CHAPTER 67

A FLOATING BREAKWATLR

A, J. HARRIS Senior Partner, Harris & Sutherland,
London, Great Braitain

N. B. WEBBER Lecturer, Civil Engineering Department,
University of Southampton, Great Britain

The breakwater consists of a floating slab of
breadth comparable to the length of the wave to be ob-
structed. Performance 1s improved by various arrange-
ments of slots and mass-damping. The breakwater acts
primarily by 1nhibiting the vertical component of orbital
motion; there is a secondary action of energy dissapation
by wave-breaking and eddy-making; there is also a degree
of retlection. Mooring forces are small; 1t seems that
on an exposed ocean coast, forces of the order of O.ST
per ft. lin. should be catered for. The following series
of tests have been carried out; the basic measurements
being of wave reduction and mooring force; typical results
are shown in diagrams.

1) On models of lengths 3'-4' in the Southampton
University tank using wind generated waves,

2) Do. Do. Using.paddle generated waves of
lengths up to 8', Series (1) and (2) comprised observations
on some forty different configurations,

3) In the National Physical Laboratory tank
using a fodel 42' x 30' overall and waves of lengths
up to 35'. Bending strains and vertical displacements
were measured.

4) A model has been installed in Queen Mary
Reservoir, Staines of 100' x 47' overall; gale force
winds are awaited which are expected to produce waves
of the order of L4o' 1,

5) A 1/100 scale model has been installed in
a harbour model at the Franzius Institute, Hanover,
where the effect of the breakwater in a scaled-down
natural site has been investigated.

6) Tests in development of (1) and (2) above

are being carried out at the laboratories of Messrs.
Taylor wWoodrow Ltd., at Southall, London.
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The following conclusions have been drawn.

a) Performance is most sensitive to the area
of solid slab per foot length of breakwater, but is
sensitive to a lesser degree to overall breadth 1.e.
with a given area performance is improved i1f it be
expanded over a larger breadth, The area per foot
length has in consequence been chosen as the principal
parameter; moreover, this value is closely related to
cost. It will be referred to as solid breadth.

b) Proportional reduction of wave height is
independent of wave height.

¢) Mass damping either by structural mass or
by enclosed or entrained water improves performance.

d) Mooring forces are at their maximum in the
range wavelength/solid breadth = 1.0 - 2.0, The upper
1limit of the design range is 1likely to fall within these
values. Beyond 2,0, the forces diminish abruptly; on
certain models a tendency to move to seaward has been
detected. This aspect is important from the point of
view of security.

e) Mooring forces are impulsive and the force
at a real anchor will result from the interplay of
energy of wave, location and magnitude of vertical
surfaces, mass of breakwater, length and flexibility
of mooring cables, etc., Cables in all tests were
effectively inextensible and weightlcss.

f) Mooring forces are affected primarily by
the sum of vertical surfaces facing the waves.

&) Performance is not affected by variation
in thec stiffness of the mooring system.

n) Performance is not greatly affected by
stiffness of structure. A drop in proportional stiff-
ness from 1000 (effectively inflexible) to 1 (very
flexible) gave a reduction in performance cf approxi-
mately 50%.

i) The indications are that bending stresses
do not increase with waves longer than the solid breadth
but tend rather to diminish.

J) Performance is also improved by a high value
of the ratio of depth of flotation to height of free-
board.
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The following matters are now under investigation:
1) Closer estimate of mooring forces.
ii) Optimisation of slot shapes.
iii) Optimisation of structure for various employ-
ments e,g. temporary protection for contractor's works;
incorporation in pecrmanent harbour works; transportable

protection for mineral extraction, etc,

1v) Closcer examination of effect of mass damping
on performance, mooring forces and structural bending,

Patent protection has been applied for.



