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Detection of effects of rock burst prevention by water injection into coal
seam using charge induction method
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Abstract: For detecting the effects of rock burst prevention by water injection into coal seam using the charge induction
method, an experimental method is adopted to study the charge laws during the destruction process of coal samples with
different moisture contents under uniaxial compression. The influences of water on the physical and mechanical properties of
coal samples and the characteristics of the generated charge signals are analyzed. The charge induction method is used to
monitor the process of water injection into coal seam. The change laws of charge signals and the principles of their production
before, during and after water injection are analyzed. The results show that the presence of water weakens the friction between
particles inside the coal samples and promotes the growth and development of micro porous cracks, causing water to weaken
the production of charge signals. There is a phenomenon of stress drop without charge signal generation and hysteresis of
charge signals. With the increase of moisture content, the average amplitude of charge of coal samples decreases exponentially.
The relationship between the average amplitude of charge and the moisture content of coal samples is obtained, so the
theoretical percentage of the charge drop corresponding to the increment of moisture content that meets the requirements of
rock burst prevention in Gengcun coal mine is 50.13%. Therefore, the effects of rock burst prevention by water injection into
coal seam can be evaluated according to the comparison between the actual and theoretical percentages of charge amplitude
drop. The results of field monitoring show that charge amplitude is larger before and during water injection. The charge
amplitude after water injection decreases by 52.65% compared with that before water injection, which is greater than the
theoretical one of laboratory tests and meets the requirements of water injection into coal seam. Therefore, the charge induction

method can be used to detect the effects of rock burst
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prevention by water injection into coal seam. However, a large
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Fig. 1 Influences of water on strength of coal
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Fig. 2 Mechanism of charge generation by potential barrier of

crack sliding and friction interface dislocation
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Table 1 Parameters related to mechanical properties of coal samples

Bk WP FRER w SVERCE PR IRE P ReIR R AR w  SRPEBLRY) BB phdvREfE L
G5 EN 1% /GPa /MPa Ks /% {ti/GPa BE/MPa K HIMH
M-1 7.34 0.640 13.48 7.87

KR
M-2 7.71 0.608 8.40 5.35 7.50 0.628 10.71 10.00

b3
M-3 7.45 0.636 10.26 16.77
M-4 . 7.99 0.335 7.02 1.88

RK
M-5 4 7.87 0.369 4.84 4.47 8.52 0.387 6.87 3.30
M-6 9.71 0.458 8.75 3.55
M-7 11.50 0.284 7.71 3.58

K
M-8 8.01 0.302 5.76 242 9.60 0.281 6.28 2.50

b
M-9 9.28 0.256 5.39 1.50
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Fig. 6 Stress-charge-time curves of natural coal samples
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Table 2 Average amplitudes of charge of coal samples with different moisture contents

WS M-1 M-2 M-3 M-4 M-5 M-6 M-7 M-8 M-9
BRI W% 7.34 7.71 7.45 7.99 7.87 9.71 11.50 8.01 9.28
ML 518 V/pC 0.388 0.358 0.362 0.263 0.308 0.153 0.226 0.214 0.166
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Fig. 9 Relationship between average amplitude of charge and
moisture content of coal samples
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