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From Lieutenant-Colonel J. .M. SHAW STEWAI’I‘ RE,
to Colonel G. W, WALI\ER R.E,

114
; Consultm"sEnrrmee? for. Rallway

: ‘\'.‘ :13th August 1873, No: 427 - - R
" In" the Proceedings, of Government, dated the 26th March 18"3 \To. 947 I.

't was 1nstructed to obta.m from the Agents and ("h1ef Ehgmeers of the Great.

as to the adequacy of the revised estimates to meet the cost of the proposed ‘works -
‘on the line from Madras to Cuddalore, I was also Ainstructed to obtain such Jumt
 report from the Chief Encrmeers as should set at rest ‘the doubts as to the desigus
ment of India on a comparison with- tlmse sa.nctloned for the line from Trlchmn- ->
. ;poly to Tinnevelly and Tuti‘corm. With my ]etter dated. the - 19th May 1873,
No. 277, I.laid before Gaverniment the opmlons of the Chief Enomeers as to the
strength of the endmeermg stafr‘ reqmred for’the construction of the line, and I
. From Ager.t Giont Sonthern of Indla. Rallway, . have now the honour to submit letters®
- No. 5,091, dated 3rd July 1873, with enclosures. from the Aﬁrents of the two Compames
iFrgﬁldﬁz;ﬁ‘tls:aigr;‘:;lcmftiﬁll\;:{és:rzs.2%9 dated ,;;wmw cover _ to reports from the Chief
1 ‘ngineers as to -the suﬁiclency of- the
 revised estxmates, as sanctwned by the GUV erdment Of India,’ and as to the
adeQuacy of the 'designs and estimates for the bndves. L e ‘
! 2. It will be seen that Mr. Logan agrees gener rally as to the correctness of
: the mod1ﬁcatlons made in the estimate in this “office’; but he considers thataﬁ
twﬂl be necessar) to allow. Rupees 12 per cubic yanl for the masonry 4f the laro'e
. i bridges, especially if the work is to be of stone.”” - The original estimates contem-
plated brick as the material to be used in®the’ masonry “of the large "bridges; and
the rate as revised in this office, Rupees 10 per cubic yard, qught, in my opmlon, to
secure work ’ of the -best descmptmn.' The increase of Rupees 2 per cubic }ard
ggested by Mr. Logan, will entail un addition of only sqme Rupees 10,000 to the
estuuates. ‘From \Ir. Dibblee’s report I aather that he accepts Mr. Logan’s
' opxmon, both as to the general sufficiency . of the revised estimates and as to the
necessxty of
- In parauraphS of the note appended: to my letter,t dated the 4th October -
- 14k 1872,1t was pomted out that Mr. leblee 8
1V %l:c:’u‘;%‘éie‘lhs';? ‘l’fo%"‘éf’;l“ment’ date esmnates were, in many mstances, mere
average estimatésj and that,in the ‘case’
1inor bndue and culvert, an ‘average depth of foundatlons and an
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‘ hof evu'y n

vtlus d,efect in the estimatés] it 1s'1mpossxble to give a satxsfactory opinion as to
' the suﬂi(,lcncy of the total sum allowed for masom-y works. Tt will be seen
fmm Mr. Dibblee’s report that test- plts are now being sunk at the site of each
L minor bridge and culvert, in order to ascertam tlw natare and depth of foundatxon,
and that a revision of the estimate in. this respect will be submltted as soon a3 the
nccessarv *mfnrmatmn has been obtained: - . L o .

. .4, As. re\rm‘ds the suitableness of the desxgns of the bndrres, and theu-
adequacy for paSsmv the ﬂood*waters of the tespectxve nver Mr. Loo'au is of
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co s 8th September ‘873 N T

. and estxmates of the bridges upon that lme, which were entegtamed by the Govern- -~

. ';..JSecretary to Government, Pubhc Works Depart.ment dated Madras,

Southem and the Carnitic Railway Conipames an expressxon of their Jomt opinion -

a shcrht addition to the rate for masonry in the large bridges, e

average height of bank had been assumed. - Mr. Logan expl.nns ‘that, ovnng to )
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. ‘ v 673 . : g - I’rocee(lmgs of the Madras Government, Public lVorks Department :
TR ¢ : -
- ; - , 8th September 1873. o RO
] , opxmon that the allowances fi waterway have been judlcmus]y fixed, but g . ; ’,, P s '
. ' more Wlll bef at 4 ) ’ ‘ : : | ) ‘
| a moreu, bt i h dormed after the hngmeers have been : f . sunk to reach the hard substratum below the river bed. The estimate shows that,
pos.ed to t oir. :stncts, an Yhave - a opportumtles of watchine { , « e . ey . . S of
The ‘food.* \ll:‘ Dxbblee ox lains” th 1ng the variong : taking iron at the price at which it stood more than a year ago, a saving 0
| streams when_ia flo ot plains . the d"t" upon which hig- calcu. b Rupees 22,000 would result from the adoptron of masonry wells. The present
-~ .. lations were framed and 1“3 states Qlat; during the. severe fluod in November 1872, L pnee of iron would increase this sum considerably. '
. observations were taken at every laru'e bndoe on the' pubhc road which runs paralle] R
r to the proposed mlwaYy f'??h ':‘le rosult of mducmg him to Iaise the level pf . e " the cases of tho Pacnfar and Guddelum rivers, M. Dibblep does not think- -
e : - of the bndoes, and 1;0 mc}éa;é the .m(of others.. S elo some i ‘ that much eco'\omy would be effected by substituting masonrly v:e:)ls dfor scre;Jw
' . - oS ’:'; _"_'“‘ TNHM’ ‘‘‘‘ - - - . - . - o ¢ to t e
| o ‘In the case of the klia.}la‘.‘r.nver, M r. Logan shows from figures quote 4 in h " o, ‘ ﬁ;l;::r and says that 1l; becomes a question of preferring one style o | ridge to
AR report that, in hxs opmxon, a soﬂicxently safe allowance of Waterway has been mad 18 : £ . . < = . ,
. " and Mr.. Drbblee explams thaf ‘owmg to an error in the drawmo Furnished ¢: o Upon. the supposxtron that there is not much dlﬂerence of cost between the
Mr. Lotfan, there is in realrty a much Iarger area of avallable opening below § d) . N two structures, my opinion is decidedly in favour of using the masonry wells i in
level (by 5, 000 superﬁcxal fet.t) tlmn Was assumed in Mr. Lm‘rah s caleul atm 00 | ; preference to the screw piles. The consideration mentioned by Mr. Dibblee, that
that there is therefore addltlonnl assnrance of Bafety S ns, and 3 % _'in using wells a much greater proportron of the cost wall be fsspen:;1 in Indrz', seems
SR oo t fo me entitled to much weight; but, apart from that, I prefer them as offering a
* Mr.-Logan llndes to’ the }mssx - 7. .
r_ va a lioved at the o .‘thty 0f the large brid ge provided for the AR ¢ * more certain and more stable support to the superetructure. ‘
Poomar river being re iev at the expense and to the danger of the smaller brid ge ‘ Lo
' overthe Guddelum . and w;;t.ll reference to thls, Mr. Dibblee mentions that, durm . : ? 7. " Mr. Logan in his report touches upon the questron of the ruling gradlent
. T m mspectron on wlnch hef‘.{é('?ompamed rne in: March - last, it was decided tf { ( which was fixed by Mr. Dibblee ‘at 1 in 140, and suggests, for consideration, the
Tt T mcrease the waterway at the lattet'nver by an addltlonal openmv of 100 feet. - o l expediency of mOdlfy ing it to U 1; 200. hIn anl appendrxt ;:)o lusdrep ort tl;e gtrves .
- SRR The Hon of the amaunt of wateeway on S some calculations, from which he draws the conclusion that by reducing the steep- ,
- * . ques lon by »m‘oﬂ\_lng ?f\w aterway provrded n]onrr the line received : : Y ness of the ruling gradient there would be an annual saving, in working expenses
. ~ ‘(;ery carefnl con;xderatmn o mg}be_fore the submission of the estimates to . 7] P on the goods traffic alone, of about Rupees 10,000. He estlmates the cost of extra -
; . : T ,
‘ wfthe:;::léh:efagn ! hgvg lz}t;]y fhad an OppOttumty Of going over the whole line s earthwork in flattening the gradients at Rupees 50,000, and of masonry at Rupees
: g_loeer, e Pexarmnmo npon the grmmd the provision made ] 3 10,000. Allowing for interest at 5 per cent. onthe 1ncrea.eed outlay, he thus shows .

. . in the case of ¢ every river and stream.r, I do not hesitate to state my opinion that

- . TR A AL e 7

the proposed allowanceof _waterway- is npon the’ ‘whole ample, The only large

" bridge to which I sutrgeeled Jﬁ‘:ﬁilw Wns‘ that over ‘the Guddelum river, to

* whi  AAROR R ¥ s
. which allusion’ is made ‘above. 1 It s not easy to make a trustworthy comparison -
between the reqmrements of the Cuddalore hne and those of the Great Southern -

I i
There'is not only a consrderable difference in -the

that the net annual saving would be about Rupees 7,000. - Mr. Dibblee is, however,
- of opinion that the saving in working expenses would not be so large as estimated
by Mr. Logan; and he believes that “by reducing the speed of heavy trains over
the top of the steepest inclines it will be found that an engine can take a load so
nearly approachmv the maximum that working expenses due to additional trains
which may be needed wrll not amount to the 1nterest on the extra cost to the

extensron to Tutrcorm.

B L o

clu'nates of the’ dlstncts throuoh wlnch 1he two lmes run, and in the nature.of the’ i " works.”

- goil, as observed by the Gorernment of Indra, but it mast be remembered that all ‘l : ' S e ro Railwa A si 1 fon

 the lar e nvers whlch a}“é“c’& ied o ) 5 . : The Agent of the Great Southern Railway makes no allusion to this question;
ge sse bx.t e Cnddalore line are relieved of a consi - * but Mr. Fisher expresses his opinion decidedly in favour of reducing the ruling

. derable portlon of theu- Awaters l)efore they Teach the rarlway, a condrtron which
does not ; apply, to the rivers on’ "the Tuticorin lme. ' "

- \‘: 6 -2 .(a—x_s EONT- ST g‘?‘ _,.ag—r -h,.. i
. - . =

“The Governmenf"are ‘aware- ihat the aanctroned desrgns prov1de, in the

" case ‘of the Palar river, fo 'plei's fo}nr;d of iron cylmders and, in the cases of the

gradient, provided - that the interest upon the additional cost does not exceed the
extra working expenses whrch would otherwise be entailed. . )

. . .
T o s A i T e o sy i) A e e

- After carefully examining the points at issue, I am mchned to agree with Mr.
" Dibblee that the saving under the head of Workm«r Expenses, as estimated by Mr.

Poomar and Guddelnm _rivers, for plerr';formed of screw piles. .-The great rise in g i - d
the pnce “of i lron srnce: s estlm;tesiwere framed makes 1t more than doubtful 5 ; : Looan, is somewhat in excess of what may fairly be counte upon. The cost of
e erna s © . _ theadditional earthwork and masonry seems to me, however, to be accurately calcu-

" whether . these arrangemenfg ‘for ‘the plers are the- most - economical. ‘I have

dlscussed the sub]ect on several occ;sxons w:th the two Chief Engineers, and we .

- Were unammons in thmlnng that ‘i_vi;o‘uld be' deerrable to ‘'substitute masonry wells
- for the 1ron cylmﬂers and pxleé,

TS & 'l‘lus pornt‘xs alluded toin the enclosed reports, »
. andiMr, Dxbblee hag 'snhmttedtan_ ;estrmate showmg the . comparative cost of -
bndgmg the P 31%5 Wltm iers formed ! of cast iron cylmdera having an external

_ drameter of, 3" feet, 9 mclxes: andithhipxers formed of masonry wells having an
: 'external drameter o£ y)ufeet_ the 'plers m each case bemo ﬁlled thh concrete, fmd ‘

4,;1 A f*_.

lated; and I have no doubt that the saving in working expenses will be more than
sufficient to cover the comparatrvely small sum, Rupees 3,000 per annum, ‘which
v represents the interest upon this additional outlay. Lookmo' to the fact that the
r ruling gradient proposed by Mr. Logan, 1 in 200, will also be the ruling gradient
" upon the line between Cuddalore and Tanjore, and bearing in mind the importance
_ of maintaining. & uniform ruling gradreut upon as long a stretch ‘as possible of
" continuous line, I have no hesitation in strongly recommendmrr the adoptwn of the

cbange Suggested by Mr. Logan. ;
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to bank on the line of flood level of 1872, The aggregate clear span of the proposed bridge is

2,160 (120 x 18), being less than the clear width of the river by 57 lineal feet. Again, on a

cross section of the river furnished by the Department of Public Works to Mr. Dibblee, there are

two flood levels shown over a causeway about 4 miles above the Railway crossing. These levels

record the flood heights during the cyclone of 1st May and of 23rd November 1872, and the area

as calculated by me under each is 22,500 and 25,000 “superficial feet respect;xvely The one flood Py
is given at O inches higher than the other, . .

6.  The area proposed at the Railway bridge under flood level gives on]y 21, 600 superficial
feet, or 3,400 superficial feet less than the maximum recorded in 1872 over the causeway. It must
. be remembered, however, that at the causeway the bed of the river is paved, whereas at the Railway
;- 1t i8 free to scour in sand, and a very little increase in veloclty and a slight scour (about 18
inches) over the bed of the river will discharge the maximum recorded at the causeway, snd I
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Thmeds, " i S Proceedmgs of the Jladras Government, Public Works Department,
‘ i %1 ) 8th September 1873. 4 .

! :
for an increasy. o1 mgde at pl‘ebent z i P 5. Among the large rivers it seemed to me a matter of consideration whether the water-
for constrastt. ! he . sum' sanctione d i f way allowed at the Palar ought not to be such that the normal width of channel is preserved
Paragraphe o g the line, Referrm  to ; i % unencroached upon. - That is, that the clear aggregate span of the bridge ought not to be less
. ‘t g : p 5 and 3 of this Ietter, I think } ; :_ than the clear width of river from bauk to bank when in flood. The width of the Palar at the
¥ would be well to wajt for the reviged { ; { Railway crossing is (taken from Mr. Dibblee’s working eostion) 2,217, lineal feet from bank

_estimate of .the" bridges,

B M; .D
Mr. xbblee, rease inthe rate allowed for rm

s promiged by
event of tbe

——

e ime e

- A evway rmmm—ncs -

y , BETTS Esq Agent of the Grea; Sou \ )
the f‘[
J2HL M SIAW-STEWART, RE, Consn]::q: s Wsles,

to I.xeutenant-CoIonel

e T S NN i

probabllzty of an amalgamatzon between the
» Southern of ‘Ind way Cowpanies, he asks for an ex

\ - Ing a1l presewn of

. uacy -of the estunates for the wo;ks of the Carnatic cpiion
. Tevise by Government, between Madras and Cud ialore, and, second, as
: Adesxgns and eshmates of the bndges on tho same length of line.

- of India is_about 4,000 square miles above Arcot, and taking this figure the discharge becomes

} 98 cubic feet - per ' square mile, which gives an area required under the leway bridge of =~ = -
{ ‘

q,

g bngmeer for R l .
' patam, 3dJI #mass, dated N .
: T s y 1873 1\0. 5 091 RS o . ed Nega- ' *  am inclined to think therefore that a sufficiently safe allowance has been made.
5 ,Yovn No; 146 KR , 2 et ST e %
RN - N w .
'R 20T have the honour to forwar f ‘ : 7. As all that can be recorded on this subject is interesting and may be of value, I call
- o % N -
from the" Chief Ehgmeer i wmg’; ;;f lzolg!:f;:lr:nahon o; Government copy of letter No 1 678 g . - attention to the appendix to Colonel O’Connell’s
. . X 3 1 »
;‘?;‘“mﬂfes t;r the works of the Carnatic Rmxway.’asp:!iz;e:t::, :i::;g :s é" the adequacy of the ’ * .m:ﬁ"é%?dgé?svﬁf P pagazis Giril Fogi neers f;pe:: 0;1 t;ledﬁozd dlsc?atr}:'e Pof] rlve;rst.l Il:
mgns m estlmltes Of the brld ) y OVel'nment, and of the . ;' ; - . i8 € 100 ischarge o e ralar a rco
_ F T ges on the same lme. : E : . ; ) - is ngen under a drainage area of 3, 700 square miles at 4,160 cubic yards on the authority of
yom - D LQGAN E"Q-s Chxef Eﬂgmeer to W S. BETTS Esq Agent f th G f Ve Colonel Collyer, R.E., and at 10,000 cubic yards on the authority of tradition. Putting tradition
G dated Tnchmpoly, 30th Jnne 1873 l\ 0.01 67; reat Southem i o '} aside as unreliable aud taking the rate of discharge reported by Colonel Collyer, which is 30}
1 1 03) of 3rd &pnl 1873, ‘enc] ) ;- $ - cubic feet per second per square mile drained, the discharge from the 6,000 square miles passed
M e " Con itl enc osiag COPY of a Ietter' from the ? . throufrh the Railway bndge is 181,500 cubic feet, roquiring with a velocity of 8 feet per second
: sulting Engineer,”in which, in view of the ; [ " an area of 22,687 square feet. The drainage area however calculated from the Ordnance Map
k ;
I
v

21 ,000 square feet. The results of the forevoxno‘ data stand thus :—

-

 Railway, as they stand ;

to the adequacy of the ?

. I have already, i n my No. 1,067, j
!

{

" Square feet.

Area under ﬂood levels at the causeway, square feet 22, 500 to ... 25,000 -

i -
I
§ B
I

of i4th: Ma 8 ssed - )
remam der b!ft'llmmueiseu 4 ﬁ"? "“b}“t of. the Eugineer b&tabhshment and now turn to the ;j' .. Do. required at the Railway bridge, taking Lolonel Collyer 8 data... 22,657 - .
na ""ef{yigh' "’ih 3 meaon an er ﬁrst the adequacy of the estimates. - I have gone as carefully ag ~ - P " " Do. do. corrected as to drainage area T e 21,000 .
A hhndt oS 83 my dlsnosal mto tbe matter of the cost of work, and agree generally . £- »* - Do.proposed by Mr. Dibblee... - *.. .. .. e e 21,600

8. Withreference to the river Pooniar, I think it will be necessary to watch and provide against
'p\'er, f'fbiq yt_ujd for the magom.y of the large any tendency to ‘‘ over draw’’ in times of heavy flood down the branch to the Guddelum ; otherwise

equites to f)éuéf . aperior coafics ot e in the pxers and their cnc-waters and -+ - the Jarge bridge provided to pass the Pooniar may be reheved at the expense and to the danger
St mer, e pe rior, quality to ¢Dsgre atnb:lxtj’ in these comparatxvely thin structures. j . - i~ of the smaller structure over the Guddelum. - R e ‘

Ve Y

1
{

imate, w1th the exception s§ .
f

% To "arrive at - sansfacm S L : - )
vor} 3’ 3 “";nll be hecess? dtic“’l;n :\1 8 to the JB'IﬂjplgﬂC ,,of the sum total a]lowed for - | ‘ . 4 . 7 9. Looking to the great increase in the prlce of iron since his estimates were framed, Mer,
 every yariatiiaix in ths beight of:)’“h ?S % (;' ?lbblee to take out the quantities in the works | . Dibblee is considering the expediency of substituting masonry instead of iron cylinders and
Pyt s U6 deight of e nstea 0 assnmm one aver . : ; . ) -
meg:that ta the whol ¢ Iﬁic b R g . 883 ‘hﬂght for each type of r - screw piles for the plers of the large bndaes pi thxbnk that the result w111 be one of consxderable 4
: resume ‘that- PaTEELCT T S Do . economy. ) :
x P at: for. tbe( pgrposes of dePa?f“!F’?tal "c)beck‘ over t.hve“expen‘diturc, this . .. b 10. Althouoh not strictly thhm the lmnts to ‘which my attention has been du'ected by the

nformaﬁmn vu]l be. 6aken but in any case.
H econd ﬂxe adeguacy of t
The allowapgea for wa,

. Consultmtr Engineer’s reference, yet upon the same grounds upon which it was made (the
prospech of ama]gamatlon) I take the liberty to suggest, for consideration, the advisability of
reducmg the steepness of the ruling gradxent from 1in 146 to 1 in 200. ;

11. I have gone into some approxxmate ca.lculatxons (see Appendlx A), the resultof which

] -hows that a considerable saving in working would be ensured by such a reduction. ,
7712.° 1 estimate that the annual saving in working expenses on goods traffic alone would -

be about Rupees 10,000. The extra _earthwork and masonry Would cost about Rupees 60, 000 or .
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of the Had’ras G'overnmcnt Puéltc " k: Department
8th qulember 1873. N f'.p ;

-t .“‘ "

5 !

<

Proceedmgr

R

* - - .
R : . - -~ er-iuf "

Rupees 3 000 per annum in n interest at 5 per cent
‘ of the nndertakmg would be Rupees 7 000 per annum (t ey Rupee§ 10 000—3 000)

" “%’ R

=

Appendw: A to accompany Zetler l\o. 1,678 of “Sth J}une 1873 to Agent

- .~ To approximate to the relative values of the gradnents Cbetwem Madras and. Cuddalore) of S

'l in 140 and 1 in 200 take the length of Bailway to be constructed at 128 mxles. SR

-

The net sanng thcrefore to the Revenue Account

. ‘Then 128 £5,000'a mile = £ 610,000." Ten’ per cent’on £ 640, 000 — £ 64,000 gros.
- yevenue to pay-5 per cent. on capntul expended, . Assume half earmnge come from goods'=

£ 32, 000 == say, Bupees 3, 20 000 and tb!s at one anna per ton per mﬂe nges 5 120 000

: ’-jmiles‘ [ - T e Dbt

51?0000

P miles = 40 OO() tous moved over the wbole length of tbe hne.

Say that 40 000 tons of goods mvolve 40 OOO tons dead welght m rolhng stock and the B

dwexgbt hauled is 80,000 tong..- " . N0 . RANEIE FRE
*.Assuming that the maumum “load of an engme 1s 250 tons gross up 1 in 200 at the rate

ef 15 miles an bour, the pame engxne will only take 204’ tons up an mchue of 1in 140.° TR

80,000 -

,"T Then 550 ,‘m : 320 engmes for 1 m 2()0 = "‘
” s 80,000 . N :
DO -—EO‘I eus 392

Dxﬁ'erence 72 englnes more on account of tbe steeper gradxent. o

aa. 2N

"~ The locomotxve expense on tbe Great Soutbern of India Railway (amounted for the half—years - |

' endlnﬁr 30th J une and Slst December 1843 to 20- 16 and 17 11 pence respectively per train mile ;-

: say an average for the year of 18-63 pence of 12 nnnas . Take the cost at Rupees 1 per train -

" mile for the future on “account of the great incréase in cost of fuel.,: The above 72 engines extra

X reqmred on account of grades of 1in. 140 give 9,216 train’ miles (72x128 nnles) wluch at
,Bupee 1 per mile, gives Bupees 9,216 i m locomotivé workmg PR A

_~ 1t will be- observed t.hat 1 deal here with tbe goode traﬁié only, lcavmg out of account

the transport of passengen, wlncb is

i account locomotxve workmg expenses “without any allowance for extra hands wanted in. the

 Traffic Department from mcreased number of trams. ¢ 1 think tberefore it mey be fau-ly assumed

-that in this estxmate 1 am well mthm the mark when 1 take Bupees 10 000 28 the annua.l savmrr

in workmg expenses “and to the adoptmn “of 8 ruhng grudrent ofLin 200 h o '[ o

1 have” taken ont appronmate!y the extra quantmes “of, earthwork mvol‘zed in ﬂattenmg
'the gradzents and it comes to 265,000 cubxc yards, d Ahis at the rate eanctxoned for earthwork in:
Mr. Dibblee's estunates, Annas 3 per ﬂcnbxc yard, amounts to Rupees 49,687, adding B.upees
10,000 for addxtlonal masonry mcurred and in round numbers the ‘extra cost of securing the ruling

gradxent of 1 m 200 mRupees 60,000, or in mtereat at.5 per cent. Rupees 3,000 per annum, €0 . L

bat the savxng in vorkmg expenses (1,. c., Rupees 10 000 saved in’ workmg, Bupees 3,000 extra .

ton g

expected to be very. large.‘ 1 heve also mere]y taken mto o

= due tQ conetructmn} W uld be about Ru eee 7 000 per apnum tahng goods traﬁic only into account. . :

'.l‘f.FISH\ER,rEsq,E“‘A'éenthandzlfanagem 7ay.. Company, to Lxentenant-

'C’olone}J oM SHAW»STEW RT, 'BE,, C ns'ltmg ‘Engmeer for . Ballwaye dated

ma“‘zndm{'gﬂ's: 18:3 , Nox 24t
py “‘of areport,‘dated 3lst ;ultimo, I\o.

nd wbxch deals with the questxons refem d

adequacy of the deslgns and estx-

ore’ here A em fapractlca.l uuammxty of opxmon

? “no- observations upon them seem ca.lled
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L Y 5 roceedmos ?f the dladras Government, Publzc Works Department
Lo - 8th September 1873, o B

-

“on the ground of economy: |

which Mr. Logan has arrived on this point, but my experience in the workmg of Railways vnth
. heavy gradients leads me to the opinion that if only for the “gake of regularity and convenience in
the working of trains, it is desirable in all cases te make the gradlents as easy as possible; I

f \' .~ the extra cost of the work did not exceed the extra cost which would otherwise be entailed upon
" give argument in favour of the proposed change. :

8. With reference tolparagraphs 7 and 8 of your letter No. 93 1 commumcated with the
~ Agent of Great Southern Company, B0 l%ng ago as the 11th March last,  suggesting that we should

- the 12th April, I supplied him with sketch plans of the buildings “which had been proposed to be

e

v,

sk

N buildings, rolling ‘stock, and establishment proposed for this Railway, but I have not smce
. = received any communication from Mr. Betts upon these subjects, and in uhese c1rcumstances Iam
" enabled to submit my own individual opinions only. - ' Co

"y

5 e o g,
-

L

PR

RS S

tbe traﬂic, that is to say the goods and passenger gtations in Madras and at the intermediate

- the interest and convenience either of the Company _or the public, or both. I think a building for
] . the accommodatlon of stores will be necessary, and I am inclined to the opinion that in any event
<. " the head- quarters of the stores establishment should be at Madras, “where there are facilities for
' recelvmg and purchasmu' supplies, which do not exist elsewhere ia the district.

% ks oy g i i b B
v . e .
&

o
(3

necessary to provide an engine stable with a small repairing shed attached, and I am of opmmn

. of the spare ca.mage stock, and in whxch carriages may be cleaned and hfted and small repaxrs
effected- 2.7 T T o - o :

o . 6. With respect to the carriage and wagon

i s desxrable, indeed in presence of the fact that the Compa.ny, being confined to its OWN resources solely

- T ‘- ’ owmg to the dxﬂ'erence of gauge, will be imperatively required ere long to increase the stock

-

v e

ble revenue from traffic on festival occasions. - . - -

[T

L are constructed and worked ' as one
- economy ¢ can be looked for -

contxnuous undertakmg, I am of opinion that _o'nly‘ a small

. -

: Carnatlc Railway Company, dated Madras, 31st July 1873, No. 668. -
SR Anvsa'rmc to the Consulting Engmeer 8 letter No. 93 of the 27th March, and in contmua.txon

R - points on which an opinion was asked by the Government of India. ~ ~ 0 & - - :
o “ % _..2.. Mr. Logan's former letter had referred to the division of the line into dxstncts, and to the
. . amount of staff that would be requlred in my department . The questlons now considered appear to
2 ~ be the adequacy of the deswns and estimates of the bndges and the bufﬁclency of the amount of
) ) estlmate, as revised, to meet the cost of the work. . , - > .

. take the construction of masonry, 1 think the price fixed by the Consultmg Engineer wxll be found

‘-, bndgesareemployed T s : : S

AR T YT AT R T

o
1

=< ',;,j:.ae.;aw_,.».u_,e_, -

2., e g%3
s T N A .‘L'

RN

J'!.‘d_:ﬁ To :‘&‘“‘ ""
¥

LT _should concur therefore on this ground in the recommendation of Mr. Logan if the interest upon’

* provided, for the purpose of enabling him to gonfer with Messrs. Sheward and Staunton preparatory
_ to submitting the joint opinion called for from us as to any reduction that might be feasible in the -

places, ‘are as limited as is desirable, and that none can be dispensed with without detriment to -

that it would be false economy to dispense with the building proposed to provide shelter for a portion -

plant I am of opinion that no reductxon g’

L '3. From the pdditional information that has been acqmred regardmg tbe pnce of quarrymg, g
o and to Judge from the offers which I have received from petty contractors who are able to under-

Mr. Dibblee in his report appears to differ from the conelusxonu at

. ‘ ' the working, and if it can be shown to be less, I am of oplmon 1t should be accepted as a\conclu- -

- meet to talk over the present and probable future positions of affairs, and subsequently, viz., on -

‘4. " As respects the buildings, I am of opinion that those proposod for the accommodation of '

- 5. The. buildings necessary. for workshops will doubtless require revxswn ; but 3t will be -

sanctxoned in order adequately to accommodate the traﬁic or else that they must forego a conslder- -

~ 7. Some modifications may eventually be also made in the establishment, ‘but until the lines - -

From a . L DIBBLEE, Esq., Chief Enginéer, to 3. T. FISHER, Esq, Agent and Manager of the -

L o t'my No. 325, I have received from Mr. Logan a copy of his letter reportxnv further on the B

E 3

- less than the work w;ll eventually cost where stone and brlck and stone quoxns m the largeg;

- - . £ - . [ s . o
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Gt - I’rocepdmo.y of the Jlladras G’ovcrnment I’ublzc " orka Dcpartment B :"
: P 817; September 1873 B

3‘

C -

4. _For the pnrpose of arrmng at an exact eﬂtxmate of the quanntxes requxred at each brxdge

ek i s R W e T

g ¢
i and culvert, ‘test pits are now being sunk to ascertain the nature and depth of foundatxon andas . !
e ’_ . ®oon ag this mformatnon is obtained the correct quantities for each bndge sha.ll be ca.lculated and Lo
f‘ Sk ' a revision of the estimate in this respect shall’ be eubmxtted S A - . o ;
" . -5, When preparing the original estimate all care was taken to collect the fullest mformatmn ‘ f ’
e : regardmg nvers and nullahs and the extent of dra.mage areas, to ascertam the amount of water- . - g

i a8y required in each case ; and since then no opportumty has been lost to verify, as far s posszb]e iR

‘ ;,‘_ %" . - -the conclusions which were arrived at. The Lngmeer of each district will also hereafter take . _f

‘ :"} © = accurate observation of the effect of every flood that occurs, 80 that, 1 think, it will be possnble before : :

b ' the works are all completed to have the fullest assurance as to the capaclty of the bndges to pass 1

f 4 ' thedramage e oo "x,tr’uf_ .u'-"“‘:"‘l\, ",u N TR P ,‘.“-;?

T . 6. On this subject I wxll ‘remark that the situation of our line close to an old estabhshed l’

S public road has afforded facilities for arriving at a tolerably accurate estimate for our requirements, i

S - and there having been & most-unusual flood in November last, after which notes were taken at every. ; i

o

larcre bridge, has given means of checking informatién received from the oﬁicers in charge of the ]
road a.nd from the inhabitants of the country. ' The result of those observahxons ha,d induced me to " ; .-
» . raise the level of somé of the bridges, and to increase the size of others prenons to the receipt of |
“- .-~ the communication now under reference.”. At the Guddelum crossing near Cuddalore, after .an

o inepection of the country with the Consultmg Engmeer, it was also decided to add another span -

of 100 feet ; allusion is made to this i m the Consultmg Engineer’s .postscnpt sy

b

7. "Mr. Logan has given ca.lculatlons respectmg the River Palar, and has expressed hxs opuuon

that the allowance I had made was Suﬁlcxent on examining the subject in the manner adopted by .

. Mr. Logan, I found that there was an omission in the information’ supplied to him from this office : .
" that the highest recorded flood had ‘not. been ehown on the sections sent to lnm so that there is -
» . - really & much larger area of avaxlable openmg below flood level (by 5,000 square fect) than was -
o N "supposed and calculated by Mr Logan there m therefore an addmonal assurance of safety for the

‘bndve L S S ,1 ‘_, . h NS

1 ‘f,

s tem—
o

RSN

: -
R "IN

-

\ L 8. The detax]s of all mcreased waterways as above mentroned sban be fm‘mshed w1th the Lo
- IR rensed estimates of bridges. - I RO A o L
B .9, When the design for the brrdge over the vaer Coleroon was bemg ﬁxed upon 1t was found
y -.*72 7 that owing to the enhanced cost of all iron’ work, a8 compared wrth what it ‘formerly was, great '
CL economy might be effected by . employmg brick wells filled with ‘concrete instead of iron cvhnders.
e o "1 therefore prepared a design (submitted with revised eshmate for Southern Extensxon) for piers of.*
v LT 15_ " brick wells, sunk to the hard substratum and finished off at the level of. low water, to: ‘be ﬁmshed s
..« . withiron columns on top. Iwould now sng est for cons:deratwn whether a similar atyle of bri dge N
mlght not be erected for the Palar river, . R st i ‘

Y

i

R ’

-

*10.- I send herewith a comparatxve eshmate of 2 brldge with i 1ron cyhnders and with wel}s of
- bnck work, from which it will be seen that there is a savmg in’ usmg the wells even at the price of
. iron work or:gmally entered, end wlnch wxl} be morea.sed by the addmonal nse m pnce of n'ong-
o whxch has since taken place.o 2, *?P-‘-“ g ) "’ L RN E
) » With regard to the other large bndges ovet the Poomar and § uddelnm where screw pxles : ‘“
) were proposed I do not think much. .economy will be . effected by subetltutmg brick . wells, and -
-+ .17 although on the Southern Extension I have recommended the Wells where the bridges are in salt -
S water, being really within reach of the tide, I think i in the sltuatlons of the ‘bridges above named
it becomes a questlcm of prefemng one style of bndge to the,, ,othet, thh the conslderatxon y

. tha.t m usmg wells a much greater proportloa of money wrll be expended in the country e B
4""_ "

. 12 Tracmgs of station arrangements and accommodatxon both’ a.t the terminus and on the
o l;ne were forwarded to the officers of the Great Southern for thexr mformatxon and report and I‘ ‘
propose to defer any remarks that ma.y beexpected from me untxl they have consxdered the .
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I’roceedzngs of the Madras Government, I’ublzc Worln Department. 2
- 8th September 1873."
13. Mr. Logan has in his report sug ested for consxderatron the proprxety of reducmg the
. ruling gradnent from 1in 140 to 1in 200. When fixing the gradienton my original plans I was
-~ guided by the inclination and nature of the country in one or two places, and from a desire to
~ reduce the ﬁrst cost of the line and works to their lowest amount I introduced that gradient in all
" places where a saving could be effected by eo doing. By more expenditure it certainly would be 7
- quite feasible to lower the limit of gradient, and, ag Mr. Logan indicates, make the extreme load !
which a given engine can draw greater than at present. I donot, however, in calculating it, make
" the saving in working expenses 8o large in proportion to the extra cost of the work as Mr. Logan
- has done, and I think, by reducing the epeed of heavy trains over the top of the steepest inclines, it o
. will be found that an engine can take a load so nearly approaching the maximum that working
? expenaes due to additional trains, which msybe needed wxll not amount to the interest on the extra
. cost to the works P L T T i -
Summary of cstzmate for a bmdge across tbe Rwer Palar conmstmg of 18 spans of»
120 feet clear, eack resting on 19 pze:s of two masonry cylmders 10 feet outszdc'
. - _diameter, centre 15 8' apart. -
Wrought Iron— - . 7 . , * ] Tons. E 'roul;
- 18 spans, superstructure at s o e s '45'39 - 81738
18 sets of Rollers and Frames - ... .. - .. .. . -3~ 576 .
CTapiers L.l L 485 x19 9215 .
- ,6 . R S 91529
N Cast Il‘OIl-—: [ * . B B ‘u ‘ T . - Tons, . Tonu.‘ .
- DPem.. vl Tl Tl e 12x19 27118
‘ Quautities. " Description of cburges. Per. | . Rate. Atuount;g 1. - Total. ‘
R Y . ', . N - Do - - ' ‘ T ¥ * -
AR B Y BS. A. P.| RS, A, P, B8, A. P. -
*- 915-29 | Wrought Iron ... «o | Ton. | 300 0 0(2,74,587 0 0 N
oo 23963 {CastIron ... ... L, 200 0 0} 47,926 0 O] -
-1,186°42 | Cartage over 45 miles ... Toxi al 0 5 0] 16,684- 0 61: -
o i® . ' - .| mile. )
- 40 Feet.| Sinking 38 wells ...  ...| Foot.| *18.0 0| 27,360 0 0} ¢
-1 2,984 C. ft.| Teak sleepers (12”7 x 8") [C. feet. 4 0 0} 11,936 0 0O L ’
- 1,247 ., | Teak platform (18’ x 127) | ,, - 4 0.0| 4988 0 0
-7 2,093-23 | Masonry ... - ... o C. yd. 80 0f 16,74513 5] . »
© .. 5,928C. fi.| Covering Stone ... ...|C.feet.| . 1 0 0 05,928 0 0O T
. A . o . 4,06,154 13 11
’ :1 . 'oﬁeludelconc‘rewﬁllingn Co e
",‘>Summary of estimate for abndge across the River Palar conszstmg of 18 spans of 120
'  Seet clear resting on 19 pters of two cast iron cylmders 3’ 9f outszde dmmeter ‘
Wroughtlron— SR : So= T+ " Toms.' " Total. -- {
18 spans, superstructure ab - . e T .. 4539 - 81738 - :
18 sets of rollers and frames e e e e T 82 516 ‘I
In Pxers Tee et e el A 126 x. 19 2387 .. .
o NS ¢ 11 ) S
; o !
B ’_ o~ ; ! e
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TOM. A

o sultmg Engmeer ‘for Rarlways,

e

g August 1873 No. 441{.7 < i , ) J
ADVERTING to my. 1etter dated the 13th -,mstant, \No. 427 I

R L YO

to Colonel, G.. W’ .WALKER, h o
 Secretary to Government Puhhc Works Department dated Madras, ..th

have the honour

to request that the instructions of the’ Government upon ‘the pomts therein dealt .
“ with may be commumcated to me mth as httle delay as possrble, in order that . no

+ .unnecessary trme ‘may "be lost in sendmg £0 England the mdeuts for the 1ronwork

E ERY . *.

- W I. ;f* - o : .' K
Oxnm' rnrmxon, 8th September 1873 No. 2,22{ T
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ORDERED‘that these papers be for-

of the

m's .

Quantrtxes. I')c‘scriptioh_' of charg'es.‘,,‘r Per i ":Rate;' A émogét' | '
n (2151’ };'roulghtlron S| Tom | 800: 0701284108 0 01
: 5 t lron ... R A sy ™ i . : 3 ; A E
1,2?12 .39 C:tage over 45 mxles' T::illea ‘ :‘O’V. 5;:0 20 282 10 o
T g ) 0000 0 8
+ C. ft.Ta sleepers- O A0 “
% 337 T:ak platform{l&’ X 12”) ST 4‘: 0 0‘ .4,988 - 0 ‘0 . ‘
ot -t o 'Includesoonereteﬁllmg. R i
A - (Szgned) F L. DIBBLEE B
' TR TR T Iuef Engmesr. . e
No 11 From LleutenantJJolonel J H; M SHAW STEWAR'P R E.. Cnn-
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- herewrth transmrtted are the result of that reference.

N

" 2. It will be observed that the general suﬂierency of the estrmates as revrsed_'
by the Consultlng Eno'meer is admitted, with an increase to the rate for masonry

B 5 - OOTACAMUND, 8£h Srptember 1873
No. 117 Yo e L ' : . S
i 5 B T No, 2225 ':.',: R . \_‘ i-‘, T
Fn‘bu I ‘ '
S, COLONELG W WALKER R.E., O T U
el Secretary to the Govemment of Madraa, e
i T 'i’; T C Publzc Worlca Department. o
01*‘ ' ' SR
DT Tnz SECRETARY 'ro 'raa' GOVERNME T OF IN DIA e
o A e e s Publie Works Department.
S I - . : SlR,—The Government of Indra
o I 5 :’5"-BA¥»LWAY’ No 21" havxng in_their- letter -No. 306 G. R.,, ~
TS SR ‘ ... dated 25th February 1873 expressed s

doubts as to the adequacy of the designs of brrdges and the sufficiency of the esti- L
‘'mates submitted for the line of Railway. from Madras to Cuddalore, His Excel- -
lency the Governor in Council, having in view the approaching amalgamation of
the Carnatic and Great Southern of India Railways, remitted the sub_]ect for the "~
' consideration’ and joint report of the officials of the two Compames.v The papers c

: -in the large bndges mvolvmg a total addrtron of Rupees 10 000 to the cost.of = = Cie

i Gma -

those works, - =i T , A 2:':1&-;%
experlence has enabled a judgment to be formed, the general ‘opinion is that the."
_ allowance bas: been judiciously -fixed, but that a thoroughly. reliable - estimate .
" ¢an only be obtamed after the Engmeers shall have had more opportumtres of

. ' 55 ¥ 4, - Attention is invited to the proposed substltutxon of masonry wells foriron
‘ e cyhnders and prles in the constructlon of the brldges over the Palar, Pooniar, and

il b A e G i

=)

o

L Y
U ay

5. - Fmally, it is explamed that, pendmv the preparahon of revrsed estrmates

urer g

P:ﬁm‘*‘:"‘-:’?f‘\’f'

3. With' regard to waterway it wrll be . notlced that a8 far as prevxous‘~i'-

-1

> watching the action of the streams to be crossed.” . | -~ . .-~ . N

Guddelum rivers, a measure of probable economy . rendered _ desirable - ‘by- the |
enhanced price at which i u'on is now_ selling in the home markets. . And the pro- o
posal to reduce the rulmg ‘gradient of the line’ “from 1 in 140.to 1.in 200, sug-
gested by the Chief Engmeer of the Great’ Southern of India Rarlway, seems to .
. His Excellency the Governor in Council, under the crrcumstances represented by :

the Consultmg Engmeer, to be worthy of adoption, ~. - o .

4 : for. bndges, ‘and the revision of the estimates in detail for the portions of the Im(-" " \
£ . _which will be affected by the proposed alterations of the gradrents, no mcrease “tos.

E = the sum of Rupees 69,93, 904 already sanctxoned need be made. . . . e ,_fe.'t". s

. Rt R P have the houour to be R

?" 7 . | i 3 | . ~ P - . L Sll‘,, T ? e ’-fj} :“',. ‘— C
j IR ’ j Your most ohedrent servant[ ) )
t S T Feny e e C'olonel R E., L

;1 - el T e = Lo Secrelary % G’ove-nment. Ler]
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