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Tab.1 Known data
E/MPa on/MPa e, /107° )
C30 38 000 46.5 1 550 0.05
C50 39 000 62.4 1 820 0.05
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Fig.2 Verification of theory and test results of stress — strain curve
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A Generic Constitutional Model for Concrete Materials in Axial

Compression and Its Application
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Abstract There are many equations for the stress — strain curve of plain concrete under axial compression. The
nonlinear performance of the curve and strain softening are analyzed through a meso — damage model. Based on the
hypothesis of strain equivalence and theory of damage mechanics an elastoplastic damage constitutional model of
concrete subjected to uniaxial monotonic loading is established. Existing stress — strain relations of concrete under
the loading can be deduced from the model . The stiffness degradation and plastic strain can be shown in the model .
The function of damage and plasticity strain is given and the coefficients used in the model can be determined by
the condition of the curve on the characteristic points and method of optimization. It is found that theoretical curve
has a good agreement with the experiments.
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