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Abstract
To investigate the effect of damage thresholds on the damage mechanical prop-
erties of soft rock with natural defects, an expression for the soft rock damage
threshold was derived based on damage threshold theory, combined with the
modified Lade-Duncan strength criterion and elastic Hooke’s law. A statistical
damage constitutive model for soft rock was established using Weibull distribu-
tion theory and Lemaitre’s strain equivalence theory, and its verification was
performed through triaxial compression tests. The results show that: the soft
rock damage threshold determined from the modified Lade-Duncan strength
criterion and elastic Hooke’s law is overly conservative, and natural defects sig-
nificantly affect the axial strain of rock. After modifying the damage threshold
using natural defects in rock as a correction variable, the damage evolution
law, failure process description, and stress-strain evolution of soft rock better
match reality, which verifies the scientific validity and rationality of the soft
rock damage constitutive model in this study.
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