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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. 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 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. Ve also proposed a
simple formula to estimate ice impact force acting on a prism type structure to roughly estimate economic damages due to the ice
impact for buildings/structures over a wide area.

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



