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Computational mechanics based on multiphase flow and granular mechanics is
the key to break through the limitations of movable-bed hydraulic experiments due to similarity
constraints, and is also the key to a deeper understanding of the mechanisms of disasters. In recent

years, It has become possible to perform coupled analyses in which the continuous phase is treated
by the particle method and the dispersed phase by the distinct element method, but the actual
dispersed phase covers a wide range of scales from large gravels to fine sediment, and the effect of
fine sediment must still be neglected due to limitations in computer capability. In this study,
accurate particle methods were developed to investigate the mechanism of damage to structures caused
by violent flows, based on the SPS mass transport model, which can reasonably incorporate the
effects of fine sediment into mechanical models even under the limitations of the current computer
capability.
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