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Abstract The conventional finite element model does not consider the effect of semi-infinite assumption of diffusion field for
chloride ion in concrete based on the Fick’ s second law. This paper presents the finite element equations of chloride diffusion by
means of the Variational Principle. The concept and expression of compensation length is defined alone with compensation
coefficient for the finite element model based on the error function so that the error caused by the semi-infinite assumption is
eliminated. The precise integration technology is incorporated into the finite element model for chloride diffusion in concrete so as
to improve the computational accuracy efficiency and convergence of the FEM. The diffusion matrix and distribution matrix are
defined for the FEM model. The lumped and consistent versions of distribution matrix are investigated respectively. Examples in
the paper show that the proposed method yields results agreeing well with the closed form solution.
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