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Abstract

In this paper, the transient electromagnetic advanced detection of tunneling working roadway is
studied, which is a function of the rock resistivity, electromagnetic wave propagation time and
transmission line frame size in the vertical direction. In mine normal geological conditions, tran-
sient electromagnetic field is a symmetric field in front of the heading face in geological structure,
under the condition of full space transient electromagnetic field is the symmetry of the transient
electromagnetic field of a symmetric destruction, which is a symbol of heading face water. The
transient electromagnetic field near field high speed, advanced speed is low, heading off the blind
spot detection is generally 13 m, SNR related transient electromagnetic detection distance and in-
strument system, the instrument system signal-to-noise ratio is larger than 2, which can effective-
ly detect the abnormal flood 100 m ahead of excavation face.
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Figure 1. Transient electromagnetic wave propagation velocity and travel time diagram
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Figure 2. Inversion result map of blind area in inversion of actual data
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Figure 3. Transient electromagnetic simulation snapshot of
different wire frame sizes; The device of 3 m x 3 m; Below is
thelmx1m
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Figure 4. Relation diagram of detecting distance of transient electromag-
netic field and device size and signal to noise ratio of minimum signal
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Figure 5. The results of underground integrated geophysical exploration and exploration. Fan sector is the result of under-
ground transient electromagnetic detection, the middle rectangular column is DC electrical detection results, the blue area is
low resistivity, and yellow is high resistivity
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