o ot [P
- ' - - % N . Lo
' Lo e . - S h .- . ;
, . . L. - 3 RS o ‘
I . - - . - - . L . \ o
e - 1 h . . N - . . - A N ¢ . -
) ' ! - o - ! - . U - -
? V- . . e e e e . - : v .
.

- < r . P

. - . 3
. o .~ " .. (1) Number of page S . :
g* C ’ . . LA ,;-» . ) VoL ' N R t
;- - S " (2) Date of repair— . e Tt
7 o, <v‘y"‘ . . “r - - ‘,' . . 1 - -
. - Al . Al A ' 2. . .
- : J v ' . LN \t . .
N iy o - (3) Initisls of the Referencer - . . ‘
P i R . ’ " ’ N Y J'I ‘,‘ : 4 "\ ‘ s i .
% - . ot . .~ . * T h y . - . . CT - .
Lo ~ S S .- - , o »
- .7 T . [ ’ - - R - . . N .
; o ' ~ s . * e .”«,’ " ’ ’ ) ’ ‘."’~ o B ‘ 4 <
H . - C Lo . <. - ;o - ° . ~ ‘.,: ' . ‘ L. . y
?.l ", : . ~’A IR - . - v," . L . ' e . b
[:' i .. o . . b e e e ] S L .
:.’ B N o N ( [N B . B - B L FFICE* i BN . f
- - v . . ' T ’ \ \ h .
R . . . L4 ¥ . . - ! °
T N B ) o . ‘ vy N . S o ».4 . . . .
'%h’ . L o~ . a ) » . . o, . ; . : ) . .
) . S . N o . ) . .
I'(t . : ) ' ' ' ~. Ed . ' o - - ' " &
S . Vo s ‘- [PV . B . ) N ) ] ) . . L.
be L. L ’ Lt v oL ‘. ’ " ’ . ’. " .- ‘ . ! ., R N . A, " , o 4 .\
T o . R o . i ar v, . o R , - - .
. . . s e, h N e L - - . * & :
> ‘ . IR . - N ~ 'L - e . A
" - Government of Madras RIS
.- Government O AIEEER
) o .7 ’ oot Ao e T s e SRR
LT LN - ,.‘,:"A e . O " - . // ‘-1"» S e L T .
R Lo 'N"' ; . .o S o : .
’ - . oL~ ' ) ’ ' ' . .
S e : -~ DEPARTMENT = - .
S e LOOARy . DEFPARIMENL
.. . ' - - L . < N
- [ - - . N .- ‘ . N . i

2379394
AR 2R

. o :Dat'ed‘.,.,

-
o
T
a

f? " Not fo_be folded-or_roughly _handled . .

v
R
'

33 ,J‘\ « - ‘V¢ B
] P

repame v 7
N
3

¥
.

r——n -
~ TG
-
L
PN
~.
s
.

.o W
PR T TR
e d N 4
i L
(N & .
T, 0.
4 f . '
ca -




~ - -
: - . !
-, ¢
g .
I ~
’
A 1
. N \
.
' .
P .
.
. "~y
- e
-~ - (] B
’—‘, N3 -
« - - L
' - 3
. Sy
- . . 3
- v
I . ~ ,
-~ B
- . ;
: - Al S . d
.
'
. M ,
. <
. . N '
2 N )
- o -
' R -, s
- . . N P .
LI - .
= RN . .
v - )- . ,‘
‘ y .‘ - - / ’
! ’
- / .
- . »
N - -« 13
.
H “
. ' .
- N e
‘ ! A - L
3
- , R
o
a <
“« . 3
: F
- . .
) ’ fy A - N
" ) -
.
5 . “ «
’ - 4 ‘
" Ad v -
. N N
.-
R - .
- f '
A > r
’ "~
1 4 - N\t
~
- ;. P R
- T
\ - e -
14 - 0
1
! v N n B
oA - » ;
- . » ]
N R
! - PN . N
. i - ' » ~0 ., .
-
. . )
.JA ) -5 M -
£ Y .
T : v ‘ ~
- + + 0 . .
iy . S I
' ¢ (‘ Xl
] - /4\ . 5 N
N . L R
- . N :
s t 4 ot &
o 4 ,
1 -~ v
? P S e, N
R
. - . Lo L.
» - .
: ' e 5
. ’ < - ; ,
- ' . !
’ - . . f N .
\‘ ' P - +
0 ’ !
-, , )
{ r
b4 Lt . ]
E h ! P
R ) i .
. R .
* 2 1,
-3 v r. L N
’ r
t . i
'y [N A o
/ 5
H . . ,
. - ‘
‘ 1+
!‘ A \ .,
N , )
Yo . ) :
i . .
.ot ., . .
i f b
4 T
'+ ‘w‘ S K ‘ . .
) -
Py ' . 1 .
. . .
.
K i £ - .
‘ i
- ,
N g - »
P .
L | - - - - J
A [ v v
<y .
- - res .
T a - ;
* - -
. i \
< ¢ » .
- . N
H . .
. . i
- -~ 0 k3
‘ - s + .
P
- x N :
a - .
. g . . i
B . . )
[ M ™ - <
} ' ) .
1 ~ - . s
[ N
.
1 .
.. X
LI .
ul -
-, . , .
B R N . 3 ;
LA il v
Tyt - ) ) L~ e
y ? . )
5 ' - ~ Ty ¥
»,\ - - g
. a )
L .
. v . ., ; .
P e W Y R '
- 3 . . - .
~ v , X
i S e
FER B
s - % . -
N -
* <
4 4
E] ‘5 » : R
. . . :
% 5 . ,

B
-t «
PO

'
' ,
)
L -
- i
-
> -
'4
‘v
- .
re oy
PPN
- s
4 Y
v, 4
~

» -

B
N
~ gy
- !
, .
. ’

* i

< .

.- .

-

LAl X

.
PN .
. Ll
. o
' v .
.t o
N -
t N
v o8
‘o _
N 9
- =
. Lo~
v;'
I N
.
.
e
. B
™ ’
.
"'n»ﬂ N
! o .
v - S
,
- N 4
NS
- - .
[ -
RS

~ PR g

\ . .
’ ~
[ L
! -
4 -
-
- -
'
I 2
L] \ .
T N
= DL A
v ! L .
R A AP
b}
v ;
K
3
v
“y .
r
- . . .
f
. -
' -
.
‘e N
’ <‘/
‘
-
t -
e t
Co
f

0 - ' 3 -

- b . " -

' -

.

N

s ’
1

’ ’J
*
-
( B
1 P

-
-
¢
)
3
'
%
-
ree
!
g S
. e
P
] ’ fe
' .
3
N
LN
g
.
-
s
‘% .
’
[ . .
. - - .
: -
. -
L
s A
-
T
A -
s
»
5 ~
y
ot
- x
. 1
- 4
<t LI §
"-\ ‘e
. LA
‘ T - LY
S .
<1, L Y
. v
A
2
+ . % -
- . L o
. <
1 .
l, -
Vo
p ~
-
- +
+ T
- PN -
N { ,
- . ‘e «
~
e < f
s
‘v LN e
. s
v . [N
‘ . .
MY
»
* - % - .
he ~
- - R
. i
. -
- * . !
B
v « + Y
. mH ;
e -
.~ 4 )
‘ -, g ‘
0 1 <y
-~ N ™
PR ey R
’ “ .-
° - ~
oy . A
S
. . .
K h K
’ - — - -, s
“ . LI
1 P -
~ . .
. .
% "1
~ 3 R
' ' A
» . \ v
N
A NP
N B ..
4 .
A . N
By PN
¢
£, ~ .
Ao -
.r 4 e
g + '
o,

e o v

Y mm_.v»w»—-——-
PR
.

f
|
:
[
3 t

T

e i ———

Proceedings ;)f the Madras Government, Public YWorks Department,
? _ \7th March 1873.
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4

No. 359. Read the following Proceedipgs pf the Government of India in the
Public Works Department, (Buildings and Roads—DMiscellaneous, ) dated
Fort William,, 30th December 1872, No. 523 B. C.

My, Parkes’ project for the formation of a close Harbour at Madras.
Read the following Despatch and enclosures :— . .
From the Secretary of State for India, te the Government Qf India, d_ated 21s%
) November 1872, No. 107. Y

- [[erewITH is transmitted for your Excellenpy’s consideration, in connection
with other papers on 2 similar subjeet forwarded to you by the Madras Government,
copy of a letfer* from' Mr. W. Parkes
relative to a project for the formation of
. a close harbour at Madras.

* Dated 28tb October 1872,

£

——

From W. P,\.RKES, Esq., LIICE, to the Under Secrctary of State for Iﬂdia, dated 98th
October 1872, N "

I uxpERsTAND that the question of affording some artificial shelter _to the §0wistéa d at

Madras is about to be considered by the Secretary of State. o 7

A few mouths ago I gave some attention to this subject, afld iffter‘consultatxon with Captain

A.D. Taylor, L. N., who is so woll acquainted with the locality in his late capacity of Marine

Surveyor in India, I prepared a project, which I sent out on the 23rd August last to ITis Excel-

lency the Governor of Madras. . .

I submitted my project to some Members of the Council of India and others interesteqd ip
and aéquainted with, Madras; but I did not at that time bring it officially before the India Office
a3 I was aware that it wasnot usual for the Secretary of State to take the initiative in mattcr;
of this description. ; ‘o - S )

Now, however, that Tlis Grace’s attention has been directed to the question from the proper
quarter, I think it may bo fo the convenience of the authorities for me to submit a duplicate of

’

my project (enclosed herewith) in anticipation of the probable rcference of it to Ilis Grace by

Lord ITobart in due course. ‘
I may mention that the following genilemen among others have carefully examined thq

project and conferred with both Captain Taylor and myself persoually upon. They Lave Al

expressed themsclves as prepared to support it in preference to any of the plang hitherto

yroposed :— = .

Me. J. J. Franklin, R. N, late Sceretary of Marine Board at Madras.

Mr, P. Macfadyen, of the Firm of Arbuthnot and Co. of Ma.dras, Chairman of the Madras
Chamber of Commerce, and a Member of the *¢ Breakwater Committee.”’

Captain J. IL. Taylor, the Senior Commander in Mossrs. Green's service, mow
the Viceroy serew-steamer. ' | |

1 may add that, although T have thought it better to sutfmlt the project in the identical fopm
in which it was submitted to Lord Hobart, the subsequent information I have receiveq o

justify conclusions even more favourable to the principles of the design.

commanding

*

Nofe by Wiax Paxxes, Esq., M.LC. L, onthe Jformation of a Ilf:rbom at Nad,qq,
Tug exposed state of the Madras anchorage .has long been fe}fa as an evil forbwhich ar
ougkt to be provided, and an impetus ixas Leen given to the question by the accounts ¢
o in the late severe cyclone. _
life a?nd ;ér:[[;’t‘ertil ‘Or:;ths previous to that disaster, Mr. Robertson, Harbour Engineer fop
had \:isited the place, and after informing himself of the. local circumstances and re
made a rcportwhich contains a suggestion for remedying, or at least mitigatin
stimate of the cost of the work he proposes. - ,

»
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f_ the loss of
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Proceeding I ) ' } !
s of the Jladr;z.s' Government, Public Works Department, { ; Proceedings’of the Madras Government, Public Works Depariment,
th Marel, 1873. ! | : 17¢h March. 1873,
e Y
L B
8. 1 should not have cong; it i ! ! i i
sidered it right to have put mys If forward in this matter if I had ) . . resented to me when 1t was determined to construch
I:()it bee.n convinced that Mr. Robertson’s Report w0u1dpha.vey :he e(g:::rof :-:tar\liinw rather than - 1 11. A somzwh?t s;rénll{a‘:rizzzleeemazzs tﬁe e O hon axrived at by the Superintondent of §
vaneing, the object in view b estine d; . . ° s the Manora breakwatcr : " fBaats icable to Mad The
¥ suggesting difficulties wLich I beli al. ' . is with certain modifications applicable to Madras. :
4. Mr. Robertson’s estimate fo: the work he N Ib.c heve‘to b uare full ;]ouble r tho Works (Mr. I‘nce). Zn: mj::vl fa:;m::;ed 800 feet from shore, has been subjected without ¢
what it need cost, and the scheme itself must, I thj ‘}:’COmmends - o oo e yh look | ‘ Manora breskvater, Wh 23 d more continuous seas than a similar work would be subjected
at it from 3 practical point of vi L0 S ap;.)ear to the majority of persons W10 s " material damags to muc%l hoavier & ficient as a breakwater. ' ) '
Struction of supplementar €W 8o 1ncomplete, that it would, if carried out, involve the con- L to at Madras, and it is in every Way ¢ clent a8

y works on a scale not much less than that of the original one, before le-stone (which at Madras would be so cestly) only
o

any substantial advant
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age could be obtained.

5. 1 d ’

Report s tﬁig\:}}d fea!:, .therefox:e, that the only deduction likely to bedrawn from Mr. Robertson 3

The nes ’f : ¢ evil is practically irremediable on account of the enormous cost of the remedy:
acts of the case warrant no such conclusion,

6. Iam awar
e that my authority {
that T have not persona ace, &

Yo be careful noy 4
knowledge cangot
only on the gpq,

Y ak on the subject will be questioned, on the ground
lly visited the place, and [ admit that this fact renders it necessary for me
bo oveys.tep those.limits within which conclusions, based on data within Y

¢ materially modified by such local considerations as can Le properly weighed

.7' I think, however, that* such

condiij
tions are Tremarkably simple,

limits in this case are unusually wide. The pbysical
hag himsgelf by his loca] cxamian and I have a great advantage in the fact that Mr. Robertso.n

cationg which on cleared the grouud and Jud stion comPh'

ca e - 5 excluded from the que

for e by r 2 only be eliminated by such a professional inqui On the ground so prepared
. -Robertson, I for ury. 1 &

Ve felt justifiag inmeldx; strong impressionZas to the right course to be afiopte‘l:i b“z
advantaze ot:s b pedsing myself to it as a positive recommendation, if I ha nl?
d Surveying Olf;i mitiing my fist crulo ideas to Captain A. D. Taylor, one of the
ydmgraphy o thisy at cers of the late Indign N avy, and an authority sccond to none 0B
Y own Drevi(msp-&r of t.he coast of India. Captain Taylor's information has served to
Commengyion ‘;llﬁplrle:s;on, and T am authorized by him to say that he entirely concurs
Wi ered ag ¢ 1 o.l?w' Indced, in the form in which 1am about to present them,
ich e ¢ fndiy; made jointly by Captain Taylor and myself, though, as the subjects oD
flerent, we could not so convenient!y embody the

CXBression of gy 13 dually qualified to speak are di
. .. 1 3 . .

’S:Oplmon ot W810 a joint statement, Ifs h13, however, favourcd me with a etatement of
» Which will bs fyund appended.

- The rec:rz:uhpal .pnrt ofthe question
i):a,;ds 10.ng, 1,200 }'ar;l:(i'atmn put forward by M, Robertson is for a straizht breakwater, 2,000
o O tide 80 smy| rom, aud parallel to, the shore in a depth’ of 7 fathoms. (TLe Tise and
tre Admiralty Tid:T:zlt.o be no element in the question, It isprrivcn ‘as 3§ feet at springs in
£1ea3klwater Mr, Obertso:.s’ ::}It Captain Taylor 8ays thigis a :ery ‘extreme range-) Su‘fh 2
llp(; .1,000. S he giv, eilxmates b £1,140,000, op allowing 15 per cent. for contillgCDCl.eS.at
it ang my conels 3 t. ¢ grounds of Lig estimats | hmvebbnen enabled to form an opinion
0 R 8ion i3 that it ig very unnecessn;ily hizgl )
Tubble. on vl €rtson takes a9 his model =t
ich th ¢

© sca hag |
Moy 23 been allowe
furmaﬁou nd of fuch af, d

L orm and dimeng;
N : ! mengio
stmed tha eslt‘;fmg this quantity into
Ty e i 8 i
33 of ygq ut mli €08t (including ¢
excly .

Tans €Xperience

t
hey may be eongig

g f
the Portland breakwater, wLich is a mere mound t:.
to wash down till the slopes have become Pcrm‘mcr,‘u
n%, caleulating the quantity of stone required fOl'l: .
the. estimated cost, I find that Mr. Robertson l“r
$ive of the 13 taging, picr from shore, and I presume, Cir¢Ws
g Now [ read;] _ 1919 per cent.) about 8 ghillings per ton.

A it mippy ¥ admit thag 4} P gsp

imi 1€ Lortland breakwater jg noble and successful wor

model for an Jer
% differeng 5y , o0t I“nhosnatinal other breakwater, if such had to be constructed un :
N sly dcny that 1t is a proper model to adopt under condition

S are thoge

of Mag

0 s ras, T e r

BuZgest no 8 Shlnmg 38 estipg he stone gt Portland cost, 1 believe, abeut 2 Ehll]lnrs. pe
ated at Madras. D, the resources of Eugineering geience

gs
ing the 5
° form of 8tructure o that the tctal cost may not also b

k, and

Uadrupleq zeans of modify

—~—

efar o —— e

S —

ot s o we

S

inciple is to form of the rubb . . :
> :Efl; :r;a;fsubmerr'ed mound, the top of which is below the action of the waves, and to
a compard o

’ . . . ed of larze concrete blocks, each 27 tons weight.
raise upon t;‘.‘s “‘a‘;”‘g;:321;?:;?18:;?:::?;] Zs:;tion, ang although the action is very violent, the
i w . . .
It 1stup‘)31 ;t‘z{ o blocks is gufficient to withstand it. ) 4 with the Portland
great weig . . this principle to Madras, we should require, as compared Wi ¢ Portlan
13. Applyinzt 1sf?1rth the quantity of rubble-gtone to form both the submerged mound
gystem, only about oneé- Zte for tho superstructure, and the extra cost of cement and of labour in
and the bulk of tl.xe cotr;cr blocks would still lea¥e a large saving in favor of this principle.
making and scttm.g £ ° cstimato 8 shillings per ton as the cost of rubble-stone, whether in sub-
Taking as the basxis of my o ax;ld the cost of cement, and labour in making concrete and in setting
merged mounfi or 18 c_orzc;{ur’rachee making also ample allowance for plant and preliminary works
the blocks ,the same as 2 rience, 1 ﬁ’nd that the cost of abreakwater of the game length and in the
based on Ixurra:cheef{xll’;rtson ’proposes’ would be £566,000, or with 15 per cent. contingencies
game depth a3 I\If") : one-halfof Mr. Robertson’s estimated cost. -
£630,900, being abot estimates six years as required for the construction of the breakwater
-4 Mr I.L()bqr;st?(, pier, which he proposes to make for running out the stone upon. On
after the complei“’"sgem i cou{d be completed in three years after the completion of the pier, or
%he coﬂ_C"ete 1)10?0:5;” four yea'ré as against seven. L ) . )
including the P1 . hen, the conclusion that in considering the merits of Mr. Robertson's pro-
15, 1 submxt,tir ﬂ;e cost may be taken at two-thirds of 2 million, instead of one and a
posal fo.r a. break“{i}j r. and i time occupied at four years instead of seven. .
third million, sterm'la, o ;éow that even with these advantages the scheme is an unpromising
16. Butl hm':ln: rival proposal which Mr. Robertson gomewhat summarily rejects,
one, a3 compared with o Mr. Robertson's'visit,”a report had recently been made bya Committee,
17. At the témle el Carpendale was President, which treated of the relative merits of 5
of which the Jate ¢ qnd a ¢ close harbour.”” I bave not had an opportunity of seeing this report,
detached brcakwater:omtion from it made by Mr. Robertson that the majority of the Members,
but it appears by 3 rounds preferring a close harbour, decided in favour of a detached break.
taough on all Othe; ; Gition similar to that subsequently recommended by Mr. Robertson, on the
water in ex‘ent at;l onnsi dered the close harbour would silt up. Coloncl Carpendale, the Prcsident,
gole ground that t eti 5. but maintaincd his preference for a close harbour, and Mr. Robertsen
did not co.ncur in thi ;uld be *¢ a3 much, if not move, danger of shoaling in the case of a breg).
bimeelf thinks thei‘e :d harbour,” giving his preference to the former, on the alleged ground that
water as of an euc OSd op water shelter in proportion to the cost. DBut he makes his recommeng.
it wonld afford morc; fzrfhel‘ information as may be obtaincd “ as to the littoral currentg and

ation subject to 8uC - motion on tho coast,” as o the former of which he says there is ¢* by, dly

the quantity of sand i

1)
sJence. . . .
’ chg . le}mt‘l :: iny mind this very absence of cvidenco is the strongest possible testimony ayafigt
l * u

- of 3 litsoral current of such 'strength as could a..ﬁect the prcscn.t question. If there
the existence rent, it would be one of the most prominent and notorious features of the
wers so strond & fI:l; evtldence quoted by Mr. Robertson, and confirmed by Captain Tajler of a
Madras Coast. ' eface current to leeward in either monsoon, seldom running more thap 5 mile
well known wcaL. su; * rare exceptional conditions increasing to three miles an hour, proves
an Lout, though u; znce of any special movement of a kind unusual on a coast of thig character,
concluSWC‘I)' t:] :hitsthere need be no hesitation in entirely disregarding these supposed littora)
1{1‘1::::: i:se;::hicles for carrying sand along the line of shore.

~
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Proceedings of the Madras Government,” Public V¥orks Department,
17th March 1873.

»

19, The mbtion )
of s
more important matter Bh: r:vdh:rlxoﬁﬁ B lfoa‘:t 27 the bliquo stroke of the breaking wave s a
, . Robertson expresses a des i r
sire for more information on thi
3

point, it is natural ¢ :
0 ask how such furtber information is to be obtained. There i doub
. ere i3 no doubt that

the movement, w y
s hlte er my b i tens, 1 lle(l to nges th >
: " : v 3 e 1ts exten 13 eonﬁ w
. '9 th@ belb Of Sﬂrf hich fri 344
il:h Of iithh 13 S(lld to vary &CCOleHQ to t

degree perhaps to ° ey . he season fr 5 :

extend to the\ion:zu: o? ?’,1(: fz 1;t<;1e ?t‘,l toido of it. It may beofoif(i)gentt(: 43{?’ e and. in @ less

drawn from the effect prod Z epth, though it may possibly extend t y215() trmed that it does' not

little use, and an eXperimel;iel by groyues.WhiCh do not extend into t{: ft.)eet' Any deductions

considerable work. al groyue which would afford relialle evi(;e‘;zeri{: nld‘;;at'er 'm‘elfof
u e in 1fgself a

20. This bCinrr
g the case, it would
examj . ’ appear th .
mined before direct experiment is appealed t;t the testimony afforded by analogy should be

most &im
I (z)):x :::iil‘ itzvt;‘; illi'll'as Coast, where the experilneft“}\:azhi tels]timony Of' the P‘:ﬂces. rhich are
a groyne‘ca’rried into getez)ﬂ‘;z.: ﬁ‘e?b that the (l“_&ntity of sand o: ::mgc‘;)le(::cil;: h{ ::nde(il viad ~far o
be mentioned as instances whice}l; :is-ﬁ‘mb CSresssiveor unmanageable. Ports : ?le do Dover
acournulation to the wiﬁdwapd L tileer‘ in almost every ‘other resp';ct bu} .1; ardan | .Dover may
envelope the pier heads for  prers, though considerable is not S ot that the
doubt Le in a positi genemt.lons to come, Whep th i 0 g}'eat as o hreaten to
position to grapple with the diffeus e time does arrive, posterity will no

an i ’
accz:}:u}mglahon on one or both sides would be ¢
ulation there is no defini
nit
the other do not : inion s

he ¢

the £ s of judging Olg‘?:uen?’ but as to the amount of this

e former opinion is s - party think it will be ov i

short of actual experiment can conclusi upport.ed by hypothesis only, the Tat e merwhe'lmn}g.
22, onclusively decide the question ' atter analogy. Nothing

he gy

Sependent ceess of the detached break :

Mr, On the quantity of sand,in ﬁ:':f:“?tel}'lschcme 13 equally with that of the close h;,rbour,

N by the 0‘)“(1\10 astl .
ttion of the surf not being excessive.

. way
a solid pier, Every e: on the beach woull proluce as cfectual
i . ave w . ° .
®88 of deterioratiog 3210, 80 that th“oum drive sand into the shelter,
‘ 1 havo alreay expressed ° anchoraze would Le subject tod
¢4 my entire disbelicf i cy of
coast, a isbelief in the agency
*Y 0ut sand which th v od can see no ground for the suggestion
: Wave action would bring in °
¢toth ‘. .
ave 8110:3:(“10 lezitimate doubt on physical grounda
A golig vier "0 that that doubt cannot Le firally solved
XDerimey, . ot & Pi ractical fegt, 1, " OUP from the shore jnto 20 or 23 feet ©
im 12 pler woulq ultimatg] ,f ¥ showing how muach sand would be collected
Y o part of the complete scheme if the resy

ged its fur

thel' r

. ; o i

Y the 4 ong Probaniji, till, the exg’eﬁswutm}l, and if it did not, the ouly loss woullbe
inj y.(’fadeO'd:‘able resaint 1tself woull bo too costly to be advot‘ﬁtc'1

v b :

: 9t T think gach probability is amply *
raS.Whichdid not c‘?se of Port Sail alone, 1can inas %
Ualin proteetiny 2! eXist in g greater dogree at that place and ¥

; * the that though this ¢ barbour from wavc-driven sand-

25, 18 Pringipys  PTOVRbiity of g gy ey (0t May justify hesitation it

O hogips,. * SOmplete vourable resuly itisn
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I say
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nfess myself unable to understand his meaning.
fforded by the close harbour and the consequent facility for mooring
T consider the superiority very materially the other way.

) the position._ of Mr. Robertson’s detached

-

cheltered area, 1 co Taking inlo account the

the ship.s more clusely together,

26. The accompanying gketch shows (in yellow
r, and (in red) my own idea of a *¢ close harbour,” would costalmost exactly the same

00, or with 15 per cont. continzencies £6 14,000, The system of construc-
tion for the piers would be the same as that described for the breakwater, and though the total
length is greater, there is asaving from 2 portion of them being constructed in shallower water.
The time required for completion would bo about the same, namely, four years.

27. 1 have adopted this particular form, pos_ition, and dimensions for the harbour, not
becanse I pledze mysclf to the’ opinion that thoy aro the most suitable, but Lecause {rom the
quality in scale and cost with the preakwater which has been recommended by those who are.more
familiar than mysell with the local requirements, it is more fairly comparable with that projeet.
If the principle be accopted, there is great scope for variety in the arrangement of details.

98, It may be uscful to point out the accommodation and facilities which would be afforded
by such a harbour. It is ¢bvious {rom the proportion which the enclosed area bears to the width
of entrance (450) feet thgt the water will be almost as smooth as in a dock whatever be the state
The existing pier might Le used as a quay for vessels to come alongside to
discharge and load, and additional jetties and quays conld be made as required. In the deep part
of the harbour there would be space for 28 or 30 of the largest class of merchaut ships to swing at
their moorings, besides those alongside quays. Swaller vessels would be berthe.l nearer shore cand
might. be moored Lead and sternin tier as in the Thames and elsewhere where the Sh(:lt’er s

complete.
99. The pier3
to lie alongside, but-if furt

breakwate

out new pierson the sa
ghelter the old picrs, t
qua
warchouses might be ere
advance the new pier mig
converted into a qua

extension, as trade requires it, is an important advantage.

50. I wou
and thes
project than as
stone might be,
in fact, Lis wou
9s.- 64, per tom, i
and the guperiority on

close harbour. DBut su
4f As to tho scale of tho design, Lbeliove that within very wide limits it mighg1,
. .

to the amount that could be raised, and my expectation is that a design considerably gipq1
ma

that I have drawn wou
of course, be equally cap ,
in mind that there ig a relative economy i the l‘arger scheme, 23 the accommodatio ol
higher ratio than the cost. i,

32. Ifsuch a harbour, as I have described, were ‘constructed, it is obvious "
sav'xng would be cffected in the cost of landing and shipping cargoes, and in the at
those operations. The risk to shipping would l.)e reduc?d, and the facilitics for 5
increased. All theso advantages represen.t a dircct saving of cost per ton of oo
landed, and that gaving might be appropnated to the payment of interest op ¢},

nstead of 8 shillings the two systens of construction would be e
the ground of cost would then be on the side of the breaky
oh a low rate as 2s. 6d. is hardly likely. ,

epairg
oda shi
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which enclose the harbour Wouh}. not in the first instance be available for sﬁi .
her accommodation were required they could be made fo by can; 'ir{:
me system in tho direction of dotted l'x.nes. These new piers would ih 14
he vertical sides of which could, at a small expense, be made available ean
y-walls and backed to any required width with gand or earth to form quays on which sheds an;
cted and trade carried on on the modern system. As another step j
<Lt itself be broughs into shelter by another further along the coast p in -
y-wall, & second an independent harbour being thus formed. This f&Cilit;ngf

1d repeat that the estimate of cost (as respects its largest items, the rubble.gt
cale of the design are adopted rather with a view to comparison with Mr, Robe Bt onfi)
Deing based on any information of my own. Mr. Robertson himself appearStr 50-11 8
obtained at a cheaper rate, and, if so, both his and my estimates would be ?lth'mk
1d be" reduced in a greater proportion than wmine, and if stone coulq bec :;:d;
at

é.tel‘ over the

daptog

1d be more suitable to the existing state of thetrade. Such 4 doc: er than
€81on

able of extension, when required, as a larger one. * But it ghoy »ould,
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were suffici . . . . y
s :ntli(';)r .the pur;.)o’se, the financial question would, I presume, be solved, and if it were
and, sumung;;g sl :ema;n }(:ertam indirect advantages to the important interests of the town
i country which are always more or less confe ; iliti -
munication, These might be hel erred by increased facilities of com

public revenue, but thig i d.to Justify here, as they have been elsewhere, a charge upon the
» but this is a question rather of alministrative policy than of engineering, or even

of finance, and which i i i
requires for its solution an intimate k i

nowleds mstances of
the country and of the trade, vietee ofthelocal cireus

ltemarks by Carrain A, D, Tavior, Indian Navy.

vl\ .
HE great advantage of having Mr. Robertson’s Report, with a few glimpses therein of the

opini .
eid;?;; (;]f tte Bre:akwater Corr'xmxgﬁee, leads me unhesita.tingly to prefer Mr. Parkes’ idea of am
arbour, ' The Committee have placed their opinion on record as follows :—

¢ If‘ .
1t were possible to construct an enclosed harbour which should be secure from the danger

Jahng up (] Should i p

Of Sh( » W I Ot heSlta.te to Iecommend 1t i[l erence to a bl(,a,k“ate!- I

I ref

gI eatly supellor n every I‘eSpeCt’u

The piers would be ¢on
S ; N . sttucted from the shore and at far less
p?ﬁins:,; dn:hpr:pt.)r.m-on to the nr.xa,t:erxa.l ,us_ed’ than the breakwater ; the accommodation for ship-
b g, e facilities for landing a,“nd shipping ¢argo would b greasly & b forded
Y an open harbovr, : greatly superior to those affo

sea, and subject to havoe from (if not east wi
: ( winds) at i i
usher in the Madras cyclones and from the S:E, ) ot loast from these strong north winds which

From a nautical point of view, let us cousider the breakwat

er ion. it i let
the shore, question. Say it is complete,

The approach of a cyclone is indicated ;

b the vortex bears duc east from Madras
till the centre of the storm arrives; when th

. * at has a . -

- which “' malfes the bo}dest hold his breath for g timsns;:dl;m(wmh "hf‘t awful half hf’m' of calm,
cyclone is still t-ra.vell'mg woestward, thg wind will comg up fr‘:(’nzhwnh a hu-shed wmfi), and the
the §.-W.. the wind lell be S.-E.- What now becomes of all t‘ﬁe esouth ; if travelling more to
landing piers stand it ? The small craft should have Boen ger . smaller eraft ? Iow will the

_ north wind, to guard against the contingency of thejp parti ent, to leeward on the rising of the

: rg i
. hawse of the larger ships. Thus, after the passage of thel::frtirom E‘O(’rmgs 0 b ot
X, When the wind has cho
pped to

the S.-E. or south, and the storm-wave comes on, they are f :
to escape back through the shipping the foreseen cont ound to windward, In the scramble
Where are the
Yy now ?

. ing
Docs the reader say, ** this is mere hypothesis.” The, lezeney bappens,
rological events published at Madras— he chronicle of meteo-

him ligten ¢ ¢

** Madrag is occasionally subjected to varioug hhrricanes ‘ .
or the end of October._ They seem to travel up from the E,-gcnemlly 1n vhe early part of May,
W.-N.-W. direction till they touch the land, and then they aSB'Hm"E., and progress rapidly in 4
course.  Their centres generally come right on to the po © & West or sometimes a WV..S.\,

! rt of M "
meters are about 150 miles, and they revolve in a directio COnt: dras.” e v w Their dia-
all cyelones north of the Equator. *17 0 the hands of a watch, as do

When the hurricane’s’
X . Cenfre :
thence takes a west course, the wind is first at north, ine Gomes ”ght on to Madras, and
i 811 vigleneg for a few hours and

then alull, or awful calm for asing |
. or half an hour or
the exactly opposite quarter, g 80, when the n
¢ re-commences furiously from
Chees about N.-N.-W., showing that

the vortex of the » south.” Usually the a]
' ¢yclone b gale
th earg
® halloy. ahott £, . Versl, ot
and the singa, » warned by the barometer,

breaking
g surf, the threatenine
ening sky, 8 of the watchful Master Attendant
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should at once put to sea. The course to steer, and fortunately it is one which the wind permits
s S. S.-E.to S.-E. Ina fow hours the vessel will probably have the.Wmd moderate at west, and
may, in fact, it has been dons, sail round the cyclone, the wind \.reenfxg to south and then to easf;.
Ves;els ot first steering east to get way from t}.xe land h'a,ve run right into .the vort?x of the hurrll-

! The only dangerin a southerly course is from the storm-wave setting a ship on shore. If
cane! os N. N.-W. at Madras, and ends at S.-E., as has often happened, it shows that
the gale commetnien a:W. S.-\.V- course, and passed a little to the south of the town, but if it ends
:l:e ;er;;re :I:Zh:ws the centre has taken a-W. N.-W. course, and the vortex passed to the north of

. Madras.” )

. We have ample reason then for thinking that the breakwater system has few z.a,dvantages to offer
nor is mine an isolated judgment. In apaper about M.aqras. by my brother Cﬁpt”‘m J. H. T?ylor
. 1 Covs oldest Commander), his opinion is recorded that *¢ from t}.xe exceptional -
(Messrs, Green an 4 by hurricanes or cyclones, no breakwater would offer real security for ships.”
bad weather cause yt' svstem of an enclosed harbour, complete shelter is provided for both
Under the alterna ';Y}fe éommittee say that the shoaling of the harbour would certainly
4 . 1id piers or groynes from the shore. I know no reason wh
result from th-e ‘constru(;t}iO: ::;?5 uixolessppains wireytaken to bring it about by dilatory action ig
we should: antlcu)a:te Sl‘l thus if 200 or 300 feet of each pier were completed, and then for want of
constructing the D was made, we might expect some sand to be brought from both north
 fundg a halt of an entire year ’ he site of the proposed harbour between the piers. Tardi-
fore the zone of surf has been passed would be productive of mischief.
arried out beyond the surf of ordinary W(;la.thfer{1 the littoral currents
: ier heads, but merely a small growth of the beach, outside the
will not suffice to c:;lrl'_y Ltngzstw tillllebiwc aused thereby. A very rapid filling up of such an angle wags
piers am% towards tthelrresul; of constructing the breakwater at Port Said, but time has shown
p;]-ognoztxcated:zn ofe natare is very slow, and that the increased velocity given to the littoral
that the opera

current by the prominence 0
agitated wavgs and past the en
harbour at Madras, and I canno

large and small craft.

ness 1 their construction be
But ifboth piers are rapidly ¢

trance of Port Said. So would it}be with a prominent enclosed
¢ share the feaTs of those who expect otherwise. .

[ ]

: i h and of its enclosut"es be for-
-r.—Ordered that a copy of this despatc )
dO(;mtE: "~ rGovernment of Madras in the Public Works Department for
warde .

L]

consideration. (Signed) #D. SCOTT,

Asst. Secy. to the Govt. of India.

istant Secre
From the :::,S:e;t (Buildings and Roads—Miscellaneous,) to Colonel G. W.
y \

WALKER, R.E., Secretary to the Government of Madras, Public Works
Department, dated Fort William, 27th February 1873, No. 90 B.C.

directed to invite attention to this office No. 523 B. C., dated 30th

" no Mr. Parkes’ project for a close harbour at Madras, and

St reoal‘di
December last, re2 port on the subject may be expected.

to inquire if an early re

- .

- Telegram from the Secretary of State, London.
No. 3994 " (Here enter No. —, dated Gth March 1873.)

N

Telegram from the Governor-General.
(Here enter No. ——, dated 11th March 1873.)

e

No. 399s.

»

f the pier suffices to carry on what sand is held in suspension by the

tary to the Government of India, Public Works De-
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L

No. 400, Orper TnEREON, 17th March 1873, No.

CIVIL WORKS, No. 26. ’

be sent :—

(1lere enter No. 831, dated 17th March 1873.) o
(True Extract.)

v

(Signed) G. W. WALKER, Colonel, R.E.,
Secretary to Gorernment.
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