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Investigating the effect of using recycled glass, rubber and ceramic materials
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Abstract

Reactive Powder Concrete (RPC) is recognized as one of the most advanced and highly efficient
types of ultra-high-performance concretes. Its superior mechanical strength and durability arise
from the elimination of coarse aggregates, the enhancement of particle packing density, and the
refinement of microstructure compared with conventional concrete. In this regard, the
incorporation of highly reactive powder materials, such as silica powder, plays a key role in
achieving a dense and cohesive microstructure. Considering the growing emphasis on
environmental sustainability and the need for alternative materials, this study aims to investigate
the influence of replacing powder materials with recycled glass, rubber, and ceramic waste on the
compressive, tensile, and flexural performance of RPC. For this purpose, replacement levels of
10%, 20%, and 40% were experimentally evaluated. Cubic specimens (10x10x10 cm) were
prepared for compressive strength tests, cylindrical specimens (10 cm in diameter and 20 cm in
height) were used for tensile testing, and prismatic specimens (50x10x10 cm) were employed for
flexural strength assessment. The results indicate that the incorporation of recycled materials,
particularly rubber, leads to a significant reduction in compressive strength. Specifically, a 40%
replacement of rubber resulted in a 49% decrease in compressive strength. However, using rubber
at replacement levels up to 20% produced a slight improvement in tensile strength, which may be
attributed to the pseudo-elastic behavior of rubber particles and their ability to bridge microcracks.
Moreover, recycled glass exhibited a favorable effect on flexural performance; a 10% replacement
led to an approximate 8% increase in flexural strength. This enhancement can be linked to the
angularity and pozzolanic activity of finely ground glass particles, which can contribute to the
densification of the RPC matrix. Overall, the findings of this research demonstrate that by
selecting appropriate types of recycled materials and limiting their replacement ratios, it is
possible to maintain acceptable mechanical performance while simultaneously improving
environmental sustainability and reducing dependency on natural raw materials.that replacing
10% of powdered materials with recycled glass increased the flexural strength by 8%.

Keywords: Reactive powder concrete, recycled materials, Compressive strength, bending
strength, tensile strength.
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