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GOVERNMENT OF MADRAS

PUBLIC WORKS DEPARTXMT

oth July 1877, Ko 355 W.

Bu:ldings and Roads
Civil Works
Read the following paper —

No 37 From Lieutenant-Colonel H T ROGERS, R E, Prineipal, Civil Enai-
neering College, to the Chief Engmineer, Public Works Department, Build-
ings and Roads, dated Chepauk, 5tk May 1877, No 133 C.

Ar the request of Mr J. Bradshaw, 1st Assistant Master of the Civil Engineer-
ing College, I have the honor to forward herewith a model of a ¢ Surf Catcher”

designed by that gentleman together with a printed letter to my address explaining
tke model

The points of the design which display rovelty appear to be these—

1st.—The complete isolation from the shore of the mass of stone on which the

breaking waves are to throw themselves thus preventing the deposit of
sand between the shore and the vork.

2nl —The diverging pairs of arms providing channels with width decreasing as
the waves advance along them, and which therefore raise the level of the
unbroken waves and will very matenally increase the amount of water
supplied by them when they break

2 Thework s one which, I think, is well deserving of consideration, but instead of
a trough permanently set up, I wculd suggest an 1ron trough of plate 1ron sufficiently
stiff to support itself for 50 fect and made 1 lengths of 100 feet which might rest on
rollers fixed on serew-pile piers 50 feet apert and could be easily removed on the
approach of astorm, 1t would then form a kind of tubular draw bridge, and some
shight modifications would render it an excellent boat pier accessible 1 ordinary

weather. .

From J BRADSHAW, Fsq, 1st Asustant Master, Cinl Engineening College, to Lieutenant-
Colonel I T ROGERS, R E, Prnaipal, Civil Engmeenng College, dated Madras, 17th
Apnl 1877 .

Tue attentie . of all interested, exther 1n the sanitary eondition of Madras, or 1n the cultiva-
tion of salt on our coasts must have been directed to the efforts made,— firstly, to take advantage
of the action of tho surf in replenishing the Cooum and 1n keeping open drainage-nullahs, and,
secondly, to supply the salt pans opposite the villages of Kattywauk and Ennore with water by
opening the bar inwards at the mouth of the niver Cortelliar The former sims at utihizing the
action of waves in the last stage of dissipation, and the latter at raising the level of the Ennore
lake to that of mean or lugh tide  As regards results viewed as an expersment, the former has
buen a success, the latter generally a failure

2, I am deeply impressed with the great value, for purposes of keeping open the mouths
of drains and of obtaimng pure water for salt cultivation, of the action of the waves, whether
1 a state of vibration or at any period between the vibratory portion of the water comung in
coutact with the ground and the last throe of the disorganized surf on the shore

3  Fatal as this coast 18 sard to be to shipping, difficult of access as the roadstead 1s from the
shore, fow examples of atomio action are so beautiful and so reliable for many purposes as the
waves on the coast of 3Madras It would be bootless here to inquire what the various causcs of
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the surf in Madras are and how far the surf sfforts the formation of the cosst. o
the formation of the surf W see the main fucls, aud, assuning the constanoy of : ct?r:'oor: B:
contour Line taken from the shere on the sand reaward irto deep water or water below the lowest,
wave hollow, the form and act:on of the wave 3s1f breals wuls not ouly be accounted for Lut
predicted with absolute certairty, and vies venia. i !

4 I chall, however, poist to the rough facts, e;peémny as groat accuracy would be pract:.

cally superfluous It is usua! in spenk in Afadras of the surf as consistin

The custom does much to establish & pomnt ¢f importance, for 1t m;ygb:fss?:lr:g mﬁ‘m

fact that a sharp Line 18 ordinarily observed to be drawn between the water under the mmfluence

of regular oscillation and the ares of 1 perturbation.  If the waves are of purely oceanio

or n;.commonly oalled « ground-swell,” we frequently have examples of the * leagne lon

ro a}:r If the oscillation 1s of & more complicated oharaoter, 8o that the ridges of the wave%

:1111 tet lz:.n anglls with the coast line, the white foam is formed asit were inechelon  This shows
at the nndulation is wterrupted by a bank parallel to the coast Line  If the amplitude of the

;::e;;:w?;;n{h:mrl: meghthm?ndl},ﬁ‘ er dﬁmp sears and fishermen mt on their catama-

18 . v amphtude is st:ll less, oscillat

;;d we s0s the bank through the clear water. Detweon the bank and th;o?:c;:s? oltu:iel sttl?;rb: (1];

quently ton foot of water, £0d the bank 1 sometimes within thrty yards of the thore

6 Although the description I have giren is somewhat va d
ng-; :}tro:gt‘ign‘o?liiom b(:if tl{xe be;ti O{J:{il Eaghsh ses can be 1530 sgwn‘fﬁatlllnf flar;rtll;egeoﬁfmtflf;
o ol perturbed water can be gathered. DBut, with ref
bench mark, neither bank nor internal Lamin nor shore lgﬂ AL of theme o o tny
t. Al of these adv
and retreat penodically, without mamtaming even thoilx? :ellaaae I;manan es hanng a
s t
tende:}::y 1:10 depost sand on ! e beach, and then, by caus.ng thevlowltzil &2;:’51?:0 ;:?:: ’}lm;v;régea
raise the higher, while, on tlfo other hand, ths currents huve generally an abrading effect 8%

6 Some of the surf passing along the shore contains as m
uch sand t
bznk mfay ﬁe said to have, in part, a Littoral motion! If this motion 18 o;;ov::dei}n&?a :2?: t}::
:ln ;x:h(; l:.miags ggg{ a?;n?ecied Wlﬂé t?e slmrfe, thothaand ha.ocumulatea on one side of that borpdy
or sgome distance from the other The effect theref. ;
'ggd{ofﬁlg% e};b::l«z(lil l:tllll;latl;t :;h? mér(tlhta.nd so;xsh l:xu:‘rents 1aust ultimately be tzrzcz:emga:eh::lg
ot yet determined, ;
relationship inversely as the ltnéth of the obstmc‘tllo;?ryu g 1 practical effect, 1 some waknown

7 Now the difficulty of raising the level of the X more lak
8180 th t
l‘:‘eetﬁlgg open the mouths of drauunage nullahs, It 13 not water that tr}:: E“vrllgmggrdligic:(}t({eg
1th but mud or minute sand and water The sand, once inland for the most part remains

outlet, than that which entared. that a cons@erab]y less weight seeks an

8  This would lead to the consmideration of how
purer water can be obtained
fort }?Ex requred purposes. There 1s no donbt that, until a wave becomes d;;?pat:;o lr:; T;fxﬂg‘.
wxl e sand, no sand 18 hell 1n suspension. The component parts of the wave again have
:11111 ge:zr:&a.lthmotxon, an.d, Bltxgioz at’}:;]eked by severe gusts of wind, this vertical vibration con-
e ground is struc o re-action of the bank causes th t
Little, but the vertical motion of its later ol b e
, phases raises its crest hugher, and push
while the re-actionary force of the bank brings the whola down. ng it f'::llls %fossalgcf:tiz:rgf

water ot greatly disturbed, th )
Sater i mg;;eoutyco ngg’n 3.13 merely forms a cushion a{ong which the fallen water runs some

9. It is betwoen the time of first strnking and amal
gamation with the previous

wa't:er, corresponding to a distance frequently of fifty yards, that I ropoI;e to deH gxsttllluliﬁg
water action I propose to meet 1t wath structures of which I forward the models The dimen-
sions, which are merely suggestive, are placed upon the n.odels which are made on the scale of
2111] ch to a foot  The horse shoe portion I would place reaward It will meet the waves some-
where 1n the stage before described, and it 18 unnecessary to say that, unless they are abnormally
mi)all, they must rise up the slopes the mors rapidly ca account of the constraint they are
subjected to, and discharge themselves into the trough prepared for them The smaller waves
wouig enter the gap and bresk 1nsmde, sometimes throwirg water into the trough and sometimes
i-lecoh ng for want of energy The volume of water thus obtained would be dependent upon the
A eight and li)enod. of the waves, and upon the magmtuds and perfection of the structure made
“?lﬁe&elie them. But I magme that past experience will lead to the conclusion that nature

o her i))art though it may be irregularly, ~The magaitude will also, I think, be more of a
question to be considered than any pownta relating to mere form, as the waves present themselves

1 different ph
brea.kei-r:;lo u{)d Zs:: ::12 glt:)x& ;I:ﬁerent directions A form that would exactly swt one wave or one

1
10 T have, therefore, proposed rectilinear dimersions as being simple
y r than any other,
and I propose to take advartage not only of the roller from the sea %ut ofpmore errant {ndula.:
tiows, which, otherwise, coggd only expend themselves on the side of the proposed structure
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11 For those purposes I have projected four small spurs A wave coming between any
two adjacent ones will have 1ts action contracted and intensified until 1t reaches the vortex of the
angle formed by them, when 1t will expend itself 1n taking a bound into the receptacle prepared
for1t 'To prevent any rapid silting up I would interfere as Little with the coast line as possible,
bringing the water from the first receptacle through a wooden channel or iron or earthenware
pipes on piles, so that the currents might pass between the receiving trough and the shore

12 With regard to the depths of the recaving trough and discharge channel it 1s suffi-
cient that the former should always contain water to receive the water bounding into 1t as on a
cushion It 18 quite feasible to have this so placed that 1t would be well supplied at, say, four
foet above ordinary high tides The incoming water, 1n the case of the Cooum, for instance,
could then be led along the bank and discharged into the river near the boat house or wherever
1t might be deemed desirable

13 If ths proposition were put forward upon peculiarly theoretical grounds, 1t would, I
think, be deserving of all consideration DBut its value may be said to be based on practical
observation I have seen tons of water vault over the rocks on the beach at Mahablipooram and
Covelong mnviting the Engineer to catch them and lead them into salt pans When the waves
used to break agamnst what was called Colonel dellawiland’s wall, the road was frequently
covered with water Since the shore has advanced seawards, contact with the groynes has
caused the water to be thrown up to heights much greater than 1s necessary for the successful
carrying out of my proposal 1 would pomnt also to the Harbour Wall at Royapooram, and to
the wall to the north of the drain at the same place, as affording instances decisive of the power
of obstructions to raise the surf water 1n large volumes

14 In speaking of the material of the proposed surf catcher, I can merely suggest as, if
the question 13 seriously considered, as I hope 1t will be, the decision will be left to gentlemen
thoroughly conversent with the subject It has occurred to me, however, that piles might be
placed at intervals of, say, four feet, and that the trough whch I have proposed might be made
of wood and fastened to them In order that it may receive deposits of sand I propose that this
trough be deeper than the artificial discharge channel. The rest of the structure I would have
of stone from Palaveram or Mahabhpooram One objection to this surf catcher 1s that it will
require repairs, but such an objection, 1f valid here, would be condemnatory of all marine works,
and 1t 18 certain that all repairs, mmcluding possible extension seaward, would be an improvement,
as far as stability 13 concerned, on the orginal work ~ As the piles would be one with the whole,
I do not think they would require dnving to any great depth They might be subjected to a
constant vertical pressure for a time as some piles driven by the Railway Company 1n soft
material have been .

15 Instead of the woodwork that I have suggested, a ship’s water tank (or more of them)
such as now Les on the beach might be used with the top taken off and one of the sdes partially
cut down

16 T have thus considered the want of salt water, a mode of obtaimngit, and how to
avoid mlt accumulating about the structure The want 13 severely felt now, and will be until
the great Pulicat lake 1s filled  There 1s nearly always a want of 1t for the dramnage nullahs
The mode of obtaimng 1t suggested by me 1s arafically to contract the waves or rolling surf,
according to the position for the time being of the outer bank, and thus raise the water in them.
I propose to avord an advance of the shore or & rapid accumulation of sand by making the
principal structure an 1sland ;

T have now the honor to ask you kindly to consider the scheme with a view to your sending
1t to Government with the advantage of your cnticism.

»
-

No. 38. OrpER THEREON, 5th July 1877, No. 355 W.

RecorpEp, and resolved that Mr. Bradshaw be thanked for the design he has

submatted - .
(True Extract )

Colonel, RE,,
Secretary to Government, I’ W.D.

To the Prineipal of the Civil Engineering College,
» Revenue Department

Fxd E C Shunker
Spare Copies
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From

( + JAMES BRADSHAW, Esg,

-

Fuast Assistant Master, Civil Engmeermg College,

Lieut-Colonel H T ROGERS, R E,

Principal, Crial Engineering College
Sir,

The attention of all interested erther 1n the sanitary condition of Madras, or 1n

the cultivation of salt on our coasts must haye been directedto the efforts made,—

++ Firstly, to take advantage of the action of the surfin replemshing the Cooum and

&ké‘epmg open dranage-nullahs, and, Secondly, to supply the salt pans opposite the

villages of Kattywauk and Ennore with water by opening the bar iny ards at the

mduth of the niver Cortellar The former aims at utilising the action of waves m

the last stage of dissipation, and the latter at raising the level of the Ennore

lake to that of mean or high tide  As regards results, viewed as an experiment,
the former has been a success, the latter gererally a failure

2 I am deeply impressed with the great value, for purposes of kee
the mouths of drains and of obtaining pure water for salt.
of the waves, whether 1n a state of vibration or at any pen
portion of the water coming in contact w,

disorganised surf on the shore

¢
”

L4
53 Fatal as this coast 1ssaid to be to shipping
stead 1s from the shore, few examples of atomic action are so beautiful and so
_ reliable for many purposes as the waves on the coast of Madras It would be

Bootless here to enquire what the vanous causes of the surf 1 Madras are, and
how far the surf affects the formation of the coast, or the coast the formation of the
surf  \We see the main facts, and, assuming the constancy of a curve 1n a contour
hine taken from the shore on the sand seaward into deep water or water below the

low est wave-hollow, the form and action of the wave as 1t breals could not only
be accounted for but predicted with absolute certainty,

ping open
cultivation, of the action

» difficult of access as the road-

and vice versa
»

4 I shall, however, pomnt to the rough facts, especially as great accuy-
Tacy would be practically superfluous It 1s usual to "speak 1n Madras of the
surf as consisting of three breakers The custom does much to establish a point
of great importance, for it may be said to assert the fact that a sharp line 1,
ordinarily observed to be drawn betw een the water under the mfluence of regular
oscillation and the area of irregular perturbation If the wayes are of purely
oceanic ongin, commonly called “ ground-sw ell,” we frequently have examples of
the “league long roller ”  If the oscillation 1s of a rgore complicated character, sgo
that the ridges of the waves make an angle with the coast line, the white foam 15
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to me, however, that piles might be placed at intervals of, say, four feet, and that
the trough which I have proposed might be made of wood and fastened to them
In order that it may recene deposits of sand I propose that this trough be deeper
than the artificial discharge channel The rest of the structure I would have of
stone from Palaveram or Mahablipooram  One objection to this surf-catcher 1s
that 1t will require repairs, but such an objection if valid here, would be condemna-
tory of all marine worhs, and it 15 certain that all repairs, including possible extension
seaward, would be an improvement, as far as stability 1s concerned, on the onginal
work As the piles would be one with the whole, I do not think they would °
require drving to any great depth They mght be subjected toa constant vertical
pressure for a time as some piles driverr by the Raillway Company 1n soft matenal
have been. ) 3 .

15 Instead of the woodwork that I have suggested, a ship’s water tank (or -
more of t}}em) Such as now lies on the beach might be used with the top taken oft
- and one of the sides partially cut do¥n . {

} 16 1 have this considered the want of salt water, a mode of obtammg:tn:f

. '—and how to avoid silt accumulating abeut the structure” - The want 1s severely felt
now, and will be until the great Pulicat lake 1s filled There 1s nearly always a

" want of jt for thg'a;amage nullahs  The mode of obtamning it suggested by me 1s
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© artificially to contract the waves or rolling surf, according to the position for the
+ * time being of the outér bank§, and thus raise the water n them I propose to <
" -avoid an advaiite of the shore or a rapid accumulation of sand by making the ~

* t

—~ - -
s
1]

principal structure an 1sland
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I have now;ﬁi: hehor té asl:f_)ou kindly to consider the scheme with a view to
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.. your sending i to Governmeht with the advar“age of your criticism.
L ;_‘. . _ » . ‘% s . ,
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