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Elasto-Plastic M odel Based on the Hoek-Brown Failure Criterion for Rock Mass

Kenichi Nakaoka Koji Hata

Abstract

The Hoek-Brown criterion is one of the failure criteria specialized for rock masses. This criterion was
proposed in 1980, and has been repeatedly modified. In this study, we formulated an elasto-plastic model by
extending the failure criterion proposed by Hoek-Brown to three dimensions. We calculated the direction of
plastic strain and incremental stress on the yield surface based on the present formulation, and confirmed that
the elasto-plastic model was correctly formulated. We then performed a tunnel excavation analysis. The
approximate displacement of the measurement result was obtained with the application of an appropriate set of
parameters. Results prove that the elasto-plastic model presented in this study is appropriate and applicable to
the design of tunnel supports.
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