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Study on Nonlinear Numerical Simulation of Ship-Bridge Collision

ZHOU Yang, CHEN Bin, LUO Yu
( College of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In view of a study on the collision force and energy conversion process of typical bridges in Xiangjiang
River Basin, so as to provide reference for the anti-collision design of follow-up bridges, taking Zhuzhou Jianning
Bridge as the research background, with the models of cargo ships and piers established according to the actual size, and
with a nonlinear dynamic simulation analysis carried out by using ABAQUS finite element software, a research has been
conducted on the effects of ship impact speed, tonnage and impact angle on the impact force, as well as the relationship
between ship deformation and energy transformation in ship-bridge collision. The results show that there is a positive
correlation between the peak collision force and the ship speed; the larger the tonnage of the ship, the greater the peak
impact force and the longer the impact time; there is no distinct pattern between the impact angle and the collision time.
Ship impact speed, tonnage and impact angle are three influencing factors on the impact force and hull deformation
of ship bridge collision, with ship speed and ship tonnage being the major ones. In the process of collision, the impact
kinetic energy of the ship is basically transformed into plastic deformation energy, and the hull deformation is mainly

concentrated in the bow collision area, without any obvious deformation in the hull far away from the collision area.
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Fig. 1 Physical picture of Jianning Bridge
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Fig. 2 Finite element model of collision simulation
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Fig. 3 Impact force history curves at different ship speeds
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Fig. 4 Relationship between velocity ratio and

peak collision force
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curves under different tonnage
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Fig. 7 Impact force history curves and bow strain history
curves under different impact angles
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Fig. 8 Energy changes during collision
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Fig. 9 Ship plastic deformation process
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