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Experimental study of permeability characteristics of multiscale rock
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(1. Research Centre of Geotechnical and Structural Engineering, Shandong University, Jinan 250061, China;
2. School of Mathematics, Shandong University, Jinan 250100, China)

Abstract: Occurrence of rock mass in certain geological environments forms complex geologic body after a long geological
tectonism. This geologic body is composed of rock material of continuous character and various geological structure planes of
discontinuous character. Permeability is one of the important parameters affecting the permeability characteristics of complex rock
mass. Permeability selected correctly or not is directly related to the reliability and engineering stability of the fractured rock mass
seepage analysis results. Laboratory experiment methods are used to determine permeability of fractured rock mass combining with
the principle of Darcy's law. Independent development of five pressure chambers of different sizes can measure the permeability of
rock specimen in different sizes. Three types of experiment include stable seepage pressure experiment, variable seepage pressure
experiment in one size and variable seepage pressure experiment in five different sizes. Experiment can get the permeability of rock
specimen which is combined by different fractures and holes under steady flow and unsteady flow and also the permeability
characteristics of multiscale rock. This method can determine the changing law of permeability along with the rock size increasing.
Conclusions can be drawn from the multiple groups of experimental results. The rock seepage channel increases along with the rock
size increasing, thus the permeability increases. But the permeability will be stable until it increases to a certain extent. And also this
law can play a guiding significance to engineering.
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Fig.1 The principle diagram of system connection
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Fig.3 Schematic diagram of rock specimens group D
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Table 1 Infiltration experiment data under stable seepage pressure

. @%%Z . @%%Z . @%%Z . @%%Z . @%%Z
/(10 " cm”) /(10 " cem”) /(10 “em”) /(10 “em”) /(10 “cm”)
A-1 2.86 B-1 1.21 Cc-1 8.88 D-1 2231 E-1 5.58
A2 2.92 B-2 2.12 Cc-2 8.37 D-2 31.61 E-2 6.37
A-3 1.13 B-3 5.26 C-3 9.20 D-3 7.20 E-3 7.24
A4 423 B4 232 C-4 9.48 D-4 36.88 E-4 7.97
A-5 0.66 B-5 2.79 C-5 26.33 D-5 13.11 E-5 3.97
A-6 2.74 B-6 2.51 C-6 14.67 D-6 28.37 E-6 4.44
A7 2.79 B-7 3.62 c-7 19.10 D-7 16.08 E-7 7.55
A-8 1.93 B-8 1.90 C-8 17.93 D-8 8.77 E-8 2.99
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Fig.4 Lognormal distribution curves of permeability
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under variable seepage pressures (unit: cm?)

R 1B1% K 1/ MPa

Gy 0.5 1.0 2.0 3.0
A-1 0.78x10"°  2.42x10'  2.94x10'®  3.23x10'¢
A-4 1.35%10°'¢ 3.96x10'°  421x10'  4.45x10'°
B-1 0.45%10 " 1.17x10°" 1.21x10°"° 1.28x10 "
B-4 1.79%10 2.19x10 232x10"°  247x10"°
c-5 2.12x10 " 2.55%10 " 2.63x10"°  2.80x10"
c-7 1.26x10° 1.87x10 " 1.91x10%  2.01x10 "
D-3 6.77x10 7.14x10 1 72110 7.32x10 "
D-8 5.16x10 5.72x10 8.77x10"%  9.92x10"
E-5 3.25x10 3.89x10 3.97x10  4.07x10 2
E-6 3.92x10 2 435x102  444x10"  4.64x10 "
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Table3 Infiltration experiment data under variable sizes
and variable seepage pressures
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Fig.5 Specimen permeability curves

under variable seepage pressures

WFE 1BiE Ik 11/ MPa
Hi's 0.5 1.0 2.0 3.0
H-1 1.01x10 "¢ 1.43x10'° 1.94x10"  2.31x10'°
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Fig.6 Specimen permeability curves under variable sizes
and variable seepage pressures
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