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Stress Analysis of Wellbore Rock Based on Unified Strength Theory
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Abstract: Considering the effect of seepage action and pore water pressure on the rock around a
wellbore, the effective stress was corrected. Based on unified strength theory, full considering
the effect of intermediate principal stress, the elasto-plastic analyses were carried out. The
expressions of stress distribution for the rock around a wellbore and the unified solutions of the
elastic and plastic limit loads for the shaft stability were deduced. The analytical results indicate
that through changing the parameters in the formulas, the solutions can be degenerated to
analytical expressions in other strength theories simply, furthermore, the unified solutions can be
applied for the elasto-plastic analyses of all kinds of rocks. More profitable theoretical data can be
offered by limit analysis after the correction of effective stress for the shaft stability, and the
methods have certain theoretical and practical application values.
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