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Chloride-Penetration Analysis in
Cracked Early-Age Concrete
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Abstract

In this study, a mathematical model is established for prediction of chloride penetration in
unsaturated cracked early-age concrete. The model is combined with models for thermo-hygro
dynamic coupling of cement hydration, moisture transport and micro-structure development.
Chloride permeability and water permeability at cracked early-age concrete specimens are
evaluated using a rapid chloride permeability test and a low-pressure water permeability test,
respectively. Then, a homogenization technique is introduced into the model to determine
equivalent diffusion coefficient and equivalent permeation coefficient. Increased chloride transport
due to cracks at the specimen could be predicted fairly well by charagterizing the cracks using
proposed model. Proposed model is verified by comparing diffusion analysis results with test
results.
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