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Abstract

Submerged breakwaters have the advantages of beach protection and siltation accretion as well as break
waves, which are widely used in port and waterway projects. Extreme waves seriously affect the safety of
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ships sailing in the fairway due to their instantaneous appearance, high wave height and strong destruc-
tive power. Therefore, it is necessary and important to analyse the mechanism of the interaction be-
tween the extreme waves and submerged breakwaters to protect the safety of sailing ships. This paper
carries out a numerical simulation of focusing waves interacting with multiple submerged breakwaters
based on a non-static pressure model SWASH (Simulating WAves till SHore). The effects of height, width,
spacing and number of rectangular submerged breakwaters on focused wave characteristic parameters
were studied. The results show that multiple submerged breakwaters can effectively suppress extreme
waves. With the increase of height, width, spacing and number of submerged breakwaters, the peak val-
ue of focused wave decreases, and the focused position as well as the focused time moves backward.
When the distance between the submerged breakwaters is close to the resonance frequency corres-
ponding to the width of the submerged breakwaters, as the number of submerged breakwaters increases,
the focused wave energy will significantly transform to the second order frequency.
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Figure 1. Schematic diagram of a numerical wave flume
B 1. HERRKEREE
Table 1. Conditions of numerical simulation
%1 WERBTIRE
T R n IR S Hy/m TSR TEE Wy/m WESRIAEE Lo/m
10 1 0.25 0.5~5.0, [H]F& 0.5 \
7 1 0.05~0.35, [A]f& 0.05 15 \
18 2 0.25 1 1.2~4.6, [alf% 0.2
5 1~5, [AFF 1 0.25 1 2.4

3.2. BUERBIIGIE

N IBSIEAE AT AT S, AN SOR BB RIS B 5 AT AR50 45 FEAT X L [4]. [ 2 FoRTE SR AR TR A= 0.06
m, KK h=05m, BERZE =053 Hz, fuu=113Hz, 4I8HANEN =29 (Z4RIREEL), RER T,=25
s, RAENE F=11.54m %, CFD 453 55045 RAmm i Zext th . B FTLAE H, AN A A gk
WA R CPD B L F—3. BREE R, & kR B AR AR (AR R, R AT 4E .

0.05 | " ——SWASH — —-Exp -
0 ‘———“MW\/V\/\/\/\AA/\/\AMM
-0.05 ‘ ] x= 6 m’ . . E
0.05 R
0 W\)\/\Af’\,«»f\M
-0.05 ¢ ] x= 10.79 m ] .
0.05 R
g 0 o ‘WV‘/\[\/"\/‘M’“
-0.05 X=1154m |
0.05 | ‘ ' ’ ‘ n ' ]

0
-0.05 | X=1229m |
0.05 | ‘ ' ' ‘ ' ' ]
0 MA#\/\/&MW
-0.05 | , . x=1308m . :
0.05 -
0 —— vv-v\f\l\/\/\/v\/vv
-0.05 ‘ . X= 15.1‘8 m ( ’ g

0 5 10 15 20 25 30 35

t/s

Figure2. Comparisons of experimental and CFD focused wave surface
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Figure3. Comprasions of focued wave between CFD simulation and theoretical solution
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Figure4. Effects of different submerged breakwaters’ height Hy, on the focused wave under the conditons of the number ofsubmerged
breakwaters n = 1 and the width of submerged breakwaters W, = 1.5 m
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Figureb. Effects of different submerged breakwaters’ width W, on the focused wave under the conditons of the number of
submerged breakwaters n = 1 and the height of submerged breakwaters H,= 0.25 m
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Figure6. Effects of different submerged breakwaters’ distance L, on the focused wave under the conditons of the number of
submerged breakwaters n = 2 and the height of submerged breakwaters H,= 0.25 m as well as the width of submerged breakwaters
Wp=1.5m
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Figure7. Effects of different submerged breakwaters’ number n on the focused wave under the conditons of the distance of
submerged breakwaters L, = 2.4 m and the height of submerged breakwaters H, = 0.25 m as well as the width of submerged
breakwaters W, =1.5m
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