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Structural behaviour of eco-friendly materials: rammed earth construction
and plant fibres for masonry retrofitting

Despite their countless advantages, earthen structures are prone to earthquakes, mainly if 2
due to their low strength, high inertial forces, and lack of engineering approaches in design ™
and construction. Despite the extensive use of earthen structures, the structural behaviour
of such buildings is still not well known, particularly concerning their cyclic in-plane and
out-of-plane response. The lecture discusses a series of recent experimental campaigns
carried out at the University of Minho on the static and dynamic behaviour of rammed earth
structures.

On the other side, natural fibre composites present a very appealing option for masonry =
strengthening, but their current drawbacks can hinder this function. The lecture presents &
the first steps towards the experimental validation of an innovative nanocomposite-based ™gE&
impregnation system designed to overcome the aforementioned drawbacks.

Daniel Oliveira, Associate Professor at the Civil Engineering Department of the University of
Minho, MSc in Structural Engineering and PhD in Civil Engineering. His main research
interests are related to the experimental and numerical analysis of traditional and heritage | /
masonry structures, earthen construction, earthquake engineering, and the repair and
kstrengthening of masonry.

Geopolymer binders for inorganic composites and greener cladding panels

Geopolymers are inorganic binders obtained from the reaction of an aluminosilicate iﬁ?
powder with an aqueous alkaline solution, which are generally proposed as more \\f\\\\ ;
sustainable binder alternatives to Portland cement. AR

Geopolymers might also replace Natural Hydraulic Lime binders to deliver restoration
materials able to meet the restoration requirements of the Architectural Heritage. Indeed,
promising results have been achieved by combining geopolymer matrices with various
(long) fibres and steel textiles to obtain composite structural reinforcements. Moreover,
geopolymers charged with short fibres are currently being studied with the aim of attaining
a strain-hardening behaviour that might be used in several structural (e.g. innovative
deformable plasters) and non-structural applications (e.g. ETICS, radiant panels).

Lastly, performant geopolymers embedding 50% by weight of recycled inorganic aggregates
have been designed for a pre-industrial production of modular panels useful for thermal
refurbishment of existing buildings. The panels have also been installed in real case-studies.

Enrico Garbin, researcher at CNR-ICMATE, M.Sc. in Architectural Engineering, Ph.D. in Design, Preservation
and Control of Materials and Structures. Associate Editor of the Journal of Cultural Heritage. My current
research activities are in mechanical-physical characterization of innovative cementitious materials (e.g.
geopolymers, alkali activate materials) and structural design of related applications (e.g. intervention
ktechniques for CH) and products (e.g. panels for thermal refurbishment of existing buildings). y,
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