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Fig. 1 Microdefects of rock under compression; {a)Original
model, (b)Simplified model
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Fig. 2 Decomposition of the original problem into a homogeneous problem and subproblems
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Fig. 4 Finite element mesh for creep test of rocks

Table 1 Model parameters used in numerical calculation for
creep test of Barre granite

Young’s modulus E =57 GPa
Poisson’s ratio v =032
Fracture toughness K, = 1.0 MPam'/?
Initial defect length ¢ =9 pum
Normalized crack density pck = 0.32
Initial defect angle 0 = 45 deg.
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Fig. 7 Microslip model
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Fig. 9 Finite element mesh for granular materials

Table 2 Model parameters used in numerical calculation

Normalized Young’s modulus E /&, =500
Poisson’s ratio v=202
Normalized density pa® =0.01
Frictional angle of initial defect ¢o = 10 deg.
Frictional angle of slip zone ¢, = 45 deg.
Dilatancy coefficient ag = 0.01
Coeffisient in Eq.(24) m =05
Reduce coeffisient a, = 0.1
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A MICROMECHANICS-BASED CONTINUUM THORY AND ANALYSIS OF LOCALIZA-

TION PHENOMENA

Yoshiaki OKUI, Hideyuki HORII and Narioki AKIYAMA

A continuum theory recently proposed by the authors is applied to creep failure of
hard rocks and short-term failure of granular materials. The governing equations of
the proposed theory are formulated through the homogenization of an elastic body with
many microdefcts. The constitutive relation of the present theory consists of the average
stress—strain relation and the evolution equation of microdefects. The main feature of
the theory is that the effect of interaction between microdefects is taken into account
in the evolution equation. A new field variable is introduced to take into account the
interaction effect and a governing equation for the new variable, which is an integral
equation, is derived. Numerical results presented here confirm that the theory reproduces
macroscopic failures induced by the localization of microdefects.
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