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Abstract

In this study, the compressive strength, chloride penetration and steel corrosion of fly ash
concrete under 15-year exposure in marine environment were investigated. Water to binder ratio of
concretes was varied as 0.45, 0.55 and 0.65. The fly ash from Mae Moh power plant were used to
replace Portland cement type I at the percentages of 0, 15, 25, 35 and 50 by weight of binder at each
W/B ratio. The 200x200x250 mm’ concrete specimens were cast and steel bar with 12 mm in
diameter and 50 mm in length were embedded at the covering depth 95 mm. Concrete specimen
were cured in fresh water for 28 days, then were placed at tidal zone of sea water. The specimen
were test for compressive strength, chloride penetration, chloride content (at the position of
embedded steel bar) and steel corrosion after being exposed to tidal zone of sea water for 15 years.
The results showed that the increase of fly ash replacement in concrete clearly reduced the
compressive strength loss, chloride penetration, steel corrosion and chloride content at the position
of embedded steel bar in concrete. This study, concretes with the fly ash replacement of 15 to 35%
by weight of binder with a W/B ratio of 0.45 can be efficiently employed to enhance the durability

of concrete structures in seawater.

Keywords: Fly ash, Compressive strength, Chloride penetration, Steel corrosion, Marine

environment.
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g 1000
MNaCl= —x——
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Mot - Viaar = MAgN03 VAgNo3
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; Yudud | deuiiu
Tagimin Gowaz) ¢ .
Uszni 1

Silicon Dioxide, SiO, 20.80 4495
Aluminum Oxide, ALO, 5.50 23.70
Iron Oxide, Fe,O, 3.16 10.80
Calcium Oxide, CaO 64.97 13.80
Magnesium Oxide, MgO 1.06 3.47
Sodium Oxide, Na,O 0.08 0.07
Potassium Oxide, K,0 0.55 2.38
Sulfur Trioxide, SO, 2.96 1.31
Loss On Ignition, LOI 2.89 0.52
Tricalcium Silicate, C,S 56.50 -
Dicalcium Silicate, C,S 17.01 -
Tricalcium Aluminate, C,A 9.23 -
Tetracalcium Aluminoferrite, C,AF 9.62 -
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Bulk Specific Gravity (SSD) 2.77 2.57
Apparent Specific Gravity 2.80 2.61
Absorption (%) 0.64 0.96
Fineness Modulus 6.66 2.63
Normal Maximum Size (mm) 19 -
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January 2001 Clear, No Color 8.2 18,000 2,200
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August 2003 Clear, No Color 7.9 17,000 2,200
December 2003 Clear, No Color 8.2 19,000 2,700
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Abstract

In this study, the compressive strength and steel corrosion

of fly ash concrete under 15-year exposure in marine
environment were investigated. Water to binder ratio of
concretes was varied as 0.45, 0.55 and 0.65. The fly ash from
Mae Moh power plant were used to replace Portland cement
type | at the percentages of 0, 15, 25, 35 and 50 by weight of

binder at each W/B ratio. The 200x200x250 mm3 concrete

specimens were cast and steel bar with 12 mm in diameter and
50 mm in length were embedded at the covering depth 95
mm. Concrete specimen were cured in fresh water for 28 days,
then were placed at tidal zone of sea water. The specimen
were test for compressive strength, chloride content (at the
position of embedded steel bar) and steel corrosion after being
exposed to tidal zone of sea water for 15 years. The results
showed that the increase of fly ash replacement in concrete
clearly reduced the compressive strength loss, steel corrosion
and chloride content at the position of embedded steel bar in
concrete. This study, concretes with the fly ash replacement of
15 to 35% by weight of binder with a W/B ratio of 0.45 can be
efficiently employed to enhance the durability of concrete

structures in seawater.

Keywords: fly ash, compressive strength, steel corrosion,

marine environment.
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145 514 253 49.2
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I65FA35 234 206 88.2
I65FA50 169 155 91.6
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