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The aim of this study is to develop a computational methods that can
accurately calculate micro-scale fluid-solid interactions (MFSI), such as the mechanical
interactions between water flow and soil particles, or liquid flows and superabsorbent polymer
particles, by implementing the elementary physical processes in the methods. The following results
were obtained in this study:

(1) The processes of internal fluidization and breakdown of a saturated particle layer due to an
upward flow of water entering from the bottom were calculated with large-scale parallel computations
using the MFSI computational method. As a result, it was confirmed that the effects of particle
sh?pe? ondparticle motions and the unsteady variation of pore water pressure are reasonably
calculated.

(2) Since the MFSI computational method requires a large computational load, a multi-grid
preprocessing method is introduced to solve the pressure Poisson equations.
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