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Chloride penetration in the marine concrete pier
considering diffusion and convection
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ABSTRACT

Reinforcement corrosion is generally prohibited under normal condition by the alkalinity of the
pore water in the concrete. However, concrete structures in marine environment are subjected to
chloride attack due to the high salinity of the sea water. Thus the probability of steel corrosion
becomes higher when the chloride ions are introduced into the concrete. Steel corrosion is a
decisive factor for the determination of service life of the marine concrete structure because
chloride ions are abundant in the sea, and piers are the typical construction elements in concrete
structures in marine environment. Hence, it is of great importance to evaluate the service life of
the piers. In this paper, chloride penetration analysis for the rectangular pier in the marine
environment is performed considering the diffusion and convection movement of chlorides. Result
reveals that the service life of the reinforcement with drying-wetting cycles is much shorter than
that of the reinforcement with saturated condition. This may be due to the fact that moisture

movement is much faster that chloride diffusion.
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1. Hedenblad, G. (1993). Moisture permeability of mature concrete, cement mortar and cement
paste. PhD. Dissertation, Report TVBM-1014, Lund Institute of Technology, Sweden.

416 -7





