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ABSTRACT

Enhancing the mechanical performance and durability of concrete is a key
strategy for extending the service life of structures and reducing
maintenance and repair costs. In recent years, the incorporation of
nanoparticles and fibers has gained significant attention as an effective
approach to improving the behavior of cementitious composites. The
present study investigates the combined effect of nano-TiO: particles and
glass fibers on the tensile strength of concrete, aiming to identify an
optimized mix design. For this purpose, ten concrete mixtures containing
different amounts of nano-TiO: (0, 0.5, and 1% by weight of cement) and
glass fibers (0, 0.2, 0.35, and 0.5% by volume) were prepared. Tensile
strength tests were conducted at curing ages of 7, 14, 28, and 90 days in
accordance with ASTM C496.The results showed a consistent increase in
tensile strength with curing time for all mixtures, with an overall
improvement of approximately 47-53% from 7 to 90 days. The highest
tensile strength at all ages was observed in Mix No. 9, containing 1% nano-
TiO: and 0.45% glass fibers, while the lowest values corresponded to Mix
No. 1. The difference between the strongest and weakest mixtures was
24.4% at 7 days and 24.9% at 90 days, demonstrating the significant
influence of the type and dosage of additives on mechanical performance.
Overall, the findings indicate that the synergistic use of nano-TiO: and
glass fibers leads to a notable enhancement in the tensile strength and
microstructural development of concrete. These results highlight the
importance of optimizing mix design to achieve high-performance, durable
concrete and provide a practical basis for developing advanced
cementitious composites for structural applications.
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Interactive Chart: Nanotitanium vs. Glass Fiber
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