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Effect of Seawater on Compressive Strength, Chloride Penetration

and Corrosion of Steel in Fly Ash Concrete for
4-Year Exposure in Marine Environment
Wichian Chalee ' Monthien Teekavanit > Chai Jaturapitakkul ®
King Monkut's University of Technology Thonburi, Bangmood, Toongkru, Bangkok 10140

and Prasit Ausapanit *
Toyo-Thai Co., Ltd. Asok, Dindang, Bangkok

Abstract

In this study, effects of seawater on compressive strength, chloride penetration and corrosion of steel
in Mae-Moh fly ash concrete are investigated. 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 the rate of 15, 25, 35, and 50
percent by weight of binder. Water to cementitious material ratio was kept constant at 0.65. Concrete cubes
of 200x200x200 mm?* were cast and steel bars of 12-mm diameter and 50-mm length were embedded at
covering depth of 10, 20, 50, and 75 mm. The concrete cubes were cured in fresh water for 28 days, then
they were placed on the seashore under wet-dry condition. The specimens were tested for the compressive
strength, chloride content and corrosion of embedded steel after being exposed to marine environment for

4 years.

The results showed that concretes mixed with Portland cement type I tend to have less of chloride
penetration than those of concretes mixed with Portland cement type V. The increase of fly ash replace-
ment resulted in the reducing of chloride concentration as well as reducing the corrosion of steel bars. It
was found that no rusty of steel bars with fly ash concrete when the covering depth of 50 mm was used.
However, the corrosion of steel bar in Portland cement concretes type I and V were found. Concretes
mixed with classified fly ash had less chloride penetration as compared to the concretes mixed with original
fly ash. In addition, the compressive strength of fly ash concrete increased after 4-year exposure while

those of concretes without fly ash tended to have lower compressive strength.

Keywords : Fly Ash / Marine Environment / Chloride Penetration / Corrosion / Compressive

Strength / Covering Depth
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[ 478 - - 639 922 311
Vv 478 - - 639 922 311
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1025 359 119 - 639 881 311
1035 311 167 - 639 864 311
1050 239 239 - 639 840 311
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IF25 359 - 119 639 881 311
IF35 311 - 167 639 864 311
IF50 239 - 239 639 840 311

3. HANNSNA DUUAZIATICHANA
3.1 Am WTANNMEAWNTESY 9
Yudwudloiauaudlssianil | uaz v §
AMNAWIUNIEYINND 315 LAy 311 auasy U
daufiuanlsslwiudensililduenauin () &
ANNTWINMITIIAD 222 wazifiauddufiuan
wenIue WudtAwdssiidsngdudy 2.38
waiiidufufianadasdmsfsanndumszi
dihdfuienzuiaizuinaunialinuasipeinmia
swiuzavaynAantiouay  YuBiwudvaiauaud
Uszunnit | Smindouunzunsewes 325 winiy
Sopay 20 Wufiindwiyisesiwauningy 3,250
21N, WaTAINAWBUNA (d50) Wiy 25 lalasiuns
ﬁmmmaqmﬂmﬂn'jﬂguﬁmuﬁﬂa%muauﬁﬁi:anﬁ Y
fiflanhmindsuuazunsawes 325 Sewar 9 wui
RI9uWNz 4,495 BN./n. WATAINARNBUNIA 19.2
Tulasiuns udauiulilduenauiauazuenauin

fufimT w3 veswauminty 2,830 was 5,780
HNZ/N. AMNRAU LLﬂZﬁﬁ’lﬂﬂ’Nﬂléﬂ’]ﬂWi’]ﬁU 30.6 LAz
9.7 lulpsiuns mNasy

32 A uﬁ'ﬁmamﬁmmguﬁmuﬁuazth

U

AINT 2 W avevdUszneumsiafivasy 9
Usz 1w wududwudlasauaudUssimd | uaz
Uszumit V i MgO, SO,, LOI, CA uaz CAF aglu
ANAIFIUAITMUATEY ASTM C 150 [8] uazyju
Faudlasauaudlszianil vV § CA tssnindesas 5
WaRiasuwasIneenloiuey Si0,. ALO, uas Fe,0,
PaaiuAudliiunIRaLENIUIALAL LEN T UL
fuumssauanauafidsnwiniusosas 79.45 uay
7847 fNaIdy Y HFalEIE i At ill
NUNTAALENTUIA (O) LATKIUNITARLENTUIA (F)
(Hutdduiu Class F w%a%uqmmw 2n



158

113 9IFBuRzIuY Na5. T 30 atufl 1 unAx-Tunan 2550

A5 2 avAUsznaumaeivagy aUsr

asAUsznauMsAilagtvitin (%) FRIABUNIR

Cement | | Cement V o F
Silicon Dioxide, SiO, 20.80 21.52 4495 4457
Aluminum Oxide, Al,O, 5.50 3.56 23.70 23.50
Iron Oxide, Fe,O, 3.16 4.51 10.80 10.40
Calcium Oxide, CaO 64.97 66.70 13.80 13.84
Magnesium Oxide, MgO 1.06 1.20 3.47 3.29
Sodium Oxide, Na,O 0.08 0.10 0.07 0.08
Potassium Oxide, K,0O 0.55 0.24 2.38 2.59
Sulfur Trioxide, SO, 2.96 211 1.31 1.24
Loss On Ignition, LOI 2.89 1.74 0.52 0.76
Tricalcium Silicate, C,S 56.50 71.60 - -
Dicalcium Silicate, C,S 17.01 7.68 - -
Tricalcium Aluminate, C A 9.23 1.80 - -
Tetracalcium Aluminoferrite, C,AF 9.62 13.72 - -
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