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Damage characteristics of new ship-bridge collision protection
device with trapezoidal aluminum foam
composite sandwich structure

LIU Kun', ZHANG Zi—yang’, WANG Jia—xia', YU Tong—qiang'
(1. School of Naval Architecture and Ocean Engineering, Jiangsu University of Science and Technology, Zhenjiang
212003, China; 2. Shanghai Waigaoqiao Shipbuilding Co., Ltd., Shanghai 200137, China)

Abstract: With the rapid development of the transportation industry, ship-bridge collision accidents occur from
time to time and bring about loss of life and property. Ship-bridge anticollision facilities can reduce the damage
of ships while protecting the bridge structure. In view of the shortcomings of traditional steel box, such as
high stiffness and unchangeable protection position, a new self-floating ship-bridge anti-collision device is
designed based on gradient foam aluminum composite sandwich structure. A ship-anticollision device-bridge
pier collision model considering pile-water-soil coupling effect was established by finite element software
LS-DYNA. The damage characteristics of ship-anticollision device-pier under typical collision loads were
studied, and the crashworthiness of anticollision device under cases with different ship speed and ship
collision angle were evaluated. The results show that the anticollision device has excellent buffering and
energy absorption characteristics, which can effectively reduce the peak value of collision force, prolong the
collision time, reduce the damage of pier and effectively reduce the damage of bow structure.
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Fig.1 Impact protection divice with trapezoid corrugated aluminum foam composite sandwich structure
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Fig.4 True stress-strain curves of 304 stainless steel Fig.5 True stress-strain curves of aluminum foam material
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Fig.6 Finite element model of collision scene of ship-impact protection device-pier
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Fig.7 Finite element model of trapezoid corrugated aluminum foam composite sandwich plate
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Fig.9 Time history curve of impact force and panel plastic deformation
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Fig.10 Stress and strain nephogram of ship bow (with impact protection device)
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Fig.11 Stress and strain nephogram of ship bow (without impact protection device)
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Fig.15 Stress and strain cloud diagram of impact protection device
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