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m England is to lose a whole
DeRartment Code, Volume I,
ay m procuring them from

year. As a special case under appendix 0, .9 :
the curbs can be ordered in India, and the gI;:;? Io;sP}Lllll)leItc Z}Yeor(]igsl
England certainly justifies this being done, 2

The design of the curbs is simil A
goiliitnd suitible. tmilar to that of the Chenab bridge well-curbs and is, I consider,

In the estimate for the wells the Engineer-in-Chief : : )
able locally, but I strongly advise that Portland cement I:ﬁg‘;i‘:z ‘:Jt:;e’b Er;(‘:lklf tl'ltOttb((lm}g obtain-
The increase in expense, if any, will be very small and will be full stituted for stone.

greater strength obtainable in the work whial, of . Y compensated for by the
of the bridge erection. Yhidh gives extra security in the most uncertain part

If this is approved of 20,000 barpe]s (400 1b. each) should be indented for to be sent to

Madras or Cocanada at the rate of 5,000 :
15t Novenber. barrels per month, first delivery to be on or about

e —

From the Officiating Under-Secretary to the Government i
. of T :
Department (Railway Construction), to the Joint Secretgg;'a’toPltllll)‘];mGXZ?s

ment of Madras, Public W :
16th August 1890, No. 7221'%8. gepartment, Rallway Branch, dated Simla,

I am directed to ackowledge the receipt of f;our letter, No. 1035 R., dated 18th

July 1890, forwarding the report and et i :
Bezvdda, East Coast Railway. Sstimates for a bridge over the Kistna river at

2. With reference to para. 4 thereof, I am to co

construction of the necessary staff quarters,

3. As regards the proposal to obtain the i b
you to Public Works Department letteg1 No‘.3 llr(())ﬁl; ﬁvgll, ?11;;23 {Ziiuz, I am to refer

which you were informed that the eurbs should be made up locally ugust 1890, in

| Telegram from the Joint Secretary to Government, Publie Works

Railway Branch, to the Fnoineer.in.(th:
Waltair, dated 18th Angust fag0. "o East Coast Rail

Your telegram twelfth regardin f: - .
request received from Spring, Simla,gwnﬁzn:azcg:{: glzltl'f:;bs, Ki
our letter 1035 R., 18th July, embodieq in G 0. 1087 & ia’s
sanction awaited. i, ]

Department,
way Survey,

Stna bridge, - Similar
sanction was asked i
29th July 1890, Tugsars

L IMNE N

Order—dated 25th August 1890, No, 1958 R., Public Works

Ordered that the followin
East Coast Railway Survey : —

¢ India sanctions purchase Kistna bridge well-curbs T
a. ),

of Portland cement blocks for wells insteaq of stone 0’C aghan
from England by wire. Do you wish to yg Porﬂangnin?;:: 12)?,000 barrels ‘should 15 0
by wire to obtain the 20,000 barrels. : ocks and should Indig bel aakdm“ded

2. A copy of these proceedings wij 1, i
for Railways with reference to Proceedigg?ml‘?:)uni%%ﬁ
embodied in Proceedings, No. 1087 R., dated,29tli Jul

L
Engineer-in-Chief, East Coast Railway Survey, for caer&lsg&sfgr tr:inﬂmismon to the
" €ration,

8 telegram be despatched to the Engineer-ip Chief
g )

(True Extraet.)

(Signed) T GRACEY, Lieut.-Colonel, R E
Off. Joiat Secy. to Govt,, .1 I

ilway Bran’ch.
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Telegram from the Engineer-in-Chief, East Coast Railway, dated 5th September 1890.

Telegram from the Joint Secretary to the Government of Madras, Public Works
Department, Railway Branch, to the Secretary to the Government of India,
Public Works Department, dated Madras, 6th September 1890.

Your No. 109 R.S., 14th August. Walker wires. Begins. Agree use Port-
land cement Kistna wells. Ask India order three thousand barrels at once by wire.
Balance to be ordered similarly as required. Ends,

Read also the following paper :—

From the Secretary to the Government of India, Pyublie Works Department (Railway
Construction), to the J oint Secretary to the Government of Madras, Publie
Xyorgioll){egartment, Railway Branch, dated Simla, 9th September 1890,
AN 0. <« U,

In continuation of Public Works Department letter, No. 726 R.C., dated 16th
August 1890, I am now directed to forward herewith, for information, a copy of a
note by the Consulting Engineer to the Government of India for State Railways on
the report and estimates received with your letter, No. 1035 R., dated 18th July 1890,
for the construction of a bridge over the Kistna river at Bezvéda, East Coast Railway.

o Th? (Government of India concurs in the several recommendations made by

the Consulting Engineer for State Railways as summariged in para. 16 of his note, viz.: —
(1) that the site selected below the anicut for the bridge should be adopted ;
(2) that the bridge should consist of twelve spans of 300 feet girders;
(3) that the wells should be as designed ;
(4) that sfone pitching be placed round the piers ;
(5) that the gauge should be mixed and with three rails only ; and
(6) that the cartway should be retained.

. 3. 1 am accordingly to convey the provisional sanction of the Government of
India to the estimate, amounting to Ks. 44,26,000, of the cost of a bridge of 12 spans
of 300 feet girders with the necessary approaches and training works. '

4. The Government of India is pleased to learn from para. 18 of the Consulting
Engineer’s note that, in his opinion, great credif is due to Mr. Walker and to Mr. Spring
for the manner in which the project for this bridge has been prepared. This commend-
ation should be communicated to these officers.

5. The provisional sanction herein accorded has been registered as No. 1, E.C.
Ry. of 1890-91,

s

ENCLOSURE.

Note by the Qonsulting Engineer to the Government of India for State Railways,
datea 16th August 1890,

I have gone through the project carefully with Mr. Spring, Execative Engineer, who
prepared it. o

2. T have no doubt whatever that the site below the anicut, where the course of the river is
fixed by the two hills flanking the anicut, is the best in every way. The river bed here consists
of sand and silt to an unknown depth (borings have been faken to a depth of 110 feet) which is

the best for well foundations. . ;

3. The site being settled, the next question to determine is the span of girder to use, and
e foet, 250 feet and 300 feot, and both th

4. The spans suggested in the report are 200 feet, ) Teet a 5 @ e
Engineer-in-(ﬁlief am% %he Consulting E‘;Ogineer, Mndras,'advme th". use of ﬂfe medium span.

5. In the comparison of cost for a given length of bridge the difference in cost between the
200 feet and 300 feet spans amounts to about five lakhs of rupees, but it is shown that the pier
used for the 200 feet span comparison was too light, and this seems to me to be the case, and
that the true difference would be under four lakhs.
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6. But, as Mr. Bpring points out, the smaller s : J > : 2
. g . , e e i o . : a. Government of India read above will be com
Sissliargig PhONEE, the larger ones, while the possible danger togthe bﬂflgemn-ﬁi?clfh;;;nlig "2‘ tplmt‘d. ti W ftél:;erlbezt)(ifcff:ggtli e
municated to the o 3 , !

caused by a breach in the anicut varies inyersel functa
' : : y as some function of the span te 1
mmple ratio of length. The Iarger Span also means a less quuntity of the pmosgx::(,:itz}}znp;};: 3. This sanction has been I‘engtered as No. 17 Bt 10908l

of the work, viz., the well sinking, and thus gives a direct gain. For th
recommend that the 300 feet spans be adoptedgand that the girders be ord::: dreasons I strongly ; (True Extract.)

7. Regarding the number of 8pans, I would have no hesitation in recommends
iver w - : : - At . €commend i
T}(‘l’el I“ ?ﬁ 0191;1;; 0{ Ofahﬁz ‘:01’1\5, bllltt gllth the anicut within half a mile in distance ou1 xéfetfll;',szje;hme
side ought it right to consu is i :
should, I think, be caceepted. HoHe, Forbos who s i tyorniof 1) Spans, and this number

8. For the foundations, in considerat: ’ ' 5

wells for the Chenab bridge, I do not t}e;l"atlon ¢ .the g.realf e ol Mr: J. B. Bell’s hexagonal : Major, R.E.,

18 10 : oridge, ik any change should be made in the design subm; :
which is a slight modification of Mr. Beps, on fadinited, Under-8eey. to Govt., P.W:D

nder- /.« by L. VYLD,

. 9. I cannot recommend the use of two 25 foet wells on the remote chance of the brig L Rail\,avay Bran)ch,
being d?Ublf"d at s;)&ne ftu;uﬁeftlm% I have taken out the guantities roughly and find that tlni .
ﬁaﬁia‘:\gﬁrﬁgﬁ:nt. not 1a. ﬂ'l‘ short of 8 lakhs, a much larger sum than that mentioned by the : ‘ : 5

10. For building the wells, as bricks are not available, I recommend P
i : ortls )
concrete. The cost will be about the same as that estimated for stone and thg “:)’;ﬁ ‘e,i"ie{:t
stronger and of more uniform quality throughout. will be

11. A design for the 300 feet girders is submitted. This may be sent dem; :
. & . J smi-offie S

Alexander Rendel, but it must, I think, he accepted that the Consulting En gineer tglz&}]g' ﬁgil;
Office V}’:lil havetthle tg}l:der}x: deﬂlxt%‘}iled fltilcording to his own ideas. He, however has more than
once asked me to let him know the wishes of Enoi in this country s 3 :
to them if practicable. Qb s T ’ Ty so that he may conform

12. I have gone through the details of the rates for work to be done in Indj 21
they are s}?ﬂicient]:l. 'Tihetp§0b€bl:‘ cost of the English material it is impossible lfoﬂ?ii:?t";];
present when such violent fluctuations are tykine place in exchan e, but a savi cas
seems probable. aKIng . 8 aving under thie head

13, Wlth l‘egard to the remarks of the Consulting Engineer] Lfadras, ] thmk it will hardly

be safe to omit the stone protection to the piers. but in laying this stone care should b g
St o ke To the Consulting Engineer for Railways.

put it in a uniform layer. If this is done there should be little chance of scour extend;
dangerous extent. i ke 1 ,, the Examiner, Public Works Accounts.
14. T cannot agree that the mixed hould be laid with four rails. , F. B. Walker, Esq.
g gauge shot e laid with four rails. The centre of the :’ F.J. E. Spring, Esq.

bridge and broad gauge track can only differ from the metre gauge by 12 feet and this difference
can scurcely cause a greater difference of deflection than may be caused by wind or other
abnormal forces, while to lay four rails ingtead of three will cause complicated crossings and
turnouts which will be a constant source of trouble, >
_15. With regard to the cartway, the bridge must be decked if for no other reason than for
wind b:_aemg _z:.;tﬁdtf_or tl;e ust(a1 tof m(;{n working on it. The small extra cost of filling in the
corrugations with strips of wood to make ; ts should, I thi ine
h fan e O tI:vice v e it passable for carts » 1 think, be incurred even
16. The proposal for foot-ways is to nijlise the top booms b lanking them :
light hand rails, thus giving separate foot-ways for pass%ngers in 'Zacliz direct%on. e dioniis
17. To summarise, I recommend that— ' 3 g
(1) the lower site be adopted ;
(2) the spans should be 300 feot ;
(3) the number of spans be 12
(4) the wells be as designed ;
(5) the wells be built of Portland cement ;
(6) stone pitching be glaced round the piers;
(7) the gauge should be mixed and with three rails ;
(8) the cartway should be retajpeq -
(9) the estimate be sanctioned,

18. I think great credit is due ¢ ; : : :
project has been gepared. 0 Mr. Walker and Mr. Spring for the manner in which the

— S ekl

Oroer—dated 11th October 1890, No, 1507 R., Public Works,

Communicated to the Consulting Engineer for Railways with
Proceedings, No. 1258 R., dated 25th August 1890. s AR T A

Exd. A. Aubert, - o
Bpare Copies ‘
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No. 812 R, C.
GOVERNMENT OF INDIA.

PUBLIC WORKS DEPARTMENT.

RAILWAY CONSTRUCTION.
“

To

THE JOINT SECRETARY 70 THE GOVERNMENT 0F MADRAS,
PUBLIC WORKS DEPARTMENT, (RAILWAY BRANCH),

Simla, the gth September 18go.

SIR, 3

In continuation of Public Works Department letter No. 726 R. C,, dated
16th August 1890, I am now directed to forward herewith, for information, a
copy of a Note by the Consulting Engineer to the Government of India for State
Railways on the Report and Estimates; received with your letter No. 1035 R.,
dated 18th July 18go, for the construction of bridge over the Kistna river at
Bezvada, East Coast Railway. ;

2. The Government of India concurs in the several recommendations made
by the Consulting Engineer for State Railways as summarised in paragraph 16
of his Note, 7z, ;—

(1) that the site selected below the anicut for the bridge should be
adopted ;

(2) that the bridge should consist of twelve spans of 300 feet girders ;

(3) that the wells should be as designed ;

(4) that stone pitching be placed round the piers ;

(5) that the gauge should be mixed and with three rails only ; and

(6) that the cartway should be retained.

3. I am accordingly to convey the provisional sanction of the Government
of India to the estimate amouptln% to Rs. 44,26,000 of the cost of a bridge of
12 spans of 3oo feet girders with the necessary approaches and training works.

4. The Government of India is pleased to Jearn from paragraph 18 of the
Consulting Engineer’s Note that in his opinion great credit is due to Mr. Walker
and to Mr. Spring for the manner in which the project for this bridge has been
prepared. This commendation should be communicated to these officers.

5. The provisional sanction herein accorded has been registered as No.1. !
|

!

:

f

E. C. Ry. of 1890-91.

I have the honour to be,
SIR,

Your most obedient Servant,

/ZZ Z/WCOIOMI, RE, %%”

Secy. to the Govt. of India. ';

g,é&.&'

I8 1. R
% A v v
[k i ST FIC
- REaidal e o .
SRR D S Y 4y

Document accompanying.

Copy of Note by the Consulting Engineer for
State Eailways, ated 16th August 18go.

G. C. Prew, Simia—No. 594 P. W. Dm11.990,—100.
g i e -__j..h.;; oy g0 :r_.._r,-'.,ill;
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Note by the Consulting Engineer to the Government of India jfor State Rail-
ways, dated 16th August 18go.

I have gone through the project carefully with Mr. Spring, Executive Engi-
neer, who prepared it.

2. T have no doubt whatever that the site below the anicut, where the
course of the river is fixed by the two hills flanking the anicut, is the best in
every way. The river bed here consists of sand and silt to an unknown depth

(borings have been taken to a depth of 110 feet) which is the best for well
foundations,

3. The site being settled the next question to determine is the span of gir-
der to use, and the number of such spans.

4. The spans suggested in the report are 200 feet, 250 feet and 300 feet,
and both the Engineer-in-Chief and the Consulting Engineer, Madras, advise
the use of the medium span.

5. Inthe comparison of cost for a given length of bridge the difference in|
cost.between the 200 feet and 300 feet spans amounts to about five lakhs of !
rupees, but itis shown that the pier used for the 200 feet span’ comparison was!

too light, and this seems to me to be the case, and that the true difference would
be under four lakhs. |

6. But, as Mr. Spring points out, the smaller spans do not give the bridge
the same discharging capacity as the larger ones, while the possible danger to
the bridge which may be caused by a breach in the anicut varies inversely as
some function of the span greater than the simple ratio of length. - The larger
span also means a less quantity of the most uncertain part of the work, 71z,
the well sinking, and thus gives a direct gain. For these reasons 1 strongly recom-
mend that the 300 feet spans be adopted and that the girders be ordered.

7. Regarding the number of spans, I would have no hesitation in recom-
mending ten, if the river was clear of other works, but with the anicut within half
a mile in distance on the upstream side, I thought it right to consult Colonel
Forbes who is infavor of 12 spans and this number should, I think, be accepted.

8. For the foundations, in consideration of the great success of Mr. J. R.
Bells’ hexagonal wells for the Chenab bridge, I do not think any change should
be made in the design submitted which is a slight modification of Mr. Bells.

9. I cannot recommend the use of two 25 feet wells on the remote chance
of the bridge being doubled at some future time. I have taken out the quanti-
ties roughly and find that the extra expense would not fall far short of 8 lakhs,
a much larger sum than that mentioned by the Madras Government.

10. For building the wells, as bricks are not available, I recommend Portland
cement concrete. The cost will be about the same as that estimated for stone
and the work will be stronger and of more uniform quality throughout.

11. A design for the 300 feet girders is submitted. This may be sent demi-
officially to Sir Alexander Rendel, but it must, I think, be accepted that the
Consulting Engineer to the India Office will have the girders designed according
to his own ideas. He, however, has more than once asked me to let him
know the wishes of Engineers in this country so that he may conform to them if
practicable,

12. I have gone through the details of the rates for work to bé done in
India and I think they are sufficient. The probable cost of the English material
it is impossible to forecast at present when such violent fluctuations are taking
place in exchange, but a saving under this head seems probable.

13. With regard to the remarks of the Copsulting En.gineer, M_adras,_l thin_k
it will hardly be safe to omit the stone protection to the piers, but in laying this
stone care should be taken to put it in a uniform layer. 1f this is doune there
should be little chance of scour extending to a dangerous extent.

el



2

14. I cannot agree that the mixed gauge should be laid with four rails.
The centre of. the bridge. and broad g;m:rc [?;wk, can only differ from tl)g metre
gauge by 1 feet and this difference can scarcely cause a greater difference
of deflection than may be caused by wind or other abnormal forces, while to
la_x" four 'rails instead of three will cayse complicated crossings and turnouts
which will be a constant source of trouble.

15. With regard to the cart way the bridge must be decked i'f for’ no other
reason than for wind bracing and for the use of men working on it. _Ih(_—: small
extra cost of filling in the corrugations with strips of wood to make it passable
for carts should, I think, be incurred eyen if it can be used but twice a day.

16. The proposal for foot-ways is to utilise the top booms by planking them,
and fixing light hand rails, thus giving separate foot-ways for passengers in
each direction. B

17. To summarise I recommend that —

(1) the lower site be adopted ;

(2) the spans should be 300 feet :

(3) the number of spans be 12 ;

(4) the wells be as designed ;

(5) the wells be built of Portlang cement ; '
(6) stone pitching be placed round the piers ;

(7) the gauge should be mixed and with three rails;

(8) the cartway should be retained ;

(9) the estimate be sanctioned.

18. I think great credit is duye to Mr. Walker and Mr. Spring for the
manner in which the project has been prepared.
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