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Study on scale effect of impulsive breaking wave force for numerical simulation
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During typhoons, there is a problem of high waves with impact pressure
caused by wave breaking. Numerical wave tanks are expected to reproduce this phenomenon accurately,
however, practical and accurate simulations have not been achieved due to the large computational
domain and the huge amount of time required for coastal engineering problems.

In this study, a particle-based numerical wave tank is improved for this problem. First, a
stabilizing scheme is developed to accurately and stably treat the breaking waves. In addition, a
multi-resolution technique is developed for more efficient simulations. Furthermore, a simplified
boundary condition model is developed from a geometric analysis of voids between stacked dissipative
blocks to reproduce complex wave breaking states effectively. Their good performances are shown
through some benchmarks. The versatility of the numerical wave tank has been successfully improved.
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