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Imprints of vibratory signals induced by road construction in strain

and seismic records: A case study of Yichang station

Yang Xiaolin
(Jinggangshan University, Jiangxi Ji’an 343009, China)

Abstract  One of the crucial issues in the field of earthquake forecasting and prediction is the reasonable
identification of the tilt, strain, and seismic signals induced by road construction. During March to May 2018, some
special disturbances induced by road construction were observed at Yichang station. With the goal of uncovering the
impact on the records of the water-tube tiltmeters, vertical pendulums, extensometers, and seismometer, we analyzed the
signatures of this disturbance using the signal processing method. The study produced several important results: In

particular, the water-tube tiltmeters were more capable of detecting the vibratory disturbances than the vertical pendulums

Wk H #1: 2024-02-25; SR H 1: 2024-07-02,
AT H: FEHRPAIES (42104091) 5EH),
AR BAMR(1983-), B, W T RRIE, FEMNFHFE ST, E-mail: yang-xiaolin123@163.com.



http://doi.org/10.19987/j.dzkxjz.2024-034
http://doi.org/10.19987/j.dzkxjz.2024-034
http://doi.org/10.19987/j.dzkxjz.2024-034
http://doi.org/10.19987/j.dzkxjz.2024-034
http://doi.org/10.19987/j.dzkxjz.2024-034
http://doi.org/10.19987/j.dzkxjz.2024-034
http://doi.org/10.19987/j.dzkxjz.2024-034
http://doi.org/10.19987/j.dzkxjz.2024-034
http://doi.org/10.19987/j.dzkxjz.2024-034
mailto:yang-xiaolin123@163.com
mailto:yang-xiaolin123@163.com

144 o oE R

& i

2025 4F:

and extensometers, and the main feature of the disturbances was dominated by high-frequency tremors. Furthermore, the

primary frequencies of high-frequency tremors for the water-tube tiltmeters in the NS and EW directions were 0.07 and

0.059 cpm, respectively. The vertical pendulums and extensometers were less sensitive to vibratory disturbance excited by

the road construction. The high-frequency tremors in the seismic data occurred mainly at frequencies of approximately

2.2~4.6 Hz, and their whole waveform was analogous to the shape of two connected beads. The vibratory disturbance

excited by onset of road construction was recorded at 08:00 and had a duration of approximately 12 h. The results of this

study can be used to identify the noise generated by road construction in tilt, strain, and seismic data. Moreover, the

method used in this work may contribute to traceable diagnosis.
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Fig. 1 Overview of the location of Yichang station (a) and plan view of the tunnel and sites of the instruments (b)
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Table 1 Types of terrain deformation instrument and seismo-
meters for Yichang station
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Fig.2 Photograph of the road construction site (modified from

reference [9])
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Fig. 3 Time varying curve recorded by Yichang station on
April 6,2018
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Fig. 4 High-pass filtered ( f > 1 cph) waveform measured at
Yichang station on April 6, 2018
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at Yichang station on April 6, 2018
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