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Abstract: We reviewed some damage cases in the past years by tsunami wave with sea ice floes. We reaffirmed to
need our quick disaster-prevention measures against the additional potential risks by tsunami with sea ice floes.
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 conducted medium-scale experiments regarding the impact applied by ice floes with a length of 0.6m
and with an impact velocity of 0.14 to 7.7 m/s against a pile structure. Ice caused brittle failure/splitting in most
cases. The increase rate of maximum impact load due to impact velocity decreased in comparison with that in
non-fracture cases. Reliability of the numerical calculation method using the 3D DEM which we had developed so
far was also raised. Also, the impact characteristics of timbers as a kind of Tsunami debris were compared to
those of ice floes. The impact load of the timber increased linearly with impact velocity, and it was much greater
than that of ice floe which causes brittle failure. Finally, we added consideration on points to note for a structural

design of building or structure considering impact by Tsunami debris including sea ice floes in cold region.

Key words: Tsunami, Sea ice, Timber, Run-up , fracture, impact, FEM, DEM



