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Chloride Penetration into Concrete in Tidal Zone by Diffusion-Convection Analysis
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Abstract

Analysis of chloride penetration into concrete is performed considering the repeated wetting and drying conditions of tidal zone,
by means of the developed finite element program which enables the diffusion—convection analysis to be conducted. Heat conduction
and moisture diffusion are also included in the finite element analysis program in order that their effects to chloride penetration
may be considered. For the efficiency of calculation, the analyses of temperature, relative humidity and free chloride concentration
are conducted successively in that order, by treating the convection of chloride due to moisture diffusion as an source or sink term.
By comparing the analysis result from finite element analysis, where main variable is a wetting and drying period, with the
chloride profiles from ACI Life-365 method, it is shown that the Life-365 method gives an accurate result for the submerged zone
but does not consider the differences of wetting and drying period. To obtain an accurate chloride profile in the tidal zone, it is
confirmed that the diffusion-convection finite element analysis should be applied.

Keywords - chloride penetration, diffusion, convection, tidal zone, wetting and drying conditions
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