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| ‘ADVERTING to . the Proceedmgs of Governm,ent under {ate thg#

'no. 3 4‘60 I have tbe honor t?)\av fore His. Excellency iﬁ‘"C‘d‘m%

’ ‘ by the Deputy Consultm
* Dated 17th December 1874 upon the blastmﬂ Operatxons unc@

for the purpose of removmg an overhangmg bouldell at Th 4‘; ngen— s

.on the Banvalore Brarmch of the Madras Rallway A & K COREREE
c2, ‘Upon the Oth- instant 1 made a careful mspectlon'%\the cuttmg wnh the “‘*-~~\

Lompany s Chief Engmeer, nd a survey is now in progress wi

mme the best mode of i msurmcr the future safety of tbe lme. .‘c

UG It

5 Note on’ the removal of a largn “boulder . at the * TWGT 3007‘ W“mg on tlze Bangalore

. = e

TR . Branch of the Madras Batlway B i

Lo '

N | HAVE the honor to submit the followmg report on the removal of a large boulder at’ the
u T)ger Rock cuttmg" on the Coopum ghaut of . tbe Bangalore Branch, Madras Raxlway. I visited
the Tiger Rock on the 21t and 25th of \*ovember and 2nd of December 1874, © . -«

. 2. Near the symmit of the Coopum ghaut on the Bauga,lore Branch. of tbe Madras Raj)
the line runs through adeep cutbm« in the 145th mlle, commonly l\nown as the
cuttmg"‘ SR R ;o

wa.y
* Tiger Rock

- ' '

A semaphore signal aud smnaller ] hut are erocted on the portxon of this rock Whlch formy - .
the lower side of . the cutting, or that which is on the rxfrhz hand side of the line when agee
the ghaut, The line passes througb the cuttmo' on a curve of 40 chams ra.dms aud the gr
lslm()B _,‘- Lot PRI . ‘

nding g 1
adient

Drxvers of trains when approacbxng the Txger Rock 5”’"“1 from cither E“de. are reqmred e
 $o give one.long whistle, and to be prepared to b““" their traing toa staud should the Blguq\bg C
kept against them:. - corT T Co V

3. ‘When the Bano-alore Branch was constructed in’ 1864 all boulders at the Tlger Roik
- which were at alllxkely to slip down on ‘the lme were either removed or supported with Sllbsta
. tially built masonry on foundatxons atepped in’ the uuderlym" rock. The rock and boulders in the
neighbourhood, however uppeur to dxsmtevrate rapxdly. and to crumble ~away with expogure to
weather ; mucb of wbat now lies round the boulders in the form of rotten eartby lookmg debrig
- was solid rock in 186# requlrmg blasting to remove it. . -
" During the last ten years however decay and disintegration bave been at work on the rock and
boulders, and the soil in which some of tbe boulders were embedded and supported has been loosened

‘and washed away by the ramsf T ' : P

-w

-

4.’ The changes in- the condition of the rock and boulders in. tbe vxcmlty of the i, er
Ilock cuttmg” lxkely to affect the railway, in the event of 'this falling over or slipping, havye for
gome time past been carefully noted by Mr. Scott the Resident Envmeer of . the Bangalore .
" Branch.” In October last be forwarded a report upon tbe eubject to Mr. Beresford Andersou the o
Chxef Engmeer of tbe Madras Raxlwayw S et ‘ o |

b Ilarly in N ovember Mr. Amlerson and Mr: Seott mcpected tbe locahby, and came to the

e .+ conclusion that it would be prudent to re

‘ A o . blasting the face of the larrre\*'nr““

to, and nlmost overhangmg, the lme on tbe upper axde of tbe cuttm or that vdncb is on t
band exde when ascendmg the gha.ut. ‘. S

14«&“4 i
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‘ , \j IR e ."{;‘ e ;o o Yt a short time work wag'
the supportirg eart}}’axfa’vdebris from about it, . %, .5 '

. rried on ni ¢
w-frO‘m‘fever frqm‘ﬁight expo;f;g\ll woll‘_ g day “ork, héd, to
o S . _— . ! that one of the men hag gigd die “\ vy, and‘sevgfak:é_—lf\‘f >
T ‘¢ jumped"’ il:he')&'lce of*the large boulder, and. . ) o - proving that thé_Reside'nt Engine.ez?; id ncy abandon night work at all tbb‘;g"“}c A R
“on the 15th of November Ly elec»;‘icity, under the direction of o T .r;.' 10" The men einployed in -y pi}igrﬁhe.sbot-hqlgs were chiefly bri;llghl;”;\"',;:“r:ﬁ ey sy ,«»32., iy B
s l B ; - : - o ' the neighbourho()d Qf that town. /- “‘, \ " R o - R AR : - .
& % %jerfect.ly successful in every respect, an‘q nobaing more would have been . CLe k0 T Ibwas with great défﬁ‘"-“,lé that they WereAI",r?Yfllledvupop to com e’
15%es g, Deen auie lid. Unfortunately it wasnot soigs ARV Iy T8 W EIREI, W Mortclenin ‘an fhinkabited; Jungly";lace, ad was considdred by gl g gk
»-‘.t\ﬁ."vj,.).veing which were imperc.ggile‘wfore_ the boulder-was-~shakel ™y ik gt - Tiic .

’ tﬁ'@face, but with the concussion these v&ins enlargetl to dangerous cracks, and the * . R ) -

Py

[ A

A .
«Engineer of the Company.

[

s

L locality! “They remained at. night time at J(;iit.ip'qtg, and Were conveyed by balyg, o
o AN i mornings to their work, returning again to Jollarpett in the same way at dusk, - - . .
B the’boulder was left in a conditiof which rendered its immediate total removal neces- e ) ? 1L ;'O;t‘séferal days, du}ing the removal of the rock, heavy rain fg}i ; on t‘h‘esé*d
«»34’;9!\&% veins extendg through the top of the boulder in a plant at ap .angle of abgqut ¢, the men, excepting the regular gang coolies attached to the line, could be PNyailed'sis
% Ve o BXC

8 e thy ¢h the -boulder was shaken by the concussion, the whole.top slid " ¢« this of course added greatly to the delay in opening up the line again for brafic\ I am not ajware ‘
bac’;ﬁﬁﬁet and @ only kept from sliding further by a piece of rock projecting "from the . : «
N I - .

ever, of any serious inconvenience having been .félt, 23 passengers had ng difficulty i Walking'
T ground. - ' S o Teeel round the rock from the train at one side to _thg;mt‘on the othgr, which was alway, s
: wich had enlarged to a dangerous crack, was in a nearly vertical plane . them on, and the accumulation of goods at Bangalore and Jollarpett wag all worke
which, when the face had been removed, was thus divided into three large . . traing in the cogifse of one or two days after the obstruction "hagl been removed.
pieces, liable to fall down on the line at any moment. . :

: : . . 12,° The line was blocked  from the 15th of November until the 2nd of Dre‘c‘e‘m‘berr_
A series of shots was therefore put in the supporting piece of rock B, and another series in ' ' 15th of November the first shots were fired in the overhanging face of the boulder, on the
 the top of the boulder marked A. The two series of shots A and B were then fired simultaneously . L AR N

: s Y wo 19th of -~ -
. ovember the remainder of the boulder was brought down by blasting ; on’the st oF Decempe,
by electricity, and the whole of the boulder which had been threatening the line was thus success-

. -some small loose‘boulde\rs‘ and pieces of rock were brought d?“’,n:a‘%d r enib‘v'e'd, and on'the 2nd of "‘.
ol broues o the whole R _ N December the line was clear and open for goods as well as'passenger traffc. * * . . " o
7. The ﬁeruﬁan ent-way was not removed from the line below the boulder prior toits removal,

28 the Tails are laid in _chairs spiked to wooden sleepers forming a roadway troublesome to take .

13. Every credit is due to Mr. Scott, the Resident Engipegr, who, rémainigg“ at ’Cobpﬁm'
: during the removal of the rock, by his energy and example encouraged the men employed tq work

up and relay, The permanent-way was however sufficiently protected with earth and sleepers. -

-+ 'The fraginents of the boulder did not fall on the line with a crash, but slipped down' quietly

with a will. . Considering ‘the large number of ' men’ employed constantly “on 5o small 8pace, the . -
| mature of the work to be done,.and the constant firing of blasts, it is a matter for some Wonder . .
- and rested there. ' - :

' ) that there were noaccidents of at ail a serious nature ‘amp_fxgs'? theﬂworkz?]eh? ‘aiu? shows thay the - . -
- Men were then set to wirk fo jump holes in the large pieces, and series of shots were fired arrangements made for their ";afety were ‘w.ell‘ p{gnpgd and eﬂicx‘ehn‘tly ca{rxec; out. Lo o o -

off from time to time by electricity which broke them up into manageable pigces. 'It is estimated Banaavore, = = . o  (Signed) RQOSHS‘TI‘IOMP,?ON, Captain, R.E,, = - [

that between 500 and 600 tons of rock had thus to be broken up and removed from the line, A 17¢h December 1874, ‘pfg./ Dy. Um\zsult.mgl Engineer Jor Raily, age. o
. number of o]d unserviceable permanent-way rails were laid flat on the roadway between the rails _ ] T . et AL

of the line, to some distance on cach side of the Tock as it lay on the line. As soon a3 a series k

of shots had been fired, chains were put round such pieces of rock as could be moved ; an engine

thin came up and the chains being attached to it, it moved off again, dragging the rock along with .
R 2! over the old rails to 4 little distance clear of . the cutting ; men with lev.ers“ then tipp?'d it over
S e side of the ghaut into the valley below. Some pieces were so heavy it was found imposgible
< i / turn them over with levers ; screw jacks were then made use of to tilt them ‘up to such an angle -

28 enabled men with levers to complete the work of tipping them into the valley below.
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 From R. B, ELWIN, Esq., Agont and Manager of the Madras Railway (o
T ”to,Lie‘iltenant-C(‘)lonel J.H. M., SHA‘V',S:PE“YART, R.E,; C‘?nﬂ\ll‘t’ing_} O\
" Egineer for. Railways, dated.Mad::as,2‘9th‘1_)ecen'1be,1j 1874, No. 1,185, .. -

oyt

M

R

o Wrrn 'feféreﬁée‘-itc; your letter: No. 1,178, of the12th instant, ‘and to the R
order of Government which’ accompanied it, I have the ho"lo.l': to e{lclose'a'éoby‘ NG
of a report made by the Resident Engineer of the 2nd Dwxsxp’r‘),‘ South:West

. Line, in which he furnishes full particulars r‘é‘gardi’ng‘ the bl@Sti?g opera

‘ Electricity was always employed when' it was found desirable to fire a series of shots simul-
taneously, The ordinary patent fuze was used when isolated shots were fired, ) :
N . 8 No more powder was used in the first operation, viz., t:hat of removing the overhanging .
/.~ face of the boﬁ]der, ‘than was necessary to effect the required result. ‘ ’
LT ‘.Owin;g to the veins with which the bouldér was intersected however, it cracked into three
large Pieces, the immediate removal of which, as has been already shown, .became absolutely neces- ; ‘ ‘ o T
;:Zg altn::: iﬁifﬂfﬁ"?iﬁﬁ?éhe egtm? bqulderfm;fg tbzleo:e:waidd Ztraofi!;gﬁo?fifi??;]fi* L S . From P. SCOTT, Esq;, Resident Engineer, 2nd Division, South-West Line, to B. AND
: ; ! g ge ol powder In rear o : Lo e Je o AR ‘ - .+ Esq, Chief Engineer of the Madras Railway Company, da.‘ted_‘Banganre/,v 18th
fmd In front of it rather favored the hope that when the boulder had been blown from jts position, LT 18T N 376,00 o= U eoonumTo o e
T l: WOl{lfl in its\downwardslcourse bome in éontact with the'projecting rOCk! and thUS be thrown - ’ YOL‘UR N 'l. 82.0¢‘f'th 14til . tant o SRR ‘ 3 ' \
clear over the line. - Op fqr umination of the ground, however," at the other or lower side of .. = . N rooo 200R 0. 1,860 of the B e A S Bie e
" theline, the plyy of 'ré;o:hi:;iﬁm;:;:;g::r b; . mgine fired in rear of it was abandoned, and its | - b ‘ 2.  The quantity of rock removed by blasting at ffiger %PCI‘ was ;?:}‘:" 300 icnb;c yards,’ theN\
TOMOVILrtsSTTIIE - in the manner afterwards carried out, decided upon, = A . N , . is, the large boulder about 280 cubic yards and severa o Yok Yere, ootened by the . T
: : : ; ’ Lo . : fall of the large one ; there was no more rock moved than was calculated on before oPerations wery .. -
9. One hundred ‘ang fifty men were employed in “jumping’* shot holes in the rock which was : i : Vo S vl B T A D
brought down og the line. :

.
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46 feet
40 fottea an i

ot th&'bould ;7 8

immediately

been effected in

. No.

No‘ 3670

: ﬁ«br.'.mﬂ'vexﬂz on acccunt of some large boulders on the op‘
: tm: face kT the embanRment into
tacking up jungle-wood sleep

SUBMXTTED for, the information of Government W1th refe

3,460, dated 9th December 1874, and in continuation of thi
- No. m of the 21st idem.

ww ‘M

S s ” Wf p,m

..ember it was pr
age of traﬂic.

d to remo g“‘-t
tned to do i

the vallengbut I tried to getw ite s
m‘_@{x ang I expected that'a k
ein™ der of the cutting, under the large one, would tilt it, and throw it P’“’tl
“OWeVGr, as it happened the boulder on the shoulder of the cutting gav
stead Mnmg over slipped down right en the centre of the way.
wper men I could get on the division, 150 pen, and th
Juwp_holes, toblast the rock into emall pieces for its remov

olch shorter time had it not been for the unhealthy state of that P°m°

“‘f%ﬁ ls segfon ; the men after 2 good deal of persuasxon agreed to work in relays il
day, but tter two nights’ work, ﬁndmg that several of the men were attacked with fe
forced to abandon night work, and I had to convey them to their villages near Tripat the
-evening by ballast train ; the work was also celayed by rain ; for two or three days noné 0 |
jumper men would turn out, and I had only my own gang coolies to depend on.

3. As the rock was blasted into tolerably small pieces, I laid down unser
which the pieces were dragged through the cutting by chains attached to the ballast e
tilted over the embankment.

4. lam Dow awaiting your orders to commence the further works necessary for t
ment secunty of the line through the Tiger Rock cutting.

far,
pive ially clear Of

e way, 2
[ had already

al, which would have

viceable

he permt:

rence  to
g office letter

© J. I M. SHAW-STEWART, Lt -Col., i
~ Consulting Engmé’c"f""

ORrDER 'xBEREON 2lst January 1875, No. 177.

RAILWAY, No. 47,

ri
His Excellency the Govern®

st N
Council has read with intere . o

°°nnectlon W
Madras RaﬂWay
. sary Operations wy
in whlch they w

.

— -c wnsultmg Engineer for Railways,

: »1‘ [Exq .S- T. Austin.

Spare Copies

1g o operﬂtl

lore Branch ¢ =
om the nece o

er
cient manhe

- reports on the blasti
ith the removal of the Tiger Rock on the Banga
He has no doubt that the inconvenience arising fe
8 as far as pdssible lessened by the skilful and e
ere planned and carried out.

(True Extract.)

Colonel, B"E " o

Secretary lo Government-
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