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Abstract : In recent years, because of global warming and the resulting reductions in sea ice, the occurrence
frequency of high waves run-up onto coastal roads has been increasing. Backshore embankments on coastal
roads have suffered damage from these high waves. It is important to take measures against such high waves
before such embankments have collapsed and large-scale damage has occurred. However, very few studies
have addressed the initial conditions under which small-scale embankment damage of waves occurs and few
have addressed countermeasures. It is assumed that when high waves act on sea ice at the seashore but there
is little offshore sea ice, damage is caused not only from wave run-up but also from sea ice run-up. Few studies
have addressed the piling up of sea ice on the beach and the wave damping effect of such pile-up ice that may
occur when high waves act on sea ice.

To contribute to the future maintenance and management of coastal road embankments, this study
addressed a road embankment along a natural coast without artificial revetments such as concrete blocks and
clarified the characteristics of wave run-up in past cases of embankment damage through a hydraulic model
experiment and numerical analysis. This study also aims at proposing a measure for mitigating wave run-up
by clarifying the failure mechanism of backshore embankments. The examination considered changes in the
ground properties caused by high waves. The characteristics of wave run-up with sea ice were examined, and
the factors that contribute to the wave damping effect of sea ice against high waves were clarified. Based on

the findings, measures against sea ice run-up were examined.

Key words : sea ice condition, wave damping, wave run-up, CADMAS-SURF, backshore embankment,

relative density, degree of saturation, failure mechanism, sea ice, high waves, piling up, countermeasures
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