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Faced with the growing demand for raw materials driven by industrial production, infrastructure
development, economic growth, and the individual needs of populations, our planet is experiencing
a steady decline in its natural resources. The construction sector is particularly affected, notably
due to the predicted scarcity of natural sand, a heavily exploited resource whose massive extraction
has significant environmental impacts. In the long term, this situation is likely to drive up the cost
of these raw materials, which are essential for global development.

This work is part of the circular economy approach, which seeks to move away from the linear
“produce—consume—dispose” model by promoting resource efficiency, recycling, and reuse. . This
project, carried out in cooperation between the University of Liége and Laval University in Qué-
bec, aims to study the substitution (50% and 100%) of natural sands with recycled sands from
demolition waste in mortar production.

These “transformed” materials exhibit specific characteristics (high porosity and high water absorp-
tion) and induce mortar shrinkage, thereby increasing the risk of cracking. The project therefore
focuses on the granulometric and physico-mechanical characterization of recycled sands, their com-
patibility with certain binders, as well as the analysis of the mechanical properties of the resulting
mortars. Two expansive agents (one of type K and the other of type G) were incorporated to
mitigate shrinkage and to assess the evolution of mechanical performance.

As expected, the substantial substitution of natural sand (50% and 100%) with recycled sand
revealed a significant increase in shrinkage, along with a reduction in the mechanical performance
of the mortars.

The addition of a type G expansive agent compensated for shrinkage, as did the use of a type
K agent. However, formulations with the latter agent (type K) achieved mechanical properties
acceptable for common use in construction and even superior to those obtained with the type G
agent.

The mix proportions developed in this study could be further optimized to better control mortar
expansion. Overall, this work demonstrates the feasibility of eliminating shrinkage while ensuring
mechanical performance and durability that comply with established standards.



