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Strength Characterization of Eco-friendly Reactive Powder Concrete Made
with Granite Waste and Steel fibers
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ABSTRACT

The use of industrial waste in the production of construction materials contributes to environmental
preservation and provides a suitable foundation for sustainable development. In this regard, the present
experimental study was conducted with the aim of utilizing granite waste for the production of reactive
powder concrete. Accordingly, six reactive powder concrete mix designs were prepared with water-to-
binder ratios of 0.14 and 0.17, and steel fiber contents of 0%, 1%, and 2%. In all mixtures, granite waste
was incorporated at a level of 30% as a replacement for silica sand. The specimens were cured for 7
days in a curing chamber at a temperature of 90 °C, after which compressive strength test were
performed. The highest compressive strength obtained corresponded to the mix with a water-to-binder


mailto:mahmudghorbani@yahoo.com
mailto:sm.emami@iau.ac.ir
mailto:sm.emami@iau.ac.ir
mailto:mreisi@iaukhsh.ac.ir
mailto:mahmudghorbani@yahoo.com
mailto:sm.emami@iau.ac.ir
mailto:sm.emami@iau.ac.ir
mailto:mreisi@iaukhsh.ac.ir

ke pled (sl

Sl pgrcems 3 3 59Tl (Slyee S Luy 5 g less b

— ST Gz alg oS! 8151 olisls
i
SFYA--YAYYS VFeF cpoted g A

ratio of 0.14 and 2% steel fibers, reaching 145.3 MPa. Results of this study indicate that inclusion of
steel fibers at levels of 1% and 2% increased compressive strength by 14.1% and 22.5%, respectively.
Furthermore, reducing the water-to-binder ratio enhanced the compressive strength of specimens by
8.7%. The findings demonstrate that since specimens containing steel fibers achieved compressive
strength exceeding 120 MPa, they can be classified as ultra-high-strength concretes.

Keywords: Reactive Powder Concrete, Sustainable Development, Granite Waste, Steel Fibers and
Compressive Strength.
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