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Fig. 4. Relation between compressive strength and
confining pressure. Closed circle: brittle; open circle:
ductile.

(1)  Coulomb 1= 7,4+ p0p
(2) Mohr 7= flop)
(3)  Griffith (0,-0,)* =87, (0, +0,),if 0, —30,> 0

4)  Modified Griffith

(6,0,)(1 + w)F + (o, +0,) = 4T, (McClintock and Walsh, 1962)

(5)  Von Mises Toct® = constant
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ROCK FRACTURE UNDER HIGH PRESSURE
Kiyoo Mogi
Earthquake Research Institute, University of Tokyo

Recent laboratory studies of rock fracture under high pressure are presented, New developments in
laboratory apparatus have made it possible to discuss quantitatively the stress-strain relation under
pressure,

The effect of the confining pressure on the fracture strength of rocks follows closely the Coulomb
criterion, except for the low pressure region. From resulis of a new triaxial compression test in which
all three principal stresses are different, the intermediate principal stress o, has an important influence,
so that current fracture criteria, such as Coulomb, Mohr or Griffith, are not entirely applicable, The
observed behavior under combined stress is adequately described by a new fracture criterion, which has
the form of a generalized von Mises criterion, Not only fracture stress, but also the yield stress is
affected by both the least compression o3, and by the intermediate compression op. The other formula,
obtained by generalization of the von Mises criterion, can also be applied to this case. The ductility of

rocks strongly increases with the increasing o3, but decreases with increasing o,.






