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Experimental study on the stick-slip process of coal-rock composite samples

JIANG Yao-dong'*, WANG Tao'* ,SONG Yi-min*, WANG Xin’*,ZHANG Wei’

(1. State Key Lab of Coal Resources and Safe Mining ,China University of Mining and Technology( Beijing ) , Bejjing 100083 , China ;2. School of Mechanics
and Civil Engineering , China University of Mining and Technology( Beijing) ,Beijing 100083, China ;3. Faculty of Resources and Safety Engineering ,China
University of Mining and Technology( Beijing) ,Beijing 100083, China ;4. College of Architectural Engineering ,North China University of Technology , Betjing
100144, China)

Abstract;On the basis of double-sided shear experimental model, sliding friction experiments under different axial
loads to the combination of sandstone-coal samples were done by using digital cameras and acoustic emission recorder
to build a sound and light monitoring system,and overcome the problem that the displacement was not easy to be ob-
served in previous coal rock friction experiments. The experiment studied the unstable sliding production condition of
the combination of coal and rock samples, the sliding type under certain conditions, displacement evolution law as well
as the acoustic emission law accompanied by sliding process. The experiment shows that the sliding form of composite
structures are relevant to the axial load,the greater the axial load is,the unstable sliding is more likely to appear;no
obvious signs of displacement appear before unstable sliding and the sliding displacement grow rapidly after unstable
sliding ; the peak value of shear stress is positively correlated to axial load while sliding,and the displacement genera-
ted by unstable sliding has no correlation with axial stress. The maximum unstable sliding displacement of the test was
35.5 pm,and the minimum value was 5. 6 pm ;there are intensive acoustic emission events before the specimen slid-

ing, after sliding becoming stable, acoustic emission counts decreased. The experiment simulated the occurrence
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process of structural instability of rock burst, and it is of great significance for understanding the fault activation, as

well as the physical process that the coal overcomes the roof and floor clamping action and sudden sliding off.

Key words : coal ;stick-slip ;acoustic emission ;rock burst;digital speckle
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Fig. 1 Biaxial testing machine and samples
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Fig. 4 Displacement evolution characteristics of sample 1
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Fig. 5 Acoustic emission curves of sample 1
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Fig. 6 Shear stress and displacement curves of sample 5
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