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'

GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

Railway.
Read the following papers :—

From the Joint Secretary to the Government of Madras, Public Works Department,
Railway Branch, to the Secretary to the Govercment of India, Public W

orks
Department, duted 22nd September 1894, No. 2942 C.

I am directed to forward, for the sanction of the Government of India, an estimate

amounting to Ks. 79,858, chargeable in the proportion of Rs. 74,901 to Capital and

Re. 4,934 to Leveuue, for strengthening the weak girder bridges on the South Indian
Railway.

2. The work included in this estimate compriscs the strengthening of such
bridges as were found to be weak by Sir George Bruce, the Company’s Consulting
Enginecr. A copy of this gentleman's investigations was seut to you with letter
No. 82/0., dated 30th May 1894, from the Senior Government Inspector of Railways,
Madras. It will bo reinembered that Sir George Bruce's calculations are based on
the Board of Trade rules, but the estimate now submitted provides for the girders
being strengthened to the standard recently laid down by the Government of India,
and with the adjusted wheel weights of the O ¢]qqs engino as given in Sir G.

Bruce'’s report. A tabular statement showing in detail the programme embodied in the
present estimate 1s attached. :

3. As it has been ruled that the strengths of Indian railway bridges are to be.
investigated under the rules laid down in the enclosure to Government of India
No. 1369 R.C., dated 13th December 1832, the estimato now submitted will not be

final, ond a supplementary estimate including the bridges which are weak under the
new rules will be prepared hercafter.
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" October 1894, of which copy is enclosed, that the sum named,

1518 Mar 1895, No. 853 R., Pcaric Wonxe, 5

From the Secretary to the Government of India, Public Works Department (Railway
Construction), to the Joint Secretary to the Government of Madras, Publio

Works Department, Railway Branch, dated Simla, the 16th October 1894,
No. 1015 R.C.

With reference to your letter No. 2942 C., dated 22nd September 1894, submit-
ting for sanction an cstimate amounting to Rs. 79,88Y of the cost of strengthening
the weak girder bridges on the South Indian Kailway, I am directed to request, in
the first instance, that a copy of the Board of Dircctors’ orders on the subject may be
furnished for the information of the Government of India.

From the Joint Secretary to the Government of Madras, Public Works Department,

Railway Branch, to the Sccretary Eo the Government of India, Public Works
Department, dated Madras, 24th November 1894, No. 628 K.

With reference to your letter No. 1015 R.C., dated 16th Qctob
directed to forward herewith an extract from letter from the Boa:
South Indian Railway, No. 189, dated 2€th October 1891,
amounting to Rs, 79,838 of the cost of strengthening the wea
South Iudian Railway.

er 1694, I am
d of Directors,
regarding the estimute
k girder bridges on the

ENCLOSUKES,

X from letter from the Doard of Directors, South Indian Railway, to the Agent, dated
Exvacr from letter fr London, the 26th October 1594, No. 139. g

[Strengthening Gir(lpn,]

The Board sanctions the expenditure, estimated at Rs. 79,888, as detailed in the pepers
aocom ln&i’ng your No. 354 of 4th September 1894,

o Consulting Lngineer, to whom the n.atter was reforred, states in his report, dated 9th

Re. 79,848 way Le taken as

fairly representiog the cost of carryiug out the work specified iu the estimate.

—

From the Consulting Engineer, South Indian Railway Company, Limited,

to the Maoaging Direc-
tor, 35, Grace Church Stroet, kX.C., dated 4, V g10g

ictoria Strect, 8.W., 9th October Ibbs,
[Strengthening Girders,)

I bave carcfully examined the estimates for the streogthoning of girder bridgei which,
together with three tracings «nd an extract from the Agent's letrer No. 314, accom|avied yours

of the 24th ultimo, and am of opinion thut the sum of R, 79,858 may be tulen as fuirly repre-
sentiog the cost of carrying out the work spocitied.

I note that of this total expanditure Its. 74,901 i char
Revenue but the principle upon which tLis alloratioy is ba
am unable to criticise it.

The estimates, tracings, and extract from Agent’s

geable to Capital and R, 4,984 to
sed not being stated, I regret that [

lotter are returned horewith.

From the Secretury to the Government of India, Public Works Department (Railway
Coustruction), to the Joint Secretary to the Government of Madras, Publio

Works Department, Railway DBranch, dated Simla, the 16th April 189,
No. 443 R.C.

I am directed to acknowledge the receipt of your letter N
24th November 1894, forwarding copy of the sanction of the
the South Indian Railway Company, to the estimate
cost of strengthening the weak girder bridges on
letter No. 2912 C., dated 22nd September 1894,

2. With refercnce thereto I am to communicate the sanction of the Government
of India to the estimate in question.

3. The question of allocation is still under consideration,
tho subject later.

o. 628 R., dated the
Board of Dircctors of
amounting to Rs. 79,888 of tho
that railway submitted with your

and orders will irsye on

$ v

- e e
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From the Under Secretary to the Government of India, Public \Works Department

(Railway Construction), to the Joint Secretary to the Government of Madras,

Public Works Department, Kuilway Dranch, dated Simla, the 8th May
1893, No. 535 K.C.

S ——_

In continuation of Guvernment of India letter No. 413 R.C., dated 16th April
1895, communicating the sanction of the Government of India to the estimate
amounting to Bs. 79,888 of the cost of strengthening the weak girder bridges on the
South Indian Railway, I am directed to observe that the cost of the temporary diver-

sion required in connection with the bridge of 5 epans of 30 feet (Rs. 1,050) bas
been allocated to Revenue,

2. This, I am to remark, is not in acrordance with the accepted Practice in such
cases, viz., that the incidence of cost of temporary works should follow that of the
maia works in connection with which they were required, or, where the necessity for
temporary works urises in connection with works debitable partly to Capital and partl
to ltevenue, their cost should be divided between the two in rateable Proportions.

3. The cost of the temporary diversion above referred to should therefore be
debited to Capital, the cost of the altcrations to the §-30 feet epan bridge for which it

isrequired boing charged to that head. With this alteration the allocatj
estixgate for Rs. 79,888 will stand as follows :— ocation of the

'r C. iul (X X3 (X1 (XX} oee sen P .e 2s.
'1‘2 Ro‘;enuo 7.;,.8;:
0. 443 R.C., dated
ay, of 1895,

4. The sanction accorded in Government of Iudia letter N
16th April 1895, bas been registered as No. 2, South Indian Rajlw

Ornzr—dated 15th May 1895, No. 853 R., Public Works,

Commuricated to the Agent, South Indisn Railway, for information,
2. This sanction has been registercd as No. 1 R. of 1895-9¢,

(True Extruct.)

(Signed)  P. R upcorT, °
Joint Secy. to Govt,, P.w.D,

ilway Branch,

To the Agent, South Indian Railway.
» Lxsminer, Guaranteed Bailway Accounts.

Exd. Bhaik Karim.
Bpare Copise

L I - o S T T I - AT T,
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RAILWAY.

Gobt. of {1895} SXfabrus.

PUBLIC WORKS.

Dated May, 15¢5.

Reod. Enel

@.0., 15th May 1895, No. 353 R.

——

Bridges

The sanction of the Government of India

to the estimate of Rs. 79,888 for strengthen-
i:g the weak girder — on the South Indian

Kailway, communicated to the Agent.

-— ’ : .
 Jlec o Joay Ta /-« .~

Arrir 1895, No.

GOVERNMENT OF MADRAS.
PUBLIC WORKS DEPARTMENT.

R, Pusric Worxs. .

Railway.
Bead the following papers : —

From the Joint Secretary to the Government of Madras, Publio Works Department
Railway Branch, to the Secrctary to the Government of India, Public Worh,
Department, dated 22nd September 1894, No. 2942 C,

I am directed to forward, for the sanction of the Government of India, an estimate
amounting to Rs. 79,588 chargeable in the proportion of Rs. 74,904 to capital and
Bs.. 4,984 to Revcnue, for strengthening the weak girder bridges on the Sonth Indian

Way.

2. The work included in this estimate compriscs tic strengthening of such
bridges as were found to be weak by Sir George Liruce, the Company's Consultin

. Engineer. A copy of this gentleman’s investigutions was sent to you with letter

No. 82/0., dated 30th May 1594, from the Senior Guverument Inspector of Railways,

. Medras. It will be remembered that Bir George Bruce's calculations are based on
the Board of Trade rules, but the estimate now submitted provides for the girders
being strengthened to the standard recently laid down by the Government of Indis,

and with the adjusted whecl weights of the ¢« O class engine as given in Sir G,

Bruce’s report. A tabular statcmeut showing in detail the programme embodied in the

present estimate is attached.

3. As it hos been ruled that the strengths of Indian railway bridges are to be
investigated under the 1ules laid down in the euclosure to] Government of India,
No. 1369 R.C., dated 13th} Dccember 1892, the estimate now submitted will not bo
final, and a supplementary cstimate includiog the bridges which arc weak under the

new rules will be prepared hereafter. - o
V\/{‘zuc (- P a b k@A oA e ——
From the Under Secrctary to the Government of India, Public Works Department

(Railway Construction), to the Joint Secretary to the Gavernment of Madrss,

Public Works Dcpartment, Railway Branch, dated Simla, the 16th October |
) 1894, No. 1015 R.C. ’ e clober

With reference to your letter No. 2942 C,, dated 22nd September 1894, submit-
ting for sanction an estimate smounting to Rs. 79,585 of the cost of strengthening
the weak girder bridges on the South Indian Railway, I am dirccted to request, in
the first instance, that & copy of the Board of Directors’ orders on the subject may_be
furnished for the information of the Government of India. *

From the Joint Sccretary to the Government of Madras, Public Works Department,

. Railway Branch, to the Socretary to the Government of Ind; i
«//ﬂ.’)a; —  Department, dated Caloutta, 24th November 1894, Ng. Ggsl?l.Pnbhc Works

With reference to your letter No. 1015 R.C., dated 16th Oct ber 1894,
directed to forward herewith an extract from letter from the B:a:de:f %gx:éc{o‘r:

Bouth Indian Railway, No. 189, dated 2€th October 1894, regarding the estimate

amounting to Ra. 79,838 of the cost of strensthening th : -
South Indisn Railway. gtheniog the weak girder bridges on the

Soce frelaploiot Foo (foaer—te
Bitocdsio Cefpr alac el
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6. The railway suthorities do not propose to strengthen the main girdfers of the
bridges at mileages 281/16, 232/11, 233/3, 234/4, 235/2, 236/10 N,, 237/2 N,

. 238/3 N, 247/2 N., 2622 N., 266/5 N. The Company’s Consulting Engineer,

in taking out the stresses, arrived at the conclusion that, under, Board of Traue
rules, the main girders were sufficiently stroug. As faras I can make out he has
treated these bridges as baving nou-continuous spans of 30 feef, whereas, with the
exception of the bridgo st 247/2 N, the girders are continuous nd in all cuses the
clear span sbould be taken as 35 feet. Making these corrections I find that, upder the
Bourd of Trade rules, there is a deficiency of nearly half a pquare iuch in the flanges
of the continuous girders, and about 1] square inches infthose of the discontinuous
spans. Under the Government of India rules the conj{nuous givders are deficient
8-84 square inches in the top and 3-90 square inches iof the bottom tlunge, while the
non-continuous flanges sre short to the extent of 5fsquare inches approximately.
The arcas of metal in the top and bottom flunges are 1{-75 and 115 square inchcs, or,
deducting rivet holes 9-31and 9-25 square inches res ectively. -

7. Some of the plate girder bridges of 70, 50 and 30 fect spans have tce iron
crnss girders on the upper flanges. The web of the tee is secured by one or three
rivets to angle iron chubs which are either bolted or rivetted to the main girder
flanges. All these cross girders are theoretically very weak, particularly some of
thoso on the 70 feet spans, whose section is stated by the railway autlorities to be
4° X 4° X 7" Thesmallest scction I could find during inspection was 4° X 4° X %,

_ but of course I was unable to measure every Cross girder, and the lighter type may bo

in the road. In my opinion all these cross girders are unsate and should be thrown
out of use either by lifting tho road and putting in a stronger scction or hy substitu-
ting cross sleepers. The former seems to me the better method as the stronger cross
girders, of which I understand there is o considerable spare stock, could be easily
inscrted, and, morcover, the longitudinals are generally in good eonfhtion with several
years' life left in them.  Sir George Bruce, the Company’s Consulting Engincer, does
pot consider the condition of thess eroas girders to bo dangerous, and is of opinion
that the weakest section, viz., 4% % 4" X 4" i8 pructically safe though struined
to & greater extent than desirablé. Ile has also tested a similar scction of girder
under conditions which ke coosidered tho same as thoso actually obtuining on
these apaps, and found that, lin the worst case, failure commenced under 17 tons
dead load. As Sir George Brace arranged for the testing span to be the distance
between the inner edges of tbé main girder flanges, of 4 feet, while the span in reality
is 5} feet or the distance between the main girder centres, his experiments give a
more favorable result than qught to be takep. It was doubtless intended when the
girders were designed that a fair bearing shquld be obtained on the flangcs of the
main girders, but owing to the latter being sometimes bent and to imperfections in
fitting, about 50 per cen. of the cross girders are suspended from the angle iron
chubs quite clear of the main pirders, I found on examination that all the tee
iron cross girders were weakcned by the boring of numerous holes, of which fact Sir
George Bruce was of courso ignorant. [ also noticed that nearly every alternato cross
girder is supported on the rivet head of the horizontal diagonal bruciogs which
interscct immediately under the web of the tee. The cross girders were carefully
examined for signs of failure, but nothing was found except on two spans of the
bridge of T X 70 feet spans at mileage $53/8. On thisbridge b epans have cross girdcrs
4" % 5° X 3" and 2 have cross girders 4 X 4° X " ; the former showed no indica-
tions of weakness, but on the latter the web of the tce iron and the girder flange
had in several cases slightly cut into cach otber. Knowing the theoretical weakness of
these cross girders 1 can only regard this as incipient failure and a wurning that
collapse is but & matter of time. I thigk that immediate steps should be taken to
sccure the longer bearing of the cross on the main girders, and to give the former a
broader bearing than the bottom edge of the tee iron. This action should be taken
in anticipation of the measurcs to be adopted in connection with the replacement of
the cross girders, and can easily be effected by the insertion of thin packings,

8. In connection with th.is type of girder it was noticed that frequently the
angle iron chubs do not rest fairly on the flanges ; in & few cases one end was ec much
raised that the finger could be inserted in the opcning. I am unable to say whether
this is due to the wrenchiog action of the weak cross girder, or to original faulty
construction, but I incline dubiously to the latter alternative, These chubs are some-
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From the Under Secretary to the Government of India, Public Works De ent

(Railway Construction), to the Joint Secretary to t~e (Government of Madras,. e

Public Works Department, Railway Branch, dated. Simla, the 16th April)
1895, No. 443 R.C.

I am directed to acknowledge the receipt of your letter No. 628 R., dated the
24th November 1894, forwarding copy of the sanction of t:e Board of Directors of
the South Indian Railway Company, to the estimuate amountin,; to Rs. 79,888 of the
cost of strengthening the weak girder bridges <« that railway submitted with your
letter No. 2942 C., dated 22nd September 1894.

2. With reference thereto I am to communicate the sanction of the Government
of India to the estimate in question.

3. The question of allocation is still under consideration, and orders will issue on
the subject later.

Ozper—dated April 1895, No. R., Public Works.

Commuticated to the Agent, South India'n Railway, for information:
2. This sanction has becn registered a8 No.  /, R. of 1895-96.

(True Extract.)

Captain, RE,
Under Becy. to Govt.,, P.W.D,,

Railway Branch.

To the Agent, South Indian Railwsy.

., Ezsminer, Gauranteed Railway Accounts.
Z1d 6baik Kuin.
Spare Copues

RAILWAY.
Bridges
The sanction of the Government of India .

to the estimate of Its. 79,888 fur strengthens
ing the weak girder — on the South Indian
Railwsy, communicated to the Agent.

a
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o : No. 2942 C. \)

Gorernment of Fadras.

. PUBLIC WORKS DEPARTMENT,

RAILWAY BRANCH.
To
v Tae SecY. To THE Govr. or INDIa,
P. W. DrPaRTMENT,
b .
] Dated 22nd Septr: 1894.
Siz,

I am directed to forward for -

the sanction of the Government.of --

|

f ) +

‘ Lo pees 79,883 chargeable in the precgpor-
i S at

i . Shov tion of Ks. 74,924 to Capital and Ks.

l
I
[}
:\ India an estimate amounting to Ru -
!
»
l

. 4,984 to Kevenue, for strengthening

the ;oak girder bridges cn the South
Indian Kailway.

2. The work included in this estim;te
comprises the strengthening of such
bridges as were found to be weak by
Sir George Bruce .the Company’s Consul
-ting Engineer. A copy of this éentle
-man’s investigations was sent to you

" with letter No, 302‘ dated 37th May 9%

from the Senior Government Inspector

of Rallways, Madras. It will be remen
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bered that Sir George Bruce’s caleula -

tions are based on the Board of Trade.

Rules, but the estimate now submitted

provides for the girders being strengthen

-ed to the standard recently laid down
by the Government of India, and witM the
' adjusted wheel weights of the "O" class

| engine as given in Sir G. Bruces report

A tabular statement ;hewing in detail ' '
| the prcgramme embodied in the prasent °-
:ostimate is attached, | .
3. As 1t has been ruled that the strengths.
: .
. of Indian Railway bridges are to be in-
-vestigate§ under the,rules laid down in

the enclosure to Government. of India --

No. 1369 K.C. dated 13th December 1892

the estimate now.Submitted will not be

final and a supplementary estimate inclg-
ding the bridges which are.weﬁk uﬁder the

new rules will be prepared hereafter.

(F.R. U.)
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No. 443 R.C.

. IV AYS
— = GOVERNMENT OF INDIA. ’

All communicatung

“a

hedteadlrencitsl pUBLIC WORKS DEPARTMENT. s

tae Secqetary,

Y (u .‘t_lf({

ce L.

Railwvey Construction. )

——— ’

4 O

vro
The Joint Secretary to the Govermnment of (ladres,
Public VWorks Department , hrilaey Brench.
Simla,the 1ALk Abril 1895,
fir,

1 2m directed to acknovledpe the receipt of your
letter no.GZL R.,datzd the 2ith Hovamher 1694, forvarding
copy of the sanction of the 2onrd of Directors of the
fouth Indian Railvay Comnany,tn the estimate amo.inting Lo
Ra.797,838 of the cost of strensthenins the weak cirder
bridpes on that railway suhmitted with your letter lio.

¥
2942 C.,dated 22nd Sepntemher 1894,

<. With reference theretn I g1 to comriainicate the s&nce-

tién of the Govarmaent of India to the estinnate in questionﬂ

3. The questinn of allocation is still under considera-

tion and orders will issue on the subjiszct latsr.

[ have the honour Lo bhe,
Sir,

Your most ohedient servant,

A Tt

Under ‘ecreteary.

W

Doe¢ tmments acromnenying - v
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No. 35 n.C,

: GOVERNMENT OF INDIA. .

:huld[lcddrmrdhl'l I)UBI,IC \\YORKS DEPART‘\[ENT.

th¢ Secretary,

e s = e e e ——— e =i s sx v = e e -~ ———— . e -

na2ilw2y Constriactin-.

T2 Toint Secretery to .:e Gaverrnie,t of AGGPES

Puhlic “orks Denrrinent,nailrey 3ranca.
Sinmla,the Lt wer 1o,

In continuatinn o Govarruient of Indis let.f.er
Yoo k13 KR.C.,datea 15t Aoril 1895, comauniceting t 4 sane-
tinn of the Gowvarnient of Iadia tn the estimale raoanting:
to hs.79,828 of the cost of strengthienlng the weex riraer
brid.y,e:: on the Touath Inaien reilway,l i1 directed to
ohserve that the cost of the teorery aiversion requiirea
in connzction 7ith the Sridre of & snans of 30 fa=t
(Rs.1,050) hes heen zllacated to revenue,
2. This,I 717 to renark,is not in aeccordance with
the accent2d nractice in fuch cases,viz,.,that the
incicence of cost of temmorzry works shoalc folloy Lhat
of the mein works in conneection ~ith sMieh therr were
rzcuirea or,where, .2 naecuss ity for Le . Iorary works
eriszs in connection with -or%s dehiteble nartly to
crnital ena mertly Lo revemnie tiieir cost siola he ulviae:
hotwesn the two in retezhle nrosortions.,
7. The cost of thz teanornry civersion ahovs

referced to should therefore he dehitea to Capital,the

cosy,

4

c- . “  rcap g o o



coe o ztio- bha - NP yaede e . ¢
coct of the zlteraztions tn the 5L-30 Fe:t shan briare fou “aieh it is ¢

recuires heinp crrred to that hera, With this altevation t e

? gllocction of ths ertigtte for Re, 72,808 will stend s follawg -
K . Rs.
To Cepitsnl oo ‘oo ees TL,904 . q
: To f-veniue ... cen ces  D,93%
NN t. The scnetien egccordw: in Goviritient of Indirn letter
‘, ' o, 13 R.é.,dat:d 165th April 1695 hes heen resisterven gs Ho..z
{ fouth Indien Reilway of 15905,
. [ have th2 nonour tn he,
f fir,
.
| Your mn=t ob%uient s .1VEnRL,

5, /)
. ' o= \

oA- l'\ . 7! !/b/:"o\/p
) Cely 5
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Uidizr Seratnry,

Pocuments eccoancnying - :2
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