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Experimental study on permeability of coal samples under the
simultaneous action of unloading and loading

ZHU Jie'* , JIANG Yao-dong'?,ZHAO Yi-xin*,MA Jian-zhi'

(1. School of Mechanics & Civil Engineering ,China University of Mining and Technology( Beijing) ,Bejjing 100083, China ;2. State Key Laboratory of Coal
Resources and Safe Mining , China University of Mining and Technology( Beijing ) , Beijing 100083 , China )

Abstract ; Stress redistribution induced by excavation of coal mining results in the unloading zone in parts of surround-
ing rock masses. Considering the characteristic of excavation-disturbed zone as unloading in some direction and loading
in other directions, the permeability of coal samples under the simultaneous action of unloading and loading were inves-
tigated. The test results show that there is an inflection point in each permeability curve of coal samples,and that the
permeability change slightly before the inflection, but increase sharply after the inflection. The increase amplitude of
permeability enlarges with gas pressure under the same condition of stress. The fitting results from two kinds of power
function indicate that the power function,in which the unloading ratio is regarded as fundamental variable ,has the bet-
ter simulating effect.
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Table 1 Experiment results of permeability of coal samples 107 um’
PR PSR (MPa) / FElJE (MPa) /%l ( MPa)
4’5 i H A K (MPa) 12/12 10/14 8/16 6/18 5/19 4/20
-1 2.1/0.1 2.224 2.998 3.378 4.221 5.700 8.445
1-2 2.1/0.1 0.468 0.630 0.726 0.770 0.919 1.412
1-3 2.1/0.1 2.699 4. 006 5.543 6.746 8. 140 11.533
2-1 3.1/1.1 0.227 0.357 0.533 1.158 1.997 3.698
2-2 3.1/1.1 0.057 0.078 0.141 0.205 0.279 2.526
2-3 3.1/1.1 0. 006 0.007 0.008 0.033 0.193 1.629
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Fig.2 Permeability change curves of coal samples
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Table 2 Fitting constants of coal samples
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G Kq C XK R Kq R ' IR B R
1-1 516.11 5.273 0.895 0.002 61 0.384 6 0.400 1 0.978
1-2 3.46 3.765 0.801 0.000 59 0.352 6 0.265 2 0.909
1-3 393.90 4.981 0.957 0.003 11 0.546 5 0.759 3 0.957
2-1 1.27 12.269 0.989 0.000 23 0.402 5 0.793 6 0.999
2-2 1.32 29.944 0.958 0.000 06 0.294 2 0.265 2 0.997
2-3 3.68 32.072 0.966 0.000 13 0.290 5 0.283 3 0.999
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