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An elastoplastic constitutive model based on modified
Mohr-Coulomb criterion and its numerical implementation
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Abstract: Due to the conventional Mohr-Coulomb criterion used for geotechnical materials with its limitation for overestimation of
tensile performance, a modified Mohr-Coulomb model is established considering maximal tensile stress criterion. The main contents
of the implicit constitutive integration algorithm are discussed systematically; and the consistent stiffness matrix is deduced. Based on
the implicit Euler stress integration algorithm, the UMAT subroutine of the modified Mohr-Coulomb model is developed in
ABAQUS. With the new developed model, the numerical simulation of uniaxial tensile test and triaxial compression test is
implemented respectively. The study shows that the developed modified Mohr-Coulomb UMAT subroutine could effectively depict
the tensile performance of geotechnical materials and fill up the deficiency of the Mohr-Coulomb model in ABAQUS.
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