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Methods used:
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Electrochemical impedance spectroscopy (EIS) test results.Schematic model of the pitting corrosion of galvanized steel in concrete pore solution.

OCP and LPR of the galvanized steel in concrete pore solution with Cl-.
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The surface morphology and chemical composition of the galvanized steel bars immersed in concrete pore solution.
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Conclusion

1. The chloride threshold value of GS was about 0.2 M, which is lower than

that of pure zinc (0.3 M).

2. When reaching the CTV, the corrosion rate the of the galvanized

coating was inhibited by the products formed on the surface. However,

for the pure zinc specimens, the corrosion rate was relatively higher.

3. The passive layer formed on the GS and Zn in concrete pore solution

showed n-type semiconductor properties, even after the addition of

lower concentrations of chloride ions.

4. The defect density of the passive film increased with the chloride ions,

resulting in poor corrosion resistant property.
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Background Experiments Simulation Conclusion 

Corrosion reduced the ductility of the reinforcement significantly. The rupture of the

steel bars transferred from ductile to brittle gradually with the increase of the corrosion

degree.

The ultimate strain of the corroded bars was reduced in an exponential curve when the

maximum corrosion degree was smaller than 30%; but the ultimate strain stayed stable

when the maximum corrosion degree overwhelmed 30%.

The corrosion morphology played an important role in the ductile performance of the

reinforcement in the tension test. The geometric properties of the residual cross-section,

radius gyration i, was considered an important parameter for the ultimate strain.

The curves of uniform corrosion could be treated as the enveloping lines for the

ultimate strain. For chloride-induced corrosion, the ultimate strain would be prone to the

plane shape-1 curves. While the corrosion induced by impressed current and

carbonation, the ultimate strain would be close to the uniform corrosion curves.

An empirical expression was proposed. The ultimate strain of the corroded bars could

be deduced by the information of corrosion degree and the corrosion morphology by

interpolation method, which would be helpful for the evaluation on the residual

performance of the corroded RC constructions.


