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GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

i

Railway.
Read again the following papers :—
G.0., dated 9th October 1890, No. 1495 R, Public Works.

e

Order—dated 9th October 1890, No. 1495 R., Public Works.

The Consulting Engineer for Railways is requested to submit a note embodying
such information as may be available with regard to the comparative advantages and
cost of a ferry and bridge over the Godavari at Rajahmundry on the East Coast

Railway.
o (True Extract.)

- (Signed) T. GRACEY, Lieut.-Colonel, R.E.,
' Offg. Joint Secy. to Govt,, P.W.D,
Railwg.y‘Branch.

T ————

G.0., dated 93rd October 1890, No. 1585 R., Public Works.

From the Consulting Engineer for %ailzg}(;s, dated Madras, 16th October 1890,
o. 686.

Nore by the Consulting Engineer for Railways, dated 16th October 1890, on bridging
the Godévari at Rajahmundry.  ~

. From the information available in the office of the Chief Engineer for Irrigation
it appears that the Godévari at Rajahmundry 18 about 8,500 feet wide and that the
water rises about 17 feet above the dry season level in high floods, The highest
known flood over the anicut gave a discharge of about 10,00,000 cubic feet per second,
and the average velocity did not exceed b miles per hour or 7-3 feet per second in
the current. The discharge of 10,00,000 cubic feet per gsecond from the drainage
area of 115,000 square miles appears correct, as it nearly corresponds to the highest
flood discharge of 820,000 cuhic feet per second in the Kistna with a drainage area
of 97,000 square miles, and the catchment basins of both rivers appear to be subject
to similar rainfall. It will be seen from the plans that the river is narrower at
Rajahmundry than at any place within reasonable distance up or down stream. This
narrowing is probably caused by the presence of soft sand-stone rock cropping out in
the bed of the river at the Rajahmundry side against which the water washes in high
flood and where there is always deep water at all seasons. On the Arungabad side
on the contrary the water in flood is slack, the bed of the river sandy, and the dry
season channel of the river is constantly varying as will be seen from the plan of the
sand banks in the river for two seasons about 10 years apart With the exception of
the right bank where soft sand-stone rock crops out the bed is said to be of coarse
sand which is supposed to extend to a great depth, but no borings have been taken.

9. Owing to the position of the ahicut about 4 miles below the bridge site, if
the river is bridged at Rajahmundry sufficient water-way should I think be given to
pass the bighest flood without greatly increasing the average velocity.

Tt would I think be proper to provide for passing the high floods at a mean

velocity not exceeding the mean existing velocity of the river in the current. This
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per year, which ecapitalized at 4 per cent. would re 7 i

ol . present Rs. 37,50,000. 1f to this
8}”’} Olf' Rs. 37,50,000 be added the original cost of the ferry Rs. 1,1,00,000, the total
capitalized cost of the ferry would be Rs, 48,50,000 against Rs. 53,00,000 for a bridge.

: ¢ ligures I have given above are even approximately accurate the case
in favo? of bul.ldmg the bridge is overwhelming, and atlgl)l events a’;ase has b:een made
oug which [ tbm.k shows thfzt the cost of builling a bridge should be fully investigated
s]mt compared with the capitalized cost of maintaining and equipping a ferry before the
t: ktmi) 1s decided vpon. With the help of an Assistant Engineer to make surveys and
. ke borings at Ra‘]ah.m_undry Mr. Spring should be able to make out an estimate for

ridging the Godévari in a few months and ovders might be issued to Mr. Walker to

10. If the fi

this effect and the Government of India informed of the action taken.

P.8 —S8ince writing the above I have ascertained that the annual cost of

maintaim'ng the ferry over the Indys at Sukkur was 1§ lakhs.

Submitted to Government.

Order— dated 23rd October 1890, No. 1585 R., Public Works.

Ordered that the Government of India be addressed.
(Here enter No. 1586 R., dated 23rd October 1890.)

(True Extraét.)

(Signed) T. GRACEY, Lieut.-Colonel, R.E.,
- Offg. Joint Secy. to Govt., P.W.D,,
Railway Branch.

—_———

Letter from the Officiating Joint Secretary to the Government of Madras, Public Works
Department, Railway Branch, to the Secretary to the Government of India,

Public Works Department, dated 23rd October 1890, No. 1586 R,

I am- directed to forward copy of a note by the Officiating Consulting Engineer,
Madras, on the comparative cost of a bridge and ferry over the Goddvari river at
Rajahmundry, from which it appears that a bridge of 30 spans of 200 feet is estimated
to cost Rs. 53 lakbs or Rs 49,50,000 in cash, omitting Rs. 3,50,000 the estimated
value of the tools and plant which will be available for the Kistna bridge works, and
that the estimated capitalized cost of maintaining the ferry is Rs. 48,50,000.

2. His Exeellency in Council is of opinion that if these figures are even appro-
ximately accurate a complete case has been made out for the immediate construction
of the bridge, but asthe figures are admittedly put forward on incomplete data he
considers that sufficient has been shown to call for a complete investigation into the
relative cost of building a bridge and establishing and maintaining a ferry over the
Goddvari at Rajabmundry. -

3. His Excellency is of opinion that the investigations connected with the projects
should be placed in the hands of Mr, Spring, the Kxecutive Engineer, who has just
submitted satisfactory proposals for bridging the Kistna at Bezvdda. Mr. Spring
could prepare his proposals under the general supervision of Mr. W alker, the Engineer-
in-Chief of the East (loast Railway, and would only need the assistance of an experi-
enced Assistant Engineer with one or two subordinates to take borings and make_out
tpe requisite plans and estimates, A complete project could probably he got out in
s1x months at a cost not exceeding Rs, 10,000 to Rs. 12,000,

' 4. His .Exccilenc-'y in Council does not consider it necessary to enter at length
nto a detailed description of the advantages that a bridge over the Goddvari at
Rajabmundry would have over a ferry, those advantages being sufficiently obvious, Ife

i
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.

‘ ia Wi i de to
therefore trusts that the Government of India will sanction the proposal now ma
fuflr; i(::estigate the question and will grant the small sum of money required to meet

the expenditure that must be incurred.

-

Read also the following paper :—
iating Under-Secretary to the Gevernment of India, Public Works
e the])?ﬁi?nen%‘ (Rl;if;ay Consrtsr,nction), to the Joint Secretaq: to the Govern-
ment of Madras, Public Works Department, Railway Branch, dated Calcutta,
1%th November 1890, No. 1012 R.C.

irected to acknowledge the receipt of your letter No, 1586 R., dated 23rd
Octoge:n{SdQO, forwarding a notegby the Officiating Consulting Engineer for Railways,
Madras, on the comparative cost of a bridge and of a ferry, respectively, over the
God4vari river at Rejahmundry, East Coast Railway, and proposing that the question
should be fully investigated. g
2. In reply, I am to say that the Government of India has no objection to the
proposed investigation by such of the East Coast Ral!way staff as the Government of
Madras may consider best, and that the cost of these investigations should be charged
against the construction grant for the East Coast line and debited against the head
¢ Preliminary expenses.” '

Orper—dated 5th December 1890, No. 1948 R., Public Werks.

Communicated, with reference to endorsement No. 686, dated 16th October 1890,
to the Consulting Engineer for Railways, whe is directed to call upon Mr. Spring to
report what staff he will require to fully investigate the question of bridging the
Goddveri at Rajahmundry and to furnish an estimate of the cost thereof, as also an
estimate of the cost of carrying out the investigation.

2. The Consulting Engineer will forward a copy of these Proceedings to the
Engineer-in-Chief, East Coast Railway, for information,

(True Extract.)

Major, R.E.,
Under-Secy. to Govt., P.W.D.,
Railway Branch.

To the Consulting Engineer for Railways.
Examiner, East Coast Railway Accountes.

»

Exd. J Moses.
Spare Copies
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velocity, as before stated, is reported not to exceed 73
s v '3 fee
::?:lrdea%sgﬁ egf t;]hi pv;x: above the ordinary dry season leige )rs 1070(;:;1{ aT(;] qtgreatest
. e}; [ & ,z: 131 1gfh flood the average scour will increase this d’e ?h t1 ntxa]y -
e g therefore that in high flood the average depth of tllm) ke
e average mean velocity 7-3 feet per second the water :va;v i;:ruiv:lg
T- e

to discharge the 10,00,000 cubic f i el
, eet per second will be [2%%%% _ 5 956 Jinoal feet.

I do not suppose that the river can be -
made to run with anythi : :
:3;1 t:;lrualwti:gur through all the spans of which the bridgey wi]llll%ehé:);equ:ld v i
probabli, b at l?;ean depth of 23 feet and a mean velocity of 7°3 feet sos ’ On.th.e
velocity 10 to.12 ;):e%hp eslt‘Jme ofd th«;l spans the water may be 50 feetpdre;cc;?:‘cll lzhm
second, whilst other spans may be silti Loy
only 8 o 10 foet and the velocity of the ourrent hardl;yap‘;):gctilsl;gl:p, Fe dopts Seing

3. The clear spans of bridge over the Godévari i
- e Goddvari should in m ini
;}i%nf;((::) éfre:; and I:;e«szd not be greater than 242 feet-~the formg- og:;:l; 39&:’9 less
bl ldOIenth'e 1:0 centre of pier, the latter of 259 feet. Anythin lls nce of
o u ink obstruet the water-way too much, and anythi s
increase the cost of the bridge inordinately. S el

4. T understand that bricks of i
good quality can be made ch .
Siteris l pl;cpys, Slong the canals near tho head Workh sud that the"s{é‘;‘lﬂl’t“h“fn oM
ior. I therefore assume that the bridge if built will be of brickwo:k d is very

5. A design for the brid imi :

- ¢ ge similar to that which has been 1 :

ft‘he Klstﬂ? slfould be suitable, and altering the rates to suit bricl?w;;t]:lle ORnvIgad Jor
or piers for 200 and 242 feet clear spans should be as under :— asonry the cost

200 feet clear spans cost of 1 pier—
RS,

11 tons iron in well curbs and bund rings at 350 per
45,?00 cubic feet well sinking at 25 per IOOgcubio feel? mton 1?’323
4200, concrete coment at 80 per 100 cubic feet ... 3360
26:1100 » mortar cement at 25 per 100 cubic feet . 9,375
8,400 . 7, brickwork in mortar at 50 per 100 cubio feet. 13,200
17,400 2 bnpkwork in cement at 90 per 100 cubic feet. 4’410
i ks bnckwbork in mortar inpiers at 50 per 100 :
cubie feet o 0 e o "bu
_52,000 k. Ashlar masonry 1/8 cubic feet ... ; g’ggg
0,000 - _ . stone pitching at 10 per 100 cubic feet 5:000

Total ... 55,145

Contingencies 10 per cent. ik 5,515

Total cost 1 pier for 200 feet span ... 60,660

———

orsay ... 61,000

242 feet clear spans cost of 1 pier—

16 tons iron in well curbs and bund iron at 350 per to
33:983 cubic feet sinking at 25 per 100 cubic feet ¥ “ ]g’ggg
i emekyinato sk DU por 199 oubinfoct . .., 5,360
12900, mortar concroto at 25 per 100 cubic foct ... 3,225
e S brickwork in mortar at 50 per 100 cubio feet. 17,550
Catheo 7 brickwork in cement at 100 per 100 cubic feet. 7,600
SRR (o T IRV g 850 per 100 cobifideet .. 10,900
4eo0q "~ Mhlarmssonry at /S per 100 cubio foet .., 8,760
L »  stone pitching at 10 per 100 cubic feet .. 5,000

Total ... 74,485

2 Add 10 pe Rinioncs e
: 10 per cent. for contingencies ~ , .« e e . 7,445

Total cost 1 pier 250 feet spans ... 81,930
-

oF say ... 82,000

P

O

. -

- B e e s
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A 5ra Decewser 1890, No. 1948 R., Pusuic WORKS. 3

i = i

6. The cost of the girders I estimate as below : —

200 feet clear spans erected —
210 tons at 300 per ton
9242 feet clear spans erected—
320 tons at 300 per ton ...
7. For 5,950 lineal feet 30 spans of 200 feet or 25 spans of 242 feet would
be required giving 6,000 and 6,050 lineal feet of water-way and 6,390 and 64475
lineal feet of bridging respectively. .
Assuming that the cost of an abutment is equal to that of 1} piers, the cost of
bridging the Godévari with 200 and 242 feet spans would work out as follows : —

RS.
.. 63,000

... 96,000

RS.

Estimated cost of a bridge of 30 spans of 200 feet clear—
29 piers at 61,000 each o- 17,69,040
9 abutments at ¥1,500 each s IE Lt s 1,583,000
30 spans 200 feet girders at 63,000 each ... . ves 18,90,000
Total ... 88,42,000

Add— ’

Earthwork approaches on both banks  « 1,00,000
Training works on right bank Gungg e 8,00,000
Plant, &e. . 3,650,000
2,08,000

Establishment i A ok
Grand Total ...  53,00,000

Betiinated oosh of a bridge of 25 afens of 342 fect lear =

24 piers at 82,000 each .. . 1?.68‘7000
2 abutments 1,23,000 each ... e 2,46,000
25 spans 200 feet girders at 96,000 each v ud v 24,00,000

Total .. 46,14,000

Adli—' ' -

Earthwork approaches on both banks ... 1,00,000
Training works on righ bank 8,00,000
Plant, &e. ... et b e :3,00,000 )
Eﬂmbliﬂhment ek er wes pus il L ooy 21361000

Grand Total ... ~ 61,00,000
From which it appears that a bridge of 30 spans of 200 feet giving 6,000 lineal feet
of water-way m;gt{}; be expected to cost Rs. 53,00,000, and a similar bridge of 25 spans
of 242 feet giving 6,050 lineal feet of water-way Rs. 61,00,000. T am of opinion
that the 200 feet spans will not obstruct the water-way injuriously, and I therefore think
the 200.spans should be adopted.

8. The ferry across the
Rs. 11,00,000, and it will be seen from

Godévari 8t Rajuhmundry is estimated to cost
the plan of the river sand-banks that its main-

tenance will be costly and that it will be difficult to keep up owing to the constant
shifting of the snnd-{)anks on the right I.)apk of the river. It.Will in fact be con-
stantly necessary to shift the river bank sidings between the middle of June and the
middle of December (as the Goddvari river IS affected by both monsoons and is con-
stantly rising and falling between those periods) to admit of wagons being runon
board the ferry boats. It appears doubtful indeed if the ferry could be kept up
efficiently during these six months if any abnormal pressure of traffic took place.

9. T have no reliable data upon which I can base an estimate of the cost of
mafhtaining the ferry, but if laying down and taking up sidings and building tempo-
rary bridges to reach the channels of the river, losses of permanent-way in sudden
floods, mainwlmuce of ferry boats and «taff and fare to work them, stations and staff

to work them on both banks of the river, quarters for the ferry and station staff and

delays in crossing vehicles and wagons especially in times of heavy traffic be taken

in account, the annual cost will I feel certain not amount to less than Rs. 1,50,000
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PROCEEDINGS OF THE MADRAS GOVERNMENT

Usper date the »5

& i

REap tl |
VEAD the tollowine
Wing

Dated December, 5th. L
' A ) ;
o (///K, % 1 AIHA v bl
£ SR ” ('/.[//'Q//.n ///74/; 7 (’7/“"/7’//;;0
IS AL ) ]
Corst. B Fr.Mef b

o

NN

Recd. Ened,

- s O | 5 ¥ o JEEE -SRI 3 I3 3 x5 o
&.0., 5th Dec. 1890, No. 1948 R. | 2 A , ,

W SRR % /((u'-"‘//'.

| 7
DECEMBER. AT o R 3
‘ ] « ’;/{ eI yayZ BT e5f //"/ﬂrz‘fa

/ K s P P HDeffE %
NS 2 :
(//'/ . i A 4 (:(/Lf;{)
" &
" < /2/' /‘7(//C1 5 e ({ // T Re
| likint Hw /76/ YCaCE & 5y
.f 7 o
3 : /(“ l{(c )(‘) y BB, ("/::««‘/l; %‘<f}"4't‘”r >
/ // /((/(‘, & /‘1 4 o A L»‘V /.d_,,,é’@
Bridge or a Ferry over the .i- 7 , X |
Godavari River at : F SRR e S
Rajahmundry
Investigation of the proposal to construct //p : q/r L /; & 4/7 o . *
a —, sanctioned by the Government of India t
ith remarks. (
Wl cma } (l_y.,,‘,,s ,/(/;1 ({' FEEE .z/zj(,(z




S Cocetlic; Feytivvee B fo,

f &. aé{/é? P ﬁ;—tf //‘.//.(} C({-‘./‘c’» —_,;v_,—, 1 _‘(:((;;
Skl i 4 ¢ e R /
éz%; e & 477 b Cpaet
. ’ s i /',/,'
{(4«" fc:ﬁ dec “¢]> ; (/r) . L/
y Vi Vs L .

4

e s

i ——

—

A




	Image00037
	Image00038
	Image00039
	Image00040
	Image00041
	Image00042
	Image00043
	Image00044
	Image00045
	Image00046
	Image00047
	Image00048
	Image00049
	Image00050
	Image00051
	Image00052
	Image00053
	Image00054

