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Optimum Distance between Multiple Submerged Breakwaters
for Wave Screening Performance Enhancement
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ABSTRACT: Numerical analysis is performed on the wave transmission coefficient of various crown widths of the double-submerged breakwater
and the triple-submerged breakwater, varying the distance between submerged breakwaters. The finite element method is used, and the fluid
motion is considered as linearized two-dimensional potential flow. In case of the double- and triple-submerged breakwaters, as the width of
submerged breakwater increases, the minimum wave transmission coefficient decreases and the wave period at which the minimum wave
transmission coefficient occurs moves fo a longer wave period the distance between submerged breakwaters at whichthe minimum wave

transmission coefficient occurs becomes larger.
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Fig. 1 Schematic definition of the submerged breakwater

for numerical model
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Table 1 Wave conditions using in the experiments of the
submerged breakwater performed by Losada and

Table 2 Minimum wave transmission coefficient of the

single-submerged breakwater with various crown

Patterson (1997) widths
T(sec) 08 09 10 11 12 13 14 15 Width WL at Min. Kr Min, Kr
H(cm) 332 327 312 310 319 294 297 264 010K 0.16 0.7347
WL 0478 0.380 0317 0.269 0.234 0.209 0.186 0.170 0.251 013 0.6715
T(sec) 16 17 18 19 21 23 25 0.50n 0.10 0.6235
H(cm) 308 291 266 226 255 277 1% 0.75h 0.08 0.6044
WL 0158 0.145 0135 0.126 0113 0.102 0.092 1.00% 0.06 0.5938
N
g 08 — ° :T
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Fig. 2 Comparison of the wave transmission coefficient Kr

of the numerical result of the submerged breakwater
with that of the experimental result
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Fig. 3 Wave transmission coefficient Kr of the single-
submerged breakwater with various crown widths
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Fig. 4 Double-submerged breakwater

Table 3 Minimum wave transmission coefficient of the
double-submerged breakwater with various crown
widths

Width WL at Min. Kr  Min. Ky Ls/ at Min. Kr
0.10h 0.18 0.3015 1.9
0.25h 0.14 0.2886 23
0.50h 010 02410 29
0.75h 0.08 02237 34
1.00h 0.07 0.2205 37
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Fig. 5 Wave transmission coefficient Kr of the double-
various  distances

submerged  breakwater on
between submerged breakwaters
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Fig. 6 Wave transmission coefficient Kr of the double-
submerged breakwater

ool Hi wf
£ Holx g
Fig. 5& o&] 7}A] ZA Zo sl 4 HFFa-go] e
e F710) Aol FA Atole) A6 tigh aEEIES
Bl T"elth. adolxe} o] Al Atole] ZFHo] 1.0k
olsloXe H@FEIEo] 50% oldez vehdesd, ole
A Apole] HAo] 1.0k olstE F& Aol FFoluAr} %
A AlolollA FE3] A Ratn wF g Ayt ol
A= Ag BAF= AL g AlgdEn a8 golA A3«
A7 o] ZAY Zo] YolAFE HA dFFHAEe 74d
I FH g@gFEIgso] Yeide JA Ateld AL SRS

Fa-&a vnd] & of 10% wgke] Xl



86 4

=
———

I_N_.

Fig. 7 Triple-submerged breakwater
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Table 4 Minimum wave transmission coefficient of the
triple-submerged breakwater with various crown

widths
Width WL at Min. Kr Min. Kr Ls/h at Min. Kt
0.10h 017 0.1573 21
0.25h 0.14 01167 2.3
0.50h 0.10 0.0875 29
0.75h 0.08 0.0773 3.4
1.00h 0.07 0.0748 37
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Fig. 8 Wave transmission coefficient Kr of the triple-
submerged breakwater on various distances between
submerged breakwaters
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Fig. 9 Wave transmission coefficient Kr of the triple-
submerged breakwater
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