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Constitutive Model for Hardening Materials such as Rock or Concrete
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Abstract

The aim of this study is to provide the stress-strain behavior of hardening geological materials
such as rock or concrete on three dimensional spaces by using Desai model based on plastic theory.
To validate proposed model, truly triaxial tests with high pressure under variety of stress paths
in which three principal stresses were controlied independently using concrete materials were perfo-
rmed. The main results are summerized as follows:

1. Various stress paths for hardening materials used are satisfactorily explained by performing
the truly triaxial test with high pressure. This is very important to investigate constitutive equations
for materials like rock or concrete.

2. Since the proposed yield function is continuous, it avoids the singularity point at the intersection
of two function in the previous models,thus,reducing the difficulties for computer implementation.

3. Analytical predictions for yielding behavior on J,—+\/Jup, octahedral and triaxial plane, as well
as volumetric strain and stress-strain behavior agree well with experimental results.
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