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Study on longitudinal corrosion behavior of internal

reinforcement in repaired concrete
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Abstract: The micro-cell and macro-cell corrosion is prone to re-occurrence on the steel bar in the repaired concrete
under the chloride ion erosion. To explore the longitudinal corrosion characteristics of steel bars after concrete
repair, a multi field coupling model of material transfer, dynamic definition of corrosion area and electrochemical
corrosion was constructed. According to the test data in the existing literature, the feasibility of defining the
dynamic corrosion area based on Tafel slope was verified. In addition, the longitudinal micro and macro cell
corrosion mechanism and the non-uniform corrosion distribution characteristics of the internal reinforcement in
repaired concrete were analyzed through the constructed model. Besides, the repair effects under different length of
repair area and initial state of concrete were discussed. The results show that the reinforcement corrosion in the
repaired concrete occurs in the old concrete area near the repaired interface, and there is obvious anodic ring effect
at the repaired interface. The increase of chloride concentration in the old concrete area before patch repair will
significantly increase the corrosion rate. Additionally, the corrosion rate of the reinforcement increases with the
increase of length of the old concrete repair area.

Key words: chloride ion; repaired concrete; reinforcement corrosion; micro-macro cell corrosion
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density at steel surface
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Tab. 2 Model initial condition, boundary condition and diffusion coefficients
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