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Continuum Damage Model of Concrete using Hypothesis
of Equivalent Elastic Energy
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Abstract

Concrete contains numerous microcracks at initially poured. The growth and propagation of
microckacsk are believed to finally incur the faiure of concrete. These processings are under-
stood as a damage. Damage is represented as a second-order tensor and crack is treated as a con-
tinuum phenomenon. In this paper, damage is characterized through the effective stress concept
together with the hypothesis of elastic energy equivalence, and damage evolution law and
constitutive equation of a damage model are derived by using the Helmholtz free energy and the
dissipation potential by means of the thermodynamic principles. The constitutive equation of the
model includes the effects of elasticity, anisotropic damage and plasticity of concrete, There are
two effective tangent stiffness tensors in this model : one is for elastic-damage and the other for
plastic damage. For the verification of the model, finite element analysis was performed for the
analysis of concrete subject to uniaxial and biaxial loading and the results obtained were
compared with test results.

Keywords : damage, microcrack, hypothesis of equivalent elastic energy, effective stress, plas-
ticity of concrete, anisotropy, finite element analysis
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