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IDENTIFICATION METHOD OF TIME-VARYING FREQUENCY FOR RAILWAY CONCRETE
BRIDGES UNDER TRAIN PASSAGE

Naochiro IDA, Kodai MATSUOKA and Kiyoyuki KAITO

Bayesian TV-ARX method has been proposed as a time-frequency analysis method to identify the time-varying bridge frequency based on the
measured displacement response during train passing; however, it was not possible to separate the crack opening effect and the train-bridge inter-
action effects, which both affect the bridge frequency reduction. In this study, TVF-ARX model is formulated by introducing an amplitude-de-
pendent term and an interaction-dependent term into the system equation of the TV-ARX model, which has been modeled as a random walk
process. The method was applied to several numerical calculated bridge displacement under resonance situation, and it was confirmed that not
only can the instantaneous decrease in bridge frequency be estimated with high accuracy, but also the two effects can be separated.
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