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DProceedings of the Madras Government, Public Works Department
25th March 1870. '

No. 399. Read the following Circular from the D;eputy Secretary to the Govern

ment of India, Public Wgrks Departm'ent, (Buildings and Roads—
Communications,) to the Secretaries to the Governments of Madras
. Bombay, Bengal, the North-Western Provinces and the Punjab, in th(;
Public Works Department; the Chicf Commissioners of the Central, Provin-

: ces, British Burmah, Oudh, and Mysore and Coorg; and the Resident at
Hyderabad, and the Agents to the-Governor-General for Central India
and Rajpootana, dated Fort William, 28th January 1870, No. 4 :—

I ax directed to forward the accompanying selection of papers and plans
illustrative of the engincering difficulties that have been met with by the Engi-
gieers of the Delbi Railway Company in bridging the River Sutlej, °

From the Under Secrctary to the Government of the Punjab, in the Publie Works Department
Railway Branch, to the Secretary to the Government of India, Public Works Department’

datcd S0th December 1868, No. 312 D.
. I ax directed to forward, for the information and early orders of the Government of India
’
Agent’s No. 2,100 D, dated 11th December 1868, with fopy of .papers,. gs margnmlly noted, on the sub-
Cluief Engincer’s No. 204, und accompanymg planand  ject of increasing the water-way of the Sutle.
te. '}
Z\'oteestt);"(ﬂ',‘oenem:mg Cngineer on above, datcd 28th De. B“dge' !
. comber 1668, i
- 2. The Lieutenant-Governor is of opinion
tLat it will be the wi-est course to sanction the recommendation of the Chief Engineer to lengthen
the bridge 20 spans. \ )
3. Tke return of the plan is requested with early reply.

a

Note by ths Consulting Engincer to the Government of the Punjab, Railway Department
Agent's No. 2,100 D. dated 11th December 1868, and annexures, on the subject of, t;;n
Sutlej Bridge, dated 28th December 1868, °
Tye Chief Engineer recommends that the length of the water-way for the Sutlej be increag d
by 20 clear spans of 102 fec:‘,. ¥I<3. grounds his recommendation on the difficulty experienced ?n
diverting the river, and ft)rcmg. it 1r.1to a channel between the present abutments. In fact, g1 th
attempts hitherto made with this object, and at great expense, have not been successful ’ °
It will be observed on Tlan A. that the cold-weather channel of the present sea.son is not
more unfavourable than the cold-weather channel of 1863-66, although worse than that of 1857 gg
Lo operations of 1836 succ‘ecdei in diverting the river to a considerable extent in-th ‘
dircetion towards whi‘ch it .was desired to make it flow. ¢
In 1367 these operations were continued, but a gap of about 1,000 feet in length wag] ft
petween the face of the abutment of the br%dge and the Railway embankment, This ocpenino‘ we
protecte 1 with a very strong tree-bu.nd, behind which it was hoped that silt would be depo: te;s
and thus assist towards the completion of the' Railway embankment. The cxpectation wag p ;
unrcasonablev but the set taken by the nve'r in flood during last June overthrew all previoss
calculations, breached the tree-bund and .Raxlway embankment back to g distance of abeut 2,100
feet from the face of the abutmer.xt, and )m two or t.hree wecks silted up its former main Cha’nnel
hich, 29 will be seen by the section on Plan C. w‘vas 1n some parts nearly 30 feet decp.
It is this breach of abou.t 2,000 feet w-luch the Chief Engincer desires to bridge with 20
» spans of girders, 110 feet m~]ength (pf'ecxse]y similar in design to those already erected) at
on cstiumted cost of Rupees 7,21,756. I th'mk_, on the whole, it will be wise to aceept and sanction
{his addijoral €xpenses ﬁfr’ altho.ugh the river ey stx.ll, P erhaps, be turned soas to flow between
the existivg abutmnents, it is certain Lha‘t to u‘mmtam xf: in that channel must be attended by 3
vory hieavy annual expcnt'ixturc,. and no l.nco?slderable risk, The first outlay by which the river
¢ given piore rovta in which to shift its channcl, wiplout the necossity for large cocr
ons which may fail, will probably be cheaper in the cud. ° c‘:va
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on this most important work,
2. On the engineering

qQuestion I would
the experience I have had iy

ot, of course, yep;

, ure to give gp Opinion, byt from
divert torrent

! which threaten,. the Town of
¢ found iy {4 Govermncnt Oﬂices), 3ud the fajlyre to affort

given of _thxs much largey work, 1 feel sostrongly
vert thege Indiay Tivers, that 1 venture

further experiment on

strongly to urge the adoption of the
deflecting the course of the riyer,

From the Chief Engineer, to the Ax

In continuation of my No. 183 of the

. Y dated 74, December 1863, No. 204,
7th ultim,
Bridge over the Beeas ang o

\ € state apq Progress of t)6 Railway
their Completion, | have now

opinion ag ¢, w
In my letter of the Tth ultimo, T a1,

Bcason channels—the large bays cut, and the g1,; g
clianges will, however, he bet
On plan A, the eold

ourse of the cold-
he cxtent gnq bature of theye
ns A., B., andi C,

and . - .
running close to the high point af Phillour, and, go f, 83 I haye b:nsiz‘l‘:t: ; ~d -”trtL. br°:'n hr“
had washed against thig high point for 60 or 79 years, s3ertain, the wytep

The cold-weather chanpe of 1865-66 j4 shown by g4y, . . -
the bay cut behind the site of the abutmepy during ¢ e yood sr;:sifxn:;v 11812?8' “hich also indicate
Ahe Bluo lizes shoy the channelg of 1867~68, When 5 Consideryyy) ; ' , .
flowed in front of the abutment, anq the req lines gy, of 1868.¢q ( ble portion of the watep
which the whole of the watep Passes beljp or

d the abutment.

l:)nel AV not pegy shown op Plan, ag 1 found the
duriu: N & courge of the chapnel of any one scason. The
° M2 flugg Scason of 186¢ is, however, shown by the

¢ present seagon’, by
The intermediate cold-weathep cha

number of lines made jt difficult to trace
extent of the bay cut negp Kassabag
portion coloured pink,

The edge of the high lang above 051 1¢y
is shown by a black line, shaded wig, bro
in front of this line, was also above ordip

The high land above flood-leve] 44
by the black line shadeq with green,

The centre line of the Railway ang the £
the sand bund aboye by brown lines, the Portion ¢y awg

Plan B. has been brepared by Mr, Tanner from
Surveys by the Company's Officers since 1861-62,

A considerable abrasion appears to have ¢
surveys by the Company’s Officers, as showp by
however, states that according to report, the mg
immediately Pbreceding 1861-62,

On plan C. to 3 large seale gre shown
face of the abutments anq wells for retain;
of the Loodianah abutment op the 27th May ang 10th June 1868; ¢
ment to the end of the embankment behjng the Loodianay,

o oa the of the river up to 18¢1
M and the arge 8trip of land coloureq Light sienna,
ary ﬂOOdJevel, Cultivateq up to'the 8pring of 18¢5,
the Present time, and the extent of abrasion, ig shiowp

9 dianay 8ide

e of the abutmentg is shown by a strong red line,

y'during last floodg being dotteq
the €venue Survey of 1847

~48, ang the

aken place during the fourteen Jears prey;
a long 8trip coloureq yellow o plan.
st of this Strip was oyt away during 4

Al e e s -

] ks Department,
/ he Madras Government, Public YWorls : 77
Procecdings of the . Do AT

1
D. ; the embankment partly
A. B D D, an1E, C,, ; . A
i i » 8 0. D, B, D, hanuel above the line o
longitudinal sechozs OI;) t:l::e:]l: ~e Sthe position of the tree-bux:id ffwrossiv lelf ; anded on vl o oF
2 ds the abu ’ . f the defence-ws
ecuted towar o ds ; the portion o troyed last floods.
;h”my washed awaydduT“::kIaIS{f)zﬁ;aned, and the sand-bunds partly des roy

: the Grand Tr
point where

feet
feet wells sunk 39
] intention to form a defence-wall f(;luncz:d :(111 ;runk Toad ended on he
first my int where the Gra .66
b wa ot cing from the poin : -weather season of 1865-66,
below low-water level’.comtnfl?is wi;rk was put in hand d}lr tng the co}io:s floods ; these caused a
Loodianah side of the nvern,k across the channel cut dur-mg the I;ret ; these were re-placed, and
A number of wells Wgre S:_xll became narrower, and a portion wgre ;)lio (’1 level
ann 2 5 ave - . .

great scour.. " theIceno'th of 1,300 feet to a length of 2 fect a o xivor amay from the S
the wall built for a . ; this work, endcavours were made to 'furn ;1 ; urrent, and by forming spurs

Simultaneous f‘lt flboats m’oored at different angles with the ¢ o ,a good effot 56 Tong 1
shore by means O“me?il rs, brush-wood, ete., which appeared to ;}rocame Zowm, all there oo
and bunds of jhow cylhin Zat,her stream, but immediately the ﬁoof‘s somo change whih by
there was only the col ";) ring the floods of 1866, the cur{'ent, hz orﬁiqh o immedintely 2bove
works wero destroyed. utlle’z’river made a dead set against tfe :his bay of an arey. of oog

igher u ’ : . ; from
ave taken plac? hla}::rth: large bay coloured pink on pl‘;n.:} less rthan a month,
Kassalad, sc;url;% (;)0 million cubic feet of silt was removed i
$0

acres, upwar

ced forming at the lower
1 the cutting of this o, & emall banlll(' cglzr:(iibove the site of abutment
S;multaneo.usly m‘ short time the channels and bay c.ut behin oy o P .,
extremity, and in a Ve')’d (which we had been endeavouring to stop by
1 1 floods (w
ing the previous
dul‘lﬂo t

. . ipti ight probably be made
vt el & . Henfrey that an effcacious nion Ogsfz') mt; ;)m°3 feI;t at to}; and 10
It had occurred ;O li;.brick-work& 10 feet square at bottc{rg, 1 beiffu tgat 35 th bask of the
Khirig onss i iOd prgether by sultablo fron-work, the i eald fulr one by one, and tend to
fect high, strongly h{: ¢ bl:cks each weighing about 30 tons, wo; )
. a5, these ’ . flow fast.
river scoured aw :2;; d ofea perpendicular face for the water to
ns
make a slope i

built on a point of land near
inct d-of 15 blocks, were
‘s principle, composo i i entre of the bay near
Two sPln"s o.n thl: tll)lought desirable to save from erosion, :ne :-1 ‘::lela zear tho Grang et
Kurryaua, which ltbw:; and one of 10 blocks at the end of the defenc

illage of Kassabad,
the village o

i b ater “ashed
.l T re Ol‘ted the two at I&ul‘l yana were SWCpt away in g We(}k af th

P cCw

L r. Tanne er

: i Bridge 5 miles
hat part of the former work was picked up close to the Railway Bri hs
d that p i
against t:.‘;m;h:none at Kassabad has not yet been touche
vhile
below, whi

. : the spur at the end of
flowing a mile away from
ain body of the water was °© . bout 3 feet deep,
During 1867 the m':;“y jirt was only subjected to the shall:t;lr ﬂ;ojdw‘:::ra: (i)ts highess ; nI?)
the defche-wall’r:gquvisited this spur on the 15tl'1 May;ill;vfetﬁe Wi;}; on the followin?g evening
. Tapner repo tly taken place, but on inspecting locks Nos 9 ang 10
g;{;age had the: pr?:igeg he found a scour had taken place, and that bloc
floods had su onsiderab] tilted.
after the - d No. 8 considera y ded for 5
were out of sight, an ur had been caused by the spur, as the hole ariun(}i1 0;]{);:6; a((ele sz‘i .
It was evident ;h(:hS:ochippinos of the bricks from whuf:‘h thihblcf)'cc: ofaNo 9 bloot
] 5 feet, an Y distance of only 15 feet from e fa . .
1dth of ortar plt at a dis . : P H
;Zmaineds 2 ulso the and-bund, about 3,000 feet long, 10 feet high, l2ffeet mdlel *ftrtop :}i;gha
In February 1868 a stream side, was thrown up from the Loodianah de den}():e.-“(’f 25002015 am;
Jope of 5 to 1 on the up-surs were constructed, the first three from the efr} , e;n: o 15, oo
sf,oxx)'i«ht angle, £1x t:-ee;:part ; each spur was 210 fect long, comp_oslfd oo.srzoea tI; wh,ich o
:he o?her three 500 GE: 20 feet, connected at the tops by a very t.hu.:l mto ) : Pm: 160 foet o
art, driven downfl t 0ed ; and at the head of the sand-bund, a similar rec-spur, P
apart, ¢ 1asienea ,
and brant(:hinse(;v flxt‘)wn-stream, was also construeted.
. r
s]]ghtly u
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could be turned and guided through the bridge openi

Procecdings of the Madygs Goz'er/mzmz, Lublis ) ;mmjﬁ
~ 20Lh Mo 1879, ke,
WMM

iles in the centre whope
893 this breag), (29 fucy
quantity of brush-wood i the
Piles every day, which eould net Lo
P, and befyre the floods showe( any sizn of eulsiding,

ashed away, and 180 fect of 8pur Np. 4.
The first breach Wwas made on the 28th Mey, and by the 3041 June 1 009 fect ¢
bund and the spurs had disappeareq ; the stream 5 aving nothing

fter thigh
ance, left the bund, ang sand-banks pe ceently thepe |,

» and 3 were w

ftho sand-
firm to offcr a peqjst.

841 to appear where r a1 been g gegyp of 32
feet,

Mr. Tanner Temarks : ¢¢ Th, result of this epsy
to construct against the rivers’ encroachmentg by s

J experiment goes o
against the bund, it at once

show Ly tseles
ach & gyster a3 thig,

3 it is
for, when the Tiver

Cave
30 feet, or g to 8 feet doe i p
‘ ) : Per than g 3 can le
driven.” Tlo further addg . ‘It wag only from thig Teason t)a¢ the bund failey f):- ‘until the
- ' ( :
end of the tree-spurs werg carried away, the sand-bund e Complelely Trotected, p, r, was there
. . s 1 ; ' ) ‘ )
anything to be desired i, the workmanshlp fur al 8tood wey unti] gt t
gcour.”

had to ¥icld to the deep
The long tree-bung BcCross the chanpel Paralle) to,

Railway was scoured out about the Same time, ns 1}, bu

uffereq 1 .
in front of the abutment shown bLy the scctions taken o el and the deep ehunngy
silted up in a fow weeks, indeed, the greater portion in

A few q of Nay ang 10th of Jyy,e were

coloured yellow on plan C.,, containing from 7 to 80 m; W dayg for’““’g tho larg- gand-Lank
As a general rale, the damage to ¢

when it inevitably follows g, shoal i

which the bank ig composed ig soft, tl

rapid, forming 3 large bay simj]

such as coarse sand, dropping

below, and as this increases, the water nay
opposite bauk,

t distane above, t}a Jdine of
nd above g

N the 27,1

elitely

i3 driven into the
If the stream, however, ig runnj

masonry wall, the result jg g decp
destroyed last floods, or the abutment
1666, my attention wag directed to th
wall founded on wells. Thig sulject roceive
if such a wall was constructed, it would e at
channel would establish itself on that side of. the ri-vcr, and hay
éhe flood waters towards Loodianah, and cut in behing the'\mll,
to cnsure the stability and permanen‘ce of one. end of the bridge ¢
the protection of the strong high point at Phillour,

g azainst g compamtivcly harq bank, 5 trec-spur, or o
SCour such a3 o4 K

Urryana, the eng of the sand-Lyn]
wall at the Beeag, 0]

1 my retypn to India ip February

along dcfence-
ration, apg I became convineed,
2T, a8 the permanent deep
€ a teudency to draw the whole of

I therefore decmned it advisablo
0 place the north abutment under
L wasg then undep the impression the channe]

ng by meang of tree-spurs, which, instead of
drawing the water to that side, would cause g silt, and divert the stream to the Opposite sia :
rawing

but from recent experience of their failure at the Sutle:j, and the difficultics w.ve are encountering
at the Beeas, with a much Jesg body of water, coupled with what to?k Place (?urmg last ﬂoodq, when
a deep channel extending 1,300 foct in ﬁ'on? of the ubutpmnt was silted up in Jegq than 5 mouth, |
bave, after due consideration of all the Circumstar.ces, come 4, the Conclusion thepy i3 great

uncertainty of our being alle to turn and guide the stream through the present opening Letween

the abutments, and that the lengthening of the bridge has becomq a necessity,

I begz, therafore, to recommend that 20 spang by added to 1, len;
which would place the face of the Loodianal abatmeng

as ghown in reld dotted lincg og Plan C, at g cqyt to
Rupees 7,291,783,

mt ln‘id;!(‘,
the present clianyel,
aF, a3 pop fullowmg estinate, of

ab the extreme elze of

T

FUPEN

-~

L

dianah
the present Loo
f brick-work in superstructure, :su;xl;lfc;r46 21l of which, with the
. rick- 716,
Tho wells, exzlusive o ntract schedule of rates, I{upe?sc ’ and the Contractors could not
bument, bave cost, a the C([));mdoncd on lengthening tho bri °:1’1e are, however, prepared to
:xception of three, wonllll.d be 1 a second time without payment ; they s

to do this wor
be called upon

abutment. L . ixty-seven 10«
large proportion of the cost Of;ne:l%-feet wells, with iron curbs, sixty
bear a very 1ar3 w abutment—thre ‘
i for the ne
I estimate

f X ec be req\]ll'ed,
ra teq “'l” (:()Si, l\ll})ees -4:,18, 8«)3. FOI' thls W Ol‘k, the CO“tI aCtOIS “111 aSL pa$ment fO! Only the
Ifz -“A W d|01n1n<’ lo-feet Wells on eaCh Sldb, and the lntelnal 10'£Cet and 8'
C f()ur a o
X t e]]S,

. 2 6
o Rupees (70,03 . . i1l be as follows :—
ring-walls, amounting to ders will be a
fect wells for the “mgt“aclt:re for one 102 feet span of 110 feet gir
rstru
The cost of supe

RS, A. P.
= 20,977 0 0
sy lb(f. Iron-works in girders, at Rs. 440 oo TR 000
R 4 bolts and nuts, at Rs. 600 ...R v 12 0
Ly 10 Ca’s,t-iron bed-plates and rollers, at Rs. = a1z
. (1) 16 standards, at Rs. 30% = e
; Oll1 eal feet piping for Railway, at Rs. 1-8- o M0
P i s. 2-8-0 ...
482 cubic feet.timber, at Rs. 2 el
i : therefore, be—
Le Company for lengthening the bridge would, N
- 0,036
The cost to -
_ ¢
Abutment wolls ... i _ i’gg,ggo
19 piers, at Rs. 8,7.40 ..t.ure Wi ansiee =
20 spans of superficial structure, i

i f Govern-
i ining the early sanction o
sity of obtaining thain "
i ge on you the neces j ' oo
In conclusion, I be‘i to ‘;:;: although it will be 1mpossx-blfa foxt: iS]heeﬂrr%test o vt e
ment i o bgl fj,as b ompete 1t by ey 107 lsmo to e: out the iron well-curbs by
aterials fro mg?anm’y giving them instructions to enable th: 5 sgason
D g : . '
time should be IomS;;r lllextb to ensure the wells being sunk nex
Septe ’
August or

der Secretary to the Govern-
t of India, Public Works Departmlgnt, tz n:lelstU[Il{ :i]way Branch, dated 15
Governmen Hdia, 1 Public Works Depar .
From the he Punjab, in the Pu '
ment of the R '
January 1869, No. 46 R. letter, No. 312 D., dated 30th Decembfer
- knowledge the receipt of your letter, tion of the Governor-General in
I ax directed to ackn nd ?n reply to communicate the sanlt_:) Ihi Railway Bridge over. the
1868, with the endosml'est’oagive increased water-way to tth: Rui)ees 791,786, .
Councll fo Hhe pl:o'posat it of 20 spans, at an esnm? oo k south, the Government of India
Sutlej, by the ad(htlox'l 1o future tendency of the river to wor ues,(; that the Puniab Govern.
2. For he P}‘:SS;?HG ineers should be prepared, and T am to req
inion that the king
is ofop]llloﬂ

i i t in
i erations to be carried ou
the subject, and submit a programme of op
ent will obtain report on ¢
m

.. . No.G8 R of 1868-69,
ssi g : Register of this Office as
ho necessity arisi been entered in the Reg
case of t bove sanction has been
3. The abo

ith returned.
eceived with your letter are herewith
lans r
and the p

————

27th May 1869, to the
lic Works Department le'tter No.. (22 frz n(f:yfzdRailway Braneh.
Egtract from Pub w] Punjab, in thesPublic Works Dep that o Carlicr through
Government of the ted by the Secretary in this Departm;nteﬂected by putting in the
«¢3, It has been Bugi::in" of cost, might even now probabli; :mbrace the present channel
opening, a8 well 85daaiftgnjents a: proposed by Mr IIarnsozins:saisn :xcess of the Water-vay et
a?(:;t;o:iiile;: ninstead of making these additional opening 0 .
0
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s e,

alreaq
P 2% and 0 clos y ere0ted, from tbc
earthen embankmyen of 93¢ fina])y th

v ! Approac, Even if yyo o PArt of ¢ € water
accepted as a final solution of the difficulty, ¢, closing 1, 8 emp, UgZestiop were po¢
that have been left dry, and the removal of thejp girders to t'he ne B“ men? of some of the #pars
through opening, in itself 5 recommendation of Some importauce' p;xns Wight leag to ap tarljer
this way be made to avoid the heavy additiona] ¢t of the Dew gip der; an:i, n Btten,py might i,
18 proposed, leaving the re-erection of the pew girders oy the wogy o 3 tri given ¢, what

-future consideration. The olq Piers and abutipent would Temain, gy cou] € brigg, open fop
any time. Iam accordingly to request that his suggestion may be Placeq |, i be do ugq of at
without delay, and an early report of that gentleman’

8 co?clusions Subm;yy,
Y Position of the chay

3 as at pregent Informeq ; ngly g; ed. [ am
ted on, and willJogp p,, " g gn pr P i
he question being
**4. Should Mr. Harrison adopt this g
some, if not all, of the additiona] girder
believes that there will be no difficulty in £

plans of the river previougly sent up,
to add that the Government of Indi
the suggestion thus made shoulq be ac
rossible date, the final settlement of ¢

with the present

. on the sub;
Plainly o uch jpyp Ject g
uggestion, there ma

T yet i
8. Under a0y cirg et be time

0 ¢o .
. Umstanceg Uter.order
nding ugeg for ther ¢]

SeWhere‘ "
’\\

From the Executive Engineer, 8th Division, Grang Trun

. - Roaq .
2nd Circlo, Punja, dated 144, Jung ISGS; ;g th: Supenntending Engineer
s O, A ° ¢

“Svrgger, 1250,

Proposed extension of the Railwa
anmcn TO p
Letter No, 1,748, of the 23rd March |

Y Bridge Over (], Suilg; n:

J Ldvep ut Ph:
ESPONDENGy, Lilloyy,

ecretary 0 .
. —_— the Pupjay, Governmens
THE estimate for the Sutlej Diversion Road Submitteq b
the Punjab Government ip his letter abgy

. ® quoted, Provideg g, d Passeq Y the Secrctary to

road 5,300 feet in length from the left bank of the rivep on *BStruction a0 embankeq

embankment and parallel to it. Theenq of the embankment o OWu.-strenm 8ide of the Railway

line with the Lef abutment of the Rty o050 88t pregyny 1 Dnisheg, g bave Leen on 4
2. The Rail_way Dridge ig at Present 4 20p feet 3 Dgth loteq, )

way Authorities intend tqo ext

rds'thndl Lo informeq that the Rajl.
between 8 or 9 lacs of rupees, 8 left by,

» &t ap expenditure of
3. Asthe Proposed extension of the bridge, if carrip
great inconvenience to the traffic

d out M .
: w
across the niver, both b » Will i fut
cause an extra expense in maintaj

ning the Crossing, T by, th‘;at;nx:;lg: and
4. Itisnot, Ithink, contended by any ope that ¢}, Origing T'toadq, .
viz., 4,200 feet, is too small for the requirementg of the Tiver; bat tiPOposed len;?vth of the bridge,
ing the bridge is, that the river has receded towards odiagy " €3%0n assigned for ex‘tcnd-
Bridge. Iwill consequently confine wyself iy thig letter 4, vine !‘: ® and hag Jefy the Railway
extension, and to showing how I Propose the riyep ¥ ob

should }, e dealt ;ith ::)ectlox 3 to the proposed
1.—To drive it under the bridge as it ig a

tpresent, .
2.—To make Protective works, to oblige the

Tlver § .
not endanger the Railway embankmen;, 1 faturato Pass under the bridge, and
5. Ibeg to annex for refergnccs—
1.—A memorandum oy the €T0Zepoor whicy was made about trg.
and-a-half miles iy lengtk from the left bayl, .
2.—Plan showing the differ

embankment wgq
1862,

ure be a gource of very

y ferry, and will algg
€33 you op the subiect.

er

- " 3
. . >

e, -

SR U

] tment,
) the Madras Government, Public Works Depar
Proceedings of the . e

i ankment completed, and
Lowing the Sutlej River at Ferozepoor, with the embankm
—Dlan showing t ‘ o
T showing the river after the floods of 1863

. . iIway bridge.
4.—Plan of the Sutlej River at Phillour with Railway bri

i ight or nine
i sf, after the heavy expen(.htt.lre of eig imits,
6. The objections to thle' c:ti?lsll;?xvzr;;f;one to confinesthe rivex:dv:"mth x;:::s;)::fl& :‘:ivcr

lakls has been incurf“’d' n(z:lj;zbthc 6,200 fect given to it under the 1:)1‘1 c:’ 000 foct further. If
and to fx its s anderings ‘I‘.l Jianah side ; this year it might go 2,000 or ciple of following the
shifted 2,000 feet to t.he 00 . c:xten ded another 4,000 feet' 1 If the pn;ld pb iving too lares
it does this, is the brxd’-'ehloe to bridge all the way into Loodmna.l.l. ]Secnoth ’wil)l’ :hrow op sllt in
river ig adopted, we o at;e river n;t being able to use the entlr? e}na d;rcction of this silt, it
a water-way to the bridge, d the following year, if the river sets 1]1n t lt(;)er hand, if only the full
the part it does not wse, a:iloin'r will scour its bed. Whercas, on't e 0hithin these Timits, once
will cut it away, and lfldio are :ivcn, and the river co.mpelled to Lei;;a: depth.  Third, mith the.
requirements of the t;ﬂ-: t:Will k:ep to it, without scouring to angef the bridge as it stands, and
haing formed lt; ?er ’t}:e extension, the river could be forced un

money sanctioned fo

3 on ment-
ec Orks cou fO a length Of t!wo miles aiong 'he em allk
n t and pro f-3
ptrma

-

: urned :—FEarly in
ine is the mode in which I propose. the nvex: shou::nb: et tormod Bond on.
7. The folloming lls)” gurveyed, and the point at Wh.l ¢h th'e rilvel;d bave a shelving bank on
October the river should . Nbe foul;d within a mile of the brldgeh; li)iiﬁ‘;ur ide, AG this poiat two
Such a point ¢t} alwsythe river would here have a set on to t et r surface, shonld bo cut, passing
the Loodianah gide, an ide, 100 feet apart, and 1 foot belovf wate L i’tself below tho bridge
els, each 20 feet Wl}’» into any convenient nullah, or into the riv £ the channels, formodop
cm:ixc]: th:a bridge, and ﬁflhng l: tzr s{muld be run out above. the r-noutllxs 0. vtvlljm e wat’e  bectmes
;‘r:'om the Loodianah Sldcia? bﬁt coated on the up-stream sxdedvgtlllsc :ny : ctream, and Bllad with
j fuscipes and eand oF ”‘“‘ country-boats firmly ;;‘,nchore ; when the river gets too deep for
T to continue such 2 SI- , d a bank formed behind them ; W' en dicular sides 12 feet
too def’l:ld jhow should be sunk, an L 50 feet long, 10 fect broad, with perpenhl tertor atreagly
sa'nd,ta answer, ﬂoating-t-)oxes’ de;ilcor beams 2 feet apart, irou-l.mees and It e tlr cam, and frndly
tl_lls :2 inch planking, 1:11:5 T an sand should be placed sides on to tl: ?n the, o
e nd snd fed :;l:ue:dl (:)‘:' the spur and sunk. If thzsie botxzz ::f)e;ll;nchannels, which will
. ine from and set direc
anchored 10 8 llne_,u cause the river to take a turn,
they w1

i 1 to the success of these
. i essential points

the riveh it the requirements of the river. The

ay to su

be cut an

u as n n to pi y the
i t to be broken to pieces b :
1 are—/irst, that they should be strongly built, so : o sp ‘ v
floating- ]oxesu ) n A nd, that they should be firmly anchored, 0ill nmst tbe rwiaehr Edetatwi y on
oo f the current s 628 11 should be sunk in such an angle as will a he riv ng on
force © hird, that they
and thard, e

cross br

. 'i""m;u h ' it in'uring the embank-
emthe ouths of the €73 ” tly under the bridge, and to prevent its inj
to 1 ermanen
- the river p
8. To keep

interi iameter with 1} feet walling,
fnuous masonry wells, 4 feet mtzrw;md;:;non the up-stream side and
) o unk o contl:: the foot of the slopos of the emh anabutments on either side. The
ﬂl‘ﬂ;{d e sunk 50 f‘-‘:.t d'eier;y for a length of 200 feet fr:}r:l the From the end of the wiog.sall on
par Line 0% ral’¥ i 1ls raised on them.
lel to the sonry wing-wa
paral ted and ma

' tO be ran Out

i the line of railway. Three
left bank a masonry sp:l-r D T of 1,000 et at right sngle to
the f¢ d in a continu ,

ther, an
to each 0

jor di ; t walling, and carried
than the others, 13 foet interlor dl?lmxiglrs; t?:)fsz sunk in the concavity
ey ]ar{;er' sible to eink them ; o sma alls, 1} brick thick, raised
of the en r as deep as 1t 18 poj to be concreted, and masonry w b, e atsight oprin
60 fect, t}?e large ones. The We.l g ven more spurs, 1,000 feet long, to :hese - ;,o N
between bove highest flood lev.'el ; Se1~ of 1,500 feet, the ﬁrst. 500 feet ofb A
3 feet 2 f° ailway, and with mtervaf' slo ;s 1in 15, and ra,lse(.l 6 ft.zet abo llbfeet el o
the line o ::te d with clay, top 8 feet ,ma.sgn"y wells 4 fect interior dn.arier:rl;no,wn o
;‘;‘: a::mc:indcr of the Zp:: :;;Z,O:lvith masonry wall 6 feet above highes
15 at en
three large wal

—t
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Proceedmgs of the Maq,
\ B

Mhu‘a_.-.......u....._.-.. ........

as Governmcnl, Dy

timent,

9. Thig will give g wing.wal| on the i
close up to that bank which ig

at present on thay side. Op the Loodi i
. odianah gig
length of 10,750 feet, or over 9 mileg,’ o per

10. The cost of the

: ght or Philloyy bank
high anq formed of ha .

» and ag the right 3!
rd kupky, 80i)

Manept Protect;

atment is
» othing further i4 required
e works wil] Le given for a

86 Wing-wallg anq 8purs will be a4 Per anpe

v xed ditaj] e
2 Wing-walls, each 200 feey in leng

1 Spur, 1,000 feet jn length, a1 m
7 Spurs, L0600 feet in
Rupees 80,000

th: at Rllpees 92
asonry, ‘at |
length,

500 ES.
/1900 each cee 53,000
» 1,490,000 '
half-masonry, half-eapq), a0

. at
s vee *se .ee -’),G0,0')O
Tota} 7
11. Ty a »35,000
ithows an'; ;O:EZe:slon gf tile bridge by 2,000 fee ;4 to cost between g d9
7 confin . an
—_— t e wheregs by the ap lakhs of rupces
. SUM permanent protectjye works for & longty, of 10~ above plan fup about the
given ° 1100 feet o

. therq is
across to the left abutment, 0W1[3g iader the bridge, and e o
13. Against Iy proposal for p,
tors have ordered oyt the
and Peshawur Railway,

of a duube

e embankmcnt right
¢ extending the “bri

girders fropm England.

Durs,
No. — TON\\‘ e
cubic feqt, Totay, Amount, Tutal,
R \
2 | Wing-walls, 200 foet 1n length— T T
. N Rs,
®
Masonry, 54 wollsx 1,296 6 o ft. in each = 69.90 ’ "
Concrefe, 54 ', % g383° | v = L 30 per 109 20,080
Well-sinking, 54 $» X 50 o = 2’;“8 27, 100 8492
Wallover well, 400 % 3% 1g » = 1,’638 38 » 100 21,600
e’ »n 100 3.600
, Total cost of two wing.walls TTe—— —_
. A R . 54,671
1§ Spur, 1,000 Jeet an lengik, oy mASonry — N —— T ——— -
. 3 8 ' s,
124 wells, cost of each ag above -
asonry,  Zwells, X 10,179, ft. in each— '36“537 916 1,17,304
Concrets, » X10003 0 D 31,804 30 9,161
Well-mnking, : X 60 ” » = ,180 fg 7,951
Wall over wells, 1 X 1,000 1576’ n o = 7,500 80 - g,s:'o
——— e
Total cost of one spur [ I
"""" A 1,33, 895
. R D
1y 8pur, 1,000 1n length, halfec’ay, kalfemasonry—
58 wells cost of each g4 above T
3 large’wells as above with wajl N e ?.“ ::,’f’ff,"s
Earth 500 X 93 X 6 c. foet 1 sach 293,000 [Rs. 100 por 1,000 2,’5;3
— | —— —
Total cost of one Spur e 7 e
------ - 9,830

'"—-\“\\“\\_ =
(Signedy 7, p, C. ANDERSON

. Exee, Engr., 84 Division, ¢, 1. Roaa.
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ably cut away by the floods, and it. se:r:s;
removal of this point of land the rive

-
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ﬁ i inon Of the Consult"l“ I:n"l eer
r sl o =3 ’
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Th

[

- Despateh, No. 17,

month, they m

bt ok a ZF

; Ls Department,
T Proceedings of the Madras Government; Public Works Dep
Proceedings o ‘

95¢h March 1870.

K n ider-
ite K f late years been consi
osite Kurryana has o A ider-
?:-m]ky :5 I;)e still more cut away, a.nd n th. e event o
1}1Lnet improbably return to the Phillour side.

0 y

3. The point of low-land on the left

ibed in Mr. Iarrison’s letter (dated 27th

. ich is descr . 20
The low-land here alluded to is that which xsnever been known to overflow. This may

(‘p e > ’ 1

< ation, . al miles to the
doubt be correct as regards the present gener k being as at Loodianah sever
ou

time con-
southward. diately above Kurryana at the present ti
mme

he correctness of the decision arrived at by tG(?}ve::
the cor he Lieutenant-Gover-
. ear to the X
f the bridge at Phillour, but its does no;:;ipwas or was nob the best site
1 i — - - v 'y
ment in fixing tl:le site Oi e from re-opening the question asto W i
can aris
nor that any goo

4. The direction taken by the river 1

ineeri i view.
from a purely engineering point of

e

. Delhi Railway, dated 3rd June 18G9,
\, Esq., Chief Engineer, to the Agent, elhi Railway.
From J. IIARRISON, Esq., e,

ng Ww y o N h of
tter, No. 612-R., dated 27t

1ting Lngineer has forwarded to me a ¢op f a lette

The Consulting L.

ic W t, with copy of
i lic Works Department, .
f t of India, Pub : the entics of
May 1869, from the Secret:;ri to .i}olvsc;;mgfom (b Secvetary of State for India, on the sub
' dated 8th Apri ,

Government of
i the Secretary to

for the Sutlej Bridge, with suggestions of

ter-way 1o

increased wa

bankment in
i ted, and make an em
ks Department, to shift the girders already erected,
. R ’ i arks :(— .
Iﬂfll-l, I’“‘bl:)n which I beg to offer the following rem | A i i
this plaze, it is suzzested an earlier through opemn;g ;,n.t:boen ey removing the

In paragrarh 5 kin::n cmbankment. Now a contrac(i (;ne oo s shimpel e e
present girders anda::ato Ife delivered on the 24th J uly, a;z s ovntrs bons e ony st
" ted to arrive : :
last of the ex > easonably be expec . e e ey e prepared
4 therbfol;i r,;herc would be no saving of tlm'e by r(;mt‘)l\; c;bain:‘; es m&intaini;g !
to erect them, consequen my experience of the river, the risk a.nt : criafnt o mainaining o
even if thers wors o b)z’mkment in such an unprotected position p

ication with an em

communica

i i 'kS De &rtment. .
W h Secretar to Government Of Iﬂdl&, Publlc " ol p
i Of the y y
the views

idcrable
. ah has reccntly been cleaned ou?, anfi a consi
e o i gty 3ttt o r b s el
ol O 3 e fiow:neact a considerable increase will take p ;:,;e s i yar's ool i
e - o] ’ sae a larxs cold-weather channel on the he Loodianah side a few
?act I shall not be surpn.se:‘ :Zt ;f 1 ;bandoned hor chanaol o ibo P
A chaancl was cut in ir

o0 w yiw wi is every appearance of its
ured to nearly twice the width, and there is pp
i 0
months ago, and 18 now s¢
t s oV

i . C. B,
increasing. fow months ago, of laying the plans before Colonel A. Taylor,
tunity, & S
I took the oppor

: . long discussion about the Sutlej ; he
jab Rivers; we had a long i
i of the Punjab ; illour abutment under the protection
d great experience isability of placing the Phillo
who hashad g as to the advisability of p

rlor T
b the same. I told Colonel Taylor
. hole were pretty muc ‘ bad triod e,
ar views on the w sh-wood for defence works ; he had tried som
: i brush-woo ;

i with a chain aad hat might be the result on
had thought of 3 line of weulsc‘ and found it answer, but could nc;t say v:h;zm leis s 5y e
lh'nw similar on a small sca ‘;re found on layinz a line on the plan nething
t 1 o le"
sver as the Sutle)
guch a river 2

. ’ t

d this might have to be considerably extended, and the cos

ce with would be of use, an ;
commen

fully agreed with me
of the hizh grounl; o
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. feet in length which had subsequent]

and a Jarger one was made at the end of spur No. 11 ;

-

ublic 1y orls Department,
. 254} March 1870.
Memorandum byJ. P, C. AXNDE £8Qq. i

on the embanked ropq
14th June 1869,

» Grand Trunk Road,
er Sutly at Ferozepoor, dated

Previgos to January 1862, ¢he width of tle River Sutlej gt Feroze
the metalled road on one bank to the metalled roaq ¢ '

.S‘miles.. During the rajng there wag pot a piece of dry groung in the whole of these 5 wiles.
The Iain body of the watfzr il mes througb two, gt other tiyg '8 throush three or more
channels, ang b?tween these channelg there wag marshy Eround, thpoyay, which :1, traflic of the
country had to wade, Year by year the width of iver beg and co: ! ) ra} tion
to traffic, increased, whilst, til} 1862, y senently the obstrugti

) Lop 1Ver with: 1s.
The river wandered yp P the river within boun¢

Y Bometimes jtg right bank,
channely iy, different parts of ite
nt of 5 mileg

The difficultics and annoy-

Poor, in a direct line from
the othep bark, was a little over
owed somet;j

of th
te provided for aroad 3 : e
feet above highest flood-level, t}e emban ke wa

the road, they were to be Placed 1,000 feey apart at r
be 500 feet in length, the ends being Protected with bulle

slopes § to ), and raise 43
SPUTS raised on a level with

he ‘mbanlment, and were to
oW,

banlments made

i the second shows the
4. Before the floods of 1862,

the edge of stream No. 2, gng emba,
2,300 feet was left for stream No. 2 i
completed with their spurg 500 feet i

1730 feet in length to

Both the ewbankments wers

» and intermediate gpurs 250
5. In June 1862, the river

Commenceq to Tise, apg took g

. ’ 8 '
stream No, 2. After each flood it eug AWay a portiog of the highelta 0;1 e ot
endangered the safety of the embankment which haq o0

b D its left bank and
this, rafts of bullees ang Jhow were anchored in the urrent, which had :st la:d,] To cl;fl:
on the action of the current, A number of bullees, 19 0% the least effec

feet longs w H ”
83 per marginal sketch, ang the ere then tjeq together,
clay making o hurdl

interstices fille
€ 10 foct lone

It was placed at the

was firmly sceured with strone

€en formed on t)

ad, and 5 feet high.
being eyt away, and

edge of the bank w;

. TODes, when the Tiver cut away the
. . - grouand on which the hurdle had beep PMaced, iy £ell into the );ivcr
and sunk.: A deep hole W38 made ip ¢, river
sunk, and on this hole the ¢

arront | bed where tl,q hurdle

et turneq, he left bank t

away for ahout 200 feet more, aftop vhiel the river stoppex‘; a:loicnu"

any further damage at this point, but went on cutting back 7, :

“ards Ferog, oor, i ‘
kept on the spot where the hurdle had bec“' SU?k- Up t.o t.h 18 time the e‘“‘r’)ar‘km:“?‘;‘0?::?03::;“;;
about 930 feet had been carried away. Finding the sx'nkmg £ the b, :

31 Was 10 feey broad, 79 feet long
After one of t}e floods iy July 180 .
on which the hurql, haq been pla, d;

& very deep holg ¢, be forige on “thc' .[, gh(i
b of water in thq Tiver 4 rouu'd t} }Kll b X
I could not touch itg bottoxn. frop o but

¢ river continy-

— t —

feet bigh, and wasfirmly secured with strong ropes.

cut away its left bank, and carried away the ground
hurdle fell into the river head foremost, and caused
river again turned. There was only a depth of 8 fee
vith two bamboos, each 20 feetlong tied together,

tinlength, A gap of |

*
d up with,jhow and

.
1
!
i
)
¢
{
P
H
oY
7
:
'
!
{
3
t
H
[}
) S &
.
1 »
,
.
' ™

-

r——.. ot i £ —
st ras

.

Procecdings of the Madr 955 March 1870.

0 with similar success to the fornler
- lo was formed 4 ¥1°0 1Y°' 9’ :l:;hri\srleinin Scptember cut away 1ta
ing to cut Lack, a tlirl Luri edone to protect spur No. .7,11 T o kent mas batwcen spurs
tw:;. D fore anything could ° Jdaway the ground on Wlncoo et pare sk ataput
Sy f“"b“‘:’- nndn?ri:cthe embankment of about 4
Nos. 7 and 8, anl made 2 537

Y0 ’ n h rtaer ql_‘l 1ye was (lt) he Cmbﬂnl\mcnt.
\ ter th‘ no fu th m Ps
oy alte

4 threw up sil toward its right bank. In
1

. e bauk, . ins, silted up
\Whils the river was cutting away its left f water had flowed in the rains,
6. Wlhils

: in body o )
Ler. clLannel No 2, down which the mnmbbﬁk)meut comypleted right across.
Octcler, clanned 2 ' .

aired and the em ] fall of its bed by
when the damage done was repaired aud due to the river baving reduced the
R 2 was

he velocity baving been decreased by the reducl;
o “fo ¢ the flnods, the distance fro.m A to'
o orthelcﬂ. bank from A te opposite B was

7. Thesilting up of channel .\o.\vo )
one-half, by its winding round by e depositel
. f i ecessity w! 8 be
i thefall, siltof an S pember,
;ll?ln Of\' o. 11 wag under 5,000 fuet, whereas, in Sej
aAn W, ‘ .
' it willLe
ahout 10,040 fect. . Len alonz the new cembVankment ;
| iter of the Lighest food lines ahen 7 ':0 feet long, the river rose 11 feet
et s hfh; utarkment No. 1, which mas 1,12 th nmﬂoo 13. In 1863, wlen
in 1362, along cu ' ] 1rhest hnow Ja.
o) hat "‘lexln:-x;t' and Ea!fa fo ot at its end above thclh'ﬂ.‘:"r rose 33 feet 2t the Commones,
“1‘ the c‘f“"""“‘l. e ol"un‘ ankient was 12,906 feet long, the rive
the continuous lin -t L

' '] .
men 1 Yove the Lisliost known ﬂo(uh, Lefore HAC cn.liaukm- ut wasmade
cut, llhd 1 fUOtl’At 18 (‘h‘lﬂu{)‘t‘ the b mHCh

. 2ad paragrapl, the slopes of the embankment aud spurs were made atd
ey el ;n tz’;’."“ I'; ' ﬂl“l ‘;;‘ 1) Ricep for the up-stream \!ope and for the Epurs, as
of base to 1 of Leight, this was fuunl to Lo '

N 1 n V i 3 { 5 . 8
the eplashing of the wter waslc | the clay down to sn inclination of from 10 to 1o Ll
. -]
latter should, 1 think, Le 1
8purs.

10.  The Lody of the emlaniment agy ] epurs was made of sanl, which wag coatel ovr w

: : 3 fee Lo v
clay 2 feet deep on the domngtreqsy o Iy and e the roal way, anl 3 fect devpoon e up- 3
side,

: : : pestream gl !
2 sl pe fur all sizmlar e lanliments on the Up-siream f1le ax.l fo all

iy

reim
11 In the floods of 1863, (e ebankiment Lala narro (T

the flood waters rose ucarly ty tle tep of tle cmban'u:mx.t, aril

of the road to prevent the Totsitilty (f 1 fo6 Lwat,

¥a3 due in the first instance 0 the acting o

way bringing it below furmat

ion level, whic
and in the sccond to embankment N, 3 uo

pe from t ing earri,
A wan nale at tle Uy
Fover-tupping the cilankuen,
{ wind and traffic for one Yea® on the tur f;‘cﬁ of ¢
h would not have occurred hod the roy g Leen 4
t having toen cumpleted to frmation level.
1 1 i 1 the boats tu 1
H <, be admittel thae the sinking of the hurd] & ane > rned ¢he
12, It will, I think, V4 4i tting away tho whole of the ¢round on which the embank.
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. orks ep rthent N 1:y7 ?)l‘al:]ch’ to t} S cre‘:::\ctcm-t. of ”lc lejﬂt‘ in (.110
am directeq " Gated | Y to the Governmcnt of Indias
May 1869 to acknoweg June 1869
» and R ge th s .
on the sub;ecs z;.C.C(mlpan)"lng Dk?patcehric\?pt Publie Vorks 1)
ward, for the n?:reased W te"'Way forkt ;II‘ *om ler 3y, fPartment X, GI2-R., dated 27th
mation of the ¢ Railw, cy U N08tY's Secrctar 2 India
< y of State fur Indids

idze .
ab Ovep lhe -Sll”('j' and in r('[“y to fur-
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Y, with enclo Y of o letter No. 1,504, dated 15th

Congylt
would he “ng Engine ur
mantagy Elore advisalle to exte :r to th; overp ¢ from the Chicf Fngincer.
® eXisting yq¢ the bri 22 b Agrees wip) . . it
abutment 9q 8pans f; er-way, Bt chanpe s ¥ the 5 dition L the Chief Engineer that !
Dgineer, byt wag r:?m the Philloy, side 5 e Position towards 1 © Bew girders ordered, than to
18 a:s vet no certalntnylfte by hi for . he latter ideq }, 00diang), by moving forward .Ul"
Philloyr bank, 3t the river vil orasons 8iven by the C‘;‘f'a’?'CSted itself to the Consultind
] 1 o IR
The danger ¢, Ay lengthened peri e Engincer, and becauss ther®

od, forsal. altogether the right of

fallen, whe <
’ n b ¥8 o ment B n £ d .
be ot ‘NMence oy pie . urin .
g. eat d?.nner for the eml ttlng, this } Ppen 0. hmo}lt of the flan has
against this, it hag Ankment baing P Mmedig ) 1,0)0 » but after ths water ml
’ ecently oceurreq .. o SCOUTed °7 8bove the bridge, there woul
red . rrize, there

. abutment ; as a safo-guard
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rent, Public Works Departinent,

Proceeding the Madras Governi .
ngs Q‘/' e 4 . 95th March 1870.
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' ’ . ”,
ret advantaze of achangein the present channel over

for the a‘»at;du;md abutment taking the fi

, e . - .r the girders; thus
which the extra spans”are to be erected of flinging up an embankment under g . ',
) hore above the bridge will be

having an advanced abutment, if this can be accomplizhed, the(foi‘;iankment b ont away bebiud
extended, an1 there would thien be about half a mile of land an

o of these bays.
the advanced abutment before any permaneat damage coul‘t_i be d;r:;eb);;?;r during floods i3 1,200
At Kuryana, alout eight miles above Phillour, the width o

11 t was not
fuct, 500 fuutof which is only & few inches deep, aud the proposed addition of twenty spuns

in any way influenced by.a desire to obtain more water-way.

river ** has latterly shown a tendency to move gouthward jagal . . .
feet long, completed two or three years ago, cté.,’” there appears to me some mlstag pr?;e?:;o?):?kth::
point, for the bridge, as originally intended, is et incomplete, arfd I repot et s o ﬂ-)e
September 1802, there was a deep channel running against t.,he pro_)_ectm%s‘fﬁﬂ ro m_a about 1,200
line of bridge on the Loodianah side, 8,300 fect from the hizh land at Phillour, -

. : i i d of
fect behind the site of the proposed new abutment, while a little above the line oppasite the end ¢

Grand Trunk Road the channel was 2,500 feet be?‘lind site ofabutm'entt. 1o cirders being ment ot
In conclusion, I strongly recommend no actior be taken to preven giract

————

. nber 1869
Extract from Public Works Departuent letler No. 1,306-B., datcd Ath Seplember !

{o the Joint-Secretary to' the Government of
Department, Roilway Branch. . N

T ax directed to acknowledge the receipt of your letter, No. 137‘1)1'1’1 .d;te.(: the

17th June 1869, submitting copy of a letter from the Agen.t of the I?le (; xml:\:a(}:
Company, with enclosure from the Chief Engineer: and statmg ﬂ;t tt e : ;)tl:!:i 1:;;,
Engincer agrees with the latter in considering 1t more advxsa. tc. oﬂ i :
bridge by the addition of the new girders ordered, than to r.nam ain (lietﬁms bmo
water-way, but change its position towards Loodianah by movmg'forwar 1 the & ut-

nt twenty spans from the Phillour side. . '

- 2. Un{iel‘ the circumstances, the Government of India are no:ldlsr;:;:dafz

interfere with the despatch of the girders ; but desire that, as 00D :Zd ;c; T e

over, a report may be submitted as to the condition of the l‘lv:: further orders

proposals of the Railway Engincers, and then, if it seems necessarys
in the matter will be issued, ‘.

) nt

Notz by Lieutenant-Colonel H. Drummond, R. E., Congulting Ergince’ tf ;};e ?ﬁ;‘r:ﬁhe

of Uz? Punjab, Railway Dcparh;rent, on Report, datet'i 1st Octo ' October

;S‘Suct;e} Brf'd.']e by the Chief Lngineer of the Delki Liar

lway, dated T

the Punjab, in the Public Torks.

Government of India

B the orisi . the
I pruecrep the original of this report and the plans to be forwarded to o October, as desired

from Lahore, in order to ensure thejp arrival at Simla during the first week

mber 1869, the remarks, there

by the Supreme Government i \ ann Qept
in letter, No 1,806-R., dated 4th Sep e plans, but this s not of

fore, which T am now alout to offer, must be made without the aid
much consequence, as I am intimately acquainted with the loeahty
the Sutlej between Phillour and Loodianah, having frequently inspee
years. Moreover, in 1843, I was employed ir'l riosol watching this river at t
the whole of the rainy 8cason, observed ’tWice d:;ily tI{e rise and fall of the water, noted the chang
th'e agurs; of the main stream, recordeg formation of the sand-banks, etc., €t¢:
he mz;x. ncei _l‘n:‘xrd]y obscrve that thelength ofa bridge over a Tiv
imum discharge of watcr, Lyt a very great deal on the character an

4

of the railway crossing over
ted it during the last thrce
hat point throughout

cs

er is not dependent entirely on
d beight of the banks
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s that over the River Beas between T - .
3,520 & e.j Dear Bhawulpore, which is PUBLIC \TOBK?) IA . . 3
estimated to be required over the Sutlej alone at Phillom’-. T which is 470 feetleas than that NT OF IN T T . i
3 Taking round numbers, 4,000 feet of Watel‘-W&)’ was considered to be sufticient for the ! F DEPART:.\_[EN . . N ,‘
bridge between Phillour ang Loodianah, becsuge 1t was founq that the rjy ¢ . .Ut lK ° { OADS. ¢ )
about five mjleg above Phillour, wag dischargeq between bapjg about ¢ 0gq fl . o Tt hur{n,’;,t ' AND R - o,
the bank wag high and of 4 comparatively bermanent charactep on t,he 1 ;.:' apart, On the l_x;, )  jcations. 3 ) 3 N ‘
the bank had not been topped during recent years, but it wagq cl:earl art ef » 5 far as wag L“?“’D, 3 R T !
the permanent bank corresponding to that op the right being gopg ¥ part o t.he vall?y of .Lho river, - ' o o
high land at Loodianap, ’ * miles offia continuation of th f DowpAY, BexdAL, THE Nortw /. 1
4 'The kigh bit of alluyig] land on the Jefy bank Kuryan, ) i ' s OF I\L&Di;i; PL:BLIC"V 0RKS DEPARTMENT, * « 7 1
b? the river, anq will, T have litt]e doubt, ere long be entirely ¢ ls'yem b7 year Le.mg eaten into UN“B', l : AL PROVINCES, qursnf Brryan, * :
tionably lasted l?ng enough to haye admitted of the constructi{;u 21l‘;-xed away, but it hag unques- EHE CMTRi*FSIDENT AT IIYDERABAD, AND THE -} !
ally pr?posed, vz, 4,190 feet, However, to have aintaineq tho bﬂ:brldge of the ].cngth ongfn' : Axp THE c;;;TmL INDIA AND RAJPOOTANA. T
Protective works would most certainly haye been necesgyy ® Pridge at that point, exten-ivo fRAL FOR oy o p
5. I beg particular attention to the ing . : ST : S
high permancet pag - theright, 1o hz:ezzdﬁ?gho:;elr:atmns, the €rossing at Philloyr has a E R iy
the left su(lie a8 at Kuryana, ang the consequence i3 4, by GOIi;:lJ:yhPerll?ancnt alluvial bank on - e -~ o ,
utmost endeavours of the Engineers, both of 38 been able, jp ¢ ite of the . . . -
m0re and more on the left hangy v, it has cutt :0 r(;::;fany and of Contractors, top encroach orT WILLIAN, JAI\EARY ?8, 1870 . "
ment of the bridge ag originally planned and the lef; bank 'Eiun .clfannel between the left abut- 3 : £ L :
this channel and force the river ¢, Pass between ¢, abut at it jg Possible even poy to divert ) .
but T am confident that 1t can only be dope at an ep rmous Wents I 4, Dot prepared ¢ dispute ; .
of lengthening the bridoe by 2,000 feet and the annyg] ¢ cxPense, exceedingy

ard the accompanying Selection of
W "
< .~ & Probably the cost

-000 feet apapy - 218 Of maip 8 the river when in
feet apart. Such considerationg i

hoincering difficulties that have been
nication will not readily be liable

Llhi Railway Company in bridging the
to be broken, ] cad m Ing assureq that railway commy- . | '
* bridge in preference can be to trying furthep coerciy © Measureg of Jep, i ‘ ) ) oo |
) gthening .
the most prudent that can be adopted. ®¥perimentg With the ripep i8 on the whola have the honour to;be’
— 1. Siz,
e | .‘ - .
. : our most obedient PServan ; .
No. 400. ORpER THEREDN, 25th Mare}, 187 ;S.' 1 A
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