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Abstract

The construction industry faces a growing challenge of balancing material demands with environmental responsibility. Natural
sand extraction disrupts ecosystems and depletes a finite resource. This study investigates the potential of incorporating
polyurethane (PU) residue, a common construction waste material, as a partial replacement for natural sand in self-compacting
mortar (SCM). By reusing waste in concrete production, this research contributes to sustainable construction practices and reduced
environmental impact. The objective of this work was to study the behavior of the incorporation of polyurethane residue (PU) in
self-compacting mortar (SCM) in substitution of natural sand in the proportions of 2%, 4%, 6%, 8% and 10% by weight. Tests
were carried out in fresh and hardened mortar. The SCM maintained its characteristics with additions of up to 8% in fresh state.
Compressive strength decreased significantly in relation to the control mixture. For splitting tensile strength, all mixtures showed
very similar results to the reference material. The dynamic modulus of elasticity showed progressive reductions from 4% of
replacements. Scanning Electron Microscopy (SEM) analyses revealed that the material exhibited sand-like characteristics, while
Energy Dispersive Spectroscopy (EDS) did not detect any elements that could negatively impact the SCM. The authors conclude
that it is possible to produce SCM with the addition of PU up to 8% by mass, replacing the fine aggregate.
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