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Dynamic response analysis of wide cable-stayed bridge under customized

transportation vehicle

YIN Xinfeng', YUE Xiaopei', LIN Wei*, GOU Yong*, YAN Wanli'

(1. School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China;
2. Sichuan Highway and Bridge Construction Group Co., Ltd., Chengdu 610041, China)

Abstract: An finite element model of wide cable-stayed bridge and refined finite element model of
vehicle are established for the purpose of studying the dynamic responses under customized
transportation vehicle (CTV ), based on a practical engineering background. Compared with traditional
methods, a more realistic simulation for vehicle-bridge coupled vibration is realized by using the
contact algorithm within LS-DYNA. According to the parameters of vehicle type, lane and speed, the
obtained conclusion from contrastive analysis of bridge's vibration response in different working
conditions are as follows. When CTV passes wide cable-stayed bridge, it brings greater vertical
deflection and cable force to bridge compared with standard vehicles. Amplitude of bridge's vertical
displacement and cable force in side lane working condition is larger than that in middle lane working
condition. The increase of CTV's passing speed brings greater vertical displacement and cable force,
and the sensitivity of bridge dynamic responses to vehicle speed is higher in side lane working
condition compared with the middle lane working condition.
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Fig. 1 Schematic diagram of standard vehicle's axle weight

and wheel base
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Table 1 Statistics table of standard vehicle's axle weight and

wheel base
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Fig. 2 Three-dimensional finite element model of standard

vehicle
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Table 2  Statistics table of standard vehicle model
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Fig. 3 Finite element model of standard vehicle's mid

suspension and wheels
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Fig. 4 Physical picture of customized transportation vehicle
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Fig. 5 Schematic diagram of customized transportation

vehicle's axle weight and wheel base
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Table 3 Statistics table of customized transportation vehicle's

axle weight and wheel base
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Fig. 6 Three-dimensional finite element model of customized

transportation vehicle
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Table 4 Statistics table of customized transportation vehicle

model
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Fig. 7 Front diagram of the bridge
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Fig. 8 Schematic diagram of bridge's standard section

(unit: cm)
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Fig. 9 Layout of bridge constrained system
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Fig. 10  Finite element model of the bridge
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Fig. 11  Vehicle-bridge coupling model (=0 s)
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Table 5 Working conditions of dynamic load
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Fig. 12 Transversal arrangement of vehicle
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Fig. 15 Curve of cable force under case 1 and case 2
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case 4
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