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Fire resistance of alkali-activated concrete

produced by corn-stalk ash biomass and granite waste
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Abstract

This research addresses the global warming challenge in the
construction industry by exploring sustainable alternatives in
concrete production. Cement production, particularly the

clinker burning process, is a major source of greenhouse gas

emissions. Reducing cement content in concrete using
pozzolanic materials like coal fly ash (CFA) can help mitigate
these emissions. However, CFA production from coal-fired
power plants is environmentally harmful. This study investigated
the use of corn stalk ash (BCSA) as a partial substitute for CFA
(0-40%) and granite waste as a replacement for natural sand in
alkali-activated concrete. Results showed that 10% BCSA
replacement yields the highest compressive and flexural
strengths. Granite waste was performed comparably to natural
sand, with minimal differences in mechanical properties.
Increasing BCSA content increases incineration weight loss, while
granite waste reduces weight loss compared to natural sand.
Residual compressive strength trends remain inconclusive, with

a tendency to increase at 40% BCSA replacement.

Keywords: Alkali-activated concrete, corn stalk ash, granite
waste, mechanical properties, fire resistance
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