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Abstract

Conducted in collaboration between the University of Liège (Belgium) and Laval University (Que-
bec, Canada), the research carried out by Barzaq Yasmine under the supervision of Professors Luc
Courard (ULiège) and Benoît Bissonnette (ULaval) contributes to the development of alternative
mortar formulations incorporating recycled sands.

Nowadays, mortars play a fundamental role in the construction industry. Among their main con-
stituents, sand is an essential component. Although sand is abundant on the Earth’s surface, suitable
sand resources for cementitious materials are becoming increasingly limited, as not all types of sand
possess the required properties for such applications. In a context characterized by population
growth, increasing housing demands, and the rapid depletion of natural resources, intensive sand
extraction raises significant environmental, economic, and social concerns.

One promising solution to this issue is the development of mortars incorporating recycled sands,
thereby promoting the valorization of construction and demolition waste (CDW) within a circular
economy framework. This study investigates the partial and total replacement of natural sand
with recycled sands at substitution rates of 50% and 100%. Three types of sand are considered: a
Canadian natural sand (NS), a Canadian recycled sand (RS1), and a Belgian recycled sand (RS2).

However, recycled sands exhibit certain limitations, including high porosity and elevated water
absorption capacity, which may increase mortar shrinkage and consequently the risk of cracking.
To address these challenges, various formulations incorporating K-type, G-type, and MgO-based
expansive agents, as well as combinations with Shrinkage Reducing Admixtures (SRAs), were in-
vestigated. These admixtures were compared in order to identify the most effective solutions for
reducing shrinkage and cracking while trying to maintain performance levels comparable to those
of conventional mortars.

Finally, this study builds upon the work previously conducted by Thibault Mettlen in 2025. The
optimization of mortar formulations, particularly to better control expansion, together with the ab-
sence of specific standards governing the use of recycled sands, highlights the scientific and technical
relevance of this research for the future development of sustainable construction practices.


