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Abstract
City, Hebei Province, China, in order to obtain spectra with higher signal to noise ratio at farther stations, the paper

Based on the data from the array deployed by Peking University around high-speed rail in Baoding

considers the variation of train type and stacks the spectra of three components of high-speed rail seismic signal
produced by the same type trains on the same station. Using the clustering algorithm, the regular pattern of how the
three component spectra vary with the train type and station position is obtained. Based on the characteristics of
high-speed rail seismic spectra and their variation, we propose the concept of 4D ground-frequency map, and

discuss its practicability in monitoring the status of high-speed rail and its surrounding media.
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Fig. 1 Position relations between stations and high-speed rail
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Fig.3 Three-component amplitude spectra of the waves on the stations from near to far for a high-speed rail event
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Fig. 4 Stacked three-component amplitude spectra of 1R and 2R high-speed rail seismic events on stations from the near to far
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Fig. 6 Clustering results on stations according to the characters of the 1R and 2R trains’ three-component spectra
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