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A Model Supporting New Rock Failure Criterion
Based on Minimum Principal Strain

Yoshiaki FUJIL, Hokkaido University
Yoji ISHIJIMA, Hokkaido University

Abstract

The authors have been proposing a criterion for brittle failure of rock. This criterion, named
tensile strain criterion, denotes that brittle failure occurs when minimum principal strain reaches a
critical value (critical tensile strain). It has been confirmed that critical tensile strain is not affected by
experimental conditions such as confining pressure, loading rate, water contents, creep stress etc.

A model to explain the criterion. has been developed. In this model, bonding material and
particles in rock are idealized by trusses and pin connections, respectively. The model showed non-
linear behaviors such as strain softening and residual strength state under biaxial compression, which
are observed in actual rocks under triaxial compression. This correspondence implies the validity of
the model.

Confining pressure dependency was not recognized in analyzed critical tensile strains. This
should imply the propriety of the tensile strain criterion.
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