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Testing study on seepage properties of broken sandstone
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(1. School of Science, China University of Mining and Technology, Xuzhou 221008, China; 2. The Vocational College , Guizhou University,
Guiyang 550001, China; 3. The Vocational-Technical Institute, Xiantan University, Xiantan 411100, China)

Abstract: A patent device , which is combined with the MTS815.02 Rock Mechanics Test System, is used to measure the seepage
properties of non-Darcy flow in broken sandstone; and the permeability and the non-Darcy flow B -factor are obtained by
steady-state seepage method. The relations between both the permeability and the non-Darcy flow B -factor and porous ratio are
obtained through linear regressions. It is held that the seepage properties are mainly decided by the porous ratio; and the porous ratio
is concerned with not only the current stress, but mainly also the history of loading. The test results show that the seepage flow of
water in broken sandstone does not obey the Darcy’s law any longer, but obey the Forchheimer’s formula; and the characteristic of
non-Darcy flow is more remarkable when the rock is under less porous ratio. Both the permeability and the non-Darcy flow B -factor
can be fit by power functions of porous ratio.
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properties of broken rock
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Table 1 Seepage properties of various porous ratios
A WRFEEE e T H 28 T S AR B JiSwaLs ics BiE%R  E Darcy Wit g NT
Ah /mm h /mm S ¥, /mm - min’! V /mm-s’ G,/MPa- m' k /107 m? B /10" m!

10 3.16X 107 737X 102
20 6.25X107 2.10X 10"

10 95 0.414 , 1 5.26 2.19
30 9.38X 10" 3.68X 107
40 1.25% 10" 579X 107"
10 3.16X107 141X 10"
20 6.25X107 -2.59% 10"

20 85 0.345 30 9385 102 271%10° 3.33 2.25
40 1.25% 10" 729X 10"
10 3.16%X 107 3.07X 10"
20 6.25%107 -6.00X 10"

30 75 0.257 30 9385 107 973X 107 1.23 2.55
40 1.25x 10" -1.47%10°
10 3.16X107 729X 10"
20 6.25%107 -8.86X 10"

204 82 4.

35 70 020 30 9.38X 107 -1.53x10° 0826 08
40 1.25% 10" 2.14%10°
6 1.88%x107 -1.40% 10°
12 3.75%X107 -2.38x10°

40 65 0.143 5 0 0.291 76.5
18 5.63X10 -3.85%X 10
24 7.50% 107 7.14%10°
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Fig.4 Porous pressure p vs. time ¢ curve (A /=35 mm)
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