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Numerical Simulation of Urban Bridge

Substructures Impacted by Heavy Vehicles
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Abstract:In order to investigate the crashworthiness of unban bridge piers impacted by heavy vehicles,
a refined finite element model of the bridge in conjunction with vehicle was developed. The bridge model
has two spans of superstructures and one bent supported by two piers. Beam and shell elements are adopt-
ed for the superstructures, while solid elements are used for the substructure. Additionally, a modified
heavy vehicle model with various lengths and weights was developed. The proposed bridge model in con-
junction with the vehicles was verified against the actual damage modes reported in vehicle-impacting-
bridge accidents. The validity of the proposed model was also evaluated by the energy balance curve of the
impacting process. Time history impact load due to the heavy vehicle with various weights was then pres-
ented. The development trend for the magnitude and location of impact load was also discussed. Numerical
results show that at a fixed impact velocity the peak impact force increases with the increase of the vehicle

weight. A lagging tendency of the peak crash force occurs in the heavier vehicle, and the collision center is
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mainly concentrated near the first contact point. A secondary collision at the rear compartment may take

place for the shorter and heavier vehicle.

Key words: bridge-vehicle impact; damage; impacting force; numerical simulation
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Fig. 1 Configuration of the bridge
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Fig. 2 Finite element model of the superstructure
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for impacting analysis
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