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We developed numerical models of drifting and run-up ice floes driven by Tsunami. The numerical models have two kinds
of types: two-layer continuum model and discrete model. The discrete model is based on a quasi-3D DEM in which phenomena
unique to granular solids such as the arch action, jam and pile-up of such solids can be simulated with a small computation load. e
confirmed that the simulation results could estimate risk areas where ice pile-up and jam form as well as hazardous areas showing
damage states for structures and that the simulation method was expected to be useful for the compilation of hazard maps and the
development of disaster mitigation plans in the future. We clarified the more complicated fracture processes of sea ice on structure
through both medium-scale experiments and numerical calculation. 3D dynamic and elastic plasticity FEM was also developed along
with DEM. Both DEM and FEM agreed well with the experimental trends of collision force by ice on structure. If we estimate only
maximum collision force and duration time, the use of FEM of which computational cost is more reasonable was expected to be more
advantageous than the use of DEM. We also developed a practical and an overall numerical simulation method for dynamic response
analysis of a structure considering sea ice collision processes. Sea ice and structure were applied to 3D-DEM and 3D dynamic
plasto-plastic FEM, respectively. The sea ice fracture processes and trajectories of the ice fragments after fracture, along with dynamic
displacements, stresses and strains of the structure including its failure/yield conditions, could be indicated. Therefore, we can not only
design the structure considering the interaction with ice but also visually understand and confirm the safety performance evaluation for
structure. Finally, we performed model experiments on the inundation flow of tsunamis with ice floes to clarify additional risks caused
by mixed flow consisting of sea water and sea ice floes, and added some suggestions necessary to tsunami disaster mitigation plan
including safety evacuation performances.

Thus, we developed support tools to offer information or materials lead to suppose various scenario including the
worst-case required to examine plans for disaster mitigation in light of priority on human life.
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