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Study on the Effect of Recycled Glass Powder Content on the
Performance of Permeable Mortar
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Abstract: This study aims to explore the potential of recycled glass powder as a mineral admixture in permeable mortar
and evaluate its impact on the comprehensive performance of the material. By designing experimental groups with four
substitution gradients (0% , 10% , 20% and 30% ), the research focuses on the multi-dimensional effects of glass
powder content on the fresh properties, hardened properties, and durability of permeable mortar. Standard testing
methods were employed to quantitatively analyze the regulatory effects of recycled glass powder on the rheological
characteristics, strength development, pore structure, and surface wear resistance of the mortar. The results indicate
that the incorporation of recycled glass powder increases the fluidity of fresh mortar by 6. 5% , while maintaining over
84.9% of the 28-day compressive strength of the control group at a 20% substitution rate. The permeability of the
material exhibits a regular trend with increasing substitution rates, reaching a permeability coefficient of 1. 58 mm/s at
20% substitution. As the substitution rate increases, the permeability coefficient shows a declining trend, but the
change stabilizes beyond 20% substitution. It is recommended to limit the substitution rate to no more than 20% in
engineering applications to ensure optimal permeability. Additionally, recycled glass powder significantly enhances the
wear resistance of the material, with a 30% substitution rate reducing the wear scar length by 38% . This study
provides a theoretical foundation and technical reference for the resource utilization of waste glass and the development
of environmentally friendly permeable mortar.
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