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Abstract

In bridge design code, the load from vehicle impacting is applied as a constant static force. Such
simple specification couldn’t meet the rapid development of modern transportation and infra-
structure. In order to investigate influential factors to decide the peak impact force and time dura-
tion for the bridge substructures impacted by heavy vehicles, based on the LS-DYNA software, the
simulation for validated refined bridge-vehicle models is carried out. The effect of height of piers,
vehicle’s velocity and weight on variation of impact time duration and peak impact force is dis-
cussed, which offers important reference for design methodology of impacting force with different
factors.
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Figure 1. A damaged pier impacted by a flat car
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Figure 2. Configuration of the bridge

E 2. R RIEE



Figure 3. Finite element model of the superstructure and part of the pier and cap: (a) Finite element model of bridge struc-
ture; (b) Local model of bridge pier and girder; (c) The bridge pier and the cover girder with the reinforcement model
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Figure 4. Finite element model of whole bridge: (a) High bridge pier is 4 m; (b) High bridge pier is 6 m; (c)
High bridge pier is 8 m
E 4. IFREABRTER: @FEER4m; OFEEER6m; =R 8m

Figure 5. Heavy truck finite element model [14] (left) and modified model (right)
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Figure 6. The time history of impact force impacted by 50 ton vehicle at different velocities
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Figure 7. The time history of impact force with same impulse
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Table 1. The response of piers under same impluse with different weight vehicles
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Figure 8. Impact force of three load cases with same damage level
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Figure 9. Peak impact force with variation of mass and velocity: (a) Bridge 4 m high; (b) Bridge 6 m high; (c) Bridge 8 m
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Figure 10. Impact force results of bridges of 4 m, 6 m and 8 m piers impacted by 10 ton vehicle at 80 km/h
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Figure 11. Impact force results of bridges of 8 m piers impacted by 10, 20 and 30 ton vehicle at 60 and 80 km/h: (a) The 60
km/h collision results are compared; (b) The 80 km/h collision results are compared
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