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Service Life Evaluation of RC Column Exposed to Carbonation
Considering Time-dependent Crack Pattern

1
HYE

Seung-Jun Kwon'"

(Received March 2, 2016 | Revised March 14, 2016 | Accepted March 15, 2016)

RC(Reinfored Concrete) structures exposed to carbonation in urban city have durability degradation with extended service life and
cracks in concrete causes a local accelerated carbonation. In the present work, crack effect on carbonation depth is investigated and
the service life of RC structure is evaluated considering cracks from early age and time-dependent cracks based on the previous field
investigation. DFP(Durability Failure Probability), safety index, and the related service life are calculated considering the time to crack
width reaches to maximum crack width(o.3mm). The results with time effect on crack width show lower DFP and longer service life,
which seems to be reasonable compared with conservative results from crack effect from initial stage. Furthermore, crack effect is
evaluated to be insignificant on DFP and service life. The technique with time-dependent crack effect on carbonation can be effectively
used for RC structure containing cracking in use.
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Table 1. Exposure conditions for target structure

CO, Average | Average

. Note
concentration| R.H. temp.

- RC columns
- Contamination of surface
- Roughly sheltered from rain

353ppm 69% | 12.2°C
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Fig. 2. Photo and crack mapping for target structure

Table 2. Random variables from field investigation

Mean |Carbonation velocity
Types cov (mm) (mm/year™) Number of sample
Sound 0.21 11.7 2.778 56
Cracked | 0.15 24.6 5.798 24
Cover
depth 0.22 57.5 - 30
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Determination of random variables from field
investigation

h

Determination of carbonation velocity
- Sound concrete
- Cracked concrete (0.1, 0.2, and 0.3mm)

e

Monte Carlo Simulation- input random

variables (cover depth, carbonation depth)
For P(Carbonation depth > Cover depth)

Counting the number for
: n(Carbonation depth > Cover depth)
t=1,2...intended service period
$

Calculation of durability failure probability =

n/ Total simulation number (N)

. 4

Termination when t= intended service life

Fig. 3. Flowchart for service evaluation
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