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Run-up Estimation Due to Interaction Solitary
Wave with Nonlinear Slope Beaches Using
SPH Method
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Abstract

In this study, the solitary wave was used to simulate shallow water wave. The Smooth Particle
Hydrodynamics (SPH), that is a mesh-free Lagrangian method, has been used frequently to simulate
nonlinear and free surface problem. The purpose of this study was to investigate the effect of solitary wave
run-up on nonlinear beach slope in comparison with its linear state by SPH method. Also, solitary wave
hydrodynamic characteristics were investigated at different time intervals. The results showed that the
error of the presented SPH method in comparing with the experimental data was about 3.5%. Therefore,
the proposed SPH method had a good agreement with experimental data. The results showed that the ratio
of solitary wave run-up on nonlinear slope to linear slope (Runonlinear/Rulinear) decreased nonlinearly
with increasing power or slope beach. Finally, a new formulation was proposed for determining the

solitary wave run-up from nonlinear slopes to linear beach slopes.
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