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The Bureau of Extension of the University

of North Carolina

The University of North Carolina through its Bureau of Extension

offers to the people of the State:

I. General Information:

Concerning books, readings, essays, study outlines, and subjects

of general interest. Literature will be loaned from the

Library upon the payment of transportation charges each way.

II. Instruction by Lectures:

Lectures of a popular or technical nature and addresses for com-

mencement or other special occasions will be furnished any

community which will pay the traveling expenses of the

lecturer.

III. Correspondence Courses:

For teachers in Algebra, Arithmetic, Civics, Drawing, Economics,

Education, Engineering, English, European History, French,

Geology, German, Greek, Latin, North Carolina History, Rural

Economics, Solid Geometry, and United States History.

IV. Guidance in Debate and Declamation:

Through the High School Debating Union, special bulletins and
handbooks, and material loaned from the Library.

V. County Economic and Social Surveys:

For use by counties in their effort to improve their economic

and social condition.

VI. Municipal and Legislative Reference Aids:

For use in studying and drafting municipal and State legislation.

VII. Educational Information and Assistance:

For teachers, principals, superintendents, school committees and
boards. The School of Education acts as a clearing house for

information concerning all phases of educational work and

conducts a teachers' bureau as an aid to communities and

schools in securing efficient teachers.

For full information, address

THE BUREAU OF EXTENSION,
Chapel Hill, N. C.
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FOURTH ROAD INSTITUTE

General Announcement

None of the forces for the State's upbuilding is receiving more

general attention at the present time than the building of public

roads, and the necessity for having systems of roads, a State system

as well as county and township systems, is being realized more and

more. With this realization the first impulse was to supply funds

for building the roads, and little thought has been given to the

proper expenditure of these funds. Large sums of money from

bond issues, special taxes, private subscriptions, etc., are being

yearly expended by our counties and townships, with results not

commensurate with the expenditure.

The second stage in our road development is now being reached,

however, when the people are beginning to realize the necessity

for men fitted by training and experience to administer these funds,

to plan our road systems, and secure for us the very best possible

locations, construction, and maintenance of these roads.

Realizing this opportunity for State service, the University of

North Carolina, cooperating with the North Carolina Geological

and Economic Survey, began in March, 1914, the first of a series

of Road Institutes. In the third of the series, held in February,

1916, the State Highway Commission, established by the Legisla-

ture of 1915, cooperated with the University and the Survey, and

this third Road Institute was a splendid success.

That this Institute is supplying a vital need in North Carolina

is evidenced by the fact that there has been a steady increase in

the attendance; those present representing all the various kinds of

officials connected with road work in North Carolina, from the

countv commissioner, road commissioner, road engineer, road

superintendent, road foreman, road supervisor, road trustee, to

private citizens who are interested solely from the standpoint of

general public betterment.

Attendance

At the first Institute, held in March, 1914, there were 24 coun-

ties represented, with 54 men attending. At the second Institute,
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held in February, 1915, there were 29 counties represented, with

80 men attending. At this third Institute there were 127 men

attending, representing the following 43 counties

:

Alamance, Anson, Avery, Beaufort, Bertie, Cabarrus, Caldwell,

Catawba, Chatham, Craven, Currituck, Davidson, Duplin, Dur-

ham, Edgecombe, Forsyth, Franklin, Granville, Greene, Guilford,

Halifax, Harnett, Henderson, Iredell, Lincoln, McDowell, Madi-

son, Mecklenburg, Moore, New Hanover, Northampton, Onslow,

Orange, Person, Richmond, Robeson, Rowan, Sampson, Scotland,

Surry, Wake, Warren, and Wilkes ; and five States : Virginia, Ten-

nessee, Texas, West Virginia, and the District of Columbia.

Of the 1916 attendance, 20 were road engineers, 19 road super-

intendents, 31 road commissioners and county commissioners, 12

road supervisors, 4 patrolmen, 20 machinery and materials men
and contractors ; the balance were men who were interested in road

work, including 20 students of the University.

Purpose

It was the endeavor of those who had the Institute in charge to

make it as practicable as possible, and the lecturers not only spoke

in very concrete and practical terms, freely illustrating their points

by the use of charts and blackboards, but emphasized the points

brought out by inviting questions and discussions from those in

attendance. It is the object of those conducting the Institute to

encourage a free interchange of ideas and experiences in regard to

road problems in North Carolina rather than to have a series of

cut and dried lectures.

A road institute, such as is offered to the people of North Caro-

lina, does not expect to be able to turn out experienced and efficient

road engineers ; but it does profess to be able to give information

and instruction which will be of value and benefit to road engineers

and increase the knowledge and efficiency of road superintendents,

foremen, supervisors, overseers, etc. To the commissioners the

Institute offers an opportunity of familiarizing themselves with

the character of the road problems which must be considered, with

the prospect of its bringing to them a clearer realization of the

need of employing practical and experienced men to have charge

of the road work in the county over which they, as commissioners,
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have jurisdiction. There is no question but that by bringing to-

gether the engineer, the superintendent, the foreman, and super-

visors, that they can, through an interchange of views and experi-

ences, greatly benefit each other; and it is the aim of the Institute

to make the lectures as practical and instructive as possible, so

that those attending will be in a position to give better service to

their counties and communities.

Practical Work

The practical demonstrations that will be given in regard to

maintenance or upkeep of highways, the use of various road ma-

chines, etc., will undoubtedly result in more practical and economi-

cal work being done throughout the State.

The value of this work is such that it is believed any county

commission will be fully justified in detailing their road superin-

tendent, foreman, and supervisors or overseers to attend the Insti-

tute, and appropriate enough money from the county funds to pay

their expenses.

The staff of instruction includes not only men of the University,

but men of experience and high reputation from other States and

from various counties of North Carolina. The work will be taken

up systematically and sufficient time allowed for a thorough dis-

cussion of each subject, and all those in attendance are invited and

urged to take part in the discussions, either by asking questions or

answering them. There will be exhibits of road machinery, road

materials, road models, maps, charts, etc., and there will be outdoor

instruction given in methods of maintenance of roads and the use

of certain road machines.

There are no fees for attending the Institute and no text-books

are required. Certain books and pamphlets will be distributed,

however, to those attending, which will give information of value

regarding subjects discussed. The Institute is designed to meet the

needs of the road builders of North Carolina and is open to any

one who wishes to attend.

Rooms and Board

Those who desire to attend are urged to notify the Director as

soon as possible, so that accommodations can be provided. Board
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and room may be secured in the village, at the hotel, or boarding-

houses at from $1 to $2 per day. Arrangements can be made for

a certain number of rooms in the college buildings, and rooms can

be obtained in several of the houses in the village. Those rooming

in this way can obtain their meals at Swain Hall at 20 cents each.

On account of the number who expect to attend the Institute, more

satisfactory arrangements can be made for the comfort of the

members if they will notify the Director, Joseph Hyde Pratt,

Chapel Hill, that they will attend, and apply for reservation.

How to Eeach Chapel Hill

Chapel Hill is on a branch line of the Southern Railway, extend-

ing from University Station on the Greensboro-Goldsboro Division.

Trains leaving Greensboro at 9 :20 a. m. and 4:05 p. m. make close

connection at University for Chapel Hill. From the east there is

a wait of from three-quarters of an hour to one and a half hours

at University.

Automobiles from Chapel Hill meet all trains at Durham, and

it will be found that a quicker trip can be made to Chapel Hill for

those coming from the east by changing at Durham and coming

over on the automobile. The 7 :30 a. m. train from Greensboro

reaches Durham at 9 :28 a. m., and connection can be made by

automobile to Chapel Hill. The automobile fare is 50 cents one

way, or $1 for the round trip.

All lectures will be given in Peabody Hall, Room 'No. 4. Regis-

tration and assignment of rooms will be in Room ~No. 5 of Pea-

body Hall.



PEABODY HALL
(Near Cameron Avenue Entrance to Campus)

PROGRAM

MONDAY, FEBRUARY 12, 1917

Peabody Hall

11:00 a.m.—9:00 p.m. Registration and Assignment of Rooms.
7:30 p.m. Addresses by Dean M. H. Stacy,

Mr. L. R. Wilson,

Director the Bureau of Extension

8:00 p.m. Damage to Roads and Bridges in Western North

Carolina During the Summer Floods of 1916 (il-

lustrated) Mr. Pallis

9:00 p.m. Informal Get-Together Hour. Peabody Hall.

In the exhibit room next door to the auditorium in Peabody Hall

there will be on display at all times during the Institute samples of

road-building materials, models of various road appliances, surveying

instruments, numerous pictures, maps, design drawings, useful litera-

ture pertaining to roads, etc.

Practical instruction in manipulating road scrapers, etc., grading,

balancing excavations and fills, etc., will be illustrated by the use of

models and a large box of sand.

There will also be an exhibit on the campus near Peabody Hall

of various types of road machines, drags, hones, scrapers, plows, and

various types of culverts.
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TUESDAY, FEBRUAEY 13

Peabody Hall

ROAD ADMINISTRATION AND ORGANIZATION

9:00 a.m. Purpose of Institute and Announcements. . .Director Pratt

9:30 a.m. Federal Aid in Road Construction and North Caro-

lina's Apportionment of Federal Aid Mr. Pratt

10:15 a.m. Advantages of Contracts Being Made by the State

Highway Commission Jointly with County Road
Officials Mr. Fallis

10:30 a.m. Contractor's Viewpoint Mr. Lassiter

10:45 a.m. County Cost Accounting—A Method Employed in

Wayne County Mr. Scott

11:15—11:30 a.m. Recess.

11:30 a.m. A Plan for County Road Organization Mr. R. T. Brown
12:00 Relation of a County Commission to the Engineer.MR. Boren

12:30 p.m. Proportionment of County or Township Road Fund
as Regards Construction and Maintenance. .. .Mr. Pratt

2:30 p.m. Conference of County Road Commissioners with State

Highway Commissioners.

3:30 p.m. Demonstration of Road-Building Machinery. .Mr. Mulligan
Mr. Snowden
Mr.R.T.Brown
Mr. Hughes
Mr. Butler

Mr. Sanford

Mr. Peyton

7:30 p.m.

8:15 p.m.

Brick as a Road Surfacing Material (illustrated) .Mr. Blair

Sheet and Tin Plate Manufacture (illustrated) . . .Mr. Buck



CAMERON AVENUE, LOOKING WEST

WEDNESDAY, FEBRUARY 14

Peabody Hall

MAINTENANCE AND REPAIR OP ROADS

9:00 a.m. Use of Patrol System in Maintenance of Central High-

way Mr. Spoon
9:45 a.m. Development of Systematic Maintenance:

In State Mr. Pratt
In County Mr. Thomason
In Township Mr. Thomason
In Neighborhood Mr. Cotten

10:30 a.m. Maintenance of Roads Built with Federal Aid.

Mr. E. W. James
11:15—11:30. Recess.

11:30 a.m. Road Maintenance Mr. Shirley

2:30 p.m. The Louisburg and Sloan's Ferry Concrete Bridges,

Mr. Syme
3:00 p.m. Demonstrations of Road-Building Machinery on the

Raleigh Road Mr. Fallis

Mr. . Mulligan

7:30 p.m. Some Advantages of Refined Coal Tar for Road Con-

struction and Maintenance (illustrated) . .Mr. Sharples

8:30 p.m. Long Span Bridges with Special Reference to the

Quebec Bridge (illustrated) Mr, Hickersox



ALUMNI BUILDING

THURSDAY, FEBRUARY 15

Peabody Hall

ROAD LOCATION AND CONSTRUCTION

9:00 a.m. Factors Governing Road Location Mr. Hickerson
9:45 a.m. Road Construction:

Sand-Clay and Topsoil Mr. Coble

10:30 a.m. Gravel Mr. Miller

11:00 a.m. Report on Concrete-Bituminous Construction in Guil-

ford County. N. C Mr. D. T. Brown
11:15—11:30 a.m. Recess.

11:30 a.m. Construction and Maintenance of Bituminous Sur-

faces and Bituminous Pavements. . .Mr. A. H. Blanchard
2:30 p.m. Instruction and Practical Demonstration in Use of

Portland Cement Mr. Mills

Mr. Bailey

Mr. Yount
3:30 p.m. Instruction and Practical Demonstrations in Mainte-

nance and Use of Various Road Implements.

Mr. Fallis

Mr. Spoon

Mr. Mulligan
Mr, R. T. Brown
Mr. Coble

Mr. Snowden
and representatives of the various companies

7:30 p.m. Use of Portland Cement in Road and Bridge Construc-

tion {illustrated) Mr. Mills



THE LIBRARY

FRIDAY, FEBRUARY 16

Peabody Hall

ROAD SURFACING MATERIALS AND REPORT ON
ROAD WORK

9:00 a.m. Factors Determining the Selection of a Surfacing

Material Mr. Pratt

9:30 a.m. Testing Road Materials Mr. Peyton, Mr. Mullis
The Location of Topsoils Mr, Smith

10:00 a.m. Economical Methods of Road Building in

—

The Coastal Plain Mr. Snowden
The Piedmont Mr. R. T. Brown
The Mountain Section Mr. Corle

11:15-11:30. Recess.

ROAD FINANCING
11:30 a.m. Bond Issues Mr. R. L. James
12:00 m. Advantages of a State Over a County Bond and of a

County Over a Township Bond Mr. W. S. Wilson
The Right Kind of Road Bonds Mr. Craven
Discussion: By Representatives of Bonding Companies.

2:30 p.m. Miscellaneous Discussion and General Conference.

(At this time those attending the Institute are requested

to bring up for discussion any topics in which they are in-

terested or problems which they have met.)
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3:30 p.m. Field Demonstrations:

Surveying Instruments Mr. Hickerson
Testing Sand-Clay Mixtures Mr. Muixis

Mr. Smith
Inspection of machinery, etc.

7:30 p.m. Geology in its Relation to Highway Construction. .Mr. Cobb

What the European War Has Done to the Roads

{illustrated) Mr. Cobb



T0PS01L AND SAND-CLAY ROADS

By Joseph Hyde Pratt, Ph.D.

State Geologist and Secretary of North Carolina State Highway Commission.

The topsoil and sand-clay roads are being used perhaps more

extensively in the Southern States than in any other section of the

country. Realizing the great value of good roads, we feel the

necessity for increasing the mileage of surfaced road as much as

possible in order to benefit the greatest number of people. In

planning a system of roads, however, we have learned there are

certain factors which have to be taken into consideration before

determining the mileage to be built out of a given sum of money,

namely, that location, grade, and drainage must be given first con-

sideration, and that the surfacing material to be used should be

determined by the traffic which the road is to accommodate. The

controlling factor in road construction is usually the cost, and the

surfacing material is the factor which determines the difference in

cost of construction of roads. It can readily be seen then, that the

choice of natural soils of such formations as clay and sand offer

very distinct economic advantages in road surfacing on account of

:

(1) their abundance and cheapness; (2) their physical condition;

(3) their general proximity to the road to be built
; (4) the mini-

mum expense and maximum simplicity of the outfit needed for

construction work when sand and clay are the surfacing material.

When you consider that roads surfaced with such materials can be

so constructed that they are practically free from softening under

traffic in wet weather, will retain a comparatively smooth surface,

durable, easy of repair at a minimum cost, and can be made to

consolidate very quickly, it will be seen that these materials are

highly desirable for road surfacing.

These types of road surfacing are of value chiefly in rural sec-

tions or small towns where the traffic is not very severe. The sand-

clay or topsoil surfacing can be used economically, even with in-

creased traffic, until the cost of their maintenance plus the interest
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charge on their cost of construction is less than the interest charge

on the cost of the harder surface, plus the cost of maintaining this

harder surface. With increased traffic, the time will come when
under that traffic it will cost more to maintain the topsoil or sand-

clay road than it will to pay the interest and sinking fund charges

on a sufficient amount to build and maintain the harder surfaced

road. At such time it is not economical to retain the topsoil and

sand-clay road. In a large area of the Southern States it will be

many years before the traffic becomes so severe that the sand-clay

and topsoil roads will not give good satisfaction.

While this type of surfacing is generally considered one of the

simplest and easiest of construction, yet, in the making of a top-

soil or sand-clay road there are certain fundamental principles

which must be kept constantly in mind and put into practice be-

fore the best results can be obtained

:

1. It is necessary to secure a natural soil or to make an artificial

mixture of the right composition.

2. A sufficient quantity of the material must be deposited in one

layer, if it is topsoil, so as to have one thick layer of the mixed

material before any traffic goes over it.

3. The materials must be thoroughly mixed together before con-

solidation is attempted.

4. Packing of this material should start from the bottom up-

wards.

5. Thorough puddling of the materials is absolutely necessary

if they are to cement satisfactorily.

6. During packing the road should be watched carefully so that

all depressions may be filled up and, by constant use of the road

machine, a proper shape and crown be maintained.

The composition of the soils, sands, and clays must be thor-

oughly understood before the engineer or road builder is in a posi-

tion to obtain the best results from the use of these materials.

The function of the clay is to act as a binder or as a weak

cement to hold together the particles of sand. The strength of the

sand to hold up traffic depends on the size of the grains. The

smaller the grains of sand the less interlocking strength they have

and the more tendency there is for them to powder; the coarser
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the grains of sand the greater their interlocking strength, and the

stronger, firmer surface obtained, having more resistance to wear.

This is particularly noticeable in wet weather. The road surface

which is made of the coarse grains has a much less tendency to

become soft than the road made of fine-grained sands. The grains

of sand should be sharp and irregular, for the more rounded the

grains the less interlocking strength they have, resulting in a

poorer surface. Sands, if possible, should be free from particles

of mica, for this is the most harmful impurity not only of a sand,

but also of a clay. If there is an excess of 3 per cent of mica in the

road surface it will very seriously affect its resistance to weather.

Fine flat scales of mica destroy the interlocking value of the grains

of sand. The presence of mica furnishes not only a smooth, slick

surface upon which the grains of sand slide and slip, but it also

makes the surface very pervious to water, which penetrates the sur-

face and rapidly softens it. Organic matter is also very undesir-

able in either a sand or a clay which is being considered for sur-

facing roads. Although this material would at first have some

binding or cementing action on the grains of sand, yet this prop-

erty would very soon disappear and it would begin to act as a

sponge and hold 1

, moisture. It soon begins to decay, and, as moist-

ure is one of the products of its decomposition, soft places will

develop in the road and the surface become so weakened that it

will easily cut through. Deciding upon your surfacing material,

it will be economical in the end to go to considerable expense to

eliminate organic matter.

The exact proportions of sand and clay for making the best sand-

clay road cannot be stated, as the proportions vary with the charac-

ter of the sand, according to its sharpness, percentage of foreign

material, and size of grain ; and also in the character of the clay,

according to its elasticity, freedom from grit, etc. It will be found

that the percentage of sand in these various mixtures used in mak-

ing a sand-clay or topsoil road surface will vary from 70 to 90 per

cent, and that the clay will vary from 10 to 30 per cent.

There are many natural soils which could be used for surfacing

materials, often without the addition of any other material. These

soils are made up largely of clay and sand, having properties simi-

lar to the artificial mixtures of sand and clay. In many sections
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it has been found that these materials are in the right proportion

to give a hard surface similar as the artificially mixed sand and

clays, and they are being used to a very large extent for this pur-

pose. These soils are called topsoils, and the roads surfaced with

them are known as topsoil roads.

The field and laboratory experiments which have been, made
would seem to justify the following conclusions

:

1. That 60 to 80 per cent of sand is necessary to obtain a hard

surface, and that the best soils will contain 45 to 50 per cent of

sand coarser than No. 60.

2. That sand between No. 100 and ISTo. 200 has little hardening

value to the road surface, but does aid in filling the voids ; and

that roads constructed only of sand of this fineness will not be

satisfactory.

3. That when there is less than 40 per cent of sand above No.

60, the resulting road surface is very noticeably softer than where

the coarser sand is used.

4. That if there can be 10 to 15 per cent of gravel, varying from

that which would be caught on a No. 10 sieve to not over one inch

in diameter, it has a very decided effect in increasing the hardness

and efficiency of the road.

5. For the best results the clay will vary from 10 to 20 per cent.

6. An excess of 30 per cent of clay in the soil will give a soft

surface that will get very muddy in wet weather.

The characteristics which are most desirable in the clay are plas-

ticity and the ability to retain its form when it first becomes wet.

A clay is called plastic when it becomes sticky or dough-like when

mixed with a certain amount of water, so that it can be molded or

pressed into various shapes which it will retain even after it has

been dried. If a lump of such clay is put in water it will usually

retain its form for a long time. There are other clays, however,

which will immediately fall to pieces when placed in water, as a

lump of quicklime will do under similar conditions. This is due

to the very rapid absorption of water into the porous construction

of the clay.

Shrinkage is another physical characteristic of clay which must

be considered by the road builder. Some clays shrink when dried,
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which is shown by the cracking and breaking out of their surfaces.

This shrinkage is the measure of the expansion of the clay, and

expansion makes a sand-clay composition unstable. Shrinkage

would do no harm if the clay would stay in this condition, but it

does not. When water removed by evaporation is restored to the

sand-clay mixture its entrance is accompanied by a simultaneous

expansion which causes the grains of sand to become separated.

This property cannot be overcome, for it is inherent in the clay,

but we can in some measure modify this fact by using less clay in

the composition. Avoid such clays, if possible.

Testing Sand and Clay

In actual road construction it is not always possible to make a

long laboratory test regarding the character of the clay and sand,

and tests very often have to be made in the field. Rapid and very

satisfactory tests can be made as follows : Samples of the avail-

able clays and sands should be taken and mixtures made of these,

varying from one part sand and one part clay to six parts sand

and one part clay. These mixtures should be worked up with

water into a putty-like mass and then rolled into small spheres or

cones and placed in the sun to dry. After these have become

thoroughly baked they should be placed in a flat pan and enough

water carefully poured into the pan to cover them. Care should

be taken not to pour the water directly on the samples. It will be

noticed that some samples will break down almost immediately,

while others break down very slowly. These latter ones will repre-

sent combinations that should give good results as road-surfacing

mixtures, and the quantities of sand to add to the clay can be de-

termined from these.

As stated above, the exact proportions of sand and clay for

making the best sand-clay road cannot be stated, as the proportions

vary with the character of the sand, according to its sharpness,

percentage of foreign material, and size of grains. One simple

means of determining the theoretical amount of pure clay which

should be added to any sand to be used in the construction of a

sand-clay road is to fill a glass tumbler brimful with the sand that

is to be used; then fill a similar tumbler with water; pour the

water carefnllv onto the sand until the water comes flush with the
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surface, which will mean that all the voids between the grains of

sand are filled with water. The amount of water that has been

poured into the tumbler containing the sand will represent the pro-

portion by volume of clay that it is necessary to add to that par-

ticular sand to fill all the voids with clay.

In the following table there is given the quantity of clay and

sand necessary to use per mile in making a sand-clay road. In

these estimates the sand is supposed to be pure and the clay is sup-

posed to be free from sand

:

CUBIC YARDAGE OF SAND, CLAY, AND TOPSOIL

Width of Road
Surfaced

Clay Subsoil

Sand

Sand Subsoil

Clay

Topsoil

8" deep 10" deep lM" deep 3" deep 10" deep 12" deep

Cu. Yd. Cu. Yd. Cu. Yd. Cu. Yd. Cu. Yd. Cu. Yd.

9 feet 1,173 1,466 220 440 1,466 1,760

12 feet 1,564 1,954 293 586 1,955 2,346

16 feet 2,085 2,606 391 782 2,606 3,128

Surfacing With Topsoil

When the grading has been prepared the topsoil should then be

spread on to a depth of 10 to 12 inches in the center of the portion

of the road to be surfaced. If this is 16 feet wide, the surfacing

material should be spread to a depth of at least 5 or 6 inches on

the outside of this width. This will compact to about two-thirds

of the thickness of the loose material. Thus the compact road

would have a depth of 7 or 8 inches in the center and 3% to 4

inches on the edges, which would make a crown of one-half inch

to the foot. After the surfacing material has been laid, the ditches

should be constructed and the material obtained from these should

be thrown up to form the shoulders against the surfacing material.

As the surface compacts it can readily be brought into shape
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with the drag, so that it has an even crown from the center of the

road to the ditches. Whether the material excavated from the

ditch will balance the fill necessary to make the shoulder and give

the right slope from this to the ditch will depend upon the width

of the surfaced portions and the total width of the road. Thus it

may be necessary to borrow a certain amount of material to com-

plete the fill; or to excavate the center of the road sufficiently to

compensate the addition of the topsoil. This would be necessary

where the grade has been made by side-hill cutting.

I believe many mistakes have arisen in topsoil surfacing by

trying to use too thin layers of surfacing material. Many such

roads have been made where the topsoil has only been laid to a

depth of 4 or 5 inches, which, when it becomes compact, is only

about 2% to 3% inches thick. This is merely a crust over the

subsoil, which is easily broken and cut through, this being espe-

cially true when the traffic is at all heavy. All topsoil roads soften

a little under excessive traffic.

Too much consideration cannot be given to the importance of

depositing the topsoil on the road in such a manner that it will

compact as one layer. This is absolutely necessary to obtain the

best results. The required amount can perhaps be best deposited

on the grade by means of a spreader. If this is not used, and the

topsoil is deposited on the road by means of wheel scrapes, dump
wagons, or otherwise, it should be immediately shoveled and raked

into position, so that just as soon as travel begins to go over it

the material will be compact as one layer from the bottom upwards.

The running of a plow through the topsoil after it is spread and

then harrowing it will benefit the resulting surface very materially,

as it makes a more even, homogeneous layer and overcomes the

uneven packing that otherwise would take place, due to the dump-

ing of the topsoil on the road.

It is necessary that the surfacing material be packed from the

bottom upwards, for unless this is done we have a compact crust

on top, with loose material below, and there is a constant tendency

for this crust to break through and let water down into the soft

material.
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Surfacing* With Sand-Clay

The method of making a sand-clay road depends on the charac-

ter of the subsoil. If the subsoil is a clay, the roadbed, after it

has been graded and made ready for the surfacing material, should

be plowed to a depth of 2 to 3 inches, according to the character

of the clay subsoil and the character of the sand to be added to it.

It should be plowed to a sufficient depth so that when the clay

plowed up is worked up and thoroughly mixed with the sand there

will be a sufficient amount of clay to act as a binder. If the clay

breaks up into too big clods, these should be broken up with a disc

harrow. Four inches of sand should then be spread evenly over

the surface and thoroughly worked in with a disc harrow; then

four additional inches of sand should be added, and the harrowing

repeated. The harrow in this last mixing can be so set as to work

sufficient of the material toward the center to enable it to be

readily dragged into shape with the right crown.

It has been found that better results can be obtained if the fol-

lowing plan is carried out

:

After plowing the road surface to a depth of 2 or 3 inches, pile

the clay thus turned up over on the shoulder of the road; then

spread 4 inches of sand over the excavated portion of the road.

Spread over this sand l 1
/^ inches of the clay which has been piled

on the shoulder of the road. Thoroughly harrow these layers of

sand and clay together, then add another 4-inch layer of sand to

the top of this mixture ; to this add a layer of clay 1 to l 1
/^ inches.

Have all these layers thoroughly plowed and harrowed so as to

obtain a complete mixture. While this is a more expensive method,

yet the excellent results obtained are believed to warrant the ex-

pense.

The road is now ready for a thorough wetting, and the only

practical method is to wait for a rain. A slight crust will form

on the surface and it will appear as though the clay was cementing

the grains of sand together and making a firm road; but, after the

first rain, traffic will break through this, for the mixed sand and

clay beneath have not cemented, and are still loose particles.

As has already been stated, it is necessary that all parts of the

sand-clay mixture be thoroughly wet so that the mixture can be
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well puddled. Therefore, the best results are obtained if during

the rain the surface is harrowed, permitting the water to penetrate

the lowest portions of the road.

After the rain the road should be dragged into shape, when it

will harden and set. It will also be found that during the thorough

wetting of the surface a more complete and satisfactory mixture

has been obtained when the addition of the sand and clay has been

made by the second method given above, for it is much easier to

carry the clay down into the sand than it is the sand into the clay.

In many instances, after the roadbed has been prepared for the

sand, the total amount of sand is spread over the road and it is left

for traffic to mix the clay and the sand together. This means that

until there is a rain there will be little or no mixing of the two

materials, and that traffic has to pull through heavy, loose sand.

Then, again, it takes a long time for the traffic to thoroughly mix

the sand and clay together, and the final result is not nearly as

good a mixture as by the method given above. The harrowing of

the mixture during the rain is not essential, and this can, if de-

sired, be left to traffic ; but here again better results will be obtained

if the harrowing is done.

The roadbed is composed of sand as a subsoil, and such con-

ditions will be found principally in the Coastal Plain region. The

sand roadbed should be left flat and a layer of clay spread over it

as evently as possible, to a thickness of 2 to 4 inches, according to

the quality of clay and the amount of sand which it contains. If

the clay used is a very pure plastic one it will take a much smaller

amount than if it is a very lean or sandy clay. There should then

be spread over the clay a layer of clean sand and the road thor-

oughly harrowed. The road then should be shaped up with the

drag and left until it rains, when it should again be harrowed simi-

larly as described above. There is usually a tendency to use too

much clay in making a sand-clay road where the sand is the subsoil.

If the clay to be used is a very plastic one, there will be a tendency

for it to ball and cake to such an extent that a plow can be very

often used to advantage in breaking up the lumps.

While the haulage charge for clay, in making a sand-clay road

on a sand subsoil, is considerably less than the haulage charge for

the sand in making a road on a clay subsoil, yet the cost of obtain-
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ing a thorough mixture of the clay on sand is much greater than

of sand on clay. Then, again, the resultant road is not as apt to be

as good, usually because the sand of the subsoil is not as a rule as

sharp and coarse as can be obtained from creek bottoms when added

to a clay subsoil.

While it is not possible to determine exactly the proportions of

sand and clay to use, yet from experiments and analyses that

should be made of the sand and clay before utilizing them for road

construction the engineer can come very close to the correct mix-

ture. If there is too much clay there will be a tendency for the

surface of the road to become sticky or muddy in wet weather.

This, however, can be remedied by spreading a thin layer of sand

over the surface of the road. If the surface of the road loosens in

dry weather it is an indication that the clay used in the construc-

tion of the road was not a good quality or there was not a sufficient

amount of it. More clay should be added and worked into the road

surface.

During the packing and consolidation of either a topsoil or an

artificial mixture of sand and clay it is a great advantage to have

several rains fall almost immediately after the surfacing material

has been placed on the road; for the puddling that results, due to

the travel through the deep mud, gives in the end a much denser

packing as the road dries out and thus makes the surface itself

much more durable and waterproof. At such time the road of

course has the appearance of going all to pieces; but it is simply

a step in the process of construction which has to be gone through

either at one time or another before the road will thoroughly com-

pact and become impervious to water.

The clay cannot cement the grains of sand together until it has

become thoroughly wet, and it is not sufficient to have the upper

portion of the mixture wet, but it must be wet from the top to the

bottom of the mixed materials. Otherwise, a hard crust will be

formed over loose material, the traffic will break through it, result-

ing in a surface rough and filled with holes. It is just as impor-

tant to have all portions of the sand and clay thoroughly wet and

mixed before the mixture sets as it is to thoroughly mix and wet

a concrete mixture before permitting it to set.

It is very essential that a sand-clay or topsoil road be so located
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that it can have at least several hours of sunshine on the surface

of the road each day. If a road is
,

located on the southern or

western exposure of hillsides it will readily obtain a sufficient

amount of sunshine unless the trees and brush are permitted to

grow too close to the road. Care should be taken in every case to

remove underbrush and trees a sufficient distance to permit the

sun's rays to strike the surface of the road and assist in quickly

drying it out after a rain.

The general proposition of constructing sand-clay and topsoil

roads has seemed so simple that proper attention has not been given

to the selection of materials, and the construction work has not been

done as thoroughly as it should have been
;
consequently many mix-

tures have been made and many natural soils used that have not

given well surfaced roads, with the result that in many localities

this type of surfaced road has been condemned. There is no rea-

son why such errors should occur, as they can readily be avoided

by a field examination of the soils, and when results are at all

doubtful a laboratory test should follow which will give definite

information regarding whether the material will or will not give

good results when used for a road-surfacing material. A great

deal depends on the personal equation of the man in charge of the

selection of the road materials, and also on the personal equation

of the man in charge of the construction work.




