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Abstract

The chloride ingress into concrete and corrosion of steel reinforcement due to wetting/drying
(WD) cycles is a main issue caused to reduce the service life of reinforced concrete structures.
In this paper, the effects of WD cycles on chloride penetration in concrete were studied using a
finite element based numerical model. The results showed that the chloride ingress into
concrete increased with increasing in daily WD cycles. The chloride concentration after 10
vears at depth of 50 mm and the maximum chloride concentration of the submerged specimen
were 2.4 and 2.0 times lower than the specimen exposed to 2 and 24 WD cycles, respectively.
These ratios increased up to 4.2 and 3.7 when the WD cycle increased to 24 cycles. The
numerical model outputs also indicated that the chloride concentration at depth of 50 mm and
the maximum chloride closely tended up to a constant amount by increasing the number of WD
cycle up to 100 cycles (similar to splash condition).

Keywords: Unsaturated concrete, Chloride ion, Wetting and drying cycles, Splash zone, Numerical
modeling
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