\

[t
\
W

Preceedings of the Fifth Kerula Science Congress, January 1993, Kottayam pp 493 - 495

0817 .

L. Introduction

The coastal area of Kerala- the emergence of which is legen-
darity ascribed to Lord Parashurama-extends from 8°15 ‘N 1o 12°
0N latitude and lic between 74° E and 77°31°E longitude
spanning over 560 Km with a maximum width of over 120 Km
{Fig-1).

Fig 1. The coastiine of Karala

The beaches of Kerala can be classified under barrier
pheaches following te definition of Zenkovich(1967T). This barrer
bnd seperates the Arabian Sca from a chain of kong wregular
estuancs and agoons with a remarkably straight outer shoretine
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SHORE PROTECTION STRUCTURES ALONG KERALA COAST-LOW COST ALTERATIVES

Abstradt: Several studies over the last two decades on low cost shore protection measures are reviewed 10 have an integrated profile with
a point on application 1o the sheltered coasts of Kerala. It is emphasiscd that these alternative are generalh not inteaded for open coast
sites and contrary to the belicf that they are cheap, the total cost of implementation will vary with different options.

of emergent nature and a  highly uregular inner shoceline of
submergent nature representing the easiern margin of the lakes
and lagoons. Systematic efforis in shore protection works were
tnitiated o early fifties as could be seen from the first experimental
seawall and groin assembly at Manasserty near Cochin. Initially
these structures have shown some effectiveness but subsequent
failures have been reported apart from thewr adverse impact tgthe
nearby beaches. Studics relatve (o shoreline deformations in
relation to shore  tection structures aong Kerala caast has
undertaken (Murty et al 1930). The marked differences in the
behavicur of beaches at some jocations are expiained in terms of
reflection of waves, the alongshore fiows alicrnating in direction
with the changing wave field and tbe presence of diamond pat-
termed shor cresed waves resuling from the presence of seawalls.
Mud banks are frequently reporied in ihe pearshore regions of
Kcrala coast and it is possibke that coastal process are dosely
rclated to these. Due to wave refraction. in the mud bank region,
waves approach the coasi al an angle on exther side, thus produc-
ing littoral currents directed to the shadow zone on eather side, and
favouring accumuiation of sediments which gves rise to changes
in slopes of the inshore regions and wave breaking. Thus in
locations where the shoreline deformatxans are due 16 formation
of mud banks etc the remedial measures also should be transient.

2. The low cost alternatives

Even if low cost and cheap, practically any shore protection
method, if properly implemented s expensive. The methods sug-
gested here are usually appropriate for use onh in sheliered waters
and are generally not intended for open coast sites.

Bulkheads

If the wave height ranges abose 1.75m, sheet pilling
bulkheads made of steck. alurmninium or timber can be used. They
can be used in struciures which ma be enther cantilevers or
anchored. Detailed design procedures o= avasabie { Anomymous,
1975).

As bulkheads norrnally hane veriasi faces for ease of con-
struction whach result into wawe refiecors. thus increase the
poiential for overtopping and soour i frong of the structure,
Connections berween the anchores and wals shoukl be done and
horizontal wales are Lo be provided. The advantages of sheet pile
bulkhead is &s refatively long and mewtanence free hfe and
uniform appearance.

Steel sheet piling, probably the mowt wwdely used bulkhead
matcrial provide a relatavely sand-iizht it which preciudes the
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for suitable filters. Aluminium sheet pike scctions are similar
secl. Its primary advantage over steel is the lighter weight and
Tor COrosion resistance. The main disadvantage is that it is
tugged when driven and can‘t penctrate kogs or rocks.

Well designed timber structures have Yong been recognized
vable and cconomical matenals for bulkhead construction. Fig.
llustrates the common types used. The actual dimensions will
depending upon the site characteristics.

Hogwire fencing attached to posts can be used 1o support
bags stacked on the landward side of the fence to form a
ively inexpensive structure where wave height ranges below
m. Tearing of the front row of bags can be prevented by filling
with a sand cement mixture. Placing the botiom bags and
ing in @ trench, prosiding adequate dratnage of the retaincd
kment and using the mesh wire with a PVC coating will give
ler resulis.
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Fig 3 Typical quartystone revetment

Fig 2. Typical imber sheet sections (after Winterkorn H.F et al, 1975)

Used conerete pipes also can be used, by keeping them on
e€nd, side-by-side, and filling them with granular soil. This is prac-
tical only in areas when there is enough supply of uscd pipes and -
where a kow structure is adequate {wave height range @ Below
0.75m). I{ the wall is more than twice the diameter of the pipe, an
anchoring sysiem s to be attached. This method is meant only for
tlemporary protection as rapid deterioration of concrete takes
place.

Revetments

Rubbie revetments are constructed of one or more layers of
stonc or concrete preces derived from the demolition of sidewalks,
streets or buikdings. Stone revetments are constructed of either
two or more layers of uniform sized picces (Fig. 3) or a gradation
of sizes between upper or lower Limits (rip rap). Graded np rap
revelments are to be used with caution, as they are difficull 1o
design and inspect bat are acceptable for all low cost shore
protection applkations. If the wave height range above 1.75m,
quarry stone revetments ¢an be uscd. They are durable and
relatively inexpensive when available locally. The individual unit
should be determined depending upan the wave condition
(Anomymous, 1977). A concrete rubble revetment also have the
advantage of utilizing a waste prociuct which s otherwise difficult
to dispase of in an emvironmentally acceptable manner.

Breakwaters

Breakwalers are ether floaung or fixed. By trapping sand on
their landward side, they protect the shore while simultaneously
cnhancing recreational uscs. Floaling breakwaters are con-
structed in areas where height ranges below 1.75m using any
buoyant material Jike used rubber tyresogs. timbers and holiow
concrete modules. Floating breakwaters arc particularly ad-
vantageous where fixed breakwaters are expensive and offshore
siopes are steep. The normal arrangement of rubber tyres are
shown (Fig.4). Vinualiy and floating materal can be used in place



of scrap rubber tyres. Modules of light weighted concrete fiiled
with flotation foarn aiso found to be successful,

‘The important feature of a fixed type breakwaler is its
height, which determines how much wave energy passes over it, In
lcations where the wave height range is below 1.75m, sand filicd
ar grout filled bags can be used. Sand filled bag breakwaters are
wnstructed of stacked bags in a staggered patiern. The major
ahvantage of grout filled bags over sand filied bags is that the units
docs not lose their shape even afier the outer fabric is torn. If the
save height ranges above 1.75m, quarrystone breakwater is con-
dructed which s structurally similar to a stone revetment both in
design and appearance. Over the years, slone has been used for
wnstructing breakwater than any other material.

Fig 4. Foating tyre breakwater moduies

Groins

Groins can be built either high or low wath respect 10 the
sting heach profile. A groin must be built to resist wave forces,
rrents, the impact of floating debris, and carth pressures created
¥the differences on bath sides. Important desagn considerations
groins include the height, lenglh, spacing and the litioral
fansport rate ( Anomymous, 1977).

Similar 10 a stacked bag breakwater, a stacked bag groin can
ther be sand or grout-filled. They are mean only for short term
kattons. but have performance ratio fairly igh. Quarrystone
sheet ptie groxns also can be used for similar wave conditions,
kh s lime tested. Fig. 5 shows a section and profile of a typical
L piie groin
egitation
Vegilation is an inexpensive and generally casy approach 10
ol coastal crosion. Fven though vegetaon does provide
ificant contribution into preventing erdsion. they alone cant
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Fig 5. Sheet pie grcn sections

prevent movement of the shoretne. I is usually used as a suppic-
ment 10 cxsting structures. The mad important factor in dune
management is vegetation oomer of the dunes. The suggested
speacs, Casuring eguisetiifolia whuch grows well in Indian cimatic
conditions 15 found suntable for Kera's coxst 100. Recenily the
usage of mangrooves ac also staried on an experimental basis, The
projecuon of the upland portans of sandy shorelines can be
accomplished through the creanon of barrier duncs and the
stabilizaton of the present dunes.
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