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GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

Railway.

Read the following papers :—

Madras Railway, dated 18th April 1895, No.
1-449/381.

¢ tho sanction of Government an estimate and plan for a bunga-

Locomotive Superintendent at Perambur.

From the Agent and Manager,

Aspstract.— Forwarding fo
low. for the use of the Assistant

————

Madras Railway, dated 15th May 1895, No.
1-449/456.

is intended for the occupation of the First

From the Agent and Manager,

Apstract.—Informing that the bungalow
Assistant Locomotive Superintendent, &e.

d 21st May 1895, No. 363 R, Publig Works.

The estimate, amounting to Rs. 8,198, chargeable to Capital, for a bungalow for
the use of the First Assistant Locomotive Superintendent at Perambir, is sanctioned.

9. This sancticn has been registered as No. 3 R. of 1895-96.

Orner—date

(True Extract.)

Under Secy. to Govt., P.W.D,
Railway Branch.

To the Agent and Manager, Madras Railway.

,» Examiner, Guaranteed Railway Accounts.

Exd. C. A. Munisawmy.
Spare Copies
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RAILWAY.

Gobt. of {1895} $Yudras,

PUBLIC WORKS.

Dated May, 21st. '

Recd. Enel.

- .0, 21st May 1895, No. 363 R,

Bungalow

Estimate of Rs. 8,198 for a — for the
use of the First Assistant Locomotive
fuperintendent at Perambir, sanctioned.
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Letter from the Agent, ands 1nama_7.uz; 2n Railway, No. gi’j}

dated /g % c/llb-/b(/l
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OFFICE OF THE COl\SULTING EI\GINEER FOR RAILwarvs,

Madr as, ’Za—%’_ (/{f./l(,d 18957~

No./3024

OFFICE NOTE.

189S", forwarded to the Examiner of Railway
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4 . 15t May 1895, No, 353 R., PusLic Works. 15t May 1895, No. 35 R., Pusric Works. 5
' .. From the Secretary to the Government of India, Public Works Department (Railway
j Construction), to the Joint Secretary to the Government of Madras, Public
E r' Works Department, Railway Branch, dated Simla, the 16th October 1894,
2 No. 1015 R.C
g . . .
2 ( . With reference to your letter No. 2942 C,, dated 22nd September 1894, submit-
. ting for sanction an estimate amounting to Rg. 79,885 of the cost of strengthening
. : the weak girder bridges on the South Indian Railway, T am directed to request, in
E.| 559 | 8223233323222332332338 , : ‘ the first instance, that a copy of the Board of Directors’ orders on the subject may be
: S oy | VPN NNMNG e Eo L L £= " > .py ) J y
T %’? g | TUUTTEeeeeees (’ furnished for the information of the Government of India.
QO Z '; < o ,
) 88 |— \.)
3] @ ® %2090 %% 0000 xwEBRDNNDLN ) . )

N 0. E’Jf 3 gﬂ 2| SIL5553533258855838 { From the Joint Secretary to the Government of Madras, Public Works Department,
2 | Ea AgE | T ; Railway Branch, to the Secretary to the Government of India, Public Works
S - ) Department, dated Madras, 24th November 1894, No. 628 R.

9 (E|% | 5% | 2822522333252388383 i _
s IEIE | s %f%‘) SIITTTTLTITITINN LS i With reference to your letter No. 1015 R.C., dated 16th October 1894, T am
g 23| “£° , directed to forward herewith an extracf from letter from the Board of Directors,
g gg p em e e : S South Indian Railway, No. 189, dated 26€th ()ct'ober 1894, regarding the estimate
$ 5| SuP | SESERRREREREENSLRER 4 amounting to Rs. 79,888 of the cost of strengthening the wealk girder bridges on the
> £ | A58 South Indian Railway. .
3 : . a—
3 2q gg’? R R R R i . | FNCLOSURES,
-~ @ « e 8 , 4 . . . ] .
2 % g = ‘ g Extracrt from letter from the Board of Directors, South Indian Railway, to the Agent, dated
e £3 P London, the 26th October 1594, No. 139,
E 2 g ‘& & P S I S T SR L A R RO 4
E 5 %"g‘ 8 ‘5% """""""""""" { [ Strengthening Girders.]
2 |3 |& 2 . . .
S E . | The Board sanctions the expenditure, estimated at Rs, 79,888, as detailed in the papers
g ||z £ E5 e sy ) accompanying your No. 354 of 4th September 1894,
2125 Zgf PREErrrrinIEaELtess The Consulting Engineer, to whom the matter was referred, states in his report, dated 9th
3 2 3 “ES October 1894, of which copy is enclosed, that the sum .named, Rs. 79,888, may Le taken as
:."2 g’é & fairly representing the cost of carrying out the work specified in the estimate.
8= 5" ég"g Pritrrrsrrriziiio i
3 2 | A58 f . . . .
- 2 & % A . From the Consulting Engineer, South Indian Railway Company Limited, to the Managing Dj
g = -~ = : tor, 35, Grace Church Street, 1.C., dated 3, Viotoria Strest, 8.1 . oo October Lots,
: %h 5 ) ! [Strengthening Girders.]
(] . © .
g g 85 { I have carefully examined the estimates for the strengtheni s PN
g % %%n ) / together with three tracings and an extract from the Agent’y l%tt:;l i\?g. %f-igllfcizzriggf:d“h;ﬁl;;
& g -g“;' t .of the 24th ultimo, and am of opinion that the sum of Rs, 79,858 may be taken as' fairl r’; re-
© 5 %3 ) l senting the cost of carrying out the work specified. Jy rep
o 3 .3 I note that of this total expenditure Ks. 74,901 is charpeabls to Capital and R
:."3 ;‘2 g ‘ , Revenue. but the principle upon which this allocation is basedgnot being Etla%editul regs'.mj;’szl?:tt;
— ] E2 ' : am unable to criticise it.
S 33‘ . - : The estimates, tracings, and extract from Agent’s letter are returned herewith.
Lie] ~
= S N S A
& «B‘g ' s From the Secretary to the Government of India, Public Works Department (Railway
g :3?0 k: - ! %2:)1 slzru%mn)’t to ﬂt]e g{o{fllt Seciftaryhtodthed Gsovernment of Madras, Public
a £% iddds $355336633838 s i o rks Department, Railway DBranc ated Simla, the 16th Apri 5
e 532 SAA4488453444444444 ( | N3 pebartment, ) , h April 1895,
:é; S - I am directed to acknowledge the receipt of your letter No. 628 R., dated the
= 225 @mEaamamARQARQnAnan 24th November 1894, forwarding copy . of the sanction of the Board of Directors of : |
- = o ® NNNNNNNNNNNNS}ﬁﬂ_,__,_, N 5 L ) )
R 5 Se¥ gaaazaasaang the South Indian Railway Company, to the estimate amounting to Rs. 79,888 of the e
@i & : : cost of strengthening the weak girder bridges on that railway submitted with your |
8 4 o ot e 08 ot G 7 O : letter No. 2942 C., dated 22nd September 1894, i
o ” .. .
g% g, 2.- With reference thereto I am to communicate the sanction of the Government
Z . of India to the estimate in question. '
S S ———— w, JLEHE BT 3. The question of allocation is still under consideration, and orders will i1ssue on .
o R S LRI RN . : S
;ﬁ EEEECCEREEEREELEEEE the subject later.
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- estimate for Rs. 79,888 will stand as follows :—
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6 16t May 1895, No. 353 R., PusLic Worxs.
e

Frem 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, Railway DBranch, dated Simla, the 8th May
1895, No. 535 R.C. .

In continuation of Government of India letter N
1895, communicating the sanction of the Governme
amounting to Rs. 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 spans of 30 feet (Rs. 1 ;050) has
been allocated to Revenue,

2. This, I am to remark, is not in 3

0. 413 R.C,, dated 16th April
nt of India to the estimate

ecordance with the accepted practice in such
cases, viz., that the incidence of cost of temporary works should follow that of the

main works in connection with which they were required, or, where the necessity for
temporary works arises in connection with works debitable partly to Capital and partly
to Kevenue, 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 alterations to the 580 feet epan bridge for which it
isrequired being charged to that head. With this alteration the allocation of the

',EO Capital 223 . ‘ one ‘ee “en sen ses 7'-’1:,89.54
1o Revenue v 3,934

r No. 443 R.C., dated
ailway, of 1895,

4. The sanction accorded in Government of Indja letter N
16th April 1895, has been registered ag No. 2, South Indian R

Orper—dated 15th May 1895, No. 353 R., Public Works,

Commuricated to the Agent, South Indian Railway, for informatio,
2. This sanction has been registered as No. 1 R. of 1895-9¢,

(True Extract.)

(Signed) T, R, UPCOTT,
Joint Secy. to Govt., P.W.Dn,
. Railway Branch,

To the Agent, South Indian Railway.
» lixeminer, Guaranteed Raﬂway Accounts,

Exd. Bhaik Karim.
- Bpare Copies
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G.0., 15th May 1895, No. 353 R.

Bridges

The sanction of the Government of India

1 hen-
timate of Rs. 79,888 for strengthe
1t1(“) g1 Ezgsw;;;k girder — on the South Indian

Railway, communicated to the Agent.
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Arrir 1895, No. R., PusrLic Worgs,
GOVERNMENT OF MADRAS.
PUBLIC WORKS DEPARTMENT.
M
Railway,

Read the following papefs —

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

: Ra.llway Branch, to the Secretary to the Government of India, Public Works
Department, dated 22nd September 1894, No. 2942 (,

I am directed to forward, for the sanction of the Government
amounting to Rs. 79 888 chargeable in the proportion of Rs. 7
Rs. 4,984 to Revenue, for strengthening the weak girder bridges

way.

2. The work included in this estimate comprises tihe sty
bridges as were found to be weak by Sir Gegrge‘ Bruce, the Company’s Consulting

, Engineer. A copy of this gentleman’s nvestigations was sent to You with letter
" No. 82/0., dated 30th May 1894, from the Senior Guvernment Inspector of Railways,
Madras. It will be remembered that Sir George Bruce's calculations are baged 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 Ing;
and with the adjusted wheel weights of the « O class engine ag given in Sir G,
Bruce’s report. A tabular statement showing in detail the Programme embodied in the
Present estimate is attached. ' ’ B
3. As it has been ruled that the strengths of Indian railway bridges are to be
investigated under the rules lajd down in the enelosure to; Government of India,
- No. 1869 R.C., dated 13th; December 1892, the estimate Dow submitted will not be

final, and a supplementary estimate including the bridges which are weak under the
new rules will be prepared he;gaft_er.

L~ A ey L @/@%&‘{
From the Under Secretary to the Government of India, Public
(Railway Construction), to the Joipt Secretary to the Gov

Public Works Department, Railway Branch
1894, No. 1015 R.C.

With reference to your letter No. 2942 C,, dated 22nq September 1894, submit.

,888 of the cost of strengthening

¥s I am directed to request, in
the first instance, that a cory of the Board of Directqre’ orders on the subject may_be

furnished for the information of the Government of India..

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

B \ Railway Branch, to the Secretary to the Government of India, Public Works
‘%&;}m / Department, dated Galeutta, 24th N ovember 1894, No, 628 R

With reference to your letter No. 1015 R.C., dated 16th October 1894,'1 am
directed to forward herewith an extract from Jette i

South Indian Railway, No. 189, dated 2€th October 1894, regardi‘ng the estimato
amounting to Rs. 79,838 of the cost of strengthening the wealk girder bridges on the
South Indian Railway.,

%&/M;W(V% Z

of India, an estimate
4,904 to capital and
on the South Indian

engthening of such
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6
6. The railway authorities do not propose to strengthen the main girders of the
_ bridges at mileages 231/16, 232/11, 233/3, 234/4, 235/2, 236/10 N., 237/2 N.,
. 238/3 N., 247/2 N., 262/2 N., 266/5 N. The Company’s Consulting Engineer,
in taking out the stresses, arrived at the conclusion that, under ,Board of Traae
rules, the main girders were sufficiently  strong. As far as I cansmake out he has
treated these bridges as having non-continuous spans of 30 feef, whereas, with the
exception of the bridge at 247/2 N,, the girders are continuous and in all cases the
clear span should be taken as 35 feet. Making these corrections I find that, upder the
Board of Trade rules, there is a deficiency of nearly half a Ipquare inch in the flanges
of the continuous girders, and about 11 square inches ixy those of the discontinuous
- spans. Under the Government of India rules the qyinuous girders are deficient
3'84 square inches in the top and 3-90 square inches 1ny the bottom tlange, while the
non-continuous flanges are short to the extent of 5 :square inches approximately,
The arcas of metal in the top and bottom flanges are 1{:75 and 115 square inches, or,
deducting rivet holes 9-31and 9-25 square inches respectively.

7. Some of the plate girder bridges of 70, 50 °and 30 feet spans have tee iron
cross 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
those on the 70 feet spans,  whose section is stated by the railway authorities to be
4" % 4" X &". Thesmallestsection I could find during inspection was 4” X 4" X 5"
. but of course I was unable to measure every cross girder, and the lighter type may be

in the road. In my opinion all these cross girders are unsafe and should be thrown
out of use either by lifting the road and putting in a stronger section or by substitu-
ting cross sleepers. The former seems to me the better method as the stronger eross
girders, of which I understand there is a considerable spare stock; could be easily
‘nserted, and, moreover, the longitudinals are generally in good conghtlon with several
years’ life left in them. Sir George Bruce, the Company’s Consulting Engincer, does
not consider the condition of these cross girders to be dangerous, and is of opinion
that the weakest section, viz., 4" % 4" X . is practically safe though strained
to g greater extent than desirablé, Tle has also tested a similar section of girder
under conditions which he considered the same as those actually obtaining on
these spans, and found that, in the worst case, failure commenced under 17 tons
dead load. As Sir George Bruce arranged for the testing span to be the distance
between the inner edges of the main girder flanges, or 4 feet, while the span in reality
is 51 feet or the distance between the main girder centres, his experiments give a
more favorable result than qught to be taken. It was doubtless intended when the
girders were designed that a fair bearing should be obtained on the flanges of the
main girders, but owing fo the latter being sometimes bent and to imperfections in
fitting, about 50 per cent. 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 weakened by the boring of numerous holes, of which fact Sir
George Bruce was of course ignorant. T also noticed that nearly every alternate cross
girder is supported on the rivet head of the horizontal diagonal bracings which
intersect 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 7 X 70 feet spans at mileage 853/8. On this bridge 6 spans have cross girders
4" % 5" X 1" 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 tee iron and the girder flange
had in several cases slightly cut into each other. Knowing the theoretical weakness of
these ‘cross girders 1 can only regard this as incipient failure and a warning that
collapse is but a matter of time. I think that immediate steps should be taken to
secure 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 measures 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 this type of girder it was noticed that frequently the
angle iron chubs do not rest faifly on the flanges; in a few cases one end was sc much
raised that the finger could be inserted in the opening.. I am unable to say whether
this is due to the wrenching action of the weal 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 Department-
(Railway Construction), to the Joint Secretary to t~e (Government of Madras,.
Public Works Department, Railway Branch, dated: 8imla, 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 the Board of Directors of
the South Indian Railway Company, to the estimate amounting to Rs. 79,888 of the
cost of strengthening the weak girder bridges «~x that railway submitted with your
letter No. 2942 C., dated 22nd September 1894. ’

9, 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,

Orper—dated April 1895, No. R., Public Works. .
Commuricated to the Agent, South India'n Railway, for information.
2. This sanction has been registered as No. /» R. of 1895-96.
(True Extract.)
’ Captaim, R.E.,
Under Secy. to Govt., P.W.D.,

Railway DBranch.

To the Agent, South Indian Railway.

., Examiner, Guaranteed Railway Accounts.
Exd. Shaik Karim.
Spare_Copies .

RAILWAY.
Bridges
i
The sanction of the Government of India .

to the estimate of Rs. 79,888 for strengthens
ing the weak girder — on the South Indian
Railway, communicated to the Agent.
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No. 2942 C. ,
* /.\V/"
Government of Madras.
e PUBLIC WORKS DEPARTHMERT,

RAILWAY BRANCH.

To
Tae Secy. To THE GovI. oF INDIA,
P. W. DEPARTMENT.
Dated 22nd Septr: 1894%.
Sig,

I am directed to forward for -
the sanction of the Governmentiof -

India an estimate amounting to Ru -

»

Y B
Lo pees 79, 888 chargeable in the propor-
i ) il ‘
B Shov tion of Ks. 74,904 to Capital and Rs.

. 4,984 to Kevenue, for strengthening

7 ]

' / the weak girder bridges on the South
Indian Railwa&.

2. The work included in this estiméte
comprises the strengthening of such
bridges as were found to be weak by
Sir George Bruce .the Company’s Consul
-ting Engineer. A copy 0f this gentle

-man’s investigations was sent to you

" with letter No. 32 dated 30th May 9%

lfrom the Senior Government Inspector

of Railways, Madras, It will be remem
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Rules, but the estimate now submitted - SRR ) T g :
i - J ! All tammuuicalior.s‘ GOVERN \Ith OF INDIA'
. 1\ .
. . . _ . i houidbe addressed ¢
provides for the girders being strengthen . : 1 N 0 ) N 31> - ‘
e | I . PUBLIC WORKS DEPARTMENT. .,
. * i “~
. - . —_— ! . .
-ed to the standard recently laid down (ailway 1o, (;26
: u;.ll..“vx COI‘.St!"ICtl()}'A.‘ ) N~
| 4
by the Government of India, and with the . i
! adjusted wheel weights of the "Q" g¢lass ‘
: < | Tn
' engine as given in Sir G. Bruces report
s The Joint Se2aratary to thae -~
i . 1S A vt ‘Ne overnsmernt of ledro o,
, tabular statement shewi i i . . R
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- the programme embodied in the present °-
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: Sinla,ths 16th Uctolar 10924,
3. As it has been ruled that the strengths. | | Sir, | : k
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GOVERNMENT OF INDIA.

PUBLIC WORKS DEPARTMENT.

All communications ' . 11
should be addressed to [‘/‘*‘ v e

tne Secretary,

Railway Construction.

L O

s e e mrimrinee,

To
The Joint Secretary to, the Government of lladras,
Publiec Works Departient ,Railway Branch.
Simla,the 1nth Abril 18956,
Sir,

I 2m direeted to acknowledge the receipt of your
L8

Y e 2P letter No.628 R.,datsd the 2+4th Novembhsr 1894, forwarding

copy of the sanction of the Roard of Dirsctors of the
) South Indian Railway Company,to the estimate amoanting to
Rs.79,888 of the cost of strengthening the weak girder
bridges on that railway,submitted with your letter lo.
el 2942 C.,dated 22nd September 189..
2. With reference thereto I am to comnunicate the sanc-
tion of the Govermnent of India to the estimate in question.

3. The question of allocation.is still undsr considera-

tion and orders will issus on the suhject later.

1 have the honour to be,
Sir,

Your most obedisnt servant,

jz. A Tl | ,

Undetr ' “ecretary.

Dociments accompanying :- o
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No. 535 K. Q.

n Al Lo GOVERNMENT OF INDIA,
ormmunications

PUBLIC WORKS DEPARTMENT.

nzilway Constracting,

should be addressed to
the Secretary.

l
- ]

— e e

To
| The Joint Secretary to iie Governient of .laures
Public ¥orks Denartient,Railvey 3Branch.

Simla, the 8th way 1895,

.

e e .

.
]

-1y

bk In continuation of Govsrriient of Indiza letter

N 4 . . . oA
. Yo,+1t3 R.C.,dated 15th Anril 1895, comnmuniceting t::& sanc-
tion of the Govarnnient of Indiz tn the estimale aounting

to Rs.79,888 of the cost of strengthening the weak girder
¥ .

> i oo . - ~
bridges on the fouth Ingisn railway,l &am direetad to
ohserve that the cost of thz temnorary diversion required

ih connection with the bridgss of

b oA e s

5 spans of 30 fast

(Rs.1,050) has heen zllocated to revenue.

2. This,I &m to rsmark,is not in accordance with

the acceptzd nractice in such cases,viz,.,that the

incidence of cost of temnorary works should follow that

P b

of the main works in connection with whieh thsy were

rscuired or,where, ihe nacessity for tsimnorary works
ariszs in connesction with wovks debitable partly to

ccnital and partly Lo revemis theirv cost shoula hbe aiviaeg

=

betwsen the tvo in ratezble nronortions.
3. The cost temorary civersion zhove

referred to should

[

*e he debitea to Capital,ths
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