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Abstract TE 149229

In this study, the effects of finenesses and amount of fly ashes from 5 sources tc replace Portland
cement type I on compressive strength and expansion of mortars were investigated. Fly ashes were
classified into 3 different finenesses. Classified fly ashes were used to replace Portland cement at
the rates of 0, 20, 30, 40, and 50 percent to cast 5 cm mortar cubes. The mortars were removed
from the moulds and divided into 2 groups. In the first group, the mortars were cured in water and
tested for the compressive strength at the ages of 3, 7, 14, 28, 60, 90, 180, 270, and 365 days. For
the second group, the mortars were immersed in 5 percent by weight of magnesium sulfate solution
and were tested to determine the compressive strength at the ages of 28, 90, 180, 270 and 365 days.
In addition, mortar bars of 25x25x285 mm were also cast, removed from the moulds after 1 days
and immersed in 5 percent by weight of magnesium sulfate solution. The expansions of mortar bars

were measured after being immersed of 7, 14, 2§, and every 14 days up to 365 days.

The study revealed that fly ashes having spherical and smooth surface can be used to replace
Portland cement at the optimum of 30 percent by weight, but the fly ashes with irregular shape,
rough surface, and porous can be used to replace Portland cement at 20 percent by weight to
produce the highest compressive strength of mortar for each source of fly ash. In addition, the
mortars containing fine fly ashes had higher compressive strength than those of mortars mixed with coarse

fly ashes. Considering fly ash which had similarly particle size and specific surface area, fly ash with

higher of CaO content tended to produce higher compressive strength of mortar than the one with lower
Ca0 content. Compressive strength of fly ash mortar decreased as the increasing of the relacement of fly
ash in mortar. Mortars containing fine fly ashes with high percentage of replacement of fly ash tended to
have higher resistance to sulfate attack and decreased the expansion of mortar as compared to t.he mortars
with coarser fly ash and lower content in replacement. However, mortars mixed with fly ashes which had
high equivalent alkalies content, calcium oxide, magnesium oxide, and sulfide tended to exibit higher
damage at the surface and had higher expansion of mortar. Due to sulfate attack, the compressive strength
of mortars were decreased after being immersed in 5 percent by weight of magnesium sulfate solution for

180 days.



