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Abstract

This article presents the effect of silica fume (SF) and ground granulated blast-furnace slag (SL)
replacement in high-calcium fly ash alkali-activated materials on physical and mechanical properties. The
fly ash (FA) was replaced by SF and SL at the rates of 0-10% by weight of FA, and 0-50% by weight of
FA, respectively. The liquid alkaline-to-binder ratio and NaOH concentration were varied from 0.35-0.45
and 8-12 M, respectively. The sand-to-binder ratio was fixed at 1.25 whereas that of the Na,SiO,-to-NaOH
was fixed at 1.0. The experimental series consisted of workability test (relative slump, setting time) and
compressive strength of alkali-activated materials. Test results indicated that the relative slump tended to
decrease; however, the setting time tended to increase with increasing SF replacement. The compressive
strength of alkali-activated materials increased with the 2.5 percent SF replacement and then decreased
with the SF increased amount. Use of SL to replace FA tended to decrease both relative slump and setting

time; however, strength development tended to increase as the amount of SL replacement increased.

Keywords: High-performance Alkali-activated Material, High Calcium Fly Ash, Ground Granulated

Blast-furnace Slag, Silica Fume, Relative Slump, Compressive Strength
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