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Fig. 1 Radial failure mode
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Fig. 2 Circumferential failure mode
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Fig. 3 The FEM modeling
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o/(kg *m %) E/Pa v
HEfR 7 850 210" 0. 30
UK HE 960 0.5X10° 0.27
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Fig. 4 The distribution of the 1st principal stress

at top and bottom surface of ice sheet
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Fig.5 Stress-time history at top and bottom

surface of ice sheet
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Fig. 6 The effect of contact positions on ice
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Fig. 7 Crack propagation inclinations at different contact positions
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Fig. 8 The 1st principal stress at bottom surface at different contact positions
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Numerical analysis for position-effect of ice-cone interaction

on ice bending failure modes
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YUE Qian-jin
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Abstract: Based on explicit dynamic software ANSYS/LS-DYNA, the numerical simulation for crack

evolution of the interaction between an ice sheet and conical structure is presented. The stress

distribution and crack propagation inclination in ice sheet are obtained. There is great difference in the

stress distribution between the top and the bottom surface of ice.

Radial crack appears firstly at

ice-cone contact position. The difference of ice stress distribution and the crack propagation inclination

with different ice-cone contact positions is studied on the basis of numerical results. The relationship

between the ice-cone contact position and failure mode transform is also analyzed. The results show

that ice-cone contact position has less effect on ice sheet stress distribution and crack propagation.

Ice-cone contact position is not the sensitive factor of failure modes transition.

Key words: ice-cone contact position; failure mode; crack propagation; numerical simulation



