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Numerical modeling of tsunami-like wave
impact on nearshore structures

WEI Xue-sen, DAIMeng-yi, ZHOU Dai, HAN Zhao-long, BAO Yan, ZHAO Yong-sheng

(1. School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai, 200240

Email: xuesen-wei@sjtu.edu.cn; zhoudai@sjtu.edu.cn)

Abstract: Coastal structures are commonly designed to protect against large waves, such as
tsunamis. The hydrodynamic forces are essential for the design of coastal buildings, bridges and
other onshore structures. In this study, the interactions between tsunami wave and vertical wall
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are investigated using smoothed particle hydrodynamics method. The tsunami-like waves are
generated by the numerical paddle wave-maker with Goring’s method, which is similar to the
method used in the experiments. Numerical wave gauges are positioned to measure the surface
elevation, which is used to validate the numerical model by comparing with the experimental
data. Different wave heights and different still water depths have been simulated. The numerical
results show good agreement with the experimental data. Results of this study are helpful in

optimizing the design of structures under tsunami loads.

Key words: Tsunami-like wave, Vertical wall, Surface elevation, Tsunami forces, Smoothed

particle hydrodynamics method
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