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GOVERNMENT OF MADRAS.

_—..t.__'—.—.
. Buildings and Roads.
Civil Works. .

g v ]
" PUBLIC WORKS DEPARTMENT. %

REeap aguin— :
G.0., dated 22nd September 1883, No. 2662 W., Public Works.

Read—the following letter from the Government of India, dated 6th September 1883,
. No. 341 M. (— :

0y With reference to your letter, No. 1856 W., of the 4th July 1883, submitting a

- report by the Committee appointed in Madras to consider the best means for restoring
the Harbour Works, I am direeted to forward a copy of the notes drawn up by officers
of this department on the subject for any remarks which the Committee may desire to
offer on the suggestion made by Mr. Molesworth. i

i
——

ENCLOSURE.

. Note on letler from the Gwmmn‘f‘w‘ Mudras, No. 1856 W., dated 4th July 1883, and efwbéu}e,
being Report of Committee to consider the question of restoration of the Madras Harbour Works.

The recommendations of the Committee seem to me to be both sound and practical, especiall
. in respect to the closing of the prosent eastern entrance and making anoth'e? at tﬁl’north-eas{
~ angle. [ am inclined to agree with Mr.+Beardmore, however, that it would be an advantage to
_ carry the protecting E:r at the entrance somewhat further out than the Committee propose. 1t
. is said in the report that the heaviest seas yet observed have invariably been from the north and
i n? h-east (paragraph 31), and also that the angle of deviation from a line parallel to the coast
~ | of the swell which unceasingly beats on the shore is believed in no case to exceed 30° (paragraph
- 29). I see that the spuris of such length as just to block the entrance of waves approaching at
 the latter angle. I cannot help thinking it would be better, in order to meet & north-easterly sea,
~ to run the spur out about 850 feet further, in the way indicated in pencil on the map. There
~ may be objections to such a prolongation, apart from the additional ecost it would involve, of
i wlg(; hich I am ignorant, but it would certainly give a protection to the entrance and the interior of
. the hﬁb&m'rﬁmih gre:i];lell'l than t;lii;e‘ ah‘,%ﬁgt s;}ur would afford. i '
. As Mr. Molesworth has made a study of these harbour works, he wi s kindly favor
' Government with his opinion on thﬂsepr%los&]s. Tt e

]

TR R ,, | g
- Consulting Engineer. i . ' - W.B.1
In the following o for the sake of brevity, to term the Committee appointed

by the BSecretary of State in July 1882, and consisting of Sir John Hawkshaw, Sir John Coode,
~ and Professor Stokes, the ' Home Committee,” whilst I shall term the Committee appointed in
Madras on the 30th of April 1888 the * Madras Committee,” - ‘ o

o MT}IB@ recommendationa Home Committee may be dealt with under four separate o

O st —The mising of of the breakwater from 6 £6 12 foct abave high water lovel. ~
. Second—The strongthening of the sides of the harbour. o i
Ljal gﬂﬁfm%ﬁ:m westion of th %ﬁﬁlbw(an@hf;m of the harbour. | |
urth.—The quest th noe 14 the. \

e i e i R
- First.—T am of opinion that the rising of the height of the breakwator is desirable, and
:-?"*‘mgﬁ‘“"‘;‘?‘iﬁ’@?""*‘“‘““ greatly to the: preservation of still wator within the harbour in times of
™t uppears to me, howover, to be unnecsssary to raise the level of the breakwater, excopt
bn the faces and elbows; for, as I hﬁ‘?&ulrwdy e mhm ay e pikesamiierm ’H

Harbour, the sides of the harbour will probably never be exposed to the broadside action of cyclonic
* waves; and this opinion is confirmed in the report of the Madras Committee, which states that
.0 matter what the direction of the wind, the uncéasing swell on this portion of the coast rolls in with




e A R A T S A A A

A At R i o
i A ks
it e e s D SR SR S PR SR

2 : 1lma QL'I‘OBER 1883, No. 2861 W PUBLI(;} ;&0 v

RKS,

N e e N e oo e o o .

e o pre

- i s i e S B e
. e Wb PRI ARl

at any time; it is not & work that Presses :
struction ; and if it be postponed, valuabl
the p_friod of rﬁaonstmction.
1 think, however, the cost of raisi 5 : : i
contingency to whieh (rovernment maymb!;gﬁat%fe.s}des Mght be retained in the estimaté us a
éhe nr;m o of the faces and elbows might be carried on i
. c;r?m-; b i uing ) Y lfet;g:nmg fo the raising of the sidea will also hold good
on the sea a;g? to form a,“ wave-breaker,” g amgindu O:d Biﬁe&gkmow blocks thrown down
to mﬁft so large & provision as that contemplated in the report of the I 1t will not be necessary

: n,dditionﬁlly Pﬁ:;oﬂsbﬁport : suggested that the sides ould be &T Commxttee..

. should at alglnévent:n be e on the sea side, and I sm inelined to thm.kpm thted o e gt
breuker ot hat portion B he ety e 7 407 10t more than o fom oo il s I
to this at any time should it be found necem ot gk elbow,” and additions may be made

I should be disposed, therefore, as in the case of

of this portion of the works, whilst raising the sides

o Whilst retaining it in the estimates, » 10 postpone the execution
threeza?l?trd' ‘ & s Committee has suggested for the rec?;x tracti
ernative propositions, viz. : — straction of the faces and elbows
5 (@) Replacing the fall NN :
S Omstrn"l‘)‘ “;’f‘;m&,?? blocks in their original position, ang adding random blocks as a
mstructing a new wall 80 feet ; g
Bb brssker  of random sy, = L0 4 of th original wal, aad adding a “ wave-
e Zposzt;ng raudom blocks on the dops of the original wall
ternative (a) is recomme e wall.
| ga?ﬁ ttee upon the Pmiab?g:yé’o}, ﬁ‘:"‘i’ff Ie "13{,“* Moy, doubts are thrown by the Home
oubts as to its pra cability, which T papt b oo, e M Committee also ex tro
- the Madras Committes cng) st admit I share ; g, ing s frmciidiire
 ned should on that assout b 250 It MUkt bo attended e rc”. “SSUMINg its practicability,
o Alternative (5) is quite ectod, narrowing down the sel :
1T 1. duite practicuble, but the 1] = ection to alternatives (6) und (c).
. the hachonr (alreudy very short), ad that 3 1) o il Peinte out that it will shoren
: : unconsn

' is of all, ‘ .0y the Home Commgi 1 e

Shaay KD ® Y6 srins wave sign o 0, DTG 8. advanc of the oy e
A1y Wy of oy S80d8 1o it full height, whiles fo. oo, Z2P8siblo to predict the resulte. . In

ly way !ﬂmatmga ecomplicated s @Cht;yhﬂstm other Places the b muk“"
| reduce it fo am even sirface; and she, o o0 ¥ould be thoroughly to o, Preaches, nnd the
g Altm&ﬁ?ﬁ {G) . SRR ,(an tm.:w'mﬁdbﬂ a,very expgg?ﬂlgve’ o dlmnﬁe the old il

- regards constructio .iia&nfgm‘“’mgﬁhe crrnen of th Comuj w‘éi?“m;d £ nd,
oo a il i O WO i oYy e rantages, and, as
terst ‘Temities for entrance lights, : O deeount, of necessitating

und of admitting through its
nmacmmuittos, however, ppinis. out
A ',.. iﬂndt}ightn BJ? not neaded, angi’-
| i imionsaf the by v o
e i p]‘ofeaiom obvecucon' 5
0 alteruative (c), and with

allowed to break ; and
3 Wil from that angle

tom buye

with very great difficulty and delay,

- A inclination of 1 or 1§
of | iﬁg'fiﬁ‘ tion oiliﬂorl;

-
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no additional rubble should be placed on the outside of the section, but that the blocks should be

allowed to fill up any deficiencies

in the section ; this would not entail any larger expenditure

of blocks than is at present contemplated, if the French practice of slopes of 1 to 1 be followed ;

~ and the section would be safer from disturbancs.

I think that the fact that the rubble has been displaced by the wave action shows the neces-

 sity for extending the casing of large blocks to that depth.

Tenclose typical sections (diagram Nos. 1 and 2) which I recommend as modifications of
those which ficcompany the report of the Madras Committes.

Fourth.—The Home Commit
width, whilst those who have had

tee suggests the reduction of t‘he.entranca from 550 to 450 feet in
actual experience in working vessels in and out of the harbour

- consider that this will render the entrance * difficult and dangerous to 4 degree out of all propor-

tion to any adventage that can be gaitted by it;” and although, from a study of the eomparison
with other harbours, I am inclined to think that a reduction might be made in the width of the
entrance, vet, in the face of so strong an expregsion from those who have had actual experience,
it would be prudent to defer any reduction of the entrance, as I suggested in my previous report,

until further experience has been

gained ; and I think that if two fixed beacons were placed at

- each: side of the entrance.as proposed to be reduced by the Home Committee, the necessary

‘experience might be practically obtained before the time arrives for carrying out the reduction

| proposed.

There is no doubt that even with this reduction there will be a considerable movement within

the harbour.

_+ I have caloulated the probable intensity of the swell in the harbour at different distances
from the entrance and with waves of different initial height outside the entrance. The following

tables give the results.of my cale

ulations :—

Tanre No. 1.

-~ RS S G

§

: 1,000

2,500 (head

Distunqe from Enirancs.

400 feet ..
1500 -
2000 oo

Winre or Bxrrasor 550 Frer.

| Height of Swell in Harbour when
Initial Height of Waves outside is

i e e e e

25 Feat "-;30'1’4’@. 35 Fest.

1 FEET, FEET. ¥EET,
el 878 | 3104
668 802 .9:36

Sl 626 & 701 4 BTH

5492 7:10 8329 |

of jetty) ... 5'_65 o B 790

-

i Tanre No. 2.
! “Wipre or Ermuxr;fﬁo an- 2
: ; Heipht of Swell in Haxbour when §
% L . Initial Height of Waves outside ix E
I’“‘*‘m from Entrance. et e e !

i i i

1,000

e 37 r
i y Wil e 644 | 752
2,000 |, e e 504 603 7:06

500 feet ..,

| 000 Gnd ol jetty) (L 498 (| ST | 088

ol

2 Faet. | 30 Foct. | a5 Faee. |

- 'rém. ¥EET. | FEET. ;
v gt 040 768 896 |
wesf o BT9 694 8104} -

These results only give the ?well caused by tha:h portion of the wave which passss throngh

the entrance, and do notf take in
may pass orer the structure, -
t will be seen then from

o acoount the disturbing effect of any portion of the wave that
these tables that with a 30 feet wave outsids the harbour the

reduction of entrance wounld approximately reduce the swell at the head of the jetty inside the

harbour from 6:78 feet to about

*

9'74 feet, or in round numbers about 1 foot.




NP S

E 3
oo U

—~—— s,
o A

].ITH OCTOBER 1883’ N oy o e Py AN R
MMM

Ww‘ AN A A Yt o,

S A A S A P T Py
h B .
T o e A A A N e A A S A AR AL P P

2

L 111e Ocroser 1883, No. 2861 W., Pusic Worxs, -4
0. 2861 W., PuBLic Wogks. - v ‘

i 3 5 " PR e et :

sl

A At i

A A S

The “Madras Committee,’

! j L e § i ho width of entrance until it can
| - Fourth.—I recommend a postponeme_nt of the reduction of the widt T b il
. ? Bowewss ] ; wont entrance | rtained by practieal experiment with fixed beacons that such a reduction can gy
and opening of B new entrance in the ;?Jl;th elll:)?mtl}?iinde? oy c%;:img ?f tl&{g:sﬁﬂpmj ecting ; ﬁtfﬁfsty :0 ’égaghipping; aﬁ?i with regard to the _alterna.tlvg'en,t g o st s_ldem, m'I gdtvl::
brea]%f,ter g:—vmg out from ghe eastern tangent o £ b fntrance being cove: v ; g i that the %uestion be referred to some eminent natlzgtimal authority in India, bea.nng n
The entran tight u“m] to Fou ]l is generally e a concave face to the hreakwater is quite inadmissible, ey ‘ :

o Bt et LA Sions g £l dieton of the vl i genelly . 1 v the ol ons ke, o, i U moth of sootruiag th fow and lbown,

5 °C 1 the entrance, ang half . g e “heayy wave, it i8 : ¥ | is the only one that presses for an immediate ecision, and it 18 very i : :
liable to be swung roynq and striko the ont exposed to the action of a heavy wave, ¥ | | Ciewisadbordigeg ok 8 1 t only to enable the manufacture of blocks

: : t g ; R e s g e ntinzency . ‘ on this point with the least possible dela not only to ena , , : ;

o Whml; ;‘r‘z‘;"’"‘. "esf ols lfrom their exé&éiﬁ;ﬁeﬁ:‘a Q—;ﬁ?ﬁfﬁﬁﬁﬁm Smydi s on | &wb,?::eommenogd, but also to prevent further disaster to the existing works from future eyelﬂnefi
& vessel to reeovex;g 1tse1f i FRoposed by the Madras Committes will allow some distance for g L . '

der these 1 by protecting them with random blocks. -
under th, 5 T Colone ; A
Trevor, the Secretar gosts an ; ) s I think scarcely sufficient.

it shounld he inere 2, o5 "nerease to the length i

ased not on] f th d I am of opinion L | 17783, % | ; Bl M.
: O this projection, and I am : 1
Tecover itself if stryek 111)01; only for covering P

%, but also in order to allow & vessel to % .-A_ ‘ 4
presﬂ_l;;c;:c 1212%1: htg? ;lfm;tischail aut:ml.-ities on the'(i[;zdraa Committee have satisfied themsel"e‘f e
but I thmﬁ 1t would be desirablg tf;ll r:lf:ngt htihe hart?our by such an entrance in stormy Yvea}th;il; :
the entrancs 1, be - 18 question to the highest nautical authorities in In
i m"tm%blte,I the change of entrance would doubtless add very
u

trust confess that T am somewhat sceptical of the

having raised the face and elhows :dltfla;sedu:hdumg “dcy clone, even under the conditions of
) 881N 1 iy 6 sea
bmkwatgg;%}ﬁ;?fi?;:& 8 'feamb-]hty of such anw;lrtl‘::(gaimrﬁn of opinion that the form of
it is open to seripug objectio;;migv&“. "ntl'anfse T8quires some I;rodiﬁcation. In its proposed forxs
the blow of & cyclonio waye, Ving, as it does, g Te-entering ourve which would never stan
¥é, in m i :
and round the elb.};v{;:e:fmt&ripo:% fdverted to ghe oonfluent action of the waves along the faces ;
the action of waves on a h kre Water, and I unnex & diagram (No. 8) showing in black arrows :
. Ttwill b seen by thism(fiawatzf :}ljmh 8 Hhat Proposed bg.Y the ila.dras Committee. ; lf
in direct from tggasea :ﬁél:ie ;::%ng of the confluent waves along the face wtxlilg
X « n t
standit, ¢ A would o g Severe that potls. ' 'Y, Severe action, aud the blows o
Moreover, the acti

. L e
& 1n the shape of a breakwater could with- 58 i =~
the confluent. action = On of the wayes would not o) o : S

i Y be gevere on the breakwater, bpt, as
“mt i g et aotion Ofm;f:l ?:uy fPPosed t0 the direct action of the waves rolling in
f;eh:f 8 Vessel into the entrancs. 4ves would be get up, which would seriously affect the

v ov&'nhm red the modification T would

e
the elbow should by ro ion in case an entrance ab
would be far Jegs mt&mﬁiﬁ’ iflh:hemd AITOWS showli’ngp!:?lzf:&i:ioﬁlﬁemwﬁg :pon it, which
objection to the modified form g gob; 1088 0ase. (g e other hand there is an undoubted
thrown farther into shoal i Yoanely entering gp leaving the harbour would be
objeetion, I am of opi '

| PToposed ; but if this be an insuperable
8 position iy iy’ ool 20 Entran

1 Y Opinion guite inadmisgih i ,
it ent};go: t%?t might bhe Worthy of consideration as offering
i Itlr?t hq features of either of the foregoing alternatives.
ot &demoliahi '8 nots, ong of th, faces being extended so as to
free entrance may he obtaineq, : Lg part of the other face, a suficient widih for 8
This would allow' an entrance ,

in doop water, ang 3 ; o
e e oo i® doubtiul whother it would be more -8
Ragﬁo si",?,‘.’é‘itb“be Et:-“md{’;ify to rupiq thoaling ¢, the  SXDONSIVe thap th, plan proposed by the Madras AL S
28 to give the ﬂntram‘)e 0 tg}?a noud the ather facoso Oimitiae ¢, the tion B F would be : a8
sonth i but in this case the "*“";gglhv:&ﬁ?ga“ ?éﬂ" QtLuivalent- to ﬁmns il:lot,hen resont entrance-
Wi s o s et b T L b F @ in diagram No, 4 would bo
bt e e %, aent b e toption b 6 1y diagram No. :
would be somewhat shorter than ¢he Portion ot 410 204 the porticn H K to be domalished oY
& new entrance.  On tho othes hand, ihe%pgx:t' of %1‘6 el.bow.whigh it is progossd 1o demolish for L
than Itha eqﬂgglent’ portion D C in : i &(:jn - Gin thggmm No. 4 will bo in deeper water CE
wil e Sy o wam up Wy opiniong gn the four & . ,
mitteo as follows 1— s e Suggestions of the Home Com-
Ferst.—T recommend that the raising of ! . L
but that the raising of tho sides be pastpose. ngﬁgf‘“’f“ o PN B s i vy eitid, ok
Becond.—1 recommend that the WaYe-break oy Qr‘glt 68 Bxporience, :
two or three hundred feet from the elbow, Gits

_ WS, a0d that ihe . 9% bo only carvied t at first for
necessity for it oan be determined, | - " 924 that ifs b also postponed unti the

*
-

b A——r

I haye discussed these proposals with Mr.

Molesworth y, and oonc‘ml') ‘in gllﬁl;;

b « ‘proposald.  Subject to correction by nautica

' - fm local mtshd‘ri]ties, I think the entrance recom-

; w mended and illustrated in diagram No. 4 the

: :  best yet suggested. | s :
: oL R e
~ Colonel Brownlow. e O

T A e S it e ey

Y T

—

T e i as explained verbally
~ to Becretary and Mr. Molesworth, in ords
~ obtain information regarding the strength, d
_ ation, and of the littoral curre

et to th

v e oy

* The current seﬁ:mg mtothe harbour alon
- ob oD will fend to Heap upthe water within
 and generate & carzont satting out at £ (

B A I R s N

wi
o

is is shown in diagmm N

gt i

SRS R

R ey

. completio

Third.—1I recommend the adoption of the rap, R o
wall, but T adviso that tho sections bo modified 1, migm‘;ﬂﬁzmtﬁn the debris of the original
diagrams 1 and 2 appp:;ded to this note, iy A the t,)’p‘loallmtmus given in .
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The effest, therefore, is found to be :
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# ghore aud at once d ited, whils
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Order—dated ‘72nd September 1883, No‘ 2662 W, Publm Works

_ The notes recewcd with this letter will be referred for consideration and remarks -
. to the Committee appointed on 30th April 1883 to report on the subject of the resto- .
ration of the Madras Harbour Works, S
2. The Committee will re-asscmble under the Presxdentshlp of Colonel J. O k,
Hasted, R.E.; and their remarks should be submitted at an early date :

£ . & . {True Txbimet} o o :

. e a9 (Slgned}' P e SH.&W-STEWART Colonei R E,.
» , - : : Secretarv to{}ovt., P.W.D.

e R@omﬂ af, the (”ummzt?tne appointed in G.0., No. 1268 W, dated 30tk Ap ril 1883 a

B . 4 Wf?f"assemélea under zmz‘ruetwns cmaezfed in G 0., No. 2662 W, ddteri 2292:2 . :
s ’“qqptm&er 1883, :

The Committee re-assembled under G0, No. 2662 W., dated 22nd September

' consider the notes received from the Government of Inaw. on thelr former

ave the honor to submit the following remarks.

The reeommend&tmns mad by Mr. Mﬂlesworth are summansed as follows —

. Pirst.—1 rotommend that the raising of the facos and elbows of the harbour .

o acge?:t%d, 01’;:; that the vaising of the sides 3 postponed pending further experience.

nibar i .;g —1 recommepd that the wave breaker for the sides be only carried S
I g; two or three hundred feet from the elbows, and :hat its mm;)leﬁoﬂ be,,
Ppoued until the necessity for it oan ‘be determined. :

, 55 Dhér : .
“:.f e” i gin aig | girgi%m:;ﬁ;he ado_ptmn of the mmlnm hIm:k atem on the débns, .

 shoreduction of the mﬁth of aantranca &
- p gg:;lneﬁt‘ with fixed beacons that such &
 naliv 0 the ing; aud with regard t ere
n:uhggﬁ‘fgfn?om one side, T advise that the Pé)uegaim be roferred to some eminent

g 11':7 Indm, bﬂﬁﬂng n mmd that & eonsaye face t& the bmakwa&er 8 ':'-;;;: L

qth madmmg:; }eg’
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: me 3 TAYLOR, Esq., Lieutenant, RN.R, Master Attendant, Administrative Depart-
e m_eﬁﬁ.éloﬁ?&dras, to the Acting Chief Seerctary to Government, dated 4th September 1883,
1 have the ‘honor o 'fm'mmi, as desired, the opinions of nautical men ,upon the proposed - =
. glosi;xé.'pf the east entrance of the harbour, and opening one to the north, The opinions are all
 strongly

y in favor of the plan, and are all by men of great experience and good position. Ieould
 of conrse continue the collection, but the result would be the same, while much valuable time
‘would be wasted. © There can be no doubt that the change wonld be good in every way, and the
_smooth water thus obtained, and the security offered by a wall, as recommended by the Madras
‘Commiftes, appointed in G.0., Public Works Department, No. 1259 W., dated 30th April 1883,
would be of incaleulable advantage to the port; and admit of immediate beach improvements for

 landing and shipping. e Gl

B (5 -

From ARTHUR E. BARTOW, Hsq., Commander, . & O. 8.8. Perramatta; to the Master
* v Attondant, Madras, dated Ist August 1883,  — —

; I have read with much interest the reports of the local and home committecs on the recon-
struction of the harbour of Madras, with which you were good enough to furnish me, having

. had cousiderable personal experience of the porf for upwards of thirty yearss. =~ = .

~ Onthe partioular point upon which you wish for my opinion, namely, the closing of the

- present entrance to the harbour and the opening of one in the north-east angle of the north
- arm, so far from seeing any objection to it, I think it will be a positive advantage,asinmy
opinion it will be equally ensy of ingress and egress with the present one, and will give a larger
area of deep water for mooring large vessels, and will, I think, under all cenditions render fhe

‘the roports here-

water inside the harbour much smoother than it ever is af
with, with many thanks, and remain, ' i

resent, I return

_Commander of the 8.8. Shamion, to the Master Attendant, Madras,

read with much intersst the papers relsting to the Madras harbour, and having
tied the plans, I have come to the conclusion that the plan proposed for its recon-
by the Committee of Juns 1883, is the very best that can be undertaken, and that
rr accommodation for shipping than ever before, it will ensure what was de

obvious reasons t} northward ; and there can be no

thand protection
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PUBLIC WORKS DEPARTMENT.

-tmuts tl_m.t, mﬂi the wﬁdxﬁtmnl mfar-« '
- delay in amvmg at a speedy deoision.







Joix 1883, No. 1855 W.
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. . TAYLOR, Esq, Lievr
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Note on letter from the Government of
Madras No. 1856 W., dated 4th July
18883, and enclosure being Report of
Committee to consider the question
of restoration of the Madras Harbour
Works.

B g

The recommendations of the Committee
seem to me to be both sound and practical,
especially in respect to the closing of the
present eastern ;entrance and making an-
other at the north-east angle. I am in-
clined to agree with Mr. Beardmore, how=
over, that it would be an advantage fo carry
the protecting spur at the entrance some-
what further out than the Committee pro-
pose. It is said in the report that the
heaviest seas yet observed have invariably
been from the north and north-east (para-
graph 31), and also that the angle of devia-
tion froma line parallel to the coast of the
swell which unceasingly beats on the shore
is believed in mo case to exceed 30°
(paragraph 29). I see that the spur is of
such length as just to block the entrance
of waves approaching at the latter angle.
I cannot help thinking it would be bet-
ter, in order to meet a north-easterly sea,
to run the spur out about 350 feet fur-
ther, in the way indicated in pencil on the
map. There may be objections to sucha
prolongation, apart from the ‘additional
“cost it would involve, of which Iam
_ignorant, but it would certainly give a
protection to the entrance and the interior
of the harbour much greater than the
shorter spur would afford. R

As Mr. Molesworth has made a study
of these harbour works, he, will g:a:hﬂfﬂ? i
~ kindly favour Government with his opi-
 pion on these proposals. .~

wass, T WL
Consulting Engincer. o

e ¥

_ In the following remarks I propose for
 the sake of brevity to term the Committee
~ appointed by the Secretary of State inJu
19992, and consisting of Sir John Hawk-
shaw, Sir John Coode, and Professor tokes,
the * Home Committee,” whilst I shall
term the Commitiee appointed in Madras
on the 80th of April 1883 the “ Madras
Committee.” % e _.
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gement s for Whes |

on the Madras Committ

(1)

I presume that the nautical authorities
Madras have satisfied

themselves as to the practicability of a ship
entering the harbour by such an entrance
in stormy weather; but I think it would
bo desirable to refer this question to the
highest nautical authorities in India.

cable, the change of entrance would
doubtless add very greatly to the qui-
escence of ‘the harbour; but I must con-
fess that T am somewhat sceptical of the
absolule safety of vessels in Madras Har-
bour during a cyclone, even under the
conditions of baving raised the face and

elbows and closed the seaward enfrance.

Supposing the entrance to be practi-

Assuming, however, the feasibility of
such an entrance, ITam of opinion that
the form of breakwater proposed for cover-
ing this entrance requires some modifica-
tion. In its proposed form it is open to
serious objections, involving, as it does &
re-entering curve which would never
stand the blow of a cyclonic wave.

I Lave, in my previous repors adverted
to the confluent action of the waves along
the faces and round the elhows of this
breakwater, and I annex a diagram (No. 3)
showing in black arrows the action of
waves on a breakwater such as that pro-
posed by the Madras Committee.

It will be seen by thig diagram that the
meeting of the confluent waves® along
the faco with those rolling in direet from
the sea would set up'a very severe action,
and the blows on the concave surface at A
would be so severe that nothing in the
shape of a breakwater could withstand it.

Moreover, the action of the waves would
not only be severe on the hreakwater, but,
as the confluent action would be diametri-
cally opposed to the direct action of the
waves rolling in at B, a very turbulent
actien of the waves would be set up,
which would  seriously affect the passage
of a vessel into the entrance.

~ I have shown in red the modification
i would propose for adoption in case au
entrance at the elbow should be ap-
proved, the red arrows gshowingz the ac-
tion of the wave upon if, which would
be far ‘less intense than in the previ-
ous case. On the other hand, there is
an undoubted objection to the modified
gorm in that vessels entering and leaving
the harbour would be thrown further into
shoal water than in the form proposed ;
but if this be'an insuperable objection, 1
am of opinion that thethlea of an entrance

f
|
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The setflement of_the 8rd point, namely,”
the method offreconstructing the face and
elbows, is” the only one that presses for an
immediate decision, and it is very desirable.
to arrive at a decision on this peint with
the least possible delay, not only to enable
the mannfacture of blecks to be recom-
menced, but also to prevent farther disaster
to the existing” works from future cy-
clores by protecting them with random
blocks. — . Wi

17-7-83. : oot ML X

*

I have discussed these proposals with
Mr.” Molesworth peesonally, and concur
in all his proposals. Subject io corvec-
tion by nautical and local anthorities, I
think 'the entrance recommended and
Hustrated in diagram No. 4 the best yet
suggested. L

19-7-83. WAL

-s-,.&’;.;..@x * Colonel Brownlow.

>

=S 1 jctained this ease, as explained ver-
' - bally fo Becretary and Mr. Molesworth,
% in oxder to obtain information regarding
the strength, duration, and effect of the
littoral currents. In respect fo these
sea what Captain Taylor says in his letter
of July 26th aceompanying. Having =
regard to the greater duration and strengpth * o
of the northerly eurrent, and esgeeiaily-tqiv" :
what is stafed rogarding. .ibe..geeat o
quantities of sand carried up  irom
south to north by it, T most unhesitate
_ ingly advoeate turning the montheof the
. harbour to the north instead of the south.
# A owerent of 2 miles an hour moyes 8 feet in
a second, just the velocity of the Ganges
eanal in its npper reaches, and Tam very
i % confident that, with a;mrtherly-ﬂ'nﬁent:o{ e
S : - . that strength, 8 very awkward eddy would
?.heois c!D willgm‘:fm; harbour along: be generated at »E* of skg‘bchin th&m
. 208 4nd. genconte memiment iieting 1%‘11:1,, if .1;1];? harhour mouth is madefo face
- . thosout SR
" This will be very much inereased if
eurrent should ever incréase to 3 miles a1
hour, or 43 feet & second, as it may easily do
_' [ ; when the south-west monsoon is blowing
Ll  strongly, and the danger to ships mo ingin
die .+ and ont would then be congid
Ml g (e iR
- s 8.tho current would
. tait, and thus woul




of an upright wall the value oi-w%}i.eh de-
pends upon maintaining its equilibriam
whereas at Madras sand is the first and
chief element of foundation. We hs
m fact one unequal tide throug

ear instead of two egual oﬁes
lmgland and elsewhere. .

26-7-83.
-1 quite agrec WIﬁi
BNk tothe desirability in thm

" the opening to the north i
south, but [-am of opinion that 1
fhern entrance will mqnme-mthar_
‘prolangstmn than that wh!c,'
shown for an openmg! for
the sotith. .'

3-8.83.




| Committee appointed in G.0:, No. 1259 W., dated
 30th Aoril 1683 and roussembld under instructions oo
\Yeyed in 6.0, No. 2662 W., dated 22nd September 1883.
“;xggg%fg;'gggfgixgsﬁggeq under G.0., No. 9662 W., dated 22nd September
o :?T‘Opor;!_’h’;;glthe honor to submit the foﬁ?wih; renl:;‘l(fkr:.ment o Ind.in; i ﬂieir ,fﬁrlilgr :
AT P i e b : : A
u ;;? : i °mmI e?ldatlons made by Mr. Molesworth are summarised as follows :—
ptad ot o oommend that tho raising of the faces and elbows of the harbour |
it g 1 iémg“mg of the sides be postponed pendingffurtherexpéﬁéﬂdé.
- out at first for two or th nmend that the wave breaker for the sides be only carried
~also postponed unti

. ree hundred feot from the elbows, and that its completion be
Dl o necessity for it can be determined, i s
mmend the adoption of the random block system on the débris

al wall, but : Ol a0 T :

ol %ﬂ:‘b‘;; fr&dy se that the sections be modified in accordance with the

: liagrams 1 and 2 appended to thismote. .~
‘ﬁv{japost;‘ponément of nction of the 1idth of entrance

/ practical experiment with fixed beacons that such a

h safoty to the shipping; and with regard -to the alter-

s ¥ advise that the question be referred to some einirient
aring in mind that a coneave face to-the breakwuter is

eswarth amended in acaordanoa with a sug

. the Committes would ouly remark
m no disadvantage that the sides of the
the waves which would spill over into the
ould mix with the otherwise stagnant water
flow to sea through the entrance.. G
too are satisfied’ that the wave breaker is
circumstances -of the north and th
: ly sheltered during storms

en al k has not been -
. this in mind the Committee would
the north side as one of the first

hwas:z;l;nm

discussion




of the commanders of the large steq
that can be obtained. I

closed ang that th

€ north,
could be designed,

| Brownlow ha%
: . Protecting arm 4o the south, Colone
duced arguments againgt It which hay

rth an
¢ been accepted by Mr. Moleswo
d conelusiye,

ith
red Wit
jection, and is not to be GO;“ E?ould st
S8t barner.  In the firet place the se

08001 st int the har

s cne 0O
our and create a swell Wthh
objects of the Committeys Proposals is to gyvoid.
B‘econdly.~An ®htrance op t}

or space
® Bea-face wonld curtail the dee%hv:lailborthern
bour which could be taken the fullest’ advantage of wi
entrance,

~—8uch an ent
and Témoving th,

. antllng
rance woyld involye the Very difficult task Olf dI:Btufllorthe"“
© Btrongest and mot deeply foundeq portion of the who
wall, whereas the entranee roposed by
of that portion i
th

. away
¢ Committee only entails the CIOamélgis no
100 of the work that ig already shaken tq its very foundation, an
© Most ruineq Whole strycture. i would
form of t)¢ Protecting arm o horn the Commltzefc consi-
. vrved form propoged by them ywag adopted after ing the
ratic . Will be seen by reforonce. 1o their " firgt report, and while ullo\; work,
objection raised by My, Molesy ort, to any te-entering angle on the face of t 'en
8y consider that the apy might be mada suﬂieiently strong to resist any aOt‘l?ion it
may be expected, 14 Would ip fagt b, possible by Wereasing the block proteEE
© coneave side of the FUrve, to make the Outwar,
of the face wal at no i

; inuation
A 4ce an almost direct continu
8eriong addl{gional cost,

, ccon b
: & the northern e“ganceingt;vesn oﬂy
K08 SIDS. entoring and leaving harbour n
! thome 3, S9ch tendeney 1 to be amli)ded though during th% north-east mgngt??;f
when there might be some difficulty in entering. it s o be noticed that e ‘; the
© northern grm i ¢, or outward set from, the shore to the extremity o
hnrhour, which wonlq make the Joe shore less to b feared thap it proverbially i o
11. The Committeg are, however, willing ¢, leave the question of the dlrec(,lme
-and shaps of e Projecting apmy, or future Consideratiop and would not object to & the
madification of curve they have Proposed. Ty, EORstruction 6f this arm will be the
last;{art of the work fo be dope : the eastern en will have been closed and ¢ of
nort Pened before it < oaed with and the final settlement o
+ 1 1 desired, ha Postponed, The Committee, however, confll by
¢ more bearly the ey , made tq 4PProximate 1o that propose
them the more satisfae it will be found tq ships USing the harbour,
gSigned) J. 0. WAsy
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- Carthage, to the Master Attendant, =
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