L_euven Symposium on Applied
Mechanics in Engineering 2008

(LSAME 08)

Trefftz.08 - 5th International Workshop on Trefftz Methods

Leuven, Belgium
31 March — 2 April 2008

Part 1 of 2

Editors:

B. Bergen, M. De Munck,  B. Pluymers, G.I. Schueller
W. Desmet, D. Moens D. Vandepitte

ISBN: 978-1-5108-0453-1



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2008) by the Katholieke Universiteit Leuven Department of Mechanical Engineering
All rights reserved.

Printed by Curran Associates, Inc. (2015)

For permission requests, please contact the Katholieke Universiteit Leuven Department of Mechanical
Engineering at the address below.

Katholieke Universiteit Leuven Department of Mechanical Engineering
Celestijnenlaan 300B
B-3001 Leuven, Belgium

Phone: +32 16 322643
Fax: +32 16 322987

info@mech.kuleuven.be

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



Table of Contents

Trefftz.08 Keynotes

Error Estimate (Accuracy) and Effective Condition Number (Stability) of Collocation
Trefftz Method, Method of Fundamental Solutions, and Radial Basis Function Method
A.H.-D. Cheng, University of Mississippi, United States of America

7.-C. Li, National Sun Yat-sen University, Taiwan

A Multiscale Trefftz Framework for Wave-based Methods With Application to Acoustics
I. Harari, Tel Aviv University, Israel

Trefftz.08 Invited Papers

A comparison of wave-based numerical methods for Helmholtz problems
G. Gabard, Institute of Sound and Vibration Research, United Kingdom
P. Gamallo, University of Vigo, Spain

T. Huttunen, University of Kuopio, Finland

J. Astley, Institute of Sound and Vibration Research, United Kingdom

The theories of differential equations in discontinuous functions and piecewise-defined
matrices, and their implications on Trefftz Method
I. Herrera, National University of Mexico , Mexico

Trefftz radial basis functions (TRBF)

V. Kompis, M. Stiavnicky, Academy of Armed Forces, Slovakia (Slovak Republic)
M. Zmindak, University of Zilina, Slovakia (Slovak Republic)

7. Murcinkovd, Technical University Kosice, Slovakia (Slovak Republic)

The equivalent source method for computing acoustical radiation and scattering: theory
and extensions
M. Ochmann, R. Piscoya, TFH Berlin, Germany

Application of hybrid-Trefftz finite element method to frictional contact problems
Q.-H. Qin, The Australian National University, Australia
K. Wang, Tianjin University, China

The Trefftz finite elements modelling crack propagation
H. Sanecki, A.P. Zielinski, Cracow University of Technology, Poland

Formulation and implementation of hybrid-Trefftz stress elements for cohesive fracture
J.A. Teixeira de Freitas, Instituto Superior Técnico - Technical University of Lisbon,
Portugal

23

25

37

65

&9

105

Trefftz.08 Contributed Papers

Enrichment Techniques and the Method of Fundamental Solutions
J.S. Alves, Instituto Superior Técnico - Technical University of Lisbon, Portugal

121



viii PROCEEDINGS OF LSAME.08

An efficient multi-level wave based modelling concept for acoustic radiation and scatter-
ing problems

B. Bergen, B. Van Genechten, B. Pluymers, D. Vandepitte, W. Desmet, Katholieke Uni-
versiteit Leuven, Belgium

Simulation of sandwich sheet metal forming processes
I.A. Brigadnov, North-West State Technical University, Russian Federation

Application of the Wave Based Method to 3D radiation problems
FE.D. Diwoky, AVL List GmbH, Austria

A. Hepberger, T. Mécsai, ACC Graz, Austria

H. Pramberger, AVL List GmbH, Austria

H.-H. Priebsch, ACC Graz, Austria

Energetic approach to direct and inverse heat conduction problems with Trefftz functions
used in FEM
K. Grysa, R. Lesniewska, A. Maciag, Kielce University of Technology, Poland

Hybrid-Trefftz formulation of spotwelds in car bodies
T. Heubrandtner, G. Scharrer, Kompetenzzentrum - Das Virtuelle Fahrzeug Forschungs-
gesellschaft mbH, Austria

Coupling Techniques of Trefftz Methods
H.-T. Huang, I-Shou University, Taiwan
7.-C. Li, National Sun Yat-sen University, Taiwan

Application of genetic algorithms for optimal positions of source points in method of
fundamental solutions
J.A. Kolodziej, H. Jopek, Poznan University of Technology, Poland

Effective flexural rigidity of perforated plates by means of Trefftz method with using
special purpose Trefftz functions.

J.A. Kolodziej, M. Mierzwiczak, Poznan University of Technology, Poland

H. Tylicki, University of Technology and Life Sciences in Bydgoszcz, Poland

Trefftz functions and application to the indirect Trefftz method in three-dimensional
isotropic elasticity

C.Y. Lee, Q.-H. Qin, The Australian National University, Australia

H. Wang, Henan University of Technology, China

2D wave polynomials as base functions in modified FEM
A. Maciag, B. Maciejewska, M. Sokala, Kielce University of Technology, Poland

On the stability of hybrid equilibrium and Trefftz finite element models for plate bending
problems
E.A.W. Maunder, University of Exeter, United Kingdom

Modelling sound barriers with the Wave Based Technique
G. Miiller, T. Bartosch, MAGNA Steyr Fahrzeugtechnik, Austria

Hybrid-Trefftz stress and displacement elements for dynamic analysis of bounded and
unbounded saturated porous media

[.D. Moldovan, J.A. Teixeira de Freitas, Instituto Superior Técnico - Technical University
of Lisbon, Portugal

133

149

157

173

187

201

229

241

255

271

285

297

307



TABLE OF CONTENTS

X

Trefftz Functions for Solution of 3D Problems with Stress Concentration
7. Murcinkova, Technical University Kosice, Slovakia (Slovak Republic)
V. Kompis, Academy of Armed Forces, Slovakia (Slovak Republic)

Utilizing discretized Cauchy integrals for the Trefftz method
R. Piltner, L. Li, Georgia Southern University, United States of America

Application of the Wave Based Technique for steady-state semi-infinite sound radiation
analysis

J. Rejlek, A. Hepberger, H.-H. Priebsch, ACC Graz, Austria

W. Desmet, B. Pluymers, Katholieke Universiteit Leuven, Belgium

Analysis of Microstrip Patch Antennas Using the Trefftz Mesh-Free Method
B. Sensale Rodriguez, B. Sensale, Facultad de Ingenieria, Universidad de la Republica,
Uruguay

The vibrations of rectangular orthotropic plates with massive inclusions
M. Sukhorol’sky, T. Shopa, The National Polytechnic University, Ukraine

Hybrid-Trefftz Finite Element Models for Plane Helmholtz Problems
K.Y. Sze, G.H. Liu, University of Hong Kong, China

Hybrid-Trefftz stress and displacement elements for transient analysis of incompressible
saturated porous media

M. Toma, J.A. Teixeira de Freitas, Instituto Superior Técnico - Technical University of
Lisbon, Portugal

Application of the Trefftz method to nonlinear potential problems
A. Uscilowska, Poznan University of Technology, Poland

On the use of an efficient wave based method for steadystate structural dynamic analysis.
K. Vergote, C. Vanmaele, D. Vandepitte, W. Desmet, Katholieke Universiteit Leuven,
Belgium

Discussion on solution singularities in Reissner-Mindlin plate theory
A. Wroblewski, Cracow University of Technology, Poland

323

339

349

365

377

385

401

417

433

461



Table of Contents

NDM.08 Keynotes

Nonparametric probabilistic approach of uncertainties in computational elastoacoustics
of complex systems. Experimental identification and validation
C. Soize, Université Paris-Est, France

Non-Deterministic Modeling in Reliability and Safety Analysis: The U-Factor
E. Zio, Polytechnic of Milan, Italy

463

473

NDM.08 Invited Papers

Info-Gap Modelling: Why More is Less
Y. Ben-Haim, M. Zacksenhouse, A.Y. Margolis, Technion — Israel Institute of Technol-
ogy, Israel

Probabilistic assessment and optimization of structural damage tolerance
D.C. Charmpis, University of Cyprus, Cyprus

‘The Future Is Fuzzy’ — An Approach to Comprehensive Modeling and Analysis of Sys-
tems with Epistemic Uncertainties
M. Hanss, S. Turrin, University of Stuttgart, Germany

Component Mode Synthesis as a Framework for Uncertainty Analysis
B.R. Mace, L. Hinke, F. Dohnal, University of Southampton, United Kingdom

Nonparametric stochastic modeling of structures with uncertain boundary conditions and
uncertain coupling between substructures

M.P. Mignolet, Arizona State University, United States of America

C. Soize, Université Paris-Est, France

Recent advances in interval finite element analysis in applied mechanics
D. Moens, M. De Munck, L. Farkas, H. De Gersem, W. Desmet, D. Vandepitte,
Katholieke Universiteit Leuven, Belgium

Non-deterministic seismic design optimization of structures
M. Papadrakakis, N.D. Lagaros, A.Th. Garavelas, National Technical University of
Athens (NTUA), Greece

Reliability Assesment of Uncertain Dynamical Linear Systems - Recent Advances
G.I. Schuéller, H.J. Pradlwarter, Institute of Engineering Mechanics, University of Inns-
bruck, Austria

489

497

511

523

539

553

569

583

NDM.08 Contributed Papers

Fuzzy dynamic finite element analysis of models with geometrical uncertainties
B. Bergen, L. Van Eyck, D. Moens, W. Desmet, D. Vandepitte, Katholieke Universiteit
Leuven, Belgium

603



viii PROCEEDINGS OF LSAME.08

Robustness Assessment and Optimization of a Simplified Smart Structure Model for
Structural Acoustic Control

T. Cardone, Fraunhofer-Institut fiir Betriebsfestigkeit und Systemzuverlissigkeit LBF,
Germany

R. d’Ippolito, S. Donders, H. Van der Auweraer, LMS International, Belgium

L. de Oliveira, Katholieke Universiteit Leuven, Belgium

Robust design of a vehicle suspension manufacturing process using multibody simulation
M. De Angelis Coccanari, ELASIS S.C.p.A., Italy

R. d’Ippolito, LMS Italiana, Italy

G. Barbieri, F. Amirante, ELASIS S.C.p.A., Italy

N. Tzannetakis, NOESIS Solutions, Italy

H. Van der Auweraer, LMS International, Belgium

Uncertain Ritz vectors as connection between the interval FE method and the Component
Mode Synthesis technique

H. De Gersem, D. Moens, W. Desmet, D. Vandepitte, Katholieke Universiteit Leuven,
Belgium

Fuzzy frequency response function calculation with interactive fuzzy numbers
D. Degrauwe, G. De Roeck, G. Lombaert, Katholieke Universiteit Leuven, Belgium

Combined evolutionary non-deteterministic methods for layered composite structures
mechanical properties identification and optimization

B. Diveyev, Lviv National Politechnic University, Ukraine

I. Butyter, R. Makhnitskij, Pidstryhach Institute for Applied Problems of Mechanics and
Mathematics, NASU, Ukraine

Some remarks on possibilistic/probabilistic analysis of structures
S. Gabriele, University of "Roma Tre”, Italy
C. Valente, University of Chieti-Pescara ”G. d’ Annunzio”, Italy

Analysis of mode shape variations using response surface methodology
A. Gallina, T. Uhl, AGH University of Science and Technology, Poland

Numerical simulation of initial geometric imperfections of steel cylindrical tanks
J.M. Gérski, T. Mikulski, Gdansk University of Technology, Poland

Non-deterministic robustness assessment of a structural dynamic lift model
I. Isasa, Ikerlan S. Coop., Spain

S. Cogan, FEMTO-ST Institute, France

J.M. Pagalday, Ikerlan S. Coop., Spain

J.M. Abete, Mondragon Unibertsitatea, Spain

D. Moens, D. Vandepitte, Katholieke Universiteit Leuven, Belgium

Sound transmission loss calculation of aircraft cabin lining with uncertain parameters
using fuzzy arithmetic
S. Lippert, O. von Estorff, Hamburg University of Technology, Germany

A mode-based meta-model for the frequency response functions of uncertain structural
systems

L. Pichler, H.J. Pradlwarter, G.I. Schuéller, Institute of Engineering Mechanics, Univer-
sity of Innsbruck, Austria

617

629

643

659

671

685

699

713

729

739

753



TABLE OF CONTENTS

X

Octagonal lighting columns: Wind tunnel measurement of aerodynamic force coefficients
D. Portugaels, Walloon Equipment and Transports Ministry, Belgium

J. Anthoine, Von Karman Institute, Belgium

D. Olivari, AIR SR, Belgium

Variability analysis and optimization of airfoil design under laminar flow conditions
D. Quagliarella, Centro Italiano Ricerche Aerospaziali (CIRA) S.c.p.a., Italy

R. d’Ippolito, LMS Italiana, Italy

E. Iuliano, R. Donelli, Centro Italiano Ricerche Aerospaziali (CIRA) S.c.p.a., Italy
N. El Masri, NOESIS Solutions, Italy

S. Donders, LMS International, Belgium

Iterative solvers for the stochastic finite element method
E. Rosseel, S. Vandewalle, Katholieke Universiteit Leuven, Belgium

The examination of the robustness of a dynamic vibration absorber with inherent damp-
ing

A K. Salehzadeh Nobari, A.K. Abolfathi, Amirkabir University of Technology, Iran (Is-
lamic Republic of)

The robustness of ground vibration predictions based on SASW tests
M. Schevenels, S.A. Badsar, G. Lombaert, G. Degrande, Katholieke Universiteit Leuven,
Belgium

Intra variability assessment of a windscreen vibro-acoustic behaviour in the context of a
hierarchical approach
R. Scigliano, P. Lardeur, Renault SAS, France

A Hybrid Computational Model for Non-Probabilistic Uncertainty Analysis
R.S. Silva, R.C. Almeida, Laboratério Nacional de Computagao Cientifica, Brazil

An Approach to Uncertainty Analysis of Landslide Problems
S. Turrin, M. Hanss, University of Stuttgart, Germany
A.P.S. Selvadurai, McGill University, Canada

Using parametric functions to solve systems of linear fuzzy equations with a symmetric
matrix
A. Vroman, G. Deschrijver, E.E. Kerre, Ghent University, Belgium

769

785

801

815

829

845

859

869

881



	26430webtoc
	Pages from 26430 Papers (Part 2)



