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Abstract

We developed a fundamental numerical simulation method for run-up sea ice due to Tsunami based on a quasi-3D model that applied
2D-DEM to ice elements and that considered their motions in the vertical direction and conditions for ice pile-up. We applied this
simulation method to a sample calculation for the run-up tsunami on the hinterland of Nemuro port, which is located at the eastside of
Hokkaido, under the condition where sea ice floes drifted ashore around port, and the ice drift, ice pile-ups and ice jams could be
simulated well. By applying this simulation to a hazard map, places/spots with possible danger where ice pile-up and ice jam could
form can be indicated on the map and therefore this simulation method would be useful in light of a consideration for arrangement
planning of structures and evacuation planning.

We applied the 3-D numerical simulation method for the interaction between a structure and an ice floe based on 3-D FEM-DEM,
which was already developed last year, to dynamic response analysis of a structure when several ice floes simultaneously collided the
structure to examine the additional risks.

Also, we performed model experiments on the inundation flow of tsunamis with ice floes. After the collision force imparted by the
ice floes acts on structures, the tsunami flow is dammed by the formation of ice jams between the structures, and a large static force also
acts on the structures because of the water level rise in front of the structures and because of hydrostatic pressure between the structures
due to the ice jam, and this steady state remains for some time. e also proposed that we should evacuate to higher places than usual,
because of the water level rise and the ice pile-up.
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