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ABSTRACT

The mean-field approach of inclusion theory combing with the thick-walled model is
used to simulate corrosion residual stresses of reinforced concrete due to the steel corrosion in
this study. Reinforced concrete as a whole is taken as a two-phase composite, where isotropic
concrete is referred as a matrix and the steel, a reinforced-bar, with a cubic structure as the
inclusion, respectively. This arrangement of the composite forms a transverse isotropic
property. The electric current is used to accelerate corrosion in the reinforced-bar within
reinforced concrete, and corrosion strains of concrete are also measured in experiments.
Among experiments, direct current linear polarization method of electrochemistry is used to
measure the corrosion rate of the steel, polarization resistivity and Tafel constant. These
parameters allow one to calculate the weight loss and corrosion strains of the steel. Results
show that the corrosion residual stresses and strains of concrete at the 4 cm distance are close
to the experimental values during the corrosive procedure. Meanwhile, the annular residual
stress of concrete dominates the corrosive damage of the reinforced concrete. Thus, the
proposed method can simulate the corrosion residual stresses of concrete at different positions
within reinforced-concrete effectively.

Keywords: mean-field approach, corrosion residual stress, reinforced concrete.
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