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Carbonation rate coefficient is an important parameter in service life design for concrete
structures. Natural carbonation is the most reliable method, but it takes long time to determine
the carbonation coefficient for different concretes. Accelerated carbonation test, however, can
provide carbonation coefficient within a relatively short period of time. In previous study, some
researchers suggested that 1-week of accelerated carbonation at 4% CO, concentration was
approximately equivalent to one year of laboratory natural carbonation. While others argued
that at 3-5% CO, concentration, 1-week of accelerated carbonation is equivalent to about 0.45
years of laboratory natural carbonation for fly ash concrete and 0.6 years for GGBFS concrete,
respectively. The controversial findings called for investigation on correlation between
accelerated carbonation and laboratory natural carbonation, to obtain reliable parameter for
service life design of reinforced structures made of fly ash or GGBFS concrete.

This paper investigates the correlation between accelerated carbonation and laboratory natural
carbonation for concrete with 5-45% fly ash content (same water to binder ratio and varying
strengths), 50% and 70% GGBFS content concrete, and a control 40 MPa OPC concrete. With
up to 25 weeks of accelerated carbonation at 2% CO, concentration and one year of laboratory
natural carbonation, results show that for the tested concretes, 1-week of accelerated
carbonation at 2% CO, is approximately equivalent to an average of 9-10 weeks of laboratory
natural carbonation for fly ash concrete and 12-13 weeks for GGBFS concrete, respectively.
Long-term laboratory natural carbonation is still underway to provide a more precise
correlation.



