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Research paper

Abstract

This study examines the combined effects of nanosilica and nanographene oxide on the mechanical performance
and durability of concrete exposed to elevated temperature. Sixteen mix designs with varying nanoparticle contents
were prepared. Cubic specimens (150x150x150 mm) were tested for compressive and tensile resistance at 7, 28, and
90 days. The inclusion of 3% wt nanosilica enhanced compressive and tensile resistance by approximately 15%. In
contrast, nanographene oxide, particularly at higher amounts, led to a reduction in mechanical performance. Exposure
to 900 °C resulted in an average 65% loss in compressive resistance, which reached around 80% in samples with 0/3
wt% nanographene oxide. Moreover, water absorption increased by 50-80% after heating, indicating reduced durabil-
ity. Overall, while certain mixes with combined nanoparticles showed moderate improvements in early-age perfor-
mance, their use did not significantly improve the long-term durability of concrete under thermal exposure.
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