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No. CCLXXXVII.

CANNING COLLEGE, LUCKNOW.
. ( Vide Plates L—IV.]

Br J. A. WirLuore, Esq., C.E., Erec. Engincer.

Tar Canning College, 80 named in honour of the late Lord Canning, was
built at the expense of the Talugdars of Oudh as & place of education
for their sons and for the sons of other high class natives.

The foundation stone was laid on the 13th November 1867, by Bir
John Lawrence, the then Governor-General, the usual coins &c. were
placed in the stone which is situated under the floor of the tower on the
west side of front portico. The design first accepted in 1866 was subse-~
quently rejected and fresh designs invited ; the design ultimately accepted
and carried out was prepared by Tika Ram, Head Draftsman in the office
of the Engineer-in-Chief, Rajputana State Railway, and was published
with the proposed Specification in No, 22 of Vol. V. of the Roorkee
Professional Papers on Indian Engineering for October 1876.

The architectural features of that design have been adhered to, but
owing to the designer not having supplied detailed working drawings,
and from other causes, very many alterations have been made in the con-
struction, as the following short description of the finished building will
show.

The accommodation provided consists of an Examination Hall 95’ x 45’,
(the original length having been reduced by 5 feet to allow of the east
end wall being thickened to act as an efficient abutment to the elliptical
portion of the arched roof, ) a-Library 514’ x 29°, and two rooms 24§’ x 234’
for the Principal and office; on the east of the Examination Hall,
there ard two rooms 22§’ x 243’ for Native Professors and Graduates,

1 B .



2 CANRING COLLRGR, LOUCKNOW.

and two rooms 28’ x 243}’ one for European Professors, the other for :
class room ; on the north side of the central corridor, there are seven clasi
rooms, two 294’ X 35§, one 29’ 1’ X 853, and four 25’ 53° x 854" :
there are also two corner rooms 11’ X 11’, and two 18’ X 18’, and two

emall octagonal rooms in the front towers.
Ground was first broken in October 1876, and the work entirely com-

pleted in November 1878.
_ The soil on which the building stands was found to consist of some
two feet of rubbish, the remains of the former old buildings, aid below
that of sand; the foundations throughout the building are carried down
to a depth of 8 feet, the lower 7 feet consists of concrete composed of
65 parts of brick ballast, 21 parts of sarkhi and 14 parts of kankar
lime ; the lime for this and the whole of the work being burnt on the
spot; the concrete after being thoroughly mixed on a platform was spread
in 6 inch layers and rammed with ordinary iron rammers till quite hard.
The upper one foot is of 1st class brickwork, this and the brickwork
throughount the building, except in inner cross walls, where 2nd class bricks
were used, is of 1st class bricks set in English bond, in mortar composed
of equal parts of fresh kankar lime and surkhi.

The plinth is 4} feet high, and inverts are given under the arches of
the Examination Hall to equalize the pressure on the foundations; this
provision was not made in the design. On the top of plinth a damp course
of asphalte §-inch thick was laid.

The superstructure, which with the exceptions hereafter mentioned, is
entirely of brickwork, was carried up evenly throughout the whole build-
ing and kept thoroughly wet until completed.

The roofs of upper and lower verandahs and corridors are not made as
in original design, but consist of segmental arches of 9 feet span and 24
feet versine; the span of arch is msde less than width of -verandsh by
bringing the areh forward on to the cornice, the arches are 9 inches thick,

and the spandrels up to level of extrados are filled in with concrete com-
posed as for foundations, the thrust of the arch is taken by wrought-iron
bars each 3”7 X §” tied together at 8 feet intervals by bolts 1 inch diameter.

The roofs of Library and all rooms, except Examination Hall and
tarrets, are of brick arches turned between girders, the arches are 4 inches
thick at erown, and 9 inches at the hannches, the spandrels up to level of
tops of girders are filled in with concrete composed as for fonundations,

2
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ud the whole of the outer roofs are covered with a layer of terrace

having & good slope outwards; the finished thickness of terrace nverages

4} inches, and is composed of 4 parts brick ballast and coarse surkhi and
1 of freeh lime, theese materials were thoroughly mixed and spread on
the roof to the required thickness, then beaten till quite hard, a layer of
fine mortar mixed with gur was then given, and the whole surface finished
off by being well rubbed over with castor-oil.

The girders for these roofs are entirely of wrought-iron, and were mado

onthespet. For the Library and three largest class rooms they are 2 feet
deep with webs }-inch thick and flanges of double 4” x 4° x §” L-irons;
for other rooms they are 2 feet deep with webs }-inch thick and flanges
of doable 8° XX 8° x }” L-irons; for small porches they are 15 inches deep
with }-inch webs and flanges of double 2° x 27 x }“ L-irons; the girders
are designed so that the load on them induces a strain on the flanges of
less than 5 tons per square inch of effective section; where necessary to
withstand the thrast of end arches as in porches, &c., bars were built into
the walls and secared to the nearest girder by irom bolts. The girders,
bolts and all iron-work received two coats of paint before being fixed in
position.

The Library roof in original design was arched, and caused a very un-
sightly projection in the lineof front parapet. The alteration from a single
arch, to arches between girders, while improving the appearance of the
frout elevation, necessitated some provision for lighting in place of the
end cireular lights ; this is given by a sky-light 213’ x 6’ placed in the
eentre of the Library roof. To take the thrust of the roof arches at the
euds of the space left for sky-light, strut girders are given between the
four centre main girders with webs }-inch thick and flanges on one side
onlyof 4 X 4% x §* L-iron, these are rivetted to main girders by [ -irons
84" x 8}" x §". Round the top of the rectangular space thus formed
and bolted to the top flanges of girders is a sill of sal wood 8” X 4” into
which the nprights of sky-light are fixed ; the sides and endw of sky-light
have glazgd sashes working on pivots. The roof, which is curved, is cover-
ed with 1-inch planks tongued and grooved and painted with three coats of
oil paint, and over this corragated iron No. 18 BWG carried well out over

ends and sides. The inside of sky-light and wells formed by main and strat
girders are painted & dead white, and a very good light has been secured.

The roof of Examination Hall, which in original design is & segmental

3
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arch with elliptical ribs, has been made elliptical throughout, the span
of plain portion being 45 feet and of ribs 43} feet ; these latter are dis-
posed in pairs immediately over Corinthian pilasters. The east end of
. Yoof which is elliptical in plan is domed to meet the straight portion. The
whole of the arching springs at a height of 814} feet above floor level, and
hes & versine of 15 feet. The thickness of plain portions of roof is 14}
inches at crown, increased to 22} inches at haunches ; where the ribs occar
these dimensions are increased by 9 inches.
. The arch was built on a Hindustani centre supported by pillars of brick-
in-mud placed about 8 feet apart, the exterior of centre was worked rough-
ly to shape and finished with lime mortar, the trune shape being obtained
by use of templets made for the purpose; the arch was built in lengths
of 15 feet, so that each joint comes between a pair of ribs. The whole roof
was built and keyed in 15 days, being completed on the 28rd June 1878;
there was some little delay in getting the backing up to the required height,
and the centering was not wholly struck until the 1st August. Levels taken
at 10 feet intervals along the top of arch just after keying up and after
centres were wholly struck, showed the maximum settlement to be 0-1 foot
and minimum 0:05 foot, the mean being }§-inch. In the straight portion
of the roof the thrust is taken by 4” X 4” x # L-irons placed 6 feet
above springing and connected by tie-rods 1§-inch diameter placed 74
feet apart. The spandrels are filled with concrete as for foundations, and a
8 inch layer of terrace is given over the whole.

The floors throughout the building are of Mirzapore stone slabs
2’ X.2' X 2" set in 2 inches of lime mortar over brick rubbish carefully
rammed.

The central rectangular and corner turrets have Mirzapore stone pil-
lars and lintels, the arches between the pillars are cut in 4-inch stones
which are let 2 inches into both pillars and lintels; the joints are set in
fine lime mortar, and the lintel stones are held firmly together by iron
cramps run in with sulphur; the pillar bases and caps are secured by
vertical iron dowels also run in with sulphur. The roofs and work above
lintels is entirely of 1st class brickwork, in rectangular turret the roof
is a semi-circular arch 14 inches thick, and the corner turrets are domed
thrust bands of 4” X §” iron being built in at a height of 2} feet above
springing ; round these corner turrete there are projecting balconies
supported on stone brackets 2 inches thick, these brackets project 4 feet
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and are built 2 feet into the wall ; there is no weight on the portion built
in except the stone flagging, 8o to prevent any chance of tilting an iron
rod -inch diameter was passed through them all at the centre of their
depth, and at a distance of 1§ feet in from the face of the wall, this
rod is embedded in brickwork which comes up flush with the tops of the
bracketas.

The two small tarrets in front and the four minarets are entirely in
1st class brick work.

The steps are of brickwork with treads of Mirzapore stone 2 inches thick.

The projecting windows in front corner towers are carried by brick
corbels, and & capping sill of stone 6 inches thick cut to the shape of the
window on the oatside and carried through 80 as to be flush with inside
face of wall.

The whole building inside and out, except the interior of Examination
Hall, is plastered with a thin coat of sand plaster, composed of 1 part
stone lime, 1 part kankar lime, and 2 parts clean Goomtee sand, ground
together in a mortar-mill and laid on in the usual manner; all mouldings
and ornamental work were executed in brickwork as closely as possible to
the finished shape 80 as to reduce the thickness of plaster to a minimum.

The exterior of the building and interior of end and back verandahs
aud porches are left of the natural colour of the plaster, the ornamental
work having a ground of pale neutral tint ; the class and other rooms
except Examination Hall, are coloured light blue, the roofs and cornices
being white; the central corridor, lower front verandah and both upper
verandahs are entirely white, so as to throw as much light as possible
into the Examination Hall, which receives its light through them.

The Examination Hall is plastered throughout with white plaster
polished to imitate marble, the rough coat is composed of equal parts of
surkhi and fresh kankar lime, this is covered with a thin coat composed
of white lime and powdered Jubbulpore soap-stone worked in and rubbed
up to & fine polish. '

The upper verandshs are reached by two spiral stair-cases formed in
the east end wall of Examination Hall; they are 9 feet diameter with a

newal 14 feet diameter, giving & clear width of step of 8 feet 9 inches,
centre width of tread is 1 foot 2§ inches, and rise 8 inches ; the steps and
rises are of Mirzapore stone, the former 4 inches thick with a moulded
nosing, the latter 2 inches ; the south stair-case is continued up to the roof
]
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of Examination Hall, its outlet being covered by an arched roof whi
is carried up spirally from a point 1} feet below roof level, the stair-ca
door opens on to the roof behind the turret on the esst side of front po:
tico, which hides it from the front, while it is hidden from the east Lt
the parapet which at this point is 4§ feet high.

The doors and windows throughout the building are of teak, fixed i:
teak chowkutas, these latter are not built into the walls, but fitted accurate
ly to the openings in the brickwork and secured by screws to dove-tailec
brioks of sal wood, which were after being soaked in tar built into the
walls; in addition to the glazed or panel doors, all outer doorwsys are
fitted with teak venetians. :

The arches in room over front porch, and also the front doors of upper
front verandah, are fitted with ornamental cast-iron railings with teak top
and bottom rails, )

Ventilation is provided in Examination Hall by holes left at the soffit
of the arch between each pair of ribs; it is provided in a similar manner
forthe long verandahs and corridors, and in rooms by openings in the ends

of roof arches, which are carried up the end walls; all openings are cover-
ed by suitable caps to prevent the entrance of rain.

Polished brass finials are given to turrets, minarets and the projecting
windows of corner towers.

From the foregoing description it will be seen that the main alteration
made from the designer’s specification is, that there is now no woodwork
in the whole building except the doors, chowkuts, and library sky-light,
and these in no way affect the stability of the building, the durability of
which is only limited by the life of the iron and bricks used ; these were
of the best kinds procurable, and every care was taken and everything that
suggested itself during the construction of the work done to ensure the
greatest strength and durability.

The general effect of the exterior is very poor. The style, a8 the designer
stated, is in harmony with the surrounding buildings of the Kaiser Bagh,
but these Ferguson long ago condemned in the strongest terms as
¢ corrupt and degraded,” and apart from the design the building is situs-

ted almost immediately in front of the Tomb of Nawab Ssadut Ali
Khan and close to that of his Begum Moorshed Zadi, and theée two lofty
buildings, the platforms of which are higher than the floor of the College,
in such close proximity toit, have the effect of dwarfing its dimensions aud
6
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wlering It insignificant ; this was foreseen, but unfortunately the founda-
um stone had been laid and the Talugdars objected to any other site.
The total cost of the building was Rs. 1,73,299, or Rs. 5 per square
fiet of plinth ares, the details of the cost are given in the abstract attached.
The bullding was formally opened on the 15th November 1878, by Bir
Geerge Couper, Bart., Lieut.-Governor of the N.-W. Provinces and, Chief
Camissioner of Oudh, having been almost exactly two years in construc-

on.
ABSTRACT.
Quantity. ‘ Item. Rate, Pez. Amount,
B8,
e fo
mm M'uk, .e .e .0 .o a/‘ "oo c ft. 876
45,119 Bl . . | 28|, 18
174,752 filling, . . . s}- ” 524
045 Dmmantling old brichvork, . . 1/- Plo 800
97,720 | Concrete in foundation, ’e o | 10/~ » 15,635
9.896 | Brick casing in clay, .. e | 2201 1,188
1,197 \ Pakka brickvork in fonndntwna o | 24- » 2,687
87,3817 ” ” fn oo oo | 24/ ” 8,956
‘la,ios ” ” verts, .. . | 26)- ” 418
a Hoop iron for bonding . . . oo | 15/-| Ma. 76
s
3‘:253 A’Pw“, o oo oo o lOl- .’0 8. ft. 035
e
109,727 | 1st class brickwork in sn | 24 e ft. | 26
20,689 | 2nd ” " Per:hetm. . 21;- ", 4f§’x?:44
177 | 1st » dismantled and rebmilt, | 11/8 - %0
6,689 | Arch bxick'ol'k. oo .o .o 261- ”» 1,789
1,134 ” » class, o . | 28- » 261
18,9‘0 Roof u‘ehu, .o .e .e .r 26 ” 4,924
9,688 | Monlded brickwork, .. .o oo | 8B]- ” 8,891
’f.:% Oonclm in lplndl'ell, .e e e 16/- ” l,‘s’
s
”,941 (X} o0 oo 14' "g 8. ft, 4,1”
134,048 dpluter, . . . - " 4,021
38.174 Moaulded o oo 6/8 » 2,481
:6{{97 Moulded md glued pluta, . . - » 1,176
90-83 | Wooden bricks, ve . | 88| c.oft. 818
1014324 | Tron gird 21 21,309
ron ers, .. . o . - | cwt
179-?-‘ 0| , ties and back plates, o o |22/8)- ” 4,029
. .
31,903 | Stone flooring, . . oo | 85]- 1o 8. ft. 11,166
9,873 | Cornice slabs,. . - . . saf ",, X
Carried over, .o 1,265,657
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Quantity. Item. Rate. | Per. Ame
f‘
nt
- . . Brought forward, .. 1,2§
1,809‘ lil' d!Md l“' .o ve oo o
4677| Plain ashlar, .. .- . . g/,8 ot }
198 g:auk]dcehe u:l"i oo oo X 4/- : ‘
611.09 owkuts, . . . 4
6; flt 8 | 13 d d wind X . :
681.5: oors and windows, o oo 1/6 | s ft.
1,660 2’ " w e . . 18 , 3
2, 449.97 | 2° Venetians, . e . 1}6 ’
8276 | Sky-light frame, . . .| sis »
14.71 »  Planking, .. . . 4/8 ”
116-80 »n- glazed windows, . oo | 14 " !
s, ft. ”
812 | Corrugated iron, . . .
80 Sheet zmc, e .e oo e
No.
15 | Polished brass finials, «. . .
2 ” ”» ” (X] .o .
4 ” ” ” e .o ..
c ft.
58,016 | 1st class brickwork upper story, .. .
5,781 w »n n arch-work, ... .
12,889 » » »  Toof arches, .. .
No.
: 14 | Venetians, <. . . .o
c ft.
sf,zss Concrete in spllldl‘ll, .o e .o
r.
ft75 Railings to Examination Hall, .. .
s. ft.
1,78,687 | White and colour washing, . .
owt. grs. Ibs.
21. 8- 20 | Cast-iron rails and gntings, . .
204 | Painting, . . - .
682 | Concrete ins steps, oo .o .o
c ft.
613 | Monlded brickwork, .. .e .o
85.72 | Moulded ashlar, . . .
678 | Concrete in spandrels, .o .e
1,289 | Arched roof ckwork . .
45 upper story, .o

Petty items and contingencies, ..

Total Rupees,

(X}
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No. CCLXXXVIII.

INDIAN RAILWAY TRAFFIC,
No. 2.

By Cor. J. G. MeoLey, R.E., Coneulting Engineer to Government
Jor Guaranteed Railways, Lakore.

Ix a paper on Indian Railway Traffic which I contributed to the Roorkee
Professional Papers in the month of January 1876, I propounded vari-
ous ideas on Indian Railway Traffic, some derived from my experience
of American lines, others simply from general considerations such as
naturally presented themselyes to an outsider unconnected with Railway

management. )

Since that period, I have had nearly two years’ experience of the
practical working of the Indian Railway system, and it may be useful
to record how far I have had to modify my ideas, or have succeeded in
carrying them into practice, and what additional information on the
subject I have derived from practical experience.

I. The first point to which I drew attention in the above paper was
the importance of low passenger fares on Indian lines, and as further
experience has fully confirmed this view, I cannot do better than sum-
marize the reasons which have led me to this conclusion in the case of
the 8rd class traffic, which forms more than (%;ths of the whole. Those
reasons are briefly as follows :—

1. Because the value of money in Indis is at least six times as great
as in England; or, what is the same thirf}y, the people are six
times as poor, so that the present rates, though low as com-
pared with English standards, are in reslity very high for India.

2. Because the numbers of people that still travel by road on foot
are a strong proof of this. .
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8. Because passengers can be carried more cheaply than goods, and
even at one pie per mile would pay better.*

4. Because as trains now run half empty, double the number of pas-
sengers conld be carried.for the same cost. But if the rates
were halved, the increase in numbers would be very much greater
than donble, and a large profit would accrue on this increase.

5. Because the number carried per mile on the Punjab Northern State
Railway being more than double the number carried on the East
Indian Railway, the fares being nearly as 1 : 2, is a strong
proof of this, especially when the population of the two provinces
is compared. .

6. Because the experience of other lines, both Indian and English, is
conclusive in favour of very low fares.

7. Because the cost of haulage to the Railway is no concern -of the
passenger. If the passenger cannot be carried chesply, he will
not travel at all. If the Railway cannot carry below a certain
rate at a profit, it should look for its total profit to the extra
numbers carried, and not to increased rates.

With regard to 1st and 2nd class fares, I may here quote an extract

from a note on this subject written last year :—

¢ I am certainly of opinion that the 1st class fares at present charged

are too high in proportion to the 2nd class. The difference is so great
that I know it practically drives a great many into the 2nd claas (soch
as Officers in the Army) who would otherwise travel 1st.

® Pull Loads—as lowest rates.

Tare weight of clase carrisge, ... . ..
Fifty passengers, at 16 to the toD,  «e e o

Reoeipts for one mile, at 1 ple, - - - - -

Hixleof h1322E -

Tare ht of a goods wagon, oo e o, o voe
T o, BN - n
RS. A, P.
Receipts for one mile, at 5§ pies per ton, o s o o 038
Loads actually carried—at present rales.
‘Weight and load of 3rd class carriage as actually carried, o o 78
RS. A. P.
Actual receipts for one mile, os o e . -~ 0 41
Tons.
‘Weight of goods wagon and load actually carried. ... " o n::oi ,
Actusd receipts for one mile, e e e e 038
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“The present 1st class rate is doudle that charged on the Punjab
Northern State Railway. I do not say it is per s¢ too high a charge, the
rate (24d. a mile) being about that charged on English Railways, while
the vplue of money is only about one-half (to the European) what it is
in England ; that is, an Englishman out here ordinarily expends a rupee
where he would expend s shilling in England. On the other hand, the
average distances travelled are certainly more than double, I should say
quite four times as long; and, if so, this would show that the State
Railway rate is about fair.

“Ido not think the 2nd class rate can be raised; there is s large