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Proceedznyc of the Madras Government, Public Works Departinent,
9th November 1875.

No. 231.  Reaq the follawing eircular from the Government of India, Pubhe Workg

’ Department (Railway), to Major-General G W, WALKER,RE, Secretary

"~ * tothe Government of Madras, Publip Works Department (Raway), dated
Simla, 20th September 1875, No. 16 R :— .

THE undersigfied 1 directed to forward, for wnformation, a brief epitome prepared
in this office of a zeport of an 1nspection of the Sutlej, J umna, and Beas brdges, of
the Scinde, Punjab, and Delly Railway, accomphnied by llustrative drawings, -

(Signed)  W. ¢, FURN IVALL,
Under Secy. ty the Govt. of India,

Y -
No, 232, OrpzR THERRON, Oth N, ovember 1875, No, 3,207,
CoxxuxtcateD to the Consulting
, ;RAH‘WA_Y} No. 36-A. Engineer for Raways for information,
(True Extract.)

Major-General, RE,
Secretary to Government,

To the Consulting Engeer for Ralways, _ - .

Exd E C Shunker
Spare Copies
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LARGE BRIDGES OF THE SCINDE, PUNJAB AND DELHI RAILWAY.

The three important bridges on the Scinde, Punjab and Delhi Railway are
those over the J umna, Sutlej, and Beas Rivers. They are all of the same
type, being formed of double triangulated girders 1n” 100-feet spans 1n the
clear, the railway passing above the girders, which are supported on single
¢ylindrical piers 12 feet 6 inches 1n external diameter, and sunk to an average
depth of 40 feet below low-water level,

The Jumna bridge consists of 24 such spans.
The Sutlej s » of 59
The Beas . » of 34 s

The Railway was opened for traffic throughout 1n the year 1870.

During the floods of 1871 the fall of several of the piers which had been
exposed to severe scour rendered 1t necessary fo take precautionary measures
to arrest further destruction of those cylinders. |

The method adopted has been that of depositing masses of loose stone,
blocks of brickwork or kunkur, round the piers, and this plan has so far been

" attended with satisfactory results, .

The comparative sections of the Sutlej, taken before and after the deposi-
tion of stone, show that the tendency of the stone protection 1s to deflect the
scour from the vicinity of the piers, whereas, previously, the tendency of the

" current was to hug the piers and undermine them. At the west abutment of

the Beas, 1t has been found that the stone thrown 1 to protect the long
splayed wing-walls, after having been exposed to a very severe rush of water,

. took a slope of from 1} to 2 to 1 after the first floods and has not since moved.

The accompanying sections (marked A and B) givea fair sample of the form
which the stone placed round piers has assumed, after being subject to heavy
scour 1 the main channels The quantity of stone placed round each pier has
varied much, as many of the piers have not been exposed to the most severe
scour that may at some future time come upon them with vanations in the
channels of these *rivers, but 1t 1s estimated that an average of 20,000 feet
of stone per pier will suffice A large supply of stone 1s kept 1n reserve at
each bridge, and the piers will require constant attention and watchfulness
for many years to come. It will be observed that, 1n some of the latter secfions,
the stone 1s higher than 1n the earlier sections, this 15 accounted for by addi-
tions of stone made from.time to time.

During the floods, soundings are taken three times a day at the pie;'s

exposed.to scour, and any settlement below 12 feet from high-flood level 1s
at once made up to that depth by throwing 1n stone.

Aysomewhat unaccountable case has been observed at the Sutlej Bridge
in pier No, 53, which sank 2 inches afier the silting up of the channel, at
a time when there was no, water a$ the surface A similar case has been
observed at the Markundah Bridge in one of the plers, which sank 2 inches
shortly after the opening for traffic, and, though 1t 1s protected by 5,000 cubic
feet of stone and sand for 40 feet of 1ts depth, 1t has since settled 3 inches
more

Jumna Bridge

The accompanying plan (marked C) shows the several fealures of the
Jumna Bridge and its protective works,

During the floods the land, for a considerable distance beyond the banks
of the river, 1s covered with water, which, when the floods subside, flows parallel
to the embankments, and, to avoid the damage, which would otherwise ensue,
the embankments are protected, for a considerable distance, with stone, trenched
1n to low-water level, about 10 feet wide, and, up the slope, to above high-water
level Groynes have been thrown out to keep the river to 1ts course They are
composed of earth and sand faced with stone antd sloped towards the niver.
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hey had a very heavy body of water against them, the hearting
fvislxgszhetd oit in some plgces cglsmg {hem to scttle, but the scttlement was
made good with stone. Each scason the scttlement has been less, and,
although duning last season, the scour wis as deep.ag 28 feet on the face and
37 feet near the nose of the groyne, no permanent injury was done.

The material used, for the protection of the piers, was block kunkur
obtained from quarries about 5 miles north of Sirsawa Station. The earth
and foreign substances in the interstices of the kunkur were found to wash
out and fill mn the spaces between the blocks, so that 1t became a solid mass
only to be removed by crow-bars.

The quantity of stone used round the piers varies from 37,000 to 2,600
cubic feet. The average round each pier is about 15,600 feet. The total
quantity deposited 1s as follows *—

Round 23 1ers e Yy voe Y 358,660
East abutn?ent and berm .... . .e - 450,000
West ditto .. ee oo . . 220,500
Toe of east bank . e . 49,000

» Wwest . e ase . '_7_4,000
Main bund e v . e 1,059,525
Lower ,, ... vee .. - e 825,000
Total ... e 2,536,685

* - ——————— 3

Sutlej Bridge.

The principal features'of the Sutlej bridge and its protective works are
shown in the accompanying plan (marked D).

The effective waterway of the bridge is from pier 1 to pier 49 The
rémaining spans are closed with a bank faced with stone rising two feet
above highest flood level; from 49 to 50 for two seasons a powerful current
bas set against this bank, which however has mnot been affected by 1.
The water, after meeting the obstacle, flowed along 1ts face, and then
swirled round the end with great velocity through spans 46 and 47, causing
a scour to the depth of about 40 feet between the piers, but 1 no way
affecting the stone round the piers beyond causing settlement. As the floods-
subsided, the space scoured out silted up, and a flooring of loose stone was laid
on the silt between the piers,

The two small irregular bunds (marked 1 and 2 on plan) were originally-
formed of earthwork and brushwood by the contractors, but were subsequently
repawed and faced with stone by the Company. The long-upper bugd has also
been faced with stone and extended about 600 feet 1nto the river, the end being
sloped out and formed entirely of stone. The effect of the latter has been
to throw the channel further over and to relieve the strong rush along the-

stone revetment from pier 49 to 53, and, gradually, to silt up the bay below the
nose of the spur.

]
Piers 1 to 49 have had stone deposited around them, varying in quantity
from 43,500 to 8,200 cubic feet The quantity of scour around these piers
averages 16,774 cubic feet. The total quantity of stone deposited 15 as follows —

At the piers 1 to 49 . . .. 826,953
Flooring and other protection . . .. 274,940
Phillour abutment . . 83,983
Protecting bunds . e . 1,218,719
Total e 2,404,595

Beas Brdge.

The accompanying plan (marked E) shows the general features of
the Beas Bridge and 1ts protective works. "The west bank of the river 1s high
ground, but on the east bank the water spreads 1tself in floods. The two
end spans 1 and 2 and 33 and 34 are floored with loose stone, and, from this
latter flooring, springs the east abutment, from which runs g long bund 4,500
feet 1n length, which was constructed by digging a trench 20 feet wide and 10
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feet deep The earth was thrown back to high flood level and then faced and
topped with stone, the toe of the slope towards the river face being composed
wholly of stone. At A 153 depression or causeway to allow the flood water to
dramn off when the floods subside, The land end 1s well trenched with solid

stone, and the small cross bund connects the main bund with the embankment
as an additional protection to the abutment ‘

. The stone round each pier vartes from 30,366 to 1,210 cubic feet. The

quantity of stone round the 33 piers averages 13,248 cubic feet. The total
quantity deposited 1s as follows .—

Round the prers . . . oo 472,773
East abutment e 141387
West . 201,900
Bunds . 700,771
Total . 1,516,831
{
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LARGE BRIDGES OF THE SCINDE, PUNJAB AND DELHI RAILWAY.

The three important bridges on the Scinde, Punjab and Delhi Railway are
those over the Jumna, Sutlej, and Beas Rivers. They are all of the same
type, being formed of double triangulated girders in 100-feet spans i1n the
clear; the railway passing abdve the girders, which are supported on single
cylindrical, piers 12 feet 6 1nches 1n external diameter, and sunk to an average
depth of 40 feet below low-water level

The Jumna bridge consists of 24 such spans. .
The Sutlej ,, » of 59 s
The Beas s Ty Of 84 s

The Railway was opened for traffic throughout 1n the year 1870

During the floods of 1871 the fall of several of the piers which had been
exposed to severe scour rendered 1t necessary to take precautionary measures
to arrest further destruction of those eylinders.

The method adopted ,has been that of depositing masses of loose stone,
blocks of brickwork or kunkur, round the pers, and this plan has so far been
attended with satisfactory results

The comparative sections of the Sutlej, taken before and after the deposi-
tion of stone, show that the tenden®y of the stone protection 1s to deflect the
scour from the vieimity of the piers, whereas, previously, the tendency of the
current was to hug the piers and undermine them. At the west abutment of
the Beas, 1t has been found that the stone thrown in to protect the long
splayed wing-walls, after having been exposed to a very severe rush of water,
took a slope of from 1} to 2 to 1 after the first floods and has not since moved.

The accompanying sections (marked A and B) givea fair sample of the form
which the stone placed round piers ha$ assumed, after being subject to heavy
scour in the main channels The quantity of stone placed round each pier has
varied much, as many of the piers have not been exposed to the most severt
scour that may at some future time come upon them with variations m the
channels of these rivers, but 1t 1s estimated that an average of 20,000 feet
of stone per prer will syffice. A large supply of stone 1s kept in reserve at
each bridge, and the piers will require constant attention and watchfulness
for many years to come It will be observed that, in some of the latter sections,
the stone 1s higher than in the earher sections, this 1s accounted for by addi-
tions of stone made from time to time. :

During the floods, soundings are taken thfee times a day ai the piers
exposed to scout, and any settlement below 12 feet from high-flood level is
at once made up to that depth by throwing 1n stone.

A somewhat unaccountable case has been observed at the Sutlej Bridge
in pier No 53, which sank 2 inches after the silting up of the channel, at
a time when there was no water at the surface. A similar case has been
observed at the Markundah Bridge in one of the piers, which sank 2 inches
shortly after the opening for traffic; and, though 1t 1s protected by 5,000 cubic
feet of stone and sand for 40 feet of its depth, 1t has since settled 3 inches

more
Jumna Bridge

The accompanying plan (marked C) shows the several features of the
Jumna Bridge and its protective works,

During the floods the land, for a considerable distance beyond the banks
of the niver, 1s covered with water, which, when the floods subside, flows parallel
to the embankments; and, to avoid the damage, which would otherwise ensue,
the embankments are protected, for a considerable distance, with stone, trenched
in to low-water level, about 10 feet wide, and, up the slope, to above high-water
level. Groynes have been thrown out to keep the river to its course. They are
composed of earth and sand faced with stone and sloped towards the river.
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: against them, the hearting
- 1872h t(ileythadsoz:nevexl'zcgsaégmt:]of {h:rf;l‘zgt::ttla but the scttlement was
was(siwasogd Otlvl'ltllln stone d Fach season the scttlement has becﬁl lfcss, and(i
;[{?hgugh during last season, the scour was as deep as 28 fcc;ts (:11(1) nfa e face an
87 feet near the nose of the groyne, no permanent injury w biock funka
The material used, for the protection of the plersét v:la:n o kL }:
obtained from quarries allalouj; t5 xsx;ilcissrg;rtlllleot; Exﬁgi;vawer: fmiud to hrth
333 t:;ggglfufxfti%:ess;:ciseb:ar;x:gen the blocks, so that it became a sohid mass
only to be removed by crow-bars. .
y’.l‘he quantity ots" stone used round the piers varies (f)'l(')onf} 3;7.00% 1ilio 2t,(()3&l0
cubic feet  The average round each pier is about 15,600 feet. e
quantity deposited 1s as follow‘s — ;

.o 8,66 .
Round 23 piers . e vos ggo 008
East abﬂtment and berm e cor 3 sve 220,500
West ditto .. vos or - . 49,000
Toe of east bank - voe . . 74,000
y Wwest , .nr vos . .o (4, o
Mam bund vee . ves l,ggg,gag

Lower ,, ... vor . ] -y ove s

Total .., s 2,536,685
e ———— ————"%

Sutlej Bgudge.

The principal features of the Sutlej b;'ldge and its protective works are
shown in the accompanying plan (marked D).

The effective waterway of the bridge is from pier 1to pier 49. The
rémaining spans are closed with a bank faced with stone rising two feet
above highest flood level; from 49 to 50 for two seasons a powerful current
has set agamst this bauk, which however has not been affected by it.
The water, after meeting the obstatle, flowed along 1ts face, and tl;en
swirled round the end with great velocity through spans 46 and 47, causing
@ scour to the depth of about 40 feet between the piers, but in no way
affecting the stone round the piers beyond causing settlement. As the floods
subsided, the space scoured out silted up, and a flooring of loose stone was laid
on the silt between the piers.

The two small irregular bunds (marked 1 and 2 on plan) were originally
formed of earthwork and brushwood by the contractors, but were subsequently
repared and faced with stone by the Company. The long upper bund has also
been faced with stone and extended about 600 feet into the river, the end being
sloped out and formed enfirely of stone. The effect of the latter has been
to throw the channel further over and to relieve the strong rush along the

stone revetment from pier 49 to 53, and, gradually, to silt up the bay below the
nose of the spur.

Piers 1 to 49 have had stone deposited around them, varying in quantity
from 43,500 to 8,200 cubic feet, The quantity of scour around these piers
averages 16,774 cubic feet. The tota] quantity of stone deposited 1s as follows -

At the piers 1 to 49 . . . . 826,953
Flooring and other protection . . .o 274,940
Phallour abutment . . e . 83,983
Protecting bunds oo - 1,218,719
Y

Total v 2,404,593

Beas Bridge,

The accompanying plan (marked E) shows the general features of
the Beas Bridge and 1its protective works "Thé west bank of the river 13 high
ground, but on the east bank the water spreads itself 1n floods. The two
end spans 1 and 2 and 33 and 34 are floored with loose stone, and, from this
latter flooring, Springs the east abutment, from which runs 5 long bund 4,500

. feet 1n length, which was constructed by digging a trench 20 feet wide and 10
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" feet decp The earth was thrown back to high flood level and then faced and

topped with stone, the toe of the slope towards the river face bemng composed
Wholly of stone. At A 154 depression or causeway to allow the flood water to
dramn off when the floods subside. The land end is wel] trenched with solid

stone, and the small cross bund connects the main bund with the embankment
as an additional protection to the abutment,

The stone round each pler varles from 30,366 to 1,240 cubic feet. The

quantity of stone round the 33 piers averages 13,218 cuhic feet, The total
quantity deposited 1s as follows ,—

Round the piers

- . . . 472,773
. East abutment, . 141,387
West . . . 201,900
Bunds 700,771
Total . 1,516,831
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