5, 1206.3.3, 1503.4,
1807.4.3,2901.1,2902.1.1,3305.1,3401.3,

International Property Maintenance Code® 101.4.5, 102.6, 103.3,3401.3, 3410.3.2.

International Private Sewage Disposal Code® 101.4.4,2901.1,3401.3

International Residential Code® " . 101.2,308.3,308.51706.1.1,3401.3

International Urban-Wildland Interface Code™ Table 1505.1

Standard for Hurricane Resistant Residential Construction 1609.1.1,2308.2.1

Test Standard for Determining Wind Resistance of Concrete or Clay Roof Tiles 1715.2.1, 1715.2.2

National Association of Architectural
Metal Manufacturers
8 South Michigan Ave
Chicago, IL 60603

Standard
reference
number Title

Referenced _

incode.
section number

FP 1001-97

NCMA

Guide Specifications for Design of Metal Flag Poles '" 1609.1.1

National Concrete Masonry Association
2302 Horse Pen Road
Herndon, VA 22071-3499

Standard
reference
number Title

Referenced
in code

section number

TEK 5-8A (1996)

NFPA

Details for Concrete Masonry Fire Walls Table 719.1(2)

National Fire Protection Association
1 Batterymarch Park
Quincy, MA 02269-9101

Standard
reference
number Title

Referenced
in code

section number

11-98

11A-99

12-00

12A-97
13-99

13D-99

13R-99

14-00

16--99

592

Low Expansion Foam 904.7

Medium- and High-Expansion Foam Systems 904.7

Carbon Dioxide Extinguishing Systems .' 904.8, 904.11

Halon 1301 Fire Extinguishing Systems , 904.9

Installation of Sprinkler Systems 704.12, 707.2,903.3.1.1,903.3.2,903.3.5.1.1,904.11,907.8,
1621.3.10.1,3104.5,3104.9

Installation of Sprinkler Systems in One- and Two-Family Dwellings and Manufactured Homes .. 903.1.2, 903.3.1.3, 903.3.5.1.1

Installation of Sprinkler Systems in Residential Occupancies Up to and
Including Four Stories in Height 903.1.2,903.3.1.2,903.3.5.1.1,903.3.5.1.2,903.4

Installation of Standpipe, Private Hydrants and Hose Systems 905.2, 905.3.4, 905.4.2, 905.8

Installation Foam-Water Sprinkler and Foam-Water Spray Systems 904.7, 904.11
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REFERENCED STANDARDS

e 17-98

17A-98

30-00

32-00

40-97

61-99

72-99

80-99

85-01

101-00

110-99

111-01

120-99

231C-98

252-99

253-00

257-00

259-98

265-98

268-96

285-98

e 286-00

409-95

418-01

651-98

654-00

655-93
664-98

701-99

704-96

1124-98

2001-00

NIST

Nf'PA-coll1ltoi"illLOeCl1
Dry Chemical Extinguishing Systems 904.6, 904.11

Wet Chemical Extinguishing Systems 904.5,904.11
Flammable and Combustible Liquids Code 415.3

Drycleaning Plants " 415.7.4

Storage and Handling of Cellulose Nitrate Motion Picture Film 409.1

Prevention of Fires and Dust Explosions in Agricultural and Food Product Facilities : " 415.7.1

National Fire Alarm Code 505.4,901.6,903.4.1,904.3.5,907.2,907.2.1, 907.2.1.1, 907.2.10, 907.2.10.4,
907.2.11.2,907.2.11.3,907.2.12.2.3,907.2.12.3, 907.4, 907.5, 907.9.2,

907.10,907.14,907.16,907.17,911.1,3006.5

Fire Doors and Fire Windows 302.1.1.1,715.3,715.4.6.1,715.4.4,715.4.7.2,715.5, 1008.1.3.3

Boiler and Combustion Systems Hazards Code , 415.7.1
(Note: NFPA 8503 has been incorporated into NFPA 85)

Life Safety Code - 1024.6.2

Emergency and Standby Power Systems 2702.1

Stored Electrical Energy Emergency and Standby Power Systems 2702.1

Coal Preparation Plants 415.7.1

Rack Storage of Materials 507.2

Methods of Fire Tests of Door Assemblies 715.3.1, 715.3.2, 715.3.3, 715.3.4.1

Test for Critical Radiant Flux of Floor Covering Systems Using a Radiant Heat Energy Source 406.6.4, 804.2, 804.3

Fire Test for Window and Glass Block Assemblies 715.3.3, 715.4, 715.4.1, 715.4.2

Test Method for Potential Heat of Building Materials 2603.4.1.10, 2603.5.3

Method of Fire Tests for Evaluating Room Fire Growth
Contribution of Textile Wall Coverings 803.6.1,803.6.1.1,803.6.1.2

Test Method for Determining Ignitibility of Exterior Wall
Assemblies Using a Radiant Heat Energy Source 1406.2.1, 1406.2.1.1, 1406.2.1.2,2603.5.7

Method of Test for the Evaluation of Flammability Characteristics
of Exterior Non-Load-Bearing Wall Assemblies Containing Combustible
Components Using the Intermediate-Scale, Multistory Test Apparatus 1407.10.4,2603.5.5

Method of Fire Test for Evaluating Contribution of Wall and Ceiling
Interior Finish to Room Fire Growth 402.14.4,803.2,803.2.1,803.5,2603.4,2603.8

Aircraft Hangers 412.2.6,412.4.5

Heliports 412.5.6

Machining and Finishing of Aluminum and the Production and Handling of Aluminum Powders 415.7.1

Prevention of Fire & Dust Explosions from the Manufacturing, Processing, and
Handling of Combustible Particulate Solids , '" 415.7.1

Prevention of Sulfur Fires and Explosions 415.7.1

Prevention of Fires Explosions in Wood Processing and Woodworking Facilities 415.7.1

Methods of Fire Tests for Flame-Propagation of Textiles and Films 802.1, 805.1, 805.2, 3102.3.1, 3105.3,

System for the Identification of the Hazards of Materials for Emergency Response ".. 414.7.2,415.2

Manufacture, Transportation, and Storage of Fireworks and Pyrotechnic Articles 415.3.1

Clean Agent Fire Extinguishing Systems ' 904.10

National Institute of Standards and Technology
U.S. Department of Commerce
100 Bureau Dr. - Stop 3460
Gaithersburg, MD 20899-3460

Standard
reference
number Title

Referenced
in code

section number

BMS 071 (1941)

TRBM-44 (1944)

PCI

Fire Tests of Wood- and Metal-Framed Partitions " 721.7

Fire-Resistance and Sound-Insulation Ratings for Walls, Partitions, and Floors 721.7

Precast Prestressed Concrete Institute
175 W. Jackson Boulevard, Suite 1859
Chicago, IL 60604-9773

Standard
reference
number Title

Referenced
in code

section number

MNL 124-89 Design for Fire Resistance of Precast Prestressed Concrete 721.2.3.1, Table 721.2.3(4)
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REFERENCED STANDARDS

MNL 128-01

PTI

Recommended Practice for Glass Fiber Reinforced Concrete Panels 1903.8 e
Post-Tensioning Institute
1717 W. Northern Avenue, Suite 114
Phoenix, AZ 85021

Standard
reference
number Title

Referenced
in code

section number

PTI1996

RMA

Design and Construction of Post-Tensioned Slabs-on-Ground, 2nd Edition 1805.8.2

Rubber Manufacturers Association
1400 K. Street, N.W. #900
Washington, DC 20005

Standard
reference
number Title

Referenced
in code

section number

RP-I-90

RP-2-90

RP-3-85

RMI

Minimum Requirements for Non-reinforced Black EPDM Rubber Sheets 1507.12.2

Minimum Requirements for Fabric-reinforced Black EPDM Rubber Sheets 1507.12.2

Minimum Requirements for Fabric-reinforced Black Polychloroprene Rubber Sheets 1507.12.2

Rack Manufacturers Institute
8720 Red Oak Boulevard, Suite 201
Charlotte, NC 28217

Standard
reference
number Title

Referenced
in code

section number

RMI (1997)

SJI

Design, Testing and Utilization of Industrial Steel Storage Racks 2208.1

Steel Joist Institute
3127 10th Avenue, North
Myrtle Beach, SC 29577-6760

Standard
reference
number Title

Referenced
in code

section number

SJI-1994

K-Series Specification-1994

SJI-1994

Standard Specification for Joist Girders 1604.3.3,2206

Standard Specification for Open Web Steel Joists, K Series 2206

Standard Specification for Longspan Steel Joists, LH Series and Deep Longspan Steel Joists, DLH Series 2206

SPRI
Standard
reference
number

Single-Ply Roofing Institute
77 Rumford Ave.
Suite 3-B
Walthem, MA 02453

Title

Referenced e
in code

section number

ES-I-98

RP-4-88

594

Wind Design Standard for Edge Systems Used with Low Slope Roofing Systems 1504.5

Wind Design Guide for Ballasted Single-ply Roofing Systems 1504.4

2003 INTERNATIONAL BUILDING CODE®



eTIA

RlEfERENC[E1Ol STANDARiD)S

Telecommunications Industry Association
2500 Wilson Boulevard
Arlington, VA 22201-3834

Standard
reference
number Title

Referenced
in code

section number

TIAJEIA-222-F--96

TMS

Structural Standards for Steel Antenna Towers and Antenna Supporting Structures 1609.1.1, 3108.4

The Masonry Society
3970 Broadway, Unit 201-D
Boulder, CO 80304-1135

Standard
reference
number Title

Referenced
in code

section number

216-97

402--02

602--02

TPI

Method for Determining Fire Resistance of Concrete and Masonry Construction Assemblies Table 721.1 (2), 721.1

Building Code for Masonry Structures 1405.5, 1405.5.3, 1405.9, 1604.3.4, 1704.5, 1704.5.1,
Table 1704.5.1, 1704.5.2, Table 1703.3.1, 1708.1.1, 1708.1.2, 1708.1.3, 1805.5.2, 1812.7,

2101.2.3,2101.2.4,2101.2.5,2103.11.6,2106.1,2106.1.1.1,2106.1.1.2,
2106.1.1.3,2106.3,2106.4,2106.5,2106.6,2107.1,2107.2,2107.2.1,

2107.2.2,2107.2.4,2107.2.5,2107.2.6,2108.1,2108.2, 2108.4, 2109.1, 2109.2.3.1, 2109.2.3.2

Specification for Masonry Structures 1405.5.1, 1405.9.1, Table1704.5.1 , Table 1704.5.3, 1805.5.2,2103.11.7,

2104.1, 2104.1.1, 2104.3

Truss Plate Institute
583 D'Onofrio Drive, Suite 200
Madison, WI 53719

Standard
reference
number Title

Referenced
in code

section number

TPI 1--2002

UL

National Design Standards for Metal-Plate-Connected Wood Truss Construction 2303.4,2306.1

Underwriters Laboratories
333 Pfingsten Road
Northbrook, IL 60062-2096

Standard
reference
number Title

Referenced
in code

section number

IOA--1998
10B--1997

IOC--1998

14B--1998

14C--1996

103--1998

127--1996

268--1996

300--1996

555--99

555C--96

555S--99

580--94

641--95

790--97

864--96
1040--96

1256--98

1479--94

Tin Clad Fire Doors--with Revisions through July 1998 715.3

Fire Tests of Door Assemblies 715.3.2
Positive Pressure Fire Tests of Door Assemblies--with Revisions through November 2001 715.3.1, 715.3.3

Sliding Hardware for Standard Horizontally Mounted Tin Clad Fire Doors--with Revisions through July 2000 " 715.3

Swinging Hardware for Standard Tin Clad Fire Doors Mounted Singly and in Pairs 715.3
Factory-Built Chimneys for Residential Type and Building Heating Appliances--

with Revisions through March 1999 717.2.5
Factory-Built Fireplaces--with Revisions through November 1999 717.2.5

Smoke Detectors for Fire Protective Signaling Systems--with Revisions through January 1999 407.6,907.2.6.1

Fire Testing of Fire Extinguishing Systems for Protection of
Restaurant Cooking Areas --with Revisions through December 1998 904.11

Fire Dampers--with Revisions through October 2000 716.3

Ceiling Dampers 716.3, 716.6.2

Smoke Dampers--with Revisions through December 1999 716.3, 716.3.1.1

Test for Uplift Resistance of Roof Assemblies--with Revisions through February 1998 1504.3.1, 1504.3.2

Type L Low-Temperature Venting Systems--with Revisions through April 1999 2113.11.1.4

Tests for Fire Resistance of Roof Covering Materials--with Revisions through July 1998 1505.1,2603.6,2610.2,2610.3

Control Units for Fire Protective Signaling Systems--with Revisions through March 1999 909.12
Fire Test ofInsulated Wall Construction--with Revisions through April 2001. 1407.10.3,2603.4,2603.8

Fire Test of Roof Deck Construction--with Revisions through March 2000 1508.1,2603.3,2603.4.1.5

Fire Tests of Through-Penetration Firestops 712.3.1.2,712.4.1.2
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REFERENCED STANDARDS

1715-97

1777-96

1784-01

1897-98

1975-96

2079-98

2200--98

ULC

Fire Test of Interior Finish Material 1407.10.2, 1407.10.3,2603.4,2603.8

Chimney Liners-with Revisions through July 1998 2113.11.1,2113.19

Air Leakage Tests of Door Assemblies 707.14.1, 710.5.2, 715.3.3, 715.3.5.1

Uplift Tests for Roof Covering Systems-with Revisions through December 1999 1504.3.1

Fire Test of Foamed Plastics Used for Decorative Purposes 402.10,402.14.5

Tests for Fire Resistance of Building Joint Systems 702.1,712.3

Stationary Engine Generator Assemblies 2702.1.1

Underwriters Laboratories of Canada
7 Crouse Road
Scarborough, Ontario, Canada M1R3A9

Standard
reference
number Title

Referenced
in code

section number

S102.2-M88

usc

Method of Test for Surface Burning Characteristics of Flooring, Floor Coverings,
and Miscellaneous Materials and Assemblies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 719.4

United States Code
clo Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402-9325

Standard
reference
number Title

Referenced
in code

section number

18 USC Part 1, Ch.40

WDMA

Importation, Manufacture, Distribution and Storage of Explosive Materials 307.2

Window and Door Manufacturers Association
1400 East Touhy Avenue #470
Des Plaines, IL 60018

Standard
reference
number Title

Referenced
in code

section number

AAMAlNWWDA
101II.S.2-97

AAMNNWWDA
101/I.S.2/NAFS-02

WRI

Voluntary Specifications for Aluminum, Vinyl (PVC) and Wood Windows and Glass Doors 1714.5.1

Voluntary Performance Specification for Window, Skylights and Glass Doors 1714.5.1,2405.5

Wire Reinforcement Institute, Inc.
203 Loudon Street, S.w.
2nd Floor, Suite 203C
Leesburg, VA 22075

Standard
reference
number Title

Referenced
in code

section number

WRIlCRSI-96

596

Design of Slab-on-ground Foundations 1805.8.2
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APPENDIX A

EMPLOYEE QUALIFICATIONS

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

SECT~ON IA1({]1
BU~lDING OIFIF~C~Al QUAU~~CAT~ONS

AI01.1 Buiiiding offidaR. The building official shall have at
least 10 years' experience or equivalent as an architect, engi
neer, inspector, contractor or superintendent ofconstruction, or
any combination of these, five years of which shall have been
supervisory experience. The building official should be certi
fied as a building official through a recognized certification
program. The building official shall be appointed or hired by
the applicable governing authority.

A101.2 Chief ill1lspect1oJr. The building official can designate
supervisors to administer the provisions of the International
Building, Mechanical and Plumbing Codes, International Fuel
Gas Code, and the ICC Electrical Code. Each supervisor shall
have at least 10 years' experience or equivalent as an architect,

_ engineer, inspector, contractor or superintendent of construc-
• tion, or any combination of these, five years of which shall have

been in a supervisory capacity. They shall be certified through a
recognized certification program for the appropriate trade.

A101.3 Inspector all1lilll paan examHrrneJr. The building official
shall appoint or hire such number of officers, inspectors, assis
tants and other employees as shall be authorized by the jurisdic
tion. A person shall not be appointed or hired as inspector of
construction or plan examiner who has not had at least 5 years'
experience as a contractor, engineer, architect, or as a superin
tendent, foreman or competent mechanic in charge ofconstruc
tion. The inspector or plan examiner shall be certified through a
recognized certification program for the appropriate trade.

A101.4 Termination oft' empioymenll:. Employees in the posi
tion ofbuilding official, chief inspector or inspector shall not be
removed from office except for cause after full opportunity has
been given to be heard on specific charges before such applica
ble governing authority.

SrECT~ON IA102
REFERENCED STANDARDS

IBC-03

IMC-03e !PC-03

IFGC-03

ICC EC-03

International Building Code-AlO1.2

International Mechanical Code-AI 01.2

International Plumbing Code-AlO1.2

International Fuel Gas Code-AI01.2

ICC Electrical Code-AI01.2
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APPEND~X B

BOARD OF APPEALS

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

SECT~ON B1((]1
GENE~Al

IlHOIJ. AppRkation. The application for appeal shall be filed
on a form obtained from the building official within 20 days
after the notice was served.

IlHOl.2 Membell"slhijpll[])ff bmAr([]l. The board of appeals shall
consist of persons appointed by the chief appointing author
ity as follows:

1. One for five years; one for four years; one for three years;
one for two years; and one for one year.

2. Thereafter, each new member shall serve for five years or
until a successor has been appointed.

The building official shall be an ex officio member of said
board but shall have no vote on any matter before the board.

1BI01.2J. AllteJrlIUllte membeJrs. The chief appointing au
thority shall appoint two alternate members who shall be
called by the board chairperson to hear appeals during the
absence or disqualification of a member. Alternate members
shall possess the qualifications required for board member
ship and shall be appointed for five years, or until a succes
sor has been appointed.

BI01.2.2 QuallificatnolIlls. The board of appeals shall consist
of five individuals, one from each of the following profes
sions or disciplines:

1. Registered design professional with architectural ex
perience or a builder or superintendent of building
construction wi~h at least ten years' experience, five of
which shall have been in responsible charge ofwork.

2. Registered design professional with structural engi
neering experience

3. Registered design professional with mechanical and
plumbing engineering experience or a mechanical
contractor with at least ten years' experience, five of
which shall have been in responsible charge ofwork.

4. Registered design professional with electrical engi
neering experience or an electrical contractor with at
least ten years' experience, five of which shall have
been in responsible charge of work.

5. Registered design professional with fire protection
engineering experience or a fire protection c.ontractor
with at least ten years' experience, five of which shall
have been in responsible charge of work.

BI01.2.3 RuUes alllld! ]plJrocedhUlJres. The board is authorized to
establish policies and procedures necessary to carry out its
duties.
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BUH.2.4 Chairperson. The board shall annually select one
of its members to serve as chairperson.

BI011.2.5 Disquallifkathm ofmemlbelt". A member shall not
hear an appeal in which that member has a personal, profes
sional or financial interest.

8JlOl.2.6 Secll"etaJry. The chief administrative officer shall
designate a qualified clerk to serve as secretary to the board.
The secretary shall file a detailed record of all proceedings
in the office of the chief administrative officer.

BI01.2.7 Compell1lSatnOlIl off members. Compensation of
members shall be determined by law.

B101.3 Notice I[])jf meeting. The board shall meet upon notice
from the chairperson, within 10 days of the filin.g of an ap
peal or at stated periodic meetings.

BI0l.3J. Open Ihlearing. All hearings before the board
shall be open to the public. The appellant, the appellant's
representative, the building official and any person whose
interests are affected shall be given an opportunity to be
heard.

BI01.3.2 Procedure. The board shall adopt and make avail
able to the public through the secretary procedures under
which a hearing will be conducted. The procedures shall not
require compliance with strict rules of evidence, but shall
mandate that only relevant information be received.

BI0Jl.3.3 Postponed hearing. When five members are not
present to hear an appeal, either the appellant or the appel
lant's representative shall have the right to request a post
ponement of the hearing.

B101.4 Board decisllon. The board shall modify or reverse
the decision of the building official by a concurring vote of
two-thirds of its members.

BIOll.4.1 Resolution. The decision of the board shall be by
resolution. Certified copies shall be furnished to the appel
lant and to the building official.

BI01.4.2 AdministJration. The building official shall take
immediate action in accordance with the decision of the
board.
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APPEND~X C

GROUP U 0 AGRICULTURAL BUILDINGS

The prowisimms 1C000olained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

S!ECT~ON C1 «1)1
GlEN~RlAl

Cl@lo1 Scopeo The provisions of this appendix shall apply ex
clusively to agricultural buildings. Such buildings shall be clas
sified as Group U and shall include the following uses:

1. Livestock shelters or buildings, including shade struc-
tures and milking barns.

2. Poultry buildings or shelters.

3. Barns.

4. Storage of equipment and machinery used exclusively in
agriculture.

5. Horticultural structures, including detached production
greenhouses and crop protection shelters.

6. Sheds.

7. Grain silos.

8. Stables.

SlECT~ON C1 (Q)2
AllOWA[8llE HE~GHTAND AwtEA

Cl@2J. Ge1llleJrallo Buildings classified as Group U Agricultural
shall not exceed the area or height limits specified in Table
CI02.1.

Cl@2.2 OIDleas!oJry UllrrnllnmHted aJreao The area of a one-story
Group U agricultural building shall not be limited if the build-

ing is surrounded and adjoined by public ways or yards not less
than 60 feet (18 288 mm) in width.

CI0203 1I'woa stoJry llmlimited areao The area of a two-story
Group U agricultural building shall not be limited if the build
ing is surrounded and adjoined by public ways or yards not less
than 60 feet (18 288 mm) in width and is provided with an ap
proved automatic sprinkler system throughout iln accordance
with Section 903.3.1.1.

SECT~ON C103
MIXED OCCUPANCIES

CI0301 Mixed. oCClIllluulldeso Mixed occupancies shall be pro
tected in accordance with Chapter 3.

SECT~ON C104
EX~TS

CI04J. Exnt facilitieso Exits shall be provided in accordance
with Chapters 10 and 11.

Exceptions:

1. The maximum travel distance from any point in the
building to an approved exit shall not exceed 300 feet (91
440mm).

2. One exit is required for each 15,000 square feet (1393.5
m2) of area or fraction thereof.

TABLE C102.1-ISASiC ALLOWABLE AREA fOR A GROUP U,
ONE STORY ~N ~EiGHlT AND MAXiMUM HEIGHT Of SUCH OCCUPANCY

~ I ~~ I mand ~V I V

A I B I A I B I III A and IV I III B I A I B

AllOWABLE AREA (square feet)B

Unlimited· I 60,000 I 27,100 I 18,000 I 27,100 I 18,000 I 21,100 I 12,000

MAX~MUM HEiGHT iN! STORiES

Unlimited I 12 I 4 I 2 I 4 I 2 I 3 I 2

MAXIMUM HEIGHT ~N FEET

Unlimited I 160 I 65 I 55 I 65 I 55 I 50 I 40

For SI: 1 square foot =0.0929 m2
.

a. See Section C102 for unlimited area under certain conditions.
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APPENDIX D

FIRE DISTRICTS

The provisions contained in this appendix are not mandatory unless specificaUy referenced in the adopting ordinance.

SECTION D1 (Q)~

GENERAl

DIOl.l Scope. The fire district shall include such territory or
portion as outlined in an ordinance or law entitled "An Ordi
nance (Resolution) Creating and Establishing a Fire District."
Wherever, in such ordinance creating and establishing a fire
district, reference is made to the Fire District, it shall be con
strued to mean the fire district designated and referred to in this
appendix.

10101.1.1 Mapphng. The fire district complying with the
provisions of Section D101.1 shall be shown on a map that
shall be available to the public.

D101.2 EstabiishmeIl1l~of aJr'ea. For the purpose of this code,
the fire district shall include that territory or area as described in
Sections DI01.2.1 through DI01.2.3.

DI01.2.Jl Adjoining 1b>Jloc!ks. Two or more adjoining blocks,
exclusive of intervening streets, where at least 50 percent of
the ground area is built upon and more than 50 percent of the
built-on area is devoted to hotels and motels of Group R-l;
Group B occupancies; theaters, nightclubs, restaurants of
Group A-I and A-2 occupancies; garages, express and
freight depots, warehouses and storage buildings used for
the storage of finished products (not located with and form
ing a part of a manufactured or industrial plant); or Group S
occupancy. Where the average height of a building is two
and one-half stories or more, a block should be considered if
the ground area built upon is at least 40 percent.

DI01.2.2 Buffer ,zone. Where four contiguous blocks or
more comprise a fire district, there shall be a buffer zone of
200 feet (60 960 mm) around the perimeter of such district.
Streets, rights-of-way and other open spaces not subject to
building construction can be included in the 200-foot (60
960 mm) buffer zone.

1)101.2.3 DeveRoped blocks. Where blocks adjacent to the
fire district have developed to the extent that at least 25 per
cent of the ground area is built upon and 40 percent or more
ofthe built-on area is devoted to the occupancies specified in
Section DI01.2.1, they can be considered for inclusion in
the fire district, and can form all or a portion of the 200-foot
(60960 mm) buffer zone required in Section DI01.2.2.

SECTION D102
BUILDING RESTRICTIONS

DI02.1 Types of cOlnstrudion. permitted. Within the fire dis
trict every building hereafter erected shall be either Type I, n,
HI or IV, except as permitted in Section D104.

DJl02.2 Other specift'ic requirements.

DI02.2.1 Exterior wallis. Exterior walls of buildings lo
cated in the fire district shall comply with the requirements
in Table 601 except as'required in Section D102.2.6.

DI02.2.2 Grou.p 1H prohibited. Group H occupancies shall
be prohibited from location within the fire district.

DI02.2.3 ConstrllJlction type. Every building shall be con
structed as required based on the type of construction indi
cated in Chapter 6.

DI02.2.4 Roof covering. Roof covering in the fire district
shall conform to the requirements of Class A or B roof cov
erings as defined in Section 1505.

DI02.2.5 Structural fire rating. Walls, floors, roofs and
their supporting structural members shall be a minimum of
I-hour fire-resistance-rated construction.

JExcelPtiOJins:

1. Buildings of Type IV construction.

2 Buildings equipped throughout with an automatic
sprinkler system in accordance with Section
903.3.1.1.

3. Automobile parking structures.

4. Buildings surrounded on all sides by a permanently
open space of not less than 30 feet (9144 mm).

5. Partitions complying with Section 603.1(8).

DI02.2.6 Exterior walls. Exterior load-bearing walls of
Type II buildings shall have a fire-resistance rating of 2
hours or more where such walls are located within 30 feet
(9144 mm) of a common property line or an assumed prop
erty line. Exterior nonload-bearing walls of Type IT build
ings located within 30 feet (9144 mm) of a common
property line or an assumed property line shall have fire
resistance ratings as required by Table 601, but not less than
1 hour. Exterior walls located more than 30 feet (9144 mm)
from a common property line or an assumed property line
shall comply with Table 601.

Exception: In the case of one-story buildings that are
2,000 square feet (186 m2) or less in area, exterior walls
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APPENDIX D

located more than 15 feet (4572 mm) from a common
property line or an assumed property line need only com
ply with Table 601.

DI02.2.7 Architectural trim. Architectural trim on build
ings located in the fire district shall be constructed of approved
noncombustible materials or fire-retardant-treated wood.

DI02.2.8 Permanent canopies. Permanent canopies are
permitted to extend over adjacent open spaces provided:

1. The canopy and its supports shall be of noncom
bustible material, fire-retardant-treated wood, Type
IV construction or of I-hour fire-resistance-rated
construction.

Exception.: Any textile covering for the canopy
shall be flame resistant as determined by tests con
ducted in accordance with NFPA 701 after both ac
celerated water leaching and accelerating
weathering.

2. Any canopy covering, other than textiles, shall have a
flame spread index not greater than 25 when tested in
accordance with ASTM E 84 in the form intended for
use.

3. The canopy shall have at least one long side open.

4. The maximum horizontal width of the canopy shall
not exceed 15 feet (4572 mm).

5. The fire resistance of exterior walls shall not be re-
duced.

DI02.2.9 Roof structures. Structures, except aerial sup
ports 12 feet (3658 mm) high or less, flagpoles, water tanks
and cooling towers, placed above the roof of any building
within the fire district shall be of noncombustible material
and shall be supported by construction of noncombustible
material.

DI02.2.]10 Plastic signs. The use of plastics complying
with Section 2611 for signs is permitted provided the struc
ture of the sign in which the plastic is mounted or installed is
noncombustible.

DI02.2.:TI.l Plastic veneer. Exterior plastic veneer is not per
mitted in the fire district.

SECTION D103
CHANGES TO BUILDINGS

DI03.1 Existing buildings within the fire district. An exist
ing building shall not hereafter be increased in height or area
unless it is ofa type ofconstruction permitted for new buildings
within the fire district or is altered to comply with the require
ments for such type of construction. Nor shall any existing
building be hereafter extended on any side, nor square footage
or floors added within the existing building unless such modifi
cations are of a type of construction permitted for new build
ings within the fire district.

DI03.2 Other alterations. Nothing in Section D103.1 shall
prohibit other alterations within the fire district provided there
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is no change of occupancy that is otherwise prohibited and the _
fire hazard is not increased by such alteration. •

DI03.3 Moving buildings. Buildings shall not hereafter be
moved into the fire district or to another lot in the fire district
unless the building is of a type of construction permitted in the
fire district.

SECT~ON D104
BUILDINGS lOCATED PARTIAllY

IN THE FIRE DISTRICT

D104.1 GeneIr'al. Any building located partially in the fire dis
trict shall be of a type of construction required for the fue dis
trict, unless the major portion of such building lies outside of
the fire district and no part is more than 10 feet (3048 mm) in
side the boundaries of the fire district.

SECT~ON D105
IEXCEPT~ONS TO RESTRICT~ONS

~N !FIRE DISTRICT

DIOS.! General. The preceding provisions of this appendix
shall not apply in the following instances:

1. Temporary buildings used in connection with duly au
thorized construction.

2. A private garage used exclusively as such, not more
than one story in height, nor more than 650 square feet
(60 m2) in area, located on the same lot with a dwelling. _

3. Fences not over 8 feet (2438 mm) high. •

4. Coal tipples, material bins and trestles of Type IV con
struction.

5. Water tanks and cooling towers conforming to Sections
1509.3 and 1509.4.

6. Greenhouses less than 15 feet (4572 mm) high.

7. Porches on dwellings not over one story in height, and
not over 10 feet (3048 mm) wide from the face of the
building, provided such porch does not come within 5
feet (1524 mm) of any property line.

8. Sheds open on a long side not over 15 feet (4572 mm)
high and 500 square feet (46 m2) in area.

9. One- and two-family dwellings where of a type of con
struction not permitted in the fire district can be ex
tended 25 percent of the floor area existing at the time
of inclusion in the fire district by any type of construc
tion permitted by this code.

10. Wood decks less than 600 square feet (56 m2) where
constructed of 2-inch (51 mm) nominal wood, pressure
treated for exterior use.

11. Wood veneers on exterior walls conformiflg to Section
1405.4.

12. Exterior plastic veneer complying with Section 2605.2
where installed on exterior walls required to have a fire
resistance rating not less than 1 hour, provided the exte-
rior plastic veneer does not exhibit sustained flaming as _
defined in NFPA 268. •
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• SECTION D105
REFERENCED STANDARDS

APPENDIX IDl

ASTM E 84-01

NFPA 268-96

NFPA 701-99

Test Method for Surface D102.2.8
Burning Characteristics
of Building Materials

Test Method for D105.1
Determining Ignitability of
Exterior Wall Assemblies
Using a Radiant Heat Energy
Source

Methods of D102.2.8
Fire Tests for Flame~
Propagation of Textiles
and Films
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SUPPLEMENTARY ACCESSIBILITY REQUIREMENTS

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

SlEC'f~ON fE1 (O)~

GENERAL

IEI011.1 Scope. The provisions ofthis appendix shall control the
supplementary requirements for the design and construction of
facilities for accessibility to physically disabled persons.

IEUDJl..2 JDesigJIll. Technical requirements for items herein shall
comply with this code and ICC A117.1.

S[ECT~ON lE~ (0)2
[})Ef~N~1f~ONS

IEI02.:D. Gell1leran. The following words and terms shall, for the
purposes of this appendix, have the meanings shown herein.

ClLO§ED~CJrRCUJ[T TIElLEPHONE. A telephone with a
dedicated line such as a house phone, courtesy phone or phone
that must be used to gain entrance to a facility.

MAlILBOXES. Receptacles for the receipt of documents,
packages or other deliverable matter. Mailboxes include, but
are not limited to, post office boxes and receptacles provided by
commercial mail-receiving agencies, apartment houses and
schools.

TRANSIENT lLODGTING. A building, facility or portion
thereof, excluding inpatient medical care facilities and
long-term care facilities, that contains one or more dwelling
units or sleeping units. Examples of transient lodging include,
but are not limited to, resorts, group homes, hotels, motels, dor
mitories, homeless shelters, halfway houses and social service
lodging.

SEC1f~ON lE~ (Q)3
ACClESSU6lIE ROUTE

IElI.G3.J1. RaD.sed pUatlf'oJrms. In banquet rooms or spaces where a
head table or speaker's lectern is located on a raised platform,
an accessible route shall be provided to the platform.

SlEC'f~ON lE~ 014
SPIEC~Al OCClUPANC~ES

IEJl.04.1 Gell1lerall. Transient lodging facilities shall be provided
with accessible features in accordance with Sections EI04.2
and EI04.3. Group 1-3 occupancies shall be provided with ac
cessible features in accordance with Sections EI04.3 and
EI04.4.

JEI04.2 Accessmble lOerl!s. In rooms or spaces having more than
25 beds, five percent of the beds shall have a clear floor space
complying with ICC A1l7.1.

IEI0~.2.1 Sleepill1lg areas. A clear floor space complying
with ICC A117.1 shall be provided on both sides of the ac-
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cessible bed. The clear floor space shall be positioned for
parallel approach to the side of the bed.

Exception: This requirement shall not apply where a
single clear floor space complying with ICC AI17.1 po
sitioned for parallel approach is provided. between two
beds.

JE:D.04.3 CommulIl1lication features. Communication features
complying with ICC A117.1 shall be provided in accordance
with Sections EI04.3.1 through EI04.3.4.

EI04.3.1 Transient lodging. In transient lodging facilities,
sleeping units with accessible communication features shall
be provided in accordance with Table EI04.3.1. Units re
quired to comply with Table EI04.3.1 shaH be dispersed
among the various classes of units.

EI04.3.2 Group 1I~3. In Group 1-3 occupancies at least 2
percent, but no fewer than one of the total number of general
holding cells and general housing cells equipped with audi
ble emergency alarm systems and permanently installed
telephones within the cell, shall comply with Section
EI04.3.3.

EI04.3.3 DweHiJrng units and slleeping Ulll1lits. Where dwell
ing units and sleeping units are altered or added, the require
ments of Section EI04.3 shall apply only to the units being
altered or added until the number of units with accessible
communication features complies with the minimum num
ber required for new construction.

EI04.3.4 Notification devices. Visual notification devices
shall be provided to alert room occupants of incoming tele
phone calls and a door knock or bell. Notification devices
shall not be connected to visual alarm signal appliances.
Permanently installed telephones shall have volume con
trols and an electrical outlet complying with ICC A117.110
cated within 48 inches (1219 mm) of the telephone to
facilitate the use of a TTY.

EJi04.4 Partitions. Solid partitions or security glazing that sep
arates visitors from detainees in Group 1-3 occupancies shall
provide a method to facilitate voice communication. Such
methods are permitted to include, but are not limited to, grilles,
slats, talk-through baffles, intercoms or telephone handset de
vices. The method of communication shall be accessible to in
dividuals who use wheelchairs and individuals who have
difficulty bending or stooping. Hand-operable communication
devices, if provided, shall comply with Section EI06.3.
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APPENDIX E

TABLE E104.3.1
DWELLING OR SLEEPING UNITS WITH ACCESSIBLE COMMUNICATION FEATURES

TOTAL NUMBER OF DWELLING OR MINIMUM REQUIRED NUMBER OF DWELLING OR SLEEPING
SLEEPING UNITS PROVIDED UNITS WI1H ACCESSIBLE COMMUNICATION FEATURES

1 1

2 to 25 2

26 to 50 4

51 to 75 7

76 to 100 9

101 to 150 12

151 to 200 14

201 to 300 17

301 to 400 20

401 to 500 22

501 to 1,000 5% of total

1,001 and over 50 plus 3 for each 100 over 1,000

SECTION E105
OTHER FEATURES AND FACILITIES

EI0S.1 Water coolers. Where water coolers are provided, at
least 50 percent, but not less than one, of such units provided on
each floor shall comply with ICC A1l7.1.

EI05.2 Portable toilets and bathing rooms. Where multiple
single-user portable toilet or bathing units are clustered at a sin
gle location, at least 5 percent, but not less than one toilet unit or
bathing unit at each cluster, shall comply with ICC A117.1.

ISigns containing the International Symbol of Accessibility and
complying with ICC A117.1 shall identify accessible portable
toilets and bathing units.

Exception: Portable toilet units provided for use exclu-
sively by construction personnel on a construction site.

EI05.3 Laundry equipment. Where provided in spaces re
quired to be accessible, washing machines and clothes dryers
shall comply with this section.

EI05.3.1 Washing machines. Where three or fewer wash
ing machines are provided, at least one shall comply with
ICC A117.1. Where more than three washing machines are
provided, at least two shall comply with ICC A1l7.1.

EI05.3.2 Clothes dryers. Where three or fewer clothes dry
ers are provided, at least one shall comply with ICC A117.1.
Where more than three clothes dryers are provided, at least
two shall comply with ICC AI17.1.

EI05.4 Depositories, vending machines, change machines
and similar equipment. Where provided, at least one of each
type of depository, vending machine, change machine and sim
ilar equipment shall comply with ICC AI17.1.

Exception: Drive-up-only depositories are not required to
comply with this section.

EI05.5 Mailboxes. Where mailboxes are provided in an inte
rior location, at least 5 percent, but not less than one, of each
type shall comply with ICC A1l7.1. In residential and institu-
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tional facilities, where mailboxes are provided for each dwell-I
ing unit or sleeping unit, mailboxes complying with ICC
A117.1 shall be provided for each unit required to be an Acces
sible unit.

EI05.6 Automatic telBer machines and fare machines. 
Where automatic teller machines or self-service fare vending, •
collection or adjustment machines are provided, at least one
machine ofeach type at each location where such machines are
provided shall be accessible. Where bins are provided for enve-
lopes, wastepaper or other purposes, at least one of each type
shall be accessible.

EIOS.7 Twoaway communication systems. Where two-way I
communication systems are provided to gain admittance to a
building or facility or to restricted areas within a building or fa
cility, the system shall comply with ICC A117.1.

SECTION E106
TELEPHONES

EI06.1 General. Where coin-operated public pay telephones, I
coinless public pay telephones, public closed-circuit tele
phones, courtesy phones or other types ofpublic telephones are
provided, accessible public telephones shall be provided in ac
cordance with Sections EI06.2 through EI06.5 for each type of
public telephone provided. For purposes of this section, a bank
of telephones shall be considered two or more adjacent tele
phones.

EI06.2 Wheelchair-accessible telephones. Where public
telephones are provided, wheelchair-accessible telephones
complying with ICC A117.1 shall be provided in accordance
with Table EI06.2.

EI06.3 Vo~umecontrols. All public telephones provided shall ..
have volume control complying with ICC A117.1. ,.,

EI06.4 TTYs. TTYs complying with ICC A117.1 shall be pro
videdin accordance with Sections EI06.4.1 throughEI06.4.9.
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TABLE E106.2
WHEELCHAiR-ACCESSIBLE TELEPHONES

NUMBER OF TElLEPHONES PROVIDED MINIMUM REQUIRED NUMBER OIF
ON A flOOR, lLEVElL OR EXTERIOR SITE WHEElLCHAIR-ACCESSIBlLE TElLEPHONES

1 or more single unit 1 per floor, level and exterior site

I bank 1 per floor, level and exterior site

2 or more banks 1 per bank

EI06.4.TI Bank reqj1wirement. Where four or more public
pay telephones are provided at a bank of telephones, at least
one public TTY shall be provided at that bank.

ExceptBon: TTYs are not required at banks oftelephones
located within 200 feet (60 960 mm) of, and on the same
floor as, a bank containing a public TTY.

EI06.4.2 Floor requirement. Where four or more public
pay telephones are provided on a floor of a privately owned
building, at least one public TTY shall be provided on that
floor. Where at least one public pay telephone is provided on
a floor ofa publicly owned building, at least one public TTY
shall be provided on that floor.

EI06.4.3 BuiRding II"equBrement Where four or more pub
lic pay telephones are provided in a privately owned build
ing, at least one public TTY shall be provided in the
building. Where at least one public pay telephone is pro
vided in a publicly owned building, at least one public TTY
shall be provided in the building.

JEI06.4.4 Site req\lllJiJrement Where four or more public pay
telephones are provided on a site, at least one public TTY
shall be provided on the site.

EI06.4.5 Rest StOJPlS9 emergell1lcy Jroarll stOPS9 and service
plazas. Where a public pay telephone is provided at a public
rest stop, emergency road stop or service plaza, at least one
public TTY shall be provided.

1EI06.4.6 Hospitalls. Where a public pay telephone is pro
vided in or adjacent to a hospital emergency room, hospital
recovery room or hospital waiting room, at least one public
TTY shall be provided at each such location.

EI06.4.7 TranspoII"tatioJl1l ft'acllRities. Transportation facili
ties shall be provided with TTYs in accordance with Sec
tions EI09.2.5 and EII0.2 in addition to the TTYs required
by Sections EI06.4.1 through EI06.4.4.

EI06.4.8 Detentio!l1l and cOII"Jrectionall facmtnes. In deten
tion and correctional facilities, where a public pay telephone
is provided in a secured area used only by detainees or in
mates and security personnel, then at least one TTY shall be
provided in at least one secured area.

EI06.4.9l Signs. Public TTYs shall be identified by the In
ternational Symbol of TTY complying with ICC AIl7.1.
Directional signs indicating the location of the nearest pub
lic TTY shall be provided at banks of public pay telephones
not containing a public TTY. Additionally, where signs pro
vide direction to public pay telephones, they shall also pro
vide direction to public TTYs. Such signs shall comply with
ICC All7.l and shall include the International Symbol of
TTY.

2003 INfERNAfUONAl fBlllJUUJUNG CODE®

lEI06.5 Sh.eHves ffor portable TTYs. Where a bank of tele
phones in the interior of a building consists of three or more
public pay telephones, at least one public pay telephone at the
bank shall be provided with a shelf and an electrical outlet in
accordance with ICC AI17.1.

Exceptions:

1. In secured areas of detention and correctional facili
ties, if shelves and outlets are prohibited for purposes
of security or safety shelves and outlets for TTYs are
not required to be provided.

2. The shelf and electrical outlet shall not be required at
a bank of telephones with a TTY.

SECT~ON E~ (J)1
SiGNAGE

JEl107.1 Signs. Required accessible portable toilets and bathing
facilities shall be identified by the International Symbol of Ac
cessibility.

EI07.2 Designations. Interior and exterior signs identifying
permanent rooms and spaces shall be tactile. Where
pictograms are provided as designations of interior rooms and
spaces, the pictograms shall have tactile text descriptors. Signs
required to provide tactile characters and pictograms shall
comply with ICC A117.1.

lExceptiilllllls:

1. Exterior signs that are not located at the door to the
space they serve are not required to comply.

2. Building directories, menus, seat and row designa
tions in assembly areas, occupant names, building ad- ~

dresses and company names and logos are not d-.

required to comply.

3. Signs in parking facilities are not required to comply.

4. Temporary (seven days or less) signs are not required
to comply.

EI07.3 Directional and informatioIllal signs. Signs that pro
vide direction to, or information about, permanent interior
spaces of the site and facilities shall contain visual characters "
complying with ICC A117.1. .

J",

.!Exception: Building directories, personnel names, com- ;
pany or occupant names and logos, menus and temporary
(seven days or less) signs are not required to comply with ~

ICC AIl7.1.

EI07.4 Other signs. Signage indicating special accessibility
provisions shall be provided as follows:

1. At bus stops and terminals, signage must be provided in
accordance with Section EI08.4.
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2. At fixed facilities and stations, signage must be provided
in accordance with Sections EI09.2.2 through
EI09.2.2.3.

3. At airports, terminal information systems must be pro
vided in accordance with Section EIIO.3.

SECTION E108
BUS STOPS

EI08.1 General. Bus stops shall comply with Sections EI08.2
through El08.5.

EI08.2 Bus boarding and alighting areas. Bus boarding and
alighting areas shall comply with Sections EI08.2.1 through
EI08.2.4.

EI08.2.1 Surface. Bus boarding and alighting areas shall
have a firm, stable surface.

EI08.2.2 Dimensions. Bus boarding and alighting areas
shall have a clear length of 96 inches (2440 mm) minimum,
measured perpendicular to the curb or vehicle roadway
edge, and a clear width of 60 inches (1525 mm) minimum,
measured parallel to the vehicle roadway.

EI08.2.3 Connection. Bus boarding and alighting areas
shall be connected to streets, sidewalks or pedestrian paths
by an accessible route complying with Section l04.

EI08.2.4 Slope. Parallel to the roadway, the slope of the bus
boarding and alighting area shall be the same as the road
way, to the maximum extent practicable. For water drain
age, a maximum slope of 1:48 perpendicular to the roadway
is allowed.

EI08.3 Bus shelters. Where provided, new or replaced bus
shelters shall provide a minimum clear floor or ground space
complying with ICC AIl7.l, Section 305, entirely within the
shelter. Such shelters shall be connected by an accessible route
to the boarding area required by Section EI08.2.

EI08.4 Signs. New bus route identification signs shall have
finish and contrast complying with ICC AI17.1. Additionally,
to the maximum extent practicable, new bus route identifica
tion signs shall provide visual characters complying with ICC
AIl7.l.

Exception: Bus schedules, timetables and maps that are
posted at the bus stop or bus bay are not required to meet this
requirement.

EI08.5 Bus stop siting. Bus stop sites shall be chosen such
that, to the maximum extent practicable, the areas where lifts or
ramps are to be deployed comply with Sections El08.2 and
EI08.3.

SECTION E109
TRANSPORTATION FACIUTIES AND STATIONS

EI09.1 General. Fixed transportation facilities and stations
shall comply with the applicable provisions of Sections E109.2
and EI09.3.

EI09.2 New construction. New stations in rapid rail, light rail,
commuter rail, intercity rail, high speed rail and other fixed
guideway systems shall comply with Sections E 109.2.1
through EI09.2.8.
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EI09.2.1 Station entrances. Where different entrances to a~
station serve different transportation fixed routes or groups .
of fixed routes, at least one entrance serving each group or !
route shall comply with Section 1104 and ICC AIl7.l. .

EI09.2.2 Signs. Signage in fixed transportation facilities
and stations shall comply with Sections EI09.2.2.1 through
EI09.2.2.3.

]Ell.09.2.2.1 Tactile SiglllS. Where signs are provided at
entrances to stations identifying the station or the en
trance, or both, at least one sign at each entrance shall be
tactile. A minimum of one tactile sign identifying the
specific station shall be provided on each platform or
boarding area. Such signs shall be placed in uniform lo
cations at entrances and on platforms or boarding areas
within the transit system to the maximum extent practi
cable. Tactile signs shall comply with ICC A117.1.

Exceptions:

1. Where the station has no defined entrance but
signs are provided, the tactile signs shall be
placed in a central location.

2. Signs are not required to be tactile where audi
ble signs are remotely transmitted to hand-held
receivers, or are user or proximity actuated.

El109.2.2.2 Identification signs. Stations covered by
this section shall have identification signs containing vi
sual characters complying with ICC A117.1. Signs shall
be clearly visible and within the sightlines of a standing
or sitting passenger from within tl;1e train on both sides
when not obstructed by another train.

EI09.2.2.3 Informational signs. Lists of stations, routes
and destinations served by the station which are located
on boarding areas, platforms or mezzanines shall provide
visual characters complying with ICC A117.1 Signs cov
ered by this provision shall, to the maximum extent prac
ticable, be placed in uniform locations within the transit
system.

EI09.2.3 Fare mach.nnes. Self-service fare vending, collec
tion and adjustment machines shall comply with ICC
AII7.I, Section 707. Where self-service fare vending, col
lection or adjustment machines are provided for the use of
the general public, at least one accessible machine of each
type provided shall be provided at each accessible point of
entry and exit.

EI09.2.4 Rail-to-platforrn height. Station platforms shall
be positioned to coordinate with vehicles in accordance with
the applicable provisions of 36 CFR, Part 1192. Low-level
platforms shall be 8 inches (250 mm) minimum above top of
rail.

Excepthm: Where vehicles are boarded from sidewalks
or street level, low-level platforms shall be permitted to
be less than 8 inches (250 mm).

KI09.2.S TTYs. Where a public pay telephone is provided
in a transit facility (as defined by the Department of Trans
portation) at least one public TTY complying with ICC
A117.1, Section 704.4, shall be provided in the station. In
addition, where one or more public pay telephones serve a
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particular entrance to a transportation facility, at least one
TTY telephone complying with ICC A 117.1, Section 70404,
shall be provided to serve that entrance.

lEI09.2.6 Track crossings. Where a circulation path serv
ing boarding platforms crosses tracks, an accessible route
complying with ICC A1l7.1 shall be provided.

ExceptiollJl: Openings for wheel flanges shall be permit
ted to be 21/ 2 inches (64 mm) maximum.

EI09.2.' Public addhress systems. Where public address
systems convey audible information to the public, the same
or equivalent information shall be provided in a visual for
mat.

EI09.2.8 Cnoc!ks. Where clocks are provided for use by the
general public, the clock face shall be uncluttered so that its
elements are clearly visible. Hands, numerals and digits
shall contrast with the background either light-on-dark or
dark-on-light. Where clocks are mounted overhead, numer
als and digits shall comply with ICC AII7.I, Section 70304.

JEI09.3 ExistillJlg facillfities: key stations. In rapid rail, light rail,
commuter rail, intercity rail, high-speed rail and other fixed
guideway systems, altered stations and intercity rail and key
stations, as defined under criteria established by the Depart
ment of Transportation in Subpart C of 49 CFR Part 37, shall
comply with Sections EI09.3.1 through EI09.3.3.

JEI09.3.1 Accessnlblle rm.Jlte. At least one accessible route
_ from an accessible entrance to those areas necessary for use
• of the transportation system shall be provided. The accessi

ble route shall include the features specified in Section
EI09.2, except that escalators shall comply with Section
3005.2.2. Where technical infeasibility in existing stations
requires the accessible route to lead from the public way to a
paid area of the transit system, an accessible fare collection
machine complying with Section EI09.2.3 shall be pro
vided along such accessible route.

lEI09.3.2 Platform ami vehicle Ooor coordnnaltnmn. Sta
tion platforms shall be positioned to coordinate with vehi
cles in accordance with the applicable provisions of 36 CPR
Part 1192. Low-level platforms shall be 8 inches (250 mm)
minimum above top of rail.

Excepltnon: Where vehicles are boarded from sidewalks
or street level, low-level platforms shall be permitted to
be less than 8 inches (250 mm).

IE109.3.3 I1)iired comnednolID.s. New direct connections to other
D facilities shall have an accessible route complying with Section

3409.6 from the point of connection to boarding platforms and
transportation system elements used by the public. Any ele
ments provided to facilitate future direct connections shall be
on an accessible route connecting boarding platforms and
transportation system elements used by the public.

SECTHON 1E~ i (Q)

A~RPORl'S

EI10.1 New cOlllstr1l.Jlctiion. New construction of airports shall
comply with Sections EIIO.2 through EIIOA.

EI10.2 TTYs. Where public pay telephones are provided, at
least one TTY shall be provided in compliance with ICC
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A117.1, Section 70404. Additionally, if four or more public pay ill
telephones are located in a main terminal outside the security
areas, a concourse within the security areas or a baggage claim
area in a terminal, at least one public TTY complying with ICC
A117.1, Section 70404, shall also be provided in each such 10- 0
cation.

JEl10.3 l'erminaH information systems. Where terminal in- ~""'.••-:.'.:'••'
formation systems convey audible information to the public, r.
the same or equivalent information shall be provided in a visual "
format.

EI10A CHocks. Where clocks are provided for use by the gen
eral public, the clock face shall be uncluttered so that its ele
ments are clearly visible. Hands, numerals and digits shall
contrast with their background either light-on-dark or
dark-on-light. Where clocks are mounted overhead, numerals q
and digits shall comply with ICC A117.1, Section 703 A. [J

SECTION E~ 11
QUAUF~ED H~STORIC BU~lD~NGS AND FAC~lITIES

KUI.l GeneraH. Qualified historic buildings and facilities ~
shall comply with Sections EIII.2 through El1I.5. ~

El11.2 Qllllalified historic buildings and. fadUtftes. These pro
cedures shall apply to buildings and facilities designated as his
toric structures that undergo alterations or a change of
occupancy.

KUl.3 Qualified historic buiBdings and fadiiHes subject to
Section 106 of the Nationall Historic Preservation Act.
Where an alteration or change of occupancy is undertaken to a
qualified historic building or facility that is subject to Section
106 of the National Historic Preservation Act, the federal
agency with jurisdiction over the undertaking shall follow the
Section 106 process. Where the State Historic Preservation Of
ficer or Advisory Council on Historic Preservation determines
that compliance with the requirements for accessible routes,
ramps, entrances or toilet facilities would threaten or destroy
the historic significance of the building or facility, the alterna
tive requirements of Section 3409 for that element are permit
ted.

E1tIA Qualified. historic lbufildings and facmties not sulbm

jed to Section 106 of the Nationan Historic Preservation
Act. Where an alteration or change of occupancy is undertaken
to a qualified historic building or facility that is not subject to
Section 106 of the National Historic Preservation Act, and the
entity undertaking the alterations believes that compliance
with the requirements for accessible routes, ramps, entrances
or toilet facilities would threaten or destroy the historic signifi
cance of the building or facility, the entity shall consult with the
State Historic Preservation Officer. Where the State Historic
Preservation Officer determines that compliance with the ac
cessibility requirements for accessible routes, ramps, entrances
or toilet facilities would threaten or destroy the historical sig
nificance of the building or facility, the alternative require
ments of Section 3409 for that element are permitted.

EI1Jl.4.1 CmnsudtatioIll with interested jp'ersons. Inter
ested persons shall be invited to participate in the consulta
tion process, including state or local accessibility officials,
individuals with disabilities and organizations representing
individuals with disabilities.
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Elll.4.2 Certified local government historic preserva
tion programs. Where the State Historic Preservation Offi
cer has delegated the consultation responsibility for
purposes of this section to a local government historic pres
ervation program that has been certified in accordance with
Section 101 of the National Historic Preservation Act of
1966 [(16 U.S.C. 470a(c)] and implementing regulations
(36 CFR 61.5), the responsibility shall be permitted to be
carried out by the appropriate local government body or of
ficial.

Ellt.S Displays. In qualified historic buildings and facilities,
where alternative requirements of Section 3409 are permitted,
displays and written information shall be located where they
can be seen by a seated person. Exhibits and signs displayed
horizontally shall be 44 inches (1120 mm) maximum above the
floor.

SECTION E112
REFERENCED STANDARDS

DOJ36 Americans with Disabilities Act E109.2.4,
CFR Part 1192 (ADA) Accessibility Guidelines E109.3.2

for Transportation Vehicles
(ADAAG). Washington, D.C.:
Department of Justice, 1991

DOT 49 Transportation Services E109.3,
CFR Part 37 for Individuals with E109.3.2,

Disabilities (ADA), E109.4
Washington, D.C.:
Department of
Transportation, 1999

DOJ28 CFR Part 36, Americans E109.4
with Disabilities Act (ADA).
Washington, D.C.:
Department of Justice, 1991

ICC/ANSI Accessible and Usable EI01.2, et al
A117.1-98 Buildings and Facilities

16 USC National Historic Ell1.2,
Sec. 470 Preservation Act Ell1.3,

Ell1.3.2
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RODENT PROOFING

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

S!EClnO~ IF~ (Q)~

GENErRlAl

FI01.1 Gell'llell"all. Buildings or structures and the walls enclos
ing habitable or occupiable rooms and spaces in which persons
live, sleep or work, or in which feed, food or foodstuffs are
stored, prepared, processed, served or sold, shall be con
structed in accordance with the provisions of this section.

lFJWJ1.2 FO)[II[\\da~iol!ll 'Walln o/ell'll~nR21tiOJln openililgs. Foundation
wall ventilator openings shall be covered for their height and
width with perforated sheet metal plates no less than 0.070 inch
(1.8 mm) thick, expanded sheet metal plates not less than 0.047
inch (1.2 mm) thick, cast iron grills or grating, extruded alumi
num load-bearing vents or with hardware cloth of 0.035 inch
(0.89 mm) wire or heavier. The openings therein shall not ex
ceed 1/4 inch (6.4 mm).

IFJ101.3 IFolUlJndatiol!ll allull extelf'ROlf' waH seaHlI1lg. Annular
spaces around pipes, electric cables, conduits, or other open
ings in the walls shall be protected against the passage of ro
dents by closing such openings with cement mortar, concrete
masonry or noncorrosive metal.

JFI01.4 JI)OOlf's. Doors on which metal protection has been ap
plied shall be hinged so as to be free swinging. When closed,
the maximum clearance between any door, doorjambs and sills
shall not be greater than 3/g inch (9.5 mm).

lFI01.5 Wnlllld!ows a!l1liIll otlhlelf' OljplelIJliilrllgs. Windows and other
openings for the purpose of light or ventilation located in exte
rior walls within 2 feet (610 mm) above the existing ground
level immediately below such opening shall be covered for
their entire height and width, including frame, with hardware
cloth of at least 0.035 inch (0.89 mm) wire or heavier.

lFUIJJl.5J. ROldeJnlft a 1il\ccessnlblle opellllings. Windows and other
openings for the purpose of light and ventilation in the exte
rior walls not covered in this chapter, accessible to rodents
by way of exposed pipes, wires, conduits and other appurte
nances, shall be covered with wire cloth of at least 0.035
inch (0.89 mm) wire. In lieu of wire cloth covering, said
pipes, wires, conduits and other appurtenances shall be
blocked from rodent usage by installing solid sheet metal
guards 0.024 inch (0.61 mm) thick or heavier. Guards shall
be fitted around pipes, wires, conduits or other
appurte.nances. In addition, they shall be fastened securely
to and shall extend perpendicularly from the exterior wall
for a minimum distance of 12 inches (305 mm) beyond and
on either side of pipes, wires, conduits or appurtenances.

FI01.6 Pielf' and 'WOOlrll COI!JIstlf'lUldnOJlll.

FI01.6Jl sm Hess than 12 Dnches aboo/e grOllll!!1ld. Buildings
not provided with a continuous foundation shall be provided
with protection against rodents at grade by providing either
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an apron in accordance with Section FI01.6.1.1 or a floor
slab in accordance with Section 101.6.1.2.

FI01l.6.1.1 Apron. Where an apron is provided, the
apron shall not be less than 8 inches (203 mm) above, nor
less than 24 inches (610 mm) below, grade. The apron
shall not terminate below the lower edge of the siding
material. The apron shall be constructed of an approved
nondecayable, water-resistant ratproofing material of re
quired strength and shall be installed around the entire
perimeter of the building. Where constructed of masonry
or concrete materials, the apron shall not be less than 4
inches (102 mm) in thickness.

lFUIJ:R.6.1.2 Glf'ade flOOllf'S. Where continuous concrete
grade floor slabs are provided, open spaces shall not be
left between the slab and walls, and openings in the slab
shall be protected.

FI01.6.2 8m at or aboo/e 12 inches above gll"omnd. Build
ings not provided with a continuous foundation and which
have sills 12 or more inches (305 mm) above the ground
level shall be provide with protection against rodents at
grade in accordance with any of the following:

1. Section FI01.6.1.1 or FI01.6.1.2;

2. By installing solid sheet metal collars at least 0.024
inch (0.6 mm) thick at the top of each pier or pile and
around each pipe, cable, conduit, wire or other item
which provides a continuous pathway from the
ground to the floor; or

3. By encasing the pipes, cables, conduits or wires in an
enclosure constructed in accordance with Section
FI01.6.1.1.
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·FlOOD~RESISTANT CONSTRUCT~ON

The provisions contained in this appendix are not mauuiatory unless specifically referenced in the ooopting ordinance.

S~ClnoU\n G1 (0)1
b'dQ)M~N~Sl~A'f~OU\n

G ROR.R PllHrjplGSeo The purpose of this appendix is to promote
the public health, safety and general welfare and to minimize
public and private losses due to flood conditions in specific
flood hazard areas through the establishment of comprehensive
regulations for management offlood hazard areas designed to:

1. Prevent unnecessary disruption of commerce, access and
public service during times of flooding;

2. Manage the alteration of natural flood plains, stream
channels and shorelines;

3. Manage filling, grading, dredging and other develop
ment which may increase flood damage or erosion poten
tial;

4. lPrevent or regulate the construction of flood barriers
which will divert floodwaters or which can increase
flood hazards; and

5. Contribute to improved construction techniques in the
flood plain.

G ROR.2 Olbljednveso The objectives ofthis appendix are to pro
tect human life, minimize the expenditure of public money for
flood control projects, minimize the need for rescue and relief
efforts associated with flooding, minimize prolonged business
interruption, minimize damage to public facilities and utilities,
help maintain a stable tax base by providing for the sound use
and development of flood-prone areas, contribute to improved
construction techniques in the flood plain and ensure that
potential owners and occupants are notified that property is
within flood hazard areas.

GROR.3 §lCGjpleo The provisions of this appendix shall apply to
all proposed development in a flood hazard area established in
Section 1612 of this code.

GRORAI VnGllatnGJIllso Any violation of a provision of this appen
dix, or failure to comply with a permit or variance issued pursu
ant to this appendix or any requirement of this appendix, shall
be handled in accordance with Section 113.

SlEC1~ON G1 (0)2
b'!,[pfPUCAre~U'f'Y

G11.0201 GeIl1lerall. This appendix, in conjunction with the Inter
national Building Code, provides minimum requirements for
development located in flood hazard areas, including the subdi
vision of land, installation of utilities, placement and replace
ment of manufactured homes, new construction and repair,
reconstruction, rehabilitation, or additions to new construction
and substantial improvement of existing buildings and struc
tures, including restoration after damage.

GR0202 EstabHns]blmelIBt Glf flGodl ihlazard areas. Flood hazard
areas are established in Section 1612.3 of the International
Building Code, adopted by the governing body on [INSERT

DATE].

SECT~ON G1(j)3
POWERS AND DUTIES

G Ul30Ji PeJrmiit applliicatioJrnso The building official shall
review all permit applications to determine whether proposed
development sites will be reasonably safe from flooding. If a
proposed development site is in a flood hazard area, all site
development activities, including grading, filling, utility instal
lation and drainage modification, and all new construction and
substantial improvements (including the placement of prefab
ricated buildings and manufactured homes) shall be designed
and constructed with methods, practices and materials that
minimize flood damage and that are in accordance with this
code and ASCE 24.

G R0302 Other jplermnts. It shall be the responsibility of the
building official to assure that approval of a proposed develop
ment shall not be given until proof that necessary permits have
been granted by federal or state agencies having jurisdiction
over such development.

GI0303 Determ.nl!llatnGJIll of dlesngll1l fDoGdl eRevatn.OIlllSo If design
flood elevations are not specified, the building official is autho
rized to require the applicant to:

1. Obtain, review and reasonably utilize data available from
a federal, state or other source, or

2. Determine the design flood elevation in accordance with
accepted hydrologic and hydraulic engineering tech- ~

niques. Such analyses shall be performed and sealed by a
registered design professional. Studies, analyses and .
computations shall be submitted in sufficient detail to al
low review and approval by the building official. The ac
curacy of data submitted for such determination shall be
the responsibility of the applicant.

G ]103.41 Adnvitnes nll1l rnveJrllll'lle ftiloocrjj ihlazall"dl ar«~31§o In riverine
situations, until a regulatory floodway is designated, the build
ing official shall not permit any new construction, substantial
improvement or other development, including fill, unless the
applicant demonstrates that the cumulative effect of the pro
posed development, when combined with all other existing and
anticipated development, will not increase the design flood ele
vation more than 1 foot (305 mm) at any point within the com
munity.

G103.5 JFllGod!way ell1llCJroad'llmell1lt. Prior to issuing a permit for
any floodway encroachment, including fill, new construction,
substantial improvements and other development or land-dis-
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turbing activity, the building official shall require submission
of a certification, along with supporting technical data, that
demonstrates that such development will not cause any
increase of the level of the base flood.

G103.5.1 Floodway revisions. A floodway encroachment
that increases the level of the base flood is authorized if the
applicant has applied for a conditional Flood Insurance Rate
Map (FIRM) revision and has received the approval of the
Federal Emergency Management Agency (FEMA).

GI03.6 Watercourse alteration. Prior to issuing a permit for
any alteration or relocation of any watercourse, the building
official shall require the applicant to provide notification of the
proposal to the appropriate authorities of aU affected adjacent
government jurisdictions, as well as appropriate state agencies.
A copy of the notification shall be maintained in the permit
records and submitted to FEMA.

G103.6.1 Engineering analysis. The building official shall
require submission of an engineering analysis which dem
onstrates that the flood-carrying capacity of the altered or
relocated portion of the watercourse will not be decreased.
Such watercourses shall be maintained in a manner which
preserves the channel's flood-carrying capacity.

GI03.7 Alterations illll. coastal areas. Prior to issuing a permit
for any alteration of sand dunes and mangrove stands in flood
hazard areas subject to high velocity wave action, the building
official shall require submission of an engineering analysis
which demonstrates that the proposed alteration will not
increase the potential for flood damage.

G103.8 Records. The building official shall maintain a perma
nent record of all permits issued in flood hazard areas, includ
ing copies of inspection reports and certifications required in
Section 1612.

SECTION G104
PERMITS

G104.1 Required. Any person, owner or authorized agent who
intends to conduct any development in a flood hazard area shall
first make application to the building official and shall obtain
the required permit.

GI04.2 Application for permit. The applicant shall file an
application in writing on a form furnished by the building offi
cial. Such application shall:

1. Identify and describe the development to be covered by
the permit.

2. Describe the land on which the proposed development is
to be conducted by legal description, street address or
similar description that will readily identify and defi
nitely locate the site.

3. Include a site plan showing the delineation of flood haz
ard areas, floodway boundaries, flood zones, design
flood elevations, ground elevations, proposed fill and ex
cavation and drainage patterns and facilities.

4. Indicate the use and occupancy for which the proposed
development is intended.
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5. Be accompanied by construction documents, grading _
and filling plans and other information deemed appropri- •
ate by the building official.

6. State the valuation of the proposed work.

7. Be signed by the applicant or the applicant's authorized
agent.

G104.3 Vallidity of peJrmit. The issuance of a permit under this
appendix shall not be construed to be a permit for, or approval
of, any violation of this appendix or any other ordinance of the
jurisdiction. The issuance of a permit based on submitted docu
ments and information shall not prevent the building official
from requiring the correction of errors. The building official is
authorized to prevent occupancy or use of a structure or site
which is in violation of this appendix or other ordinances of this
jurisdiction.

"G104.4 Expiration. A permit shall become invalid if the pro
posed development is not commenced within 180 days after its
issuance, or if the work authorized is suspended or abandoned
for a period of 180 days after the work commences. Extensions
shall be requested in writing and justifiable cause demon
strated. The building official is authorized to grant, in writing,
one or more extensions of time, for periods not more than 180
days each.

G104.5 Suspension or revocation. The building official is
authorized to suspend or revoke a permit issued under this
appendix wherever the permit is issued in error or on the basis e
of incorrect, inaccurate or incomplete information, or in viola-
tion of any ordinance or code of this jurisdiction.

SECTION G105
VARIANCES

G l05..ll. General. The board of appeals established pursuant to
Section 112 shall hear and decide requests for variances. The
board of appeals shall base its determination on technicaljusti
fications, and has the right to attach such conditions to vari
ances as it deems necessary to further the purposes and
objectives of this appendix and Section 1612.

G105.2 Records. The building official shall maintain a perma
nent record of all variance actions, including justification for
their issuance.

G105.3 Historic structures. A variance is authorized to be
issued for the repair or rehabilitation of a historic structure
upon a determination that the proposed repair or rehabilitation
will not preclude the structure's continued designation as a his
toric structure, and the variance is the minimum necessary to
preserve the historic character and design of the structure.

Exception.: Within flood hazard areas, historic structures
that are not:

a. Listed or preliminarily determined to be eligible for
listing in the National Register of Historic Places; or

b. Determined by the Secretary of the U.S. Department
of Interior as contributing to the historical signifi
cance of a registered historic district or a district pre
liminarily determined to qualify as an historic district;
or
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c. Designated as historic under a state or local historic
preservation program that is approved by the Depart
ment of Interior.

G105.5 Res!Jrndfimll§. The board of appeals shall not issue a
variance for any proposed development in a floodway if any
increase in flood levels would result during the base flood dis
charge.

1.

2.

3.

e
4.

5.

6.

7.

8.

9.

GI05.4 F1lJill1ldnGJnlaUlly ([JlependleI!llt fadlln!ne§. A variance is
authorized to be issued for the construction or substantial
improvement of a functionally dependent facility provided the
criteria in Section 1612.1 are met and the variance is the mini
mum necessary to allow the construction or substantial
improvement, and that all due consideration has been given to
methods and materials that minimize flood damages during the
design flood and create no additional threats to public safety.

G105.6 CGI!ll§ideJratnGI!ll§. In reviewing applications for vari
ances, the board of appeals shall consider all technical evalua
tions, all relevant factors, all other portions of this appendix and
the following:

The danger that materials and debris may be swept onto
other lands resulting in further injury or damage;

The danger to life and property due to flooding or ero
sion damage;

The susceptibility of the proposed development, in
cluding contents, to flood damage and the effect of such
damage on current and future owners;

The importance of the services provided by the pro
posed development to the community;

The availability of alternate locations for the proposed
development that are not subject to flooding or erosion;

The compatibility of the proposed development with
existing and anticipated development;

The relationship of the proposed development to the
comprehensive plan and flood plain management pro
gram for that area;

The safety of access to the property in times of flood for
ordinary and emergency vehicles;

The expected heights, velocity, duration, rate of rise
and debris and sediment transport of the floodwaters
and the effects of wave action, if applicable, expected at
the site; and

10. The costs of providing governmental services during
and after flood conditions including maintenance and
repair of public utilities and facilities such as sewer,
gas, electrical and water systems, streets and bridges.

GI05.1 CGI!lldlntnoll1l§ fOJr n§§1lJiaI!ll(Ce. Variances shall only be
issued by the board of appeals upon:

1. A technical showing of good and sufficient cause that the
unique characteristics of the size, configuration or topog
raphy of the site renders the elevation standards inappro
priate;

2. A determination that failure to grant the variance would
result in exceptional hardship by rendering the lot
undevelopable;
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3. A determination that the granting of a Valiance will not
result in increased flood heights, additional threats to
public safety, extraordinary public expense, nor create
nuisances, cause fraud on or victimization of the public
or conflict with existing local laws or ordinances;

4. A determination that the variance is the minimum neces
sary, considering the flood hazard, to afford relief; and

5. Notification to the applicant in writing over the signature
of the building official that the issuance of a variance to
construct a structure below the base flood level will result
in increased premium rates for flood insurance up to
amounts as high as $25 for $100 of insurance coverage,
and that such construction below the base flood level in
creases risks to life and property.

SECT~ON G2({J)1
[D1E!FIN~u~ONS

G201J. Gell1lerall. The following words and terms shall, for the
purposes of this appendix, have the meanings shown herein.
Refer to Chapter 2 for general definitions.

G201.2 Jl)efnJrnitnoll'll§.

DEVEILOPMENT. Any man-made change to improved or
unimproved real estate, including but not limited to, buildings
or other structures, temporary or permanent storage of materi
als, mining, dredging, filling, grading, paving, excavations,
operations and other land disturbing activities.

lFlUNCTKONAILIL'f DEPENDENT lFACITILITT'f. A facility
which cannot be used for its intended purpose unless it is
located or carried out in close proximity to water, such as a
docking or port facility necessary for the loading or unloading
of cargo or passengers, shipbuilding or ship repair. The term
does not include long-term storage, manufacture, sales or ser
vice facilities.

MANUlFACTUmE]]J) HOME. A structure that is transportable
in one or more sections, built on a permanent chassis, designed
for use with or without a permanent foundation when attached
to the required utilities, and constructed to the Federal Mobile
Home Construction and Safety Standards and rules and regula
tions promulgated by the U.S. Department of Housing and
Urban Development. The term also includes mobile homes,
park trailers, travel trailers and similar transportable structures
that are placed on a site for 180 consecutive days or longer.

MANlUlFACTUJRE]]J) HOME PARIK OR SlUBDJIVITSION. A
parcel (or contiguous parcels) of land divided into two or more
manufactured home lots for rent or sale.

RECREATIONAIL VEHICILE. A vehicle that is built on a
single chassis, 400 square feet (37.16 m2) or less when mea
sured at the largest horizontal projection, designed to be
self-propelled or permanently towable by a light-duty truck,
and designed primarily not for use as a permanent dwelling but
as temporary living quarters forrecreational, camping, travel or
seasonal use. A recreational vehicle is ready for highway use if
it is on its wheels or jacking system, is attached to the site only
by quick disconnect-type utilities and security devices and has
no permanently attached additions.

VARIANCE. A grant of relief from the requirements of this
section which permits construction in a manner otherwise pro-
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APPENDIX G

hibited by this section where specific enforcement would result
in unnecessary hardship.

VHOLATliON. A development that is not fully compliant with
this appendix or Section 1612, as applicable.

SECTION G301
SUBDIVISIONS

G301.1 Gernerall. Any subdivision proposal, including propos
als for manufactured home parks and subdivisions, or other
proposed new development in a flood hazard area shall be
reviewed to assure that:

1. All such proposals are consistent with the need to mini
mize flood damage;

2. All public utilities and facilities, such as sewer, gas, elec
tric and water systems are located and constructed to
minimize or eliminate flood damage; and

3. Adequate drainage is provided to reduce exposure to
flood hazards.

G301.2 SubdivRSiol1l requiIrements. The following require
ments shall apply in the case of any proposed subdivision,
including proposals for manufactured home parks and subdivi
sions, any portion of which lies within a flood hazard area:

1. The flood hazard area, including floodways and areas
subject to high velocity wave action, as appropriate, shall
be delineated on tentative and final subdivision plats;

2. Design flood elevations shall be shown on tentative and
final subdivision plats;

3. Residential building lots shall be provided with adequate
buildable area outside the floodway; and

4. The design criteria for utilities and facilities set forth in
this appendix and appropriate International Codes shall
be met.

SECTION G401
S~TE IMPROVEMENT

G401.1 Development in floodways. Development or land dis
turbing activity shall not be authorized in the floodway unless it
has been demonstrated through hydrologic and hydraulic anal
yses performed in accordance with standard engineering prac
tice that the proposed encroachment will not result in any
increase in the level of the base flood.

G401.2 Flood hazard areas subject to high velocity wave
adnmll.

1. Development or land disturbing activity shall only be au
thorized landward of the reach of mean high tide.

2. The use of fill for structural support of buildings is pro-
hibited.

G4I01.3 Sewer facilities. All new or replaced sanitary sewer
facilities, private sewage treatment plants (including all pump
ing stations and collector systems) and on-site waste disposal
systems shall be designed in accordance with Chapter 8, ASCE
24, to minimize or eliminate infiltration of floodwaters into the
facilities and discharge from the facilities into floodwaters, or
impairment of the facilities and systems.
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G401.4 Water facilities. All new replacement water facilities _
shall be designed in accordance with the provisions of Chapter •
8, ASCE 24, to minimize or eliminate infiltration of flood-
waters into the systems.

G401.5 Storm drainage. Storm drainage shall be designed to
convey the flow of surface waters to minimize or eliminate
damage to persons or property.

G401.6 Streets and sidewalks. Streets and sidewalks shall be
designed to minimize potential for increasing or aggravating
flood levels.

SECTION G501
MANUFACTURED HOMES

G501.1 Elevation. All new and replacement manufactured
homes to be placed or substantially improved in a flood hazard
area shall be elevated such that the lowest floor of the manufac-
tured home is elevated to or above the design flood elevation.

G501.2 Foundations. All new and replacement manufactured
homes, including substantial improvement of existing manu
factured homes, shall be placed on a permanent, reinforced
foundation that is designed in accordance with Section 1612.

G501.3 Anchoring. All new and replacement manufactured
homes to be placed or substantially improved in a flood hazard
area shall be installed using methods and practices which mini-
mize flood damage. Manufactured homes shall be securely
anchored to an adequately anchored foundation system to resist e
flotation, collapse and lateral movement. Methods of anchor-
ing are authorized to include, but are not limited to, use of
over-the-top or frame ties to ground anchors. This requirement
is in addition to applicable state and local anchoring require-
ments for resisting wind forces.

SECTION G601
RECREATIONAL VIEHIClES

G601.1 Phncementl: prohibited. The placement of recreational
vehicles shall not be authorized in flood hazard areas subject to
high velocity wave action and in floodways.

G601.21femporary placement. Recreational vehicles in flood
hazard areas shall be fully licensed and ready for highway use,
and shall be placed on a site for less than 180 consecutive days.

G601.3 Perm21nent placement. Recreational vehicles that are
not fully licensed and ready for highway use, or that are to be
placed on a site for more than 180 consecutive days, shall meet
the requirements of Section G501 for manufactured homes.

SECTION G701
TANKS

G7Gl.1 Underground tanks. Underground tanks in flood haz-
ard areas shall be anchored to prevent flotation, collapse or lat-
eral movement resulting from hydrostatic loads, including the
effects of buoyancy, during conditions of the design flood.

G701.2 Abovemground tanks. Above-ground tanks in flood
hazard areas shall be elevated to or above the design flood ele
vation or shall be anchored or otherwise designed and con
structed to prevent flotation, collapse or lateral movement
resulting from hydrodynamic and hydrostatic loads, including
the effects ofbuoyancy, during conditions of the design flood.
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G701.3 Tank ioBet§ 2lJIlldl veH'lltls. In flood hazard areas, tank
inlets, fill openings, outlets and vents shall be:

1. At or above the design flood elevation or fitted with cov
ers designed to prevent the inflow of floodwater or out
flow of the contents of the tanks during conditions of the
design flood.

2. Anchored to prevent lateral movement resulting from hy
drodynamic and hydrostatic loads, including the effects
of buoyancy, during conditions of the design flood.

ASCE 24-98

HUD24CFR
Part 3280
(1994)

IBC-03

§iECT~ON G102
REFERENCED STANDARDS

Flood Resistance Design
and Construction

Manufactured Home
Construction and Safety
Standards

International Building Code

GI03.1,
G401.3,
G401.4

G20I

GI02.2
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The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

~fEC'f~OU\!l G={j~ ({»~

GENfE~Al

IHI:ll.l1b:ll..:ll. GelI1leIrall. A sign shall not be erected in a manner that
would confuse or obstruct the view of or interfere with exit
signs required by Chapter 10 or with official traffic signs, sig
nals or devices. Signs and sign support structures, together with
their supports, braces, guys and anchors, shall be kept in repair
and in proper state of preservation. The display surfaces of
signs shall be kept neatly painted or posted at all times.

IHI:ll.(J):ll..Z §figlI1l§ e1\emJPl~ ft'Ir([!)m JPleIrmn~§. The following signs are
exempt from the requirements to obtain a permit before erec
tion:

1. Painted nonilluminated signs.

2. Temporary signs announcing the sale or rent ofproperty.

3. Signs erected by transportation authorities.

4. Projecting signs not exceeding 2.5 square feet (0.23 m2).

5. The changing of moveable parts of an approved sign that
is designed for such changes, or the repainting or reposi
tioning of display matter shall not be deemed an altera
tion.

~fEC'f~OU\!J fHl~ «))2
[D)fEf~N~u~ON~

IHI:ll.l1bZ.:ll. GelI1l~Irall. Unless otherwise expressly stated, the fol
lowing words and terms shall, for the purposes of this appen
dix, have the meanings shown herein. Refer to Chapter 2 of the
International Building Code for general definitions.

COMIRITNATITON SITGN. A sign incorporating any combina
tion of the features of pole, projecting and roof signs.

JI)lITS1?ILAY SITGN. The area made available by the sign struc
ture for the purpose of displaying the advertising message.

JEILJECTJRJIC SITGN. A sign containing electrical wiring, but
not including signs illuminated by an exterior light source.

GlROUNJI)l SITGN. A billboard or similar type of sign which is
supported by one or more uprights, poles or braces in or upon
the ground other than a combination sign or pole sign, as de
fined by this code.

POILE SITGN. A sign wholly supported by a sign structure in
the ground.

1?ORTABJLJE JI)lITSPILAY SURFACE. A display surface tem
porarily fixed to a standardized advertising structure which is
regularly moved from structure to structure at periodic inter
vals.

1?lROJJECTllNG SllGN. A sign other than a wall sign, which
projects from and is supported by a wall of a building or struc
ture.

ROOF SITGN. A sign erected upon or above a roofor parapet of
a building or structure.

SIGN. Any letter, figure, character, mark, plane, point, mar
quee sign, design, poster, pictorial, picture, stroke, stripe, line,
trademark, reading matter or illuminated service, which shall
be constructed, placed, attached, painted, erected, fastened or
manufactured in any manner whatsoever, so that the same shall
be used for the attraction ofthe public to any place, subject, per
son, firm, corporation, public performance, article, machine or
merchandise, whatsoever, which is displayed in any manner
outdoors. Every sign shall be classified and conform to the re
quirements of that classification as set forth in this chapter.

SiGN STRUCTURE. Any structure which supports or is ca
pable of supporting a sign as defined in this code. A sign struc
ture is permitted to be a single pole and is not required to be an
integral part of the building.

WALL SITGN. Any sign attached to or erected against the wall
of a building or structure, with the exposed face of the sign in a
plane parallel to the plane of said wall.

SECu~ON ~~ ~3

lOCAT~OU\!J

1Hfl03.:R ILocatnmll Jr~§~IrndllOlI1ls. Signs shall not be erected, con
structed or maintained so as to obstruct any fire escape or any
window or door or opening used as a means of egress or so as to
prevent free passage from one part of a roof to any other part
thereof. A sign shall not be attached in any form, shape or man
ner to a fire escape, nor be placed in such manner as to interfere
with any opening required for ventilation.

~ECu~ON fHl~ ~4

~DENu~f~CAl'~ON

IHII04.Jl idlelIlltnJrncatnmll. Every outdoor advertising display sign
hereafter erected, constructed or maintained, for which a per
mitis required shall be plainly marked with the name of the per
son, firm or corporation erecting and maintaining such sign and
shall have affixed on the front thereof the permit number issued
for said sign or other method of identification approved by the
building official.

~ECT~ON &=1]105
[)~S~GU\ll AND CONSrrAUCu~OINJ

lHIldl5.Jl G~lIll~Jralllr~qllRnJr'~mell1lts. Signs shall be designed and
constructed to comply with the provisions of this code for use
of materials, loads and stresses.
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APPENDiX H

HJ.05.2 Permits, drawings and specifications. Where a per
mit is required, as provided in Chapter 1, construction docu
ments shall be required. These documents shall show the
dimensions, material and required details of construction, in
cluding loads, stresses and anchors.

HI05.3 Wind load. Signs shall be designed and constructed to
withstand wind pressure as provided for in Chapter 16.

HI05.4 Seismic load. Signs designed to withstand wind pres
sures shall be considered capable of withstanding earthquake
loads, except as provided for in Chapter 16.

MI05.5 Working stresses. In outdoor advertising display
signs, the allowable working stresses shall confonn to the re
quirements of Chapter 16. The working stresses of wire rope
and its fastenings shall not exceed 25 percent of the ultimate
strength of the rope or fasteners.

Exceptions:

1. The allowable working stresses for steel and wood
shall be in accordance with the provisions ofChapters
22 and 23.

2. The working strength of chains, cables, guys or steel
rods shall not exceed one-fifth of the ultimate strength
of such chains, cables, guys or steel.

HI05.6 Attach.ment. Signs attached to masonry, concrete or
steel shall be safely and securely fastened by means of metal
anchors, bolts or approved expansion screws of sufficient size
and anchorage to safely support the loads applied.

SECTION H106
ELECTRICAL

HI06.1 Illumination. A sign shall not be illuminated by other
than electrical means, and electrical devices and wiring shall be
installed in accordance with the requirements of the ICC Elec
trical Code. Any open spark or flame shall not be used for dis
play purposes unless specifically approved.

HI06J..1 Internally illuminated signs. Except as provided
for in Sections 402.14 and 2611, where internally illumi
nated signs have sign facings of wood or approved plastic,
the area of such facing section shall not be more than 120
square feet (11.16 m2) and the wiring for electric lighting
shall be entirely enclosed in the sign cabinet with a clear
ance of not less than 2 inches (51 mm) from the facing mate
rial. The dimensional limitation of 120 square feet (11.16
m2) shall not apply to sign facing sectio.ns made from flame
resistant-coated fabric (ordinarily known as "flexible sign
face plastic") that weighs less than 20 ounces per square
yard (678 g/m2) and which, when tested in accordance with
NFPA 701, meets the requirements of both the small-scale
test and the large-scale test, or which, when tested in accor
dance with an approved test method, exhibits an average
bum time for 10 specimens of 2 seconds or less and a burn
ing extent of 15 centimeters or less.

HI06.2 Electrical service. Signs that require electrical service
shall comply with the ICC Electrical Code.
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SECTiON H107
COMBUSTIBLE MATERIALS

HI07.1 Use o[ combustibles. Wood, approved plastic or plas
tic veneer panels as provided for in Chapter 26, or other materi
als of combustible characteristics similar to wood, used for
moldings, cappings, nailing blocks, letters and latticing, shall
comply with Section HI09.1, and shall not be used for other or
namental features of signs, unless approved.

RI07.1.1 Plastic materials. Notwithstanding any other
provisions of this code, plastic materials which bum at a rate
no faster than 2.5 inches pel; minute (64 mm/s) when tested
in accordance with ASTM D 635 shall be deemed approved
plastics and can be used as the display surface material and
for the letters, decorations and facings on signs and outdoor
display structures.

8107.1.2 Electric sign faces. Individual plastic facings of
electric signs shall not exceed 200 square feet (18.6 m2) in
area.

HI07.1.3 Area limitation. If the area of a display surface
exceeds 200 square feet (18.6 m2), the area occupied or cov
ered by approved plastics shall be limited to 200 square feet
(18.6 m2) plus 50 percent of the difference between 200
square feet (18.6 m2

) and the area of display surface. The
area of plastic on a display surface shall not in any case ex
ceed 1,100 square feet (102 m2).

HI07.1.4 Plastic appurtenances. Letters and decorations _
mounted on an approved plastic facing or display surface •
can be made of approved plastics.

SECTION H108
ANIMATED DEVICES

HI08.1 lFaiiasafe device. Signs that contain moving sections or
ornaments shall have fail-safe provisions to prevent the section
or ornament from releasing and falling or shifting its center of
gravity more than 15 inches (381 mm). The fail-safe device
shall be in addition to the mechanism and the mechanism's
housing which operate the movable section or ornament. The
fail-safe device shall be capable of supporting the full dead
weight of the section or ornament when the moving mechanism
releases.

SECTION H109
GROUND SIGNS

H109.1 Height restrictnons. The structural frame of ground
signs shall not be erected of combustible materials to a height
of more than 35 feet (10668 mm) above the ground. Ground
signs constructed entirely of noncombustible material shall not
be erected to a height of greater than 100 feet (30 480 mm)
above the ground. Greater heights are permitted where ap
proved and located so as not to create a hazard or danger to the
pUblic.

HI09.2 Required clearance. The bottom coping of every
ground sign shall be not less than 3 feet (914 mm) above the
ground or street level, which space can be filled with platfonn
decorative trim or light wooden construction.
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9109.3 Wood! anchoIl"s aHlld. SllJlPlPOR"ts. Where wood anchors or
supports are embedded in the soil, the wood shall be pressure
treated with an approved preservative.

SEC1r~ON H110
~OOF S~GNS

1HII10J. GelIlleR"all. Roof signs shall be constructed entirely of
metal or other approved noncombustible material except as
provided for in Sections HI 06.1.1 and HI 07 .1. Provisions shall
be made for electric grounding of metallic parts. Where com
bustible materials are permitted in letters or other ornamental
features, wiring and tubing shall be kept free and insulated
therefrom. Roof signs shall be so constructed as to leave a clear
space of not less than 6 feet (1829 mm) between the roof level
and the lowest part of the sign and shall have at least 5 feet
(1524 mm) clearance between the vertical supports thereof. No
portion of any roof sign structure shall project beyond an exte
rior wall.

.lExceptnolIll~ Signs on flat roofs with every part ofthe roofac
cessible.

JHiLJ!.10.2 Bearing pRates. The bearing plates of roof signs shall
distribute the load directly to or upon masonry walls, steel roof
girders, columns or beams. The building shall be designed to
avoid overstress of these members.

JHII10.3 Height of solli([]l sigos. A roof sign having a solid sur
face shall not exceed, at any point, a height of 24 feet (7315
mm) measured from the roof surface.

JHI10.4l Henght of opell1l sngns. Open roof signs in which the
uniform open area is not less than 40 percent of total gross area
shall not exceed a height of75 feet (22 860 mm) on buildings of
Type I or Type 2 construction. On buildings of other construc
tion types, the height shall not exceed 40 feet (12 192 mm).
Such signs shall be thoroughly secured to the building upon
which they are installed, erected or constructed by iron, metal
anchors, bolts, supports, chains, stranded cables, steel rods or
braces and they shall be maintained in good condition.

JHI1l10.5 Relight of dose([]l sligll1ls. A closed roof sign shall not be
erected to a height greater than 50 feet (15 240 mm) above the
roof of buildings of Type I or Type 2 construction, nor more
than 35 feet (10 668 mm) above the roof of buildings of Type 3,
4 or 5 construction.

SECl'~ON &11111
'WAll S~GNS

lHJl1l1.1 Matel1ialls. Wall signs which have an area exceeding 40
square feet (3.72 m2) shall be constructed of metal or other ap
proved noncombustible material, except for nailing rails and as
provided for in Sections HI06.1.1 and HI07.1.

JH[111.2 JEdel1iol1 walln moullll1lltilIllg ([]!eftaHs. Wall signs attached
to exterior walls of solid masonry, concrete or stone shall be
safely and securely attached by means of metal anchors, bolts
or expansion screws of not less than 31ginch (9.5 mm) diameter
and shall be embedded at least 5 inches (127 mm). Wood blocks
shall not be used for anchorage, except in the case of wall signs
attached to buildings with walls of wood. A wall sign shall not
be supported by anchorages secured to an unbraced parapet
wall.
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JHJ.:U.3 .!Extension. Wall signs shall not extend above the top of
the wall, nor beyond the ends of the wall to which the signs are
attached unless such signs conform to the requirements for roof
signs, projecting signs or ground signs.

SECT~ON H~ ~:2

~~OJECr~NG S~GNS

lHI112.1 GeIrllerall. Projecting signs shall be constructed entirely
of metal or other noncombustible material and securely at
tached to a building or structure by metal supports such as
bolts, anchors, supports, chains, guys or steel rods. Staples or
nails shall not be used to secure any projecting sign to any
building or structure. The dead load ofprojecting signs not par
allel to the building or structure and the load due to wind pres
sure shall be supported with chains, guys or steel rods having
net cross-sectional dimension of not less than 3/g inch (9.5 mm)
diameter. Such supports shall be erected or maintained at an an
gle of at least 45 percent (0.78 rad) with the horizontal to resist
the dead load and at angle of45 percent (0.78 rad) or more with
the face of the sign to resist the specified wind pressure. If such
projecting sign exceeds 30 square feet (2.8 m2) in one facial
area, there shall be provided at least two such supports on each
side not more than 8 feet (2438 mm) apart to resist the wind
pressure.

JHU12.2 AttachmeJrnt ofsll.lllPpoJr1ts. Supports shall be secured to
a bolt or expansion screw that will develop the strength of the
supporting chains, guys or steel rods, with a minimum S/g-inch
(15.9 mm) bolt or lag screw, by an expansion shield. Tum buck
les shall be placed in chains, guys or steel rods supporting pro
jecting signs.

8112.3 WaHD m01illllllltillilg detaHs. Chains, cables, guys or steel
rods used to support the live or dead load ofprojecting signs are
permitted to be fastened to solid masonry walls with expansion
bolts or by machine screws in iron supports, but such supports
shall not be attached to an unbraced parapet wall. Where the
supports must be fastened to walls made of wood, the support
ing anchor bolts must go through the wall and be plated or fas
tened on the inside in a secure manner.

lHI112.4} lHIeiight lliirnitatnorm. A projecting sign shall not be
erected on the wall of any building so as to project above the
roof or cornice wall or above the roof level where there is no
cornice wall; except that a sign erected at a right angle to the
building, the horizontal width of which sign is perpendicular to
such a wall and does not exceed 18 inches (457 mm), is permit
ted to be erected to a height not exceeding 2 feet (610 mm)
above the roof or cornice wall or above the roof level where
there is no cornice wall'. A sign attached to a comer of a build
ing and parallel to the vertical line of such comer shall be
deemed to be erected at a right angle to the building wall.

I11112.5 AdditiiOllnaH Roads. Projecting sign structures which
will be used to support an individual on a ladder or other ser
vicing device, whether or not specifically designed for the
servicing device, shall be capable of supporting the antici
pated additional load, but not less than a 100-pound (445 N)
concentrated horizontal load and a 300-pound (1334 N) con
centrated vertical load applied at the point of assumed or
most eccentric loading. The building component to which
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SECTION H115
REFERENCED STANDARDS

ASTM D 635-98 Test Method for
Rate of Burning and/or
Extent and Time of
Burning of Self-Supporting
Plastics in a Horizontal Position

APPENDIX H

the projecting sign is attached shall also be designed to sup
port the additional loads.

SEC1r~ON H113
MARQUEE SIGNS

lHlJ13.1 Materials. Marquee signs shall be constructed entirely
of metal or other approved noncombustible material except as
provided for in Sections HI06.1.1 and HI07.1.

H113.2 Attachment. Marquee signs shall be attached to ap
proved marquees that are constructed in accordance with Sec
tion 3106.

IHll13.3 Dimensions. Marquee signs, whether on the front or
side, shall not project beyond the perimeter of the marquee.

HJ13.4 Height limitation. Marquee signs shall not extend
more than 6 feet (1829 mm) above, nor 1 foot (305 mm) below
such marquee, but under no circumstances shall the sign or
signs have a vertical dimension greater than 8 feet (2438 mm).

SECT~ON H114
PORTABLE SIGNS

JHIJJ4.1 Genelt"aH. Portable signs shall conform to requirements
for ground, roof, projecting, flat and temporary signs where
such signs are used in a similar capacity. The requirements of
this section shall not be construed to require portable signs to
have connections to surfaces, tie-downs or foundations where
provisions are made by temporary means or configuration of
the structure to provide stability for the expected duration of the
installation.

TABLE 4-A
SiZE, THICKNESS AND TYPE OF GLASS PANELS IN SIGNS

MAXIMUM SIZE OF
MINIMUMEXPOSED PANEL

THICKNESS
Any dimension Area Of GLASS

(inches) (square inches) (inches) TYPE OF GLASS

30 500 l/8 Plain, plate or wired

45 700 3/
16 Plain, plate or wired

144 3,600 1/
4 Plain, plate or wired

> 144 > 3,600 1/
4 Wired glass

For SI: 1 inch =25.4 mm, 1 square inch =645 mm2•

TABLE 4-18
THICKNESS OF PROJECTION SIGN

PROJECTION MAXIMUM THICKNESS
(feet) (feet)

5 2

4 2.5

3 3

2 3.5

1 4

For SI: 1 foot =304.8 mm.

ICC EC-03

NFPA 701-99

ICC Electrical Code

Methods of Fire Test for
Flame Propagation of Textiles
and Films

HI07.1.1

HI06.1,
HI06.2

H106.1.1

624 2003 INTERNATIONAL BUILDING CODE®



PA1r~O COVERS

The provisions contained in this appendix are not mandatory umless specifically re!erelfD,ced in the adoptilfD,g ordinance.

SE:C1r~O~ ~1 «))1
GENERAL

H01.I GellIleraR. Patio covers shall be permitted to be detached
from or attached to dwelling units. Patio covers shall be used
only for recreational, outdoor living purposes and not as car
ports, garages, storage rooms or habitable rooms. Openings
shall be permitted to be enclosed with insect screening, ap
proved translucent or transparent plastic not more that 0.125
inch (3.2 mm) in thickness, glass conforming to the provisions
of Chapter 24 or any combination of the foregoing.

S~CT~O~ ~~ 02
!D)E:F~N~1r~ONS

IT1102.Jl Gel11leIraR. The following word and term shall, for the
purposes of this appendix, have the meaning shown herein.

PATIO COVERS. One story structures not exceeding 12 feet
(3657 mm) in height. Enclosure walls shall be permitted to be
of any configuration, provided the open or glazed area of the
longer wall and one additional wall is equal to at least 65 per
cent of the area below a minimum of 6 feet 8 inches (2032 mm)
of each wall, measured from the floor.

S!ECT~ON ~1 «))3
EX1rfEffUOR OPEi\UNGS

IT1103.11 lLiglhlt9 veIlltillatnollIl 3lJIlliIll emergen~y egress. Exterior
openings required for light and ventilation shall be permitted to
open into a patio structure. However, the patio structure shall be
unenclosed ifsuch openings are serving as emergency egress or
rescue openings from sleeping rooms. Where such exterior
openings serve as an exit from the dwelling unit, the patio struc
ture, unless unenclosed, shall be provided with exits conform
ing to the provision of Chapter 10.

SfECT~ON ~104

STRlUC1rURAl PROV~S~ONS

ITI04.1 ID'lesngn Roads. Patio covers shall be designed and con
structed to sustain, within the stress limits of this code, all dead
loads plus a minimum vertical live load of 10 pounds per square
foot (0.48 kN/m2) except that snow loads shall be used where
such snow loads exceed this minimum. Such patio covers shall
be designed to resist the minimum wind and seismic loads set
forth in this code.

liW4.2 Footings. In areas with a frost depth of zero, a patio
cover shall be permitted to be supported on a concrete slab on
grade without footings, provided the slab conforms to the pro
visions of Chapter 19 of this code, is not less than 3'/2 inches

2003 !NTERNAT!ONAlI8QJJ!llDING COIDIE®

(89 mm) thick and further provided that the columns do not
support loads in excess of 750 pounds (3.36 kN) per column.
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The plfovisiOlJ1JS cOl!71JaiTru.ed in this appendix alfe not mandatory unless specijicaUy Ifeferenced in the adopting olfdiTllance.

S~CiJ~ON J~ (O)~

GENERAL
JJ:D.O:D..:D. §\cOjplle. The provisions of this chapter apply to grading,
excavation and earthwork construction, including fills and em
bankments. Where conflicts occur between the technical re
quirements of this chapter and the soils report, the soils report
shall govern.

JJ:D.~:D..2 IFlloo([][ IlMIl7131Ir([][ 3lIrle31§. The provisions of this chapter
shall not apply to grading, excavation and earthwork construc
tion, including fills and embankments, in floodways within
flood hazard areas established in Section 1612.3 unless it has
been demonstrated through hydrologic and hydraulic analyses
performed in accordance with standard engineering practice
that the proposed work will not result in any increase in the
level of the base flood.

S~C'f~ON J~ 02
[o)Ef~~~iJ~ONS

JJ:D.~2.:D.. JI))lefnllJllituoll1l§. for the purposes of this appendix chapter,
the terms, phrases and words listed in this section and their de
rivatives shall have the indicated meanings.

IBIENCiHI. A relatively level step excavated into earth material
on which fill is to be placed.

COMPACTITON. The densification of a fill by mechanical
means.

CUT. See Excavation.

JI))OWN JI))RAITN. A device for collecting water from a swale or
ditch located on or above a slope, and safely delivering it to an
approved drainage facility

lEROSITON. The wearing away of the ground surface as a result
of the movement of wind, water or ice.

IEXCAVATITON. The removal of earth material by artificial
means, also referred to as a cut.

IFITJLJL. Deposition of earth materials by artificial means.

GRAJI))IE. The vertical location of the ground surface.

GRAJI))lE9 lEXITSTITNG. The grade prior to grading.

GRADE9 JFJINITSIHIlEJI)). The grade of the site at the conclusion
of all grading efforts.

GRAJI))JING. An excavation or fill or combination thereof.

OClE1{. A compacted fill placed in a trench excavated in earth
material beneath the toe of a slope.

All slope references in the chapter have been modified to
show the horizontal:vertical relationship.

SILOPlE. An inclined surface, the inclination of which is ex
pressed as a ratio of horizontal distance to vertical distance.

TlERRAClE. A relatively level step constructed in the face of a
graded slope for drainage and maintenance purposes.

SlEC1r~ON J~ (())31
~E~M~1rS IftlEQUJ~RE[»

JJ:D.03.:D. lP'leIrJl1l1lut§ Ire([jjllRuIrle(!Jl. Except as exempted in Section
1103.2, no grading shall be performed without first having ob
tained a permit therefor from the building official. A grading
permit does not include the construction of retaining walls or
other structures.

.JJl03.2lExlemptuoll1l§. A grading permit shall not be required for
the following:

1. Grading in an isolated, self-contained area, provided
there is no danger to the public, and that such grading will
not adversely affect adjoining properties.

2. Excavation for construction of a structure permitted un-
der this code.

3. Cemetery graves.

4. Refuse disposal sites controlled by other regulations.

5. Excavations for wells, or trenches for utilities.

6. Mining, quarrying, excavating, processing or stockpiling
rock, sand, gravel, aggregate or clay controlled by other
regulations, provided such operations do not affect the
lateral support of, or significantly increase stresses in,
soil on adjoining properties.

7. Exploratory excavations performed under the direction
of a registered design professional This phrase was
added to assure that the "exploratory excavation" is not
to begin construction of a building prior to receiving a
permit for the sole purpose of preparing a soils report.

Exemption from the permit requirements of this appendix
shall not be deemed to grant authorization for any work to be
done in any manner in violation of the provisions of this code or
any other laws or ordinances of this jurisdiction.

SEcr~ON J1 (O)4}

~ElRlMrr APPUCA1f~ON AND SlJJI83M~ITAlS

JJ:D.~4.:D. §\UI!b>Jl1I1lHU31ll Jr'lel{j[\UIHIrlemlel!ll1ls. In addition to the provisions
of Section 105.3, the applicant shall state the estimated quanti
ties of excavation and fill.

.:U041.2 Sutle jplHalill Ire([jjllRuIrement§. In addition to the provisions
ofSection 106, a grading plan shall show the existing grade and
finished grade in contour intervals of sufficient clarity to indi
cate the nature and extent of the work and show in detail that it
complies with the requirements of this code. Drafting require
ments were deleted here.The plans shall show the existing
grade on adjoining properties in sufficient detail to identify
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APPENDIX J

how grade changes will conform to the requirements of this
code.

JI04.3 Soils report. A soils report prepared by registered de
sign professionals shall be provided which shall identify the
nature and distribution of existing soils; conclusions and rec
ommendations for grading procedures; soil design criteria for
any structures or embankments required to-accomplish the pro
posed grading; and, where necessary, slope stability studies,
and recommendations and conclusions regarding site geology.

Exception: A soils report is not required where the building
official determines that the nature of the work applied for is
such that a report is not necessary.

JI04.4 Liquefaction study. For sites with mapped maximum
considered earthquake spectral response accelerations at short
periods (Ss) greater than 0.5g as determined by Section 1615, a
study of the liquefaction potential of the site shall be provided,
and the recommendations incorporated in the plans.

Exception: A liquefaction study is not required where the
building official determines from established local data that
the liquefaction potential is low.

SECTION J105
INSPECTIONS

JI05.1 GeneraH. Most ofthis section was deleted or simplified.
Inspections shall be governed by Section 109 of this code.

JI05.2 Special inspections. The special inspection require
ments of Section 1704.7 shall apply to work performed under a
grading permit where required by the building official.

To of Fill

5 ft. (1524 mm) or greater

For 81: 1 foot = 304.8 mm

SECT~ON J106
EXCAVATIONS

JI06.1 Maximum slope. The slope of cut surfaces shall be no
steeper than is safe for the intended use, and shall be no steeper
than 2 horizontal to 1 vertical (50 percent) unless the applicant
furnishes a soils report justifying a steeper slope.

Exceptions:

1. A cut surface may be at a slope of 1.5 horizontal to 1
vertical (67 percent) provided that all the following
are met:

1.1. It is not intended to support structures or sur-
charges.

1.2. It is adequately protected against erosion.

1.3. It is no more than 8 feet (2438 mm) in height.

104. It is approved by the building official.

2. A cut surface in bedrock shall be permitted to be at a
slope of 1 horizontal to 1 vertical (100 percent).

SECT~ON J107
FillS

JI07.1 General. Unless otherwise recommended in the soils
report, fills shall conform to provisions of this section.

JI07.2 Surface preparation. The ground surface shall be pre
pared to receive fill by removing vegetation, topsoil and other
unsuitable materials, and scarifying the ground to provide a
bond with the fill material.

Re move Unsuitab Ie
I\Itate ri al
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JI07.3 Beltllcl!Jlnll1l.g. Where existing grade is at a slope steeper than
5 horizontal to 1 vertical (20 percent) and the depth of the fill ex
ceeds 5 feet (1524 mm) benching shall be provided in accor
dance with Figure 1107.3. A key shall be provided which is at
least 10 feet (3048 mm) in width and 2 feet (610 mm) in depth.

JJW7.4 Fm maternall. Fill material shall not include organic,
frozen or other deleterious materials. No rock or similar irre
ducible material greater than 12 inches (305 mm) in any dimen
sion shall be included in fills.

Jl07.5 CompadRoJrn. All fill material shall be compacted to 90
percent of maximum density as determined by ASTM D1557,
Modified Proctor, in lifts not exceeding 12 inches (305 mm) in
depth.

.JJI07.6 Maxfim1Ulrn sR([J)JPle. The slope offill surfaces shall be no
steeper than is safe for the intended use. Fill slopes steeper than
2 horizontal to 1 vertical (50 percent) shall be justified by soils
reports or engineering data.

SECT~O~ J1 (O~

SEll8JACKS
.ll08']. General!. Cut and fill slopes shall be set back from the
property lines in accordance with this section. Setback dimen
sions shall be measured perpendicular to the property line and
shall be as shown in Figure JI08.1, unless substantiating data is
submitted justifying reduced setbacks.

J108.2 'fOjpl of sHope. The setback at the top of a cut slope shall
not be less than that shown in Figure J108.1, or than is required
to accommodate any required interceptor drains, whichever is
greater.

J108.3 Slope pll"otectnOl!ll. Where required to protect adjacent
properties at the toe of a slope from adverse effects of the grad
ing, additional protection, approved by the building official,

shall be included. Such protection may include but shall not be
limited to:

1. Setbacks greater than those required by Figure 1108.1.

2. Provisions for retaining walls or similar construction.

3. Erosion protection of the fill slopes.

4. Provision for the control of surface waters.

S!ECT~ON J1 (0)9
[)RA~NAGE AN[O TERRAC~NG

JJ109.1 GeIDleJrall. Unless otherwise recommended by a regis
tered design professional, drainage facilities and terracing shall

. be provided in accordance with the requirements of this sec-
tion.

JExceptn3l11l: Drainage facilities and terracing need not be
provided where the ground slope is not steeper than 3 hori
zontal to 1 vertical (33 percent).

.JJl09.2 1I'ell"ll"aces. Terraces at least 6 feet (1829 mm) in width
shall be established at not more than 30-foot (9144 mm) verti
cal intervals on all cut or fill slopes to control surface drainage
and debris. Suitable access shall be provided to allow for clean
ing and maintenance.

Where more than two terraces are required, one terrace, lo
cated at approximately mid-height, shall be at least 12 feet
(3658 mm) in width.

Swales or ditches shall be provided on terraces. They shall
have a minimum gradient of 20 horizontal to 1 vertical (5
percent) and shall be paved with concrete not less than 3 inches
(76 mm) in thickness, or with other materials suitable to the ap
plication. They shall have a minimum depth of 12 inches (305
mm) and a minimum width of 5 feet (1524 mm).

NaUJlCllor
Finish GlClde

h

j

Cut or Fill
Slope

Property
Una

I
I
i Toe 01

HIS but 2 ft. (610 mm) mi nimum !lope
and need not exceed

20 ft. (6096 mm) maximum .
!
i

_______----L.

e
For 81: 1 foot = 304.8 mm

NaUJICIJ or
Finish Grade

F~GIUlIRIE J1 108.1
IDfRlA~NAGIE IiJ)~MIENS~ONS
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APPENDIX J

A single run of swale or ditch shall not collect runoff from a
, tributary area exceeding 13,500 square feet (1256 m2) (pro

jected) without discharging into a down drain.

JI09.3 interceptor drains. Interceptor drains shall be in
stalled along the top of cut slopes receiving drainage from a
tributary width greater than 40 feet (12 192 rom), measured
horizontally. They shall have a minimum depth of 1 foot (305
mm) and a minimum width of 3 feet (915 mm). The slope shall

. be approved by the building official, but shall not be less than
50 horizontal to 1 vertical (2 percent). The drain shall be paved
with concrete not less than 3 inches (76 rom) in thickness, or by
other materials suitable to the application. Discharge from the
drain shall be accomplished in a manner to prevent erosion and
shall be approved by the building official.

JI09.4 Drainage across property lines. Drainage across
property lines shall not exceed that which existed prior to grad
ing. Excess or concentrated drainage shall be contained on site
or directed to an approved drainage facility. Erosion of the
ground in the area of discharge shall be prevented by installa
tion of nonerosive down drains or other devices.

SECTION J11 0
EROSION CONTROL

J].10.1 Gell1leral. The faces of cut and fill slopes shall be pre
pared and maintained to control erosion. This control shall be

I permitted to consist of effective planting.

Exception: Erosion control measures need not be provided
on cut slopes not subject to erosion due to the erosion-resis
tant character of the materials.

Erosion control for the slopes shall be installed as soon as
practicable and prior to calling for final inspection.

J110.2 Other devices. Where necessary, check dams, crib
bing, riprap or other devices or methods shall be employed to
control erosion and provide safety.

SECTION J111
REFERENCED STANDARDS

ASTM D 1557-00 Test Method for Laboratory JI07.6
Compaction Characteristics
of Soil Using Modified Effort
[56,000 ft-Ib/ft3

(2,700kN-m/m3)].
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~NDEX

ACCESS OPEN~NG§

Attic ~ 1209.2
Crawl space 1202.1
Doors 711.3.2
Fire damper 716.4
Fire department 402.15
Mechanical appliances 1209.3
Refuse/laundry chutes ., 707.13.3

ACCESSUB~lJ1rV Chapter 11
Airports E11 0
Bus stops and terminals E108
Customer service facility 1109.12
Detectable warnings 1109.9
Dining areas 1108.2.9
Dressing, fitting and locker rooms 3409.7.10
Dwelling units 1107.5.3.1
Egress , 1007
Elevators 1109.6, Chapter 30,3409.7.2
Entrances 1105, 3409.8.3
Escalators E109.2.9
Existing buildings 1103.2.2, 3409,

E109.4
Historic buildings 3409.8
Hotel guest rooms 1107.6.1,3409.7.7
Lifts. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 09.7
Parking and passenger loading facilities 1106
Performance areas 3409.7.6
Platform, raised E103.1
Ramps 1010, Chapter 11

3409.7.5,3409.8.5
Route 1104, 1107.4.5, E109.3.1
Scoping E101.1
Signage 1110, E107
Sleeping accommodations 1107
Telephone E106
Toilet and bathing facilities 1109.2,

3409.7.9,3409.8.4, E105.2
Treads and risers 1009
Wheelchair spaces 1108.2.2

ACCESS~BlE MEffi\NS OF rEGRESS 1007
ADMINISTRA1rIO~ Chapter 1
ADOBE CONSTRtlJCT~ON 2102.1, 2109.8
AFFIDAV~TS 1808.2.20
AGRICULTURAL [83tlJ~lD~NGS {GROUP U» 312.1,

1103.2.5, Appendix C
AIR COND~T~ON~NG (see MrECHANnCAl» ... 101.4.3,

1606.2, 2801.1, 3006.2

AJR ~N1AKES ~YARDS OR COUtRIfS) 1206.3.2
A~RCRAFf HANGARS 412.2

Aircraft paint hangars 412.4, 507.6
Basements 412.2.2
Construction exterior walls 412.2.1
Heliports and helistops 412.5
Residential 412.3
Unlimited height 504.1

A~RCRAFT~RElAtrfED

<OCCl\JPANC~ES 412,907.2.22
Airport traffic control towers 412.1
Egress 412.1 .3
Fire detection systems, automatic 412.1.4,

907.2.22
Standby power. 412.1.5, 2702.2.17
Type of construction 412.1.2

A~SlE

Assembly seating 1024
Check-out 1109.12.2, 3407.7.11
Converging '1024.9.3
Grandstands, reviewing stands

and bleachers 1024.1
Obstructions 1024.9.6
Stairs, handrails 1024.11
Tents 3103.4
Width 1024.9.2

ALARM §YSTlEMS~EMERGENCY .. '. . . . . . . . .. 908
AlARMS~ F~RE (se® F~RE AlAIRlM)
~lARMS~ VISU3lIE 907.9.1
AlAfUV~S7 VO~CE

High-rise buildings 907.2.12.2
AlTE~AT~ONS

Accessibility 3409
Applicability of code 101.2
Building 3402

AlTERNATE MATEFUAlS~ [)ES~GN7 AU\lJ1D)
METHODS 104.11

AlTERNATING TREAD DEV~CE§ 1009.10
Construction 1009.10.2
Galleries, catwalks, and gridirons 1014.6.1

AlUM~NUM D D D •••••• 1404.5.1, 1604.3.5, Chapter 20
AMUSEMENT Enm DING~ SPEC~Al 411

Emergency voice/alarm communications
system 411.6

Exit marking 411.7
Fire detection, automatic 411.3
~nterior finish 411.8
Smoke detection system 907.2.11



INDEX

Sprinklers, automatic 411.4
AMUSEMENT PARK BUILDING 303
ANCHOR STORE

(see COVERED MAll BUILDINGS) 402.2
Construction type 402.6
Means of egress 402.4.3.1
Occupant load 402.4.1 .3

ANCHORAGE 1604.8
Concrete, seismic 1604.8.2
Masonry 1604.8.2
Wind load 1609.1.3

APARTMENT HOUSES 310.1
APPEALS 112
ARCHITECT (see REGISTERED DESIGN

PROFESSIONAL)
ARCHITECTURAL TRIM 1406.2.2
AREA, BUILDING Chapter 5

Basements 503.1.1
Enclosed parking garage 508.2, 508.3
Limitations 503,505
Membrane structures 3102
Mezzanines 505.2
Mixed construction types 3102.6
Mixed occupancy 302.3
Modifications 506
Open parking garage 508.3,508.7
Residential aircraft hangars 412.3.6, 504.1
Unlimited 503.1.4, 506.2.1, 507

AREA BUILDINGS, UNLIMITED 507
AREA OF REFUGE 1007.6
ASSEMBLY OCCUPANCY

(GROUP A) 303, 1024
Accessory 302.2.1
Aisles 1024.9
Bleachers (see BLEACHERS)
Fire alarms 907.2.1
Grandstands (see GRANDSTANDS)
Interior finishesTable 803.4
Motion picture theatres 507.9
Panic hardware 1008.1.9
Reviewing stands .. (see REVIEWING STANDS)
Seating, smoke-protected 1024.6.2
Sprinklers 507.2, 903.2.1
Standby power systems 2702.2.1
Standpipes 905.3.2

ATRIUM 404
Automatic sprinkler protection 404.3
Enclosure 404.5
Interior finish 404.7
Smoke control 404.4, 707.2, 909

632

Standby power 404.6 e
Use 404.2

ATTACHED GARAGE 302.1.1, 406.2.9
ATTiC

Access 1209.2
Combustible storage 413.2
Draftstopping 717.4
Insulation 719.3.1
Live load Table 1607.1
Unusable space fire protection 711 .3.3
Ventilation 1203.2

AUD~TORIUM

Accessibility 1108.2
Foyers and lobbies 1024.4
Interior balconies and galleries 1024.5
Motion picture projection rooms 409
Stages and platforms 410

AUTOMOBilE PARKING GARAGE (see GARAGE,
AUTOMOBILE PARKING) 406

AUTOMOBilE, REPAIR GARAGE
(see GARAGE, REPAIR) 406.6

Floor surface 406.6.4
Gas-detection system 406.6.6,908.5
Ventilation 406.6.3 _

AUTOMOTIVE SERVICE STATION 406.5 •
AWNINGS

Definition 202.1
Design and construction 3105.2
Drainage, water 3201 .4
Live load 1607.11 .2.4
Plastic 2606.10
Public right-of-way encroachments 3202.2.3,

3202.3.1

B
BALCONIES 1013.5

Accessibility 1108.2.2.2
Construction requirements 1406.3
Egress, means of 704.2, 1013.5,

1015.3
Emergency escape 1025
Encroachments 3202.3.2
Exterior 1015.3
Guards 1012.1
Interior 1024.5
Live load Table 1607.1
Projection, combustible 1406.3
Seismic 2308.12.7 _

Travel distance 1015.3 •
BARBECUES 2801

2003 INTERNATIONAL BUILDING CODE®



~ASEMlENll {~e® UJJN[J)IE~Gfi1l0QjND ~lU~lD~NGS)

Aircraft hangars 412.2.2
Area modification 503.1 .1 , 506.1
Considered a story 502.1
Emergency escape 1025
Height modifications for 508.2, 508.3, 508.5
Prohibited 415.4, 415.5,

415.7.3.5,415.9.5.2.2,418.1
Rodent proofing Appendix F
Sprinklers 903.2.10.1
Waterproofing and dampproofing 1807

[8\~SlEMlEU\nll WAllS
Concrete Table 1904.2.2(2),

1909.6.1, 1910.4.3.1
Loads 1805.5
Waterproofing 1807.1.1

lBlAY AND Ofi1l~El W~U\!l[J)OWS 1406.4
lBllEAC~[Efi1lS

Accessibility 1108.2
Egress 1024.1.1
Footboards 1024.1.1

lBllOCK «~®® CONCRllEllIE ~lOCIl{~ GLASS ~lOCK)

~OAR!DOf A~PEAlS 112, Appendix B
Application for appeal 8101.1
Alternate members 8101.2.1
Board decision 8101.4
Limitations on authority 112.2
Membership of board 8101.2
Notice of meeting 8101.3
Qualifications 112.3, BiOi .2.2

[8\O~llE~

Exits 1014.3
Fire detection 907.2

[8\0 lllS
Anchors 1912, 1913, 2103.11.5, 2108
High strength, steel 1704.3.3

~OND~NG~ MASON~V 2103.8,2109.6,2109.7.2.1
~fRl~C!l{ {s®® MASONfRlV)

Calculated fire resistance 720.4
Foundations 1805.5
Veneer. '" 1405.5,1405.9

~UJJ~l[D)~NG

Access, fire department 402.13, 402.15,
415.9.5.2.2, 909.21.2

Alterations . . . . . . . . . . . . . . . . . . . . . . . . . . . 3403
Area (see AREA, BUILDING)Chapter 5
Demolition 3303
Existing Chapter 34
Height (see HEiGHT, BUILDING) Chapter 5
Occupancy classification Chapter 3

l8U~l[D)~NG lDlE~ARlIMENll 103
[8\UJJ~llD~NG Off~C~Al

Duties and powers 104
Qualifications Ai 01 .1
Records 104.7
Termination Ai 01.4

l8U~lll~l!l~ ROOFS 1507.10
BlUJS~NESS OCCUlPANCY «G~OUJJ~ B) 304

Area modifications Table 503, 506
Corridors (see CORRIDORS) 1016
Educational above 12th grade 304.1
Fire alarm 907.2.2
Parking under 508.2, 508.7
Single exit 1018.2
Special provisions 508

C
CABlES~ SllElEl SIrRUJCIrUJJ~Al 2207
CALCUlATED f~RE RES~S1JANCE

{$®® F~RlE RlES~STANCE~ CAlCUlAlllElD)
CANOIP~ES 3105

Fire district D102.2.8
live load, uniform 1607.11.2.4
Materials 3105.3
Motor vehicle service stations 406.5.2
Permanent D102.2.8

CARPElI
Floor covering 804.2
Walls and ceilings 803.5.2

CE~UNG

Height 409.2, 909.20.4.3,
1205.2.2, 1208.2

Interior finish 803
Penetration of fire resistant assemblies 707,

712.4, 716.2, 716.6
Suspended acoustical 803.9.1.1

CEllULOSE N~TRArlE f~lM [fdJAU\!lDUNG 1007.4
ClErRlAM~C "inUe

Material requirements 2103.4
Mortar 2103.9

ClERr~F~CATlE OF OCCUP~NCY 110
CHIUD CARIE 305.2, 308.3.1, 308.5.2, 407.1
CH~MNIEVS 2111

Factory-built 717.2.5, 2801
CHURCHES

Classification 303
Door operations 1008.1.8
Egress 1024
Fire alarm 907.2.1
interior finishes Table 803.5
Stair enclosure 1019.1,1024.5.1

C~RCUlAR S1fA~~S 1009.7
CLAY IROOF lJ~lle 1507.3
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COAL POCKETS 415.7.1.6
COLD STORAGE, INSULATION . . . .. 2603.3, 2603.5
COMBUSTIBLE DUSTS 415.7.1
COMBUSTIBLE LIQUIDS 415.7.2
COMBUSTIBLE MATERIAL

High-pile stock or rack storage 413.1. 910.2.3
In concealed spaces 413.2,717.5
In Type I and Type II 603,804.4
On exterior side of exterior wall 1406

COMBUSTIBLE PROJECTIONS. . . . .. 704.2, 1406.3
COMBUSTIBLE STORAGE 413, 910.2.3
COMMON PATH OF EGRESS TRAVEL 1013.3
COMPARTMENTATION

Underground buildings 405.4
Values 3409.6.3

COMPUANCE ALTERNATIVES 3410
COMPRESSED GAS 307.2,415.9.7.2.2,903.3.2
CONCEALED SPACES 413.2, 717
CONCRETE Chapter 19

Anchorage 1604.8.2, 1913
Calculated fire resistance 721.2
Conduits embedded in 1906.3
Construction documents 1901.4
Construction joints 1906
Curing 1905.11
Durability 1904
Exposure conditions " 1904
Footings 1805.4
Formwork 1906
Foundation walls 1805.5
Inspections 1704.4, Table 1704.4
Materials 1707.4.1
Mixing 1905
Pipe columns, concrete-filled 1916
Pipes embedded in 1906
Placing 1905
Plain, structural 1909
Proportioning 1905.2
Quality 1905
Reinforced gypsum concrete 1915
Reinforcement 1907
Rodent proofing Appendix F
Roof tile 1508.3
Seismic provisions 1910
Shotcrete 1914
Slab, minimum 1911
Specifications . . . . . . . . . . . . . . . . . . . . . . . . 1903
Storage of materials 1903.7
Strength testing 1704.4.1, 1905.6
Wood support 2304.12
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CONCRETE MASONlRY e
Calculated fire resistance 721.3
Construction 2104
Design 2101.2
Surface bonding 2109.2.3
Testing 1714, 2105.2.2.1.2
Wood support. .' 2104.1.6, 2304.12

CONCRETE ROOF TilE 1507.3
Wind resistance 1609.7.3

CONDUIT, PENETRATION PROTECTION 711.4,
712.3, 1019.1.1

CONFLICTS IN CODE 102.1
CONSTRUCTION DOCUMENTS 106, 1603

Fire alarm and detection systems 907.1.1
Fire resistant joint systems 713
Floor live load 1603.1.1
Live loads posted 1603.3
Masonry , " 2101.3
Means of egress 106.1.2
Penetrations 712
Permit application 105.1
Retention 106.5
Review 106.3
Roof assemblies 1503 _
Roof live load 1603.1.2 •
Roof snow load 1603.1.3
Seismic 1603.1.5
Site plan 106.2
Soil classification and design load bearing
capacity. . . . . . . . . . . . . . . . . .. . . . . . . . . . 1802.6
Special loads 1603.1.6
Wind load 1603.1.4

CONSTRUCTION JOINTS
Concrete 1906.4
Shotcrete 1914.7

CONSTRUCTION, PUBLIC Chapter 32
PROPERTY
CONSTRUCTION TYPES Chapter 6

Automobile parking garage Table 406.3.5,
508.2 - 508.7

Classification. . . . . . . . . . . . . . . . . . . . . . . . . . 602
Combustible material in Type I and Type II

construction . . . . . . . . . . . . . . . . . . . . . . . . . 603
Covered mall buildings 402.6
Fire resistance Table 601 , Table 602
Highrise 403.3.3.1
Underground buildings 405.2

CONTRACTOR'S
RESPONSIBILITIES 901.5, 1705.3 e
CONTROL AREA 414.2
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CORNICES
Masonry 2104.2.1
Projection 704.2, 1406.3
Draftstopping 717.2.6

CORRIDOR 1016
Dead end 1016.3
Elevation change 1003.5
Headroom 1003.2, 1003.3.1
HPM service 903.2.4.2
Walls 708.1
Width 1016.2

CORRIDOR PROTIECr~ON~ IEXJf ACCESS
Construction, fire protection 708.1,

Table 1016.1
Doors 715.3
interior finish Table 803.5, 804.4
Opening protectives Table 715.3
Return and exhaust air 716.5.4

CORROS~VES 414.3
COURTS 704.3, 1206
COVERED MAll l8llU~lD~NGS 402

Emergency voice/alarm system 907.2.21
Standby power. 2702.2.13
Standpipe system 905.3.3

COVERED WAlKWAV 3306.7
CONVEY~NGSVSliEMS 3005
CRAWL SPACE

Access 1209.2
Drainage 1806.1.2
Ventilation 1203.3

CRYOGEN~C fllU~\D)S Table 307.7,
Table 414.5.1, Table 415.9.2.1.1

[D)

IDAMPERS ~see f~fRllE [)AMPIERS~ SMOKIE
DAMPERlS} 716.2 - 716.5

DAMPPROOF~NGAND WAliIERPROOFn\~G.... 1806
Required 1806.2, 1806.3
Subsoil drainage system 1806.4

DAY CARIE 305.2, 308.5
DEAD END .....................•....... 1016.3
[DEAD lOAD 1606

Building materials 1606.1
Definition 1602.1
Footing design load 1805.4.1.1
load combinations 1605

DEFlECr~ON~STlRlUJJCTllJRAL 1604.3
DEMOUT~ON 3303
[)~APHRAGMS

Definition 1602.1, 1609.2
irregularities, seismic Table 1616.5.1.1

2003 INTIERN~TB({)N~lL I3lUllLlDliNG <COlDllE®

Masonry construction 2109.2.1.3
Particleboard 2306.4.3
Seismic design 1620.2.5, 1620.4.3
Vertical gypsum board 2504, Table 2306.4.5
Wood 2302.1, 2305, 2305.2, 2306.3
Wood structural panel 2303.1.4

DOORS 1008
Access-controlled 1008.1.3.4
Emergency escape 1025
Fire (see OPENiNG PROTECTiVES) 715.3,

1019.1.1
Glass 715.3.6, 1405.12
Horizontal sliding 1008.1.3.3
Landings 1008.1.5
locks and Latches (see lOCKS) 1008.1.8.3
Operation 1008.1.8
Panic and fire exit hardware 1008.1.9
Power operated 1008.1 .3.2
Revolving 1008.1.3.1
Security grilles 1008.1.3.5
Side swinging 1008.1.2
Smoke barrier. 709.5
Structural testing, exterior 1714.5
Thresholds 1008.1.6
To area of refuge 1007.6
Width 1008.1.1

[J)[RlAFrSTOPP~NG

Attics 717.4
Floor-ceiling assemblies 717.3

DRY ClEANING PLANTS 415.7.4
DRY~NG ~OOMS 417
DUCTS AND A~R lilRANSflER
OtpEN~NGS 704.14,706.10,716

[JHUMBWA~TIERS 707.14

EARTHQUAKE LOADS
~see SE~SM~C» 1613 - 1623

lEAVES ~$ee COMBIIJSlfU~lE IPRlOJECT~ONS cmd
CORlN~CES)

Live Load, Uniform 1607.11.2.5
E[)UCAT~ONAlOCCUPANCY {GR{OUIP IE) 305

Day care 305.2
Egress, special provisions 1008.1.9
Fire alarm 907.2.3
Manual fire alarm boxes 907.3
Panic hardware 1008.1.9
Special occupancy separation Table 302.3.2
Sprinkler system 903.2.2

EGRESS (see MEANS O!F IEGRIESS) Chapter 10
ElreCr~UCAl Chapter 27
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~NDIEX

ELEVATOR
Accessibility 1109.6
Car size 3002.4
Construction. . . . . . . . . . . . . . . . . . . . . . . . 707.14
Control values 3410.6.14
Conveying systems 3005
Emergency operations 3002.3, 3002.5, 3003
High-rise 403.9
Hoistway enclosures 3002, 3005
Hoistway venting 3004
Lobby 707.14.1
Machine rooms 3006
Means of egress 1003.7, 1007.4
Number of elevator cars in hoistway 3002.2
Personnel and material hoists 3005.4
Seismic requirements 1621
Shaft enclosure 707.14
Signs 1007.7
Standby power 2702.2.5, 2702.2.18

EMERGENCY COMMUNICATIONS
Area of refuge 1007.6

EMERGENCY EGRESS OPENINGS
Window wells 1025

EMERGENCY LIGHTiNG 1006.1
EMERGENCY POWER

Exit signs 2702.2.3
Group 1-3 408.4.2, 2702.2.16
Hazardous 414.5.4, 415.9.10
High-rise, business and residential
Loads, underground buildings 405.10.1
Means of egress illumination 1006.3,

2702.2.4
Occupancies 403.10, 2702.2.14
Underground buildings 405.10

EMPLOYEE
Qualifications Ai 01
Termination of employment Ai 01.4

ENCLOSED, WALKWAY 3104
ENCROACHMENTS ~NTO THE

PUBUC R~GHT OF WAY Chapter 32
ENDmJOINTED lUMBER 2303.1.1
ENERGY EFFICIENCY Chapter 13
ENGINEER (see REGISTERED

DESIGN PROfESSIONAL)
EQUIVALENT OPEN~NG FACTOR Figure 704.7
ESCALATORS AND MOVING WALKS 3005

Floor opening protection 707.2
Illumination 2702.2.4
Prohibited as means of egress 1003.7

EXCAVAT~ON,GRADING AND FILL 1803
IEXIST~NG BlU~lD~NG

Accessibility 1103.2.2, 3408
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Additions, alterations, or repairs 3403 e
Change of occupancy 3406
Escalator 3409.7.4
Flood resistant Appendix G
Historic 3407
Moved structures 3408
Rodent-proofing Appendix F

EXIT (see MEANS OF EGRESS)
Aisles 1016
Aisles with tables 1013.4.2
Boiler rooms 1014.3
Construction 706.1
Corridors 1016
Courts 1023.5
Discharge . . . . . . . . . . . . . . . . . . . . . . . . . . . 1023
Enclosure 1019.1
Fire resistance 706.3. 1019
Furnace rooms 1014.3
Horizontal 1021
Illumination 1006.1
Incinerator rooms 1014.3
Interior finish Table 803.5
Mezzanines 505.3, 1004.6
Number, minimum 1018.1 _
Passageway 1020 .,
Path, common 1013.3
Refrigerated rooms or spaces 1014.5
Refrigeration machinery rooms 1014.4
Signs , 1011
Travel distance 1015
Underground buildings 405.8

EXIT ACCESS (see MEANS
OF EGRESS) 1013

EXIT DISCHARGE (see MEANS
OF EGRESS) 1023

EXIT PASSAGEWAY (see MEANS
OF EGRESS) 1020

EXIT SIGNS 1011
Area of refuge 1007.6
Special amusement buildings 411.7

EXPLOSIVES Table 414.5.1, Table 415.3.1 ,
Table 415.3.2, Table 415.9

EXTERIOR WAllS
(see WAllS, EXTERIOR) 704, Chapter 14

F
fACTORY OCCUPANCY (GROUP F) 306

Increase dead end distance 1016.3 _
Low hazard occupancy 306.3 .,
Moderate hazard occupancy 306.2
Smoke and heat vents 910.2

2003 INTERNATIONAL BUILDING COOE®



•

•

•

Travel distance increase 1015.1
fARM alL!J~lD~~G~ Appendix C
fA~u[EH\Jl~b\!lG~ WOO[)) (cON~'ffRl[LJJ(c'f~O~ 2304.9
ffE!ES~ PERlM~'f 108

Application 105.1
Plan review 106.3
Refunds 108.6
Related fees 108.5
Work commencing before issuance 108.4

fENCES 312.1
f~~rErRl~Ob\RlD 2303.1.5
f~ll M#l\'fERl~Al 1803.5
f~[MGrElRl=JO~N'fED lUMlB3ERl

{$®® E[jj)«j]=J©o[jj)ft®tdl llUlmlb®lr»
f~RIE b\lArRlM AND DEurEC'f~ON SVS'fEMS

Aerosol storage 907.2.16
Assembly 907.2.1
Audible alarm 907.9.2
Battery room 907.2.23
Construction documents 907.1.1
Covered mall 907.2.20
High-rise 907.2.12
Lumber storage 907.2.17
Occupancy requirements 907.2.1, 907.2.10
Special amusement buildings 907.2.11
Underground buildings 907.2.18, 907.2.19,

907.2.20
Visible alarm 907.9.1

f~RlE AlA~M ~(QJ){~ MAN[lJJb\l 907.3
f~~E ~A[R1~~EIRlS 706
f~~E COMMAND S'fb\'f~Ob\!l 403.7,403.8,911
f~~E [D)b\M[i2lE~S 716.2 - 716.5
!F~~[E DE~b\~'fMEb\!l'f ACClESS 402.15
!F~RlE DE'fEC'f~Ob\!l SVSTEM~ b\lJJ'fOMA'f~C

Airport traffic control towers 412.1 .4
High-rise buildings 403.5
Institutional occupancy 407.2.1,407.2.3,407.6
Special amusement buildings 411.3

f~~lE [D)~S'f~~C'f Appendix D
f~1Rl1E DOO~

{$®® OPENl~NG ~~O'f[EC'f~~[ES}" " " "" 714, 1019.1.1
!F~~E [E~'f~~G[lJJ~S~EIRlS~ ~O~l'A~lE .. ; 906
!F~~E [E}{'f~~GlUJ~S~~~G SVS'fEMS~

~(QJN=Wb\rlE~ ~b\SE!D) """"""""""""""""""""" 904
!F~~E ~b\IRl'f~IJ~ON" " " " " " " " " " " " " 602.4.6, 708, 716.5.4
!F~~E PIRlO'fECT~(QJ~

Alarm, audible 907.9.2
Alarm, emergency systems 908
Alarms, visible 907.9.1
Explosion control. 414.5.1, 911
Fire extinguishers, portable 906
GlaZing, rated 715.2

Smoke and heat vents 415.6, 910
Smoke control systems , 909
Sprinkler systems " 903

!F~lRllE ~IRlO'flEC'f~ON SVS'fEMS 901.2
!F~IRlE IRlES~Srb\NCE

Calculated 721
Conditions of restraint " 703.2.3
Ducts and air transfer openings 716
Joint systems 713
Prescriptive 720
Ratings Chapter 6, 703, 704.5, 706
Tests " 703
Thermal and sound insulating materials 719.1

!F~~IE ~ES~S'fANCE~ Cb\lClJJlb\'fED" " " " " " " " " " " " 721
Clay brick and tile masonry 721.4
Concrete assemblies 721.2
Concrete masonry 721.3
Steel assemblies 721.5
Wood assemblies 721.6

!F~lRllE=~E'fb\~Db\N'f='f~EArE[D) WOOD
Awnings 3105.2
Balconies 1406.3
Canopies 3105.2
Concealed spaces 717.5
Fastening , .. 2304.9.5
Fire wall vertical continuity 705.6
Partitions 603.1
Platforms 410.4
Roof construction Table 601,705.6, 1505,
Shakes and shingles " 1505.6
Veneer 1405.4

!F~~E SEPb\!PUQ\'f~ON D~S'fANCE Table 602, 702
Exterior walls 1406.2.1.1

!F~lRllE S~lJJr'flElRl {~®® (Q)~lEN~NG

jp>IA01r[EC'f~V[ES) 715.1
!F~lRllE WAllS 705

Combustible framing 705.7
Exterior intersecting walls 705.5.1
Fire-resistance rating 705.4
Materials 705.3
Openings, protected 705.8
Structural stability 705.2

!F~lRllE W~NDOWS ~~®® O[PEN~NG ~R\(Q)rlEC1~VlES»

!F~~E~l(Q)Cll{~NG 717.2
Chimneys 717.2.5, 2111.13, 2113.20
Wood construction 717.2.1,717.2:.7,1406.2.4
Wood stairs , 717.2.4

!F~lRllE[PlAClES~ !Fb\CrOIRlY=~U~lu ,.. 2111.14.1
!F~~lE~lAClES~ Mb\SONIRlY

Combustibles 2111,.11,2111.12
General provisions , 2111
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Hearth extension 2111.9,2111.10
Steel units 2111.6

FIREWORKS 307.3
FlAMESPREAD 802, Table 803.5
FLAMMABLE FINISHES 416

Fire protection 416.4
FLAMMABLE AND COMBUSTIBLE UQUIDS. 415.7.2
FLAMMABLE SOLIDS 307.5, 415.1
FLASHING 1503.2, 1507.3.9, -1507.5.6,

1507.7.6,1507.8.7,1507.9.8,1510.6
Roof 1503.2
Wall, veneer 1405.3, 1405.11.7

FLOOD-RESISTANT
CONSTRUCTION 1403.6, 1612, Appendix G

FLOOR/CEILING (see FLOOR CONSTRUCT~OIN)

FLOOR CONSTRUCTION
(see ·FLOOR CONSTRUCTION, WOOD)

Draftstopping : 717.3
Fire resistance 706.3, 711
Live loads 1607.2, 1610
Materials Chapter 6
Penetration of fire-resistant

assemblies 711.5, 712
FLOOR CONSTRUCTION, WOOD

Beams and girders 2304.11.2.4, 2308.7
Bridging/blocking 2308.8.5, 2308.10.6
Diaphragms 2305.2
Fastening schedule 2304.9.1
Framing 602.4.2, 2304.4
Glass 2409
Joists 2308.8
Sheathing 2304.7

FLOOR COVERING 804.1, 804.2
FLOOR F~NISH, INTERIOR 804
fLOOR LEVEL AT DOORS 1008.1.4
FLOOR LOADS

Certificate of occupancy 110.1
Combination 1605
live 1607
Posting 1603.1.1
Soil pressures 1610

FLOOR OPENING PROTECTION
(see VERTICAL OPENING PROTECTION)

fOAM PLASTICS 402.14.5
Attics 718.3.1, 2603.4.1.6
Cold storage 2603.4.1 .2
Concealed 603
Crawl space 2603.4.1.6
Density mall signs 402.14.5.1
Doors 2603.4.1 .7
Exterior walls of multistory buildings 2603.5
Interior finish 801.2.2,2603.8,2604
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LabeVidentification 2603.2 e
Roofing 2603.4.1 .5
Siding backer board 2603.4.1 .10
Stages and platform scenery 410.3.7
Surface burning characteristics 2603.3
Thermal barrier requirements 2303.4, 2603.5.2
Thickness 402.14.5.2
Trim 805.3, 2604
Walk-in coolers 2603.4.1.3

FOOD COURT 402.2
Occupant load 402.4.1.4

FOOTBOARDS 1024.1.1
FOOTINGS AND FOUNDATIONS 1805, 1910.4.3.2
fORlMWORK, CONCRETE 1906
FOUNDATION

Basement floor and wall loads 1610
Footing design , .. 1801 .2, 1805.4.1
Pier 1808.2
Pile (see PILE FOUNDATIONS) 1808.2
Required for wood buildings 2308.6
Rodent proofing Appendix F
$eismic provisions 1808.2.23, 1910.4.3.1.
Soils investigation

(see SOILS) 1802.2.1, 1802.4 _
Special inspections 1704.4, 1704.8, 1704.9 •
Waterproofing and dampproofing 1807

FOYERS
Assembly occupancy 1024.4
Covered mall 402.1

FRATERNITIES, classification 310
FURNACE ROOMS 1014.3

G
GALLERIES

Assembly occupancy egress, means of . 1014.6.1,
1024.5

Stages 410.3.2, 1014.6
GARAGE, AUTOMOB~LE PARKING 406.2

Accessible provisions 1105.1.1, 1109
Barriers, vehicle 406.2.4, 1607.7.3
Beneath other occupancies 406.2.7, 508
Construction type .. 406.3.3, Table 503, Table 601
Enclosed 406.4
Guards 406.2.3
Occupancy separation 302.3, 508
Occupancy separation private garage 302.3.2
Occupant load Table 1004.1 .2
Open 406.3 _
Sprinklers 903.2.9 •
Underground 405

GARAGE, REPAIR 406.6
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Flammable gas detection
system 406.6.6.3, 908.5

Sprinklers 903.2.8.1
GARAGES~ TRUCK AND BUS

Live load 1607.6
Sprinklers ' 903.2.9.1

GARAGES ~NID CAIf11PORTS~

PRIVATE 302.3.3, 406.1
Area limitations 406.1.2

GATES 1008.2
GIFT SHO~S 304, 407.2.4
G~RDERS

Fire resistance Table 601
Materials Chapter 6
Wood construction 2304.11 .2.4, 2308.7

GLASS
Dead loads 2404
Fire doors 715.3.5
Fire resistant walls 715.7.2
Fire windows 714.4.7,715.4.8
Floors and sidewalks 2409
Handrails and guards 2407
Identification 2403.1
~mpact loads 2406.1, 2408.2
Jalousies 2403.5
label/identification.. 715.3.5.1, 715.3.6.3, 715.4.9
louvered windows 2403.3
Non wired 715.4.4
Railings 2407
Replacement 2401.2, 3405
Safety 715.3.6.4, 2406
Skylights 2405
Sloped 2405
Snow loads 2404
Supports 2403.2
Testing 1714.5, 2406.1, 2408.2.1
Veneer 1405.11
Vertical 2404.1
Wind loads 2404
Wired 715.4.3

GlASS !BlOCK 2110
Atrium enclosure 404.5
Fire resistance '" 2110.1.1
Hazardous locations 2406, 2406.3.1
Material requirements 2103.5

GRADE {PLANE} 502
GRADE~ !LUMBER

(see lUMBER} 2302.1
GRAIN ElEVATO~S 415.7.1.5
GRANDSTANDS~ REV~EW~NG STANDS

and BLEACHERS 1024.1.1
Accessibility 1108.2

!NDIE~

Definition 1002
Exit signs 1011
live load . . . . . . . . . . . . . . . . . Table 1607.1
Occupant load 1004

GRE:!EN~OUSlES

Area Table 503
Classification of 312.1
Deflections Table 1604.3
Membranes 3102.1
Plastic 2606.11
Roof live load 1607.11.2.1
Sloped glazing , 2405

GFUND~~G ROOMS 415.7.1.2
GROSS lEASABLE AREA
~se® COVERED MAll BUll[iJ)~NGS} 402

G~OUT 712.3.1, 712.4.1, 2103.10
GUARDRAJlS~VEHJ~CUlAR 406.2.3,1607.7.3
GUARDS 1012

Equipment platform , 505.5.3
Glass 2406.3, 2407
Grandstands, reviewing stands,

and bleachers 1024.1.1
loads 1607.7
Mechanical equipment 1012.5
Opening limitations 1012.3
Parking garage " 406.2.3
Plastic 2606.5
Ramps 1010.10
Residential 1012.2
Screen porches 1012.4
Structural design 1607.7
System, defined 1002.1

GUTTERS " .. 1503.4.1
GVMNAS~UMS

live load Table 1607.1
Occupant load " 1004
Special occupancy

separation Table 303.3.2
GYPSUM Chapter 25

Aggregate, exposed " 2513
Board Chapter 25
Concrete, reinforced " 1915
Construction . . . . . . . . . . . . . . . . . .. " 2508
Diaphragms 2305.2
Draftstopping " 717.3.1
Exterior soffit Table 2506.2
Fastening 2211.4.3, 2~306.4.5.1.4,

Table 2306.4.5, 2508.1
Fire resistance 721.2.1.4, 721.6.2
Fire-resistant joint treatment. 2508.4
~ nspection . . . . . . . . . . . . . . . . . . . . . " . . . . . 2503
lath 2507,2510
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Lathing and furring for cement plaster.. 718,2510
Lathing and plastering 2507
Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2506
Plaster, interior 2511
Plaster, exterior 2512
Shear wall construction 2211,2306.4,

2308.9.3, 2505
Sheathing 2304.6.1, 2211
Showers and water closets 2509
Stucco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251 0
Veneer base 2507.2
Veneer plaster 2507.2
Vertical and horizontal assemblies 2504
Wallboard Table 2506.2
Water-resistant backing board .. 2506.2, 2509.1.2

H
HANDIPU~JlS 1009.11,1607.7

Assembly aisles 1024.9
Alternating tread devices 1009.10
Glass 2407
Grandstands, reviewing stands,

bleachers 1024.1.1
Graspability 1009.11.3
Guards ' 1012
Loads 1607.7
Plastic 2606.5
Projection 1009.11.5
Ramps 1010.8
Stairs 1009.11
Walkway, site work 3306,2

HARDBOARD 1404.3.2, 2303.1.6
HARDWOOD

Fastening 2304.9
Quality 2301.4.7
Thermal barriers 2603.4
Veneer 1404.3.2

~AZAR!DOUSMA1EfUAlS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 414
Control areas 414.2,415.9.4.6
Explosion control 414.5.1, Table 414.5.1,

. 415.7.1.4,415.9.5.4
Special provisions 415.4, 415.5
Sprinklers Table 414.2.4, 415.5.2, 415.7.2.4
Ventilation Table 414.2.4,414.3,415.7.2.8,

415.9.2.6,415.9.4.3,415.9.5.7,415.9.6.3
Weather protection 414.6.1

HEAD JO~Nr9 MASON~Y

Bonding pattern 2109.6.5
Thickness 2104.1.2.1

~EADER9MASONR~(BONDER»

DEF~N~T~ON 2102

~EAD~OO~ 4It
Means of egress 1009.2, 1010.5.2
Stairs 1009.2

HIEAl1r~ (cA~1E

Clinics 304
Hospitals 308

~EAl1rHDHAlARDMA'f~R~AlS 307.2
HIEA'f VEN1rS 415.6, 910
~IEA1r~NG {see MECHlAN~CAl}

Aircraft hangars 412.2.4
Parking garages 406.2.8
Repair garages 406.6.5

HIE~GH1r9 f8jU~l[)~NG Chapter 5
Limitations 503
Mixed construction types 503.1
Modifications 504
Roof structures 504.3

HE~GHl1r9 STORY 502.1
~~GHi [P)~lEfO (cOM1EUJStl~[8llE STORAGE 413,

907.2.14, 910.2.3
H~GHDHlAlA~\:UJ)OCCUPANCY 307, 415
~GROaJJ!P Hl}

Classification 307
Combustible liquids 415.7.2 _
Control areas 414.2 •
Conveyors 415.7.1.3
Corrosives Table 414.2.4, 414.3
Cryogenic fluids .. Table 414.5.1, Table 415.9.2.1.1
Dispensing, use and handling 414.7.2
Dry cleaning (see DRY CLEANING)
Egress, special provisions 415.7.4
Emergency alarm systems 908.1
Exceptions 307.9
Exempt 307.9
Explosives Table 414.5.1, Table 415.3.1
Factory industrial F-1 moderate

hazard occupancy 306.2
Factory industrial F-2 low hazard

occupancy 306.3
Fire alarm, manual 901.7.3

----,Flammable liquids 415.7.2
Flammable solids
Grinding rooms 415.7.1.2
Group H-1 307.3
Group H-2 307.4
Group H-3 307.5,415.8
Group H-4 307.6.415.8
Group H-5 307.7,415.9
Health-hazard materials 415.2, Table 414.2.4, e

415.4, 415.9.6.2, Table 415.9
Height 415.4, 415.5
Interiorfinishes 416.2.1,416.3.1
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Irritants Table 414.2.4, Table 415.9
Liquid, highly toxic and toxic 415.8.3, 908.3
Location on property 415.3
Multiple hazards 307.8
Organic peroxides Table 415.3.2,
Oxidizers, liquid

and solid 414.5.4, 415.5.1, 415.6
Permit drawings and specifications
Pyrophoric materials 415.4.1, 415.5.1
Sensitizers Table 415.9
Separation from other

occupancies Table 415.3.1, 415.7.3.4.1
Solids, highly toxic and toxic 415.8.3,

Table 415.9, 908.3
Special provisions H-2, H-3 415.4, 415.5
Sprinklers 415.5.2, 415.7.2.4

415.9.6.3, 415.9.9, 415.9.10.1,
415.9.11, 704.8.1, 903.2.4

Standby power systems 2702.2.9 - 2702.2.12
Storage and dispensing 414.1, 414.5, 414.6
Tank protection 415.7.2.2, 415.7.2.3
Unstable materials Table 414.2.4,

Table 414.5.1, Table 415.3.2,
415.5.1 , 415.6, 415.9

Water-reactive materials Table 414.5.1 .2,
Table 415.3.2, 415.5, 415.5.1, 415.5.2,

415.6, Table 415.9.5, 415.9
[FjJ~GHcR~Sle [8HUl~llDJ~U\!JGS 403

Automatic fire detection 403.5, 907.2.12
Automatic sprinkler system 403.2
Elevators 403.9
Fire command station 403.8
Fire department communication 403.7
Seismic '.. 1614
Smokeproof enclosure ' 1019.1.5
Sprinklers 403.3, 903.3.1 .1
Stairway door operation 403.12
Standby power, light and emergency

systems 403.10, 2702.2.14
Voice alarm " 403.6,907.2.12
Zones 907.8.2

~OR~ZOU\!Ju~l [EJ{~'f 1021
Doors 1021.3
Fire resistance 1021.2
Institutional 1-3 occupancy 408.2, 1021.1
Institutional 1-2 occupancy 1021.1

~OlFUZON'fAl ~~~[E SrelPA[Rj~'f~ON 704
Combustible projeCtions 704.2

HOSiE COU\ijNECr~ONS ~$®® S1AND~~PES~

~U~R\~CAU\ij[E SHl!JTI[E~SL 1609.1.4

INDE}(

~

~NCINERATOR ROOMS 1014.3
~NDUSTR~Al (IFACuORY~~NDUS1rRIAl

OCCUPANCY~

~NSPEC1r~ONS 109
Approval required 109.6, 1704.1
Atrium buildings 909.3
Concrete slab 109.3.2
EIFS 1704.12
Energy efficiency 109.3.7
Fees 108
Final. 109.3.10
Fire-resistant materials 1707.11
Fire resistant penetrations 109.3.6
Footing or foundation 109.3.1
Frame 109.3.4
General. ' 109.1
Lath or gypsum board 109.3.5,2503
Liability 104.8
Pier 1704.9
Pile 1704.8, 1808.2
Preliminary 109.2
Reinforcing steel 1704.4
Required 109.3
Right of entry 104.6
Seismic 1707
Special 109.3.9, 1704.13
Sprinklers 904.4
Steel, structural 1704.3, 1704.11.3.2
Steel framing, cold-formed 1704.3
Third party 109.4
Wall panels and veneers 1704.10
Welding 1704.3, 2204.1
Wood, structural 1704.6

~NST~TlJJu~ONAl ~o~ ••••••••••••••••••••••• 308.2
Emergency egress 1025
Fire alarm 907.2.6.1
Visible alarms 907.9.1.3
Sprinklers 903.2.5, 903.3.2

~NS1TlfljJ'f~ONAl ~o2

Accessibility 1107.5.2
Combustible decorations 805.1
Corridor width 1016.2
Exterior exit stair 1022.2
Fire alarm and detection 907.2.6
Special requirements 407
Sprinklers 903.2.5, 903.3.2
Suites 1013.2
Openings in smoke barriers 909.5.2, 709.5

~NST~TQJJ'f~ONAl ~o3 308.4
Exit sign exemption 1011.1
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Openings in smoke barriers 909.5.2
Special requirements 408

INSTITUTIONAL 1-4 308.5
Corridor rating 1016.1
Fire alarm 907.2.6
Sprinklers 903.2.5

INSTITUTIONAL OCCUPANCY (GROUP I) 308
Child care 308.3.1
Group 1-1 308.2
Group 1-2 308.3, 407
Group 1-3 308.4,408
Group 1-4 day care facilities 308.5
Sprinkler system, automatic 903.2.5

INSUlAT~ON

Concealed 719.2
Duct insulation 719.1
Exposed 719.3
Foam plastic (see FOAM PLASTIC

iNSULATION) 719.1
Penetrations 712.3.4
Roof 719.5
Thermal '.. 719
Wall insulation 2303.1.5.2

INTERIOR ENVIRONMENT
lighting 1205
Rodent proofing Appendix F
Sound transmission 1207
Space dimensions 1208
Temperature control 1204
Ventilation 1203.5
Yards or courts 1206.2, 1206.3'

INTERIOR FINISHES Chapter 8
Acoustical ceiling systems 803.9
Application 803.4, 804.4
Atriums 404.7
Decorative materials 801.1.2, 805
Floor finish 804
Foam plastic insulation 2603.4
Foam plastic trim 805.3
Light-transmitting plastics 2606
Signs 402.13,2611
Wall and ceiling finishes 803

INTERPRETATION, CODE 104.1

J
JOINTS, FIRE-RESISTANT SYSTEMS 713

K
KIOSKS 402.10

642

L
LABORATORIES

Classiffication of . . . . . . . . . . . . . . . . . . 302
Hazardous materials 414
Incidental use Table 302.1.1
Live load Table 1607.1

LADDERS, FIRE ESCAPE 3404
lAMINATED TIMBER, STRUCTURAL

GLUED 602.4, 2301.3
LANDINGS

Doors 1008.1.5
Ramp 1010.6
Stair 1009.4, 3403.4

LATH, METAL OR WIRE Chapter 25
LAUNDRIES 304, Table 302.1.1
LAUNDRY CHUTE 707.13,903.2.12.2
LEGAL (see lIABIUTY)

Federal and state authority 102.2
Liability 104.8
Notice of violation 113.2, 115.3
Registered design professional 106.1, 106.3.4
Right of entry 104.6
Unsafe buildings or systems 115

L1BFI~~:~~onpenalties 113.4 e
Other than school, classification 303.1
Schoo~, classification 305.1

LIGHT, REQUIRED 1205.1
LIGHTING, EMIERGENCY

(see EMERGENCY LIGHTING)
LIGHTS, PLASTIC CEILING DIFFUSERS..... 2606.7
LINTEL

Adobe, 2109.8.4.7
Fire resistance 714.6
Masonry 2104.1.5
Masonry, wood support 2304.12

LIQUEFIED PETROLEUM GAS 415.7.3
LIVE LOAD 1607

Deflec~ions Table 1604.3
Load Combinations 1605

LOADS
Dead 1606
Flood 1612
Impact. 1607.8
Live 1603.3, 1607
Pile foundation 1808, 1811
Rain 1611

Seismic 1603.1.5,1613 -1623 e
Snow 1608
Soil lateral 1610
Structural Chapter 16
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Structural, combinations 1605
Wind 1603.1.4, 1609

l(o)BlB\~lE~

Assembly occupancy '1024.4
Elevator 707.14.1

lOCKS Ali\!Ho) lArCH~~ . . . . . . . . . . . . . .. 1008.1.8.3
Delayed egress locks 1008.1.8.6
Institutional 1-3 occupancy 408.4

UJJMB~~

General provisions Chapter 23
Quality 2302

MA~NrlEi\JJA~ClE

Accessibility 1103.2.9
MAll «~®® (cOVlE~lE[J)MAll ~RJJ~l[D)~NG~»

MANUAl ~~~lE AlA~M l83Q)~ 907.3
MANlUJ!FA(Cul!J~!E[D) ~OM~S

Flood resistant G501
MAR1alUHElE~ 3106, H113
MASON~V

Adhered veneer 1405.9
Adobe 2109.8.1 - 2109.8.3
Anchorage 1604.8.2, 2106.2, 2109.7
Anchored veneer 1405.5
Ashlar stone 2102
Bond 2109.6
Cavity wall 2109.4.2
Chimneys 2111
Cold weather construction 2104.3
Compressive stress requirements 2109.3
Construction 2104,2109.8.4
Construction documents 2101.3
Corbelled 2104.2
Dampproofing 1807
Design, methods 2101.2,2106 - 2109
'Fire resistance, calculated 721.3.2, 721.3.4
Fireplaces 2101.3.1,2111
Floor anchorage 1604.8.2,2109.7.3
Foundation walls 1805.5
Foundations adobe 2109.8.4.3
Glass unit 2101.2.5, 2103.5,2110
Grouted 2102
Headers (BONDERS) 2109.6.2
Hollow units 2104.1.2.2
Hot weather construction 2104.4
Inspection. ~ 1704.5
Joint reinforcement 2103.11.2,

2108.9.2.2,2109.7.2.3
Lateral stability 2109.2
Lateral support 2106.2, 2109.4

Materials 2103
Parapet walls 2109.5.5
Penetrations ~712, 712.3.1
Quality assurance 2105
Rodent-proofing Appendix F
Roof anchorage 1604.8.1,

2106.2,2109.7.3
Rubble stone 2102
Running bond ' 2109.6.5
Seismic provisions 2106
Shear walls 2106.1.1
Solid 2104.1.2.3, 2109.6.2.1
Stack bond 2109.6.5.2
Stone 2103.3,2109.8
Support (see MASONRY, lATERAL

SUPPORT) 2304.12
Surface bonding 2103.8
Test procedures 1711, 2105.2.2.2
Thickness 2109.5
Tie, wall 2104.1.3, 2109.6.3
Veneer 2101.2.6, 2308.11 .2
Wall, composite 2102.1
Wall, hollow 2102.1
Wall, intersecting 2109.7.2
Wall anchorage 1604.8.2,2109.7
Waterproofing , 1807
Weepholes 2104.1.8
Wetting brick 2104.5
Wythe defined 2102.1

MAlI~~~Al~

Alternates 104.11
Aluminum , Chapter 20
Concrete , Chapter 19
Glass Chapter 24
Gypsum , Chapter 25
Masonry , Chapter 21
Noncombustible 703.4
Plastic Chapter 26
Steel Chapter 22
Testing (see TESTING) 1715
Wood Chapter 23

M~AN~Of [EG~~~~ , Chapter 10
Accessible 1007.1,2702.2.5
Aisles 1013.4
Assembly 1024.2, Table 1024.6.2
Capacity '.' 1005.2
Ceiling height 1003.2
Corridors 1016
Covered mall buildings 402.4
Doors 1008.1
Educational occupancy 308.5.2
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Elevation change 1003.5
Elevators; escalators and

moving walks 1003.2.7
Emergency escape and rescue 1025
Emergency lighting values 3410.6.15
Enclosures under stairways 1019.1.2
Exit access 1013
Exit components 1018.4
Exit discharge 1023
Exit doors 1017.2
Exit passageway 1020.1
Exit signs 1011
Floor surface 1003.4
Gates 1008.2
Grandstands 1024.5
Guards 1021.1
Helistops 1018.1.2
Illumination 1006.1
Minimum width 1005.2
Occupant load 1004.1
Path of egress travel, common 1013.3
Protruding objects 1003.3
Ramps 1010.1
Residential aircraft hangars 412.3.3
Seating at tables 1013.4
Stage 1014.6
Stairways 1009
Temporary structures 3103.4
Travel distance 1015.'1, 1024.7
Values 3410.6.11
Vertical exit enclosures 1019.1
Width 1005.1, Table 1005.1,

1024.6, 1024.8
MECHAN~CAl (see AIR CONDITIONING, HEATING

AND REFRIGERATION, AND VENTILATION)
Air transfer openings. . . . . . . . .. 704.14, 705.11,

706.10,716.4
Chimneys (see CHIMNEYS) 2113
Code Chapter 28
Equipment on roof 1509, 1510.2
Factory-built fireplace 2111.14.1
Fireplaces (see FIREPLACES) 2111.1
Permit required 105.1
Room separation 302.1.1
Seismic attachment 1621.3.12.2
Seismic inspection and testing 1707.7
Smoke control systems 909
Systems Chapter 28

MEMBRANE ROOF COVERINGS 1507.11,
1507.12,1507.13

MEMBRANE STRUCTURES 2702.2.8, 3102
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MENTAL HOSPITALS, CLASSIFICATION ..... 308.3
MERCANTilE OCCUPANCY (GROUP M)

Area 505,506,507
Classification. . . . . . . . . . . . . . . . . . . . . . . . . . 309
Height 504
Interior finishes Table 803.5
Sprinkler system, automatic 903.2.6

METAL
Aluminum Chapter 20
Roof coverings 1504.3.2, 1507.5
Veneer 1404.5

MEZZANINES 505
Accessibility 1108.2.4.1
Egress 505.3, 1004.6
Height modifications for 505.1
Stairs 707.2(9),1009.10

MIRRORS 1008.1, 2406.3.1 (7)
MiXeD OCCUPANCY (see OCCUPANCY, MIXED

AND OCCUPANCY SEPARATION)
MOISTURE PROTECTION 1403.2, 1503

2303.2.3, 2304.11
MONAS1ERIES, CLASSIFICATION 310.1
MORTAR

Ceramic tile 2103.4
Compressive stresses, masonry .. Table 2103.7(2)
Dampproofing 1807
Fire resistance 712.3.1, 712.4.1
Glass block 2110.6
Material. 2103.7
Placing 2104.1.2
Rodent-proofing Appendix F
Surface-bonding 2103.8

MOTELS, CLASSIFICATION 310.1
MOT~ON PICTURE PROJECTION ROOMS 409

Construction 409.2
Exhaust air 409.3.1.2
Lighting control ~09.4

Projection room 409.3.1
Supply air ~ 409.3.1.1
Ventilation 409.3

MOTOR VEHICLE RELATED
USE GROUPS 304, 311, 406

MOVING, BUILDINGS D103.3
MOVING WALKS, MEANS

OF EGRESS 1003.7,3005.2

N
NAIUNG REQUIREMENTS 2304.9'
NONCOMBUSTIBLE BUILDING MATERIAL 703.4
NURSING HOMES, CLASSIFICATION 308.3
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e
OCCUPANCY

Accessory 302.2
Atriums 404.2
Certificates (see CERT~F~CATESOF

OCCUPANCY)
Change 3405
Floor loads Table 1607.1
Special Chapter 4

OCCUPANCY ClASS~F~CAIr~ON

Covered mall buildings 402
HPM 415.9
Mixed 302.3
Mixed occupancy values 3410.6.16
Special Chapter 4

OCCUPANCY SEPffi\RAT~ON

Covered mall building 402.7.3.1
Incidental use areas 302.1.1, 706.3.4
Parking garages Table 302.3.3(c),

406.1.2, 406.2.7
Repair garages 406.6.2
Required fire resistance Table 302.3.3
Residential aircraft hangars 412.3.2

_ OCCUPANT lOAD
• Certificate of occupancy 110

Covered mall building 402.4.1
Determination of. : 1004.1
Increased 1004.2
Signs 1004.3

OIFF~CE BU~lD~NGS~ClASS~f~CAT~ONOfF 304
OPENING [PROTECIr~OU\ij,

[EXTERIO~WAllS 704.1
OPENING lPROTIECu~ON~ FLOORS

($f!e VERT~CAl OPfEN~NG PROTEClriON)
OPlEN~NG f?R01rlECIr~ON,~N1f[E!rUORWAllS
OPENING PR(JflECIr~VES 715

Automatic closing devices 715.2.7, 909.5.2
Fire door and shutter assemblies .. 715.7.3.8,715.4
Fire windows 715.4.7,715.4.8
Glass ' 715.4
Glass block (see GLASS BLOCK) 2110.1.1
Interior walls 708.6
Required fire resistance 715.3
Self-closing 715.3.7

ORGAN~C COAT~NGS 418
ORGAN~C [PEROX:~[Q)IES 307.4,307.5
OX~D~ZERS~UQU~[1) AND SOl~D ',' ..... 307.2

e
PANIC HARDWARE 1008.1.9

2003 ~NTERNAT~ONAl ~lU~llOliNG COIOl~®

iNDlEJ{

[?ARAPIE1J~ EXTER~OR WAll 704.11, 2109.5.5
Construction 704.11.1
Fire wall 704.11, 705.6
Height 704.11.1
Seismic loads 1621.2

[?ARK~NG~ ACCESS~BlE 1106
PARKING GARAGES (see GARAGES~

AUTOMOBILE PARK~NG) " 406.2
Barriers, vehicle 406.2.4
Classification 406.2.1
Guards 406.2.3
Height, clear 406.2.2
Mixed separation 406.2.7

PARK~NG GARAG!ES~OPEN " 406.3
Area and height 406.3.5
Construction type 406.3.3
Stairs and exits 406.3.8
Standpipes ' 406.3.9

[PARK~NG GARAGIES~ ENCLOSED " 406.4
Heights and areas 406.4.1
Ventilation 406.4.2

[PA[RT~Cl~BOARlD)

Draftstopping 717.3.1
Fastening 2304.9
Moisture protection 1403.2, 1405.1
Quality 2303.1 .9
Seismic 2305
Shear walls 2306.4.3
Veneer 1405.4
Wall bracing 2308.9.3

[?ART~T~ONS

Materials 602.4.6, 603.1
Occupancy, specific 708.1
Seismic bracing 1621.2.6.1
Structural 1607.13

!PAJRlT~T~ONS~ ~~RE 708
Construction, general 703
Continuity 302.1 .1.1, 708.4
Exterior walls Table 602, 704.5, 708.5
Fire resistance rating of walls 603.1 (8), 708.3
Joint treatment gypsum 2508.4
Joints '.' 713
Opening protection 715
Rated glazing 715.4

!PASSAG~WAY~IEX~T (see EX~T) 1020.1
PASSENGER STAil"~ONS~ ClASS~fICA1r~ON

OF IPAT~O COVERS 303, 2606.10
!PEDESIJR~AN

Protection at construction site 3306
Walkways and tunnels 3104

!PENAl1J~!ES 113.4
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PENETRAT~ON=IF~RESTOP SYSTEM
Fire-rated walls 712.3.2
Fire-rated horizontal assemblies 712.4.1.2

PENETRAr~ONS 712
Fire partitions 708.7
Fire-resistant assemblies 712.3
Nonfire-resistant assemblies 712.4.3

PERUTE Table 720.1 (1), Table 2507.2
[PERM~uS 105

Application for. 104.2, 105.1, 105.3
Drawings and specifications 106.1.1
Expiration 105.5
Fees 108
Liability for issuing 104.8
Placement of permit. 105.7
Plan review 104.2, 106.3
Suspension or revocation 105.6
Time Hmitations 105.3.2, 105.5

[P~ER FOUN[})AT~ONS 1808,1812
P~lE FOUNDATIONS 1808

Base piles, enlarged concrete 1810.2
Caisson 1810.7
Composite 1811
Concrete, cast-in-place 1810
Concrete, precast. 1809.2
Concrete-filled steel pipe and tube 1810.6
Drilled or augered uncased 1810.3
Driven 1809, 1810.4
Pile load, allowable 1808.2.8
Seismic design 1808.2.23,

1809.2.2.2.1 - 1809.2.3.2.2
Steel, structural 1809.3
Steel-cased : 1810.5
Timber : 1809.1

IP~PES

Embedded in concrete 1906.3
Embedded in fire protection 714.3
Insulation covering 719.7
Penetration protection 711, 716.5, 1019.2.1
Under platform 410.4

PlA~N CONCRETE (see CONCRETE) Chapter 19
PLAN REV~EW 106.3
PLANT Nl!JRS!E~mES 304
PlASTERl

Fire resistance requirements 718
Gypsum 718.1, 718.2
Inspection 109.3.5
Portland cement 718.5, Table 2507.2,

Table 2511.1
~lAST~C Chapter 26

Approval for use 2606.2

646

Finish and tri~. interior 2604 e
Light-transmitting panels 2607
Plastic, light-transmitting)
Roofing 2609
Signs 402.12,2611, D1 02.2.1 0, Hi 07,
Thermal barrier 2603.4
Veneer 1404.8, 2605, D102.2.11
Walls, exterior 2603.5

PlASr~Cj ~OAM

Insulation (see FOAM PLASTIC
INSULATION) 2603

Interior finish 2604
Malls 402.14.5

PlAS1~Cj UG~l=lRANSM~TT~~G

Awnings and patio covers . . . . . . . . . . . . 2606.10
Bathroom accessories 2606.9
Exterior wall panels 2607
Glazing 2608
Greenhouses 2606.11
light-diffusing systems 2606.7
Roof panels 2609
Signs, interior 2611
Skylight 2610
Solar collectors 2606.12 _
Structural requirements 2606.5 •
Unprotected openings 2608.1, 2608.2
Veneer, exterior 603.1 (15),2605
Wall panels 2607

PlAu~(Q)RM 410
Construction 410.4
Temporary 410.4.1

PlAu~O~M U~uSj WHEElCHA~R 1007.5,
1109.7

PLENUM
Underground buildings 907.2.18.1

PUJMI8l~NG

Facilities, minimum 2902
Fixtures Table 2902.1
Residential aircraft hangars 412.3.5

PLYWOOD
Bracing 2308.9.3
Decorative 2303.3
Design requirements 2301
Diaphragm 2305.2, 2306.3
Fastening 2304.9
Fire retardant treated 2303.2
Lateral loads, steel studs 2211.3,2311.7.4
Preservative-treated 2303.1.8.1, 2304.11 _
Quality 2303 •
Roof sheathing 2304.7,2308.10.8
Seismic shear panels 2305.1 .5, 2305.3,

2308.12.4
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Standards 2306.1
Subfloors 804.4.1
Veneer 1405.4

[FilRIESCR~Pu~VE f~[RI[E [RIES~SuANCE 720
~~fESERVAu~VlEou[RI[EAu!ED WOOD

Fastenings 2304.9.5
Quality 2303.1 .8
Required 1403.6, 2304.11
Shakes, roof covering 1507.9.5, 1507.9.7

~~OJ!ECu~ON ROOMS
Motion picture 409

PROJ!ECu~ONSj COMBUSf~~llE 704.2.3, 1406.3
~lROPIERuY UNrE j ASSUMED ($®® f~RIE

SEPARAT~OU\!J) 704.3
[PROPERTY UNE j COMMON (~®® f~R[E

SEPARAT~ON)

~ROSCEN~UM

Opening protection 410.3.5
Wall 410.3.4

~UJJBUC AD[j)[RI~SS SYSuEM
Covered mall building 402.13, 2702.2.1 .3
Special amusement buildings 411.6
Underground buildings 405.7

~UJJBl~C PRO!PIERuY Chapter 32, Chapter 33
~lUJBUC [RI~GHu Of WAY

Encroachments Chapter 32
IPYROIPHJO[RI~C MAuER~AlS 307.4, Table 307.7(1)

~

[RIA~UNG ($®® GUJJA[RIDRA~lAN[Q) HANDRA~lL)
[RIAMPS 1010.1

Assembly occupancy 1024.10
Construction 1010.7
Existing buildings 3409.7.5
Parking garage 406.2.5
Slope 1010.2, 3409.8.5

[RIlEf!E[RI[ENCIED SuANDARDS Chapter 35
Applicability 102.4
Fire resistance 703.2,721.7
List Chapter 35
Organizations Chapter 35

[RIEfORMAuO~~ES 308.4
RlEfR~GlERAu~ON (~®® MlECHA~\HCAl)

System machinery room 1014.4
REfUGE A~EAS (~®® AREAS Of REfUGE)
RE!FlllSlE CHUu!E 707.13
R[E~NFORCIED COU\!JC~!ETIE

General. 1901.2
Inspections 1704.4
Seismic design 1910

iNDIEJ{

RE~N~ORCEM[ENf

Concrete . . . . . . . . . . . . . . . . . . . . . .. . . . . . 1907
Glass block 2110.7
Masonry 2103.11

RrEPA~RS, BU~lD~NG

Minor " 105.2.2
Permit required 105.1

RESIDENT HOllJS~NG AREA, ~NSr~TUu~ONAl10 3
OCCU~ANCV

Accessibility 1107.5.5
Fire detection 907.2.6.2
Occupant load , .. 1004.1.2
Subdivision 408.7

RESUDENT~AlCARE/ASSISTED UV~NG

fAC~l~ll~E:S 308.1
Accessibility " .. 1107.5.1
Fire alarms 907.2.6, 907.9.1.3
Separations Table 302.1.1 , Table 302.3.2
Smoke Alarms 907.2.10.1.3
Sprinklers 903.2.5, 903.3.2

RHES~DEi\]r~Al OCCUPANCY (GROUP R)" 310
Accessibility 1107.6
Area Chapter 5
Doors " .. 1008.1.1
Draftstopping " 717.4.2
Emergency escape 1025.1
Height Chapter 5
Interior finishes Table 803.5
Parking under " 508
Partitions ' 708.1
Smoke detectors , .. 907.2.10
Sprinklers " 903.2.7
Visible alarms 907.9.1.3

RETA~N~NG WAllS " 1806
REV~fEW~NG STANDS

Live load Table 1607.1
Occupant load 1b04.7
Temporary " 107

fUSElRlS j STA~[R (see STA~RWAY CONSuRlUCTION)
Closed 1009.3.2
General. 1009.3
Institutional 1-3 occupancy 1009.10
Open 1009.3.2

RODENr~[?RlOOFING Appendix F
[ROll ROOFING 1507.6
ROOF ~CCESS 1009.12.1
~OOF ASSEMIBUES AND ROOFTOP STRUCTURES

Cooling towers 1509.4
Drainage 1503.4
Fire classification 1505
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Height modifications 504.3
Impact resistance 1504.7
Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1506
Parapet walls 1503.3
Penthouses 1509.2
Snow drift 1608.8
Tanks , 1509.3
Towers, spires, domes and cupolas 1509.5
Weather protection 1503
Wind resistance 1504.1, 1609.7

ROOF CONSTRUCTION
Construction walkways 3306.7
Coverings (see ROOF COVERINGS) 1609.7.2
Deck 1609.7.1
Draftstopping 717
Fire resistance Table 601
Fireblocking 717.2
live loads 1607.11.2
Materials Chapter 6
Penetration of fire resistant assemblies 711.5
Projections 1608.8
Rain loads : 1611
Roof structures 504.3, 1509, 0102.2.9
Signs, roof mounted H11 0
Slope, minimum Chapter 15
Snow load 1603.1.3
Wood (see ROOF CONSTRUCTION, WOOD)

ROOF CONSTRUCTION, WOOD 602.4.5
Anchorage to masonry 1604.8.2, 2109.7.3.3
Attic access 1209.2
Ceiling joists 2308.10.2
Diaphragms 2305.2, 2306.3.2
Fastening schedule 2304.9
Framing 2304.10.3, 2308.10
Plank-and-beam 2306.1 .2
Rafters 2306.1
Sheathing 2304.7, 2308.10.8
Trussed rafters 2308.10.7.1
Ventilation, attic 1203.2
Wind uplift 2308.10.1

ROOF COVERINGS 1507
Asphalt shingles 1507.2
Built up 1507.10
Clay tile 1507.3
Concrete tile 1507.3
Fire resistance 1505
Flashing 1503.2, 1507.3.9, 1507.5.6
Impact resistance 1504.7
Insulation 1508
Liquid applied coating 1507.15
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Membrane 3102 e
Metal panels. . . . . . . . . . . . . . . . . . . . . . . . 1507.4
Metal shingles 1507.5
Modified bitumen 1507.11
Plastics, light-transmitting panels 2609
Replacement/recovering 1510.3
Reroofing , 1510
Roll 1507.6'
Single-ply 1507.12
Slate shingles 1507.7
Sprayed polyurethane foam 1507.14
Thermoplastic single-ply 1507.13
Wind loads 1504.1, 1609.7
Wood shakes 1507.9
Wood shingles 1508.8

ROOF DRAINAGE 1503.4
ROOF PROTECTION FROM ADJACENT

CONSTRUCTION 3307.1
ROOF REPLACEMENT/RECOVERING 1510.3
ROOF VENTS 1015.2
ROOM DIMENSIONS 1207
ROOMING HOUSE 310

s
SAFEGUARDS DURING

CONSTRUCTION Chapter 33
Adjoining property protection 3307
Construction . . . . . . . . . . . . . . . . . . . . 3302
Demolition 3303
Exits 3310
Fire extinguishers 3309
Protection of pedestrians 3306
Sanitary facilities 3305
Site work 3304
Sprink~er system, automatic 3312
Standpipes 3311
Temporary use of streets, alleys, and public

property 3308
SCHOOLS «see EDUCATIONAL OCCUPANCY)
SECURITY GR~llES 1008.1.3.5
SEiSMiC 1613 -1623

Concrete 1910
Loads 1614-1622
Masonry 2106
Piers or piles 1808.2.23
Quality assurance 1705
Steel 2205
Soils investigation 1802.2.6, 1802.2.7
Structural observations 1707, 1709
Structural testing 1708
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Ties, concrete footings 1805.4.2.2
Ties, pile foundation 1808.2.23
Wood 2305, 2308.11 - 2308.12

~[ERV~C[E ~uAu~OU\n 406.5
~IliAfFu {$®® SIHlAfu [ENClO~UR!E AN[D)

VERu~Cfil\l OPtEN~INlG PRlOutECu~ON} 702
~HA.Fu tElNlClOSURtE ~$®® VtERT~CAl

OPEN~INlG PROTtECu~OU\n~ 707
Construction . . . . . . . . . . . . . . . . . 707.11, 707.12
Elevators 707.14
Fire resistance rating 707.4
High-rise buildings 403.3.2
Materials 707.3
Penetrations 707.8, 716.5.3
Refuse and laundry chutes 707.12
Required 707.2

~HtEAu~~U\nG

Clearance from earth 2304.11.2.2
Fastening 2304.9
Fiberboard 2306.4.4
Floor 2304.7, 2308.8.6
Gypsum 2306.4.5.1.6
Moisture protection 2304.11.2.2
Particleboard 2306.4.3
Roof ' 2304.7
Roof sheathing 2308.10.8
Wall 2304.6.1, 2308.9.3
Wood structural panels 2303.1.4,2211.3

SHO~~~NG CtENutER~ 309
~[f(JOuCRltEutE 1914
~HUuuIERS~ f~RtE ~$®® OPtEU\n~NG

PROutECu~V[E~~ 715.3
S~[D)[EWAlll{~ 105.2(6)
S~GN~ 3107

Accessibility 1007.7, 1110,
E107, E109.2.2

Animated devices Hi 08
Area of refuge, accessible 1007.6.5, 1110.1
Covered mall building 402.14
Doors 1008.1.8, 1008.1.8.2
Electrical Hi 06
Elevators 1109.6
Exit 1011.1, 2702.2.3
Floor loads 1603.3
Ground Hi 09
Height limitation Hi 09.1, Hi 09.4, H112.4
Illumination Hi 06.1.1
Marquee H113
Occupant content, assembly 1004.3
Parking spaces 1109.1
Plastic 2611
Portable H114

Projecting H112
Roof H110
Stair identification 1019.1.4, 1110.2
Standpipe control valve 905.7.1
Wall H111

S~ufE [D)RAW~NGS 106.2
~~u[E WORll{ 3304
~~Yl~G~u~

Light, required 1205.1
Plastic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261 0
Protection from adjacent construction 3307.1
Rated assemblies 711.4

~lfil\[Bl~ COMPOS~utE SuEEl
[D)EC~CONCREu[E 2209.2

~lA~ OU\n G~OUN[D)~ CONCRtEuE .. 1911, 2304.11.2.3
~lAutE ~H~NGl[E~ 1507.7-
~MO~tE ~ARRl~tER~ '709, 716.5.4

Construction "709.4, 909.5
Doors 709.5, 715.3, 909.5.2
Duct penetration 716.5.5
Fire-resistance rating 709.3
Materials 709.2
Openings 709.5, 909.5.2
Penetrations 709.6
Required 407.4, 408.6
Transfer grilles 716.5.5
Walls 709.4

SMO~[E CONuROl 909
Atrium buildings 404.4
Covered mall building 402.9
High-rise 1019.1.5
Stages 410.3.7.2
Standby power systems 2702.2.2
Systems 909
Underground buildings 405.5, 907.2.19
Values 3410.6.10.1

~MO~tE [D)AMP[ER~ 716.2 - 716.5
Smoke barriers 716.5.4, 716.5.5

~~OB{tE [D)ETtECuORS
Covered mall 907.2.20
Elevator lobbies 907.2.18.1
High-rise buildings 403.5, 907.2.12
HPM 415.9.9
Institutional 1-2 407.6
Multiple-station 907.2.10
Residential aircraft hangars 907.2.21
Residential occupancies 907.2.10.1
Single-station 907.2.10
Smoke activated doors 715.3.7.3
Special amusement buildings 411.5
Underground buildings 907.2.18



INDEX

SMOKE EXHAUST SYSTEMS
Underground buildings .. 405.5, 907.2.18, 909.2.1

SMOKE VENTS 415.6, 910
SMOKEPROOF ENCLOSURES 1019.1.5

Design 909.20.3
SNOW LOAD 1608

Glass 2404
SOilS AND FOUNDATIONS Chapter 18

Classification 1802.3
Depth of footings 1805.2
Excavation, grading and fill 1803
Expansive 1802.3.2, 1805.8
Footings and foundations 1805
Footings on or adjacent to slopes 1805.3
Foundation walls 1805.5
Foundations, pile and pier 1808
Grading ~ 1803.3
Investigation 1802
Investigation, pile and pier 1802.2.4
Investigation, seismic 1802.2.6,1802.2.7
Loadbearing values 1804
Soil boring and sampling 1802.5
Soil lateral load 1610
Testing, piles 1808.2.8.3

SOUND TRANSMISSION 1207
SPECIAL CONSTRUCTION Chapter 31
SPIRAL STAIRS 1009.9

Stages 410.5.4
SPRAY-APPLIED FIRE RESISTANT MATERIALS

Inspection 1704.11
Steel column calculated fire resistance . 721.5.2.2

SPRINKLER SYSTEMS, AUTOMATIC 903
Exempt locations 903.3.1 .1
Substitute for fire rating Table 601 (4)
Values 3410.6.17

SPRINKLERS, REQUIRED 903
Aircraft hangars 412.2.6
Aircraft paint hangers 412.4
Atrium building 404.3
Basements 903.2.10.1
Covered mall building 402.8
Garages 406.3.10, 903.2.8
Hazardous occupancies 903.2.4
High-rise buildings 403.2, 903.2.10.3
Incinerator rooms Table 302.1.1
Laundry chutes, refuse chutes, termination

rooms and incinerator rooms 707.12,
903.2.10.2

Multistory buildings 903.2.10.3
Spray finishing booth 416.4
Supervision (see SPRINKLER

SUPERVISION) 903.4
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Underground buildings 405.3
SPRINKILERS, SUPERVISION 903.4

Service 901.6
Underground buildings 405.3

STAGES AND PLATFORMS 410
Alternating tread stairway 410.5.4
Dressing rooms 410.5
Egress 410.5.4, 1014.6
Fire barrier wall 410.5.1
Floor finish and floor covering 804.3
Platform, temporary 410.4.1
Platform construction 410.4
Proscenium curtain 410.3.5
Proscenium wall 410.3.4
Roof vents 410.3.7.1
Scenery 410.3.6
Smoke control 410.3.7.2
Special provisions
Sprinkler system, automatic 410.6
Standpipes 410.7
Ventilation 410.3.7

STAIRWAY (see ALTERNATING TREAD, STAIRWAY,
AND STAIRWAY CONSTRUCTION, AND
STAIRWAY ENCLOSURE)

Exterior exitway 1022.1, 1023.1
Identification 1019.1.4
Width, minimum 1009.1

STAIRWAY CONSTRUCTION
Aisle 1024.9.2
Alterations 3403.4
Alternating tread 1009.10
Circular 1009.7
Elevators 3002.7
Enclosure under 1019.1.2
Fireblocking 716.2.4
Handrails 1009.11
Headroom 1009.2
Illumination 1205.4
Landings 1009.4
Projections 1009.11.7
Seismic wood 2308.17
Spiral 408.3.3, 1009.9
Treads and risers 1009.3
Width 1009.1
Winders 1009.8

STAIRWAY ENCLOSURE
Access 1019.1.5.2
Construction 1019.1.2
Discharge 1023.1
Doors, automatic closing 715.3.7
Elevators within 3002.7
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Fire-resistant construction 1019.1
Penetrations 1019.2
Space below, use 1019.1.2
Ventilation 1019.2.2

STANDBY [?OWE~

Atriums 404.6
Covered mall building 402. f2
Elevators 3003.1
Group ~-3 408.4.2
Hazardous occupancy 414.5.4
High-rise 403.10
Stages 410.3.7.2, 909.11
Underground buildings 405.9.1

STANDP~PE AND HOSE SYSTEMS ($ee
STANDP~~ES, R[EQU~RE~» 905

Dry 905.8
Hose connection location 905.1, 905.4 - 905.6
Locks 905.7.2

STANDP~PES, RE01U~RIE!D)

Assembly 905.3.2, 905.5.1
Covered mall buildings 905.3.3
During construction 905.10
Stages 905.3.4

_ Underground buildings 405.11, 905.3.5
• STATE lAW 102.2

STEEL Chapter 22
Bolting 2204.2.1
Cables structures 2207
Calculated fire resistance 721.5
Cold-formed 2205, 2211
Conditions of restraint 703.2.3
Deck/concrete composite slabs 2209.2
High strength bolts 1704.3.3
~dentification and protection 2203.1
inspection, concrete reinforcement 109.3.1
Joists. . . . . . . . . . . 2206
lateral resistance, steel stud walls 2211
Open web joist. 2206
Parapet walls 1503.3
Piles 1809.3
Reinforcement, concrete 1907
Seismic provisions 2205 - 2211
Storage racks 2208
Structural 2205
Studs/gypsum wallboard 2211.2.2.3
Studs/wood structural panel 2211.2.2.2
Welding 2204

_ STONE VENEER 1405.6
• Slab-type 1405.7

STOP WO~K ORD[E~S 114
STORAGE OCClUJlPANCY {GROUP S} 311

iNDIE){

Area Chapter 5
Automobile parking garage 406
Floor loads Table 1607.1
Hazard storage, Group S-1, moderate 311.2
Hazard storage, Group S-2, low 311.3
Height Chapter 5
High piled combustible 413
interior finishes Table 803.5
Smoke and heat vents 910.2
Sprinkler system, automatic 903.2.9
Travel distance increase 1015.2

STfUJlCTlURAl DES~GN
Aluminum Chapter 20
Concrete Chapter 19
Foundations Chapter 18
Masonry Chapter 21

STRUCTURAL fRAME ~NSPECT~ON 109.3.4
STRUCTlURAllOAD COMBINATiONS 1605
STRUCTURAL TESTS AND SPEC~Al

~NSPECTIONS Chapter 17
Alternative test procedure 1711
Approvals 1703
Design strengths of materials 1710
General 1701
In-situ load tests 1713
Material and test standards 1715
Preconstruction load tests 1714
Quality assurance 1705, 1706
Special inspections 1704, 1707
Structural observations 1709
Structural testing 1708
Test safe load 1712

ST!FUJJCTURES, EX~ST~NG Chapter 34
Accessibility 3409
Additions, alterations or repairs 3403
Change of occupancy 3406
Glass replacement 3405
Historic buildings 3407
Maintenance 3409.2
Moved structures 3408
Unsafe 115

STUCCO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2512
SW~MM~~G POOL, GLASS 2406.3
SW~MM~NG POOL, ENCLOSURES Chapter 31

Gates, access 3109.4.1.7
Indoor 3109.4.3
Public ' 3109.3
Residential 3109.4

T
TElEP~ONE EXCHANGES ClASS~F~CAII'ION .. 304
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TEMPORARY STRUClllJRfES 3103
Certificate of occupancy 107.3
Conformance 107.2
Permit. 107.1
Power, temporary 107.3
Structures . . . . . . . . . . . . . . . 31 03
Termination of approval 107.4

TENANT SEPARAT~ON

Covered mall buildings 708.1
TENTS

Temporary 2702.2.8
'fERM~TEj PROTIECl'~ON FROM 2304.11
TERRA COrrAo 1405.8
TESTiNG

Building official required 104.11.1
Concrete 1905.6.2.4, 1905.6.5.2
Fire-resistant materials 703.2
Glass 2406
Roof tile 1715.2
Seismic 1708
Smoke control, atrium buildings 909.3
Soils 1802
Sprinklers 904.4
Structural Chapter 17

THEATERS (see PlATFORM j AND PROJECTION
ROOMS, AND STAGES) 303

THERMAL BARRUER j FOAM PlAST~C

~NSUlAT~ON 2603.5.2
THERMAl~AND SOUNDa~NSUlATHNG

MATER~AlS 719
Cellulose loose-fill insulation 719.6
Loose-fill insulation 719.4
Roof insulation 719.5

THROUG~apENIETRAT~ONS

Air ducts 716.6.1
Fire barriers 706.8
Fire rated walls 712.3.1
Fire-rated horizontal assemblies 712.4.1
Firestop system 712.3.1.2, 712.4.1.2

T~lE

Ceramic, (see CERAMIC TilE)
Fire resistance, clay or shale 720.1

TO~lrETS

Accessible 1109.2
Grab bars 1607.7.2
Rooms openings 1210.5
Unisex 1109.2.1

TOWE~S

Airport traffic control. 412.1
Construction 3108.3
Dead load 3108.4.1
Grounding 3108.5
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Location and access. . . . . . . . . . . . . . . . . . 31 08.2
Radio 3108
Television 3108
Wind load 3108.4.2

TOWIE~Sj COOUNG 1509.4
TOX~C MA'flER~AlS

Classification 307.6
Gas detection system 908.3
Separation 415.8.3

T~AVlEl [)~S1rANC[E

Factory-industrial occupancy, increase 1015.2
Mall 402
Mall tenant space 402.4.4
Measurement 1015.1
Storage occupancy, increase 1015.2

TRlEAIDS, STA~R {see STA~IRlWAVCONSTRUCT~ON}

TRlUJSSlES
Fire resistance 714.2.3
Materials Chapter 6
Metal-plate-connected parallel wood 2303.4
Trussed rafters 2308.10.7.1

TlUJNNlEllE[J) WALKWAY 3104

U
QJJN[))IERG~OlUJND BlUl~lD~NGS 405

Compartmentation 405.4
Construction type 405.2
Elevators 405.4.3
Emergency power loads 405.10
Exits 405.8
Fire alarm systems 405.6
Public address 405. j
Smoke exhaust 405.5.2, 907.2.19
Smokeproof enclosure 1019.1.8
Sprinkler system, automatic 405.3
Standby power 405.9.3, 2702.2.15
Standpipe system 405.11
Voice alarms 907.2.19

UNSAflE STrfUlJCTURES AND EQUUPMENT (see
STRlUJCllUJRfES, UNSA~!E> 115

Appeals 112, Appendix B
Restoration 115.5
Revocation of permit 105.6
Stop work orders 114.1
Utilities disconnection 111.3

lUJNSTA~lE MATER~AlS 307.3
lUJNlUlSAl8lllE SPACE 711.3.3
lUJSE AN[J) OCCUPANCY Chapter 3

Accessory 302.2
Incidental 302.1.1 J Table 302.1.1
Mixed 302.3
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e li1rIUTllE:!l 111
Service connection 111.1
Service disconnection 111.3
Temporary connection 111.2

UJl'~UTY AND iVHSCEllANEOUS OCCUJPA~CCV

{GROl!l~ UJ) 312
Agricultural buildings Appendix C
Egress illumination 1011.2
Sprinkler system, automatic 903.2.10

VI
~AlUAl'~OU\! O~ VALUE ($®® [FleES) 108.3
VAPOR RlEl'ARDIE~ 1403.3
~[EH~CllE SHOW ~OOMS 304
~IEN[EIE~

Glass 1405.11
Cement plaster 1405.14
Masonry, adhered 1405.9
Masonry, anchored 1405.5
Metal. 1405.10
Plastic 2605
Vinyl 1405.13
Wood 1405.4e IfEINTIlA1rIOIN (see MIECD-IAiIIICAIL)
Attic 1203.2, 2308.10.10
Bathrooms 1203.4.2.1
Crawl space 1203.3
Elevator hoistways 3004
Enclosed parking garages 406.4.2
Exhaust, hazardous 1203.5
Exhaust, HPM 415.9.10.2
Exit enclosure 1019.1.8.1
Fabrication areas, HPM 415.9.2.6
Hazardous, storage and dispensing 414.3
High-rise 1019.1.8
HPM Service Corridors 415.9.4.3
Mechanical 1203.1
Natural 1203.4
Projection rooms 409.3
Repair garages 406.6.3
Smokeproof enclosures 909.20.3,909.20.5
Stages 410.3.7
Under-floor ventilation 1203.3

~IENTS, !PIENlEl'Rjt.irlr~ON PROrIEC'f~ON 712
VIERM~CUU'fIE, [F~~E ~ES~SrANr 720
VIE~T~CCAl OPIEU\!~NG ~IROTEC'f~ON

_ Atriums 404.5
• Duct penetrations 716.1

Elevators 707.14

iNDlE}{

Institutional 1-3 occupancy 408.5
Shaft enclosure 707
Value 3410.6.6.1

VESTH8UlES, IEX~'f D~SCHARGIE 1023.1
~~NYl

Expanded 802,803.7
Rigid 1405.13

V~OlAT~ONS 113
VO~CIE ALARM ($ee ah~©l ALARMS, VO~C~)

Amusement buildings, special 411 .6
Covered mall buildings 402.13
High-rise buildings 907.2.12
Underground buildings 907.2.19.1

W
WALKWAY, COVERED, ENCLOSED AND

'fUNNELED WAllBEARING 3104
Fire resistance Table 601
Materials per construction type Chapter 6
Opening protection 715

WAll,lE~lER~OR 704
Bearing Chapter 6
Coverings 1405
Fire-resistance ratings 704.5, '706, 1403.5
Flashing, veneered walls 1405.3
Foam plastic insulation 2603.4.1 .4, 2603.5
Light-transmitting plastic panels 2607
Materials '704.4, 1406
Nonbearing Chapter 6
Opening protection : 704
Projections 704.2
Structural stability 704.6
Vapor retarder 1403.3
Veneer (see Veneer) 1405.4, 1405.5,

1405.6,1405.10
Weather resistance 1403.2, 1405.2
Weather resistant barriers 1405.2

WAll, [F~RE ($ee f~RE WAll)
WAll, f~RE RES~Sl'ANT,

[?!Ei\UETRATIONS 712.3
WAll, IFOUNDAT~ON 1805.5
WAll, ~NrEFUOR

Opening protection 715
WAll, ~NTERIORNONBEARING {see !PART~l'~ON}

WAll, MASONRY
Lateral stability 2109.2
Lateral support. 2"109.4, 2106
Shear 2109.2.1.2
Wood contact 2304.11.2.3, 2304.11.2.4
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WALL, PARAPET 704.11, 1503.3, 2109.5.5
WALL, PARTY (see FIRE WALLS) 705.1

Fire resistance 705
WALL, RETAINING Chapter 18, 2304.11.7
WALL, VENEERED (see VENEER) Chapter 14
WALL, WOOD CONSTRUCTION

Bracing 2308.9.3
Cutting, notching, boring 2308.9.10
Exterior framing 2308.9
Fastening schedule 2304.9
Framing 2304.3, 2308.9.2
Interior bearing partition 2308.9.1
Interior nonbearing partition 2308.9.2.3
Opening, framing 2308.9
Seismic provisions 2305,2306,2308
Shear walls 2305.3, 2306.2
Sheathing (see SHEATHING)
Studs 2306.2, 2308.9.1
Top plates 2308.9.2.1

WALL SIGNS H111
WATER-REACTIVE MATERIALS a • Table 307.7(1)
WEATHER, COLD

Concrete construction 1905.12
Masonry construction 2104.3

WEATHER, HOT
Concrete construction 1905.13
Masonry construction 2104.4

WEATHER PROTECTION
Exterior walls 1405.2
Roofs 1503

WEEPHOlES 2104.1.8
WELDING, STEEL 1704.3.1
WIND BORNE DEBRIS 1609.1.4
WIND LOAD 1609

Exposure category 1609.4
Glass 2404.1
Glass block 2110.3.1
Roofs 1504.1, 1609.7,2308.10.1
Wind-borne debris 1609.1.4

WINDERS, STAIR (see STAIRWAY CONSTRUCTION)
WINDOW 1025

Emergency egress 1025
Exterior, structural testing , 1714.5
Fire (see OPENING

PROTECTIVES) 715.4.7, 715.4.8
Glass (see GLASS) 1405.12
Operable 1108.13.1
Required, light and ventilation 1205.2
Wells : 1025.5
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WIRIES, PENETRAT~ON PROTECTION 712 e
WOOD Chapter 23

Assemblies, calculated fire resistance 721.6
Bracing, walls 2308.9.3
Ceiling framing 2308.10
Connections and fasteners 2304.9
Contacting concrete, masonry,

or earth 2304.11.4
Decay, protection against 2304.11
Diaphragms 1620.2, 2306.3
Draftstopping 717.3, 717.4
End-jointed lumber 2303.1.1
Fiberboard 2303.1.5, 2306.4.4
Fire retardant treated 2303.2
Fireblocking 717.2
Floor and roof framing (see FLOOR

CONSTRUCTION, WOOD) 2304.4
Floor sheathing 2304.7
Foundation 1805.4.6, 2308.3.3.1
Grade, lumber ~ 2303.1.1
Hardboard 2303.1.6
Heavy timber construction 2304.10
Hurricane shutters 1609.1.4
I-joist 2303.1.2 _
Inspection 1704.6 •
Latera~ force-resisting systems 2305
Light-frame construction, conventional 2308
Load and resistance factor design 2307
Moisture content 2303.1.8.2, 2303.2.5
Nails and staples 2303.6
Particleboard shear walls 2306.4.3
Plywood, hardwood 2303.3
Preservative treated 1403.6, 2303.1 .8
Roof framing (see ROOF CONSTRUCTION,

WOOD) 2304.4
Roof sheathing 2304.7
Seismic provisions 2305,2306

2308.11 - 2308.12.9
Shear walls 2305.3, 2306.4
Standards and quality, minimum 2303
Stress design, allowable 2306
Structural panels 2303.1.4
Supporting masonry 2304.12
Termite, protection against 2304.11
Testing, structural 1714
Trusses 2303.4,

2308.10.7

~;~;:~i~~.(~~~ 'WAL'LS, 'WOOD' Chapter 14 e
CONSTRUCTION) 2304.3
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Wall sheathing 2304.6
Wood supporting masonry or concrete .. 2304.12
Wind provisions 2306.2

WOOlD SB=U~NGl[ES /!l\NlD S~/!l\fl(~S 1507.8, 1507.9
WOOD Su~lUJCulD~/!l\l b9l/!l\NlElS
{~®~ WOOlD} 2303.1.4

Steel stud 2211.2.2.2

V
V/!l\~lDS O~ COUJJ~uS 704.3, 1206
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e :::Tl~~~~:I~~~::;:~~:::~:e:~:~~~erence now reads ... 721.1.1
Page 13, CONCRETE CARBONATE AGGREGATE: now reads ... See Section 721.1.1.

Page 13, CONCRETE, CELLULAR: now reads ... See Section 721.1.1.

Page 13, CONCRETE, LIGHTWEIGHT AGGREGATE: now reads ... See Section 721.1.1.

Page 13, CONCRETE, PERLITE: now reads ... See Section 721.1.1.

Page 13, CONCRETE, SAND-LIGHTWEIGHT: now reads ... See Section 721.1.1.

Page 13, CONCRETE, SILICEOUS AGGREGATE: now reads' ... See Section 721.1.1.

Page 13, CONCRETE, VERMICULITE: now reads ... See Section 721.1.1.

Page 15, GLASS FIBERBOARD: now reads ... See Section 721.1.1.

Page 17, MINERAL BOARD: now reads ... See Section 721.1.1.

Page 24, 302.2: Section reference in line 3 now reads ... Section 302.3.2

Page 27, 307.2: Last line of COMBUSTIBLE FIBERS now reads ... wastepaper, certain synthetic fibers or other like ma
terials.

Page 28, Table 307.7(1): Column 2, row 2, line 2 now reads InA

Page 28, Table 307.7(1): Column 4, row 12, line 1 now reads l e
,g

Page 39, 402.4.1.4: Section reference in 1st sentence now reads Section 1004.

Page 40, 402.7.3: Section reference in last sentence now reads Section 705.

Page 45, 406.1.2: Section reference in last sentence now reads Section 705.

Page 45, 406.2.7: Section reference in last sentence now reads Section 302.3.2.

Page 46,406.3.4: Last line now reads ... of Sections 302.3, 402.7.1, 406.3.13, 508.3, 508.4 and 508.7.e Page 49, 408.3.3: Section reference now reads ... Section 1009.9

Page 49, 408.3.6: Item 2, section reference now reads ... Section 715.3.

Page 54, 412.1.3: Exception, section reference now reads ... Section 1019.1.8

Page 64, Table 415.3.2: Column 2, row 3, last line now reads ... Division 1.6

Page 65, 415.7.3.4.1: Line 8 now reads ... Section 715.

Page 66, 415.7.3.5.2: Section reference now reads Section 715

Page 66, 415.9.2.2: Exception 2, last line now reads Section 715

Page 75, 505.3: Line 3 now reads ... Section 1013.3.

Page 75,505.3: Exceptions 1 and 2 now read ... Section 1014.1 and 1007, respectively.

Page 77, 507.6: Last line now reads with Table 302.3.2

Page 78, 508.4: Last line now reads Section 302.3.2.

Page 78, 508.7.1: Line 4 now reads in Table 302.3.2 ...

Page 82, 603.1: Item 15 now reads Nailing or furring strips as permitted by Section 803.4.

Page 91, 705.6: Exception 2, line 1 now reads Two-hour fire-resistance-rated walls shall be ...

Page 91, 705.6: Exception 4.3. line 7 now reads by a minimum of 2-inch (51 mm) nominal ledgers ...

Page 92, 706.7: Section references now read Section 715 and 1019.1.1, respectively.

Page 93, 706.8.1: Section reference now reads Section 1019.1.2

Page 93, 707.2: Exception 2.2, line 9 now reads Section 907.10

Page 94, 707.8.1: Exception now reads ... Section 1019.1.2

Page 95, 708.1: New item added now reads ... 5. Elevator lobby separation as required by Section 707.14.1.

_ Page 95, 708.3: Last line now reads wall shall be at least 1 hour.

• Page 96, 710.5.2: Last line now reads the ambient temperture test and the elevated temperature exposure test.

Page 102, 715.4: Last line now reads Section 715.4.8.

Page 105,716.5.3: Last line now reads as permitted by Section 1019.1.2.
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Page 106,716.6.2: Last line now reads ... with Section 712.4.2, where exhaust ducts are located with the cavity of a wall, _
and where exhaust ducts do not pass through another dwelling unit or tenant space. •

Page 121, Table 720.1(2): Column 3, row 2, line 4 now reads ...with 2 1/t Type S drywall screws, spaced 12" on center,
wallboard joints covered with paper tape and joint compound, fastener heads covered with joint compound, ...

Page 160, 803.7: Section reference now reads Section 803.6

Page 160, 803.7: Exception, last line now reads with Sections 803.1 or 803.6.

Page 161, 805.1.2: Exception, last line now reads with Section 803.4.

Page 173, 905.10: Line 2 now reads ... during construction and demolition operations shall ...

Page 182, 909.5.2: Last 21ines now read ... Door openings shall be protected by fire door assemblies complying with
Section 715.3.3.

Page 182,909,5.2: Exception 1, last line now reads ... in accordance with Section 907.10.

Page 188,909.20.2.1: Line 5 now reads in accordance with Section 715.3.7.

Page 188,909.20.3.1: Last line now reads in accordance with Section 715.3.

Page 188,909.20.3.2: Section references now read Section 715.3.

Page 188,909.20.4.1: Section references now read Section 715.3.

Page 195, Table 1004.1.2: Column 2, row 6 now reads ... See Section 1004.7

Page 217, 1021.3: Last line now reads ... with Section 907.10.

Page 239, 1203.1: Section reference now reads Section 1203.4

Page 240, 1203.4.3: Section reference now reads Section 1206

Page 256, Table 1507.2: Column 2, row 10, line 2 now reads ... (0.105 inch)

Page 271, 1604.6: Section reference now reads ... Section 1713

Page 323,1615.1.4: Equation 16-43, section reference in notation Tnow reads ... (see Section 9.5.5.3 of ASCE 7).

Page 331, 1617.2.2.2: Reference to r in notation rmax now reads ... p

Page 332,1617.6.1.1: Item 3, last line now reads ... factor of 4.

Page 333,1617.6.1: New subsection 1617.6.1.3 added.

Page 342, 1622.1.3: ASCE 7, Section changed to 9.14.7.9 and section reference in 5th line now reads 9.1.3

Page 350, 1704.5: Last line of Section and Exception 1 now read ... Table 1604.5 and Section 1617.2).

Page 350, 1704.5.2: Last line now reads ... Table 1604.5 and Section 1617.2).

Page 352, Table 1704.5.3: Column 5, row 12 now reads ... Sec. 1.2.2(e), 2.1.4, 3.1.6

Page 371,1805.9: paragraph 2, line 2 and last line line of exception 2 now reads ... provisions of ACI 318, Sections
21.10.1 to 21.10.3

Page 377,1808.2.23.2: Line 6 now reads Provisions of ACI 318, Section 21.10.4; Exception 2, last line now reads ...
Section 21.10.4; Exception 3 now reads Section 21.10.4.4(a) of ACI 318...

Page 399, 1910.4.1: Last line now reads as modified by Section 1908.1.7.

Page 400, 1910.5.2: Last line now reads Section 1908.1.6.

Page 418,2106.5.1: Section now reads When calculating in-plane shear or diagonal tension stresses by the working
stress design method, shear walls that resist seismic forces shall be designed to resist 1.5 times the seismic forces required
by Chapter 16. The 1.5 multiplier need not be applied to the overturning moment.

Page 419,2107.2.6: 2nd paragraph deleted

Page 432,2113.3: line 5 now reads ... in Sections 2113.3.1,2113.3.2 and 2113.4.

Page 459, 2305.2.4.1: line 3 now reads ... requirements in Section 1620.5 or Section 9.5.2.6.5 of ASCE 7

Page 460, Table 2305.3.3: Note a now reads ... For design to resist seismic forces, shear wall height-width ratios greater
than 2:1, but not exceeding 31

/ 2:1, are permitted provided the allowable shear resistance values in Table 2306.4.1 are mul
tiplied by 2w/h.

Page 510, Table 2308.12.4: Column 5, row I now reads 1.00 < SDS e
Page 524, 2406.2: Section reference in line 2 now reads Section 2406.2.1
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EDITORIAL CHANGES - THIRD PRINTING

Page 24, 302.3.2: Exception, line 4 now reads ... the fire-resistance ratings in Table 302.3.2...

Page 24, Table 302.3.2: Note d now reads ... See Section 406.1.4.

Page 28, Table 307.7(1): Note n added in title.

Page 29, Table 307.7(1): Note n added in title.

Page 29, Table 307.7(1): Note e now reads ... e. Maximum allowable quantities shall be increased 100 percent when
stored in approved storage cabinets, gas cabinets, exhausted enclosures or safety cans as specified in the International
Fire Code. Where Note d also applies, the increase for both notes shall be applied accumulatively.

Page 29, Table 307.7(1): Note m now reads ... m. For gallons of liquids, divide the amount in pounds by· 10 in accor
dance with Section 2703.1.2 of the International Fire Code.

Page 29, Table 307.7(1): Note n now reads ... n. For storage and display quantities in Group M and storage quantities in
Group S occupancies complying with Section 414.2.4, see Table 414.2.4.

Page 40, 402.7.3: Exception, last line now reads complying with Section 705.

Page 51, 410.3.1: Exception 1, last line now reads with Section 410.3.4.

Page 56, Section 414.1.2.2 now reads 4Jl4.Jl.2.Jl AeIr~§~ll§ and 414.1.2.2 deleted.

Page 57, Table 414.2.4: Note i now reads ... i. The permitted quantities shall not be limited in a building equipped
throughout with an automatic sprinkler system in accordance with Section 903.3.1.1.

Page 60, LIQUID STORAGE ROOM, last line now reads ... liquids in a closed condition.

Page 74, Table 503: Group 1-3, Type HB55 now reads ... 10,000

Page 134, Table 721.2.3(2): Title now reads ... COVER THICKNESS FOR PRESTRESSED CONCRETE FLOOR OR
ROOF SLABS (inches)

Page 178,907.2.13: Line 4 now reads ... be activated in accordance with Section 907.6.

Page 197,1007.1: Exception 3, last line now reads ... in Section 1024.8.

Page 19.9, 1008.1.2: Exception 6 now reads ... Power-operated doors in accordance with Section 1008.1.3.2.

Page 213, 1016.4: now reads ... AfiIr m~veIl1l1l.enn~ finn ~~IrIrfi((][~Ir§. Exit access corridors shall not serve as supply, return, ex
haust, relief or ventilation air ducts.

Page 217, 1021.3: Line 3 now reads ... smoke detector installed in accordance with Section 907.10.

Page 248, 1405.9.1 has been deleted.

Page 248, 1405.9.1.1: now reads ... Jl4~§.l!)).Jl ITnn~eIrfi~Ir 1ill((][lheIre((][ mas~nnIr'y veneeIrs. Interior adhered masonry veneers
shall have a maximum weight of 20 psf (0.958 kg/m2

) and shall be installed in accordance with Section 1405.9. Where the
interior adhered masonry veneer is supported by wood construction, the supporting members shall be designed to limit de
flection to 1/600 of the span of the supporting members.

Page 425,2110.1.1: Exception 1, line 4 now reads 715 in fire barriers and fire partitions that have a...

Page 428, Table 2111.1: Row 2, column 3 now reads 4-inch minimum thickness for hearth, 2-inch minimum thickness
for hearth extension.

Page 441, 2211.2.2: Item 8, last line now reads ... by Table 2211.2(1).

Page 441, Table 2211.2(2): Title now reads ... NOMINAL SHEAR VALUES FOR WIND AND SEISMIC FORCES IN
POUNDS PER FOOT FOR SHEAR WALLS FRAMED WITH COLD-FORMED STEEL STUDS AND FACED WITH
GYPSUM BOARDa,b

Page 443, Table 2211.3: Table notes now read ... a. See Section 2211.3.2, item 2. b. See Section 2211.3.2, item 1.

Page 443, 2211.3.2: Line 3 now reads multiplied by the sum of the widths (LL) of the Type n shear...

Page 443,2211.3.3: Line 1 now reads AnndlnoIr1illge aIllldlll~1ill({}l JPl1illtRn. Design of Type II shear wall. ..

Page 444, 2211 .3.3.3: Line 3 now reads Section 2211.3.3.1, Type II shear wall bottom plates .

Page 444, 2211.3.3.4: Line 2 now reads each end of each Type II shear wall segment shall be .

Page 468, Table 2306.3.2: Note a, line 2 now reads ... above for nail size of actual grade, and (3) MUltiply value by the
following adjustment factor = [1 - (0.5 - SG)], where SG = Specific gravity of the framing lumber.

Page 547, Table 2902.1: Title now reads ... MINIMUM NUMBER OF REQUIRED PLUMBING FIXTURESa
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EDITORIAL CHANGES - FOURTH PRINTING

Page 30, [F] TABLE 307.7(2): Note j added in title.

Page 30, [F] TABLE 307.7(2): Note j reads ... For gallons of liquids, divide the amount in pounds by 10 in accordance
with Section 2703.1.2 of the International Fire Code.

Page 40, 402.7.3: Exception, last two lines now read ... building shall be separated by 2-hour fire-barriers complying
with Section 706.

Page 45, 406.2.7: last 2 lines now read ... rated from other occupancies in accordance with Section 302.3.

Page 83, TABLE 601: Type II, column B, last row, add a table note c to O.

Page 342, 1621.1.3: Modified ASCE 7, Section 9.6.3.13, line 11 now reads ... system listed in Section 307, shall, itself,
be designed to ...

Page 343,1623.1.1: Modified ASCE 7, Section 9.13.6.2.3, line 2 now reads ... system shall comply with Section 714.7
of the ...

Page 350, 1704.5: line 5 now reads ... Table 1604.5 and Section 1616.2).

Page 350, 1704.5: exception 1, row 5 now reads ... 1604.5 and Section 1616.2).

Page 350, 1704.5.2: line 6 now reads 1616.2), shall comply with Table 1704.5.1.

Page 355 and 356, 1707.7.1: now reads Special inspection is required for the installation of the following components,
where the component has a Component Importance Factor of 1.0 or 1.5 in accordance with Section 9.6.1.5 of ASCE 7.

Page 376,1808.2.10: line 3 now reads ... for each pile type in Sections 1809 and 1810 are permitted ....

Page 384,1810.6.2: exception line 2 now reads ... 1808.2.10, the allowable stresses are permitted to be in- ...

Page 397,1908.1: line 2 now reads cated in Sections 1908.1.1 through 1908.1.7.

Page 439, 2205.2.2: line 4 now reads 341, Part I or III.

Page 539, 2602.7.2: line 4 now reads ing, at an ambient temperature of at least 2000 P (111 °C) be- ...
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