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& 1 : GOVERNMENT OF INDIA.
A’I rommumcalwr !

b ould be addressed
[/) she Secretarys

PUBLIC WORKS DEPARTMENT.

Railway CGomastruction.

- - 3 SRR ul ) P
The Joint Segretary to the: Governmse nt or Mzdras,

Public Works Department, Railway srapchs

Simlu,the 2nd November 1896,

1 2 directed to tcknowledge the regeipt of your Ne.
832 R.,duted 30th September 1996 forwarding,for informa-
tiopn Report of the Madras rallwey including
& tns Kolar Gold Fields reilwey and the Madras Ennure section

of the Bezwada Madres ruilway.for the h&alf year ending

2. With refercnce t0 paragraph 20 0f the report I am ’_“
to sav that the Governaert Of Indiz desire that the att&nv'

tion of the rallway: mancgement, may DES ixn 6rawn %0 th

matter of the 125 spans of 64 Lees gifﬂgrs Whiéh ara under

the strength preccribed by fthe Board 01' Tr&f‘ w*lea.
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" ALl communications i A
should be addressed GOVERNMENT OF INDIA. N
to the Secrelary. ] : ‘l_;

A TR PUBLIC WORKS DEPARTMENT.

RAILWAY CONSTRUCT ION.

To :
{ *

The Joint Secretary to the Governmagt of Madras,

Public Works Department,Railway Brancha.

Sivy

2 _ With reference to correspondence-enﬁingvvi@hlyuuifléwv

\/\
No.1032 R.,dated 11lth De cember 1895,; am mrsewd m an

when the Government of India may ewﬁ
estimate of the'cost ef strengthohing thﬂ}b?idéos wn'

Madras railway. g
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AGERS OFFICE,

AGENT AND MAN

12 eflonehs 189).

Madras,  [fe — =%

From

Jﬁ\lb U%:Agont and Manager.

%_@ Consulting Engineer for Railways.
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‘ MADRAS RA,ILWAY COMPANY,
No.Cﬁ—,’} Crier ENGINEER’S OFFICE,
Mapras, 31st March 1897.

THE ACTING AGENT AND MANAGER.

-
X

Strengthening of Girder Bridges. -

1. Your No. 1-73—"(57;—)2 of tl;e 3rd December-last, forwarding copy of the ]

No. 944, of 6th November 1896, and Mr. Hayter’s letter, dated 8th Ociauberim. fi

Dear Sig,

I have given much and very careful consideration to the QMﬁqn of strengthening

girder bridges on this Railway in the cheapest and most efficient manner without 'lﬁﬂﬁ!' erfering

with traffic, and my proposals are shewn in the accompanying tabular mtemmﬁﬁ R .
9. The method proposed by me for dealing with the Tungabhadra bridge po

following advantages :— R B bt e

1st.—1It allows of an entirely new superstructure bei
the spare half of the existing piers, withot
with the present road, and avoids all risk
the main Railway mail route to Bombay.

9nd.—64 feet openings No. 1 to 8 and 45 to 58
need constant care and expense to mai
masonry arches, which can be efl
trouble or expense. ‘

8rd.—58-64 feet spans of girders,
' available for usein sb

by the girders removed from the
rruption to traffic, in the mar




double line of Raib
Jich would allow o

a single line of Rai
girders of the Cheyair

No. 14, Mail

No. 37, Passenger ..
No. 14, Mail

No. 37, Passenger ..

|
-
i

2 ¢
aren 4850 square inches required by Government of India rules fora
way cannot be added to the existing girders in a satisfactory manner

£ the work being oxamined and painted.

g. ' The extra

n by the tabular statement B, that according to Board of Trade rules

existing cross girders are quite strong enough to support Tungabhadra girders doublec’i
ilway. 1 have had the actual deflection taken at the centre of the cr'o‘s‘1
and Kadalundi with the following results :— ¥

¢ Cylinder Pler Gross Girders, Kadalundi and Cheyair Bridges.

7. Tt will be see

Table of Deflections ©

Particulars of Testing Train. & Deflection of cross
% | No. of pier girders at centre.
| - i and pc’isition
v © o REMAR!
s 1st | 2nd | Srd K8,
1st Test. 2nd Test. 3rd Test. % cross girder. | Test. | Test. | Test-
2 Inches|Inches{Inches

No. 32, Passenger ...

»

No. 39, Passenger .-
5

” ses

No. 81, Mail I

No. 4, Passenger -
No. 82, Passenger ...

. |No. 89, Passenger ...

No. 4, Passenger .-

» A

_ Bpeed of train for 8rd
tost 16 miles per hour. -

honr.

|
\ !
|

I e
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inches, or o1y

These it will be seen are Very gmall and insignificant, avemgin‘g‘-(}?
15 of the offective span 22 feet, and as the Railway over these bridges is never likely to be
doubled, I consider the present cross girders quite enoug a single line, and
recommend their retention subject to Mr. Hayter’s confirmation of my e P A f
replaced by girders strong "en@;gh%fegwy a double

new steel cross girders of enclosed

ders they should be
rules, then I think

1f he consi
line according to Goyernment of India

oss section should be used.

ated cost of carrying s amounts t0 Rs. 5,80,224 as shewn

out these alteration
ng allocated to Cnpital,and the balance Rs. 4,04,571 to

, Rs. 1,75,653 bet
o with the instructions conveyed in

cr

8. The estim:
in tabular statement C
Revenue in accordanc

November 18906, para. '8
Yours faithfully LA

E. W. STONEY,

ﬁ.‘l-, N.ltﬂ.ﬁ. i

Ag. Chief Engineer.
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CALCULATIONS

FOR

STRENGTH OF CROSS GIRDERS OVER GYLINDER PIERS, (CHEYER BRIDGE.)

v a pair of single girders 10 flange as originally designed. Load

I. Cross girders to carr
glish Rule excluding wind pressure. Stress 5 tons per square

heaviest engine M. R. as per En
inch.

Particulars of Live Load on two spans (girders continuous).

Tons. OCwt.

M. R. Engine K.A, 41 — 7

Do. e 41 — 7
K. A, Tender 81 — 6
K. A, Tender e 81— 6
R. 0. G. Wagon e 22 —9
R. 0. G. Wagon e 22 =9

: 190 — 4 or 1902 tons.
Particulars of Dead Load.
Tons,

Weight of one set of girders 140 feet 32:00

Weight of old permanent way 140 @
193 1bs. per foot = 27,020 lbs. or ... 12:07

: . 4407 Tons.
“ Total live and dead load = (190-20 + 44:07,) = 234:27 tons on twa spans.

375 W, 125 w, 375 w
| CONTINUOUS GIRDER. |
A A N
< 70-00 A‘: — 700" —— >1

I
z

W =234:27 tons total load on continuous girders on two spans.
BT 11714 tons.

= load at centre pier 125 W, =(1-25x 117'14)= 14643 tons.

W, =load on one span=

a) For single line of Railway.

7322 Tous.
73:22 Tons.

@

_I_\_.
|
-3

-U‘__._> 1

- Total Tioad=14643. y \ |

s loadat mory =ng_3= 7322 tons.

2 |<
=<

CROSS GIKDKR.

; : &———L 990" ‘Efifective Span——-=:->2>

| | A B
Reaction Ry = o 1322 4 o % 7322 = 33:28 tons.

Do. Rg = oox 7322 4 o5 x 7322 =11816 tons. ey
Bending moment at centre C = 3328 x 11 = 366:08 foot tons. i

e\ 7 9

Taking effective depth of girder as 2'-93” or 2:79 feet.

Total stress due to dead and live load 326738 = 13121 tons.

3 Allowing working stress at 5 tons per square inch.

Required area in each flange = 13;'21 = 2624 square inches.

Available nett area in each flange of one girder.

Fl&nge 2 (12” X 'g‘”)--.o.nc-'-;1---..--0'-,0'.1'-. .‘-=15.:0

Two angle irons 3§” x 3} x §"=2 (63” x§)= 65 : i |
; : —2150 square inches. At

T.ess rivet holes—

i
3 in flanges4x 1" x4” =219 ;
in angle irons 4 x 3 x }" =175 39 R e %
) — 17-56 square inches.

For two girders 1756 x 2 =

3512 si;uare inches.
(b) For double line of Railway. ;

Particulars of :
load, vide calculations for I(a)

h B@ding"inogegﬁ at C=

Taking effective depth as 279 fee
_ Total stress due to dead and
Be Aummgworkmg“lh‘éﬂ@

~ Available nott area in twe

e




Engine M. R. as per English rule. Stress 5 tons per squaré fneh Ptk
Particulars of Live Load on two spans (girders continuons), ~ * A

10

W 25462 tons total load on continuous girders on two Spans
254 62
2

W, = load on onespan = 12731 tons,

= Load at centre pier 1'25 W, = (1:25 x 127-31) = 159-14 Sotia

= %
S S
(@) For single line of Ratlway e 2
Total load 15914 tons, e ’<\3,,,0.__‘ 1
.. Load at x ory = 15914 \V/
R | _cross eimpiR | —— V.

=

=79'67 tons. & . B e = 1
< —=2%

0" Effective span — ‘ h>l
A

B

£ 1 9
Reaction Ry = 55 x 7957 + ﬁ X 7957 = 3617 tons,

Rz X 7957 -l- 24 ¥ TED7 — 122'97 tons,

- Bending moment at centre ¢ =86.17 x 11 — 397 ‘87 foot tons.
Taking effective depth of girder as 2'79 feet,

39787 _
Total stress due to dead and live load — g79- = 142°60 tong,

Allowing working stress @ 5 tons per sqr. inch.

1425'60 = 28'52 8q. inches.

Required area in each flange

Available nett area in two girders as per Ca.lcula.hons I{a) =

(b) Hor double line of Railway

375 w, . e
: i ’ CONTINDOUS GIRDER
s y — — ¥ A T = e
: A ‘ R

- 35°12 sq. mches

——19°5] Tons,

¥ —grgrtelr—..

@ ([P
g g g
E = &
= -

. TERET R R e
Particulars of load vide caleulation II (a) 1 *lf_—s‘fQ'-—T’J_g_.
SN TGRS e
|__CROSS GIRDER

A

Reaction Ry = Rp = § (79'57 + 79°57 +79°57 4 79*5’77 = fsgﬂwgbﬁ-g
Bending moment at centre C = 159-1& x 11 = 7957 x 2 4 795 57 x 1

Taking effective depth on 2 79 feet.

Total stresa due to dead a.ncl hve Ioad 7;5,;0== ”8&‘20 tom

Allowmg workmg stress @ 5 tons per 8q. inch,

Required area in each flange 28?,;0 = 5704 sq. lnahnm

L. Cross girders to carry a pair of doubled girders a

Vide Calculations I o 10040 e et )

e Mfe pan—— 5|

Fia Y i

8
It > g

4142 Toms, T e

% -
el

 Particulars of dead Load— ok
\ Weight of 1 set of girder 140 ft.

Add another set extra for duplieating" _ ) 4142
girders to allow extra plates, &c. I i3, il |
23 S
Perma.nenﬁ Way as in No. I ” :
g ' ,-—--»am:aé ‘aver twb spans,

: Total live and dead load=(190'2+ 103+84) =296 09 Tam

<




T2y

Ly b

¢

b T

¥

rS I TRES

L P

12
Coefl. for double load 2 x 190-2=380"4 tons.
Wind pressure as per Technical paper No. 44.

Height of girder 4'—0"
Height of old P. W. above girder 1—1

5—1 or 5'08=H,

D=6 ft. h, =20 =254 .

Vertical force due to live load per unit of length
=P;x(h;+H)_ 0015x12x (7-0x 508
: D e 8( : : =027 tons.

For 134 ft.=134 x 0:27—=3618 tons.

Total live load = (380-40+36'18)=416_'58 tons over two spans,
Particulars of dead load—

One set of girder as per caleulations I.................. =32:00 tons
Weight of old Permanent Way as per Calculations T— 12:07 :

. —-“44.
' Wind pressure as per Technical paper No. 44. o

Vertical force due to dead load per unit of length:li'.%_h_g_. 0-025 % 5-08 x 2:54
. i _7&7“

- =0040 tons.

For 134 ft.=134 x 0:040=536 tons. / ; -
Total dead load (44-07 +5-36)=49 43 tons over two spans o
Total live and dead load=(416"58 +4943) =466-0] tons on twq spans.

‘ BIS W, 195 W : 3 e ‘
. | 5 | RS TR P ’-71‘
e < —= —70%-0% ———— T' : Waﬂ" l

L i

15 ' W—-466 01 tons toh.l Ioad on eanhnuam gm&m on M

(a) For smgle hne of leway

|

'I‘otalload—29125ton3 £ L

Load at x ory = ﬁ‘ﬁl&ﬁzw—f -_"

025 Tons x 11

Remianias 712— 14562 o+ gy x 14562 = 6519 tons.
‘ »  Ba— o x 14562 + g5 2‘ x wssméggws v

b Bending moment at centre C = 66*19 % ;1 = 7@&'09 £ont t ons.
Taking effective depth as 279 feet.

Total stress due to live and dead losd =
i Allowing working stress at 7 tons per gpwe

260:96 o
Required area in each ﬂange —-ﬁ-nﬂ’,

Available nett area in two glrdezts as pe‘f G&ln . ol 8
(b) For double line of Railway. %

Particulars of load as above




14 : DAty oot Al
T () For double line of Railway. ; T s £~ LiEads
2 85?76? Required area= 28925 x 2="78'50 square. M““ N, T e
h, = g = 987 feet. ; VI. Cross girders to carry a pair of donb’ledr rder: hmﬂge = Lﬂ&ﬂ. lmaviesz e il

Engine M. R. as per Government of India Rule inc m&gg'md WW . P‘* Technical

Vertical force due to live load per unit of length:M +H)
. B paper No. 44. ;
_0:0I5 x 12 x (7-0+575) =029 tons. For 134 feet=134 x 0-29=3886 tons. Paticulars of live load on m spans (gn-aers continno
| : live load 1902 tons. i eevdates btsa e SR

(oeft. for double loml 2% 190'2==38ﬂ 4 ﬂpms.

o ‘ Total live load = (3804 + 38'86) = 419'26 tons on two spans. =
_ Wind pressure as per technical papen ’Ko. 44.

; - Particulurs of dead load—

One set of girder and new permanent way. Vide calculations No. IT, 64-42 tons.
Wind pressure as per techuical paper No. 44.

Vertical force due to dead load per unit of length — P, ;)( h, -_—_0'025 X 575 x 287
; 8

& = °052 tons.

E For 134 feet = 184 x 0:052 = 697 tons,
8 - Total dead load (64'42 + 6:97) = 7139 tons on two spans.
: Total live and dead load = (419°26 + 71'89) = 49065 tons over two spans.

.‘,‘» o Wl 1-25 Wg 375 W
‘ | : CONTINUOUS GIRDER
: . ? | S p
it - A= 70°-0" * 700" —c—— >

| | _ W = 49065 tons total load on continuous girders on two si)ans.

(Rt W, = load on one span = 4’92'65 — 24582 tons.

: = Load at centre pier 125 W, = (1'25 x 245:32) = 80665 tous.

(a) For single line of Railway.

; Total load 50565 tons. 4 _
i - & Load at zor y= &(52& = 153'32 tons fetal

15832 tons
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e S s ALl SR v o
= . -3 -

*

/223 52 4 =
Al AfT7 i

' 16 dt }
(a) For single line of Railway. -
g g .
2 3 1 3
c <—---10'.0w—--‘i i
V vV tA“
| @ 4l ¥
A A ? |
< 22/.0¢ Effective span-——-—\ ‘ {
A B i 3
Total 1oad 32660 tons. §§
;. load at wor y = 322‘60 = 163:30 tons. v‘ ’
Reachion Ba = ;—g x 163-30 = 74:23 tons.
Rs = 52 x 16330 = 89°07 tons.

Bending moment at centre C = Ra x 11 = 7423 x 11 = 81653 foot tons.
Taking effective depth of girder as 2.79 feet.

Total stress due to dead and live load 821fi__7'_g§____ 292:66 tons.

Allowing working stress at 7 tons per square inch.

293,'66 =41'81 square inches.

Required area in each flange

Available nett area in two girders as per Calculations No. I (a) = 35'12 square inches
(b) For double line of Railway.
Required area = 2 x 41-81 = 83'62 square inches.

E. W. STONEY,
M.E., M.L.C.E.,

31st March 1897. dg. Clief Engineer.
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The Joint Seeretary to the Government of Madras,
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The Joint Secretary to the Government of Madras,
y Branch.

Public Works Department,Railwa
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Bombay Baroda and Central India Railway,

inclaaiag
Rajputana- ¥alwa Railway, e ;;
Agent's Office, 3

Bombay, 18th Ociober 1898,
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Hi 12751 of 1898,
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To,
The Agent and Managsr,
| ' Madras Raiiway,
‘f Hadras.
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I I have the honor to acknowledges receipt of your leitsr No.
¥ 11501/9378 dated 275h September 1898, and to state that final ord
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RATLWAY CONSTRUCTTON.
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The Joint Secretary to the Goverrﬁnent of Madras,

kil ot | FURTHER P.A.PERS Publie Works Department ,Railway Brench.

No.
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No. 744 R.C.
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s GOVERNMENT OF INDIA.
PUBLIC WORKS DEPARTMENT.

All-c‘o;m;t;mm!mns
should be addressed

l to the Secretary.
REREE L Railway Construet ion. g
To § :
The Joint Seeretary to the Government of Madras,
Publie Works Dgpaftmsnt,xgilway Branch. '{‘
4 il :

¥ *

; Simla,ths 25th April 1899.

Sir, '

.

I am d1§§gted ta aekhﬂnladgu hﬁ recgipt ef yaur
letter No.176 R. dated tha 14th luhrnary IGWSHin‘vhjgh'
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the Madras Reilway Company (eopy received with your letter

O K58 :
No.10%22 R.dated 11th December 1896) glves the same or nearly the

P
"

'seme proportions, viz. 1lrd to Capital and %r‘ds to Revenue,
3 .

3 I am to add that in the meanwhile the alloeation of the Enclosumss,, . /O OFFICE NOTE. "

esftimates for Girder strengthening on the Madras Railway will

b e A A I i o 5 i

LT

be provisionally aeccepted,subject to adjustment hereafter at

- Letter from the e—uks
1rd and 2rds to Capital and Revenue,respeetively,so as to

3 3 ’ . : : : dated 2 5= A

=

obviate any dslzy in sending forward the proposals for the ;
§ i e Accounts o
whole scheme. This should not however prevent the ealenlation A153 443 ‘r A Iy ke{- kg,.,.,,..,\ oy
'5 of . the true alloecation on the generally accepted prineiple 3{ . g X
: . BT P <
R 3 ¥ - E X
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Your most obedient servant. b l

»

T

. Under Secretary.
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. Doeuments accompanying.
T Nil.
i .
f“-' - : .’
i ; 2 ¥

{
i
?
Ll

A.C.B.

o e o By
N o e T T A TRy g ] - A EAR A R



.‘ ‘/(:% L/u/abtc/cz/f'fwrajay e Lw(’

t AR s ,,Z:/,__,.',; czzqﬁf:.‘a o 24_07 '/é&/v’—w - e Wi | | ‘ = ! | - kL i ‘ ,va'._‘_. ,‘-,. i :
N Biecoall hfpeii oot L)/f. - PROCEEDINGS OF THE MADRAS GOVERNMENT,
/éc/é,uuu'y L/Z:%)W Sl ///()w ‘f . ; : _ : R }ﬁ b S et T

S

e | F |4 . :
Zo C:f—w d{) R 0¢ o

iy g a r,w) %
e ER
_“ o "

&

¢ j /l(“" /{62';
oLt e (P32 4
o /v 373 ﬁ"""y

" 4
i e b ; et iT
i

15

B

‘4
- 1 G
AN,
3 —cavtar.
Loagi
A gl
L
[ 1T - \;.—
o 1 U §
i R 5 A i
o o~ l - b 4
T '
o fhad
» 4‘;_" 'y e
.
» 3 .
i ) ‘[‘vl . ¥
. {0 o S ¢)
iy :




	Image00046
	Image00047
	Image00048
	Image00049
	Image00050
	Image00051
	Image00052
	Image00053
	Image00054
	Image00055
	Image00056
	Image00057
	Image00058
	Image00059
	Image00060
	Image00061
	Image00062
	Image00063
	Image00064
	Image00065
	Image00066
	Image00067
	Image00068
	Image00069
	Image00070
	Image00071
	Image00072
	Image00073
	Image00074
	Image00075
	Image00076
	Image00077
	Image00078
	Image00079
	Image00080
	Image00081
	Image00082
	Image00083
	Image00084
	Image00085
	Image00086
	Image00087
	Image00088
	Image00089

