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Fig. 2 Schematic diagram and physical diagram of test system device
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Fig. 4 Stress-strain curves of different moisture content coal and sandstone samples
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Tab.1 Test parameters of different moisture content coal and rock samples
R G B A%/mm {7 /mm BKE/ % WE{EL N ) / MPa
A3 50.1 102.5 4.5 14.2
A4 50.2 102. 3 4.9 13.2
A9 50.2 100. 8 6.8 13.9
A10 50. 1 101.7 7.4 12.5
All 50. 2 104. 3 8.6 11.1
Al2 50.1 103.9 7.8 12.3
B3 50. 1 98.6 3.3 25.2
B4 50. 1 104. 7 3.1 27.3
B9 50. 2 101.1 4.2 20. 3
B10 50. 2 103. 8 3.8 23.5
Bl1l 50.1 101.6 4.4 20.4
B12 50.2 100. 2 4.9 18.8
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Fig. 5 Physical damage maps of different moisture content coal and sandstone specimens
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Fig. 6 Charge induction and microseismic signals of the deformation and failure process of sandstone B4
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Fig. 8 Charge induction and microseismic signals of the deformation and failure process of saturated sandstone B12

Pl AR it e B vp bR R 220 Dl A8 5.6 A 7 SRR I RGR S T .

S0r
20 30 |
u-%g . ; . . gL .
15 5 =~ 50 100 150 200 250 300 350
& =¥ Ol
< 10 / = T+
= A 3 -3 . X : ; ; ; ;
R S/ \ 20 50 100 150 200 250 300 350
= 5 P = S0r
N 5 3 H
—
i i S S B A
0 50 100 150 200 250 300 350 -0 50 100 150 200 250 300 350
I} i) /s I Ji) /s
Ca) I (0] A 2% (b I i) HL A7 1 1 24
- I G
7 70 50 100 150 200 250 300 350
x 3 L)
0 50 100 150 200 250 300 350
= 6
g ¥ LI
S -t
o 50 100 150 200 250 300 350

IRF Tl /s
Co) I A=l £ 55 I 2
P9 RARMERE A3 ZETE Wl IR 10 it vy i S8R AR A 5
Fig. 9 Charge induction and microseismic signals of the deformation and failure process of raw coal A3
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Fig. 10 Charge induction and microseismic signals of the deformation and
failure process of coal A9 soaked in water for 24h
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Fig. 11 Charge induction and microseismic signals of the deformation and failure process of saturated coal samples All
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Fig. 12 The microseismic and charge signal mean square value of different water contents coal samples
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Charge induction and microseismic signal characteristics
of the deformation and fracture process of
moisture-containing coal and rock

LIU Yuchun'®, PAN Yishan'*, ZHAO Yangfeng"?, LI Bing'

(1. School of Mechanics and Engineering, Liaoning Technical University, Fuxin 123000, Liaoning, China; 2. Liaoning Key Laboratory of
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Fuxin 123000, Liaoning, China; 4. Institute of Disaster Rock Mechanics, Liaoning University, Shenyang 110036, Liaoning, China)

Abstract: In order to monitor the effect of coal seam water injection on weakening coal seam burst
tendency and the increase of mine impact risk by floor water inrush, the charge induction and
microseismic synchronous comprehensive monitoring system is built. The uniaxial compression tests
of the different moisture-containing coal and rock were conducted, the coal and rock samples were
from the coal and sandstone of the Pingdingshan coal mine. The charge induction and microseismic
signal characteristics of the deformation and fracture process of the different moisture-containing coal
and rock were studied. The experimental results show that, with the increase of coal and rock
moisture content, the peak stress of coal and rock decreases and burst tendency increases. After
soaking and saturation of coal and rock, the water content of the coal sample increases more than that
of sandstone. The peak stress of the coal sample decreases less than that of sandstone, by 21. 8% and
31. 1% respectively. Charge induction and microseismic signals are generated in the deformation and
fracture process of the different moisture content coal and rock. With the increase of the coal moisture
content, the event number and signal mean square amplitude of charge induction and microseismic
signals in the deformation and fracture process of coal decrease, and the signal strength also
decreases. With the increase of the sandstone moisture content, the event number of charge induction
and microseismic signals in the deformation and fracture process increases, and the signal strength
also increases. The influence of water on the charge induced signal produced in the deformation and
fracture process of coal and rock is greater than that of the microseismic signal. After the coal seam is
injected with water, the burst risk of the mine is effectively reduced, and the charge induction and
microseismic signal generated in the process of coal seam deformation and fracture become weak. The
floor water-inrush risk increases the burst risk of the mine, and the charge induction and microseismic
signals generated in the deformation and fracture process of the floor are enhanced.

Keywords: rock mechanics; moisture-containing coal and rock; charge induction; microseismic; signal

characteristics



