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Abstract

In this study, compressive strength, chloride penetration profile, steel corrosion, and water
permeability of concrete containing fly ash from NPS and Mae Moh power plants under sea water
were investigated. Fly ash obtained from NPS was ground to have particles retained on sieve No.
325 of 2.0% and then 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) of concrete were varied as 0.45, 0.55
and 0.65. The 200-mm concrete cube specimens with steel bar of 12-mm in diameter and 50-mm in
length embedded at the cover depth of 10, 20, 50, and 75 mm were cast. Concrete specimens were
cured in fresh water for 28 days, and then they were placed to expose to tidal zone of sea water. The
specimens were tested for compressive strength, chloride penetration profile, and steel corrosion at
ages of 180 and 365 days of exposure in sea water. In addition, water permeability of concrete

specimens was also investigated at 365 days exposure in sea water.

For Mae Moh fly ash concrete, Portland cement type I and V were used to cast concrete. Original
and classified fly ashes were used to replace Portland cement type I at 0, 15, 25, 35, and 50% by
weight of binder. Water to binder ratios were varied as 0.45, 0.55, and 0.65. The specimen
preparation is similar to that of NPS fly ash concrete. These specimens were prepared from previous
research. After the concretes were exposed to tidal zone for 4 and 5 years, the compressive strength,
chloride penetration profile, and steel corrosion were investigated. In addition, water permeability of

concrete was also tested at 5-year exposure in sea water.

The results showed that the compressive strength of NPS fly ash concrete tended to increase up to
the age of 180 days, and it slightly decreased during 180 to 365-day exposure in sea water. Fly ash
concrete was better resistant to chloride ingress than that of concrete without fly ash and the
increase in fly ash replacement could reduce the chloride ingress into concrete. The rusty of
embedded steel bar was not found in all fly ash concretes but it slightly occurred at cover depths of
10 and 20 mm in concrete without fly ash. The higher is the chloride content in concrete, the higher

is the corroded of steel bar.



For Mae Moh fly ash concrete, the results showed the same trend with NPS fly ash concrete that the
increase of replacement and fineness of fly ash in concrete could reduce the chloride penetration
profile and corrosion of embedded steel bar. Besides, the concrete with Portland cement type I
tended to have lower chloride penetration profile than that of Portland cement type V. Moreover, the
compressive strength of concretes with Portland cement type [ and V decreased, while those of fly

ash concretes increased at 5-year exposure in sea water.
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Water Permeability



