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Abstract: The dynamic responses of bridges with uncertain parameters under moving loads were analyzed, and a
polynomial dimensional decomposition method for the analysis of structural responses induced by moving loads was
proposed for the first time. The uncertain parameters were regarded as independent random variables, and the random
response function about these uncertain parameters was constructed. The dimensional decomposition of the function was
further performed with a group of component functions with a gradually increasing number of variables, and the
approximate expressions of the component functions were derived through the Fourier polynomial expansion. Then, the
expansion coefficients were efficiently calculated through the introduction of the dimension-reduction integration method.
The numerical examples give response estimation of bridges with uncertain parameters under moving loads, which in

comparison with those from the Monte-Carlo simulation, verify the accuracy and efficiency of the proposed method.
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