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1 - Introduction

The Organizing Committee of SYMCOMP2019 — 4t International Conference on Numerical
and Symbolic Computation: Developments and Applications, welcomes all the participants
and acknowledge the contribution of the authors to the success of this event.

s fourth International Conference on Numerical and Symbolic Computation, is promoted
v APMTAC - Associagio Portuguesa de Mecénica Teodrica, Aplicada e Computacional and it
as organized in the context of IDMEC - Instituto de Engenharia Mecinica, Instituto
uperior Técnico, Universidade de Lisboa. With this ECCOMAS Thematic Conference it is
intended to bring together academic and scientific communities that are involved with
umerical and Symbolic Computation in the most various scientific areas

SYMCOMP 2019 elects as main goals:

To establish the state of the art and point out innovative applications and guidelines on the
u £ Numerical and Symbolic Computation in the numerous fields of Knowledze, su
‘neering, Physics, Mathematics, Economy and Management, Architecture,

> promote the exchange of experiences and ideas and the dissemination of works develones
“=7nn the wide scope of Numerical and Symbolic Computation.

=ncourage the participation of young researchers in scientific conferences

ovite all participants to keep a proactive attitude and dialoguing, exchanging and
oting ideas, discussing research topics presented and looking for new ways and possible
parnerships to work to develop in the future.

The Executive Committee of SYMCOMP2019 wishes to express his gratitude for the
cooperation of all colleagues involved in various committees, the Scientific Committee, the
Frogramm Committee, Organizing Committee and the Secretariat. We hope everyone has
njoved helping to consolidate this project, which we are sure will continue in the future. Our
thanks to you all.

> Amélia Loja, Chairperson (IDMEC/LAETA, CIMOSM/ISEL)
> Paulo B. Vasconcelos, Chairperson (CMUP/FEP-UP)

> Antoénio J. M. Ferreira (FEUP/INEGI)

> Joaquim Infante Barbosa (IDMEC/LAETA, CIMOSM/ISEL)
> José Alberto Rodrigues (CIMOSM, ADM/ISEL)
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2 — CONFERENCE BOARD

Chairperson
Maria Amélia Ramos Loja, ISEL/CIMOSM ; IDMEC/LAETA
Instituto Superior de Engenharia de Lisboa
Rua Conselheiro Emidio Navarro, 1, 1959-007 Lisboa

Email : amelialoja@dem.isel.ipl.pt, amelialoja@tecnico.ulisboa.pt

Chairperson
Paulo José Abreu Beleza de Vasconcelos, (CMUP/FEP-UP)
Centro de Matematica da Universidade do Porto (CMUP)

Rua do Campo Alegre, 687, 4169-007 Porto, Portugal

Emaal : piv@fep.up.pt

EXECUTIVE COMMITTEE

Amélia Loja (IDMEC/LAETA, ISEL/CIMOSM)

Joaquim Infante Barbosa (IDMEC/LAETA, ISEL/CIMOSM)
José Alberto Rodrigues (ISEL/CIMOSM)

Inés Carvalho Jer6nimo Barbosa (ISEL/CIMOSM)

ORGANIZING COMMITTEE LOCAL ORGANIZING COMMITTEE
Amela Loja, Chairperson (IDMEC, CIMOSM) Amélia Caldeira (SYSTEC/ISR, LEMA/ISEP-IPP)

Paulo B Vasconcelos, Chairperson (CMUP/FEP- José Estrela da Silva (ISEP/IPP)
TP
Manuel Cruz (LEMA/ISEP-IPP)
Antonio J. M. Ferreira (FEUP/INEGI)
Paulo B. Vasconcelos (CMUP/FEP-UP)
Joaquim Infante Barbosa (IDMEC, CIMOSM)

Tose Alberto Rodrigues (CIMOSM, ADM/ISEL)
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SCIENTIFIC COMMITTEE

‘emamdre Franasco (IST, INESC-IDC, Lisboa, Portugal)

Sowia Loga (IDMEC/IST , CIMOSM/ISEL, Lisboa,
—

Sow Comesscio (Unmiversidade do Algarve, Faro, Portugal)
%am Newes (FEUP, Porto, Portugal)

somume

J M Ferresra (FEUP, Porto, Portugal)

sotunse Torsambe (Universita di Roma Tor Vergata,

S Acwige (IDMEC/IST, Lisboa, Portugal)

S T MMk School of Mathematical Sciences,
Pty Unswersity. China)
& Motz Seares (IDMEC/IST, Lisboa, Portugal)

Smstupier Peterson (Colorado State University, USA)
memiwde M Mota Soares (IDMEC/IST, Lisboa, Portugal)

Tempmmg Wasg | Beshang University, Beijing, China and
NS, Pams, Framce
Bfssede Ortx (Imperial College, London, UK)

Famesses Tormabene (Alma Mater Studiorum,

mwersty of Sologna_ Italy)
Fommcwes Mascellén Espaiiol (Universidad Carlos 111 de
Mamw oem

S Romma (SISSA. Mathematics Area, International
Schonl for Advanced Studies, Italy)
Sder Carmgo Rodnigues (IDMEC/IST, Lisboa,
e =
Ui Sonmeeas (Wilind Laurier University, Toronto,
“mmaca
I X Reddy (Texas A&M University, USA)

Jssgums Infante Barbosa (IDMEC/IST, CIMOSM/ISEL,
Lsboa, Portugal)

we Alberto Rodrigues (CIMOSM/ISEL, Lisboa,
Porzgal
“owe Amdrade Matos (CMUP/ISEP-IPP, Porto , Portugal)

Jowe Carlos Santos (FCUP, Porto, Portugal)

José Luis Lopez-Bonilla (SSMEE, National Polytechnic
Institute, Mexico)
José Miranda Guedes (IDMEC/IST, Lisboa, Portugal)

José Eugénio S Gargdo (Universidade de Evora,
Portugal)
Juan Nuiiez (University of Sevilla, Spain)

KrassimirAtanassov (Institute of Biophysics and
Biomedical Engineering, Bulgarian Academy of
Lina Vieira (ESTeSL/IPL, Lisboa, Portugal)

Lorenzo Dozio (Politecnico di Milano, Ttaly)
Luis Durdo (CIDEM/ISEP-IPP, Porto, Portugal)

Maria Barbero Lifian (Universidad Politecnica 4=
Madrid / ICMAT (CSIC-UAM-UC3M). Spain
Miguel Matos Neves (IDMEC/IST, Lishoa Portuga’

Nicholas Fantuzzi (Bologna University, Italy
Oliver Schuetze (CINVESTAV-IPN, Mexico)

Osni Marques (Lawrence Berkeley National
Laboratory, USA)
Paulo B. Vasconcelos (CMUP/FEP - Porto. Portuzal

Paulo Rebelo (UBI - Universidade da Beira Interior,
Covilha, Portugal)
Pedro Areias (Universidade de Evora, Portugal)

PiotrLuszek (University of Tennessee, Knoxville, USA)

Silvério Rosa (UBI - Universidade da Beira Interior,
Covilha, Portugal)

Stéphane Louis Clain (CMAT - Universidade do
Minho, Portugal)

Subhas Chandra Kattimani (National Institute of
Technology Karnataka, Surathkal, India)

Rachid Touzani (Laboratoire de Mathématiques Blaise
Pascal, Polytech Clermont-Ferrand, France)

Vinyas Mahesh (Nitte Meenakshi Institute of
Technology, Bangalore, India)

Xestis Nogueira (Civil Engineering School, Universidad
da Coruna, Spain)
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Programme Committee

Suda Carvalbo (CIMOSM-ISEL, CEMAPRE) Luis Durdo (CIDEM/ISEP-IPP)

. s . F Olympia Roeva (Institute of Biophysics and Biomedical
s Caldeira (SYSTEC/ISR, LEMA/ISEP-IPP) Engineering, Bulgarian Academy of Sciences)

‘ow Cemcescio (Universidade do Algarve) Paula V. Martins (FCT-UALG, CIEO)

Sogeia Macedo (CMUP, UTAD) Paulo A. G. Piloto (INEGI, IPB)

"

Swma Ofwesra da Costa e Silva (ESTG-IPP,CIICESI) Paulo B. Vasconcelos (CMUP/FEP-UP)

Bzs M. M Fomseca (INEGI, ISEP/IPP) Renato M. Natal Jorge (INEGI, FEUP)
Beduton Sotwrova (Intelligent Systems Laboratory, : Y
- Prot Dr. Asen Zlatarov’) Rui Borges Lopes (DEGEIT-UA, CIDMA)

Fermamds Fostes (SYSTEC]ISR , FEUP|UP) Silvia Barbeiro (CMUC/FCTUC-UC)

jonge Belimba (INEGL, ISEP-IPP) Sofia Lopes (SYSTEC|ISR , CFIS|UMINHO)

g Az (FE-UALG, CEFAGE) Tiago Silva (UNIDEMI, FCT/UNL, CIMOSM /ISEL)
w: Wit (OMUP — ISEP Zélia Rocha (CMUP, FCUP)
SPONSORS

S00MAS — European Community on Computational Methods in Applied Sciences

APMTAC - Associacio Portuguesa de Mecénica Tedrica, Aplicada e Computacional.
Porwguese Society for Theoretical, Applied and Computational Mechanics).

£00MAS Member Association;
IDOMEC LAETA - Instituto de Engenharia Mecanica/Laboratério Associado de
Toerza Transportes e Aerondutica (Mechanical Engineering Institute/Associated

_awretory for Energy, Transports and Aeronautics);

ISEL TPL - Instituto Superior de Engenharia de Lisboa, Instituto Politécnico de

Lasooa
¢ W11 r—Centro de Matematica da Universidade do Porto

{2 M. ISEP- Laboratério de Engenharia Matematica, Instituto Superior de
Eagenharia do Porto

WOLFRAM RESEARCH
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ORGANIZING INSTITUTION

IDMEC/LAETA - Instituto de Engenharia Mecanica/Laboratério Associado de
Energia, Transportes e Aeronautica.

PLACE OF THE EVENT
[SEF — Instituto Superior de Engenharia do Porto
¥z Dr Antdnio Bernardino de Almeida, 431, Porto
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FRIDAY, APRIL, 12, 2019

LOCAL: SALA DE REUNIOES - ISEP

SESSION IX, Computational Structural and Thermal Safety Engineering 09:45 -11:00
CHAIR: Prof. Paulo Piloto and Prof. Elza Fonseca
D COMMUNICATION TITLE AUTHORS

L

Numerical simulations of industrial seel portal frames
under fire conditions

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

a13

14

Fire safety of wood-steel connections

Elza M. M. Fonseca, Lino
Silva and Pedro A. S. Leite

 Creal temperature for the components of composite
s/abs with steel deck under fire for load-bearing rating

Paulo A. G. Piloto, C. Balsa,
F.F. Ribeiro, L. Santos, R.
Rigobello and Erica Kimura

Ag3

Fire performance of partially encased column subjected to
eccentric loading

Abdelkadir Fellouh, A.
Bougara, Paulo Piloto and
Nourredine Benlakehal

Mocels and numerical methods for marine vehicles
tragectory optimization

Miguel Aguiar, Jorge Estrela
Silva and Jodo Borges Sousa

SESSON X0 Numerical and Symbolic Computation in Mathematics, Finance and Economics,

11:15-12:30

CHAIR: Prof. Oscar Afonso and Prof. Jorge Andraz

o

COMMUNICATION TITLE

AUTHORS

CDvmamc effects of International trade under imperfect

Oscar Afonso and Paulo B.

AS

competition and economies of scale Vasconcelos
.. Estmating the ‘Employment Band of Inaction’ with | Paulo Mota and Paulo B.

Muitiple Breaks Due to Labour Market Reforms Vasconcelos

AT Dynamic and interactive mathematical tools in socio- Jorge M. Andraz and Ana C.
economic sciences classrooms Conceigcdo
An interactive way of analyzing economic concepts using | J. M. Andraz, R. Candeias,

434 symbolic computation Ana C. Conceig¢do and Inés

Serafim
- Factor distribution meets Industrial Organization: the labor | Ana Oliveira

share’s behavior under a neo-Schumpeterian environment

15
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S10 - CRITICAL TEMPERATURE FOR THE COMPONENTS OF
COMPOSITE SLABS WITH STEEL DECK UNDER FIRE FOR LOAD-
BEARING RATING

Paule A G. Piloto'*, Carlos Balsa!, Fernando Ribeiro?, Lucas Santos?, Ronaldo
Rigobello? and Erica Kimura®

1: Instituto Politécnico de Braganga
Campus Santa Apolénia, 5300-253 Braganga, Portugal
e-mail: ppiloto@ipb.pt, web: http://www.ipb.pt

2: Universidade Tecnoldgica Federal do Parana
Campus Campo Mourdo. Rod. BR 369, CEP: 87301-006, Brasil
c-mai mizobello dutfpredu.br. f.freirel2@gmail.com, web: http:/portal.utfpr.edu.br/
3 Universidade Tecnolégica Federal do Parana
smos Curtiba Ecoville, R Deputado Heitor, Alencar Furtado, 5000 - CEP 81280-340, Brasil
coma chomurs @ utfpredubr, lucasobmep@outlook.com, web: http://portal.utfpr.edu.br/

Arvwards wposie slabs with profiled steel deck, Fire. Critical temperature, Numerical
Ssimet omsesiie slabs made with concrete and steel deck are widely used in building
oo Thes s include other components, such as steel rebars for positive bending
SRS e mess r megative bending, preventing cracks in concrete. The fire rating of
mr e  can be determined by standard fire tests, accounting for load (R),
o5 wwd Deewianion (I). This investigation deals with the fire resistance for load
© o s L using a numerical model validated with experimental tests. This
- wosers material and geometric non-linear behaviour, using perfect contact

s meenaie The 3D finite element mesh uses solids, shells and bars, to model a

“ed composite slab with 3.2m long, 0.65 m wide and total height of 143mm,
! steel deck PRINS PSV73. Different load levels are simulated (live load
L0 EN mT o 21 kN/m?) in addition to the dead load (2.8 kN/m?). The fire
e B s determined according to standards, looking for the maximum
Sonisiemens or the rate of displacement, while the fire resistance (I) looks for the

Seerine or for the maximum temperature increase at the unexposed side. The critical
smoeratire of each steel component decreases with the load level. A new proposal is
Soviewmied for the fire resistance depending on the load level.

Al4




