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In this research, we devised a method to simultaneously estimate the mass,
damping, and stiffness of vehicle and bridge systems, bridge vibration, and road surface
irregularities only from vehicle vibration and position data. This method is realized by performing
vehicle input estimation and bridge dynamic response simulation while randomly changing vehicle and
bridge parameters, estimating road unevenness, and searching for parameters that minimize the
residual error of the estimated road unevenness. Numerical simulation confirmed that this method
works well. The simulation result suggests that the Nelder-Mead method and the Monte-Carlo Markov
chain method are effective in parameter search. However, the estimation results are easily affected
by noise, and multiple vehicles and multiple runs are effective to improve the accuracy.
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