Design of Sustainable Composite Materials FRLM for the Seismic and Energy Requalification of the Masonry Building Heritage

This research covers an integrated assessment of new composite materials to reduce the seismic
vulnerability of historic masonry buildings while complying with sustainable conservation
requirements, emissions reduction, and energy saving.

Testing innovative FRLM (Fiber Reinforced Lime Matrix) systems composed of:
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' , A series of thermo-dynamic simulations were carried out with WUFI® Pro software. The climatic
- reference conditions of Florence (IT) with a simulation time of ten years were considered. &
]
Three specific technical solutions were analyzed*:
« M1: one-and-a-half brick masonry, with a thickness of 14.95 inch;
« M2: stone masonry, with a thickness of 19.70 inch;
« M3: sack masonry with weakly bonded filling, with a thickness of 18.90 inch.

A selection of commercial Thermal- Plasters was performed according to the mechanical and thermal
characteristics to improve the seismic and energy performances of existing masonry buildings
perimeter walls.
A further examination was imposed regarding the sustainability problem; in particular, the choice was
restricted to the matrices made with natural, environmentally friendly, and green building materials and those
obtained from recycled and recyclable materials.
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The experimental campaign involved:
1. Bending tests for three points and uniaxial compression tests of the 11 selected thermal plasters.
v 2. Direct tensile test on basalt textile.
3. Direct Tensile Test on the FRLM Composite Material constituted by the Basalt Textile embedded in the better
thermal-plaster from the structural and energetic point of view.

Numerical simulations were carried out using a FEM (Finite Element Method) developed through Abaqus
CAE software to model the behaviour of a non-reinforced (NRP) and a reinforced masonry panel (RP)
subjected to diagonal compression tests. A numerical study was conducted with the aim of comparing the
experimental results provided by the diagonal compression tests.

A panel in scale 1:1, of 47.24:47.24-4.72 Inch’® in size, assembled with

2. Results of the Direct Tensile Test on Basalt Textile cement-lime mortar joints and tested under Diagonal Compression
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