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Preface

YIC2012 is the first Young Investigators Conference, an initiative promoted by the European Community on Com-
putational Methods in Applied Sciences (ECCOMAS). Computational methods in science and technology have been
a major topic at a large number of conferences, forums and symposiums. The main goal of the ECCOMAS Young
Investigators Conferences, namely the YIC2012, is to periodically bring together young researchers and students
working in a wide number of areas of computational science and engineering. The focus of YIC2012 is particularly
posed on the applications of mathematical, computational methods and modelling to different areas of simulation in
engineering.
The YIC2012 is held at the University of Aveiro, in Portugal, under the auspices of ECCOMAS, from 24 to 27
April, 2012.
This book of abstracts and proceedings, of the first Young Investigators Conference, are the result of remarkable
contributions of young scientists and PhD students working in five main topics, namely (i) Computational Solids and
Structural Mechanics, (ii) Computational Fluid Dynamics, (iii) Computational Applied Mathematics, (iv) Scientific
Computing and (v) Industrial Liaison Activity.
Although YIC2012 is aimed at young scientists, senior scientists have contributed to the success of the conference
by their presentations and promoted discussions as well as research works, incorporated in the book of abstracts and
proceedings. The presence of senior scientists and thesis supervisors is very fruitful for all participants, and it is
hoped that young researchers and PhD students can take profit from this experience.
The organizers hope that this very first Young Investigators Conference 2012 can represent a remarkable opportunity
for a fruitful exchange of ideas between the participants, and a landmark in the ECCOMAS history of Conferences.

A. Andrade-Campos
N. Lopes
R.A.F. Valente
H. Varum

Aveiro, Portugal, April 2012.

4



An energy-based variational formulation of thermomechanically coupled viscoelasticity . . . . . . . . . . . . . . . . . . . . . 114
Augusto Emmel Selke and Laurent Stainier

Numerical assessment of RC frame structures under high shear stresses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115
Denise Ferreira, Jesús Bairán and Antonio Marí

Nonlinear modeling of the cyclic response of RC columns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116
Catarina Fernandes, José Melo, Humberto Varum, Tiziana Rossetto and Aníbal Costa

A general approach on kinematic simulation of mechanical Variable Valve Lift mechanisms . . . . . . . . . . . . . . . . . 117
Stelian Mihalcea

Numerical studies about the structural performance of aluminium stiffened panels . . . . . . . . . . . . . . . . . . . . . . . . . . 118
Rui Miguel Ferreira Paulo, Robertt Valente and Filipe Teixeira-Dias

New solid-shell and solid-beam finite elements and their application towards the simulation of stent
implantation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119

Jan Frischkorn and Stefanie Reese

Algorithms for Elliptic friction criterion on 3D contact problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120
Luis Rodriguez-Tembleque and Ramón Abascal

Fire resistance of steel members protected with intumescent coatings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
Luis Mesquita, Paulo Piloto, Sergio Roque and Mário Vaz

Stress Integration Algorithms for HCP Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122
Wu Shenghua, Francisco Manuel Andrade Pires, Abel Santos and Augusto Barata da Rocha

Multi-patch isogeometric analysis of space rods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123
Leopoldo Greco

Buckling Length of Steel Columns Exposed to Fire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124
Carlos Couto, Paulo Vila Real, Nuno Lopes and João Paulo Rodrigues

A plane strain quadrilateral Cosserat point element (CPE) for nonlinear orthotropic elastic materials with
initially distorted elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125

Mahmood Jabareen and Eli Mtanes

Numerical modelling of the fire resistance of cold formed C steel beams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152
Nuno Lopes, Joana Pinho, Flávio Arrais and Paulo Vila Real

Isogeometric Shell Analysis and Shape Optimization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127
Josef Kiendl, Roland Wuechner, Kai-Uwe Bletzinger and Alessandro Reali

Computer simulation of processes and manufacturing
Nonlinear finite element analysis of transvarestraint test to study the thermo-mechanical behavior of alloy
718 and allvac 718plus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129

Sathiskumar Jothi and Joel Andersson

Influence of evolving anisotropy on earing in cylindrical cup drawing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130
Ivaylo Vladimirov and Stefanie Reese

The influence of numerical simulation parameters and modelling decisions in wrinkling predictions for sheet
metal forming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131

Marisa Henriques, Tiago Grilo, Ricardo Sousa and Robertt Valente

Single Point Incremental Forming Using Adaptive Remeshing Technique with Solid-Shell Finite Element . . . . . 132
José Sena, Carlos Guzmán, Ricardo Sousa, Habraken Anne Marie, Laurent Duchêne and Robertt Valente

Generation of toolpath for the single point incremental forming. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133
João Batista Sá de Farias, Jorge Augusto Fernandes Ferreira and Ricardo José Alves de Sousa

10

Luis Mesquita
Highlight



YIC2012 — Universidade de Aveiro
First ECCOMAS Young Investigators Conference

A. Andrade-Campos, N. Lopes, R.A.F. Valente, H. Varum (editors)
24–27 April 2012, Aveiro. Portugal.

Fire resistance of steel members protected with intumescent coatings
Luis Mesquita a,?, Paulo Piloto a, Sergio Roque a, Mário Vaz b

a Instituto Politécnico de Bragança
Portugal

b Faculdade de Engenharia da Universidade do Porto
Portugal

? Corresponding author: lmesquita@ipb.pt

Abstract. Abstract. The required intumescent coating thicknesses needed for fire resistance are proposed by the paints manu-
factures based on the results of a limited number of standard fire resistance tests, considering different steel section factors and
DFTs. This work presents a set of 50 experimental fire resistance tests made in a pilot gas furnace and considering: (i) different
member cross-sections (IPE, SHS, CHS, LNP), (ii) analysis at ambient temperature and fire conditions, (iii) application of a
mechanical loading in a tree-point bending setup, (iv) different utilization degree level (30

Keywords: Fire resistance; Fire tests; Fire Protection; Intumescent Paint.
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