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Abstract

In this study, the evaluation method of impact action through fluid materials and the
numerical analysis method of dynamic response of structures subjected to the impact
action are investigated. Finite Element Method (FEM) is generally suitable for the analysis
of continuous structure with high rigidity. On the other hand, the particle type method is
thought suitable for fluid and/or particles problems with free surface. Therefore, the
coupled analysis of both methods is considered useful for the explication of the complicated
behavior and the design of related structure.

In this study, Smoothed Particle Hydrodynamics (SPH) Method and Distinct Element
Method (DEM) were adopted and developed as a numerical analysis method of fluid
materials. DEM was applied to the analysis of impact behavior of the sand cushion that is
often utilized to the protective structure as a shock absorber. Also, SPH method was
applied to the sloshing problem and dam break problem. Accuracy of SPH method had been
validated. Coupling with SPH and FEM had been made possible. The expression method of
wall boundary calculation function using triangular patch was introduced in the both
methods. Finally, it was also shown that coupled analysis method in this study gave a

success by concrete application to the problem of dynamic sloshing response occurs in tank.
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