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Fig. 3 Interfacial transition zone between steel bars and concrete Fig. 4 X-ray diffraction patterns of corrosion products
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Fig. 8 Observed corrosion on surface of steel bars in concrete
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Fig. 9 Distribution of expansive force
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Fig. 12 Time-dependent change of strength of corrosion current of corroded steel bars in specimens
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Corrosion-induced expansive force and time-dependent change characteristics
of corrosion rate of steel bars in concrete
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Abstract In order to study the expansion and mechanism of corrosion of steel bars in concrete micro-structural
observations of the interfacial transition zone ITZ between steel bars and concrete at different corrosion stages were used
to depict the generation and development of the corrosion layers. The distribution of the expansive force of corrosion of the
steel bars was determined. The time-dependent change characteristics of the corrosion expansion-induced cracking process
of the concrete and the corrosion rate of steel bars were obtained. The test results show that the swellability of the
corrosion products of the steel bars and the porosity of the ITZ between the steel bars and the concrete enhance the
diffusion of Fe oxides into the pores in the ITZ. With corrosion the original interfacial region gradually becomes the
corrosion layer of the concrete mixed with the Fe oxides. Further development of the corrosion layer leads to the gradual
compaction of the interfacial regions on the surface of the steel bars so as to prevent the transport of air and oxygen in the
concrete armored layer to the corroded ITZ resulting in the decrease of the corrosion rate of the steel bars in the
concrete. Furthermore the corrosion products enhance the expansive force on the surface of the steel bars against the

concrete resulting in cracking of the concrete.

Key words concrete interface expansive force of steel bars corrosion rate time-dependent change characteristic





