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Abstract

The objective of this research was to study the effect of magnesium sulfate solution
on the expansion and compressive strength of mortars with the replacement of Portland cement
type 1 and 3 by fly ash from Mac Moh. Portland cements were replaced by 3 sizes of classified
fly ash at 0. 20. 30 and 40 percent by weight of cementitious materials. Mortar bars were cast
and immersed in 3 percent by weight of magnesium sulfate solution. Expansion of monar bars
were measured from | to 343 days. In addition. 5 different fincnesses of fly ashes were used to
replace Portland cement at 0. 20, 35 and 50 percent by weight of cemenutious material. The
compressive strength of mortars which were immersed in water and in 3 percent by weight of

magnesium sulfate solution were tested at 28, 90, 180. 365. and 730 days.

The results showed that the replacement of classified fly ash reduced the expansion
of mortar bars. However, the mortar bars with the same replacement and size of fly ash in
Portland cement type I had higher expansion than that of mortar bars with Portland cement type
5. The montar bars mixed with smaller sizes of fly ash had less expansion than those with larger
sizes. With the same size of fly ash, the mortar bars with 40 percent replacement of fly ash had
less expansion than those with 20 and 30 percent replacement. The compressive strengths of
ground coarse fly ash mortars immersed in water had higher compressive strength than those of
ground coarse fly ash mortars immersed in magnesium sulfate solution. Mortars mixed with
ground coarse fly ash had higher compressive strength than those of Portland cements mortars,

The replacement by ground coarse fly ash about 35 percent by weight gave the highest
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compressive strength in cach size of fly ash. It was also found that the mortars with smaller sizes

of ground coarse flv ash had higher compressive strength than those of mortars with larger sizes.

From this study, the increasc of fly ash content as well as fly ash fincness resulted in
reducing the expansion of mortar due to sulfate attack. The suitable replacement of high fineness
of fly ash in Portland cement ranging from 30 to 35 percent by weight resulted in reducing the

cxpansion as well as the corrosion of mortars due to magnesium sulfate solution.
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