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Analysis of Dynamic Response of Long-span Steel Deck Pavement under Moving Loads

XU Xungian
(Schodl of Architecture, Nantong University, Nantong Jiangsu 226019, China)

Abstract. Based on the coupled vibration theory, dynamic behavior of long-span steel bridge deck pavement under
random moving vehicles was studied. The vehicle was modeled as a two-DOF system with five parameters, and a
three-dimensional vehicle-bridge coupling vibration model was established with consideration of the vertical random
excitation caused by deck surface roughness. Based on modal analysis and the differential equation with time-varying
coefficients, the dynamic response distribution generated by vehicle-deck pavement random interaction was
analysed. The dynamic magnification factor expressed by vertical displacement, tensile stress and strain on the
bridge deck pavement were defined to find out the effect of vehicle velocity, deck surface roughness, pavement
crack and bonding layer slippage on the dynamic magnification factor. The result shows that surface roughness and
bonding layer slippage are the major influencing factors on the dynamic magnification factor which can be up to 1. 5
when designing bridge deck pavement structure.

Key words; bridge engineering; dynamic esponse due to moving vehicle; coupling vibration; deck pavement;
surface roughness; bonding layer slippage
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Tab. 2 Dynamic magnification factors with different

deck pavement roughnesses
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