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Study on permeability characteristics-of coal rock in
complete stress-strain process

WANG Guang—rong XUE Dong-ie GAO Hai-ian ZHOU Hong-wei
( State Key Laboratory of Coal Resoures and Safe Mining China University of Mining and Technology( Beijing) Beijing 100083 China)

Abstract: Nine standard coal samples with dimensions-of 50 mm in diameter and 100 mm in height which were taken
from Zhangji Coal Mine in Huainan City of Anhui Province and tested on gas flow regularities of complete stress-strain
process and the X—ay industrial CT. The results of the permeability tests show that the permeability-strain curves are
similar to stress—strain curves of the coal rock ‘and stress hysteretic nature is shown in permeability-strain curves which
indicates that the close relativity between“the character of gas flow in the coal samples and the damage evolution of
coal samples during the loading processes. The permeability is decreased with the developing of confining pressure
which causes consolidation in the gas thoroughfare of coal samples. Tests by the X—ay industrial CT before and after
the permeability tests show that there are rare micro—porosity and micro+racture observed before the permeability tests
and clear cracks found after the permeability tests which indicate sharp rising of permeability after the peak of stress—
strain curves.
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Fig. 1. Standard coal samples
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Table 1 Testing schemes adopted in the tests

/MPa /MPa

Co1 9 1.0

C02 6 1.5

Co3 3 2.0

Co4 9 1.5

CO5 6 2.0

Co6 3 1.0

Co7 9 2.0

C08 6 1.0

C09 3 1.5
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Fig. 4 Permeability curves of coal samples in complete stress—strain process
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Table 2 Scanning results of permeability tests
in coal specimens
/ 1%

o1 1.441 2 29 194 4.833 5 mm
C02 1.416 2 20 057 3.321

Co3 1.380 4 18 910 3.131

€04 1.3290 8 689 1.439 o C04 . C06
CO05 1.439 5 29 392 4. 866

C06 1.300 7 7 082 1.172

Co7 1.474 2 36 338 6.016

C08 1.516 1 49 827 8.249

C09 1.446 9 26 094 4.320
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Fig. 5 Micro-structure differences before and after penetration
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