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Abstract

Based on the “THM coupled with servo-controlled seepage apparatus for containing-gas coal”,
performed on raw coal samples of 2 + 3# coal seam in Shamushu coal mine, Sichuan coal group as
the research object, an experimental study was carried out to investigate the permeability prop-
erty with different gas pressure and different moisture content; these tests include fixed axial
stress and unloading confining stress. The results show that, with the unloading confining pres-
sure, the pores of coal samples open slowly, the porosity increases, the gas permeability increases,
and the permeability of coal sample increases gradually, and the relationship between permeabil-
ity and confining pressure is negative exponential function. The permeability of coal samples in-
creases with the increase of gas pressure, and decreases with the increase of moisture content in
early stage of unloading confining pressure. The higher the gas pressure, the higher the permea-
bility of coal samples. The greater the water content, the lower the permeability of coal samples.
During the unloading process, the radial strain of coal sample gradually recovers and increases
gradually, and the Poisson’s ratio of coal sample decreases with the increase of radial strain dur-
ing loading and unloading
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Figure 1. Tri-axial stress thermal-hydrological-mechanical Coal
Gas Permeameter
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Figure 2. Raw coal samples for testing
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Figure 3. Relationship between coal permeability and confining pressure under different gas pressure
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Figure 4. Curve of coal sample permeability and gas pressure
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Table 1. Relationship between coal permeability and confining pressure fitting expression under different gas pressure
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Figure 5. Relationship between coal sample permeability and confining pressure under different moisture content
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Table 2. Relationship between coal permeability and confining pressure fitting expression under different moisture content
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Figure 6. Curve of coal sample permeability and moisture
content
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Figure 7. Curve of confining pressure and radial strain under unloading confining pressure
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Figure 8. Stress-strain curve of coal sample under the condition
of moisture content 1.18%
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