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Service Life Variation for RC Structure under Carbonation Considering Korean
Design Standard and Design Cover Depth

Yun-Shik Kim', Seung-Jun Kwon®*

Abstract: In this paper, service life for RC(Reinforced Concrete) substructure subjective to carbonation was evaluated through deterministic and
probabilistic method considering field investigation data and Design Code(KDS 14 20 40). Furthermore changes in service life with increasing
COV(Coefficient of Variation) and equivalent safety index meeting the same service life were studied. From the investigation, the mean and its COV
of cover depth were evaluated to 70.0 ~ 90.0 mm and 0.2, respectively. With intended failure probability of 10.0 % and 70 mm of cover depth, service
life decreased to 137 years, 123 years, and 91 years with increasing COV of 0.05, 0.1, and 0.2, respectively. In the case of 80 mm of cover depth, it
changes to 179 years, 161 years, and 120 years with increasing COV. The equivalent safety index meeting the same service life from deterministic
method showed 1.66 ~ 3.43 for 70 mm of cover depth and 1.61 ~ 3.24 for 80 mm of cover depth, respectively. The various design parameters covering
local environment and quality condition in deterministic method yields a considerable difference of service life, so that determination of design parameters
are required for exposure conditions and parameter variation.
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Fig. 1 Concrete carbonation mechanism (Kim et al., 2015)
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Fig. 2 Carbonation progress of reinforced concrete over time and time
of corrosion of buried rebar (KCI, 2003)
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Table 1 Engineering uncertainties in durability design (KCI, 2003;
DuraCrete, Final Technical Report, 2000)
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Table 4 Initial value of random variable applied for evaluation

Parameter (Mean value, Coefficient of variance)

Case Deo, a Cover depth Ac
(x10® m¥sec)  (kg/m’) (mm)  (x10% kg/m®)

70-1 (2.7,0.1)  (44.8,0.1) (70, 0.05)

70-2 (2.7,0.1)  (44.8,0.1) (70,0.10)  (751,0.018)

70-3 (2.7,0.1)  (44.8,0.1) (70, 0.20)

80-1 (2.7,0.1)  (44.8,0.1) (80, 0.05)

80-2 (2.7,0.1)  (44.8,0.1) (80,0.10) (751,0.018)

80-3 (2.7,0.1)  (44.8,0.1) (80, 0.20)
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Table 6 Equivalent safety index for same service life from
deterministic method
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Fig. 10 Equivalent safety index for same service life considering COV
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