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Experimental of coal’s strain-permeability rate under
solid and liquid coupling condition
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Abstract: The permeability test of coal during the whole stress-strain process was carried out on MTS815 servo-
controlled rock mechanical test system. The development trend between strain-permeability rate curve and whole
stress-strain curve of coal is identical on the whole, except that the former puts up “hysteretic” characteristic rela-
tively, which indicates that the development of permeability rate closely relates with the evolvement of damage. At
the same time, the permeating through the internal of coal needs a certain time. The permeability arrived its peak
value when the coal arrived the softened stage after the peak strength, namely, the damage variable arrived a cer-
tain value. According to the test results, the segmental curve equations of strain-permeability were fitted. Because
micro holes and cracks are relatively well developed, coal’s permeability rate is influenced by confining pressure
obviously, and the coal’ s permeability rate presents downtrend in the whole along with the increase of confining
pressure , this mainly dues to the primary fracture in the coal was compressed and closed by confining pressure, and
the expanding and opening of new fracture was restricted.
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Fig. 2 The permeability curves of No. 3 coal samples from Baodian Colliery during the whole stress-strain process
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Fig. 3  Strain-permeability rate curve of coal sample BD-ST-1
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Fig. 4  Strain-permeability rate segmental fitted curves of coal sample BD-ST-1
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