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Vehicle-bridge coupled vibration analysis of precast segmental bridge

HU Jiawen', LI Xuefeng', SHU Xiaoyu?, ZHANG Zhiyue!
(1. School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China; 2. Anhui Urban and Rural Plan-
ning and Design Institute, Hefei 230051, China)

Abstract; The precast segmental assembly structure has the advantages of high standardization and fast
construction speed. It is applied to more and more bridges. However, its vehicle-bridge coupled vibra-
tion is rarely studied. According to Runge-Kutta method, the solution program of 1/4 vehicle model
considering random pavement roughness was compiled in MATLARB to solve the vehicle model. The
sine wave of trigonometric series superposition was used to obtain the pavement roughness function.
Bridge damping was simulated with Rayleigh damping. The constraint equation method was used to
simulate the epoxy resin joint to solve the bridge model in ANSYS. Then the coupling model was
solved with the inter-system iteration method. With the vertical vibration response of each span as the
index, the influence of pavement roughness, vehicle speed, bridge damping ratio and epoxy resin joint
on the vertical vibration response of each span of precast segmental bridge was studied. The results
showed that the vehicle-bridge coupled vibration response increased with the increase of pavement
roughness, decreased with the increase of bridge damping ratio, while the presence of epoxy resin
joint was of little influence. The effect of vehicle speed on the vertical vibration of each span was not
monotonic, but varied with the vehicle position. The frequency of vehicle-bridge force also had a non-
negligible effect, and was not monotonic.
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