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PREFACE

The Iberian-Latin American Congress on Fire Safety (CILASCI) is held once every two years, with
the aim of disseminating scientific and technical knowledge in the field of fire safety, integrating
different players involved in this area of knowledge. The first edition of the Iberian-Latin American
Congress on Fire Safety (CILASCI 1), was held in Natal (Brazil) between 10-12 March 2011. The
second congress (CILASCI 2) was held in Coimbra (Portugal), between May 29 and June 1, 2013.
The 3 and 4t editions took place on the South American continent. The third congress (CILASCI
3) was held in Porto Alegre (Brazil) from November 3 to 6, 2015, while the fourth congress
(CILASCI 4) was held in Recife (Brazil) from 9 to 11 October 2017. The CILASCI 5 will take place
in the city of Porto (Portugal) from 15 to 17 July 2019, and presents 5 invited lectures and 85
manuscripts from researchers around the world (Algeria, Australia, Belgium, Brazil, China, Czech
Republic, France, Hong Kong, Italy, Mozambique, Portugal, Spain, United Kingdom and United
States).

the 5 Iberian-Latin-American congress on fire safety reflects the new developments achieved on
active and passive fire protection, on evacuation and human behaviour under fire, on
computational modelling of structures and materials under fire, on explosion and risk
management, on architectural issues for fire safety in buildings, on fire dynamics, on the
experimental analysis of materials and structures under fire, on fires in special buildings and
spaces, on fire-fighting operations and equipments, and on the behaviour of structures and
materials under fire.

The Fire Safety is reaching new developments as a result of new research, development and
innovation around the world, based on the excellence level of the research, the support of new
skilled professionals and due to the existence of advanced training programmes in fire science
technology. This development will increase the safety level of people, buildings, and products,
but also is going to produce an impact in the economy of each country, with a positive impact on
society.

The organizing committee believe that this congress will address to our delegates a wide forum
of discussion about the recent developments in Fire Safety, promoting the exchange of ideas and
international cooperation.

The organizing Committee would like to thanks to all authors and delegates.

On the behalf of the Organizing Committe
Paulo A. G. Piloto
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BEHAVIOR OF INDUSTRIAL BUILDINGS WITH STEEL PORTAL FRAMES
UNDER FIRE CONDITIONS

Noureddine Abdelkader Abdelkadir Fellouh
Benlakehal * Bougara PhD Stud.
Professor, UHBC Professor, UHBC UHBC

Chlef, Algeria Chlef, Algeria Chlef, Algeria
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Professor, IPB
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Pitched roof Steel frame structures are widely used in industrial buildings for practical reasons of
exploitation, durability and cost efficiency. However, steel although is a ductile material, it remains
vulnerable to excessive temperatures. The recent accidents, which occurred in the industrial
buildings of Sonatrach (petroleum industry in Algeria), in an urban area in Algiers or in an
industrial zone in Skikda, remind us of the real danger and the potential risk of fire. For industrial
buildings, new guidance by the recent European norms define active and passive exigencies for
the behaviour of industrial buildings under fire to protect human losses and prevent against brutal
failure of the structure. The main criterion is that failure should always occur while the structure is
dragged inward to avoid outward collapse of the building frames. Early research works have
investigated the behaviour of industrial buildings incorporating steel portal frames subjected to
fires and provided design recommendations for such buildings with fire stability of R15 for frames
and purlins.

The main objective of this research is the study of the behaviour of industrial structures with portal
frames under the effect of fire. In order to achieve this goal, numerical simulations on portals with
haunches at the ends of the rafters are conducted using finite element software ANSYS® (release
16.2, 2015). The structures are studied with decoupled thermal and mechanical analyses. For
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Telef.: +213 (0)27727234, E-mail: n_blk@yahoo.fr

81



Nourredine Benlakehal, Abdelkader Bougara, Abdelkadir Fellouh, Paulo A.G. Piloto

this purpose, geometric and material nonlinearities are taken into account in the analysis using
the standard ISO 834 (1SO834-1, 1999) as the fire model. The parametric study is carried out
taking into account the parameters influencing the resistance time and failure modes such as the
fire scenarios, the length of the haunch and the geometrical aspect. The results of the numerical
model, in terms of resistance time are compared with those calculated by the simplified methods
of the actual codes in practice.
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