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The construction sector now consumes 44% of the nation's energy and emits more than 132 million tons 

of carbon dioxide each year, not to mention depleting non-renewable resources. This makes this sector 

one of the key sectors in the fight against global warming and for the energy transition. One solution to 

adressthis problem is the use of materials with low environmental impact, such as vegetal concretes [1]. 

In recent decades, these materials have attracted great interest from the civil engineering research 

community. Besides their low environmental footprint, they have interesting thermal, acoustic and hydric 

properties [2]. However, their mechanical performance is low compared to materials commonly used in 

construction (reinforced concrete, wood, etc), which limits the attractiveness of vegetal concretes in 

construction [3]. The aim of this project is to  propose  reinforcement solutions using materials with good 

mechanical properties such as FRCM (Fabric Reinforced Cementitious Matrix) composites.  

FRCM materials have been used with great success to reinforce structures made of masonry and 

reinforced concrete, owing to the multiple advantages they offer: high tensile strength, pseudo-ductile 

behavior, ease of implementation, non-toxicity and compatibility with different substrates [4,5]. Synthetic 

fibers (glass, carbon, aramid) are the most commonly used, but unfortunately they have a not-insignificant 

environmental impact. In this project, they will be replaced by natural fibers such as flax and hemp. These 

fibers have interesting mechanical properties and a carbon footprint that is consistent with bio-based 

materials. They are also easily recyclable and easy to process. The combination of a natural FRMC  with a 

vegetal concrete  should eventually allow to offer an environmentally friendly product with high 

mechanical properties. 

The main objective of this work is to evaluate the feasibility of reinforcing vegetal concretes with natural 

FRCM composites. The first phase of the project consists in the development, valorization and 

experimental and numerical study of a natural FRCM. The composite will be characterized at different 

scales of analysis to define the key parameters that ensure its mechanical performance. 

The second phase is the evaluation of the mechanical behavior of vegetal concretes reinforced with the 

FRCM developed in the first phase. Different strengthening techniques such as compressive, shear and 

flexural strengthening will be applied. The effect of strengthening on stiffness, load capacity, ductility, 

failure mode and cracking of the material will be studied. A parametric study will be conducted to evaluate 

the effect of the number of reinforcement layers, textile pre-impregnation and addition of short fibers to 

the FRCM matrix on the mechanical behavior of the composite. 
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