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Abstract

To define ice as a solid material, mathematical and physical characteristics and their application examples are investigated for several
materials' yield functions which include isotropic elastic, isotropic elastic—plastic, classical Drucker—Prager, Drucker—Prager Cap,
Heinonen's elliptic, Derradji—Aouat's elliptic, and crushable foam models, Taking into account brittle failure mode of ice subject to high
loading rate or extremely low temperature, isotropic elastic model can be better practicable than isotropic elastic—plastic model. If a
failure criterion can be properly determined, the elastic model will provide relatively practicable impact force history from ice—hull
interactions, On the other hand, it is thought that the soil models can better predict the ice spalling mechanism, since they contain both
terms of shear stress—induced and hydrostatic stress—induced failures in the yield function,
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Fig. 1 Yield surface and hardening direction of
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function vs, test data
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Fig. 7 Meshed region for the ship / bergy bit collision
simulations (Gagnon & Derradji—Aouat, 2006)
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Fig. 8 Crushable foam vyield function
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Table, 1 Three domains of ice deformation
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temperature changes (Jones, 2007)
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