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A Continuum Theory for Brittle Materials under Compression
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By Yoshiaki OKUI, Hideyuki HORII and Narioki AKIYAMA

The objective of this study is to establish a micromechanics-based continuum
theory, named Interaction Field Theory (IFT), which can reproduce localization
phenomena, such as shear failure in rock or shear band formation of sand under
compression. A new field variable (interaction tensor) that characterizes the in-
teraction effect between local microstructures is introduced. Although the basic
concept of the proposed theory is applicable to any material with microstructures,
the theory is formulated for the behavior of rock under compressive stresses as
an example, Numerical results are given that illustrate the difference between
the proposed theory and the conventional continnum damage mechanics. It is
confirmed that the proposed theory can describe the localization process of mi-
crodefects’ evolution in shear failure and axial splitting of rock under compression.
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