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A Study on Permeability Variation by Aperture in the Single Discontinuity
Considering Pneumatic Fracturing
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Groundwater development as a means of acquiring subsidiary water resource is very important
for the persistent security of water resource. Nowadays, pneumatic fracturing technology which
was developed in the advanced countries is applied for increasing pumping rate and eliminating

contaminants.
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This study gives an experimental data to clarify permeability characteristics of the single

discontinuity which is newly developed or increased in aperture by the pneumatic fracturing or

damage propagation of the natural barrier for the nuclear waste disposal. On the basis of

understanding the relationship between permeability and hydraulic aperture the result could apply

as one of the basic data for researches concermned with

increasing pumping rate and eliminating

contaminants. Hydraulic aperture is decreased exponentially with increasing confining pressure and

proportioned to permeability in the same confining pressure. Especially, with the increasing aperture

permeability of coarse- and medium- grained granite shows the more rapid increasing than that of

fine~ grained granite.
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Fig. 1. Concept of pneumatic fracturing.
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Table 1. Rock specimens
Diamete Length Depth
Rock specimens Specimen No. rameter eng P
(cm) (cm) (m)
Finemarained BFS-1 547 10.90 13.05-13.16
ce il BES- 2 547 10.77 13.18-13.29
gramte BFS 3 547 10.98 13.31-13.49
. BMS-1 547 1096 92.15-22.26
M 5 -
edium iramed BMS-2 547 10.93 92.98-22.39
gramte BMS-3 547 10.84 922.41-22.52
Conrsesraingd BCS-1 548 10.93 13.96-14.07
s BCS -2 543 1097 14.09-14.20
granite BCS-3 548 10.83 14.39-14.50
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connecting device.
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Fig. 4. Single discontinuity showing on the section (@ . b)
of fine-grained granite specimen(BFS). No. BCS-3

Fig. 6. Single discontinuity showing on the section
of fine—grained granite specimen(BCS).
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Fig. 9. Schematic diagram of the permeability test system.
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Fig. 10. Diagram of base cell assembly in
permeability test: () Constant Permeable
Pressure @ Constant Confining Pressure
®Permeability End Cap @ Base Cell
Assembly & Qil Pressure 6 Rock
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