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An Effective Pressure Law for the Transport Property of Granite

Yong-Kyun Yoon

granite. o was found to be stress-history dependent.

ABSTRACT Permeability was not represented as a simple function of the difference between confining
pressure(P,) and pore pressure(P,). The effective pressure(P,) for measurements of the permeability is
shown to be P-aP,, where o is a coefficient of effective pressure. Local values of o were determined at
intervals along the pressure path which range 25 MPa to 55 MPa. The values of o ranged 0.65 to 1.09
for Pocheon granite and 1.20 to 1.43 for Wonju granite. Also, the value of o calculated by the cross-
plotting method was 0.90 for Pocheon granite, 1.59 for Wonju granite and 4.35 for jointed Pocheon
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Fig. 1. Cross-plotting method. (a) Rermeability data
of Wonju granite are plotted as k' with In(P,)
Dashed lines refer to cross-plots in Fig. 1(b),
(b) Data from Fig. 1(a) are cross-poltted to
find the expression of effective pressure. All
curves have the similar slope
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Table 1. Results of permeability measurements from Yoon & Lee' for Pocheon granite, Woniju granite and joint-
ed Pocheon granite. k is in uD

Pocheon granite Wonju granite Jointed Pocheon granite
P P,(MPa) P,(MPa) P,(MPa)
(MPa)
10 15 20 10 15 20 3 5 7
25 2.322 3.042 4.572 0.346 0.601 1.062 15.43 37.90 66.38
30 1.806 2.635 3.112 0.286 0.460 0.704 9.749 23.63 38.89
35 1.241 1.694 2.225 0.232 0.347 0.498 6.553 14.66 25.78
40 1.068 1.341 1.635 0.193 0.282 0.348 4.335 9.298 16.37
45 0.765 1.026 1.188 0.160 0.199 0.302 3.457 6.989 11.27
50 0.596 0.772 1.108 0.113 0.182 0.245 2.291 5.013 8.446
55 0.625 0.750 1.055 0.099 0.148 0.201 1.859 4.181 6.503
50 0.600 0.830 1.163
45 0.744 1.011 1.279
40 0.873 1.266 1.743
35 0.981 1.404 1.989
30 1.216 1.955 2.980
25 1.634 2.681 4.210
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Fig. 2. a vs. confining pressure for Pocheon granite. Fig. 3. Relationships between k™ and In(P,) for Po-
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Fig. 4. Relationships between k"™ and InP, for Wonju
granite. (Cross-plotting method : P,=P_-1.59 P,
Local effective pressure : P,=P-1.31 P,, Con-
ventional effective pressure : P, =P-Py)
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Fig. 5. k" vs. InP, for jointed Pocheon granite. (a)
Cross-plotting method (P,:P.-4.35 P,), (b) Con-
ventiona! effective pressure (P, = P.-P,).
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