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Wave Screening Performance of the Submerged Breakwater
With Various Crown Widths
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Abstract : The numerical analysis on the wave screening performance of the submerged breakwater with
various crown widths is presented. The fluid motion is considered as linearized two dimensional potential flow
and the finite element method is used to analyze the wave screening performance of the submerged breakwater.
It is found that single-submerged breakwater with large crown width shows the most effective wave screening
performance and single-submerged breakwater with small crown width also shows fairly good wave screening
performance but its effectiveness is less than that of single-submerged breakwater with large crown width.
However, double- or triple-submerged breakwater with small crown width shows more effective wave screening
performance than that of single- or double-submerged breakwater with large crown width. It is expected that the
submerged breakwater with small crown width is economical because it reduces the size of structure.
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Fig. 1. Schematic definition for numerical model.
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Table 1. Wave conditions using in the experiment of the submerged breakwater performed by Losada and Patterson(1997)

T(sec) 0.8 0.9 1.0
H(cm) 332 327 3.12
WL 0.478 0.380 0.317
T(sec) 1.6 1.7 1.8
H(cm) 3.08 291 2.66
WL 0.158 0.145 0.135

1.1
3.10
0.269
1.9
226
0.126

12 1.3 14 L5
3.19 2.94 2.79 2.64
0.234 0.209 0.186 0.170

2.1 23 25
2.55 2.77 1.96
0.113 0.102 0.092
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Fig. 2. Comparison of the wave reflection coefficient of the
numerical result of the submerged breakwater with that
of the experimental result.
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Fig. 3. Comparison of the wave transmission coefficient of the
numerical result of the submerged breakwater with that
of the experimental result.
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Fig. 4. Wave reflection coefficient of single submerged break-
water with various crown widths,
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Fig. 5. Wave transmission coefficient of single submerged break-
water with various crown widths.
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Table 2. Maximum wave reflection coefficient and minimum
wave transmission coefficient of single submerged
breakwater with various crown widths

Ao & 0.1 h 03 h 05h 1.0h
Max. K 0.685 0.756 0.783 0.805

Min. K 0.729 0.655 0.622 0.593
WL 0.170 0.125 0.100 0.060
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Fig. 6. Triple-submerged breakwater with small crown width.
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Fig. 7. Comparison of the wave reflection coefficient of single-,
double- and triple- submerged breakwaters with small
crown width.
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Fig. 8. Comparison of the wave transmission coefficient of sin-
gle-, double- and triple-submerged breakwaters with
small crown width.

Table 3. Maximum wave reflection coefficient and minimum
wave transmission coefficient of single, double and
triple submerged breakwaters with small crown width

A 2] Single Double Triple
Max. K, 0.685 0.889 0.969
Min. K, 0.729 0.458 0.246

WL 0.170 0.270 0.295
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Fig. 9. Comparison of the wave reflection coefficient of dou-
ble-submerged breakwater with small crown width and
double- submerged breakwater with large crown width.
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Fig. 10. Comparison of the wave transmission coefficient of
double-submerged breakwater with small crown width and
double-submerged breakwater with Jarge crown width.

0.2 T

A Z, W=0.1 hE 2¥9Z 33 W=1.0 hE 2892
WX §E 79, Fig. 99} Fig. 10914 YEhd 25} gko] Z
o] ¥ 24 FAl= F - AF7IellA o] wialgol 2

A F7vetn FAEL A pishe 3RS iob_ A
o] & . AT HFS x}%k—rﬂ I} e
AlgE U Fo) & 28 A= ZJ’T7]EH°1V1 o
= g=] w7 At a3ks Belil Jlout Ze) {2

__________ [ R N W,
i 1
o 1
x i I
E: i t 1
s ' i 1
S R i | [ 300 T TR v
= [l 1 )
s 1 1 1
o i 1 1
(& t 1 i
= t 1 |
k=] - [ S, [ SR WY R
S t [ '
(] i 1 t
"3 b ! !
t [ ¢
o 1 i t
T, LoV oo oo
1 1

D=0.9n  \
——&—— W=1.0n(dou
——@—— W=0.1h {triple)
1 i i T I 1

02 03 04 05

h/L

Fig. 11. Comparison of the wave reflection coefficient of triple-
submerged breakwater with small crown width and
double- submerged breakwater with large crown width.

Transmission Coefficient, K;

— & W-1.0n(double) o °
——@—— W=0.1hitriple) l I
] ]

0.2 T 1 T 1 T I T 1 ¥

0 01 0.2
h/L
Fig. 12. Comparison of the wave transmission coefficient of
triple-submerged breakwater with small crown width and
double-submerged breakwater with large crown width.
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