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A Unified Theory Interpreting Time-dependent Behavior of Rocks
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ABSTRACT

Since Scholz, in 1968, had introduced a weakening process due to stress corrosion to express creep
mechanism in rock, several authors developed the similar theories based on the assumption of a suberi-
tical crack growth due to stress corrosion to interprete time-dependent behavior of different kinds.
Until now, the theories remain to express the behavior only under the uniaxial compression, while the
subcritical crack growth has been found in rocks through the fracture mechanics tests in the 1980s.
In this study, one of the theories was extended to interprete the behavior under pressure. Only three
parameters were needed to express almost all the time-dependent behavior. The long-term stability of
rocks under triaxial stress condition can be discussed theoretically.
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Coefficient of friction at the crack surfaces can be estimated
theoretically as a function of a confining pressure. Data for Barre
granite after Kranz [1980] and Oshima granite are listed. The results of
external friction experiments on ground surface of Westerly granite by
Byerlee [1967a*, 1967b**] are also shown in this table

Table 1.

Coefficient of friction
Oshima granite Westerly granite

Confining pressure
or Normal stress

Barre granite

HPa eq. 14 eq. 10 eq. i § Byerlee
5 1.45 1.6*
10 1.2 1.51 1.1
25 1.09 1.45
50 1.01 0.59 1.30
100 0.90 6.88 1.13 L Rl
200 0.78 0.76 0.80**
250 0.73 0.74**
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Fig. 6. The creep-fracture-time can be estimated by using

equation (12) and the uniaxial compressive strength. The
observed results under 50MPa of confining pressure (circles)
and calculated ones (straight line) are shown.
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