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Abstract

As coal mining progresses deeper, adverse geological bodies such as concealed faults, fracture
zones, and abnormal water-bearing bodies have become important factors restricting the safe and
efficient tunneling of roadways. To address the problems of insufficient resolution and strong non-
uniqueness of traditional single methods in fault identification, this study uses the seismic-electric

XES|I: 9k, $ord, @)l B RE AR AT R B AR LE W E R R B R ). B TFE, 2026, 14(1): 161-167.
DOI: 10.12677/me.2026.141017


https://www.hanspub.org/journal/me
https://doi.org/10.12677/me.2026.141017
https://doi.org/10.12677/me.2026.141017
https://www.hanspub.org/

CIS7

combined detection technology while tunneling to accurately identify the fault structure in front of
the roadway. Field tests show that this technology successfully identified a fault with a throw of 2.5
m 50 m ahead in the gas identification roadway of Qianyingzi Mine. The seismic-electric combined
advanced detection technology while tunneling provides reliable geological support for the intelli-
gent tunneling of roadways.
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Figure 1. Schematic diagram of combined seismic and electrical exploration during excavation
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Figure 2. Two-dimensional ellipsoidal diffraction migration [17]
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Figure 3. Seismic data processing workflow during drilling
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Figure 4. Schematic diagram of on-site construction layout
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Figure 5. Measured seismic signals and multi-frequency electrical signals during excavation on a particular day
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Figure 6. Plan view of seismic offset results during excavation from August 1st to August 9th, 2024
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Figure 7. Results of the electrical resistivity survey conducted during excavation from August 1st to August 9th, 2024
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