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Evaluation of Chloride Diffusion Characteristics in Concrete with
Fly Ash Cured for 2 Years
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When RC(Reinforced Concrete) structures are exposed to harsh environment, deterioration phenomenon occurs, and the corrosion in
rebar due to chloride intrusion is known as representative deterioration, so called chloride attack. In this paper, chloride resistance
performance of 2 years aged concrete is evaluated considering 3 levels of water to binder ratio(0.37, 0.42, and 0.47) and 2 levels of
substitution ratio of fly ash(0% and 30%). Accelerated chloride diffusion coefficient tests referred to Tang’s method, total passed charge
tests referred to ASTM C 1202, and compressive strength tests referred to KS F 2405 are performed. With adaptation of the previous
test results and the results from this study, time-dependent chloride diffusion characteristics are analyzed for each concrete. The FA(Fly
Ash) concrete has higher chloride resistance performance than OPC(Ordinary Portland Cement) concrete. According to the evaluation
standard of ASTM C 1202, the FA concrete has “Moderate” grade after 49 days while OPC concrete does “Moderate” grade after 365
days. As the results of time-parameter for chloride diffusion, OPC concrete and FA concrete show the decreasing behavior of
time-parameters with increasing water to binder ratio. Also, FA concrete has 1.57~2.74 times of time-parameter than OPC concrete.
That’s cause is thought that the time-parameter indicates the gradient of decreasing of diffusion coefficient. FA concrete has higher
time-parameters than OPC concrete by pozzolanic reaction of FA.
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C 1202 2005).
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Fig. 1. Mimetic diagram and test condition for Tang's method
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Table 4. Evaluation standard for chloride resistance by ASTM C 1202

Total passed charge(coulomb) Chloride ions permeability
> 4,000 High
2,000 ~ 4,000 Moderate
1,000 ~ 2,000 Low
100 ~ 1,000 Very low
< 100 Negligible
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Fig. 2. Test results for diffusion coefficient considering W/B and
substitution ratio of FA
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