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Effect of Different Curing Conditions on the Diffusion of
Chloride Ion in Concrete inthe Persian Gulf Region

By: Rouhollah Alizadeh
SupervisorsDr. Mehdi GhalibafiarandDr. Ali Akbar Ramezainanpour
Advisor: Mr. Akbar Hashemi

Abstract

Concrete structures are increasingly being deteriorated in Persian Gulf region, mainly
due to the chloridéenduced corrosion of the embedded steel. Severity of this
environment in which the average temperature exceees04T and the relative
humidity is about 6670 % has made Persian Gulf one of the most aggressive
environments in the world.

Initial curing, to which concrete is subjected prior to exposure to chloride environment,
plays an important role in the rate of chloride penetration in it espeatatlarly ages of
exposure. Drying of cementious materials due to poor curing, particularly at surface,
leads to restricted hydration in the surface layers and thus results in higher porosity and
permeability. Since chloride ion diffuses through this parteach the reinforcement,
curing has an extremely important effect on the time of corrosion initiation in concrete.
This issue would be more critical in the case of concrete containing silica fume
replacement because the pozzolanic reaction is, in @enary sensitive to curing
procedure.

This research presents laboratory anekiie obtained data of chloride diffusion
parameetrs (diffusion coefficient,cDsurface chloride concentrationg)Gnto normal

and silica fume concrete specimens cured itemir O, 1, 3, 6 and 27 days an also use

of one type of curing compound. The in site specimens were exposed to seawater in
Persian Gulf Region in different exposure conditions: submerge, tidal and atmosphere
for 3 months. After the exposure period, tathloirde concentration was obtained at
different depths from the surface. These results were curve fitted to Fick's second law of
diffusion in order to obtain the diffusion parameters. They were also compared with the
laboratory obtained data of these @p®ens, which immersed in 165 gr/lit NacCl
solution according to NordTest standard method in laboratory for 5 months.

Evaluating the results of the values qfdhd G shows that although curing is a simple
and cheap procedure, it can significantly resuthe improvement and development of
concrete characteristics specially the diffusivity of concrete in the surface layer. Based
on the results, it is also proposed that the optimal moist curing times in terms of strength
and durability for normal and sita fume concrete are 3 and 6 days, respectively.

A thesis submitted to the Graduate Studies Office in partial fulfillment of the
requirements for the degree of.3¢.in Civil Engineering(Marine Structure} at the
University of Tehran, Jun2004
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