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ABSTRACT

This research studied properties of Portland-fly ash cement with additive
materials such as calcium hydroxide (CH), silica fume (SF) and carbon nanotubes
(CNTs). Fly ash was used as a Portland cement replacement at 5%, 10% and 20% by
weight and tested for standard consistency, setting time and slump. Compressive
strength tests of paste, mortar and concrete mixes were conducted using water/cement
ratios (w/c) of 0.5, 0.5 and 0.56 respectively. Samples of some mixes were then
sclected for SEM microstructure analysis with the remaining samples being ground
and then analyzed by DTG.

The results showed that the standard consistency of Portland-fly ash cement
with CH and SF were found to increase. The initial setting time of Portland-fly ash
cement mixes with CH and SF were shorter than normal Portland-fly ash cement.
However, these setting times met the minimum requirement of all cement setting time
standards.

Compressive strength of fly ash mixes were investigated with and without the
use of additive materials. It was found that the compressive strength at all aging time
of Portland-fly ash cement with additive materials was higher than those without

additive materials in the same fly ash content, especially at early age.



