-

View metadata, citation and similar papers at core.ac.uk brought to you byfz CORE

provided by Institute Of Mechanics,Chinese Academy of Sciences

23 6 Vol. 23 No. 6
2013 6 China Safety Science Journal Jun. 2013

ek s ks B—L' mr 4 R OF & SHEL ai

(1 123000
2 100190)
16203099 ( ) :X936 A
(51004061) ;2011 (12011049) ;
(201210147011)
[ ] .
(AE) .

[ )| ; ; (AE); ;

Acoustic Emission Warning Signals Change Law Research

during Deformation and Failure of Gassy Coal Rock

XJIAO Xiaochun' ZHU Hong-wei' PAN Yishan' XU Jun' LUO Hao LU Xiang-feng’
(1 School of Mechanics and Engineering Liaoning Technical University Fuxin Liaoning 123000 China
2 Institute of Mechanics Chinese Academy of Sciences Beijing 100190 China)

Abstract: In order to improve the mine gas outburst prediction accuracy AE warning signal variation in
the process of gas—coal deformation and fracture was studied using laboratory experimental methods and
standard coal samples. The study results show that after the confining pressure of coal increases coal
crack changes gradually from brittle failure under low confining pressure to ductile failure under high sur—
rounding stress that by the AE signal can predict the time of coal failure in advance that the mechanical
and non-mechanical effect of gas on the coal mechanical properties and deformation characteristics increase
with the gas pressure increasing that when gas pressure increases coal cracks more rapidly AE energy
accumulated releases rapidly time coverage period of AE signal high ring count value becomes longer and
that the AE warning signal can reflect gas—coal instability timely.
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Fig.1 Schematic diagram of AE experiment system
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Table 1 Mechanical properties experiment scheme
/MPa /(mm * min~")
1 1
2 3
0.2
3 5
4 8
1.2.2
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Table 2 Gassy coal rock triaxial compression fracture

mechanical properties experiment scheme

/MPa /MPa
| 3 0.5
4 0.5
4 0.6
2
4 1.3
1.3
1.3.1
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Fig.2 Coal sample triaxial compression

stress-strain process curves
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Fig.3 Damaged coal samples after triaxial compression
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Fig.4 Coal rock deformation curves

considering surrounding rock stress
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Fig.5 Coal rock deformation curves

considering pore pressure
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Table 3 Coal samples basic parameters

/MPa /mm /mm?’ /GPa /MPa
1 98 2572 1.27 23
5 98 2 730 1.91 40
8 99 2525 2.56 64
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Fig.7 Coal rock axial stress and acoustic emission

characteristics considering pore pressure under different

surrounding rock stress
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