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Abstract

This research investigates the effects of palm oil fuel ash on compressive strength, chloride diffusion
coefficient (D), and steel corrosion of concrete after being exposed to the marine environment for 5 years.
Water-to-binder ratios (W/C) were carried at 0.40, 0.45 and 0.50. Palm oil fuel ash (the particles retained
on a sieve #325 were less than 1.5%) to partially replace Portland cement type | at the percentages of
0, 15, 25, 35 and 50 by weight of binder. The 200-mm concrete cube specimens were cast and steel
bars with 12-mm diameter and 50 mm in length were embedded with the covering depth of 10, 20 and
50 mm. Then the cylindrical specimens of 100-mm in diameter and 200-mm in height were cast for testing
compressive strength then cured in fresh water for 28 days. Subsequently, the specimens were tested to
determine the compressive strength, the total chloride contents, and the surface loss of steel corrosion
after being exposed to tidal zone for 5 years. The results indicated that chloride diffusion coefficient
(D) and steel corrosion clearly decreased with replacing palm oil fuel ash is less than 25% by weight of
binder including the increased of compressive strength. However, with a high volume of palm oil fuel
ash replacement (up to 50% by weight of binder) did not well prevent the chloride resistance and steel
corrosion. Moreover, at high water-to-binder ratio effected to increase the chloride diffusion coefficient

(D)) clearly shown in normal concrete than palm oil fuel ash concrete.

Keywords: Palm Oil Fuel Ash, Compressive Strength, Chloride Diffusion Coefficient, Steel Corrosion,

Marine Enviroment

Please cite this article as: L.Y. Ponhsampatea, T. Cheewaket, and W. Chalee, “Chloride penetration and steel corrosion
of concrete containing palm oil fuel ash under 5-year exposure in marine environment,” The Journal of KMUTNB, vol.
28, no. 1, pp. 23-36, Jan.—Mar. 2018 (in Thai).
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