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WFZER R OB EE (F30) : We performed medium-scale experiments regarding the impact applied by
ice floes against a structure using free-falling ice floes under various conditions. The impact load
increased linearly with decreasing ice temperature; accordingly, it was presumed that the effect of ice
temperature on the impact load was larger than that on compressive strength. The impact load was also
more strongly influenced by ice temperature than by kinetic energy under the test conditions of this
study. When ice causeed brittle failure/splitting, and fragments moved freely after impact with a
structure (especially when the ice floe is large compared to the structure), the impact load or the impulse
was small compared to cases without failure, and became a constant value regardless of the level of the
kinetic energy or the momentum. We also made experiments regarding timbers and steels along with sea
ice, considering tsunami-related debris such as timber, containers and vessels. In case of the timbers and
the steels without brittle failure, their impact loads were generally one order of magnitude larger than
those of sea ice. We also developed a numerical method using DEM to simulate the impact on a
structure and its failure, and we obtained a practical tool for estimating an impact load of sea ice.
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The dotted lines show the values of estimated compressive
strength converted to a force, which was multiplied by the
diameter of the pile (<) and the ice thickness (7). The curves in
the figure were estimated from the equations given by
Truskov et al. (1992) and Weeks (1967). The formula by
Weeks (1967) excludes the effects of loading and the strain
rate to form a compressive strength index. The blue line shows
the force to the tensile strength, multiplied by the length (L) of
the ice and the ice thickness, was converted. The values
were multiplied by 0.5.
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