CMN 2015

Congresso de Métodos Numéricos
em €ngenharia

— —

Congreso de Métodos Numéricos
- en lqgemeno bbb/ = |

L

R—Y -
i === - _

LI\/RO DE RESUI\/\OS

29 de junho a 2 de julho de 2015

Instituto Superior Técnico « Universidade de Lishoa
LISBOA - PORTUGAL

EDITORES

José Miranda Guedes, Nuno Silvestre, Miguel Tavares da Silva,
Jestis Maria Blanco, Irene Arias, Manuel Tur Valiente




cMN 2015

Congresso de Métodos Numéricos
em €ngenharia

LIVRO DE RESUMOS

29 de junho a 2 de julho de 2015

Instituto Superior Técnico - Universidade de Lisboa
LISBOA « PORTUGAL

EDITORES

José Miranda Guedes, Nuno Silvestre, Miguel Tavares da Silva,
Jesus Maria Blanco, Irene Arias, Manuel Tur Valiente




€MN2015 | Congresso de Métodos Numéricos em €ngenharia

Title: Livro de Resumos Congresso de Métodos Numéricos em Engenharia, CMN2015

Edited: José Miranda Guedes, Nuno Silvestre, Miguel Tavares da Silva,
Jests Maria Blanco, Irene Arias, Manuel Tur Valiente

ISBN: 978-989-99410-0-7

First edition, June 2015

Copyright © 2015
APMTAC - Associacao Portuguesa de Mecanica Tedrica, Aplicada e Computacional
Laboratério Nacional de Engenharia Civil

Av. do Brasil, 101
1700-066 LISBOA

Graphic Design: Barros Design

Supported by:

APMIAC S=MNI

v




AGRADECIMENTOS

AGRADECIMENTOS / AGRADECIMIENTOS

Os organizadores do congresso agradecem o apoio prestado pelos seguintes

organismos / Los organizadores del congreso agradecen el apoyo prestado de los
siguientes organismos:

GdmeC

L IET engennaria mecdnics

TECNICO
I | ISBOA




COMMITTEE

:' rde Métodos Numéricos em €ngenher
so de Métodos Numéricos eniln

APMTAC:

José M. Guedes, \ST, Lisboa, Portugal
Nuno Silvestre, IST, Lisboa, Portugal
Miguel Silva, IST, Lisboa, Portugal

APMTAC:

Jorge Ambrésio, (IST/UTL)
Eduardo Arantes e Oliveira, (IST/UTL)
Joaquim I. Barbosa, (UE & ISEL)
Dinar Camotim, (IST/UTL)

José Carlos Pereira, (IST/UTL)
José César de Sd, (FEUP)
Anténio Ferreira, (FEUP)

Isabel Figueiredo, (UC)

Luis Filipe Menezes, (UC)
Joana Fortes, {LNEC)

Paulo Lourengo, (UM)

Carlos A. Mota Soares, (IST/UTL)
Paulo Oliveira, (UBI)

Paulo Piloto, (IPB)

Fernando Pinho, (FEUP)

Carlos Pina, (LNEC)

Jodo Rocha Almeida, (UNL)
Helder Rodrigues, (1ST/UTL)
Adélia Sequeira, (IST/UTL)
Anténio Tadeu, (UC)

Filipe Teixeira Dias, (UA)

Paulo Vila Real, (UA)

SEMNI:

Jesuis Maria Blanco, UPV/EHU, Bilbao, Espafia

Irene Arias, UPC, Barcelona, Espafa
Manuel Tur Valiente, UPV, Valéncia

SEMNI:

Irene Arias Vicente, (UPC)

Pilar Ariza Moreno, (US)

Jesus Maria Blanco, (EHU)

Manuel Casteleiro Maldonado, (UDC)
Miguel Cervera Ruiz, (UPC)

Ignasi Colominas Ezponda, (UDC)
Elias Cueto Prendes, (UNIZAR)

José Maria Goicolea Ruigomez, (UPM)
Antonio Huerta Cerezuela, (UPC)
Fermin Navarrina Martinez, (UDC)
Xavier Oliver Olivella, (UPC)

Eugenio Onate lbdiez de Navarra, (UPC)
José Luis Pérez Aparicio, (UPV)
Antonio Rodriguez Ferran, (UPC)
Riccardo Rossi, (UPC)




€MN2015 | Congresso de Métodos Numéricos em €ngenharia

RESUMO N° 147

RESUMO N° 172

RESUMO N° 216

RESUMO N° 225

RESUMO N° 282

RESUMO N° 303

RESUMO N° 374

RESUMO N° 33

RESUMO N° 74

RESUMO N° 79

ANALISE AO FOGO DE ELEMENTOS ESTRUTURAIS EM AGO
COM SECCOES ESBELTAS ATRAVES DE ELEMENTOS FINITOS
DE VIGA APLICANDO UMA LEI CONSTITUTIVA EFETIVA

Nuno Lopes, Daniela Rodrigues and Paulo Vila Real

THREE DIMENSIONAL SIMULATION OF PARTIALLY ENCASED
BEAMS AT ELEVATED TEMPERATURES

Paulo A.G. Piloto, David Almeida, A. BRamos-Gavildn and Luis Mesquita

MODELAGEM DA DEFLEXAO DE UMA PLACA RETANGULAR ATRAVES
DO METODO DAS DIFERENGAS FINITAS

Adilandri Mércio Lobeiro, Giovani de Madureira Alves Sobrinho

and Liliana Madalena Gramani

AVALIACAO NUMERICA E EXPERIMENTAL DA RESISTENCIA
DE VIGAS COM SECCOES EM OMEGA ENFORMADAS
A FRIO DE PAREDES ESBELTAS FURADAS

Fldvio Arrais, André Reis, Nuno Lopes and Paulo Vila Real

SHAPE & SIZE OPTIMIZATION OF TRUSS STRUCTURES APPLIED
TO POWER TRANSMISSION TOWERS

Ivdn Couceiro, Santiago Martinez, José Paris, Luis Ramirez and Ignasi Colominas

AVALIACAO DO EFEITO DA INTERACAO SOLO-ESTRUTURA SOBRE
A RESPOSTA ESTRUTURAL DE EDIFiCIOS MISTOS (ACO-CONCRETO)
José Guilherme Santos Da Silva, Ana Cristina Castro Fontena Sieira

and Fldvio Dos Ramos Sousa Mendonga

RESISTENCIA DE LIGACOES APARAFUSADAS AUTOPERFURANTES
DE CHAPAS FINAS DE PERFIS ENFORMADOS
A FRIO A TEMPERATURAS ELEVADAS

Lufs M. R. Mesquita, Armandino Parente, Rui Dias, Luisa Barreira and Paulo Piloto

NUMERICAL SIMULATION OF CONSOLIDATION IN LAYERED SOILS
UNDER VARIABLE LOADS

Gonzalo Garcia Ros, Ivdn Alhama Manteca and Francisco Alhama Lopez

MODELADO NUMERICO DEL FENOMENO DE TORQUE
Y ARRASTRE Y CENTRALIZACION EN TUBERIAS DE COMPLETACION
DE POZOS DE PETROLEO Y GAS

Geralf Pineda, Manuel J. Martinez, Vicente L. Ciccola and Zamaira E. Chacon

A NUMERICAL STUDY FOR THE SIMPLIFICATION
OF LARGE SCENARIOS OF SEEPAGE UNDER DAMS

Pablo Ortiz, Ivan Alhama and Francisco Alhama

218

219

220

221

222

223

224

225

227

228

229




Congress on Numerical Methods in €ngineering
Lisboa, June 29 to July 02, 2015
© APMTAC, Portugal, 2015

RESUMO N° 172

THREE DIMENSIONAL SIMULATION OF PARTIALLY ENCASED
BEAMS AT ELEVATED TEMPERATURES

Paulo A.G. Piloto, ppiloto@ipb.pt
Polytechnic Institute of Braganga, Portugal

David Almeida, djral6@hotmail.com
Polytechnic Institute of Braganca, Portugal

A. B Ramos-Gavilan, aramos@usal.es
University of Salamanca, Portugal

Luis Mesquita, Imesquita@ipb.pt
Polytechnic Institute of Braganca, Portugal

Keywords: Elevated Temperatures, Partially Encased Beams, Composite Steel and Concrete, Numerical Simulation,
Bending Resistance

Partially Encased Beams (PEBs) are composite steel and concrete elements in which the web of the steel section
is encased by reinforced concrete. The experimental investigation was already verified under fire and under
elevated temperatures [1-2].

The bending resistance for three bending point configuration, at four temperature levels (20, 200, 400 and 600
°C) is determined, based on the three dimensional finite element model, with precise detail of each component
(steel profile, reinforcement, stirrups and concrete). The solution method is incremental and iterative (arc
length), based on geometric and material non-linear analysis (ANSYS), using reduced integration method. The
model considers perfect contact between steel and concrete. The material model assumes plasticity. The imper-
fection mode was based on the elastic stability solution, also performed with finite element method (ANSYS).

Two types of stirrups were considered: welded to the web (PEBA) and welded to the flanges (PEBB), three dif-
ferent lengths (2.5, 4.0 and 5.5 m) and three types of cross section dimensions were simulated, based on the
dimensions of IPE100, IPE200 and IPE300 steel profiles.

A total of 72 models were simulated, showing conservative results with respect to the simple calculation
method of EN1994-1-2. The bending resistance of the numerical results was determined for different force
events, giving the opportunity to compare the ultimate bending moment.

Results are in accordance to the new formula presented by Vila Real et al. [3] and adapted to composite beams.
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