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Abstract : In order to prolong the service time of high—speed railway viaducts, improve their maintenance
efficiency and reduce their inspection and maintenance costs, the theoretical vibration model of
viaducts, a common rail transit track, is first analyzed. The vehicle models with different parameters
are set up, and the vibration equations of the vehicles running on the same track are obtained
to represent the different vibrations generated by different vehicles. Then, the time—frequency
characteristics and correlation spectra of the vehicles are obtained by using synchronous compressed
wavelet transform. Compared with other researchers' research, and analyzed from time domain and
frequency domain, the model is reasonable and complete. Then the self developed vibration detection
equipment was used to collect the vibration signal data of a high—speed railway track in Hebei for
a period of time, and the data was recovered. By analyzing the vibration signal, extracting its time—
frequency spectrum characteristics, and comparing the measured vibration signal with the vibration
model, it is considered that the high—speed rail track in this section is in good health. And this method
can provide ideas for viaduct vibration and health detection.

Keywords : high speed rail vibration; model simulation; measured signal; axle detection; synchronous
compression wavelet transform
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