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Experimental study on the permeability of coal samples with different heights
under cyclic loading and unloading
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Abstract: In order to obtain the permeability variations of coal samples with different heights under cyclic
loading, triaxial loading seepage experiment device was used to carry out the cyclic axial loading and unloading
compression tests on coal samples with the same diameter and different heights. The results show that the
permeability decreases with the increasing of the axial compression in the loading stage. The permeability
increases with the decreasing of the axial compression in the unloading stage. The relationship between the
permeability and the axial compression is a negative exponential function and the stress sensitivity of
permeability decreases with the increasing of cycle numbers. The permeability has a significant difference
during the loading and unloading stage and the permeability difference decreases with the increasing of cycle
numbers. The permeability reduction mainly occurs in the initial stage of loading and unloading. There are
significant differences in stress sensitivity for coal samples with different heights. The stress sensitivity
decreases with the increasing of the height to diameter ratios of coal samples. During the loading and unloading
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stage, the reduction of dimensionless permeability increases with the increasing of the height to diameter ratio.
After cyclic loading and unloading, the reduction rate of permeability increases with the increasing of height to
diameter ratio. The recovery rate of permeability decreases with the increasing of height to diameter ratio.
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Fig.2 Coal specimens
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Fig.4 Relations between permeability and axial compression
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Table 1 Fitting parameters and correlation coefficients in the
first stage loading and unloading
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C1
c2
C3
C4
C5
C6

5.027
4.355
2.133
1.576
1.886
1.991

0.592
0.496
0.445
0.440
0.371
0.345

0.065
0.091
0.069
0.061
0.083
0.095

0.999
0.999
0.999
0.999
0.996
0.995

3.303
2.005
0.878
0.691
0.783
0.875

0.586
0.418
0.343
0.339
0.302
0.297

0.065
0.083
0.061
0.054
0.082
0.098

0.999
0.999
0.997
0.992
0.985
0.985
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Table 2 Fitting parameters and correlation coefficients in the
second stage loading and unloading

g 5 I B S URENER B B
Gy a b c R a b c R
C1 3.339 0583 0.058 0.999 1.965 0.552 0.056 0.999
c2 2172 0.430 0.071 0.999 0.984 0.345 0.064 0.996
C3 1.006 0.371 0.055 0.998 0.451 0.303 0.053 0.987
C4 0661 0.342 0.045 0.994 0.278 0.275 0.044 0.973
C5 0.851 0.315 0.073 0.992 0.344 0.297 0.082 0.991
C6 0.889 0.282 0.077 0991 0.355 0.281 0.096 0.995
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Table 3  Fitting parameters and correlation coefficients in the
third stage loading and unloading
PRE = UOmE M B R B
M5 a b c R? a b ¢ R?

Cl 2055 0.550 0.045 0.999 1.628 0.542 0.044 0.999
C2 1194 0.386 0.055 0.999 0.790 0.341 0.050 0.994
C3 0523 0.334 0.048 0996 0334 0.302 0.048 0.985
C4 0293 0.261 0.033 0993 0.177 0.228 0.035 0.965
C5 0406 0.305 0.066 0999 0.220 0.291 0.069 0.996
C6 0382 0.251 0.071 0999 0.136 0.234 0.082 0.995
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Fig.13 Curves of reduction of dimensionless permeability

varies with height-diameter ratio
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