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No. 1369 R. C. —_—

GOVERNMENT OF INDIA

pUBLIC WORKS DEPARTMENT.

RAILWAY CONSTRUCTION.
S

To
‘ g GOVERNMENT INSPECTORS OF RAILWAYS, MADRAS, BoMBAY,

gE SENIO
1n ow, CENTRAL DIVISION, AND ASSAM.

CALCUTTA, LUCKN

Calcutta, the 13th December 1892.

1 am directed to inform you that the Government of India has had under
tion the strength of the existing iron and steel girders of railway bridges

considera
in this country. . -
9. Many girders have now been 25 years Or more in use, and, owing to
accessive increases in the axle 1 gines and rolling stock, are probably
. biected 1o heavier strains than they were originally designed to bear. Iam
:}lie{-efore directed to jnvite your attention to this important su'bjeqt and to
 press upon yo ity for an early and thorough investigation of all
pe }()lpr bridges on the lines within your cirele of inspection in order to ascertain
%;{let‘her the girders are of sufficient strength for the loads they are ab present

ired to carry.
3. The attention of the agents
circle should be invited to the sub)

SIB,

rs of the railways within your
ect and reports of the action taken by them

in the matter should be called for and submitted at an early date for the inform-
atjon of the Government of India. You should also specially note on this

subject in your periodical inspection reports.
4. A copyo©

requ
ts and manage

f a specification which it is proposed to issue for the guidance

of inspectors 11 determining the stability of iron or steel bridge frames is en-

for information. This specification is about to be sent to the Secretary -

of State for consideration, and it is to be understood that it is now issued sub-

sect to any modifications that may be decided on after {he views of the Con-

sulting Engineer for Railways at the India Office have been received and
considere.d.

1 have the honour to be,
Sie, .
Your most obedient Servant,

¥. B. HEBBERT, 2. Inst. C. E.,
Under Secretary.

Documents accompanying.

Pmposed rules regavding working
gtresses on bridge frames.

- 15-12-92.-—335.-—3 D. 4.

¢.LC P 0.~-No. 631 P. w. D.
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WORKING STRESS FOR RAILWAY BRIDGES.

R

Drarr RULES.

Maximum permissible stress—
iron or steel, the Zotal working load

mber of a railway bridge of wrought-
i d by a co-efficient and added to the

1. For any me
4 the greatest ‘moving load’ multiplie

ijs to be taken as

actual ¢ fixed load.’
9. The co-efficient to be used for this purpose is 2+0 in all cases, except for the upper and

Jower booms of triangulated girders, for which a co-efficient of 15 may be used.
3. The stress per quaré inch, either in tension or compression, due to the ¢ total working
load ’ thus calculated, is not to exceed the following :—

Tons,
Wrought-il'on O . . . . . . * ° . 7
. . 3 . ] . 9

Steel . N ] . . .

4. The working stress per square inch given above, whether for tension or compression, is
to be taken on the net available area at the weakest part of the member of the structure to

which it 18 applied, after deducting all holes for rivets, pins, bolts, ete.
5. For members in compression the working stress given above is subject to such redue-
tion as may be necessary according to column formula.

6. For the purposes of this .rule ¢ fixed load ? is to be taken to mean the weight of the strue-
tore itself, with roadway, floonng ballast, permanent-way, etc., complete. (See also ‘wind

Lt ‘ pfg;gure’ below.)
¢ Moving load’ is to be taken as follows :—
(a) A train load for each line of rails calculated as specified under ¢ train load’ below.

@) If there be a road or foot-way in addition to, and distinet from, the railway, an
. additional moving load of 4 tons per 100 square feet of such road or foot-way.

Train load—

- \ 1. Type ¢rain.—For the purpose of calculating the train load to be allowed for on each
line of rails, f:he ‘type train’ is to consist of two engines on the specification given as

dix A with a train of loaded wagons taken at a uniform weight per foot run as

. - Appen
follows :—
. ( Tons.
5 ft. Gin- ga“ge . . . ] 3 . . . . 1.2
' 0-8

Metre gauge . . . . . . . . .
The engines are to be taken as running either in the ordinary way or coupled head to

head, and occupying any position in the train,

g. Type engine.~To facilitate the determination of the stresses which may be produced
by the type train,’ a diagram of a ‘ type engine ’ is given as Appendix B. It is to be under-
stood that this diagram does not represent any actual engine, but an imaginary engine so
designed a8 to pgoduce on a bridge the most severe effect practicable under the specification

given s Appendix A+

Wind pressure—
1. The amount of wind pressure on a railway bridge is to be calculated on the assumption
that the maximum normal pressure may be one and a balf tons per 100 square feet of surface
The surface exposed to be reckoned as follows : =

exposed.
ht of 18 ft. 6 in. on the 5 ft. 6 in. gauge; or

(a) A train surface calculated on 3 heig
11 £t. 0 in, on the metre gaugs, multiplied by the total length of the girder.




2

(%) The actual surface (as seen in elevat;
b A elevation) of that i .
E ﬁelgelf:.weroml level, or at a height above railpl(:;rtulm of one girder which ma
In. gauge, or 11 ft, 0 in. on the me ve' of more than 13 ft. 6in ©
{¢) In t};e }c]ase of triangulated girders, th. . on
(I)Ieitog: zglc;?:nrza tﬁ‘:’:‘feW; d girder which may be el
=4 " (4] 0 i
1185, 01, on the metre gau ;?re tl.mn 13£t. 8in. on thews ?21161?

10, u

2. The total win gauge, or
wind-bracing or floor= (%ag;?sured thus calculated is to be provided
on the chords of the nI;)ain ”‘id? ’tsPeﬁGCt taken into account ;sef for by a proper system of
to secure sufficient tiffnessglto ,rs-' Toper arrangements must g) Oimmg 8 part of the stresg
3. Wind pressure s to b :Sls: ;ackmg action where diaoon?l seu?fl ade at the girder ends
. € e treated ag *f§ e eners are
of the structure is to be allowed for as Provi;:fgl ilx(:at%t: ::l‘: 1fts e.ﬂ‘ect on the not used.
or mnximum

Permissible stress.’

different members-

A

3
WORKING STRESS FOR RAILWAY BRIDGES,

PO o

5 ft. 6 in- GAUGE- APPENDIX A.

LocOMOTIVE ENGINES.
R

ment of India Standard dimensions,’. for the b ft. 6 in.

¢t from Govert :
Extract f ~missible wheel loads and other particulars for locomo=

gauge, shewing Pe
{ive engines.

Ordinary
Standard,
‘ Tons,
Weight on & pair of wheels— '
Maximum under any circumstances o . . . 15
Mazimum per foot of diameter . . . . 375
Weight per foob ran of wheel base—
Maximum for either engine or tender geparately in the case
of tender engineﬂ . Ce . ] . . . 3:00
Maximum for tank engines . . . . . 400
Weight per foot run over buffers—
Maximum for engine and tender together in the case of
tender engines . . . . . . 1-625
Maximum for tank engines .« . . . . . 1-876
Total gross weight—
Maximum for engine and tender together in the case of
tender engines . . . . . R . 86
Maximum for tank engines . . . . . . 60

The weights given above are tho maximum peroissible under any cironmstances, ith engine in
king .order and full load of fuel and water. !
wor

e e et

maximum effoct measured in bridgs stresses Qeﬂpissible under this specification is practically the
N°""Th°m L engines and for tender engines. In designing a ¢ type engine’ to facilitate the determination
gsme both for F nder this specification it is thorefore immaterial whether a tank engine or a tender engine be re-
of bridge .tr:ri' ook eogine bas been adopted for this purpose a3 being morg convenient—(Ses Appendiz B).

Prﬂcﬂ‘edn s
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TYPE ENGINE.

FoR DETEBMINATION OF BRIDGE STREBSES

5 ft. 6 in. GAUGE.

APPENDIX B.

Scale—1} inck to 1 fool.
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NOTE~Itisto b
ed in this diagraom edumlerctood that the * type engine’ i
imaginary engine dess ocs mot represent any qct .{lu . illwstrat-
severe effect practi "szyned 20 a2 o produce on ua .cn_/,ue, tul an
given in Standa:;ad{e' subject fo the Pfoviaia”afbm’ga the most
Y < ; .
Jor which see JPI’end‘zzer::wm under the head ‘locue ;P“'ﬁcﬂcog
. omolive engines,
?

i —

- = -
1=

[S— Y

A

-g——%i“‘*An :2
! }*4—4- 2 &
Db
i :; —8
e 1 e o
| ‘ Py e
' ! it
I x'ﬂl! v
. o V¢
| SR
o6 F
! - X
| vt e X
4 :'5£c;°
| P
- P S e
l e”’é‘e
. o & g
| TyvG &
X Y] 0
I T
| PE iy T
: B
{
| BRERS
| by jor ¥
| i3
i ?3 ko
! 3
' '—l.$,._ 3
l o
]

rrrmm—ae s —————
B

1
L |
LS

e gt v P arba eI MM VW e Bk

/ 5

RAILWAY BRIDGES.

APPENDIX A.

RESS FOR

WORKING ST
* . /

METRE GA UGE. [ qoMOTIVE ENGINES.

¢ Standard dimensions’ for the metre

nent of Indi®

et from Govern : . '
Eztr;taugf showing permissible wheel loads and other particulars for locomo-
3 : ‘
tive engines. '
' .~ /
Ordinary
Standard.
i air of wheels— :

Weighton 8P -
Maximum under any circumstances . . . . 8
Maximum Pe¥ foot of diameter . . . . . 2-67-

Weight per goot run of wheel base—

Maximum for either engine of tender separabe‘.y in the case
of tender engines . . . . . . . 900
Maximum for tank engines ¢ . . . . . 267
Weight per foot run over buffers—
Maximum for engine and tender together in the case of
tender engines e . . . . . . 1.1?5
Masimum for tapk engines .« ' ° . . . 1:333
motal gross weight— )
Maximum for engine and tender together 1n the case of
. . L] . 32

tender engines”
Maximum for tan

k engines - . . . . .
~.B The weights given above are the moaximum permissihla under any circumstances, with engine in working
grder s.nd. full load of fuel and water. \ )
—
effect measured in br permissible under thie specification is practicsally the
3 for tender engines. 1n designing & ¢ type enygine’ to {acilitate the determinatinn o
fication it is therefore jmmaterial whether a tank engine or & tender engine be represented,
convenient.—{ Seé Appendrx B). .

Nou.-The paximum idge siresses
or tank engwnes an

o bo::esses ander this spec :
b:: g.“u.mk engine has been adopted for this purpose 88 being more
s

gpam—— . -




APPENDIX B..

TYPE ENGINE.

FOB DETEERMINATION OF BRIDGE STRESSES,

Scale—} inck to 1 jfoot.

METRE GAUGE.
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NoTe—1It is to be wnderstood that the “Type engine® ill . "of;.w . ’ .
lraled in this dizgram does not represent g J gine illus- ) No. 551 R. C.
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To - MaDRAS, BomBay
o~ F :NT INSPECTORS OF RAILWAYS, MADRAS, ) .
THE Sz;r:\l,oéi;r(;ri? riiJ\!&LFzQO\v, CENTRAL DIVISION, AND ASSAM. ‘
. : 3
{ :
{
A !
. V }‘4
- Simla, the 1st June 18393. \ \q :
N 4
tr :
: ]
| o ' ia letter No. 1369-R.C 3
i ' of Government of India letter No. 1369-R.C., I
| ; : | Wit referenggrtfspirag;rzglgirected to inform you that the draft rules for i
i { } \ dated '_git:dljtize;?aximur% ’permissible stress and workin% loa(.;d for rallezi); fb;l;légizs :
. 5 1 »
. P * ((,lfe i\e';g:mht?iron or steel have been finally approved by t e‘ overnm . {‘QV a
| Vo 3 ° ‘ he basis of the '
' ' ; ; hat these rules may form the ) .‘
. =\ ]: i ,. 1 am accordingly to request t o e with the ordcrs conveyed in the VG// -
) b , ! ations now being made, in accorda , ¢ e bridees 7 ] 1
N Y ¥ i fa investist ted above, in order to ascertain whether the girders o (ti e : ridg / \\) |
§ L 2° : Cl.l’t(ilil}]a ;21111:? circle of inspection are of sufficient strength for the loads they are \v\ X
> 1 with . o
. s ; i ,g ! at presEﬂt reqUIFed to carry. q
B H - . . ‘a
| © 4 X Q 1 N
i I Wy ™ I have the honour to be, .
I o % H .
i B ¢ T ‘E » k ) SIR )'i
: 3 o kS 3 : ’ ]
l h > ’§ | & g = ! . %
| %}7 g § P Your most obedient Servant, o
, q j” : 3 i 1 - |
== AT R S s g e |
{ '% ) E “ v . .ot :j
A P I ’ &
» v
AV | Under Secretary. :
. ' .(é [ e s
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’ =5-\' I A Documents accompanyng. ~ %é’ ;‘
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. G. C. Press, Simla.—No. z07 P WV, D.=3-6.93.~100.
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