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Fig. 1 The bedrock characteristics in the time— frequency domain of seismic mapping
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Fig. 2 The representation of karst cave in time— frequency domain section of 4 m offset seismic image
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Fig. 3 The representation of Karst cave in time—frequency domain section of 12 m offset seismic image
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Fig. 4 The representation of fracture zone in time— frequency domain section of 4 m offset seismic image
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Fig.5 The representation of fracture zone in time— frequency domain section of 12 m offset seismic image
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Fig. 6 The representation of false anomaly in time—{requency domain of seismic image
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Application of seismic image high— precision time— frequency analysis method in identification

of hidden karst at the bottom of railway tunnel

WEI Donghua
(China Railway Eryuan Engineering Group Co. LTD, Chengdu 610031, China)

Abstract: he hidden karst at the bottom of the railway karst tunnel endangers the safety of trains. In order to completely e-
liminate the potential safety hazards and ensure the safety of operation. the detection of the hidden karst at the bottom of the
tunnel, the renovation design, and the renovation construction must be completed before the static acceptance of the new rail-
way project. The karst detection method is supplemented by geophysical exploration, and the seismic image method has been
widely used as a mature geophysical method. The seismic image profile includes time domain and frequency domain informa-
tion. Due to the complicated calculation process and low precision of the current seismic image time— frequency analysis meth-
od, it has not been widely used in actual production. The data analysis is still based on the waveform characteristics of the time
domain. However, the waveform features are complex and multi— solved, and the data interpretation accuracy is not high.
This paper introduces the improved Wigner — Ville method to analyze the seismic image profile in time and frequency, and a
high— precision instantaneous frequency attribute profile is obtained. The extensive use of the time domain and frequency do-
main information of the seismic image profile is used for interpretation, which reduces the multi— solution and improves the in-
terpretation accuracy. The new method has been successfully verified in exploring hidden karst at the bottom of railway tunnels
and has an essential reference for similar karst exploration.

Keywords: karst identification; seismic image; time—f{requency analysis; instantaneous frequency; Wigner—ville improved

method



