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Abstract

The objectives of this investigation were to study the effect of W/B ratios and fly ash
contents on chloride penetration, steel corrosion and compressive strength of recycled aggregate
concrete under 5-year exposure in marine environment. Fly ash from MaeMoh power plant was
used as a partial replacement of portland cement type I at 0, 15, 25, 35, and 50% by weight of
binder. Water to binder ratios (W/B) was varied as 0.40, 0.45, and 0.50. Concrete cube specimens of
200x200x200 mm’ were cast and steel bars of 12-mm in diameter and 50-mm in length are
embedded at coverings of 10, 20, 50, and 75 mm. Besides, the cylindrical specimens of 100-mm in
diameter and 200-mm in height were cast for compressive strength test. Subsequently, the hardened
concrete specimens were cured in fresh water until the age of 28 days and then were exposed to
tidal zone of marine environment. The specimens were tested for chloride penetration, steel

corrosion and compressive strength in concrete after being exposed to the tidal zone for 5 years.

The results showed that all recycle aggregated concrete show strength loss after 5-year
exposure in marine site. The increase of fly ash replacement in concrete clearly reduced the
chloride penetration and steel corrosion in recycled aggregate concrete. When the W/B ratio of
concrete was reduced, the decrease of chloride penetration in concrete without fly ash was higher
than that of the fly ash concrete. This study was found that the use of Mae-Moh fly ash to replace
Portland cement between 15 and 25 percent by weight of binder with the W/B ratio of 0.40 in the
mixture would be suggested to satisfy both compressive strength and chloride penetration resistance

of recycled aggregate concretes exposed to marine environment.

Keywords: Recycled aggregate, Fly ash, Chloride penetration, Compressive strength, Steel

corrosion, Marine environment
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ASTM C150 : Standard Specification for Portland Cement, in 2017 Annual Book of ASTM Standards,
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Abstract

This research studied the effect of fly ash on chloride diffusion coefficient and compressive strength of both

recycled and natural aggregate concretes exposed to marine environment for 5 years. Mae-Moh fly ash were used to

replace Portland cement at the percentages of 0, 15, 25, 35, and 50 by weight of binder with various water to binder

(W/B) ratios of 0.40 and 0.45 in recycled aggregate mixtures and a W/B ratio of 0.45 in natural aggregate mixtures.

Concrete cube specimens of 200x200x200 mm’ were cast and cured in fresh water for 28 days and then were

placed in the tidal zone of marine environment for 5 years. Compressive strengths as well as the total chloride

diffusion coefficients of the specimens were determined according to Fick's second law of diffusion. The research

found that compressive strengths of recycled aggregate concretes decreased, whereas those of natural aggregate

concretes increased after 5-year exposure in marine environment. Evidently, higher in fly ash contents would lower

chloride diffusion coefficients of both recycled and natural aggregate concretes. Furthermore, use of fly ash as low

as 15% replacement by weight in recycled aggregated concretes could provide lower chloride diffusion coefficient

compared to Portland cement containing natural aggregate concrete with W/B of 0.45.

Keywords : Recycled aggregate, Fly ash, Chloride diffusion coefficient, Marine environment
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Abstract
The objectives of this investigation were to study the effect of W/B ratios and fly ash

contents on chloride penetration, steel corrosion and compressive strength of recycled
aggregate concrete under 5-year exposure in marine environment. Fly ash from MaeMoh
power plant was used as a partial replacement of portland cement type | at 0, 15, 25, 35,
and 50% by weight of binder. Water to binder ratios (W/B) was varied as 0.40, 0.45, and 0.50.
Concrete cube specimens of 200x200x200 mm’ were cast and steel bars of 12-mm in
diameter and 50-mm in length are embedded at coverings of 10, 20, 50, and 75 mm.
Besides, the cylindrical specimens of 100-mm in diameter and 200-mm in height were cast
for compressive strength test. Subsequently, the hardened concrete specimens were cured
in fresh water until the age of 28 days and then were exposed to tidal zone of marine
environment. The specimens were tested for chloride penetration, steel corrosion and
compressive strength in concrete after being exposed to the tidal zone for 5 years. The
results showed that all recycle aggregated concrete show strength loss after 5-year exposure
in marine site. The increase of fly ash replacement in concrete clearly reduced the chloride
penetration and steel corrosion in recycled aggregate concrete. When the W/B ratio of
concrete was reduced, the decrease of chloride penetration in concrete without fly ash was
higher than that of the fly ash concrete. This study was found that the use of Mae-Moh fly
ash to replace Portland cement between 15 and 25 percent by weight of binder with the
W/B ratio of 0.40 in the mixture would be suggested to satisfy both compressive strength
and chloride penetration resistance of recycled aggregate concretes exposed to marine

environment.

Keywords: Recycled aggregate, Fly ash, Chloride penetration, Compressive strength, Steel

corrosion, Marine environment
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