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The Effect of Surface Treatment Systems on
Chloride Penetration in Cracked Concrete
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Abstract

For well-constructed concrete, its service life is a long term and it has an enough durability performance.
However, for cracked concrete, it is clear that cracks should be preferential channel for the penetration of aggressive
substance such as chloride ions according to author’s previous researches. In order to enhance the lifetime of cracked
concrete, critical issues in the performance of the concrete is the risk of chloride-induced corrosion. Even though
crack width can be reduced due to the high reinforcement ratio, the question is to which extend these cracks may
jeopardize the durability of cracked concrete. If the size of crack is small, surface treatment system can be considered
as one of the best options to extend the service life of concrete structures exposed to marine environment simply in
terms of cost effectiveness versus durability performance.

Thus, it should be decided to undertake an experimental study on the effect of different types of surface treatment
system, which are expected to seal the concrete and the cracks to chloride-induced corrosion in particular. In this
study, it is examined the effect of surfaced treated systems on chloride penetration through microcracks. Single
surface treatments of penetrant or coating and double application were considered as an experimental variation. RCM
(Rapid Chloride Migration) testing is accomplished to visualize chloride penetration via cracks.
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Fig. 1 Working condition of surface treatment system Fig. 2 Thickness of surface coating materials on concrete

Table 1 Mixing proportion of concrete

28days strength Slump Gnax w/c Unit weight (kg/ m®)
(MPa) (mm) (mm) Water Cement Sand Gravel
28.5 15010 16 0.50 185 370 720 1021
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Fig. 3 Chloride diffusion coefficient
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Fig. 4 Relative chloride diffusion
coefficient for PT treated concrete
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Fig. 7 Chloride diffusion coefficient
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