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Interaction mechanism between level ice and offshore
pile structures based on cohesive element
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Abstract: The interaction between level ice and offshore pile structures is a complex process, which often in-
volves the breaking, failure and accumulation of sea ice. The issure of level ice failure is essentially a prob-
lem related to brittle failure of ice materials. However, the failure mechanism of traditional finite element
method has great limitations in this problem, which cannot reasonably reflect the deformation and motion
state of broken ice. Therefore, it is necessary to explore the existing numerical simulation technology and es-
tablish a reasonable modeling method to solve the key points related to level ice damage problems. In this pa-
per, a user—defined constitutive model was introduced to simulate mechanical properties of sea ice material,
and the cohesive elements were used to refect the generation and propagation of ice cracks. Through the simu-
lation of the interaction between pile structures and level ice, the failure mode of ice material and the interac-
tion load between pile structures and level ice were analyzed, and the reliability of the proposed method was

verified by comparing with the relevant model tests. The results show that the method used in this paper can
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effectively simulate the compression and bending failure of level ice under the action of pile structures, and
the ice load can be accurately predicted. The relevant conclusions are of great significance for ice load predic-
tion and the structure design of offshore pile structures.

Key words: level ice; pile structure; constitutive model; cohesive element; failure mode;

numerical simulation
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Fig.8 Failure characteristics of element under constant pressure and tension speed
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Fig.13 Breaking condition of level ice at velocities of 0.134 m/s and 0.268 m/s
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