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Abstract

The development of novel concretes, such as self-compacting concrete, and employing new ma-
terials, including alkali activated slag and fly ash, seem necessary for environmental protection and
sustainable development in infrastructure. In this study, alkali activated slag and fly ash are em-
ployed as an alternative eco-friendly binder to produce self-compacting concrete. Mechanical and
thermal properties (using a semi-adiabatic calorimeter) of alkali activated- and cementitious-self
compacting concretes with three binder contents (500-600—700 kg/m?) were compared. All mixes
had a water-to-binder ratio of 0.45. The alkaline solutions used consist of sodium hydroxide and
sodium silicate solutions with 5, 6, and 7% Na ions and a constant activator modulus (ratio of Si0,/
Na,O) of one. The finding demonstrated that the workability of fresh self-compacting concrete
with different binder content satisfied the EFNARC (European federation of national trade asso-
ciations representing producers and applicators of specialist building products) limitation. Mixes
with 700 kg/m? binder content had the highest compressive and tensile strength and modulus of
elasticity. Generally, the peak temperature and heat production of cementitious mixes were 14%

and 56% more than those of alkali-activated mixes, respectively.
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