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Fig. 1 Perforated pile foundation breakwater

0.725 -~ BUERHLE

14 HERBLE — WA
Ly 5 \ y N 0.700
TEFDL B Bl e S b A B0 i, e UK 0.65 m, vors
5 0.10 m, JEJEI 1.5 s I PR KRS T OLHEAT S5k £ |
0.650

SRR, AKOLRSRE , IR 73 A B 20, KA AR U

IR TR, 5 BB R (3 I 4 BT il |

B IR KR RS R R M T 1 e (1 3) 0TS 0 15 2
FHPRIFLE 300 (7 I SRR Tk il o

e, S ) B IR S A 2 A A ) A0 S B3 SUEKHEERSEN

Fig.3 Wave generation validation analysis in the numerical
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Fig. 5 Wave damping validation analysis in the numerical flume
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Tab. 1 Validation of physical model experiment and numerical simulation results
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Fig. 7 Schematic of breakwater model and baffle forms
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Tab.2 Working conditions of numerical simulation experiments under wave action
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Fig. 8 Wave height comparison after model modification
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Fig. 9 Planform of sedimentation and erosion terrain at different wave heights
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Fig. 12 Planform of sedimentation and erosion terrain at different wave periods
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Fig. 16 Evolution curves of maximum scour depth under Fig. 17 Scour profile curves along section I-I’ for various
various conditions conditions
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Fig. 18 Changes in scour pit area with different baffle open Fig. 19 Changes in scour pit volume with different baffle open
rates rates
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Fig. 20 Changes in scour pit area with different lower baffle Fig. 21 Changes in scour pit volume with different lower baffle
opening areas opening areas
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Scouring study of pile foundation perforated breakwater under

regular wave action

HUANG Shanshan', WANG Zhenlu"? PAN Xinying"? LIANG Bingchen"? YANG Bo'

(1. College of Engineering, Ocean University of China, Qingdao 266100, China; 2. Shandong Provincial Key Laboratory of Ocean
Engineering, Qingdao 266100, China)

Abstract: Based on the FLOW-3D software, scour simulation experiments were conducted under the conditions of 3
sets of wave heights, 3 sets of wave periods, and 5 types of baffle forms. The study analyzed the changes in the flow
field around the breakwater structure and the changes in seabed scouring topography under different working
conditions. The results indicate that under the action of regular waves, the variation in wave height has a minor impact
on the changes in the flow field around the breakwater structure and the changes in seabed scouring topography. In
contrast, the wave period is positively correlated with the efficiency of sediment scour around the breakwater structure,
having a more significant impact. Different wave periods lead to different patterns in the changes in seabed scouring
topography due to the way the baffles are opened. When the wave period is 1.5 s, with the increase of the baffle open
rate and the enlargement of the area at the bottom of the baffle, the area and volume of the scour pit gradually decrease,
displaying a linear distribution; when the wave period is 2.0 and 2.5 s, the area and volume of scouring show a quadratic

curve distribution.

Key words: pile foundation perforated breakwater; baffle plate; group pile scouring
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