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ABSTRACT: The aim of this study is to examine the effects of shape and plane arrangement of submerged breakwaters on 3-D wave breaking
characteristics over them. First, the numerical model, which is able to consider the flow through a porous medium with inertial, laminar, and
turbulent resistance terms, ie. simulate directly WAve - Structure - Seabed/Sandy beach interaction, and can determine the eddy viscosity with a
LES turbulent model in a 3-Dimensional wave field (LES-WASS-3D), has been validated by a comparison with Goda’s equation for breaking wave
heights. And then, using the numerical results, the wave breaking points over the crest of submerged breakwaters have been examined in relation
to the shape and plane arrangement of submerged breakwaters. Moreover, the wave height distribution and upper flow around submerged
breakwaters have been also discussed, as well as the distribution of the wave breaking points over the beach.
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Fig. 1 Definition sketch of 3-D numerical wave basin used for
verification of breaking wave heights
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Table 1 Test conditions used for verification of breaking wave

heights (Unit: cm)
CASE H I  H, (Cal)  Hp (Goda, 1975)
1 4 34 4.32 4.37
2 6 6.0 711 7.39
3 8 84 9.35 9.95
4 10 9.2 10.03 10.74
5 12 104 11.01 1211
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Fig. 2 Comparison between numerical and empirical breaking
wave heights
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Table 2 Test conditions used in this study
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Submerged breakwater

Shape Arrangements
CASE %re(;vtv? %‘;v:hn Slope Crogv:hn Detached Opening
ratio ratio gradlent rati distance  ratio
R/H;  B/L S r/L,- Y/Li W/L,

1 033

2 0.67

3 100 0250 1:2 1.0 1.50 0.50

4 133

5 1.67

6 0.125

7 033 0375 1:2 1.0 1.50 0.50

8 0.50

9 (o]
10 033 0250 1:1 1.0 1.50 0.50
11 1:3
12 05 1.00
13 033 0250 1:2 15 1.50 0.33
14 20 0.25
15 1.00
16 1.25
17 033 025 1:2 1.0 1.50 0.50
18 1.75
19 2.00
20 0.25
21 033 025 1:2 1.0 1.50 0.75
22 1.00
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Fig. 4 Mean flow of upper layer around submerged breakwater
in CASE1 (R/H;=0.33)
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