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Abstract: We developed a fundamental numerical simulation method for run-up sea ice due to Tsunami based on the continuum model
by regarding sea ice floes as high viscous fluid such as oil. We found that the method would be useful for the preparation of hazard map
considering the influences of the run-up sea ice due to Tsunami in the future. However, we also confirmed that we have to improve
this model so that it could consider a pile —up/ ride up phenomenon of sea ice floes.

We also examined the impact / dynamic load acting on a structure and the fracture modes due to the collision with a sea ice
floes caused by tsunami wave. As a numerical model for estimation of the impact load, we attempted to apply the 3D dynamic
elastic-plastic FEM analysis considering the Mohr-Coulomb’s fracture criterion in addition to the 3D DEM which we had developed so
far. The results by FEM analysis as well as the DEM agreed well with the trends of the experimental results regarding the relationship
between the impact load and the impact velocity. Therefore, it seemed that the application of the FEM would be more reasonable
because its calculation cost was relatively small. However, some problems remained because it appeared to be difficult to reproduce the

dependence of the impact load on the impact velocity after yield/fracture of the ice floe.

Key words : Tsunami, Sea ice, Run-up , two layer model, fracture, impact, FEM, DEM



