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Numerical simulation of the dynamic response of breakwater under wave impact
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(1. School of Mechanical Engineering, Shanghai Jiao tong University, Shanghai 200240, China;
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3. Shanghai Nuclear Engineering Research and Design Institute, Shanghai 200233, China)

Abstract; To understand and improve the anti-wave-impact performance of coastal breakwater, the dynamic
behaviors of breakwater under wave impact were numerically simulated. The wave movement was modeled by using the
multi-material arbitrary lagrangian-eulerian ( ALE) method. The interaction between breakwater structure and fluid was
studied by applying the penalty method. The model and approaches were validated by comparing numerical results with
experimental data. Based on the above investigation, a numerical simulation was performed to explore the wave pressure
distribution of seawall surface and the maximum horizontal thrust. The effect of structure response of breakwater on wave
pressure was also dealt with. The results show that: the wave pressures are in good agreement with the experimental
results, the wave impact is enhanced by structural dynamic response, and the rear wall withstands the larger horizontal
wave thrust. The results can provide references to the anti-wave-impact design and overtopping design of coastal nuclear
power plant breakwaters.
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Fig. 1 Structural design of the breakwater
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Fig.2 The overall layout of the test section
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Fig.3 3 - D finite element model of breakwater structure
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Fig. 5 The impact coupling region numerical model
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Tab. 1 Material parameters of sea-wall
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Fig. 6 Qualitative comparisons of wave evolution between simulation data and laboratory images
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Fig. 11 The maximum horizontal thrust change with the wave height and wave period
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