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Abstract The basic characteristics of strength and strength criterion of hard rock are studied based on the analysis
of the results of multiaxial loading and unloading tests of hard rock it is shown that the multiaxial loading and
unloading strengths of hard rock have intermediate principal stress effect minimum principal stress effect

hydrostatic pressure stress Lode angle effect and difference effect under tension and compression. This paper
presents a deviatoric plane shape function characterized by two parameters transiting between Rankine type
strength curve and Drucker-Prager type strength curve. Combined with modified meridian plane shape function of
Wiebols-Cook strength criterion based on effective strain energy an isotropic unified strength criterion of hard
rock is constituted. Many loading and unloading test data of hard rocks have validated that the strength criterion
can reflect objectively the basic characteristics of the strength of isotropic hard rock and the nonlinear
characteristics of hard rock strength. Through parameter adjustment the unified strain energy strength criterion
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presented in this paper unified many current strength criteria to one strength theory which makes the numerical
realization of strength theory more convenient. The unified strain energy strength criterion is applicable for
various isotropic hard rocks so as to further enrich the research achievements of unified strength theory.

Key words rock mechanics hard rocks strength criterion unified strength theory intermediate principal stress
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Table 1 Typical examples of unified strain energy strength criterion for hard rock
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