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Probability-Based Prediction of Time to Corrosion Initiation of
RC Structure Exposed to Salt Attack Environment Considering

Uncertainties
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ABSTRACT

Chloride ingress is a common cause of deterioration of reinforced concrete structures.
Modéling the chloride ingress is an important basis for designing reinforced concrete structures
and for assessing‘ the reliability of an existing structure. The modelling is also needed for
predicting the deterioration of a reinforced structure.

This paper presents an approach for the probabilistic modeling of the chloride-induced
corrosion of reinforcement steel in concrete structures that takes into account the uncertainties
in the physical models. The parameters of the models are modeled as random variables and
the distribution of the corrosion time and probability of corrosion are determined by using’
Monte Carlo simulation. The predictions of the proposed model is very effective to do the
decision-making about initiation time and deterioration degree.
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Figure 1 Schematic modeling of chloride ingress into concrete’

2. BAIMAAIT] o5 AT 2EAM

21 % mA4®
EAMAAZE dEat] AaE dEdel 2od d & APdME Bl i Fick's 2nd law
g 7oz @ Ten 2L oE4g ol g

C(x,1)=C, {l—erf[z\/%:'}
5C _9°C 2
_5—‘7=D§ ’ =Ca{e;fc[2fm]} erf(z) =7_-rexp(— )dt’ erfe=1-erf

dr|H, Clx.t)e 2aE FHOZRE 999 A xolAe o
C,= 29 ¥3l2 o|&%¥(kg/m’), x= HEFA(cm)ol L erfs &3 2 H9 dd4E 71e
Atk Bk x cmd HBEAE AR E F2E Rao) AYHE ARL
x* C
T = —— = -H e
o =AD 7 with | (cuj

22 dEHo] EAsE 24
GRS

FANN ANE A% g2 1 gedelt & YAAEES 238 3L
A8 AR AL o83l dZgoR site g s Dok HAY YPAREL BE

250 w-+A4



BHANE M e HTFE0ER olF 1d date]l Fasiy welM BEFAALS 1S 5L ¥
L2 AHEE oy Hul £AF AEAE & £ A Ao B dFoNEe 24 JERSFES B
BHTE Astd BHAER AEdHlA MY E ol &std 72 1000719 AYE JHWEr HAyE)
=& dAs Qie g ‘
3. s

2 dFodAM 24 F2EY IEESE FE e o 5cmd ZHoldM NEE AHete GsE
o2& FAHstg o o FHAGL P Fo]l iAo sl extrapolationd Ea FZs gt it
AgE FEEMAFZA] dZdA $8 Zo] 5em FENA Ago diste FAA3:ZE 2389
o FatEolLo] EAYEE FHotd AT EHo 223 & Bao] AFH7 YHAE g9 ¥
Tolite] Hojof gl ulE o] Hxrt ¢ A% Elcritical concentration % chloride threshold)o) o},
ACIl = &9 ARE(kg/m’)oll thale] o 02%AEE I #x2 AAstn gon CEBAANE <
04%%& AASL Aok w3 zZt59 FFo e tr g FES AXD Ytk FUgME 238

Eo} gelF ol tated ok 12kg/m’e YAFEEZ AAstD Utk AT G52 o] 29 AWME HE
T CAcl 9% RAE Azt Bow AlME FH| 2 AAstE zo] uidA s Ht maA

B ATINE 2 FE FAAE Ba BEHA IAGE ANGT Ae AC) FERE AHESAT
F22e) AEFAL BN G st 2o

Table 1 Summary of data from field investigation

Input variable Probability density function | Mean value | Cochicient of
Variation

Surface chloride Co (kg/m) Lognormal  distribution 19 14%
concentration

Diffusion coefficient D (cm/year) Lognormal distribution 0.89 29%

Critical chloride Colkg/m’) Normal  distribution 06 189%.
concentration

Cover thickness x (cm) Normal distribution 6.5 35%
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