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A Model for the Prediction of Chloride Ions Intrusion
into Concrete
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Abstract

In order to predict the onset of the corrosion of steel bars in the concrete. a mathematical
model including the diffusion of chloride ion in aqueous phase of pores, the adsorption and
desorption of chloride ions to and from the surface of solid phase of concrete, and the chemical
reaction of chloride ions with solid phase was established. Finite element method was employed
to carry out numerical analysis.

The chlorides penetrating through the wall of concrete structure from the external
environment and the chlorides contained in the concrete admixture were confirmed to be two

important factors to determine the onset of corrosion of steel bars.
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A% 1 (a) Problem domain and boundaries and  (b) dimensions of broblem domain
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H 1 Parameters used in calculations
Parameter Value
€ 0.106
f 1
D, 8x 10"(m/s)
K, 1 X 10%(nthnol s)
[CHS)]. 214(molfn’)
K, 1.64 X 10°(n/mol)
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J& 3 Variation of CI' concentration with time for the case without initial presence of CI
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1% 4 Variation of CI' concentration with time for the case without initial presence of Cr
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