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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 3rd and 4th 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 5th 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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1. INTRODUCTION 
 
A composite slab consists of a concrete topping cast on the top of a steel deck. The concrete is 
usually reinforced with a steel mesh on the top and may also be reinforced using individual rebars. 
The steel deck also acts as reinforcement and may be directly exposed to accidental fire 
conditions. This composite solution is widely used in every type of buildings which require fire 
resistance, in accordance to regulations and standards. The scope of this investigation concerns 
the fire rating for insulation (I). Numerical simulation was developed, using Matlab PDE toolbox 
and ANSYS, to find out the thermal effects of standard fire exposure. The results of the numerical 
simulation are compared with experimental results available in the literature (see, for instance, [1] 
and [2]) in order to validate our approach. The results are also compared with the simplified 
method proposed by Eurocode 4-part 1.2. 
 
2. NUMERICAL SIMULATIONS 
 
The composite slab was meshed to solve a nonlinear transient thermal analysis, using 2D models 
from Matlab PDE toolbox and 3D models from ANSYS. The finite element method requires the 
solution of equation (1) in the domain and equation (2) in the exposed side. 
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  (1) 

  (2) 

 
In these equations:  represents the temperature of each material;  is the specific mass; 

 is the specific heat;  is the thermal conductivity;  is the convection coefficient. 
 represents the gas temperature of the fire compartment, using a standard fire ISO834, 

applied to the bottom part of the slab,  is the view factor;  is the emissivity of each material; 
 specifies the emissivity of the fire and  represents the Stefan-Boltzmann constant. The 

thermal properties of both materials are temperature dependent and change according to the 
standards used for composite slabs, steel and concrete [3] [4] [5]. An initial uniform temperature 
is applied to all the nodes (20ºC). The lower part of the deck is submitted to standard fire 
conditions, using a convection coefficient of 25 [W/m2K] and an emissivity of the fire equal to 1. 
For a composite slab with trapezoidal decking [1], a comparison between the results of 
experimental tests and numerical simulations as well as the respective 3D mesh are presented 
in Fig. 1. The upper part of the slab is submitted to a convective coefficient of 9 [W/m2K] to include 
the radiation effect, according to EN1991-1-2 [6]. Results demonstrate that the simple calculation 
method, proposed by the Eurocode 4 – part 1.2 seems to be unsafe. 
 

 

Figure 1: a) Time history results. Experimental and numerical simulation. b) 3D numerical mesh with perfect 

contact (ANSYS). 
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