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Calculation of hydraulic conductivity in high water-pressure test
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Abstract Based on turbulent flow and non-Darcy flow, the hydraulic conductivity calculating formula
was derived by using hydraulic pressure in water injection borehole, length of the water injection part,
hydraulic pressure and discharge in monitor borehole. With the test results of coal seam floor’s wa-
ter-pressure in a mine, the difference of hydraulic conductivities under different flow status were ana-
lyzed, and it shows that the calculating result of hydraulic conductivity is greatly influenced by flow
patterns, and the rock masses’ permeability can be changed greatly by hydraulic pressure. The paper
provides an effective method for calculation of non-Darcy flow hydraulic conductivity in fracture rocks
under turbulent flow conditions.
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Fig.1 Sketch of water flowing in rock mass near a water

pressure bore hole
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Fig.2 Schematic of testing method
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Fig.3 Time variations of rock pore pressure, borehole water
pressure and bore hole discharge
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Table 1 Calculated values of hydraulic conductivity cm/s
KL 71/ MPa 0.14 0.16 0.18 0.21 0.51 0.61 0.71 0.81
ARG A A/X 107 7.59 723 6.83 16.50 19.80 23.30 28.10 39.80
SCHRLT]EE A 3/ X 107 2.59 2.36 2.10 5.76 5.62 7.05 7.65 12.4
FARRB IR AR/ x 10 1.89 1.65 1.47 2.70 1.63 1.50 1.73 1.89
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Table 2 Estimated difference in hydraulic conductivity

JE/KFLIE F1/MPa 0.14 0.16 0.18 021 0.51 0.61 0.71 0.81
SCRRILLTRR B A S A A 2ot 5 8 R ZE /% -65.81 -67.40 -69.21 -65.20 -71.62 -69.73 -72.76 -68.98
EARBIFR AR GAST AR G R/ % 7513 77.18 -78.52 -83.71 91.78 93.55 93.84 95.26
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Fig4 Time variations of rock pore pressure,
bore hole water pressure and bore hole discharge
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Table 3 Calculated values of hydraulic conductivity cm/s
JEIKFLEE J1/MPa 1.1 2.1 3.6 4.1 5.1 6.1 7.1 8.1
A AR/ X106 0.954 0 3.590 88.80 117.00 125.00 137.00 145.00 204.00
SCHR[ LT A /X 107 0.084 9 0.228 4.29 529 5.10 5.10 5.01 6.63
JEARIBHFRD AR/ X100 0.090 1 0.248 472 5.80 5.55 5.55 5.46 7.13
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Table 4 Estimated difference in hydraulic conductivity

HIKFLH J1/MPa 1.1 2.1 3.6 4.1 5.1 6.1 7.1 8.1
L5 S ER[ 11 A 2 11.24 15.72 20.69 22.05 2451 26.80 28.93 30.70
5 AR E RN 2 2 A 10.59 14.45 18.82 20.12 2251 24.62 26.55 28.55
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