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In-situ measurement of rock permeability based on pneumatic tests in boreholes

CAO Yuan, NIU Guan-yi, WANG Tie-liang
(Northwest Institute of Nuclear Technology, Xi'an 710024, China)

Abstract: The in-situ measurement formula for rock permeability is derived based on the theory of steady gas seepage. A rough
judgement method for Darcy seepage in engineering is given based on the Pavlovsky’s Reynolds number formula. An in-situ
system to measure rock permeability is established, which consists of gas source subsystem, gas mass flow control subsystem,
sealing subsystem and gas pressure measurement subsystem, and the components and functions of each subsystem are
introduced. The measurement flow and steps are given. The complete method of in-situ measurement of rock permeability
based on pneumatic tests in boreholes is formed. The in-situ pneumatic tests in boreholes are performed in granite medium at a
certain site. The in-situ permeability of field holes is got, and some key aspects in the tests are analyzed, such as pressure course
in boreholes, judgment of Darcy seepage, influence of pneumatic mass flow, influence of stopper’s expansion pressure and
representative area of measurement data. The results show that the stability of this system is good, and the measurement data

are reasonable and have a large representative range. The proposed system can be applied to the in-situ measurement of rock

permeability.
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Fig. 1 In-situ measurement system of rock pemeability
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Fig. 2 Field picture of in-situ tests
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Fig. 3 Pressure curve of hole No. 1
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Fig. 4 Pressure curve of hole No. 2
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Table 1 Measured data of test holes

Bl AROUE MEBISE REAUE BIER
S5 /(L'min’) /kPa /kPa /m?
1 83.9 95.2 4.12%x10"
- 2 83.9 105.6 4.06X10"
3 83.9 115.6 3.96X 10"
4 83.9 125.0 3.89x 10
1 85.1 110.4 1.64X10 "
# 2 85.1 132.2 1.61X10"
3 85.1 151.4 1.58x 10"
4 85.1 169.0 1.55X10"
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Table 2 Reynolds number of tests

L ARDlinE SRR EAEE EW
5 /(L-min') /(m-s™) /(kg'm>) #

1 0.0044 1.15 1.18

" 2 0.0088 1.27 2.61

3 0.0132 1.39 4.29

4 0.0176 1.51 6.22

1 0.0044 1.33 1.37

" 2 0.0088 1.59 3.27

3 0.0132 1.83 5.65

4 0.0176 2.04 8.40
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