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Research of Gas Permeability of Two Typical
Coal Samples Under Different Stress Paths

SUN Guang-zhong', LI Jian-kun®, ZHOU Ying-hao',
FU Jia-le's, LIU Rong-hui's DUAN Xue-qi's LI Ze-peng'

1. School of Safety Engineering s Henan University of Engineering s Zhengzhou 451191, China ;
2. Henan Provincial Communications Planning & Design Institute Co. , Ltd, Zhengzhou 450046 , China

Abstract: Gas permeability is an important parameter influencing gas extraction effect. A test was carried
out in which the gas permeability of the typical coal samples of primary structural coal and tectonic coal
was determined under two different stress paths - the conventional triaxial compression, on the one hand,
and increasing axial pressure and unloading confining pressure, on the other. The results indicated that the
tectonic coal samples had larger deformation capacity. Its strain-permeability curve showed but a slight
change under the two kinds of stress path. A reversal appeared after peak stress, but the increasing rate
was rather small. Particle reorganization and fissure kneading closure of tectonic coal structure under load
were shown to be the major cause leading to its permeability change. Primary structural coal had bigger
strength than tectonic coal, its deformation ability was weak, and a reversal occurred at the yield stress in
strain, resulting in a sharp rise in permeability. Comparing the two kinds of stress path, it was found that
permeability change was more intense under the path of unloading confining pressure and increasing axial
pressure, and permeability increased faster at yield stress and reached the maximum at peak stress. Based
on the features of acoustic emission, crack initiation and development and the macroscopic failure charac-
teristics of primary structural coal were the main causes for gas permeability in seepage mutations. A com-
parison of tectonic coal and primary structural coal suggested that the relationship between permeability
and deformation was not consistent. Deformation of tectonic coal was large, but the permeability change
was moderate, while the deformation of primary structural coal was weak, but its permeability increased
sharply. At the same time, the stress path had greater effect on the gas permeability of primary structural
coal than on that of the tectonic coal samples.

Key words: primary structural coal; tectonic coal; stress path; gas permeability; increasing axial pressure

and unloading confining pressure
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