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STUDY ON STATISTICAL DAMAGE CONSTITUTIVE MODEL OF SOFT
ROCK BASED ON UNIFIED STRENGTH THEORY

LI Hangzhoul, LIAO Hongjianl, 2, SHENG Qian2

(1. Deparment of Civil Engineering, Xi¢an Jiaotong University, Xi¢an, Shaanxi 710049, China; 2.
Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract

Based on unified strength theory, considering Lode parameter, unified strength parameters of materials are proposed,
which change with Lode parameter and the intermediate principal stress coefficient b, and planar style strength criterion of
unified strength theory which can consider the intermediate principal stressis obtained. Assuming distribution statistical
probability of micro-units strength, statistical damage variable is defined; and the statistical damage constitutive equation
is proposed under triaxial stress state based on the unified strength theory. The proposed constitutive equation is verified
by triaxial experiment of soft rock, the comparison between experimental results and theoretical resultsis processed; and
the results show that the proposed constitutive model can predicted the relationship between stress and strain of soft
rock, especially the characteristic of strain softening. Furthermore, on the basis of the unified strength theory and the
mobilized internal frictional angle of the unified strength parameter, effects of Lode parameter and the intermediate
principal stress coefficient b on deviatoric stress-strain relationship are investigated theoretically; and results show that
the deviatoric stress-strain curvesrise to a certain value with increasing Lode parameter, and then decrease with Lode
parameter; and the deviatoric stress-strain curves rise with increasing intermediate principal stress coefficient b.
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