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The construction sector faces a dual challenge: reducing its environmental impact while limiting the use of
natural resources. In this context, this work investigates the behaviour of assemblies made of compressed
bricks and masonry mortars formulated with recycled materials. The bricks are composed of mixed recy-
cled sand, washing fines, CEM III/B cement and water. They are combined with low-carbon mortars also
formulated with mixed recycled sand and washing fines.

The main objective is to assess the compatibility between these compressed bricks and two mortars with
different cement contents. The experimental approach first includes the characterization of the materials,
followed by the production of the bricks using a manual press. The bricks obtained reach an average com-
pressive strength of 11.74 MPa at 28 days. Two mortars are then selected for the production of the assem-
blies: mortar SMR 0.8+F, with a lower cement content, and mortar SMR 1.8+F, with higher mechanical
performance. Their 28-day compressive strengths are respectively 3.77 M Pa and 11.72MPa.

The brick—mortar assemblies are characterized through direct tensile, shear and compression tests. The
results show that the influence of the mortar is particularly significant when the interface is directly loaded.
In direct tension, the average strength increases from 0.072 M Pa with mortar SMR 0.8+F to 0.230 M Pa with
mortar SMR 1.8+F. In shear, it increases from 0.146 M Pa to 0.541 M Pa. Under compression, the difference
is more limited, with average strengths of 7.38 M Pa and 8.25 M Pa. These results confirm that the strength of
the assembly does not depend only on the strength of the mortar itself, but also on the composite behaviour
of the brick—mortar system and on the quality of the interface.

A complementary water transfer test highlights rapid exchanges between the fresh mortar and the com-
pressed bricks during the first hour of contact. Mortar SMR 1.8+F limits this water transfer more effectively,
which may promote the development of adhesion at the interface. Overall, this work shows that combining
compressed bricks and mortars incorporating recycled materials is a promising approach for developing ma-
sonry systems with a lower environmental impact. However, the results also underline the need to improve
brick—mortar adhesion and to continue testing on larger-scale assemblies.
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