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Table 1 Major computational parameters of DEM simulation of

dynamic ice load on cylinder structure

Definition Symbol Value
drag force cofficient c 0.6
drag moment ca#icient cM 0.1
water density pw/(kgm=3) 1025
water velocity Viw/(m-s™1) 0.3
ice density p/(kg-m~3) 915
ice thickness t/m 0.5
dilated radius of floe r/m 0.04
elastic modulus of floe E/GPa 1.0
radius of cylinder pile Ry/m 2.0
elastic modulus of pile Es/GPa 210
Poisson ratio v 0.3
damping cofficient n 0.36
friction codficient u 0.1

stiffness ratio s 0.7
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Fig. 10 Interaction process between ice floes and cylinder pile simulated

with dilated polyhedral element
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DILATED POLYHEDRA BASED DISCRETE ELEMENT METHOD AND ITS
APPLICATION OF ICE LOAD ON CYLINDRICAL PILE Y

LiuLu Long Xue Ji Shunying
(State Key Laboratory of Structure Analysis of Industrial Equipmédwlian University of TechnologyDalian 116023 Ching)

Abstract With the polyhedron elements with complex geometric shapes, the linear contact force model cannot precisely
obtain the contact force and its direction and the contact deformation under various contact patterns. Due that dilatec
polyhedral element can be generated with superposing one dilating sphere on the surface of one basic polyhedron in tt
Minkowski sum theory to construct the geometric shape of irregular particle accurately, and then its contact detection
between particles can be calculated easily, considerifigreint contact patterns between vertices, edges and planes of the
dilated polyhedral elements, a unified nonlinear viscoelastic contact force model is developed. In this model, the equiva:
lent radius of curvature is introduced to calculate the elastic contéitiests in normal direction. Meanwhile, the viscous

force and the elastic force in tangential direction are simplified based on the contact force model of spherical element. Tc
simulate the sea ice floes in broken ice region, the sea ice elements are generated randomly with the Voronoi tessellatic
algorithm. The ice loads on a vertical cylinder pile are simulated with the dilated polyhedral elements considering the
buoyancy and drag forces of current. Moreover, the influences of ice velocity and ice floe size on the ice of pile are
determined, and the distribution of ice load around the cylindrical pile is obtained. Finally, the limitation of the present
dilated polyhedral element and its further modification are discussed.

Key words discrete element method (DEM), dilated polyhedral element, Minkowski sum, Voronoi tessellation algorithm,
ice load
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