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Dynamics of impact force wave in soil due to rock fall: paradigm shift of rock
fall protection by using soils
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This study has attempted to visualize the previously overlooked phenomena of

local deformation behavior and transferred stress in the soil through impact experiments and
discrete element method analysis that incorporate measurements using image analysis. We also
observed soil not only at the continuum level, as in the past, but also at multiple scales, such as
the particle level and the particle skeleton level, and investigated the buffering mechanism from
the interaction between them. Furthermore, the buffering behavior of the impact force was viewed in
terms of the dual nature of the particle body (particle nature) and the nature of propagation as
waves (wave nature), in which the particles® characteristics are clearly expressed. The elucidation
of the mechanism of the buffering effect of soil focusing on the multi-scale and dual nature is an
interdisciplinary achievement that straddles physics, impact engineering, geotechnics, and
structural mechanics and is unique in the world.
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