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Volume change method for testing rock or rock mass permeability

HUANG Run-qiu, XU De-min
(State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu University of Technology, Chengdu 610059, China)

Abstract: It is usually directly to test seepage quantity in the laboratory, which is difficult to accurately measure for low permeability
rocks. In this paper, the volume change method has been used with the new equipment called high pressure permeability testing
apparatus in lab. This method can exactly measure the seepage water volume change quantity (the least effective test precision is
0.03ml) . When the seepage water pressure difference is unchangeable, the stable penetration flow phase can be ascertained according
to the linear relationship between seepage water volume change quantity and time, which can be considered satisfying the Darcy’s
law; and the Darcy’s formula can be used. Using this method, even the ultra-low permeability rocks, whose permeability coefficient
less than 10™ cm/s, when the whole seepage section was formed, the test time was just more than ten minutes or several minutes. This
method can save the test time greatly and improve the precision. Test results demonstrate it is an effective permeability test method.
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Fig.1 Sketch map of volume change test system
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Fig.2 Sketch map of seepage flow and stress coupling test
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Fig.3 Relationship of penetration stress, water volume
change quantity with test time
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Table 1 Statistics of different end time phases
permeability test results
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