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ABSTRACT

This research investigated mechanical (compressive strength) and durability
(sulfate resistance, compressive strength loss due to sulfate attack, chloride resistance
and carbonation) properties of mortars and concretes made from binary and multi-
blended cements with fly ash, bottom ash and silica fume as cement replacement at 50,
60 and 70 % by weight. Physical properties (apparent density, volume of permeable
pore space and water absorption) and drying shrinkage were also measured. In addition,
the effect of different curing methods (cured in air at ambient temperature, sealed with
plastic sheeting, cured in water at 25, 40 and 60 °C and cured in an autoclave at 60 °C
and under pressure of 20 psi for 6, 9 and 12 h on compressive strength and drying
shrinkage of binary and multi-blended cement were also investigated. Mortar samples
were prepared to determine compressive strength, sulfate resistance and drying
shrinkage while self-compacting concrete samples at water to binder ratio of 0.3, 0.35
and 0.4 were prepared to determine compressive strength, chloride resistance and

carbonation tests.

The results showed that, at the same replacement percentage, concrete containing

fly ash and silica fume as ternary blended cement results in the volume of permeable



pore space (voids) and water absorption of concrete decreased. Moreover, concrete
containing ternary blended cement had more improvement in compressive strength,
chloride resistance and carbonation resistance when compared to concrete containing

fly ash only in term of binary blended cement.

In addition, concrete containing binary and ternary blended cement showed higher
chloride resistance than Portland cement control concrete. For sulfate resistance,
mortars containing binary blended cement showed higher sulfate resistance in Na>SO4
solution than Portland cement concrete control and tend to have greater resistance
sulfate attack when containing silica fume. However, the use of silica fume aggravated
sulfate resistance in MgSOs solution. Drying shrinkage of mortar samples increased

with containing silica fume, compared to binary blended cement mortar.

Moreover, at the same mixture, mortars that cured by seal with plastic showed
lower voids and water absorption while compressive strength and drying shrinkage
found to be higher than mortars that cured in air. For mortars cured in water at 25, 40
and 60 °C, voids and water absorption decreased while compressive strength increased
with increasing of curing temperature. However, drying shrinkage decreased with
increasing curing temperature up to 60°C. For autoclaved curing, voids and water
absorption would be decreased and compressive strength had increased when increasing
curing time up to 9 h. Mortar samples that cured in autoclaved for 6 h showed higher

drying shrinkage than Portland cement control.



