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Probability Analysis on Carbonation Rate
of Concrete Structures in Seoul Metropolitan Area
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ABSTRACT : The CO, concentration and temperature at atmosphere is sharply increased with
time due to global warming phenomena. The most common deterioration cause of concrete
structures in urban environment is carbonation. Thus, in this study, the in-situ investigation of
carbonation of concrete structures is accomplished. The carbonation progress of concrete
structures is estimated and compared with other studies. The carbonation rate coefficient K and
CO;, diffusion coefficient D, are calculated through the probability analysis. From these

results, the maximum carbonation depth on carbonation rate coefficient is 51.79 mm in 50 years
and carbonation progress of concrete structures is increased by high chloride concentration. In
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comparative analysis with carbonation progress of other countries, UK is slowest than any other

countries and the others are similar to South Korea. The maximum carbonation depths on CO;
diffusion coefficient are 41.51 mm, 43.36 mm, 45.13 mm with 0.55, 0.60, 0.65 water-cement ratio.

Key Words : in-situ investigation, probability analysis, carbonation rate coefficient, CO;

diffusion coefficient
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Input parameters :
® Max carbonation depth
o Time of exposure
® Compressive strength

|

Estimate of parameters :
@ Carbonation rate coefficient
® CO, diffusion coefficient

Probabilistic
distribution
Results of study :

@ Estimate of carbonation depth with time
@ Effect of CI' on carbonation depth

—

Determination of required cover depth
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