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Coupled vehicle-bridge evolutionary random vibration for a

multi-span continuous bridge with elastic bearings
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Structural Safety and Health Monitoring of Guangdong Universities, Guangzhou University, Guangzhou 510006, China)

Abstract .

The random vibration of a coupled vehicle-bridge system under moving vehicular loads was studied. The

bridge and vehicle were modeled as a continuous beam with elastic bearings, and a 2-DOF system with linear suspensions

and tire flexibility, respectively. The power spectral density of the bridge surface irregularity was taken as an input. Modes

of the continuous beam were obtained with the transfer matrix method. According to the state space theory and general theory

of evolutionary random processes, the analysis method for the random response of the coupled system was derived. The

effects of conditions of mid-support, bending stiffness of bridge cross-section, location of elastic bearings, vehicle velocity,

and bridge surface roughness on the random response of the coupled vehicle-bridge system were discussed.
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