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A viodagic-plastic congtitutive modd with Mohr-Coul omb
yielding criterion for sea ice dynamics

JI Shunrying' , SHEN Hung Tao® , WAN G Zhi-lian® , SHEN Hayley’ , YUE Qiarrjin'

(1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian
116023, China; 2. Department of Civil and Environmental Engineering, Clarkson University , New York 13699-5710, USA)

Abstract : A new viscoelastic-plastic (V EP) constitutive model for seaice dynamics is developed based on
continuum mechanics. This model conssts of four components: Kelvin-Vogit viscoelastic model , Mohr-
Coulomb yielding criterion, associated normality flow rule for plastic rheology , and hydrostatic pressure.
The numerical smulationsfor ice motion in an idealized rectangular basin are carried out usng smoothed
particle hydrodynamics (SPH) method, and compared with the analytical solution as well as those based
on the modified viscous plastic(V P) model and static ice jam theory. These s mulations show that the new
V EP model can smulate ice dynamics accurately. The new constitutive model isfurther applied to s mula
ting ice dynamics of the Bohai Sea and compared with the traditional V P, and modified V P models. There-
sults of V EP model are compared better with the satellite remote sensng images, and the smulating ice
conditionsin the JZ20-2 Oil Platform area are more reasonable.

Key words: seaice dynamics; constitutive model ; viscous plasticity ; viscoelastic-plastic model ; Mohr-Cou-
lomb criterion



