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Abstract
TE 164829
This research aims to study the effect of fly ash on water permeability of concrete. Fly ashes from 5
sources were classified into 2 different finenesses. They are the original and the improved fineness
in which the particles retained on a sieve No. 325 were less than 5% by weight. Original and
improved fly ashes were used to replace Portland cement type I at 20 and 40% by weight of
cementitious materials in casting 10 cm diameter and 20 cm long cylindrical concrete. The fresh
concrete was controlled to have slump ranging from 5 to 10 cm by adjusting the amount of water.
After casting concretes for 24 hours, the concretes were removed from the molds and- cured in
water. Compressive strength of concretes were determined at the ages of 7, 28 and 90 days. Water

permeability of concretes were determined at the ages of 28 and 90 days.

The results were found that the fly ashes having spherical and smooth surface could be used to
replace Portland cement at 20% by weight and had the same compressive strength as the control
concrete at 28 days. But the concretes contgining fly ashes with irregular shape, rough surface and
porous produced only 80-90% of compressive strength of the control concrete. Water permeability
of control concretes were 4.32x10"* and 2.24x10™ m/s at 28 and 90 days, respectively. The fly
ashes having spherical and smooth surface can be used to replace Portland cement up to 40% by
weight of cementitious material and have the same water permeability as the control concrete at 28
days, while the fly ashes with irregular shape, rough surface and porous can be used to replace
Portland cement at 20% by weight of cementitious material and have the same water permeability as
the control concrete at 90 days. The concrete containing finer fly ash had the lower permeability
than the one with coarser fly ash. Considering fly ash having similar particle size and specific
surface area, the one with higher CaO content tended to produce lower permeability of concrete than
the one with lower CaO content. The concrete containing higher replacement of fly ash tended to
have higher permeability than the lower replacement. Finally, increasing the wet-curing period of

concrete reduced the water permeability of the concrete.





