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Chemical-mechanical Transformation of Reinforcement Corrosion Expansion Effect on
Concrete under Chloride Attack
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Abstract: A calculation framework was proposed to transform the chemical action of reinforcement corrosion in concrete into
mechanical action, leading the chemical reaction of reinforcement corrosion to the macroscopic mechanical behavior. A calculation
equation of current density ., was obtained by the corrosion rate model under different humidity conditions. A relationship between
corrosion layer thickness ¢ and reinforcement corrosion rate 7., was thus determined based on the Faraday law. Also, a relationship
between the corrosion expansion stress ¢ and the corrosion layer thickness J was obtained by the uniform corrosion expansion model.
Based on the numerical results, the corrosion current density, corrosion layer thickness and corrosion expansion stress in the
calculation frame could be in reasonable agreement with the reported values, thus indicating that the framework of chemical
mechanical transformation is feasible.
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