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Research on single damage identification of continuous beam bridge
with equal section based on vehicle-bridge coupled vibration

ZHANG Zhiyue!, LI Xuefeng', WANG Chengyu?

(1. School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China; 2. Hefei University of Technology
Design Institute(Group) Co. , Ltd. ., Hefei 230051, China)

Abstract: Based on the basic theory of vehicle-bridge coupled vibration, the damage identification of a
single crack in a continuous beam bridge with equal section was studied using a quarter vehicle model.
Firstly, the vibration mode function of the continuous beam bridge was obtained. Then, the program
was written to simulate the process of the vehicle passing through the bridge at a constant speed, and
the response of the vehicle and the bridge at key special positions was obtained by solving the equation
of vehicle-bridge coupled vibration. Based on the vertical vibration response of the non-damaged and
damaged bridge obtained by solving the improved nonlinear vehicle-bridge coupled vibration equation,
the damage was identified directly without special signal processing. Taking a three-span continuous
beam bridge with equal section as the research object, the damage of single crack at a single location
was analyzed. The result showed that the location range and relative damage degree of the crack could
be identified by the location interval and the magnitude of the deviation of the vertical displacement in
the middle of the span, supplemented by the variation law of the vertical displacement response in the
middle of the span.
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