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«Proceedings of the Ma

1i. Full particular 1 . +ed with O. G., No. 3,140 of !
. . d Executive Engineers’ letters, prin ed Wi . G, INO. 9, of the
intending and LX ° 15th December 1871, and No. 298 of

Aarked C. and D. " 3]st January 1872, copies of which are
attached to this report. C

12. Inaccordance with the above orders a Committee was formed, consisting
M L an, Chief Engineer of the Great Southern of India Railway, Mr. Robinson,
of Mr. L0ga"™ f the Madras Railway, and Captain J. Pennycuick,

] ¢ Chief Engineer 0 .
gc%ngt?iite};tivate and? report upon the causes of the destruction of tho bridge.
. k., ) h the attention of the Committee yas directed was

t point to whic
13. The first po} ¢ piers and arches had fallen.

o differen . ,
rS, counting from north to “south, have fallen

the manner in which th :
d pie

14. The first and secon
gouthwards, towards the right ban

porthwards. The separation Mas in all.
d each of the fallen piers ! . . .
in every €ase, with a single exception, having been

of them taken place within 2 feet of the

flooring level, an
more parts, tbe fractures

1 Dtal. . - . . ,
horiz®' . ;s in the case of the third pier from the north,

' ce tion to this
15. - The zticf)n of which, about half the length of the pier, and - its whole
tfle cpringing of the arch, has separated by a vertical fracture from

r of the pier and fallen obliquely up-stream, towards the north-west.
ding and Executive Engineers, depending on the reports
ame to the conclusion that the pier which first
he south, and in his letter, No. 870 of 25th
December 1871 (paragraph 7), the latter
¢ 31st January  officer explains what he considers to be
 the cause of the failure. In accordance
ected that preparations should be made, in the

the upstream
height up to
{he remainde

16. The Superinten
of the gubordinates on the spot, €
gave Way was the second from 1

Printed with G. 0., No. 2908 o
1872. .

nion Government dir : |
first instance for the examination of the two southern piers only.
rst 1 ,

17. The manner in which the P

i be
down to the site ten days
—— the arch which first fell was the

quested and Obtai

reviously mentioned. o
ell as 21‘173 ;WO I;ard to the two latter, the most careful examination showed
18. ith ¢

. . dations of the piers or the flooring of the
. ¢h either the foun ; 5
pothing wrong. Wi o

pridge. - , o
.1 -recard to the third pier from |
19. With reafi;ier had sunk considerably, and that the down-stream cnd had

y the fact that the combing of the pier was visible

with this Opi

fore the other members of the Committee) to
third from the north, and that officer

guppose that
nccordingly re

stream end of the
d ; this was proved b
bove the level of the floQr:

d on a pivot
f the curtaln W

up-
peen raise
¢hree inches 2
as 1t were move
. he pier ©
adJacent tot
troyed, and so, as & ) : .
had beex; izst;;eyno;th ‘Ali these facts point clearly to a failure of the foundation
next arch » ) : . )

g of the destruction of the bridge are given in the Super--

k of the river; the remainder have all fallen -

has separated in falling into three or

iers had fallen led Captain Pennyecuick (who

ned,_permission to examine the piers of this arch -
[

tfme ﬁorth, it was foﬁnd that the ;

ing ; in fact, that the whole pier had been

at about the centre of its length. The portion
all and flooring of the next arch to the south
far as the Committee could judge, had that of the - '
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of the up-stream end of the third pier ; but the extent of this fail
> & ure could not bo

asz}irmu'xed th}nout a MOore complete examination than the C :
make with the means at their disposal. o ommittee wero ablo £
20, The Committce are un i “
o animously of opinion th
. ; g ) at the 1 :
the destruction of the bridge was the failure of tho foundat(;oumandlate cuuso of
‘ n of the third pie
n : r
the thi : i
2111rd a;ﬁh, :u.ld ﬁhe thrust of the arches overthrew the other piersi
. Lo failure of the foundation was probably. caused by I:;;rs in succession.,
scour produced

to speak positive]y without
t a more thorough ex: fnatl .
they have o able to make. gh exawination of the foundations than

" r tO -

make a regular coffer-dam rou

‘ nd the third arch and i

- o wing ¢ . 1 and its two piers, a

e down t}r:fmhilv{'ater.fron} the space enclgsed, as itpwas ,form((li fo emp'loy

to koep O e ‘ ughly with picottas and buckets. To car ““_ impossible

B eking oy O and have taken some timo ; it would ha A

they could ill beys z:'eedc ivil members of the Committco fmn‘;edl n‘s.*olved a second

r M .

ously late period ofp the ‘s, and WOI;II,J‘ have put back the exami ttl'hcs from which

eason, the Superintending Enol o 1 on. to a danger-
gineer having stated that it

" should 1 1 '
ould take place, if possible, not later than the end of Feb
) february.

~ the accurate gettlemen 1
ent of this question, that they consider it tol
o have been almost

amatter.of chance which 1
; ' pier or arch fell fi brid being d ' med
,es ”'uc'f?On from t?le first by reason of its defect;vsz,dth'errn‘ e ‘ o comed to
24, The dragnage area of the Vella esigh
ur at the site of tl ide
1e bridge 1s
L g about 2,800

" gquare miles. The tot 1
al waterway of the bridge up fo ihe cro f
oun of the arches
was

11,056 square feet, or 3'99
epringing of tho a; d‘;es i’;esquare fet per square mile of drainag
waterway was only 239 square fbetarea“ Up to tho
ect per square mil
e'

The quantity of water ¢
0
be passed through the bridge was also labl
iable to be greatly

increased by the tide w .
fell, 35 very e dera] :'“:;;dwhxch occasionally, as at the ti
] by the drainage of the large l\r:e when the bridg?
g Veeranum and other

river is loose sand.

25, Again, 1 4 '
) , 1t appea :
| pears from the correspondence* that in 1857 ti
} the Tiv Ak 1n 199 the width of
~ the river at ordinary flood level (about

_ * Precis No. 16 |
11 feet above the level of the flooring

~of the bﬁdge) was 50 n 18 |
0 f 4 1 3
cet ; in 1862 it had increased to 606 feet d
} feet, and in 1867 to

753 feet, showin
g that th
e natural bed of the river had not suffici
sufficient capacity to

carry off heavy floods. Thi
. This mode of relief was of course stopped
stopped by the con-

struction of the bri
: ridce. N '
‘ g o section of the river at the form
ormer periods can be

 found, but according to that dated J uly

_Anunexed marked E
1867
67 the area of the section. up ta

the bridge 12,924 square feet.

96. Tt seems impossi
. impossible to . : : ‘
amount of water brough ascertain, with :
td ’ any amo
ght down by the flood which (}irestfoyigttﬁ: e g‘"
Tl ge, or $L:]

t e ° vy - .
stream side.  The ginking of this pier caused the fall of
10 fall of

‘irom the (?oleroon. The bed of the .

T A — s | N
S
o racalhd TR
PRl
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B 2t o i o

B il - .
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. calculations the

_river, 1t8 discharge, ©

13 WOU1d be w
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“Preceedings of the Madras Government, Pub T 1)‘ .
Mﬂdober 1872. . s Department,
banks and questioning of the subordinates who were preseni; at the ti .
answers .appear very untrustworthy), the water must have been ab lte time (whoso
the flooring ©of the bridge when the latter gave way, and L ou 1.7 feet above
for another foot, or perhaps a little mofe, afterwards. ’ An attave continued to riso
to calculate the discharge from the levels at the Shateatope an?:;ft h‘:‘; been made
can only be considered as & very rough approximatimi it seems’ :nhthough this
flood, though doubtless an unusual one, was 10t greate; than sh 01 ; ow that the
anﬁd provided for in an Indian river. This. calculation gives ould be expected
through the pridge of 1,153 feet per minute, without taking int B meat V?I?City
tide-water or the drainage from the tanks on the south sidebof tgecgiséf eration the

o7. The flood appears to have been aided by an unusually high ti :
quite jmpossible to ascertain with any degree of accuracy to W]yl atlﬁ . tide, but it is
reol}y rose. 'There is, however, no doubt that it was unusuall h?liht’ the latter
very geriously to the effect of the dood. Still, considering the poZit' igh, and afi ded
this Was no more than was to be expected in the ordinary cour1011 of tha bricge,
thoald have been considered 12 the design. - so of events, and

28. The Committee

MOreover, consider that nof only was the wat ,
insufficient . erway .

s Rankine's formula gives 276 {eet as the least were not , but the foundation wells
proper thickness for an arch of the dimen=' b \ nearly deep enough, and that
e arches were too light for th |

span.* e

f those under consi

gions O
the thickness Was only 1-87 feet.

the Committee have been oble to find deals

st record which
so that there is nothing to show on what

- 29. The earlie
with the design 88 already complete;

.d'imensions' of the bridge were ‘originally based ; but o al
espondence notwithstanding‘ the numerous 'revisio’ﬁs the n1“1 ! the
gone, there is 0O single reference to the drainage arz anfandA |
or the ares of waterway of the bridge. Mr. N orfor ap;e(;rsﬂ?
Precis of corresP %mve had some misgivings upon the Su{_

'  ject, for wo find that in 1867 he
addition of two arches on the ground that the ends of the brid e
ithin the water-spread of even ordinary freshes.” COlOnelAFn ge .
however pegatived this proposal 0P the somewhat doubtful groun 4 that th O?rd,
500 yords higher up, where the banks are stzer;v:;

bed was considerably narrower
Jteration made Was @ slight addition t
o the hel
f arches. - o | elgl,_lt of the

poth sides; 80
piers and rise © ‘ |
30. With regard fo the quality of the work it must be remembered tha
and ¢ pad” are altogether comparative terms, and can only be vuSod‘ t‘ai ,
rice paid,.th_e object fOt,Wh‘ic‘h a work is intended ;ndwéltl' I
. h it 1s executed. In this case the masonr}” thou Z o
£hap the ordin?®y run of departmental work, was not nearly 1’1 tm:ci
gtandard that . a Railway Company would require in o building of this Ix)xatoﬁ o . -
h« (=] re .
ng arches annexed, warked F. ;V ile ﬂ:e .fact that the arches sank fron;‘
; ) ‘ to 93 inches shows that the ‘al'ch*
toa work of such magnitude. Still, consid ering
4-3-6 per cubit yard, and thaf -

2 -

- gubsequent cor¥

estimate have under

ondence, No. 9931

guggested ‘the

d the only 2

reference t0 the P
nder whic

ﬁegister of sinki
work was not of a quality suite
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" give 102,608,000 cubi

‘ to 9,808,142 cubic feet per minute.

LProceedings of the Madras Government, Public Works I)epartment,
c 15tk October 1872. .

so large a work, were considerably better than could reasonably be expected,
consic?erin" the: price paid and the circumstances under which the work was
g . ,

d. S '
execute (Signed) D. LOGAN, ‘
Chief Engineer, Q. 8. I, Railway.

W.-R. ROBINSON,

- (Signed) .
‘ Ag. Dy. Chief Engincer, Madras Railway.
(Signed)  J. PENNYCUICK, Captain, RE,
° Lzecutive Engineer, P. W, D,

NOTE ON DISCHARGE OVER SITATEATOPE ANICUT. .
i i ' d 7§ fect rise, with piers
i i teen segmental arches of 31 feet span an \ |
Toe Anicut bridge has nine

! s ight of 133} feet above
. . rest of anicut. The flood rose to a height o 3
their centres being 6 inches below ¢ es. Assuming 600 foet* per

d the fall through the bridge és stated to have been 15 inch
an o

crest,
minute as the velocity of approach, we haves—;-o o 225
Head due to velocity of approach (£53 2%
,, on bridge ... e
‘ Total... 350

Velocity through bridé‘e =400 3 v350 == 74832 feet per minutef
€ -] )
Area of waterway ocoupied A SQ(;I aIrGG()fee?;'c feet per minute
= 5,550, cubi .
Discharge = 748 x 7,420 = 5,550,10( ]

i i feet.
Ilead on sluices 18114 N
Velocity 360 v/ 14 = 1346; 6 feet per minute.
s

— 918 square feet. .
Arca=9 X 17 X 6 = ?1:: 1(1236,546 cubic feet per minute,

. g 4 e
harge = 918 x 13 ‘.
le:(:l :f breaches in_trunk road 10,400 square fee
. . r minute. . . - B
Velocity (say) 240 *Of;zzt)li 2,496,000 cubic feet per minate. . \
Discharge 240 x 10, Cubic feet
. Pper minute,
' T e e e e 5,530,160
Discharge through bndgo* .. 1236546
Sluices co . e 2,496,400
hes vea .ss ese - , . )
Dreac | : Total... 9,282,706

. . . . - :
‘ er hour from this area would
rainage area is about 2,650 square miles, and 17 p
it -1

The d feet per minute. The calculated discharge (which is probably somewhat
¢ .

: mounts therefore to about 09 inches per hour. ' ’
over estimated) & ainage area is 2,800 square miles, and the discharge would be increaged

At the bridge the drainag The flood is believed to have risen to about 17 fect above
before tho latter gave way ; at this level the area of waterway occupied

the flooring of the' bridge that the mean velocity through the bridge would be 1,153 feet per

was 8,509 square feet ; 80 | |
minute. the river, a considerable quantity of tide water must

inage of

Tn addition to the I]iatt;:aliriiilz;, which had also to carry the surplus from the Veeranum tank
have had to pass throucg leroon, and of several other tanks in the Chellumbrum Talug. It is algo
which is fed fw;ntthi ;)11 the ’i‘richinopoly District 6n the south bank of the river were breached.
t several tanks

gaid tha
B e

» These velocities are probably over-estimated,
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: Pmceeding: of the Madrg, Governmeny, ‘ublic 1y ors:

" with Crash, gt o1 9 7 " that th

2 Departinent,
- 15¢% Octobey 1872,
No. 2635, .Memorandum

by the Chief Engincer of the Puy;
Tre Vellaur Bridg, Committee state that ¢ ¢
esign anq not Primarily 4,

- The Superintending
fall to jtg i

ie Works Decpartment.

Le bridge failod through f““u-i_nef,s
Tough any defect in materjy] or workmanship.

attributes its

h flood immediatcly
work wag thoroughly dry™ :

" 8quare feet, Provisj g be made forwtide-watcr
fed from the Coleroon, . )

1996 square foet up to
vel when the bridge fell being estimated 44 17 feet
aboye ﬂooring Ieye], and a foot op ore afterwardg, -
3rdly -Insu£ﬁclency of depth of foundation wells

n hoth sideg being

dost p € curtain will
S Yeslroye

: t, was Separateq verticg)] y h : f l{e length of
Pier, and haq fallen oblique] Up-stream ¢, the ng th-weg emamdef of the
first ang second from the noyth side haq fallen utl Other piers the
northwards, ['he Separation i, 1 but the hir

feet of the floor

. aQ a en 1 . . -3
. - 34 separateq 140 three o, Place within g
en honzontal, . '

5. These factg can leg

Committee in thejy 20t Paragrapp usi but that arrived g4 by the
destruction oy the bridgo ot I; ) amely3 that ¢}, Immeg;
north on gy

the . tdiate cayge of the

© up-stream side. g .- u' d:ﬁ?:;:g t(})lf ;l;? thirg pier from the
the secong the up. . ° ® fall of ¢ ir
archeg overt:hrelvlvp o . alhng tQW "d? the north ide 8 an(;ilzzl:}?r:::ﬁf(:;:
a3 require d; ¢ a successmn.' 0 furthe Xarmie. s .

_ 3 1rd pie Was acCuratg] detogs AMination of piers
SXamined ; wpo, the hear.g; €Videncg vy ; Blag . cted ® faulty ong ¢, be
southel‘nmosb p]..el'S, namel 6 ‘ Wwaie ed to th

-~ the examination £ o
Second g, fro of the tw

M the South w.
AM., 0 : as keard 1o fall
lpdlcrously defective, The g 1€ morpjy ¢ g

e
UPerinten g . Ovember 1871, wag
o exp *ted o give Wag wae igineert

e ry. ¢ i
3y wag One of the two Z’ hat the pier that

O sout eramost, mpygg -
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o rks Department,
) ] he Madras Government, Public Works Dep ‘
o Pfo‘{?ed'"a‘-”’ Ve 15tk October 1872.

' . h, the
. . it was the third pier from . :he norttta,c e
Yicld before the ;ﬁ;ble::ed fsgirgal?:ed ; the point to which he rightly a .
found?tlons of Wh;s undoubtedly been settled.. lar manner of failure .has.bee.ﬂ
great importance with which the partICl.l justified in atfributing it
6. The accuracy bt but that the Commlttfae we ) what was the design
settled, leaves aI.SO - ’(II‘(I)u only remaining queSt-wn lsbm the facts reported by
to defective design. dlefect conclusively estabhshedt. Z wells. What further
defective; and tfle :hlllty ofeinsufﬁcient depth of foundation
the Committee is

. Id one having reference to .
oord’s design was a bo eriences of the
7. My own is that Co(;orl;‘if section, but Warrantzdlgyoih;iseigpbit. IIad he
the drainage area abodvet airlled in paragraphs 8, 9, :;O 821 arches 50 as to allow of an
last seventeen y ears, e;ﬂxe flooring and NS ells be'bxxvethat ‘his bridge might have
been bolder, and omitte all, I consider “f posst beomissioﬁ the pier foundations
even scour through them.n] ' would if besides sue bed composed of pure sand,
stood ; and that ltf c:rgng; The state of a river-
had been laid 10 fee

i and -
‘ ol on the south' side, |
ralence of floods. The dee? It)t?e section taken in January
state during the p_r:\:tli rest of the bed, shown in obably due to the overfall of
. 1 . 'te are pr t Of the
1 deepening o low the bridge site, he dry weather se
genera int 93 feet below ] t force where the dry ! est
2, at a poin , . ing with mos ction was strong
: During the g d this is probably due he north bank,
stream occurs. th side ; and this river along the n X
ar the nor bend of the cedine. and
and deepest near the the next lower imental only when rec 8, an
; i ter 1n been detrlm"‘ﬂ, . curred, if the
. tide I ho ing its ebb that the ; doubtedly
action of the : s during 1 o e it would un
121; l:; no doubt but that it ewir.te d; for during its £§ZXtm provision qf water-
hour has been corl-.ecﬂ)" tl: I1)1 of the river current'l Coleroon, as arrangements
ounteract undermining ac 1Of tanks supplied from tlt‘?a suppliy of water on such
C - 0 . -extr e
way was needed for su’p:éz for shutting off the -extr : '
: lways m « ‘
are doubtless a :

Foord
' : d by Colonel Foor
asions I used is practically demonstrated by

oee ri i of arc .

8. The thickness

: : Weighti_-l '
h : o bear the ordinary
t for a well buﬂcbmdge,désg%’?z; ;urposes. i
ient for i rattw . ailure
o havo been sufficien though insufficient for lves as to the cause of the fd} I
f Indian road traflic, th o‘n;r satisfied themselv in material or WOrkmanshl?’
0 ‘9. The Commi“oe.ha“s‘;wt owing to defect mt on rates and supervision,
of the' bridge, and that lft'; I‘Z)aw them in their commen 3
liberty to fo
do not feel at

. k in this instance. ' LRE. |
R beslde the mar ALKER Colone ’. o iy
which aro evidently (Signed) -G W. W ‘ é'/u'cif Lngineer, D.P. IV,
Jer 1872.
19¢% September ]
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ORDER TR OrpErep that the RePOT.S of thle
. : Vellaur bridge, ‘
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Proceedings of the Madras Government, Public Works Department,
~ "15th October 1872,

o

: ‘Works Department, be communicated to the Government of India in continuation .
i " of letter No. 146 of 17th January 1872, .

9. The Governor in Council offers his best acknowledgments to the gentle-

men composing the Committee for their lucid exposition of such facts cormecte.d .
" with the bridge as could throw light on th_e causc of its fall. 1le accepts their |

conclusion generally,‘namely, that the cause of failure was defect of design and

not of material or workmanship. Ile admits at the same time that the Superin-

tending Engineer’s. former experience justified his belief in the sufficiency of his
design, cxcept as to depth of foundation of the piers; aud he is glad to find that
+ =]

¢

|

: E the Executive Engineer Mr. Norfor i-s ir} no way to bla,me' for the destmtctxo:x. of .
% : the bridge, having done all that lay 1n his power to ensure 1its proper construction.

v ° - . . . . y
33 o 3. The attention of all Superinténding Engineers an.d .Range Oiﬁ?crs will be :
Ey called to former Government Orders prescribing the submission of detailed reports
| i z as to drainage arca, rainfall, fall of river, etc., with accurate cross sections and

borings at the site, to accompany all pla.xis and estimates for bridges of any import-
P . j)

ance. The amount of superintendence required and available should also be
matter of special report.

4. A plan with estimate o

f Rupees 70,000 (r}ot including abutments or
oo carriage of matcrials from Madras) prepared by the Superintendent of the Govern-

ment Workshop for a bridge of twelve iron girder spans of 50 feet each on screw pile

. piers will be forwarded to the Superintending Engineer of the 5th Division for i
3 i consideration of the Local Fund Board; together with similar papers sent in by i
1 Mr. DcClosets for a bridge of five cast-iron arches of 100 feet each, on masonry ‘
¥ i piers, to cost from Rupees 96,000 to Rupees 1,20,000.- '

P

5. His Excellency the Governor in Council- regrets that he cannot consider
. ps satisfactory the explanation given by Captain Pennycuick of the very great
s delay that has occurred in submission of the Report of the Committeo of which
‘ he was a member. The draft appears to have been made out on the 6th March
‘ (four days after the Committee sat) and returned to him by the beginning of April ; ,
%. but not to have been fair copied for two months, or finally reccived in the Govern- ‘. :
; N ment Office till the end of July. Any difficulty in having it transeribed would ‘

" have been obviated had he simply represented his need of assistance and sent the b
original draft to be copied in the Secretariat Office.
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(Here enter No. 2,428, dated 15th October 1872.) . 1
(True Extract.)
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Colonel, R.E., |
Sceretary to Government, .
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To the Committee for the Examination of the Vellaur Bridge. S
To Superintending Engineers.
~ ,» Major R. B. Kennedy.
To the Financial Department, -
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PusrLic Wogks DEPARTMENT, ‘

O0TACAMUND, 15¢% Octode ‘
r 187¢
N , ‘ er 1872,

' No. 2,48,
To A - ! ' '
Tus SECRETARY 1o tuz GOVERNMENT or INDJA
v ’ |

Sir,—I am directed, in continua-

CIVIL WORKS, No. 11.

146 of 17th January hst to mmun
. . € co i

cate’ for the information of the Government of India, the ROpOl‘t of ’the Comrlnitt l
ca

on the Vellaur bridgo, an explanatory letter from the Superintending Epoiy
of the 5th Division, and a Memorandum by the Chief Engineer of the lgub(;('ﬂ“
~ Works Department. . ~ - e Hublie

© 2. The destruction of the bridge is attributed by the Committéé to th
. insufficient depth of the foundations. Inadequacy' of waterway was algo :

material defect in the design of the work ; but two of the Members of the Com-

~ mittee have recorded their opinion that the bridge would nevertheless have with.-
; stood the severe floods to which it was exposed so immediatefy after its coinpletio,l
' if the foundations had been carried 20 feet, instead of only 10 feet, below the bed
of the river. . The materials and workmanship are deseribed by the‘Comrvnittee as -
" ¢ much better than the ordinary run of departmental work,” though mugh inferior
to the standard required by Railway Companies, and as good as could be expected,
" considering the price paid and the supervision exercised. The Committec furthe;' ,
comment on the inadequacy of the superintendence during the construction | of
~the work. ‘ ‘ o o n
3. Iam to state that the Governor in Council accepts the conclusion of thé‘
Committee as to the cause of the accident. For the prominent ¢rrors in the
design, linsufficiency of foundatiog and inadequacy of waterway, the Su perinténding
' Engineer is answerable ; but in his defence, it must be considered, as urged by. hine
that no other work in the district in loose sand has deeper foundations, and that; :
‘the waterway was sufficient according to his calculations and experience. ‘Severa]
other bridges have been built in similar fgshion on thesame line of road and have
‘ctood well. Under these circumstances, the Governor in Council is not prepared .
to attach blame to Colonel Foord forthe loss of this bridge, much as it is'to be.
regretted. Care will be taken in future to guard against the ‘errors cdﬁrnitted
in this case. It is clear that no blame attaches to the Executive Engineer, Mr,
Norfor, it being admitted that so far as material, etc., are concerned, the bridge was
substantially' constructed under considerable difficultics, ‘

4. As rogardsAthe amount of supervision available; the Goverument neod \
har(nY point out the impossibility of supplying as much agency of this character
as the Committece deem necessary. The Public Works Establishment of the
Presidency i3 far too limited in numbers; the area of country over which it hag ta
operate is too large; the number of works entrusted to it is too great to admit of

. : ! , ’ ) ‘ »

{
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tion of Colonel Carpendale’s‘ letter No 3
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special officers being spared for any but'the most important works. In the

present case the objection of the Committee is practically of no great weight,

for it is admitted thatthe work was sufficiently well performed, the defect being
in the design, not in the construction. It would certainly be very satisfactory
to the Government if they could afford to employ the extensive agency and pay
the high rates which Railway Companies do ; but thisis beyond their means, and
so long as the work performed for Government is, asin this case, good enough for its
purpose, it would be a waste of public money to strive for more, A bridge, of which
it can be truly said, that if its foundations had not yiclded, it would, notv’mhstand-
ing deficient waterway, have stood an extraordinary flood within a few days of its
completion, is certainly built well enough for every practical purpose, and the
Government with its limited funds and agency would hardly be justified in
aiming at more. Under the new organization, it will, it is hoped, be in the power
of Government to provide special agency to a greater cxtent than has hitherto been
the case; but officers in the position of Railway Engineers with extensive agency
and ample funds have a very imperfect idea of the difficulties with which the
Engineer Officers of Government have to contend.

I have the honour to be,
Sir,

Your most obedient servant,

Colonel, R.E,,

Secretary to Government.
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Madras Government, Public Works Department,

. 18th December 1871,
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district, and 1 then tho

. communication

" gimilar thereto.

" yiolence of the waves Y
~ gtream side of the -bridge, the

Proceedings of the Madras Government, Public Works Department
. 18¢h December 1871, 4 : o g

.

Read the following letters :—

« From the Acting Superintendiﬁg‘En‘gineer, 5th Division t;) the
Secretary to'Govcrnment, Public Works Department, dated Chlcld 1 ;
16th November 1871, No. 181, - - S ?" ore,-

No. 227.

Iris xXith great regret that I writo to inform you of the total destruction, on. -
the night of the 7th instant, of the new bridge across the Vellaur at Mutlur y O

o  {\Yhat I now communicate is taken from a demi-official letter from Mg»ﬁ .

R. E. Norfor, who superintended the construction of the bridge, and whois, as you - ..
‘y 3y you

inay imagine deeply distressed by this most unexpected calamity ; further parti
culars I will report when I have myself visited the locality, which §[ purpose ga% - .

in company with Mr. Norfor ; at present the river is impassable for bbat}: th ?1ng
leading to the bridge from the porth is l:)reached,‘rendcring acCoss frOm,th etl,?zd :
impmcticable, and we are in the midst of .a monsoon the like of ‘which l‘a‘ §1 e '
been known for twenty, years, and of the abatcment of which there séeiis, -not'
speedy prospect. ‘ : ' o o S no-

5. The particulars I have to communicate are briefly as{follow —-—Ox tl
night of the 6th a violent hurricane set in, and the river camne down in v;:ry h::a .-
flood (12 fect above the flooring of the bridge), to this—itsclf no ordinary trial t:y '
bridge lately completed (the last arch was turned in September last)—was added thg "

aised by tho farious wind whicl' beat against the down-

brought to bear on & work.
4. The sca is said to ha

the bridge. The second arch
the rest following one after tho other. ' ‘ |
5. It would perhaps bo premature to here cnter on the‘cau,sé of ‘:fail’ur‘yev' ‘bus
this I may say that I feel convinced it is not due to either bad material, bad “”orkL
manship, or want pf__careful_an‘d experﬁie_r;_chﬂsupqryisiohn’ I myself examined, 8o :
as 1 could examine, the bridge on 20th August, immediately after I joine d’thye: .
ught, and still think, I had never seen a better piece of .

kmanship being alike excellent; such was also' the

from the south bank appcars to have first given way

far

materials and wor

work, |
opinion of the late Colunel Doileau. A good Overseer had special charge of the
construction, and the work was very frequently visited by Mr. Norfor, who com-"'
menced and comp]eted it. T L Tho com-.

6. The destruction of this bri
, interrupted by a river so formidable as the Vellaur, cannot but be ' .

ious disaster ; butin these days of failures through the use of bad .
sion, I trust it will be some.little consola- P

regarded as a §Ct ‘
material, or the want or laxity of supervi

tion to the Government to be assured tha
wanting, and that a1l was done that could 1
ful issue, and to make it a credit to the department. .
7. My opinion is that a masonry bridge in such a locality isa iﬁiétake aﬁd .
h Iy )

that there,shquld be a

be done to bring this pvork to a success-

-

whole forming as severe a trial as could well be IR

ve been raised several fect, and to have washed over - K

dge, situated as it 13 on a most impoftmit ilin'é of SRR
¢ here these causes of failure are entirely . - g

n iron girder bridge on scrow pile piers, or something - :
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ives it 194 feet) when the accide

T R
i Y ) X ‘ P o : . ' 7‘ ‘ * \ : - Ay ’ ] ) ' i . o ; " “; R ) o 7 74 ‘
o - B HE - T menit, Public Works Department,
ua | ‘ | L= the Madras Government, Dub ‘
T : | : : ‘ | . Proceedings of . 13th December : ,.
L | T Proees: ; MMMMM-‘WMWW 3 , ‘ : : ‘ - s th traffic over the
L I’roceedzng.s of the Madras Government, Lublic 1Works Department, s ‘; ‘ lio violence of the wind, had a regulahr sea on ;win‘i’ o th eoato op ;
‘ ‘ o ‘ B ' ' . the viole ts, he says, s ° R o5
| — ; 13tﬁwl)ecember 1571 o | " gnd the river at the “m:'fr;;;istry' in fact there Wel'el’1 . (‘::2 s- the river continued to rise A
‘ — - . e ¢ the Do ither side ; immediately |
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Proccedz'ngs of the Madras d;;;?'nmént. LPublic ¥
e 18th December 1871.

Vorks Department,

Present at the uncentring of one or t

wo of the a
favouxjab}

¥ on the quality of the work ; and, if I

rches, and, I believe, he' too |
bridge before the roadway was Put on and while ¢

1as reported very
3m not mistaken, I

think you yourself saw the
he arches were exposed,
9." The arches were perfect in symmetry ;

when uncentred the averag

smallest appearance of a crack

t inches, and no sizns of tho
in the construction of the arches w

i any one of them ; in fact, T dia not anticipate such success
th the working staff at my disposal, B
10. ‘T will report further after the freshes have subsided sufficient]
examined properly, and will be glad if you

Y to allow of the wock being
can be present also at that ~ :

time.
- —..“-‘h‘\—_
OrDER THEREON, 13th De

No. 229 cember 1871, No. 3,140, .

Taz deernmenf have recei&'
> T h
_ CIVIL WCRKS, No. 15 great” regret the ab

, « AP . . total destruction of
Vellaur in South Arbot, ‘the main body of which had only j

It is observed that in the papers which are
to show what was the immediate cause
even inferentially to bs gathered that ¢
entirely a matter of doubt whether t
arches, and, if so, at what heigl
" The Government consider it ig
be a searching inquiry
- and will appoint a speci
will i‘mmediately repo

Ove reports of the

ust been comploted,
before the Government th

of the failure of the structure,
he whole of the piers have fal]
hey were overthrown by the
1t, or whether their foundations iyey
necessary in the publie interests that there shoul
into the circumstances éttendirig the failure of thig bridge,
al Committee to conduet it. - The Su perintending Engineer
1t about what time the watep may be expected to have sub.
sided sufficiently to admit of o thorough examination being made of the foundationg
of the structure, and whether any special appliances, such ag Pumps, will be neces.
; sary, and he will communicate any fux_-{cher‘infoxjmation ‘which may have reached
him in regard to the fall of the first arch, P T

2. Al nccéssary particulars relating to the site shoulg
the General Supcrintendent of the Public Works Workshop
prepare drawings and an estimate for an ircin girder bridge o
of the masonry one, or on masonry piers raised on the o] fo
- are considered to be available. . | |

and it is only
en, while it is
thrust of the

be Communicatod to
$ to enable 'him to
1 serew piles in place
undations if the latter

- (True Extract.) o
" (Signed) J. CARPENDALE, Colonel, R.E,,

. Secretary to Government,

a

" To ‘fhé Supériﬁfending Engineer, 5th Division.
Ly

: " General Superintendent of Pyblig Works Stores and Workshops,

it ; he was
-

e einking at the crown -

ed with .
the bridge over the

ere is nothing

e undermined,

. otV M, e -

| it e

s

[

-
ltacst o g L7 R

s
e
S
AN

e d
= e s SR

¥4

S

. P e P R T R TR IR
PN S TP g B
-




S ) ~.;»Mm~~'«M‘"W¢N’MWMM o :
B . . v ry .1
_ 1),~.Ocegd,,1gs of the Madras owrnmeu.t, Dublic W orks Department, 3
o 31s! Ja-nuary_lS‘l‘l. ’ ‘ :
FHETIEI TRy o e e Read the following paperS:-—— .
S STl RIS R PR ‘ . S . :
D el T ST P S S , ‘ No. 612. From the Acting Superintending Engineer, 5th Division, to the =~
L I S e ST St g : Secretary 0 Governmeont, Public Works Department, dated Saleni, 8th- '
g e ‘- ‘ 2‘:"‘ : . . s : January 1872, No. 213. . LI ‘
g L S ST U p ' - Wire reference t0 G. 0., No. 3,140 of 13th December 1871, I have the
Lo R R S ENE CURERILLLNIER vw,;,;}_,‘ AM‘LQ;, L honour to forward & copy of a letter from the Executive Engineer, Cuddalore,
S RS R SEE : TR I giving additional information regarding the Vellaug bridge recently destroyed.
SR s S s T E s Yaesarog . b 9. The cxamination of the foundations chould be made between 15th January
. s . Ll e n,.,',ka(J.:' ) . R e
: ST ,' . and the end of February and not later than the latter date. Lo o
* T . . s T Flee R ' : 3. No pumps Of sther special appliances were used in the construction of the
: k CI I ' pridge, and Mr. Norfor is of opinion that the necessary examination of the founda- .
I : . [N T tions may he made with the aid of picottahs. :
i : T o meid Damenier 3, 4. IntheG. 0. ahove quoteds seference is made £0 apparent omissions in the
» L. . roports forwatded to them; it scems therefore only necessary to mention that Ce
R : s ) ’ “when these reports Were written the depth of water was far too great to admitof -
E} a2 e : ; ) " it being ascertained what portion of the pers had been carried 8Way, pothing !
> - . - v o ) - . . . s .
NS : : < : being visible but part of the abutments, while any examination of the foundations -
g— [ S N L S e L ) ’ was, of course, out of the quemon- , : ‘ , _
L f . s _ . N - :Akl‘l"_" “ R . = »','- - . ‘d i ' : 2 ) - X . . ) . . '
30 ' S h EETI - LT T RS R o 5. There can be no reasonable doubt that thff destruction of the bridge 18 - .
‘ *i L R ot r_ T, . e e ST ‘1 " . S , N ; ; ‘ due d'u'CCﬂy or indircctly to the unprcccdentedly hlg’h ﬁOOd; had the ﬂood been
3 | 2L oL T R Do " v of onlyan ordinary Jimension, 1633 extremely probable that t}xe bridge .would
ot J ‘ T T Lo _;,,::{'”'xm o I have stood : ' ' o o ' ,
: g - B L) ‘ . X * '3 : T L
: e I ., 6: I think the hyphotthlS put forward bY Mr. Norfor 1s entitled to much Lo
Tatnm, TEATLLES T : ' C, g ins T
s rrm Al i consideratxon, and I wou add that it suggests but O»BO-thCI' argument agalnb{; a | v
. : masonry pridge, unless jndecd Portland cement be substituted for mortar. : :
5 - E - : : ' !
S B 3 “ S —_— |
- . ' ' MM S ]
o ‘ 7 - - Tl C _;5 From the Fxecutive Engincer, No. 1 Range, to the Supermtendmg Engineer, 5th Division, dated J p s
o S e L IR L i Cuddalore, 25th Docember 1871, No. 870. . S :
: L R SRR L ; ' 1 save the ponour £ inform you, it angwer to your demi-official of the 16th instant, that
R I A S Lo } the river Vellaur 18 likely to be dry enou,r;:h to permit of the Tfoundations of the bridge being
SRR el e e S axamined ofter tho 15th Januarys and until, 0ot later than, the end of February; of course you
- e Lo S o Know the TiveT g tidal ther® and it is never quite dry there is at all times & width of about 200
D S Coa + of tho 500 feet petween paoks under water, gverasing from 5 to 8 feet in depth. I think as
! . e e ou . [P H Cos
. o Sy et B Teiia ; soon after the 5¢h January 8 possible the examining Commxtteg ghould be there. |
. . ?’Lj P DT epd ;':ui"i, S A, e, i\ i g 1was at the pridge o8 the 15th to 8¢ if any sort of examination could be made; the
. o et gy o MU fees i ’ hould have wished, but 1 8a¥ much more than I did on the previous
RS e ooty o . . water wos Bob 38 Jow 88 f 8 ] ) : .
e T T RITGA Q_L_‘__.,;,,—::}‘”;g%.k:—::_;w," AL asion E B L - - B
B S RERE 5l : o As far a5 1 can julge the foundations and fooring of the bridge are undigturbed, except
. s \ L . ol . . b .céntl’e of the rivor where the flooring geems b0 bave becn torn UP between two large masses
. . N "; filen masonry i this has been done since the fall of the bridge by tho action of the current
' - - 3 . Lt |
. x E 4 s (::ons cqueat U on the obstruction caused Y the massiye blocks of masonIy- oo
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- and thus displaced it.
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Proceedings of the Madrar Government, Public Works Department,
' 3lst January 1872,

4. Tam perfectly convinced that the failure of the bridse isnot duo to any undermining
of the foundations, or defect in either materials or wor kmanskLip.

5. If you remember it was reported that the second arch from the south abutment was the
first to fall in, and I am now satisfied that this assertion is substantially correct. On inspection
I founad that the second pier, from about 4 feet above floor level, has been moved

about a yard and a balf down stream and then turaed over on its north face ;
now lying in ona large block ve

bodily forward
the whole mass is
though under water, also in an uninjured ¢

) oudition, cxeept that it bad surk a littde on the side
the pier reclined in turning over. : .

-6, -In fact, there is every appearance of a heavy floating body having struck aéai:.st the pier
I do not tuiuk the action of the current alone could haye done this,

and
3 it is said ¥ that lar(re trees were wache
#* Prcofstnow existe L] ashe

ddown
the river from Bowangherry ; in fact, when I wag

there the second day after tlLe bridge came down, I saw whole tores of plantain treesg coming

down, i

7. It may be asked why the pier should have given way, or rather scparated from the lower
portion as it has doue, and uot all knocked to bits by the shock. I thiuk 1 can sce cause for this,
and 1 must candi ily give you my opinion. Ihave come to the conclusion, after mature consideration,
that the old and more recent work in tlis second pier (from south) could not have st or bound
togather ; it must be remembered th

at this pier had all its foundations laid, and we finished off tho
season of Septewber 1869-70, leaving it 4} feet above floor level,
commenced to build over the old work and to raise the pier.

and in this year 1871) we

8. That the old and new ‘work is good and both properly set in themselves ther
question, a8 the solid compact blocks of masonry lying there will bear evidence.

9. The only conclusion T earr arrive at js that prob
exposed to the action of salt water for nearly two years (daily submerged) the new
adhere to the old work, though in every case of new woy
top course of bricks off the old masonry before builling a
plan of action in such cases, and I have
means of sccurin
embrace work exccuted in salt water, by
satisfuctory result in this case. ‘

e can be no

ably from the fact that the old work wag

mortar did not
k over old the Iractice was to remove the

fresh one uyon it s thighas always been my

10. Tam thoroughly persuaded that this, and this a,lon‘c, is the cause of the failure of the
tridge ; the excellence of the brick and mortar and workmanship is- apnar o ‘ltln.ure of the
masses of well-constructed masonry Iying in the Led pparent to a

of the j ; the la.rgc
. . e 1iver g eax f t . .
work, with the exception of the two last arches, turned in the endp or themselves; all the

1 i of Aurust which Tu-
, appearance of not having sct, is undoubtedly good, and these two are ugust, which bear the

hes, it must be remembered

. ouly so recently finished, were exposed to the fury of the cyclone, the intrados subjected to L
wind when the mortar joints y e

11, It may be said that the arches should not bave been proceeded
on, and to this I have to'say that the late C
on the advisability of stopping with the fifth arch for

that, in the absence of abutment picrs, any temporar
' last arch finished would bo extremely hazardous in

the'rcfore, abandoned, and every excriion made to f
which [ did, - ' -

ith at 5o late 5 period

olonel Boileau and myself cousy]
the‘ scason, and we came tq th
¥ aYrangement toact us a.'cdunterpoise to the
17..1'1ver such as the‘ Vellaur 5 the idea was
aish the whale cloven arches- i the season:

6 conclusion

ery little injured, and the lower bit of it (picr) was clearly visible -

were probably cleaned out to

ted together -
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"M Vadras Gocernmend, Public Works Departinent,
Proceedings of the M o ry 1872, .
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r the best and I even now think it is the best that could have been done
9 or the best,
12. Tacted fo

v ted ncither the cyclone nor such an exceptionally high
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T 03 We anbiclf g

Yo eireumstancesd,

under t2

ing i 13«(:
ﬂ d at (1 but f()l‘ this a“d the plel‘ bblno" dlbp
004, < ] "
kave b(:en Stﬂndmg now. | | | ”
tlle ‘()lu“)e (1) w rw t .

. icut at Shateatope

411 begin by explaining that the b,qd-gf over ?he ax;f;f;en S be of :1;1
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i 2 fect higher thau
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Lreaches in the Trunk R )
1 ;' g
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i 2

depth of 808 feet, clearly ghowing that but fur these breaches
epth ]

’ i vell as surplus from
shares below the anicut, as we
:5 water and other drama.,. anicut, | TPl Ko
1. The whole of 15 1‘1‘3 h cleven arches of 43 feet span, giving width of waterway
k, had to pass threug

i i .ot yise of arch ; then again
Veeranuiu ta? 34 feet height of jier and 11} fee ; 1y

o '( e, W i‘h 1
acs ail St 5 89 i t the Uth(‘l bll 15 L4 .e
‘ 5 i y idk
tl e [ 1'05¢€ vel (:OI:SHICI ab]) N kt‘ dnhl;lg & ] '
‘ l a3t rom ab
[} 'ullcti()ll W’ltll the V()lume (;f waner oV
con

e the avicut, caunot LutLave been ag severe a trial
¥ work.
¢1l be brought to bear on a new ¥

a3 could W

0 bt g \ 11 W o=
10-' 1llg

s to this the
7 807 square feet ; add

-aterway of 7,80 -
o idee Lias 8 clear w2 ' the area of waterway

The Shateatope a‘”cﬁ)gn ;nre: fect, giving in all 18,200 aqunr}c: i"ecl:.it}sl e s Veerza

. — Al square * . ! r wi 2 arg Vhe
preaches 1,300 by 83'1:.)’} ,.Lg Fvery drop of this water, together

. the flood © the ¢ib. v
oceupied by

and other drainazes, had, when it arrived a;. tix:
Shatealope Toor bridyge,an arax of 11,011 square lce
8,200 squate foob at Shatestope. Moottaloo

i1

‘of the space occupied by the .tidul water
. more than proballe that this bridze, under

] Agn'nst 1 -
l ig 1s irrespe
s+ it. and this 18

) only to admit it . . ipis, therefore,
of “atﬂWBY.- cywas very con~iderable; 1618, guod
which at the tin e bave tood the fuol-
¢ T did all in my po

1 could, an | e e
fren as‘ and inspection to ensurc, as far as possible,
ation ao t

1dom iv-doors two hours between sunrise antd
a-fuoted to sce how tho concrate had set.
a-

any, circumstances, wo

i - add tha

16. In conclusion, T may ade o

. n, T mas )

1 visited it while1n progress o

) ¢en to minute and clo3z exd .I plon

4 3 S S

vpanship.  On all such OCL.!..SKOD ,the o
bt o time have I gone into .
mav . to tho 8

o 'y harced my duties conscient
oo artening to 83F

-

jgsuc.

gunset,
1 have always
labour bestowe

the least of it.
d upon it is very dishe

1. Roberts, Doileau and yourself while in various
rd, »

ith i 1
The work was inspected by Colonels Foo o fouud with . On the contrary all
i ' c ' . -

g “and T have never licard at any

gtazes of :
considered it §99%

progress,

L ‘ that
April 1869-70 with an allotment of Rupeeslﬁq,;)(é‘lo fo;-r et
in ApR b 1 ompletel nve
) been (ilv:m insteal the brido WMH{ ha:eb;i;: éoveprnment of India
¥ besn 3 1 were oraerdt ’
o 000 or 40|( + 3,pabl reduchons e belng
30, tin that year COUS\'(’L;::; fwas told there was not any chance of more mouey

. 4 s
‘ Commumcalwﬂ ]

faco of vhese l-cdufltlls of December, January, February, and Marc}f;

L the men 14 do nothing 3 April 1870-7L too was lost as ““

rIw 's cou:wt begin carlier even to make bricks, ete., as
are B

ecution of the bridge would be forthcoming for
prosecut

ce
18 E The work ¥as commen

year; hal

under tho head of *
obtained for that ¥ '
r 20,000 Rupecs by

season for WOT

3
ting reaay
aged get tat aoy granb for the

car in the
September ant
king in th:l_f' yea
the best materials ;
were €18

was nob certall

1870'710. X ) . ) A

od these two last arches would unquestionably’

i 3 . f‘et in :
n thf‘ ]lOl‘th appl‘oach to the blldge measure 1,00\’ <
’)Q‘l ()]

i withi ile ridze ; this, in’
large brig within about a mile of the bridze; ,

wer to bring the workto a schcssfal ‘
4 while on the work spot my time Wa3 .
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aud the failure of this bridge after all the
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Proceedings of the Madras Government, Public Works Department,
31st January 1872.

No. 6 : . .
o 13.8 From the Acting Superintending Engineer, 5th Division, to the
ec

retary to Government, Public Works Department, dated Cuddalore,
16th January 1872, No. 223.

Rerereixe to G. 0., No. 3
. . 0, No. 3,140. d e . _—
ment of a Speeial Comm,itt y140, dated 13th December 1871, and the appoint

: , eo to examine the foundati d t on the cause
of the fail X ations and report on the

‘ation of It‘}l]x: ?f thg \tf.ellaur ?rldge, Thave the honour to point out that the examin-
: oundations will entail g’ i - 3 ; g
sunk to form fho ring U a large cxpenditure, as wells will have to be

bund round each pi i ts w
e ier examined. The cost of this with
bailing, ete., for each pi .

er will probably Le about 500 Kupegs.
I would myself \

for a new bridge ; if it isctleptmca?e any attempt to.'rxtgke e of these foundati?ns
of évery pier I:us’t o e-‘ : e.erx:lnned'to use them, it is obvxou:ﬁ; that the foundation
unsafs, to eonclude thaf: bmme ) a8 1t “'f)uld bé most unsatisfactory, not to say
" also, ecause a certain number are sound the rest must be so

(2]
~e

3. T :
ocoupy mrfltﬁ fixrz?::ihlon of all the foundations will entail a very large ou.tla}' and
o provo SatiSfacto’r o vsvrould sa.y that, even were the most careful examination made
use of these founde)xt,i \Vould. St}ll l?e uneafe ; it would be false cconomy t? make
. not beon affutyd | Onsl,l 28 1t 13 difficult to belicve that at least some portion .has
*that the additjon og:gz a flood as that of November, and it i3 very il'\telhgéble
"Which might escﬁpe AVy superstructure might be the means of revealing a 13w

ot even the most careful examination.
.+ % De this, howey
of Government, for, ag
" - -the extent of this will

o , i d
before pointed out, some expenditure must be mcurrcd‘, an
a.

In anict. depend on that of the examination. ,

Executive ];11 'oipation of sanction, for no time must be lost, I have directed the

eXamination :fg lzeer t-o Prepare bricks and material sufficient to admit of the
nators - three piers, and I . : t of the

materigl Prepared for the ’same beg to request sqnctlon far the paymen

6. T woul .

cxamination asih::;t?:r beg to be informed when it is proposed to” make tho
ready for thogy. 10 need of the Committee procecding to the spot till oll 13

No. 614,

—_———

OrpER THEREON, 314t January 1872, No. 293.
CIVIL WORKS, No, 27, |

-

IN order to constitute as indepen-

into the failure of the
. e Gove : causes of the fal
Southern of Indi rament resolve that the-Agents of the Madras and Great

e T A AR R T

‘.nﬁz.“,’,:..__—_"'_‘ el ke & "‘—-anv‘“";

®r, as it may, I would beg to be informed of the intentions

dent a Commiittee as possible to inquire-

2z
e

T

L4

Bl ul

© g

L De artment,
. »s of the Madras Glovernment, Public TVoﬂ;s pa:
Proceedings & ¢ g1y Fanuary 1872

. L3 1

11 on the res . 1 1tendin<;' T PR T,
. The Acting 'Supeﬂzl expe:ﬁﬁng the examination 10

intimate to Captain

ng of the Committee, and he will

f each Railway Company,
lo is at the Presidency, a.nd to thedAgfiI;t:xaminaﬁonn o
Pennycuick, \\Irl'wh Le expects the site will be ready
the date o0 W 10

Tru\e Extr‘act.)

- ® n"
ing Engineer, S.bh Divisio
. .o Engineer for Railways.
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