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Bond Behavior Between Corroded Rebar and Concrete

Ema KATO*
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Synopsis

Port and harbor concrete structures suffer from the chloride attack that may cause deterioration of
materials. For example, expansion of rebar due to corrosion may induce cracks in concrete and
consequent fall of cover concrete. The material deterioration decreases structural performances.
However, the relationship between the degree of rebar corrosion and structural performance has not
been made clear.

In this study, the relationship between the states of rebar corrosion and deterioration of bond
property between rebar and concrete has been experimentally investigated. It was evaluated that the
effects of degree of rebar corrosion and deterioration of bond property on tension stiffening and
crack distribution of reinforced concrete member. The experimental results showed that the tension
stiffening and crack distribution were influenced by deterioration of bond property between rebar
and concrete depending on the cross-sectional loss of rebar. Non-linear FEM analysis focusing on
the deterioration of structural performance was conducted. In the analysis, the cross-sectional loss of
rebar and the deterioration of bond property obtained by the experiments were taken into account.
As a result, the quantitative evaluation method of bond behavior between rebar and concrete was
proposed in the analysis.

Key Words: reinforced concrete, rebar corrosion, bond property, tension stiffening, crack
distribution
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