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PREFACIO

Este livro contém os resumos dos trabalhos apresentados as 8as Jornadas de Seguranga aos
Incéndios Urbanos e as 3as Jornadas de Protegdo Civil (8JORNINC-3JORPROCIV), que
decorreram no Porto, Portugal.

Na presente edigdo das 8JORNINC-3JORPROCIV foram submetidos 50 trabalhos, tendo sido
aceites 42. Os trabalhos foram distribuidos em 8 sessdes paralelas tematicas, em adigéo a 2
sessdes plenarias, apresentados no dia 2 de junho de 2023.

O evento foi iniciado e promovido em Portugal, sob a organizagdo do professor Doutor Jodo
Paulo Rodrigues, com as 1as Jornadas de Seguranga aos Incéndios Urbanos, em 2005, na
Universidade de Coimbra, bem como nos anos seguintes, as 2as Jornadas de Seguranga aos
Incéndios Urbanos em 2011 e as 3as Jornadas de Seguranga aos Incéndios Urbanos em 2013,
também na Universidade de Coimbra.

As edigbes seguintes aconteceram em diferentes locais: as 4as Jornadas de Seguranga aos
Incéndios Urbanos em 2014, no Instituto Politécnico de Braganga; as 5as Jornadas de Seguranga
aos Incéndios Urbanos em 2016, no Laboratério Nacional de Engenharia Civil em Lisboa; as 6as
Jornadas de Seguranga aos Incéndios Urbanos e 1as Jornadas de Protegao Civil em 2018, na
Universidade de Coimbra; e as 7as Jornadas de Seguranga aos Incéndios Urbanos e 2as
Jornadas de Protecgao Civil, em 2021, no Instituto Politécnico de Castelo Branco.

As 8JORNINC apresentam grande importancia num contexto atual de varios e graves incéndios
urbanos, florestais e de interface em Portugal. A pertinéncia do tema da seguranga na prevengao
e no combate a incéndios, quer pelas consequéncias emergentes deste tipo de acidentes, quer
pela necessidade de redugéo das ocorréncias, do numero de vitimas mortais, feridos, prejuizos
materiais, patrimoniais, ambientais e sociais, leva a que as Jornadas se destinem a um leque
alargado de profissionais e publico em geral.

As 3JORPROCIV tém como objetivo promover conhecimentos nas areas da prevencgéo civil, de
riscos e planos de emergéncia. Pretendem assim, contribuir para a atualizagdo dos
conhecimentos técnicos e cientificos da seguranga e protecao civil, no ambito do planeamento e
prevengdo perante cenarios de crise e emergéncia. As Jornadas de Protegéo Civil permitem
partilhar um leque de conhecimentos multidisciplinares suscetiveis de impulsionar uma
intervengdo por parte de técnicos, especialistas e dos agentes da protegdo civil. A visdo
interdisciplinar e integradora dos problemas e desafios que a protegdo civil apresenta sera
refletida na prevengao e mitigagado dos riscos inerentes a uma situagao de acidente.
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Os trabalhos apresentados nesta edigdo, permitirdo o avango das 8JORNINC-3JORPROCIV,
através da divulgagdo dos recentes desenvolvimentos e do conhecimento nos dominios da
seguranga ao incéndio e protegao civil.

Por fim, a comissao organizadora das 8JORNINC-3JORPROCIV gostaria de agradecer:
- 0 apoio dos patrocinadores e das instituigdes do Sistema Cientifico e Tecnoldégico;

- a todos os autores que partilharam os seus excelentes trabalhos;

- e aos elementos da Comissao Cientifica que auxiliaram no processo de reviséo.

Todos em conjunto, tornaram possivel a realizagao destas Jornadas.

A organizagéo das 8JORNINC-3JORPROCIV:

Elza M. M. Fonseca
Hernani R. Lopes
Armando V. Campos
Ana R. Jodo

Anténio G. Magalhaes
Jodo F. Silva
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ABSTRACT

Wood and wood-based products are versatile and sustainable construction materials that improve
the energy efficiency of buildings. However, predicting the fire resistance of wood-based
construction is challenging due mainly to integrity issues of such structures when exposed to fire,
and lack of accurate temperature-dependant material properties. This work aimed at building finite
element numerical models to estimate the fire resistance of a multilayer wood-based assembly.
The thermal properties were determined using the Transient Plane Source (TPS) method and
were also adapted for elevated temperatures according to the future generation of Eurocode 5
Part 1-2. The numerical results were validated against an experimental test conducted on a
multilayer system composed of MDF boards and Rockwool insulation exposed to ISO-fire. The
proposed models led to over-conservative results, indicating that the material properties should
be revised to predict the fire resistance of multilayer systems using finite element analysis.

KEYWORDS: Wood, Wood-based, Multilayer system, Finite element modelling, Fire resistance.

1. NUMERICAL MODEL

A set of 2D finite-element models were developed in Ansys Workbench using the PLANES5 finite-
element to conduct the heat transient analysis. The multilayer system had surface dimensions of
580 x 580 mm and was composed of two boards of 16 mm thick MDF, with a core layer of
Rockwool with 27 mm in thickness. The model A considered the proposed material behaviour of
prEN 1995-1-2 [1], while model B considered the measured properties using a TPS device and
adapted values from prEN 1995-1-2 [1]. The obtained values were used as input to the numerical
model. The boundary conditions were defined according to EN 1991-1-2 [2] considering the
standard fire of ISO 834 [3], and heat transfer due to convection and radiation on the exposed
and unexposed sides. The fire resistance was determined based on the average temperature
attainment on the unexposed side of 160 °C. Figure 1 shows the numerical (num) and
experimental (exp) temperature evolution at selected regions of the specimen. Detailed results
from the experimental tests can be found in Alves et al. [4]. The numerical predictions for the fire

* Corresponding author — Researcher at Instituto Politécnico de Braganga, Campus de Santa Apolénia, 5300-253
Braganga, Portugal. email: matheus.alves@ipb.pt
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resistance were over-conservative, which is related with the difficulty to model dehydration of the
MDF boards and innacuracies regarding temperature-dependant material properties. Also, the
thermophysical propoerties of Rockwool at elevated temperatures should be determined.
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Figure 1: Numerical (num) and experimental (exp) temperature histories at selected regions of
the specimen.

2. CONCLUSION

A set of finite-element models were proposed to estimate the fire resistance of a wood-based
multilayer system composed of MDF and Rockwool insulation. The numerical results were
generally over-conservative when compared to the experimental findings, indicating that the
material models should be revised for finite element simulations. The model can also be improved
by determining the thermal properties of Rockwool at elevated temperatures.
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