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PREFÁCIO

A segurança aos incêndios urbanos assume particular importância pelo risco normalmente
associado a este tipo de acidentes, tendo como objetivo a redução do número de ocorrências,
das vítimas mortais, dos feridos, dos prejuízos materiais, dos danos patrimoniais, ambientais
e de natureza social. O conhecimento associado a esta situação acidental é o resultado
da evolução do conhecimento empírico, desenvolvido ao longo dos anos com incêndios
reais e exercícios, e o resultado do conhecimento científico, normalmente desenvolvido nas
instituições do Sistema Científico e Tecnológico, tendo em consideração a complexidade
dos fenómenos e a respetiva interdisciplinaridade. Com vista à redução do risco de incêndios
urbanos, Portugal tem assistido ao crescimento e atualizaçao desta legislação.

Tendo por objetivo criar um fórum de discussão científica e técnica deste tema, no ano
de 2005 foi dado início ao ciclo de Jornadas de Segurança aos Incêndios Urbanos, com a
realização das 1as Jornadas na Universidade de Coimbra.
Seguiram-se as 2as e as 3as Jornadas, realizadas nos anos de 2011 e 2013 também na
Universidade de Coimbra, e as 4as Jornadas, realizadas em 2014 no Instituto Politécnico de
Bragança com o apoio da ALBRASCI (Associação Luso-Brasileira para a Segurança Contra
Incêndio). As 5as Jornadas pretendem dar continuidade à divulgação do desenvolvimento
do conhecimento nos diversos domínios da segurança ao incêndio, de modo a constituir
um fórum de debate alargado entre engenheiros, arquitetos, professores, investigadores,
técnicos, licenciadores e demais entidades do sistema de proteção civil.

A Comissão Organizadora
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Figura 1: Tipos de exposição estudados, a
uma face (E1 F) e a três faces (E3F).
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Figura 2: Condições de fronteira
consideradas no modelo numérico.

3. RESULTADOS OBTIDOS

Na Figura 3 é apresentada, a titulo ilustrativo, a distribuição de temperaturas na secção
transversal do perfil não protegido, exposto ao fogo a uma face (a inferior), após 60 min de
exposição ao fogo. De modo análogo, na Figura 4 é apresentada a distribuição de
temperaturas no perfil não protegido, exposto ao fogo a três faces. Comparando os resultados
numéricos com os experimentais, pode-se concluir que, globalmente, a evolução das
temperaturas obtidas numericamente foi consistente com as medidas experimentalmente.

\ Conlours orsiatic Ttinperatur» lie) (Time=3.6000frK>ïï : ContouMorstulicTamperatumW frtn>e=3.GQOO»+03)
ANSYS Fkwrt 14. 5 (2<1, dp, pbns. Iam, transrnl)

Figura 3: Temperaturas (E1 F, t = 3600 s). Figura 4: Temperaturas (E3F, t = 3600 s).
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ABSTRACT

The wooden cellular slabs are lightweight structures, easy to assemble, and with excellent
architectural features, as thermal and acoustic conditions. The wooden cellular slabs with

perforations are typical and very common engineering solutions, used in the ceiling or flooring
plates to improve the acoustic absorption of compartments, and also have a good insulation and
relevant architectonic characteristics. However, the high vulnerability of wooden elements
submitted to fire conditions requires the evaluation of its structural behavior with accurately. The
main objective of this work is to present a numerical model to assess the fire resistance of
wooden cellular slabs with different perforations. Also the thermal behavior of the wooden slabs
will be compared considering material insulation inside the cavities.

KEYWORDS: Cellularslab, perforation, wood, tire, insulation.

METHODOLOGYAND RESULTS

The numerical modelling, predicting an analysis of the wood to high temperatures, is
complicated due the heat produced, the char-layer formation and the material properties. Wood
is a material with characteristics that are strongly temperature dependent. Using a numerical
program will become possible to calculate the thermal resistance of these elements, as an
important parameter in compliance with safety rules and design.

'Corresponding author - Instituto Politécnico de Bragança. Campus Santa Apolónia, 5301-857 Bragança

email: efonseca@ipb. pt http://www. ipb. pt
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The constructive elements should be designed in accordance, to warn and delay the fire
damage effect. The proposed numerical model could be used for different design constructive
solutions. In order to guarantee the fire rating in a typical perforated wooden slab [1-2], a
transient 2D thermal analysis with nonlinear material behaviorwill be solved using ANSYS.

Different wooden cellular slabs were considered for analysis, where the bottom surface (the
peri:orated side) will be submitted to a Tire action, [2]. The top wooden surface is solid with
homogeneous thickness. The geometric model of each slab considers three different cellular
zones (two cells with different perforations and one cell with no perforation). The same
geometric model was considered with internai insulation material (MDF) near side by side with
perforations, [1]. Heating curves obtained in previous experimental tests [2-3] were used to
predict the fire resistance in the numerical model.

This study allows verifying the temperature evolution and the char-layer throughout a wooden
cellular slab with different perforations and considering the insulation effect inside the cavities.
The thermal behavior of wooden cellular slabs submitted to Tire action by assessing the residual
cross-section for a time instant equal to 1800s, are presented in figure 1.

°c

746.438 ,"

]BHE

Figure 1: Temperature distribution and residual cross-section in slab with and without insulation.

The developed numerical model allows future studies, and simultaneously characterizes the
effect of different perforations with or without insulation in wooden slabs to minimize the fire risk.
The numerical model can easily be adjusted for other constructive solutions, to facilitate the fire
safety validation.
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ABSTRACT

Under the scope ofthe European project WUIWATCH (Wildland-Urban Interface Forest Fire Risk
Observatory and Interest Group in Europe; Agreement   ECHO/SUB/2014/694556) a set of
experimental tests on house vulnerability were performed in arder to assess the resistance of
selected house components during the passage of a forest fire. Three sets of tests were done
and the elements used were windows, window blinds and the effect of doors on wind drafts and
burning embers' entrance in the houses. Preliminary results are shown in this abstract.

KEYWORDS: forestfire; wildland urban interface; house vulnerability; house protective elements;

1. INTRODUCTION AND OBJECTIVE
Inthe presenceofawildfire itisoftensubjectofadebateifwhetherpeopleshould leave or shelter
inside their homes. Both practices have supporters and detractors and both have been suggested
by many official authorities throughout the years in different times and countries ali around the
world. Whether a home is safe or not depends on numerous factors related to different subjects,
for instance: house construction materiais, house maintenance, fuel management on the
surroundings, house location, existence of active and/or passive self-protection measures, etc.
Among the individual elements that can be most affected by the passage of a wildfire (and that
have a direct relation with the survival chances of a house) the windows are the ones with greater
exposure. In this sense a set of experimental tests was designed to asses some particular aspects
related to the vulnerability of windows and blinds. At the same time the importance of leaving
them closed (as well as the doors inside a house) during a wild fire episode were explored in
arder to give some scientific background to possible guidelines for homeowners.
The objective of the work presented here was to make exploratory tests on different aspects of
house vulnerability, namely the windows and their protective blinds.

2. DESCRIPTION OF THE EXPERIMENTS
Laboratory tests were performed at ADAI's Laboratory for Forest Fire Studies (LEIF), located in
Lousã's airfield, near Coimbra. With a covered área of 72x16m2, LEIF hás several infrastructures
fully dedicated to the research on wildfire behaviour and safety topics. Different aspects offorest
fires can be simulated in a controlled environment, namelyfire propagation in different slopes and

'Corresponding author - Centro de Estudos sobre Incêndios Florestais / Associação para o Desenvolvimento da Aerodinâmica Industrial /
Laboratório Associado de Energia, Transportes e Aeronáutica. Universidade de Coimbra. Portugal.
email: luis. mario@adai.pt http://www.adai.pt/ceif
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