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Numerical simulation of wave impact on sea ice in the Bohai sea
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Abstract: The fracture of sea ice may occur under the effect of wave impact. Describing the fracture of sea ice caused by
wave quantitatively with numerical simulation methods is important to ensure the security of coastal structure and analysis the
heat exchange between sea water and atmosphere where sea ice’s fracture happens. First, a 3D numerical wave flume is
developed, sea ice is regarded as rigid plate; then, the change rule is studied when vertical impact force, horizontal impact force,
bending moment and maximum bending stress of sea ice changing with wave height, ice length and ice thickness; furthermore,
referring to the bending strength of sea ice in the Bohai sea, limit parameters are analyzed when sea ice fracture occurs. The
results show that the maximum wave height is 0.504 m, the maximum ice length is 4.273 m and the minimum ice thickness is
0.098 m under given conditions in the Bohai sea.
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Fig.1 The schematic diagram of wave impact on sea ice
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Fig.2 The schematic diagram of wave impact on sea ice
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Fig.4 Comparison of plate impact force’s simulation
results and experiment data
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Fig.6 Comparison of bending moments and bending
stresses in different sections of sea ice
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Fig.7 The waveform and velocity vector around the sea ice
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Fig.8 The curves of vertical impact force, horizontal impact
force, bending moment and bending stress of sea ice
changing with wave height
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Fig.9 The curves of vertical impact force, horizontal impact
force, bending moment and bending stress of sea ice
changing with ice length
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Fig.10 The curves of vertical impact force, horizontal impact
force, bending moment and bending stress of sea ice
changing with ice thickness
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