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Analytical solution for corrosion damage of reinforced concrete structures

ZHENG Jian-jun®, ZHOU Xin-zhu', LI Chun-ging?
(1. Zhejiang University of Technology, Hangzhou 310014, China; 2. University of Dundee DD1 4HN, UK)

Abstract: The damage of reinforced concrete structures due to reinforcement corrosion is analyzed. Assuming the
corrosion layer on steel bar surface is uniform and taking the softening characteristics of concrete into account the
corrosion damage model for concrete cover is developed. In the model, the damage process of the concrete cover
isdivided into two distinct phases: elastic deformation and partial cracking. By establishing and solving the
differential equation corresponding to each phase the displacement and stress at arbitrary point in concrete cover
and at arbitrary instant are obtained. Based on this analytical solution, the instant of initial cracking, the instant of
complete cracking and the corrosion-induced expansive force are deduced. The validity of this solution is verified
by experimental data.
Key words:. concrete; corrosion damage of reinforcement; instant of initial cracking; instant of complete cracking;
corrosion-induced expansive force



