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Abstract

Glass Fiber-Reinforced Polymer (GFRP) is commonly utilized

as a replacement for steel reinforcement in concrete

infrastructure; however, it is a material that cannot be
reprocessed for reuse. This study investigates a sustainable
approach to managing waste materials generated from the GFRP
bar manufacturing process. The recycling procedure involved
sieving the waste to separate it into two categories: recycled
GFRP powder and glass fibers. These recycled materials were
subsequently incorporated into mortar mixtures. The primary
objective of this study was to identify the optimal proportions
of GFRP waste and a high-performance water-reducing agent to
enhance the compressive strength, tensile strength, and drying

shrinkage characteristics of mortar. In all experiments, the ratios

of recycled powder and glass fibers were consistently
maintained. The recycled powder replaced sand by weight at
substitution levels of 5%, 10%, 20%, 25%, 30%, and 35%, while
glass fibers were incorporated at 0.5%, 1.0%, 1.5%, 2.0%, 2.5%,
3.0%, and 3.5% by weight, respectively. Compressive and tensile
strength tests were conducted at curing ages of 3, 7, and 28
days, whereas drying shrinkage tests were performed at 1, 2, 3,
4, 5, 6, 7, and 28 days. The results demonstrated that
incorporating recycled GFRP powder enhanced the overall
mechanical strength of the mortar and significantly reduced
drying shrinkage. In contrast, the mechanical performance of
mortars containing glass fibers exhibited variability, which was
attributed to the non-uniform distribution and orientation of

fibers within the mortar matrix.

Keywords: Recycle material, Glass fiber-reinforced polymer
(GFRP), Waste, Mortar, Compressive strength, Tensile strength,
Drying shrinkage
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