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Abstract

It is very important to define a constitutive model in order to describe mechanical behaviors of concrete material un-
der multiaxial forces. This paper proposes a novel potential function which can be used in constitutive law for a wide
category of ductile and brittle and pressure-sensitive materials. This novel potential function permits the possibility
of transition between most forms of existing associated yield surface of quasi-brittle materials (concrete) and ductile
materials (steel). In this research, the potential function is generalized to several associated functions with failure
criteria, such as Drucker-Prager, Tresca, Modified Tresca, Mohr-coulomb, Von-Mises, Rankin, and others. Also, the
convexity and smoothness of plasticity surface of this function are investigated. Then a tri-axial elasto-plasto-fracture-
damage constitutive law for the modeling of concrete is presented. It’s determined that the constitutive model is suit-
able enough for three-dimensional structural applications and it seems to have a high ability to reasonably predict the
response of concrete beams, walls and columns and other semi-brittle elements under cyclic loading.
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chanics; Damage theory.
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