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Design of a Submerged Coastal Structure for Concentration of
Wave Energy and Control of a Coastal Area
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Abstract

The effects of wave energy focusing by a submerged berm type of structure is examined.
The fundamental idea is based on the phenomenon of refraction by a lens-shaped crescent
sturcture which results in the focusing of wave energy on the center line of the structure.
The shape of the submerged structure is a complex curve combining circular with elliptical
elements. Based on the design procedure, a special configuration of structure(termed herein
as a triple crescent structure) is introduced. Next, some hydraulic model tests are perfor-
med to confirm the wave focusing effect in laboratory. In addition, in order to interpret the
wave focusing performance behind the structure, a numerical procedure by the hybrid ele-
ment method is used on the basis of the conventional mild slope equation but modified and
extended to allow for steeper bottom slopes and higher curvature. The modified refraction
and diffraction provide additional mechanism for wave height amplification and the maxi-
mum amplification for a triple crescent structure is presented. It also allows for the possibi-
lity of wave energy scattering with the change of the incident wave direction. Comparisons
with previous theoretical results involving a submerged crescent shape structure are descri-

bed.
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Table 4.1 Characteristics of model setup

Type of structure Single Triple
dggign or creslcegnt(a) cresclgnt(b)
Number of Node 1,073 1,603
Number of Element 2,104 3,144
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Band width of matrix 111 149
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Table 4.2 Experimental conditions

Water depth(cm) 15
Submerged water depth(cm) 3
Wave period (T}, sec) 0.4, 05, 06
Wave height (H,, cm) 0.8, 1.0, 1.2
Incident angle(a, degree) 0, 45, 180

1025, 0.670, 0.485

SQ/wave length(To/L)
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Fig.5.1 Wave height distribution around a submerged single structure (kh=2.13646, a=90°)
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Fig.5.3 Wave height distribution around a submerged triple structure
(kh=2.13646, a=90°) '

Fig.5.4 Wave height distribution around a submerged triple structure
(kh=2.13646, 0. =45°)
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Fig5.5 Wave height distribution along the center
line of the single structure
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Fig.5.6 Wave height distribution along the center
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