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Experimental investigation on ice resistance and load distribution
of interaction between inclined plane and level ice

GANG Xu—hao, YU Chao—ge, KOU Ying, ZHAO Wei~hang, TIAN Yu—kui
(China Ship Scientific Research Center, Wuxi 214082, China)

Abstract: The interaction between an inclined plane and level ice is a complex dynamic process, character-
ized by periodic shear extrusion, bending failure, rotational immersion and sliding. To investigate the interac-
tion process between structures and ice and the ice—breaking mode, a mechanical test on the interaction be-
tween inclined structures and level ice was conducted in an ice tank at China Ship Scientific Research Cen-
ter. A high—precision tactile sensor and strain balance were employed to simultaneously measure the distribu-
tion of the model ice load and overall ice load. The resistance of the inclined structure to ice and its load tem-
poral and spatial distribution characteristics during the interaction with the level ice were determined. Fur-
thermore, based on physical observations, the failure process and load distribution law governing the interac-
tion between inclined structures and sea ice were analyzed.
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Fig.1 Schematic diagram of the interaction between Fig.2 Forces induced by the interaction between
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Fig.3 Schematic diagram of ice wedge
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Fig.5 Incline planes with different angles
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E A R 0 PR BRI T i A Gl A T W6 AT R B, DK R A R DK o3 A 24 50 BLRGSE AR s P
TR I R AT T AT LI AT A 30, R OO ST Bt S A 34 0T 28 sl IS B0 B 32 5 [ P X AS [+ £
JRE fHST k- TR R D PO DU AT LI , ] A BRL B 5 (U0 8 R 8  , AR D ) RS A T8 i e 2 A, B
FEG T RWRA SRR (LR 1)

17° 30°
Bl LT ANTR] A B AU T DK B T

Fig.11 Ice channel after the collapse of the ice broken by inclined plane with different angles
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Fig.14 Ice resistance at different inclined angles
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Fig.18 Longitudinal changes of ice load along the inclined plane
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Fig.19 Spatiotemporal distribution of ice load on the inclined plane surface
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