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Research and Application of Borehole Radar Detection Technology Based on
Electrical Response Characteristics of Surrounding Rock
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Abstract: The key to prevent water outburst/gusher in coal mine is to clarify the hydraulic relationship between coal measure
strata and aquifer, accurately detect the occurrence of abnormal areas, and take preventive measures in time. Based on the
geological characteristics of the mining area and the evaluation of water inrush, the experimental system of coal-rock-water
coupling occurrence was established to investigate the electric excitation response characteristics and signal attenuation
characteristics of the medium under the magnetic field outside the borehole radar. The results show that the height of the water
flowing fracture zone of the working face is 56.64 m, which exceeds the height of the water barrier. The working face is
threatened by the water of the Changxing Formation aquifer and the goaf, and the risk of water inrush is high. In LCR digital
bridge experiment, the dielectric constant of the medium decreases with the increase of frequency. At 100 MHz, the dielectric
characteristics of the medium and the peak value of capacitance-dielectric loss (C,-D) feature have obvious differences, and the
signal transmission is stable. The resolution of borehole radar detection profile is increased at 100 MHz. and the imaging is
stable. The low-resistivity anomaly area is mainly the boundary of rock strata and the water-bearing anomaly area of the

Changxing Formation limestone, and some fracture zones have been found to contain water. The research results are brought
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into the pre-engineering consideration. and the results of geophysical exploration are further analyzed from the quantitative

point of view, which provides some practical reference for similar geological water exploration work.

Key words: Electrical response characteristics, Dielectric constant, Analysis of water inrush, Borehole radar detection

technology
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Fig.1 Water inrush situation of 120905 working face
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Table 1 Measurement results of dielectric constant

A S L B/ (pF/em) B Cp/
60 MHz 110 MHz pF
WA 343 000 198 000 350
waba 66 260 1531 118
E 112 95 138
MERE 157 741 660 18
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Table 2 Parameters of detection test

L LR/ m fLE/mm WA/ IR/ MHz
1% 20 94 30 30
2% 40 94 60 60
37 50 94 90 100
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Table 3 Drilling results of 120905 return airway
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