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Numerical simulation of wave impacting on vertical
wall based on SPH method
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Abstract: The interaction between waves and marine structures involves complex geometric boundaries,
wave impacting, overtopping. To accurately simulate this complex phenomenon, DualSPHysics is employed
to build a numerical wave flume based on Smoothed Particle Hydrodynamics (SPH), which is a grid-free
particle method. In order to validate the accuracy of the model, regular waves are generated by a piston-type
wavemaker. By analyzing the wave height with different particle spacing, the model was demonstrated that it
can generate stable regular waves. Furthermore, the impact of regular waves on a vertical wall is simulated
with the model. Under the action of wave impact and inertial force of the water, the pressure at different
positions on the vertical wall shows the following characteristics: it quickly reaches the peak in a short time,
then decreases, increases again, and finally decreases. The time series of pressure have a saddle shape. By
comparing the wave shape and velocity field at the same time, it is found that the angle between the wave and
the vertical wall, as well as the water head rise, are the main factors leading to this saddle-shaped pressure

curve.
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Fig.10 Second impact process and velocity field
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