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ADAMAGE CONSTITUTIVE MODEL FOR ROCK WITH PLASTIC
VOLUME STRAIN

"WEI Li-de* , YANG Chun-he® , Xu Wei-ya?
(1. Institute of Rock and Soil Mechanics, the Chinese Academy of Science, Wuhan 430071, Ching;

2. Institute of Geotechnical Engineering, Hohai University, Nanjing 210098, China)

Abstract: The Eshelby equivalent inclusion method is an effective method to establish the constitutive models
for elastoplastic and damage rock. There have been only a few publications addressing the Eshelby equivalent
inclusion method for establishment of the constitutive models until now. In this paper, a Helmholtz free energy
function for damage rock with plastic volume strain is set up by the Eshelby equivalent inclusion method in the
framework of continuum damage mechanics. A constitutive equation for damage rock with plastic volume strain is
obtained from the Helmholtz free energy function with the theory of continuum damage mechanics. The
corresponding damage evolvement equation and an evolvement equation of plastic volume strain are deduced.
Numerical results show that the constitutive model can reflect the plastic volume strain affecting damage and
damaged rock can not transfer tensile stress.
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Fig.1 Damage evolvement curve
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Fig.2 Stress-strain curve
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