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Discrete element analysis of shadowing effect of ice load on multideg

conical offshore platform structure

WANG Shuailin DI Shaocheng JI Shunying
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Abstract: During the interaction between sea ice and multi-leg conical offshore platform structure the global ice load has obvious
shadowing effect under the influence of ice drifting direction and pile orientation. In this study the discrete element method ( DEM)
with bonding-breaking effect is developed to simulate the ice load on multideg conical structure with GPU-based parallel computational
technique. The attenuation coefficient of ice load on each pile is determined to analyze the shadowing effect of global ice load in various
ice drifting directions. Finally the mechanism of shadowing effect of global ice load on multideg platform is discussed considering the
effect of free boundary. This work can be of benefit to the analysis of ice load on multideg platform ice-induced vibration of offshore
structure and the design of structure in ice field.
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Fig. 1 Construction of discrete element of sea ice
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Fig. 2 Linear softening damage model of bonded spherical elements
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Fig. 3 Fourdeg conical platform JZ20-2 in the Bohai Sea and parameters of conical structure
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Fig. 4 Sketch of interaction between sea ice and fourdeg conical platform structure

1
Tab. 1 Major computational parameters in DEM simulation of ice load
/(kg*m™) 920 /( mxm) 60 x 40
/m 0.2 57 340
/m 0.2 /(m=s™") 0.5
0.2 0.9
/GPa 1.0 /MPa 0.90
/MPa 0.45 kg 3x10°
0.03 /(kN +m™) 5%10°
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Fig. 5 The interaction between sea ice and fourdeg conical structure simulated with DEM in different ice flows
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Fig. 6 Comparison of simulation and field measurement of the interaction between sea ice and structure
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Fig. 7 Time series of ice loads on each pile at the ice drifting direction § = 15°
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Fig. 8 The averaged force peak of each pile in various ice drifting directions
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Fig. 9 The ice force attenuation coefficient of each leg under the influence of ice drifting direction
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Fig. 11 Free boundary impact on the structure of ice loads
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Fig. 12 Distance calculation of pile to free boundary of water
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Fig. 13 Attenuation coefficient of ice load on leg 2 and leg 3 under the shielding effect of multideg structure
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Fig. 14  Yielding coefficient of global ice load on four leg conical platform structure
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