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Probabilistic Analysis of Repairing Cost Considering Random Variables of
Durability Design Parameters for Chloride Attack

Han-Seung Lee', Seung-Jun Kwon*

Abstract: Repairing timing and the extended service life with repairing are very important for cost estimation during operation. Conventionally used

model for repair cost shows a step-shaped cost elevation without consideration of variability of extended service life due to repairing. In the work,
RC(Reinforced Concrete) Column is considered for probabilistic evaluation of repairing number and cost. Two mix proportions are prepared and chloride

behavior is evaluated with quantitative exterior conditions. The repairing frequency and cost are investigated with varying service life and the extended
service life with repairing which were derived from the chloride behavior analysis. The effect of COV(Coefficient of Variation) on repairing frequency
is small but the 1st repairing timing is shown to be major parameter. The probabilistic model for repairing cost is capable of reducing the number of
repairing with changing the intended service life unlike deterministic model of repairing cost since it can provide continuous repair cost with time.
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Fig. 2 Target RC structure for chloride penetration analysis

Table 1 Concrete mix proportions for chloride penetration analysis

Unit(kg/m’)
Binder
C SG

Case W/B
S SP AE

OPC37 037 168 454 - 952 767 1 0.02
SG 40 040 160 280 120 972 785 0.75 0.01

WB: Water to binder ratio, W: Water, C: Ordinary Portland Cement
SG: Ground Granulated Blast Furnace Slag(GGBFS)
G: Gravel, S: Sand, SP: Super plasticizer, AE: Air entrainer
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Table 2 Analysis conditions for chloride penetration for repairing
model

Surface chloride content 13.0 kg/m’
Temperature Constant 15°C
Time to build up 4.0 years
Cover depth 85 mm
Critical chloride content 1.2 kg/m®

o o 1.2 kg/m” for initial condition
Service life determination 5 . .
0.1 kg/m’ for repairing condition

Table 3 Results for calculation of maintenance free period and repair
period(year)

Case Repair timing(year)
OPC 37 8.1
Maintenance free period
SG 40 15.5
Rebairi o OPC 37 20.0
epairing perio
pairng p SG 40 43.5
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Fig. 3 Repairing number and required budget for each mix conditions
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Table 4 Analysis condition for repairing budget for each case

Cases OPC 37 SG 40
Intended service life(years) 100 100
Ist repairing period(years) 8.1 15.5
COV for 1st repairing 0.2 0.2
Additional repairing period(years) 20.0 43.5
COV over st repairing 0.25 0.25

Repairing budget: 100(constant)

Calculation interval: 5 years
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