nmTImmsEaandwIuannite 17 21 alLi 3 nu-5a. 2554
The Journal of KMUTNB., Vol. 21, No. 3, Sep. - Dec. 2011

= = a A 19 A Y
ANMNANVBINITUNINBNARD LA IbADWNIANILD IKFILIAADANLLA
Chloride Penetration Depth in Concrete under Marine Exposure
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Abstract

The objectives of this research were to study
the chloride penetration depth in concrete at various
periods of marine exposure. Control concretes were

designed by using Portland cement type I with water
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to binder (W/B) ratios of 0.45, 0.55 and 0.65. Mae
Moh fly ash was used as a partial replacement of Portland
cement type I at 15, 25, 35, and 50% by weight of binder
with the same W/B ratio of the control concretes.
Concrete cylinder specimens of 100 mm in diameter and
200 mm in height were prepared for compressive
strength test at 28 days. For chloride penetration test,
concrete cube specimens of 200 mm® were casted and
then cured in fresh water for 28 days. After that, the
specimens were placed in a tidal zone of marine
environment in Chonburi province. Subsequently,
the water soluble chlorides in the concrete were
measured after the concrete was exposed to the tidal
zone for 3, 4, 5, 7 and 10 years. The chloride
penetration depths in concrete at various times of
marine exposure were obtained from chloride penetration
profiles. The results showed that the chloride penetration
depth of all concretes increased at a high rate in the first
S-year exposure to the marine environment. The chloride
penetration depth of concrete clearly decreased with the
increase of fly ash proportion in the concrete. When
the W/B ratio of concrete was reduced, the decrease
of chloride penetration depth in normal concrete was
higher than that of the fly ash concrete. In addition, the
increase in the compressive strength of concrete more
effectively reduced chloride penetration depth in
normal concrete than that in the concrete containing
fly ash. Besides, the use of 15%-35% fly ash in concrete
with a W/B ratio of 0.45 can be used to improve corrosion
resistance of reinforced steel in concrete under
seawater because it produced good mechanical
properties (high compressive strength) together with good
durability properties (low chloride penetration depth)

Keywords: Marine Environment, Fly Ash, Chloride
Penetration Depth, Compressive Strength
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