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A Nonlinear Constitutive Model for Progressive Fracturing of Concrete

R B e
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Abstract

Presented is a nonlinear constitutive model for progressive tensile fracturing of concrete.
The model is incremental, path-dependent, and tensorialy invarjant. The total strain tensor is
assumed to be a sum bf a purely ‘elastic component and an inelastic component, The miaterial
is considered to contain weak planesof all directions which characterize the planes of the
microcracks. A one-to-one functional dependence is assumed between the normal stress and the
" normal strain actross each of the weak planes. The tangential stiffness of concrete is then deri-
ved form the principle of virtual work. The present theory can be applied to loading histories
which are nonproportional or during which the principal directions rotate. Good agreement
with the available direct tensile test data which cover strain-softening is demonstrated.
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