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A New Model of Damage Evolution in Concrete under Sulfate Attack

BAO Yan-lin, CHEN J ian-kang*
( Faculty of Mechanical Engineering & Mechanics, Ninbo University, Ningbo 315211, China )

Abstract: Based on the tensile strength of the concrete, we provide a criterion for the micro-crack’s nucleation,
We also derive the equation of micro-crack nucleation rate on the basis of Bai’s model,, which relates to the
driving force of damage. Assuming that the micro-crack growth obeys Seaman extended equation, and

combining with the equilibrium equation of the evolution of the micro-crack number density, we set uo the
first-order ordinary differential equation of the micro-crack number density evolution for the characteristic curve.
Per the volume integral of the micro-crack, the new model of the degradation of concrete damage has been built.

The parameters of this model are determined by the experimental results. The results show that the damage
degradation model obtained in this research can better reflect the evolution rule of concrete erosion damage.
Key words: sulfate attack; concrete; micro-crack nucleation; damage evolution



