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Relation between Water Permeability and Chloride Diffusion Coefficient

of Concrete under 10-year Exposure in Marine Environment

Kiratikorn Charoenprom' and Wichian Chalee

Abstract

This research investigates the relationship
between the water permeability coefficient (k) and
chloride diffusion coefficient (D,) of concrete after
being exposed to the marine environment for 10
years. Concretes was cast by using fly ash from the
Mea Moh Power Plant to partially replace Portland
cement type I at the percentages of 0, 15, 25, 35 and
50 by the weight of the binder. The water-to-binder
ratios (W/B) were varied at 0.45, 0.55, and 0.65.
(the same mix proportions of concrete exposed
to marine site). The cylindrical specimens of
100-mm in diameter and 200-mm in height were cast for
the water permeability test at 28 and 90 days of
curing. In order to calculate the chloride diffusion
coefficient, the exposed concrete was tested for

free chloride penetration after being exposed to

the tidal zone of seawater for 10 years. At 28 days,
the results showed that the increase of fly ash
replacement of Portland cement type I resulted in an
increase of water permeability coefficient, which
was the opposite trend of the chloride diffusion
coefficient. In contrast, at 90 days, the increase of
fly ash resulted in a decrease in water permeability
coefficient which was consistent with the chloride
diffusion coefficient. In addition, the decrease of
water permeability in concrete resulted in the decrease
of the chloride diffusion coefficient, which was more
effective for reducing the chloride diffusion coefficient

in normal concrete than in the fly ash concrete.

Keywords: Water Permeability Coefficient, Chloride
Diffusion Coefficient, Marine Environment,
Fly Ash, Concrete
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