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Abstract: For ships operating at ice areas, ice load is an important factor influencing the structural design and safe
navigation. The discrete element method (DEM) is used to numerically analyze ship’s voyage in level ice, which takes
into consideration of the level ice formed by the binding of spherical particles, as well as the buoyancy force and pulling
force on ice elements. When the force between ice elements is larger than its freezing strength, ice would be broken. Hull
structure is modeled with triangular elements to determine the force on each element during the ice interaction. Local ice
pressure and general ice resistance on ship hull is determined according to the interaction between ice elements and hull
elements. The distribution characteristics of linear ice load on ship structure along waterline are determined based on the
DEM simulations of interaction between level ice and ship hull. The influences of operating speed and ice thickness on
ice load are discussed on the basis of simulated results. The study provides some scientific basis for the ship structure
design and the navigation safety in ice-covered waters.
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