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Influence of effective stress on permeability of different rank coals
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Abstract Based on the stress sensitivity experiments of various rank coals, the influence of the effective stress on the permeability
of different rank coals is studied. It is shown that in the same range of the effective stress variation, the decrease of the low-rank coal
permeability is larger than that of the medium—rank and high—rank coals; The permeability variations of the low—rank and high—-rank
coals more consistently follow an exponential law than the medium—-rank coal; In the low effective stress range, the damage coefficient
of the permeability and the stress sensitive coefficient of the low—rank coal are greater than those of the medium-rank and high—rank
coals; Under the identical effective stress, the cleat compressibility of the low—rank coal is greater than that of the medium—rank and
high—rank coals; The cleat compressibility decreases with the increase of the effective stress, and it is not constant. Fitting results of
evaluation parameters of the stress sensitivity show that the damage coefficient of the permeability and the cleat comperssibility of the
low=rank and medium-rank coals follow an exponential law, but for the high—rank coal, they follow a linear function; the stress
sensitive coefficient of various rank coals follows an exponential law.
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Table 1 Basic data of the coal samples
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Table 2 Permeability of various rank coals under different
effective stresses
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Fig. 1 The curve of permeability

12 - WO
y=1.53539¢ 02285
1.0 - R>=0.98375
o
0.8 [ 7=1.46061¢ 02286
g R*=0.92208
S 0.6 - A EBE
=9.38252¢ 11196
04 - R=0.9979
02+
0 n
0 2 4 6 8 10 12 14 16 18 20 22

HHPLSI/MPa

B2 ZEXEEZRIEHE
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Fig. 3 Fitting curve of damage coefficient of permeability
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Table 3 Damage coefficient of permeability of various
rank coals under different effective stresses
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4 0.2118 0.2642 0.4500
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Table 4 Stress sensitive coefficient of various rank coals
under different effective stresses

A1 IV T U R KU MPa !

MPa BT R fERB AR
4 0.2118 0.2642 0.4500
6 0.1182 0.0839 0.0305
8 0.0499 0.0350 0.0110
10 0.0354 0.0215 0.0015
12 0.0249 0.0135 0.0012
14 0.0135 0.0170 0.0008
16 0.0070 0.0100 —
18 0.0050 0.0070 —
20 0.0030 — —
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Table 5 Cleat comperssibility of various rank coals
under different effective stresses
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4 0.09136 0.12513 0.38376
6 0.08966 0.09923 0.27035
8 0.07905 0.08069 0.22636
10 0.07383 0.06898 0.17786
12 0.07068 0.06026 0.15033
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20 0.05120 — —
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