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Finite Element Numerical Implementation of Elastoplastic

Damage Creep Model
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(College of Mechanics and Materials, Hohai University, Nanjing, Jiangsu 210098, China)

Abstract; Based on the implicit stress integration return mapping algorithm, the UMAT subroutine of the elastoplastic

damage creep model is developed in FEM software of ABAQUS. Compared with experimental data, the numerical sim-

ulation of triaxial compression test and creep test is implemented in FEM respectively, it shows that the simulation re-

sults of the developed constitutive model is very close to the experimental results which proves that the UMAT can be

used to accurately simulate the mechanical characteristics of the soft rock and overcome the deficiency of the model in

ABAQUS. Using the constitutive model, the numerical analysis is applied to underground excavation, the displacement

on the surface and the variation with time of the top of tunnel settlement are obtained. These results indicate that the

developed UMAT is correct and reliable which can provide reasonable suggestions in underground engineering.
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