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Abstract

This paper gives a new analytical solution to describe the two-dimensional
elasto-plastic behavior of a rock opening under non-hydrostatic loading. The rock
mass is assumed as an linear dilatant material and exhibits post-failure behavior
after the peak stress. Based on the analysis of the lcading history of in situ
stress state, the plastic behavior and modes of plastic zone around the opening
are explicated to evaluate the stability of the opening. Explicit formulation of
the plastic stress field and of the plastic radii, which is applicable in
every case for two-dimensional model, is obtained using a coupled Plasticity-
Complex Function Method. The adequateness of the proposed method is verified by

some case studies.
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Fig.1 The problem of a circular opening
under non-hydrostatic condition.
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Fig.2 A definition of initial stress by
the stress state on the opening wall.
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Fig.3 Material behavior model.
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Fig.4 A classification of the failure
modes around an unsupported opening.
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Fig.5 Comparisons of the analyzed solutions for the plastic zones by
the elasto-plastic model(left) and the strain softening model(right).
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Fig.6 Relationship between the plastic
areas and initial stress paths.
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