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PAPER INFO ABSTRACT

Paper history: Concrete is one of the most widely used Mater. in civil engineering Struct.,
Received: 2024-03-18 with large quantltle§ being utilized g}obally qach year. Inf:orporatmg recygled
) and waste Mater. into concrete mixtures is an effective and economical
Revised: 2025-03-31 . . . .
) approach for producing green and cost-efficient concrete while also addressing
Accepted: 2025-04-06 . . . .
environmental concerns related to industrial waste disposal and storage.
Recycled tire rubber granules and reclaimed asphalt pavement (RAP) are two
waste Mater. available in large quantities, and their substitution for natural

Keywords: aggregates can contribute to the development of eco-friendly and low-cost
Cementitious concrete, cementitious concrete. However, it is essential to ensure that concrete
Recycled additives, containing these recycled Mater. maintains adequate strength and mechanical
RAP, properties. One of the key indicators of the durability and service life of
Tire rubber granules, concrete Struct. is their resistance to cracking, which is measured using the
Crack resistance index, fracture toughness parameter. This study investigates the crack growth
Experimental design, behavior of cementitious concrete mixtures incorporating different
Optimal mix design, percentages of tire rubber granules and RAP in their mix designs. Using the
Statistical methods. Taguchi experimental design method, the rubber granule content was varied

from 0% to 9% by volume, while the RAP content ranged from 0% to 40% by
volume, resulting in 16 different concrete mixtures with varying proportions
of rubber granules and RAP aggregates. Fracture toughness tests were
conducted on pre-notched flexural disk specimens for different concrete
mixtures. The results indicate a significant effect of the type and percentage of
additives on the crack resistance of cementitious concrete. Statistical analyses
were performed to assess the influence of RAP and rubber granules on the
fracture toughness index. Initially, an analysis of variance (ANOVA) was
conducted to evaluate the significance of the factors, followed by a Pareto
chart to illustrate their effects. The statistical analysis revealed that both
additives had a significant impact on the fracture behavior of cementitious
concrete, with RAP having a greater effect than tire rubber granules.
Additionally, based on the optimization results, the optimal mix design
consisting of 30% RAP, 70% limestone aggregate, and 0% tire rubber granules
exhibited the highest fracture toughness.
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