Great open spaces for emergency covered with Hemp cables nets

Chiara Taddec Marco Di Giovanni Alberto VISKOVIC Piero D’ASDIA

Jounior Engineer, B.Sc.  Jounior Engineer, B.Sc.  Associate professor Full Professor (retired)

MA Student MA Student

G. D’Annunzio University, G. D’Annunzio University, G.D’Annunzio University, G.D’Annunzio

Department of Department of Department of University, Department

Engineering and Geology Engineering and Geology Engineering and Geology of Engineering and
Geology

Pescara, Italy Pescara, Italy Pescara, Italy Pescara, Italy

chiarataddeo00@gmail.com mardg2693@hotmail.it a.viskovic@unich.it piero.dsadia@gmail.com

Chiara Taddeo was Marco Di Giovanni was Alberto Viskovic is professc piero D’Asdia was full

graduated in 2018 in the fiegraduated in 2018 in the fie; : : )

of structural engineering wi of structural engineering wiwldn the f'e|_||d of stlr(uqturﬁl . ldprofessor in the field of

a thesis on Highise buildinga thesis on Highise building@€S'9N- He works in the fieldstructural design and wind

structural performances.  structural performances.  Of restoration of cultural engineering, retired from
heritage. November 2017.

Contact: chiarataddeo00@gmail.com

1 Abstract

Emergencies like post hurricane or earthquake need of buildings quick and easy to build. These buildings have
to be great open spaces in order to host as many people as possible. These buildings can be non-temporary
because they are useful for one, two years or more. For this reason, they have to be designed like permanent
buildings. This exclude a great number of typologies as for example inflatable structures. The typology
suggested is cables net and membrane roofs with hyperbolic paraboloid shape. These typology permits to
cover very large span and it is built easily and quickly. In order to encourage a sustainability approach to build,
the paper promotes recent developments in the field of material engineering that have allowed for the use of
natural materials for common structural elements instead of traditional materials such as steel or concrete. In
this context, hemp is a very interesting material for structural building design. This paper proposes the use of
hemp cables for roofs with hyperbolic paraboloid cables nets, which sees the use of a sustainability material
for structure thus having a very low environmental impact in terms of structural weight. The paper discusses
five different plan sizes and two different hyperbolic paraboloid surface radius of curvatures. The cable
traction, which gives the cable net stiffness, was varied in order to give a parametric database of structural
response. Three-dimensional geometrically nonlinear element analyses were carried out on different
geometries and a parametrization of the borders structures of anchorage is given.
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can be very convenient to build buildings with large
2 Introduction open spaces able to house the largest possible
number of people. In addition, these buildings have
to be durable because these emergencies can last
for many years. It is crucial to build secure and
functional buildings and for this reasons many

The best possible emergency management is a goal
for all governments after disastrous storms or
earthquakes. A great number of people have to be
hosted and sometimes hospitals have to be built. It
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