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Homogenization of Elastic Cracks in Hoek-Brown Rock

Youn-Kyou Lee and Seokwon Jeon

Abstract As a basic study for investigating the development of the stress-induced crack in Hoek-Brown rock, a
homogenization technique of elastic cracks is proposed. The onset of crack is monitored by Hoek-Brown empirical
criterion, while the orientation of the crack is determined by the critical plane approach. The concept of volume
averaging in stress and strain component was invoked to homogenize the representative rock volume which consists
of intact rock and cracks. The formulation results in the constitutive relations for the homogenized equivalent
anisotropic material. The homogenization model was implemented in the standard FEM code COSMOSM. The
numerical uniaxial tests were performed under plane strain condition to check the validity of the propose numerical
model. The effect of friction between the loading plate and the rock sample on the mode of deformation and
fracturing was examined by assuming two different contact conditions. The numerical simulation revealed that the
homogenized model is able to capture the salient features of deformation and fracturing which are observed
commonly in the uniaxial compression test.
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Fig. 1. Mohr envelopes corresponding to Hoek-Brown criteria.
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Table 1. Assumed mechanical properties for rock and crack.

Constituent of . .
Material properties

the sample
Intact rock E=10GPa, v=0.2, m=5.0, s=0.5
o, =50MPa
Crack K, =1.0GPa/m, =2.0GPa/m
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