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Experimental studies of the shear strength of sea ice in the Laizhou
Bay and around the Yellow River Delta of Bohai Sea
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Abstract: The shear strength is the basic mechanical property of sea ice, and affects the ice load on offshore structures
and the breakup behavior of ice cover in the sea ice dynamic process. In this paper, the shear strength of sea ice is
determined through single plane shear test with lateral confinement. The ice samples were collected from the Laizhou Bay
and the Yellow River Delta of Bohai Sea. The influences on sea ice shear strength of ice temperature, brine volume and
shear stress rate were analyzed based on the experimental results. The shear strength increases linearly with the
decreasing ice temperature and the increasing shear stress rate, while it decreases exponentially with the square root of
brine volume. Moreover, the prediction function of sea ice shear strength was fitted considering the influences of both
brine volume and shear stress rate comprehensively. This study provided a basis for investigating the shear failure
mechanism of sea ice cover.
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