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Micromechanical Damage Model for Rocks and
Concretes Under Triaxial Compression

REN Zhong-jun', PENG Xiang-he!', HU Ning"?, YANG Chunhe'
(1. Department of Engineering Mechanics, Chongqing University,
Chongging 400044, P .R. China;
2. Department of Aerospace Engineering, Tohoku University, Sendai 980-8579, Japan )

Abstract: Based on the analysis of the deformation in an infinite isotropic elastic matrix containing an
embedded elliptic crack, subject to far field triaxial compressive stress, the energy release rate and a
mixed fracture aiterion were obtained by using an energy balance approach. The additional compli-
ance tensor induced by a single closed elliptic microarack in a representative volume element and its
in plane growth was derived. The additiona compliance tensor induced by the kinked growth of the
elliptic miaocrack was also obtained. The effect of the microcracks, randomly distributed both in geo-
metric characteristics and orientations, was analyzed with the Taylor s scheme by introdudng an ap-
propriate probability density fundion. A micromechanical damage model for rocks and concretes un-

der triaxial compression was obtained and experimentally verified.

Key words: elliptic microcrack, in-plane growth; kinked growth; energy redease rae; miae macro

damage model



