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Background and Objective: The significant growth in global vehicle usage has introduced
various environmental challenges, particularly the management of waste tires. Due to their
long decomposition time and the environmental hazards associated with their accumulation,
waste tires pose a severe threat to ecosystems. A sustainable approach to mitigating these
adverse effects involves the partial replacement of fine and coarse aggregates in concrete
with waste tires. However, existing research on the impact of waste tire utilization on the
mechanical properties of concrete remains limited, and global trends in this field have
not been sufficiently analyzed. This study aims to evaluate the potential of waste tires
for improving the mechanical properties of concrete and to analyze global trends in this
innovative approach.

Materials and Methods: To assess the effects of crumb and powdered tires on the
compressive strength and workability of concrete, the Taguchi experimental design method
and analysis of variance (ANOVA) were employed. Additionally, data from the Scopus
database were analyzed using VOSviewer software to evaluate research trends and scientific
collaborations related to waste tire utilization in concrete.

Results: Using optimal ratios of crumb and powdered tires enables the production of
concrete with suitable compressive strength. The coefficients of determination (R?) for the
7-day compressive strength, 28-day compressive strength, and workability were 92.41%,
97.82%, and 80.07%, respectively. Bibliometric analysis revealed that China and India are
leading countries in publishing scientific articles in this field, reflecting a strong research
focus on the use of waste tires in concrete.

Conclusion: This study demonstrates that incorporating waste tires into concrete can be an
effective approach to enhancing its mechanical properties. However, developing innovative
technologies to optimize mixtures and improve the long-term durability of concrete remains
crucial. Moreover, the bibliometric results highlight the importance of fostering greater
international and multidisciplinary research in this area. Such efforts can contribute to

advancing sustainable technologies in the construction industry.
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