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Numerical analysis of chloride ion transport in RC structure under
drying-wetting cycles

PENG Jianxin', CHENG Xiaokang', YANG Yiming’

(1. School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China;
2. School of Civil Engineering, Hunan City University, Yiyang 413000, China)

Abstract: In order to obtain the chloride ion transport law in reinforced concrete structures under dry
and wet alternating effects. Considering the blocking effect of steel reinforcement, a model of chloride
ion convective transport in reinforced concrete structures under dry-wet alternation is established, the
applicability of the model is verified through experiments, and the parameters are analyzed based on
two-dimensional meso-concrete model. The results show that the blocking effect of steel reinforcement
causes chloride ions to accumulate on the surface of concrete and increase with the increase of dry-wet
alternation time. In the mesoscopic model, with the accumulation of chloride ions in concrete, the
peak value and location of chloride ion content appear in the surface layer. The chloride ion content was
larger in reinforced concrete structures compared to plain concrete, and the chloride ion content was
positively correlated with the increase in reinforcement diameter. The increase in the dry-to-wet time
ratio accelerated the transport of chloride ions within the concrete, and the lower the initial solution
saturation is, the higher the chloride ion content is, When the initial saturation is 0.1, the peak chloride
ion content is 0.605%.

Key words: reinforced concrete; drying-wetting cycles; convective diffusion of chloride ions;
mesoscopic model
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Fig. 2 Experiment beam model(unit: mm )
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Fig. 4 Comparison between test values and numerical results
for chloride concentration
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