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above pointed out, the Commitice give a decided preference to this methiod of construe-
tion of the three adverted to in the report under consideration.

25. The Committee now procecd to consider the subject submitted for their
opinion in paragraph 3 of G.0., No. 1259 W., as to the propriety of redueivg the
width of the present entrance from 550 feot to 450 feet, und to submit an alternative
scheme, should such reduction appear to bo undesirable.

26. In mferenae to the feasibility of narvowing the width of the entrance in
the manner proposed, the Committee have been favored with the following recorded
opinion of two of their members, the Msster Attendant and Deputy Master Attendunt.

* 27. These officers abserve »—* As regards the proposal of the Ifome Committee to
parrow the enteance 100 feet, we consider that it will render it difficult and dafigerons
to a degree out of all proportion tc any advantage that car be gaived Ly it. A large
umount of sea and swell must always enter from the eastward, and no comfort to the
ships or the boating operations or to beach improvements can be expected till this
evil is removed. The completed harbour walls existed long enough to teach this lesson,
This is the opinion of all nautical men who have been consulted, and especially the
Harbour Mastgr, who has daily opportunitics of judging and appreciating the dfficulties
g‘;&:@n&%xy 0( large stenmers (many of them over 400 feet long) even with

28. W“h f‘h_W.Yﬁ'f)’ distinet opinion of the professional officers before them

- o%luumf‘m,vﬁh‘d‘ty of .W‘mdl iz may be observed has long impressed itself on all

3 who have | ad a0 opportanity of witnessing the effect of the waves which come in by
the present entrance, the Committee have ielt that théir duty wonld be very inade-

B Q‘}“m!wmﬁﬂ!ey ‘lefl‘. auneticed this blot on the present scheme, or if they
dl§g wised from the {}?mn.xnent their cleur opinion, not only as to the inféusihuity of
nanl)iwfl?g M’Mt entrance, but as to the vital necessity for cloging the latter com-
% pletely if & quiot harbour is (o be sceured. ; %

29. Nomatter what the direction of the wind £l i 1 on thi i
i o 0 2 y the unceasing swell on this porti
e of the ‘;Oﬁﬁt mﬂ;n: With the erests of the waves parallel, or very near) y so, to thrcL nm
lino. 170 thse 18 b helieved that the anglo exceods 30° to the gencral line of the
;:ows et . 38 that seas enter the present mouth freely, and, owing to the small
s ength ¢ rhour, are not dispersed before regohing the shore at its

action s of eourse greatly injensif . RABIE SHE at its base. The
& s gl red chﬁy N1 v‘e(! d.urmg storms, and pamculnﬂy with the wind
- gl o da: imes the sea inside the harbour, though not s6 high as eutside
B othwer ?ﬂéﬁ o Angerous character, hc;ing oxceedingly broken. Taking these gmi
1 o toamis be Toi _»‘.vﬂde{gtxon, the Committee have to record their opinion that unloss
;‘ Hied 15 ks for elosing entirely the present entrance, no radical cure will have boeen
} app : (’ﬁ&f defoet of the work as at present designed,

= R Int& I e ; :
(g0 ,,,nem.‘-;-;-;?*‘."“hﬁ oeg now to submit a plan for the completion of the

8 an estimates 1, B, F), the leading features of which are—
Ming of u new entranca 500 feet in width, in from T'to T4 §

tet at the north-east angle of the harbour. t fathome
of the present entravce.

the cost and advantages of this proposed arrangamant th
aters which, while nop ju u;dilﬂ
by the Home Commityge, pé

e L

ot only has the |
Y no probability m

- inva. g g T, e
3 sl Wy e S -

'mwﬂlmmm?mw Py

5 _‘ ; j“. -

2 1 locks way therefor, in the opiniondf
{ v o-breaker of rough blocks may ;he,re in. the ARG % :
of 32. .mp[r.:p(mgthe south arm with safety aud the expense savec, Pl
the Loﬂnmlv ¢ point is the proposed cap of eoncrete, 6‘£eetmrt131ekng§e,hal@gi.: b
33. _'l‘he l;ex piern. “In reference to thiq the Home Qomn:ﬁtte&t in para -
e Biorve that, * ruising the walls by concrete ia, S T Semianing it ot tho outer
i portion 6 o: the work can onl conveniently be -gﬁmehggebegmm B S
ghti“whd :e A ml,;e ed ﬁzkmmgbgwg;sﬁfn: (A). or (B) four ; carg must i
' mm&t‘ d lgl)l‘; E?: or even six.%‘:‘,“ wmay) d:?&:i?eﬁm;;;ew’e& ml‘;}w S
Lt 33“ cod to recéiveasthe Anishing WOXs P00 =0 oo o terand chiefly
are sufficiently advanc though considerin it desirable in many especd?d ; ht]tﬂ L
that the Home Commuittee, (O 05" breaking too freely over the piers, did not atfacth
as a means for k lllﬁ seas from value to this portion of their design. i bmcj .
unyvery' v ‘I o | tﬁenSWﬁvdyWM1m ‘e.gta
dinrS The Committee, in offering thi remark, Wt ward arms, where th
3@‘ B n of the design s0 far as concerns 12 foet above high water
::l!'{tcta?:mmothevdhinthem“mmw A bl
lo“ mm ‘ lucu’ A : i : ; ; "_0 1258 ‘ W .. y
i el bll: ::;wever, fhe piers from the shore to gréﬁ&?og:g‘%d’m
9T, As I:hg:r;ﬁ;acts of the waves on these portl‘onz f;; & WEEID W teh 1}
 satiafiod, from the Be0R S U orial advantage.  From the B0 Lo e rosnlt
- proposed Cup estthe piers aro, a8 & PWe O S0y i it the hasboue
e comparatively small smount of WHZU yor ey the soaward atm

" (1).By the omission of the random block
b t:hE' mission
2) By the o i
B Pk on the Utk Bie found furt
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6. The chief reason for the excess of the present estimates is due to the item for

mmw and contingencies being taken at 15 instead of 10 per cent. in those
Home Committee, and the rest to a more uccurate appraisement of the rates

of the work as based un an analysis of the previous accounts, and to the fact that the .

Home Committee’s lengths of pier to be built are 216 feot short of actual requirements.

b i &V‘E{;ﬂ;u'ﬂw system of cotistruction to be adopted hss been finally decided
S:e ¥ the Government, it will be desirable to ascertain through the Seeretary of State

probable cost of the special plant, which, of course, will vary somewhat with the
l!_'lﬁ?;, and then recast that portion of the estimate prior to final sanction.

8. The Home Committee, while giving their opinion ( apl 17) that, as

M the seaward arms from glxbintls on the north pier and E f;‘ghe south pier,
SR 'ould be dmnble, if itcould be done, to; continne the walls on the ori
foundations,” admit that the picking up of the blocks ““buried or nearly so in debri
g the purpose of resetting them, or preparing a sufficiently level bed on the site
- mVlﬂ, will involve great labor and expense, and possibly even it may be
w "ind impracticable to continue ﬁmll ot the original foundations.”

9. In their present estimate (System A, sec table) the Committee have ussumed
th 'btl;n &n of pﬁmg : 'ﬂfm mlxyinglm blocks is practicable, but they ean only
40 50 in the sense that while bemg possible it must of necessity be attended with very
great s:lt! and expense. : y

~10. The Home (ommittee have, as will be observed, strong doubts as to the
Applicability of the plan, and would apparently urhesitatingly prefer the System B
~ Sere it ot for the curtailment of the area of the harbour which is invelved in taking
Azawﬂofminwidthdohgiﬁ‘émwudamf | '
= 1. Om a full consideration of tlie state of the present work, the Committee are”
‘?‘ opinion that it would be most undesirable to attempt to erect the few superstrud-
ture on the preseut work, as even where the lower blocks have got displaced or
ﬁlhdod only to o very trifling exteut (and it must be femred t cousiderable
placement exists) all the' labor of removing them will of necessity have to be goue
through, if, as speeified, the wall has to be so relaid as to admit of bonding and clamp-
g with iron throughout.

12, Al such work, it must be remembered, has to be carried out by the tedious,
expensive, and in many respects unsatisfuctory agency of divers, to suy nothing of
mﬁ-} time oceupied in slinging and removing cach individual block and subsequent

13. I, tlunfum} the choice of systems is to be cunfined to (A) and (B), the Cora-
‘mittes have no hesitution in recommending the latter, as the saving in outlay would be
'Rs.-i,n,m,(... Table No. 1), and in time not much less than a year. The small
| of the area of the harbour would practicslly be inappreciable, and should
not, they consider, militate sgainst such undoubted advantages. e

- construction, it is neceasary to consider the objections which have been urged against
~ Bystem (C), which the Home Committee, in paragraph 20 of their report, admit to
Yo '?.'. ‘d'-hﬂ.” und to be, as regards construction, *‘a safe system to follow.

.:’bv ‘i‘. m "a L P e i X o -
15 The first objection, if, indeed, it can be called one, is, that # it would be
. Detessary to build & short length of wall at the end of each pier upon whish to place
ek nce lights.” Such small addition could be readily made to the ork at any
~ gme; but it may be observed that at present there is no need for such, a8 vessels are
: Wcﬂdmm uired by the aid of two oomnoungmf
S 04 carried on boats Muodnmhﬁmmwoyu. The dqpummol
i ", after 9 p.x. has been prohibited by law with the sanction of the

. m The question of such additions to the euds of the piers may

RS | The seddtl m G aged B thet SANIRE
Mo xime ot o1 Jecond objection against the random block system is that
‘?. vaouities ' to betwe ., qu-third am)i' one-fourth of the

$: ﬂ"hﬂu o M:%ﬂl to pr oduve some disturbance inside,” and that

o X‘-‘raﬁh&mi e arriving at a final decision regarding the most approved imethiod

- xJ\A.‘)r. T IR R —

T

opinioil of the Committee there are advantagmmtn o wit! of construe.
‘tion which fully outweigh this apparent saving— =~ e
.~ Pirsh—As regards the time required for ompletion of the works, it is considered
~ that from there being no need to employ d:fe_isjnh chinery in clearing the debris,
Loveling the hase, &, at lewstu year would bosaved. L
"~ Secondly.—One large crane of special design on each pier would suffico for the

 the mounds, reserving the heavier b

case the work is completed on either of the mg

exnense from the difficulty . :
mont. ot anly o, but disstrons resule migh

 as regards the safety of the random bloek :

oL,

3
g_f‘«- S

¢ the sheltered area being limited, it is important that the whole spacs should be as
guiescent as possible.” - v : 23 : ,
17. This objection would no doubt have much weight were the | lito eon= -
struct the core of the work de novs and throughout with random blocks; but the
fact appears to have been overlgoked that already the core has been constructed on the
monolithic system, and that however the wall may be in places distorted and the
material displaced, the blocks are, as a rule, so far in position as effectually to arrest
any movement of trauslation in the seas which impinge on the breakwater.
8. Local experience shows conclusively that at present no wave undulations
occur through the present wall, The seas which eater the harbour come through the
entrance and through the gaps in the damaged portions, and the Committee consider.
that beyond some percolation through the mass of the 1:{?& blocks only it would be
impaossible for a forward movement to be transmitted to the water inside the harbour.
19. It must be borne in mind that during heavy storms the fop water of the
seas, which is discharged over the work into the harbour, not enly has its forward
momentum destroyed, but as a fact must, by raising the general level of the water
inside, oceasion an outward flow, which of itself must tend to counteract any undulatory S
movement in the dire¢tion of the shore. In the storm of the 12th November 188150
powerful was the outward current oecasionedrgy the piling up of the water inside the ‘
harbour that masula boats which got adrift were carried seaward through the
eatrance. - : ‘ i
~ 20. Tt is believed that none of the known breakwaters of other ports belonging
to this type have a solid screcn of the character now existing with the Mudras
Harbour, and consequently that any analogy based upon the eﬁeetpnofibed in works

constructed wholly from random blocks must fail in application. ~ = &
21. Although, therefore, recognizing the foree of the nb'féc!:i@ urged agains
breakwaters composed of loose blocks, the Committee eannot admit 1ts ap 1 to

the Madras piers if completed under System C, and feel t?lem_rselfééfi_,u a positwn S i
submit that primi facie there is no valid professional objection to the random block
bt ), although léss by

Te. %,12,000 ; but in the

| TR Tl el OSES Gr MR e e i T
99, The expense as shown in Table I (Rs. 49,045,612
Rs. 2.30,000 than System (A), exceeds that of System (B) by

whole work, whereas with the Systems A and B two additioual craues will led for
forming the B wareliiedie’ ¢ 0 G FLOE L
 Thirdly.—Comparatively small material may be employed for the hearting of
cks for the outer and more exposed portions.
noe ; the requirements of all
material to be maintained,

Lasily.—And this is u matter of great importa
future repairs, both in respect to the superiniendence and
would be simplified by the ubsence of a special diving staff

; o

. 28. Inthis wnneemmﬁauoﬂynmmry to

should such oceur) of the se
of breaches (shou i o

-

known, & second severs storm I0HOWS .in |
z:l;;enmﬂi ‘unrepaired mﬁ‘d‘“ mongs
certainly be destroyed, mdﬁl@mwb"’f might g
call for very serious -oui‘tluyg’ Nt -'
924, mkmg'therefom,totheﬁ"&:
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above pointed out, the Committec give a decided preference to this method of construc-
tion of the three adverted to in the report under cousideration.

_ 25. ' The Committee now proceed to_consider the subject submitted for their
opinion in '3 of G.O., No. 1269 W,, &s to the propricty of reducing the
width of the preseut entrance from 550 feet to 450 feet, and to submit au alternative
echeme, should such reduction appear to be undesirable, '

_ 26. In refercnce to the feasibility of narrowing the width of the entrance in
the manner sed, the Committee have been favored with the following recorded
opinion of two of their members, the Master Attendant and Deputy Master Attendant.

 27. These officers obsorve :—*‘ As regards thegropoual of the Home Committee to
varrow the entrance 100 feet, we consider that it will render it difficult and dangerous

- %o a degree out of all proportion to any advantage that can be gained by it. A large
wmount of sea and swell must always enter from the eastward, and no comfort to the

: or the b  operations or to beaoh improvements can be expected till this

This is the

d. The cotapleted harbour walls existed long enough to teach this lesson.
be opinion of all nautical men who have been consulted, and especially the
Harbour Master, who has daily opportunities of judging and appreciating the dfficnlties
g:t mm en:{d large steamers (many of them over 400 feet long) even with
28. With this very distinet opini '
=8. With this ve ! pinion of the professional officers before them,

7 &QMQ‘ ich it may long wmpressed itself on all

it ' be observed has
] y of witnessing the effeet of the waves which come in by
| the Committee have felt that their duty would be very inade-
, ﬁh’kﬂ \lmmtlood this blot on the present scheme, or if they
Bmmmnt bt‘;h:w%mt; opi‘m&n, not oall; t;;-‘ to the infeasibility of
R et G e v
0 utatter wh  the direction of the wind, the nnceasing swell on t 18 i
lis in with the crests of the waves parallel, or verygnearly 80, tﬁ tbm‘:
o is'it believed that the angle exceeds 30° to the general line of the
esult is that seas euter t’:fresont mouth freely, and, owing to the small
ength of the our, are not dispersed before reaching the shore at its base. The
stion is of course greatly intensitied during storms, and particularly with the wind
from the east. At such times the sea inside the harbour, though not so high as outside
is certainly of a dangerous character, being exceedingly broken. Taking these and
into con deration, the C::mittee have to record their opinion that unless

an found for closing entirely the present entrance, no radieal cure wi
ied to the chief defect of ‘mzﬂiaﬂ at present designed, bkatemics. -

bk L s Inﬁilm ' begiio;tt; submit a plan for the completio harbour
‘ ~80. Inthisv bmil : ion of th
‘_@nmmmeﬂxmnwﬂ D, E, ¥), tge leading featufes of :hiche»m—
8 opening of a new entrance 500 feet in width, in from 7 to 74 fathoms

tho
§iLs .

£ -east augle of the harbour,

& ent entrance.

.‘;; st and advantages of this proposed arrangement, the
= ttention to one or two matters which, while not in reality

T et tokive fotails "Mmmet;ledby the Home Committes, may
bl witaou M advan _ _ PR o e 0
Pprotection tog;.g given to the portions from the

FawL 2) for both ali,ce, but, while admitting the
i lz’&qﬁmw, t':.em iat’nor.hing to show that
- Nat only has the seaward face here not in any way
10 probability that such will occur in any storm

-1

\

N+ il s
¥4

vint E on the so1th pier. The Home Com-

b~ I R e SR

g p—

S R

>

e il g

¥

5

. 89. The proposeil wave-breaker of rough blocks may therefore, in the opinion "i o
\ the Oommittee,pbepomitbed on the south arm with safety Mﬂ;«;ﬂ exfemmad. et
33. The next point is the proposed eap of conerete, 6 feet in thickness, alon
game portions of both piers. In refertuce to this the Home Committee, in paragraph
21, observe that ** raising the walls by concrete in mnss will be the last process, as
: that portion of the work can only eonyeniently be done by ‘gegummg 1t at the outer
extremities of the walls and working back towards the &htmé) i B) ¥ gy LS
34, When it is remembered that using Systems (A) or (B) four years must
gertainly (and possibly five or even six years may) ?Q“PFB befmthermodelled piets
are sufficiently advanced to receive as the finishing work this cap of conere te, it is elear
that the Home Committee, though considering1t hid th wany Heepcet und chiefly
as a means for keeping seas from breaking foo free *";’ﬁfw AUt d%ammwk :
any very indispeusably eonstruetive Yﬂ“@"?ﬁﬁ’ ?"fﬁ"?{ etr P e ity
35. 1t is fair, in fact, to conclude that if constructively essential to the stalifity
of the M‘ this ¥y w cap ﬂhoald ﬂdvﬂﬂoe ]I(l?'t: l)(,mau Wlih therel‘t of the W()l'k. :
~ 36. The Committee, in offering this remwark, have no desire to interfere in any
way with this portion of thic design so far as concerns the seaward arms, where they'
 believe that raising the walls in the manmer propesed to 12 feot above high water will

o

prove of very senabls valim. S8 rma gl TR B e T
37. As regards, however, the piers from: ﬁus shore to fi mtaﬁ a:@_ E, they are
satisfied, from the effects of the waves on these portions, as | whx.ﬂo ﬂbﬁg?_‘{'éd,’timt._t‘hfe »
proposed cap would be of no material advantage.  From the way in ,‘;1}:“3“ the waves
approach the coast the piers are, a3 a rule, noriul to their direotion, with the result that
only & comparatively small amount of gmtepféomgs over them into the harbour, the
’ great mass being invariably, it may be said, poured aver ff:emmd arms.,  Sueh being
334 the case, the Conimittee consider that this b;wk of conur,gte_ may with epmp‘léte u&ﬁ;y
" be omitted from the portiops indicated. | : e
9 . Towards meeting the expense of opening _
m;trfage tnTthe mm;l-ea:gnd elmill]l; the existing eutranae
the two items mentioned, visf;:if ERR f e :
(1) By the omission of the random ?ﬂnﬁk wa G~14reaiyen ﬁltmg the south pier

" (2) By the omission of thecoglorehpfrmm
i JFaml to 1i ou the south pier. The notuul s
o these modifications will be and farthe

robable cost of the hurbour as thus

S dcimble o advert L ewiflon of o e

and pr:;tée%?n& the proposed new
there would b savings on

to B on the north

1 cash outlay due

where 18 shown the
L, and here it will be
B HOW dntranad a8 the

+50

Py

. north-east angle of the 5
+ "« i3 The proposed
’ w9y The propoeed ente
- gpace being utitized, which is

"The Commit

P botter to err on the 2 o o - :
¥ g "y o - . .: s Er

-k t,he estlnmte. : ¥l L e T e L 3 'QJ Ry 2 -'"__‘ R T ] Blb

0 T 48T A o maticroRd “m’*h»ﬂmﬁ&"mﬁng"dgbﬁfﬁm Mgt g v
B ; ‘which now encumber (He W5 V@Hﬁn@ PGS B A P ok ;
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R e S P PUBLIC WORKS DEPARTMERNT
Buildings and Roads.
_Civil Works.
5 ' g Raap-——the following i~
B e va iz . 7 dated 30th April 1883, to consider
Cr T 36;\!:1: q{r( ﬁt(‘fomz“m{; n{;g::;t;tﬁl 0:: 3&; I[:;:’P:?iﬁ ‘lf he ;:';ﬂ: e completion of the Madras
. Beans
Harbour, dated 3031 June 1883
‘ Works.
y 1883, No. 1855 W-, ﬁhﬂw
s ., dated 30th A 1883, to
ted in Go-y No. 1&59 ik Harbeir Works,m]';davmg now
ted for the orders of the Government
of the Swretary of Stata 3
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