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Abstract

The construction industry is one of the largest consumers of potable water. This study investigates the performance of concrete made using treated municipal wastewater
as a substitute for potable water in the mixing process. Ten different mix designs were prepared, incorporating treated water at various replacement percentages (100%,
74%, 40%, and 24%) compared to a control mix with 100% potable water. The water-to-cement ratio was maintained at 0.54 across all mixes, and in two mixes, 10%
microsilica was added as a cement replacement to evaluate improvements in mechanical properties. The fresh concrete properties were assessed through the slump flow
test, and the compressive strength of the specimens was measured at 7 and 28 days. Additionally, microstructural analyses were conducted using scanning electron
microscopy (SEM) to examine the internal morphology and particle distribution in the hardened concrete. The results indicated that as the percentage of wastewater
increased, the compressive strength slightly decreased but remained within acceptable limits for structural applications. Notably, mix designs containing microsilica
exhibited significant improvements in compressive strength and workability, with an increase in compressive strength exceeding 11% compared to the control mix.
This research confirms the feasibility of using treated wastewater in concrete production, particularly when combined with supplementary cementitious materials like
microsilica. It presents an effective approach to reducing potable water consumption in concrete without significantly compromising structural performance.
Keywords: Green concrete, treated wastewater, sustainable construction, compressive strength, microsilica
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