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Abstract

In numerous service environments for concrete structures, there is a high probability for the occurrence
of cyclic exposures to chloride ingress and carbonation. The design of reinforced concrete structures
by considering single exposure environment may or may not be suitable for the cyclic exposure
conditions. Therefore, the objective of this paper is to present results of a detailed investigation on the
carbonation and chloride ingress under typical individual and combined exposures. The effect of the
exposures was investigated by comparing the air permeability, chloride profiles as well as the
consumption of hydroxyl ions (OH"). The latter was used to assess the change in concrete alkalinity
during the different exposures.

The results indicated that when chloride contaminated concrete is exposed to carbonation,
both the peak value of the chloride content and the extent (depth of penetration) of the redistribution
of chlorides were related to the degree of carbonation and the type of binder. Similarly, when
carbonated concretes were exposed to chlorides, there was the increased penetration of chlorides
much deeper into the concrete, due to the possible presence of carbonation induced microcracking in
the near-surface region. There existed complex interactions between carbonation profile and
chloride profile for the combined exposure regimes, and these depended on the type of binder and the
exposure combinations. It is recommended that these effects are taken into service life models for
improving the service life prediction of concrete structures exposed to combined exposures to
chlorides and carbonation. Further, it was found that the resistance alone is not sensitive enough to
assess both the carbonation process and the chloride ingress in concretes exposed to combined
exposure regimes.
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