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Analysis of Carbonation for Harbor Concrete Structure
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Abstract : Carbonation is one of major factors influencing on the durability of concrete structure. This paper
investigates the effect of carbonation on the soundness of harbor concrete structure and quantifies the influence
of carbonation based on in-situation data tested at 369 points in 69 harbor facilities. The relationships between
carbonation depth and cover depth, and between carbonation depth and compressive strength are studied and the
failure probability of durability, that is the initiation probability of steel corrosion, is evaluated on the basis of
reliability concept. The in-situation test results showed that the ratio of carbonation depth to cover depth was less
than 0.2, and the carbonation depth increased with age. In most cases, the failure probability of durability by
carbonation was less than 10%. Therefore, it can be concluded that the influence of carbonation on the durability
of harbor concrete structure is smaller than other factors deteriorating the durability of harbor concrete structure.

Keywords : Harbor concrete structure, carbonation, durability, steel corrosion, reliability
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Table 1. Coefficient of variation of in-situation data

579

Standard design Age (years) Test Carbonation depth(cm) Shimidt hammer strength(MPa)
strength(MPa) Range Average Points  Average  Stan.Dev. Cov. Average  Stan.Dev. Cov.
8-10 9.2 57 0.35 0.17 0.49 245 2.1 0.09
21 18-20 20 28 0.44 0.25 0.57 252 3.7 0.15
26-28 27.0 50 0.42 0.13 0.31 25.0 3.1 0.12
” 5-7 6.4 58 0.32 0.16 0.50 26.1 2.3 0.09
9-12 9.8 32 0.37 0.18 0.49 26.9 1.7 0.06
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