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Development of Numerical Simulation for Managed Ice Loads acting on Offshore
Structures
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A numerical simulation was developed for global ice loads acting on a
mono-column hull structure, which has been drilled in ice covered area, taking account of the large
number of ice interaction and ice failure. We deal with multiple ice interaction by the 3D discrete
element method using a physics engine, and give fluid forces to individual ice floe models assuming
a simplified potential flow. Ice failure is expressed by disconnecting the constraint between
elements connected to each other with a fixed joint function when the constraint force exerted on
the joint exceeds a threshold based on ice strength. Simulation which reproduced the past ice tank
test was carried out. As a result, it was confirmed that the reasonable ice load equivalent to the
experimental result was obtained by this method, and the ice floes behavior around the structure was

also reproduced.
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