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Effect of Effective Confining Pressure on Permeability of a Single Rock Joint using Transient Pulse Method
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Abstract

The permeability of three different rock joints was measured at pressures up to 40 MPa by using transient pulse method.
Joints samples were natural joint, tension microcrack and sawed joint in Kikuma Granodiorite. Natural joint was axially cored,
tension microcrack of an originally intact core was induced by the Brazilian test - specimen did not split apart but X-ray
investigation showed that a persistent joint was induced and sawed joint was an actually split cylinder joint with surfaces
prepared with number 120 grit. The permeability of intact host rock ranged from about 10"* to 10*' cm/sec. The permeability
of three different joints (natural joint, tension microcrack and sawed joint ) ranged from about 10" to 10* cm/sec, about 10" to
10” cm/sec and about 10" to 107 cm/sec respectively. Permeability hysteresis and an ultimate decrease in permeability in three -
different joints were observed during both external confining pressurization and internal pore pressure cycle. As Kranz et. al
(1979) observed, joint pemieability was not a simple function of the conventional effective confining pressure ; simple
difference between external confining pressure (Pc) and internal fluid pressure (Pp). They used the values of b/a which could
characterize the change of permeability (b dPp - a dPc). In this study, a and b for joints were also observed and discussed.

In conclusion, those values for single rock joints could not be constant with effective confining pressure and were
functions of both external confining pressure and internal fluid pressure as well as stress history.
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