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Fig. 1 Simplification of rectangular ship-impact

load and bridge response
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Fig. 2 Simplification of trapezoidal ship-impact

load and bridge response
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Fig. 3 Four-span continuous bridge model
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Fig. 4 Ship collision load time history curve
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history curve at observation point
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A Calculation Method for Bridge Response under Ship-Impact
Loads Based on Trapezoidal Load Simplification

LI Chao "*,HOU Jilin " ,ZHANG Qingxia °

(1. School of Civil Engineering,Dalian University of Technology,Dalian 116024 ,China;
2. China Construction Eighth Division China Construction Eighth Engineering Division Co. , Ltd,
Shanghai 200112,China;3. School of Civil Engineering,Dalian Minzu University,Dalian 116650, China)

Abstract; To improve the accuracy of predicting bridge responses under ship-impact loads, this study propo-
ses a response calculation method based on a simplified trapezoidal load model. Firstly, the equations of
motion for the bridge are derived. Based on these equations, the state-space representation of the bridge
system is further derived. Subsequently,the ship-impact load is simplified into rectangular and trapezoidal
load forms, and the solution formulas of the state-space equations under these simplified loads are
obtained. Finally,a finite element model of a four-span bridge is constructed to compute structural respon-
ses induced by ship-impact loads. Numerical results indicate that when the sampling frequency is 100Hz,
the trapezoidal load simplification method yields response predictions that closely match the theoretical so-
lutions, thereby demonstrating the accuracy and computational efficiency of the proposed method.
Keywords: Ship-impact load; bridge;vibration response;trapezoidal load;state-space equation
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