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Numerical Simulation of Ice Sheet Fracture upon
Rigid Ball Impact Based on Peridynamic Method

LI Yifan, XIE Fengze, WAN Decheng”
(Computational Marine Hydrodynamics Lab (CMHL), School of Naval Architecture,
Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract

Impact during icebreaking involves the interaction between the structure and ice. To study the damage
process of ice plate after impact, a numerical model of rigid ball impacting rectangular ice plate is established
based on the bond-based peridynamic method. The accuracy of the model is verified by comparing numerical
simulation results with experimental data. The development of ice plate cracks under different impact
velocities and the influence of the impact angle on the evolution of ice plate cracks are investigated. The
results show that there is no obvious circumferential crack in the ice plate under low velocity impact. As the
impact velocity increases, the fracture damage of the ice plate increases, accompanied by many branch cracks.
The angle of attack makes the distribution of ice plate cracks asymmetric. Under the same impact velocity, the

effect of ice breaking with a larger angle of attack is more significant.

Key words: bond-based peridynamic; impact icebreaking; fracture damage process; numerical simulation
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