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Abstract Concrete was considered as a three-phase composite material consisting of aggregate interfacial transition zone ITZ

and cement paste with interfacial cracks located on the aggregate surfaces and thus a circular unit cell model was developed.
Since the ITZ thickness was much smaller than the aggregate size the advancing front method was adopted to divide the unit cell
as accurately as possible and the finite element method was then used to obtain the numerical solution to the chloride diffusion
coefficient of concrete. The validity of the numerical method proposed herein was preliminarily verified with the experimental data

and the effect of the mesostructure of concrete on the chloride diffusion coefficient was evaluated quantitatively. Based on the
numerical result it is found that the chloride diffusion coefficient of concrete increases with the increase of the interfacial crack
angle and ITZ thickness but decreases with the increase of aggregate diameter and that the aggregate gradation is of significant
influence on the chloride diffusion coefficient of concrete.
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