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Durability Prediction for Concrete Structures Exposed to Chloride Attack
Using a Bayesian Approach

Hyun-Jun Jung", Goangseup Zi"*,

Jung-Sik Kongl), and Jin-Gu Kangl)

l)Dept. of Civil & Environmental and Architectural Engineering, Korea University, Seoul 136-713, Korea

ABSTRACT This paper provides a new approach for predicting the corrosion resistivity of reinforced concrete structures
exposed to chloride attack. In this method, the prediction can be updated successively by a Bayesian theory when additional data
are available. The stochastic properties of model parameters are explicitly taken into account into the model. To simplify the pro-
cedure of the model, the probability of the durability limit is determined from the samples obtained from the Latin hypercube sam-
pling technique. The new method may be very useful in designing important concrete structures and help to predict the remaining
service life of existing concrete structures which have been monitored.

Keywords : corrosion, bayesian theory, durability prediction, remaining service life, monitoring.
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Table 1 Measured data in the field, FO

Cx Time (months)
Type | Depth (mm) 6 12 24 36 48
10 1.50 | 2.80 | 3.48 | 3.90 | 5.52
FO 20 0.42 | 090 | 1.80 | 2.69 | 3.12
25 0.17 | 031 | 090 | 1.68 | 2.16

Table 2 Variables for prior-estimation, FO

Design parameters |Prior-estimation (mean, standard deviation)
Dy(x10"* m’s N (6, 1.2)

FO n N (0.4, 0.08)
C, (kg/m’) N (9, 1.8)
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Fig. 3 Change of chloride concentration measured at 10 mm
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4 —
Prior
3 Posterior
? -
S o
& 2]
<]
o
Prior distribution
14 95% Confidence interval of prior
O Posterior distribution (2 data)
95% Confidence interval of posterior (2 data)
T * Data used for the Bayesian updating
X O Measured data (3 data)
0 T I T I T | T I 1 I

0 20 40 60 80 100

time [months]

Fig. 5 Change of chloride concentration measured at 25 mm
distance from the surface, FO
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Table 3 Measured data in the field, EN

Cx Time (years)
Type | Depth (mm) 1 2 4 10
10 6.00 8.67 11.01 12.00
EN 20 3.99 6 7.32 11.01
25 3.33 5.34 6.99 10.5

Table 4 Variables for prior-estimation, EN
Design parameters Prior—estimatiog .
(mean, standard deviation)

Dy (107 m’/s) N (6, 1.2)

EN n N (0.4, 0.08)

C, (kg/m’) N (20, 4.5)
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