Il EUROPEAN CONFERENCE ON COMPUTATIONAL MECHANICS



[II European Conference on
Computational Mechanics

Solids, Structures and Coupled Problems
in Engineering: Book of Abstracts

Edited by

C. A.MOTA SOARES
J.A. C. MARTINS

H. C. RODRIGUES
JORGE A. C. AMBROSIO
C.A.B.PINA

C. M. MOTA SOARES
E. B. R. PEREIRA

and

J.FOLGADO

Instituto Superior Técnico, Lisbon, Portugal

@ Springer



A C.L.P. Catalogue record for this book is available from the Library of Congress.

ISBN-10 1-4020-4994-3 (HB)
ISBN-13 978-1-4020-4994-1 (HB)

Published by Springer,
P.O.Box 17,3300 AA Dordrecht, The Netherlands.

www.springer.com

Printed on acid-free paper

All Rights Reserved

© 2006 Springer

No part of this work may be reproduced, stored in a retrieval system, or transmitted

in any form or by any means, electronic, mechanical, photocopying, microfilming, recording
or otherwise, without written permission from the Publisher, with the exception

of any material supplied specifically for the purpose of being entered

and executed on a computer system, for exclusive use by the purchaser of the work.

Printed in the Netherlands.



Table of Contents

Preface

Plenary Lectures

M. Bendsoe

Computational Challenges for Multi-Physics Topology Optimization ..............

J.A. Cottrell, A. Reali, Y. Bazilev, T.J.R. Hughes

Computational Geometry and the Analysis of Solids and Structures.................

E. Ofiate, S.R. Idelsohn, M.A. Celigueta, R. Rossi
Advances in the Particle Finite Element Method for Fluid-Structure

[ TY G e (o (o A T ad (] o] (=] £ TR

W. Schiehlen, R. Seifried

Elastic and Plastic Impacts in Multibody Dynamics ..........cccccoceveniienenicnenennn.

A. Suleman, P. Moniz

Active Aeroelastic AIrcraft StrUCIUIES. ........covvvie i

Keynote Lectures

O. Allix

Multiscale Strategy for Solving Industrial Problem ..o,

F. Armero, C. Zambrana

Numerical Integration of the Nonlinear Dynamics of Elastoplastic Solids........

T. Belytschko, S. Wang

Computational Methods for Dynamic Crack Propagation............cccccceeevviviieanas

P. Bergan, K. Bakken, K.C. Thienel
Analysis and Design of Sandwich Structures Made of Steel and Lightweight

(7] 103 £ (=R

R. Borja

Multiscale Modeling of Pore Collapse Instability in High-Porosity Solids........

R. de Borst, M.A. Abellan, J. Réthoré

Instabilities and Discontinuities in Two-Phase Media ........cccccoeevveviiveeiiiineenns

C. Bottaso
Towards Maneuvering Aeroelasticity - Progress in the Simulation

of Large Fluid-Structure Interaction Problems...........ccccooviiiiiiiiiic i



vi Table of Contents

K. K. Choi, L. Du
A Design Optimization Formulation for Problems with Random and
Fuzzy Input Variables Using Performance Measure Approach ..........cccceeevvvennne 13

I. Doltsinis
Strength of Porous Ceramics - Mechanical Testing and Numerical Modelling ....14

E. A. Dowel, K.C. Hall, J.P. Thomas, R.E. Kielb,M.A. Spiker,
C.M. Denegri, Jr.
Reduced Order Models in Unsteady Aerodynamic Models, Aeroelasticity

and MOleCUlar DYNAMICS. .....ccuiiiiiie ettt s ene s 15
G. S. Dulikravich, H.R.B. Orlande, B.H. Dennis

INVErSE ENQINEEIING .....eiieieiiiiiie ettt sttt sresre e eneas 16
J. Fish, W. Chen

Multiscale Approaches for Bridging Discrete and Continuum Scales .................. 17
P. L. George

Adapative Mesh Generation in 3 Dimensions by Means of a Delaunay

Based Method - Applications to Mechanical Problems...........ccccccocevvviieiinnnnne 18
C. Hellmich, K. Hofstetter, C. Kober

Computational Micromechanics of Biological Materials: Bone and Wood........... 19
G. Holzapfel,C.T. Gasser, D. Kiousis

Mechanobiology: Computation and Clinical Application ...........c.cccovviiiiiiennn 20

B. Karihaloo, Q.Z. Xiao
Recent Developments of Hybrid Crack Element: Determination of its

Complete Displacement Field and Combination with XFEM.............ccccoceveienine 21
P. Ladeveze, P. Enjalbert, G. Puel, T. Romeuf

Structural Model Validation and the Lack-of-Knowledge Theory...........ccccueuvuee. 22
J.V. Lemos

Modeling of Historical Masonry with Discrete Elements ..........ccccccovvveevereneenn 23
G.-R. Liu, B.B.T. Kee

A Regularized Strong-form Meshfree Method for Adaptive Analysis.................. 24
W. K. Liu

Multiresolution Analysis for Material DeSign............cooeriiiiieie e 25

R. Lackner, R. Blab, J. Eberhardsteiner, H. A. Mang
Characterization and Multiscale Modeling of Asphalt — Recent
Developments in Upscaling of Viscous and Strength Properties ...........cccccceveuee. 26

J.F. Déu, W. Larbi, R. Ohayon
Dissipative Interface Modeling for Vibroacoustic Problems — A New
SYMMEtric FOrMUIALION........cccoiiiicicce e 27



Table of Contents vii

M. Papadrakakis, N.D. Lagaros, M. Fragiadakis
Seismic Design Procedures in the Framework of Evolutionary Based
Structural OPtIMIZAION .....ccvceeeece e e 28

L.F. Gonzalez, L.H. Damp, J. Periaux, K. Srinivas
High-fidelity Multi-Criteria Aero-Structural Optimisation Using

Hierarchical Parallel Evolutionary Algorithms ... 29
E. Ramm, C. Fdrster, M. Neumann, W.A. Wall
Interaction of Shells and Membranes with Incompressible Flows....................... 30

J. N. Reddy, R.A. Arciniega
Nonlinear Analysis of Composite and FGM Shells Using Tensor-Based
Shell Finite EIBMENTS. .......coiiiiiiccree s 31

R. Rolfes, G. Ernst, D. Hartung, J. TeBmer
Strength of Textile Composites — A Voxel Based Continuum Damage

Y LTl g Ve T ot A o] o] o - Tod o S 32
B. Schrefler, F. Pesavento, D. Gawin, M. Wyrzykowski

Concrete at Early Ages and Beyond: Numerical Model and Validation................ 33
G. Schueller

Uncertainty & Reliability Analysis of Structural Dynamical Systems.................. 34

Z. Waszczyszyn, L. Ziemiazski
Neural Networks: New Results and Prospects of Applications in Structural

ENQGINEEIING .ttt bbbttt bbb 35
T. Ekevid, P. Kettil, H. Lane, N. E. Wiberg
Computational Railway DYNAMICS..........cccccvrieiieiieiieriese e e se e e see s 36

P. Wriggers and M. Hain
Micro-Meso-Macro Modelling of Composite Materials .........c.ccccceveveiicrcrereenn, 37

A Computational Methods

Organizers: Pereira, E.

M. Baitsch, T. Sikiwat, D. Hartmann
(I0-1667) An Object-Oriented Approach to High Order Finite Element
Analysis of Three-Dimensional CoNtiNUa............ccveriiriiiniincese s 38

E. Boerner, D. Mueller-Hoeppe, S. Loehnert, P. Wriggers
(i0-1984) A Finite Element Formulation Based on the Theory of a Cosserat
Point - Extension to Ogden Material ...........c..cccoceieiiiiiiiiiiice e 39

J. Eom, B. Lee
(1D-2456) A Macro Tetrahedral Element with Vertex Rotational D.O.Fs................ 40



viii ~ Table of Contents

S. Fialko
(ip-1659) Application of Aggregation Multilevel Iterative Solver to
Problems of Structural MeChaniCs.........ccovvviriviiiiiciece e 41

A. Hansen, F. Rochinha
(Ip-2357) Convergence Analysis of a Domain Decomposition Method with
Augmented Lagrangian FOrmulation.............ccoeoiiriininnininceecse s 42

Y. Kholodov, A. Kholodov, N. Kovshov, S. Simakov, D. Severov, A.
Bordonos, A. Bapayev
(1p-2279) Computational Models on Graphs for Nonlinear Hyperbolic and

Parabolic System Of EQUAtIONS .........ccoiiiiiiiiie e 43
U. Lepik

(i0-1478) Haar Wavelet Method for Solving Integral Equations and

EVOIULION EQUALIONS ....c.veeieic et st 44

H. Ostad-Hossein, S. Mohammadi
(i0-2368) A New Approach for Elimination of Dissipation and Dispersion

Errors in Particle Methods.........c..ooceiiiiiecce et 45
Z. Pawlak, J. Rakowski
(i0-2155) Solution of Stability Problem of Infinite Plate Strips..........ccoovvvevviniennn 46

R. Robalo, M. Coimbra, A. Rodrigues
(i0-1838) Modeling Time-Dependent Partial Equations with Moving

Boundaries by the Moving Finite Element Method............cccooeiiininiiiiicnne, 47
D. Rypl

(10-2072) Discretization of Three-Dimensional Aggregate Particles..............c..cc..... 48
K. Sato

(ip-1733) Bending of an Elliptical Plate on Elastic Foundation and Under

the Combined Action of Lateral Load and In-Plane FOrce..........ccccoevevvecveeveennenn, 49

M. Silva, E. Pereira
(ip-2560) A Modal Analysis Approach Using an Hybrid-Mixed Formulation
to Solve 2D Elastodynamic Problems ... 50

L. Veiga, J. Niiranen, R. Stenberg
(1D-1970) A New Finite Element Method for Kirchhoff Plates...........cccccoovviverinneen. 51

E. Zieniuk, A. Boltuc
(10-2406) Non-Element Method for Solving 2D Boundary Problems
Defined on Connected Polygonal Domains Described by Navier Equation.......... 52



Table of Contents ix

B Computational Solid Mechanics

Organizers: Martins, J.

S. Aitalyev, R. Baimakhan, Z. Masanov, N. Kurmanbekkyzy, G. Ylyasova
(ID-2497) Computational Methods of Anisotropic Massif Mechanics Under
Different Types of EXternal ACHIONS .........ccccooiiiiiiiiiinice e 53

N. Alexandrova, P. Real
(i0-1019) Effect of Plastic Anisotropy on the Size of Elastic-Plastic
Boundary in a Rotating Disk Problem...........cccccooeiiiiiieiicniecseece e 54

E. Artioli, F. Auricchio, L. Veiga
(10-2068) Numerical Testing on Return Map Algorithms for Von-Mises

Plasticity with Nonlinear Hardening ........ccccoovevevenieiinnse e 55
M. Asik

(i0-2250) A Model for the Analysis of Plates on a Layered Elastic Medium............ 56
S. Benke

(i0-1817) Modeling of Solid State Transformations Using a Phase Field

Model with Transformation PIastiCity ...........cccoceiiiiiiniiiiiiee e 57

S. Bosiakov, M. Zhuravkov
(i0-1574) Computer Modeling of Three-Dimensional Wave Movements in
Anisotropic EIastic ENVIFONMENES ........c.ccciviieiieiiiie et 58

R. Cardoso, V. Silva, H. Varum
(i0-2411) Visco-Elastic Regularization and Strain Softening...........c.ccoovevvviivinenns 59

J. Cela, A. Piriz, M. Serna
(ip-1108) Numerical Simulations of the Rayleigh-Taylor Instability in
ACCEIErated SOIUS .....c.viviiiiciiec s 60

B. Diouf, F. Houdaigui, S. Poortmans, B. Verlinden, A. Habraken
(ID-2439) A Phenomenological Model to Simulate Mechanical Tests on
Ultrafine-Grained Aluminum Produced by ECAE ... 61

E. Emmrich, O. Weckner
(i0-1797) The Peridynamic Equation of Motion in Non-Local Elasticity

I 0T ] YOV S USROS 62
A. Eraslan, E. Arslan
(i0-1232) Numerical Solution of Partially Plastic Curved Beam Problem................ 63

J. Fernandes, A. Alvim, R. Rocha
(i0-1610) A Proposal of Strain-Gage Rosette for Measurement Residual
Stress Around a Circular Hole in a Plate with Circular Hole ..........ccocveevviverenen. 64

J. Gémez, J. Royo, F. Martinez, E. Liarte, M. Jiménez
(i0-1871) Prediction of Dynamic Stiffness of Filled Rubber Mounts..............cc.co..... 65



X Table of Contents

P. Grammenoudis, C. Tsakmakis

(i0-1546) Size Effects in Finite Deformation Micropolar PlastiCity .........c..cccceeeeene 66
M. Grekov

(p-1888) An Application of a Boundary Perturbation Method to Some

Problems OF EIQSHICITY........coiiiiiiiiiiiieee e 67

E. Grosu, I. Harari
(i0-1005) Spatial Stabilization of Semidiscrete Elastodynamics............ccccoovvnnnns 68

M. Grymer, M. Ekh, K. Runesson, T. Svedberg
(i0-1931) Modeling the Grain Size Effect Using Gradient Hardening and

Damage in Crystal (ViSC0) PIaStICItY ......ccccceveiiiiiiieiisiecece e 69
T. Hata

(I0-1208) Stress-Focusing Effect Following Dynamically Transforming

Strains in a Spherical Zirconia INCIUSION............ccoeiiiiriineisec e 70

E. Heikkola, S. M6nkola, A. Pennanen, T. Rossi
(i0-1469) Controllability Method for the Solution of Linear Elastic Wave
EQUALIONS ...ttt bt e bbbt n 71

C. Husson, J. Richeton, S. Ahzi
(i0-1590) Development of a Flow Stress Model From Metals Using the
Strain Rate/ Temperature Superposition Principle ..........ccccovveveve i v, 72

T. Kato, M. Kawahara
(i0-1827) Analysis of Elastic Body Using Kalman Filter Finite Element

MIBENOD ...ttt b e bbb be e ebe b b eae e re e 73
A. Lew, A. Eick
(iI0-2100) Discontinuous Galerkin Methods for Nonlinear ElasticCity .............cc.ce..... 74

S. Marguet, P. Rozycki, L. Gornet
(i0-1870) A Rate Dependent Constitutive Model for Carbon-Fibre / Epoxy-
Matrix Woven Fabrics Submitted to Dynamic Loadings ........c.ccccvevrvevvrennenencan. 75

V. Matveyenko
(i0-1798) Solution of Viscoelasticity Problems Using Special Forms of
EIASTIC SOIULIONS ..ottt 76

M. Mazdziarz
(i0-1832) Finite Elements Method Analysis of Influence of Contact
Phenomena on Structure-Subsoil INtEraction ..........c.oovveeeiiiee i 77

M. Mizuno, Y. Sanomura
(i0-1286) Simulation of Inelastic Deformation of Polyethylene in Multiaxial
State of Stress by Viscoelastic Constitutive EQUEAION ...........cccoceveiineneicneneennen, 78

I. Pavlov
(i0-1982) Modeling of Granular Media by the 2D Discrete Lattice..........c..ccccoeeeene 79



Table of Contents Xi

M. Rabahallah, B. Bacroix, S. Bouvier, T. Balan
(p-2510) Crystal Plasticity Based ldentification of Anisotropic Strain Rate
Potentials for Sheet Metal Forming Simulation ..., 80

G. Romano, M. Diaco, R. Barretta
(10-2044) A Geometric Approach to the Algorithmic Tangent Stiffness.................. 81

V. Sadovskii, O. Sadovskaya
(i0-1277) Parallel Computation of 3D Problems of the Dynamics of Elastic-
Plastic Granular Material Under Small Strains ..........cccoeeevvveveiveiiieiic e 82

Z. Uthman, H. Askes
(i0-1328) A Hyperelastodynamic Ale Formulation Based on Spatial and

MAEEITAL FOTCES ...ttt bbbttt 83
Y. Zhuk

(iI0-1073) Monoharmonic Approach to Investigation of Heat Generation in

the Viscoplastic Solids Under Harmonic Loading ..........cccccoeevvenniencieeneneennns 84

C Coupled Problems

Organizers: Rodrigues, H.

S. Bargmann, P. Steinmann
(p-1021) A Continuous Galerkin Finite Element Method for

Thermoelasticity Without Energy DisSIpation ............cccoceeveienenieiesinse s sesnennns 85
J. Blaszczuk, Z. Domanski

(i0-2171) The Model Coupling Liquid Bridge Between Ellipsoidal Grains............. 86
M. Brehm, C. Bucher

(i0-1652) Reliability of Wavelet Packet System Identification...........cc.ccooveevvivinnns 87

L. Ecsi, P. Elesztos
(i0-1112) An Attempt to Simulate More Precisely the Behavior of a Solid
Body Using New Energy Conservation EQUation ...........c.cccvervineininnnenenn, 88

J. Gawinecki
(i0-1361) Mathematical Aspects of the Initial-Boundary Value Problems in

Nonlinear Thermoelasticity of Simple and Non-Simple Materials ....................... 89
M. Guerich, S. Chaabane

(10-2610) Effect of Parameter Uncertainties on a Vibro-Acoustic Design................ 90
G. Khodabakhshi, V. Nassehi, L. Shojai, R. Wakeman

(i0-2533) A Numerical Method for Solid-Liquid Interaction ...........cccecevevevcrnnnns 91

A. Kiselev, O. Nekhaeva, A. Privalsky
(i0-1121) Computational Simulation of Irreversible Deforming and Fracture
of Damageable Solids and StrUCTUFES ... 92



xii  Table of Contents

M. Kropac, J. Murin
(10-2469) Solution of the Coupled Light-Mechanical Problems............cc.ccoovevvninnn. 93

I. Kurzhofer, J. Schroder, H. Romanowski
(i0-1322) Simulation of the Ferroelectric Hysteresis Using a Hybrid Finite
Element FOrmMUItION .........oooviiiiice et 94

R. Lanrivain, L. Silva, T. Coupez
(i0-1338) A Two-Phase Numerical Modelling of the Liquid Solid Transition

IN POIYMET PrOCESSING ..cvvevveieiteitiite ettt ste ettt st s re e r e e 95
C. Leppert, D. Dinkler

(10-2596) A Two-Phase Model for Granular Flows Applied to Avalanches............. 96
L. Margetts, I. Smith, J. Leng

(i0-2218) Parallel 3D Finite Element Analysis of Coupled Problems.............c..cc..... 97

P. Porta, C. Vega
(i0-1360) Numerical Simulation of Rubber Curing Process with Application
to Bladders ManUFaCtUIE .........cocviiiiiieieiee e 98

E. Stupak, R. Kacianauskas, A. Dementjev, A. Jovaisa
(i0-1475) Coupled Finite Element Analysis of Composite Laser Rods
Thermal Characteristics Under Longitudinal Diode Pumping .........c.ccccceeviennnens 99

D Computational Structural Mechanics

Organizers: Ambrésio, J.

T. Akis, T. Tokdemir, C. Yilmaz
(10-2480) On the Modeling of Nonplanar Shear Walls in Shear Wall-Frame

BUIIAING STTUCLUIES ......vv et enes 100
F. Alamo, H. Weber, H. Espinoza

(10-2624) Directional Drillstring DYNamICS ........ccoveverieneienene e 101
M. Alinia, A. Rahai, S. Kazemi

(I0-2651) Mvm Energy Method for Buckling Analysis of Tapered Plates ............. 102

A. Alvarenga, R. Silveira
(i0-2119) Considerations on Advanced Analysis of Steel Portal Frames ............... 103

N. Azevedo, J. Lemos, J. Almeida
(i0-2569) A Discrete Element Model for the Fracture Analysis of
REINTOICEA CONCIELE......ccvviiieiiceee ettt 104

A. Baptista
(i0-2700) Analytical Criteria for the Evaluation of the Internal Forces at the
Elastic and Plastic Limit States of Lozenge and Triangular Cross-Sections........ 105



Table of Contents  xiii

M. Benachour, A. Hadjoui, M. Benguediab, N. Benachour, F. Hadjoui
(ID-2252) Comparative Study of Aluminum Alloy Plate 2024/7050 Under
the Effect of Internal Damping........ccoccoviireiiieniiieee e 106

A. Correia, F. Virtuoso
(10-2648) Nonlinear Analysis of Space Frames .........ccocoooiiniiinieninienee e 107

A. Davaran, A. Kashefi, S. Amiri
(i0-1504) Investigation of Shear Wall Behavior with Composite Boundary
ELBMENES ...t 108

M. Fard, S. Amiri, A. Kashefi
(10-1096) An Investigation on Dynamic Behavior of Shear Walls on
Flexible FOUNGAtION..........ccoiiiiicie ettt sttt re e 109

T. Fiedler, A. Ochsner, J. Gréacio
(ip-1084) Influence of the Morphology of Adhesive Joining on the
Mechanical Properties of Periodic Metal Hollow-Sphere-Structures.................. 110

H. Figueiredo, R. Calgada, R. Delgado
(i0-2620) Dynamic Behaviour of a Composite Twin Girder Bridge in a High
Speed INteroperable LiNe.........oovoiiii i e 111

A. Foces, J. Garrido, A. Moreno
(1D-1702) A Finite Element Model for Beam to Column Bolted Connections

with Semi Rigid BENAVIOUT .........cceiiiiiiciccccse e 112
G. Garcea, A. Madeo

(1p-2353) Rational Strain Measures - the Implicit Corotational Method................. 113
V. Kulbach, J. Idnurm

(i0-1662) Discrete and Continuous Analysis of Different Cable Structures........... 114
Q.Li,V.lu

(i0-1072) Three-Dimensional Vibration Analysis of Crystal Plates Via Ritz

1Y 1=1 1 g (oo ISR 115

G. Lykidis, K. Spiliopoulos
(i0-2233) A 3D Solid Finite Element for Reinforced Concrete Analysis
Allowing Slippage of ReinforcemMent.........ccoovieeieiiiiie e 116

M. Lyly, J. Niiranen, R. Stenberg
(1D-2000) Some New Results on Mitc Plate EIements ..........ccccoevevvivicie e, 117

J. Neto, A. Assan

(i0-1341) Nonlinear Analysis of Reinforced Concrete Beams Considering

the Slip Between Steel and CONCIEte........ccoveieveiiie e 118
J. Rijn

(i0-2276) Novel Semi-Analytical Methodology to Determine Model

Parameters for a Simple Finite Element Bolt Model.............cccocooiiniinininnn, 119



xiv  Table of Contents

W. Rust, J. Overberg
(ip-1803) Accounting for Fuselage Instabilities in the Coarse Model of an

Aircraft Fuselage by Means of a Material Law ..........ccccooveviiiniininciiencee, 120
J. Sosa, D. Owen, E. Neto, N. Petrinic
(i0-1530) Modelling of Reinforced Materials by a Subcycling Algorithm............. 121

K. Spiliopoulos, T. Patsios
(10-2329) Limit Analysis of Cable-Tied StrUCtUIES..........cooveerereie e 122

R. Steenbergen, J. Blaauwendraad
(I0-1516) Smart Super Elements in Slender Structures Subjected to Wind ............ 123

B. Trogrlic, A. Mihanovic, Z. Nikolic
(i0-2121) Nonlinear Analysis of Space R/C Frames with Non-Uniform
B0 63 o] o PRSPPSO 124

G. Turvey, P. Wang
(I0-1921) An Fe Analysis of the Stresses in Pultruded GRP Single-Bolt
Tension Joints and Their Implications for Joint Design .........cccccvvierenieneennen. 125

J. Veiga, A. Henriques, J. Delgado
(i0-2688) An Efficient Evaluation of Structural Safety Applying
Perturbation TECANIGUES...........ooviiiieiireeieee e e 126

G. Yaoqing, L. Ke
(I0-1214) Semi-Analytical Analysis of Super Tall Building Bundled-Tube
SETUCTUIES ...ttt bt e e e sre e nr e e nne e 127

N. Zivaljic, A. Mihanovic, B. Trogrlic
(i0-1892) Large Displacements in Nonlinear Numerical Analyses for Cable
SEIUCTUIES ...ttt et b bt e e nenre e 128

E Industrial Applications

Organizers: Pina, C.

V. Abadjiev, D. Petrova, E. Abadjieva
(i0-1325) Mathematical Modeling for Synthesis and Design of Non-

Orthogonal Worm Gears with a Straight-Line Tooth Contact............ccccccveenee. 129
N. Ahmed, A. Mitrofanov, V. Silberschmidt, V. Babitsky
(i0-1675) Computational Modeling of Ultrasonically Assisted Turning................. 130

G. Anjos, R. Cunha, P. Kuklik, B. Miroslav
(i0-1694) Numerical Evaluation of Bored Piles in Tropical Soils by Means
of the Geotechnical Engineering “Geo4” Fine Software...........cccccoevvivvvivnnnnenn 131

B. Atahanovich, B. Gayratovich
(p-1176) Kinematics and Force Interaction of Screw Shaft with Variable
1o (1T OT0 U =TT 132



Table of Contents XV

J. Barglik, B. Ulrych
(10-2343) Optimal Construction of the Thermo-Elastic Actuator .............cccccevuee. 133

M. Barros, C. Oliveira
(10-2490) Determination of Moment-Curvature Diagrams and Moment-
Deflection Curves in Reinforced Concrete BEamS.........coeeevvvveeeieiieeeiieee s 134

P. Berke, T. Massart
(i0-2274) Numerical Simulation of the Nanoindentation Experiment:

Sensitivity Analysis of the Experimental Parameters............ccooevevenieiesecnenen, 135
M. Chuda-Kowalska, A. Garstecki, Z. Pozorski
(10-1599) Numerical Evaluation of Wrinkling Stress in Sandwich Panels ............. 136

I. Conde, M. Jiménez, J. Bielsa, E. Liarte, M. Laspalas
(ip-1881) Application of Fea As a Predictive Tool in the Corrugated
Paperboard INAUSEIY ........coeviiiiiiic s 137

J. Dib, F. Bilteryst, J. Batoz, I. Lewon
(i0-2631) Implementation of 3D Homogenization Techniques for the

Thermo-Elastic FEM Analysis of Brazed Plate-Fin Heat Exchangers................ 138
R. Hoffmann

(i0-1003) Hierarchical Treecode for Optimized Collision Checking in Dem
Simulations — Application on Electrophotographic Toner Simulations .............. 139

J. Kazanecki, Z. Pater, J. Bartnicki
(10-2559) 3D FEM Analysis of Basic Process Parameters in Rotary Piercing
SRS 140

M. Khoshravan, J. Shahimehr
(10-2239) Numerical Evaluation of the Influence of Stiffener Rings on the

Critical Buckling Pressure of the VesSels..........ccocveviineiineiee e 141
G. Kiziltas

(I0-1754) Topology Optimization and Fabrication of Multi-Material

Dielectrics for Antenna Performance Improvements ............ccccocevevenencnnncnnnns 142
P. Klinge

(i0-1882) Reduction Method Independent Substructure Synthesis............c.cce...... 143

M. Lancini, A. Magalini, D. Vetturi
(i0-1321) Discrete Models for the Simulation of Rubber Components
DY NAMICS...c.tiiteetieieeie et se e e e ettt st e e e s e e et eseesresbesnesreeneenaeseenseneenrens 144

A. Liao, H. Zhang, C. Wu
(i0-1102) Contact Analysis of Impeller-Shaft Assembly and Reasonably
Designing the Amount Interference of TurboCOmMpPressors.........ccoovevevererereenne. 145

Y. Sheng, C. Lawrence, B. Briscoe
(1D-1483) Study of the Stress Induced Granular Consolidation Process by
3D DEM SIMUIALION......cviiiiiiiieiiiteeee e 146



xvi  Table of Contents

J. Shiau, C. Smith
(i0-2577) Numerical Analysis of Passive Earth Pressures with Interfaces ............. 147

W. Wang, J. Wang, W. Shen, Z. Xu, W. Fan
(i0-1273) Three-Dimensional Finite Element Analysis of a Multi-Propped
Deep Excavation in Shanghai SOft DepOoSit..........ccoureiiiieiiineie e 148

M. Zhuravkov, S. Bosiakov, S. Pronckevich
(i0-1579) The Computer Analysis of the Temperature Fields Arising in
Bearing Node at Rotation 0f @ ROIOF ..........cccceviiiiiii e 149

MS.01 Acoustics Structural Interactions

Organizers:Tadeu, A.

V. Decouvreur, P. Ladevéze, P. Bouillard
(10-2023) Updating 3D Acoustic Models with the Constitutive Law Error
Method. a Two Step Approach for Absorbing Material Characterization........... 150

J. Garcia-Andujar, L. Fritz, J. Lopez-Diez
(i0-2109) Analysis of Fluid-Structure Coupling by Statistical Energy
AANAIYSIS 1.t bbbt e et bbbt e 151

K. Ito, J. Toivanen
(ip-1608) Efficient Iterative Solution of Time-Harmonic Scattering by
Objects in Layered FIUId ........ccccoceiiiiieie e 152

B. Neuhierl, E. Rank
(i0-1186) Computational Aeroacoustics by Coupling the Finite-Element and
the Lattice-Boltzmann-Method...........ccccooeieiiiniieii e, 153

A. Panteghini, F. Genna, E. Piana
(i0-1132) Analysis of a Perforated Panel for the Correction of Low
Frequency Resonances in DOmestic ROOMS..........cccoeiiriiiinieineneseeciens 154

A. Pereira, A. Tadeu
(i0-1252) Sound Insulation Provided by a Multi-Layer System Containing a
Heterogeneity: @ BEM APPIOACH .......ccooiiiiiiiiie e 155

B. Pluymers, W. Desmet, D. Vandepitte, P. Sas
(i0-1864) An Efficient Wave Based Method for Steady-State Vibro-
Acoustic Transmission CalCulations .........cccovvviviiiiiiccecce e 156

P. Santos, A. Tadeu
(iI0-2270) Modeling Sound Radiation by Structures Caused by a Ground
Impact Load: a BEM APProach........cccveveiiiieeiese e 157



Table of Contents  xvii

MS.02 Smart Structures and Materials

Organizers: Suleman, A., Benjeddou, A.

I. Arias, S. Serebrinsky, M. Ortiz
(i0-1763) Cohesive Model of Electromechanical Fatigue for Ferroelectric

Materials and STTUCTUIES .......covii ittt ettt ere e e ebeeebe e 158
H. Atzrodt, S. Herold, D. Mayer
(i0-1500) Simulation of Active Systems in a NVH Full Car Model. ....................... 159

F. Auricchio, L. Petrini, A. Reali
(i0-1911) Toward an Exhaustive Modeling of the Macroscopic Behaviour of
Shape MemOry ALOYS.......cccvoiiiiiee e 160

A. Benjeddou, J. Ranger
(i0-1207) Vibration Damping Using Resonant Shunted Shear-Mode
PIBZOCEIAMICS ... .ecviiiic ettt ettt e be e ere e saresre e re e 161

I. Figueiredo, G. Stadler
(10-2619) Optimal Control of Piezoelectric Anisotropic Plates ..........ccccoevvvrnnene. 162

W. Gambin, A. Zarzycki
(i0-1559) Residual Internal Forces in Stiffened Thermal-Bimorph Actuator
ATLEr FOrMING PrOCESS. ....c.veviiiiiiiiie ettt 163

A. Gomes, A. Suleman
(i0-1523) Spectral Level Set Methodology in the Optimal Design of
Adaptive AeroelastiC StrUCIUIES ........cvcvieiieicie e 164

D. Marinova, D. Lukarski, G. Stavroulakis, E. Zacharenakis
(1ip-2195) Nondestructive Identification of Defects for Smart Plates in
Bending Using Genetic AIGOrithms ..........cccocviviieieicnie s 165

J. Pereira, M. Pacheco, P. Pacheco, R. Aguiar, M. Savi
(10-2097) Modeling Shape Memory Alloy Plane Truss Structures Using the
Finite Element Method ..o 166

G. Pirge, N. Kilig, O. Ugan, S. Altintas
(i0-2575) Evaluation of Nimnga Magnetic Shape Memory Alloys Using

Cellular Neural NetWOIKS.........cviii e 167
C. Ramos, R. Oliveira, R. Campilho, A. Marques
(10-2645) Modelling of Fibre Bragg Grating Sensor PIates ..........cccccoevvvvivevereenenn, 168

M. Trindade, A. Benjeddou
(i0-1309) Refined Finite Element Model for Vibration Analysis of
Sandwich Beams with Shear Piezoelectric Actuators and Sensors ...........cc.e...... 169

S. Ueda, H. Kondo
(i0-1724) Thermoelectromechanical Response of a Parallel Crack in a
Functionally Graded Piez0electric Strip........ccocvreiieneinieirescescecees 170



xviii Table of Contents

Y. Uetsuji, E. Nakamachi
(i0-1833) Multi-Scale Finite Element Modeling of Piezoelectric Materials
by a Crystallographic Homogenization Method.............ccccoovininininincnnn, 171

H. Uyanik, Z. Mecitoglu
(i0-1490) Vibration Control of a Laminated Composite Plate Subjected to
2] Fo T o o - Yo [T g o OO UV PR PPN 172

C. Vasques, R. Moreira, J. Rodrigues
(i0-1960) Experimental Identification of GHM and ADF Parameters for
Viscoelastic Damping Modeling .........ccccvcviieiciiniie e 173

L. Wang, R. Melnik
(i0-1438) Numerical Aspects of Modelling Thermo-Mechanical Wave
Propagation with Phase Transformations...........cccccoevveveivnieeicicscne s 174

A. Zabihollah, R. Ganesan, R. Sedaghati
(Ip-2191) Analysis and Design Optimization of Smart Laminated Composite
Beams Using Layerwise TREOIY.........ccoviiiiiiiineiie e 175

MS.03 Asphalt Mechanics and Pavement Engineering

Organizers: Lackner, R., Blab, R.

H. Benedetto, B. Delaporte, C. Sauzéat, M. Neifar

(10-2475) A Thermo-Viscoplastic Model for Bituminous Materials...................... 176
J. Croll

(I0-1149) From Asphalt to the Arctis: New Insights Into Thermo-

Mechanical RatChetting PrOCESSES......ccvvivivrrrreeieieriese e sresesresreese e see e e aneas 177

A. Holanda, E. Junior, T. Araujo, L. Melo, F. Junior, J. Soares
(iI0-2557) An Object-Oriented System for Finite Element Analysis of
PAVEIMENTS. ...ttt ettt st sttt sae e sreenneenee 178

B. Lenhof, P. Kettil, K. Runesson, N. Wiberg
(10-1804) On the Treatment of Convective Terms in Coupled Hydro-

Mechanics for Porous Media Subjected to Dynamic Loading .........cc.cccceevreennns 179
A. Molenaar

(i0-1187) Asphalt Mechanics, a Key Tool for Improved Pavement

Performance PrediCtions..........ccoveiiiieiinsecnieees e 180

MS.04 Biomechanical Simulations

Organizers: Eriksson, A.

P. Blanco, I. Larrabide, S. Urquiza, R. Feijoo
(i0-1858) Sensitivity of Blood Flow Patterns to the Constitutive Law of the
L Vo 181



Table of Contents Xix

A. Completo, F. Fonseca, J. Simoes
(i0-2035) The Influence of Stem Design on Strains and Micromotion in

Revision Total Knee Arthroplasty: Finite Element Analysis ..........c.ccccoonveinnne. 182
A. Eriksson
(10-1192) Optimization of Targeted MOVEMENTS ........cccoviiiiiriiiieie e 183

B. Heidari, D. Fitzpatrick, D. Mccormack, K. Synnott
(i0-1697) Persistence of Axial Rotation in Idiopathic Scoliosis Due to the
Structural Changes of the Intervertebral DiSC ..........cccccevevieiiiiiie s 184

H. Iwase, R. Himeno
(i0-1571) Numerical Simulation of Hemodynamcs in a Cerebral Artery ............... 185

A. John, M. Mazdziarz, J. Rojek, J. Telega, P. Maldyk
(i0-1851) Analysis of Some Contact Problems in Human Joints After
ATTNFOPIASLY ... 186

P. Khayyer, A. Zolghadrasli, F. Daneshmand, A. Najafi
(i0-1343) Cardiovascular Disease Diagnosis Before Birth by Means of
Chaotic Analysis on the Heart Rate Signal..........ccocooiiiiiiiiiiiiii e 187

I. Larrabide, R. Feijoo, E. Taroco, A. Novotny
(i0-1845) Configurational Derivative As a Tool for Image Segmentation.............. 188

G. Link, M. Kaltenbacher, R. Lerch
(i0-1670) Numerical Simulations to Analyze and Optimize the Human
SUBSEITULE VOICE ..vivviiviciiecie ettt ettt ere ettt sbe e ebeebesnteere e 189

C. Nabais, R. Guedes, J. Simoes
(1D-1843) The Thaw Time of Frozen Cancellous Bone for Mechanical
LI €SS 190

T. Olsson, J. Martins
(I0-2414) Modeling of Passive Behavior of Soft Tissues Including Viscosity
ANA DAMAGE ...ttt bbb 191

M. Racila, J. Crolet
(1D-2288) Nano and Macro Structure of Cortical Bone: Numerical

INVESTIZALIONS. ...ttt bbb b sb e 192
S. Rues, H. Schindler, K. Schweizerhof, J. Lenz
(10-2403) Calculation of Muscle and Joint Forces in the Masticatory System........ 193

V. Vondréak, J. Rasmussen, M. Damsgaard, Z. Dostéal
(i0-2177) The Algorithms of Mathematical Programming in Muscle
Recruitment and Muscle Wrapping Problems.........c.ccccocvvivviviinniecicvevcsc s 194

C.Yu, Y. Wang, Y. Liu, X. Sun
(1D-2011) Three-Dimensional Numerical Simulation of Airflow and
Vibration Analysis for Upper Airway of HUMaNS...........ccooeoveninieneiiencee, 195



XX Table of Contents

MS.05 Computational Biomechanics

Organizers: Rodrigues, H.

D. Balzani, J. Schréder, D. Gross
(i0-1317) Computer Simulation of Anisotropic Damage and Residual
Stresses in AtheroSCIErotiC AMEIIES......uviveeiiie i

J. Folgado, R. Andrade, P. Fernandes
(1p-2493) Computational Study on Stability and Bone Remodeling for a Hip
Replacement Using a "Minimal Invasive" Femoral Stem. ...........ccccocvvevvivivnnnne.

A. Fritsch, L. Dormieux, C. Hellmich
(ID-1549) Porous Polycrystals Built Up by Uniformly and Axisymmetrically
Oriented Needles: Homogenization of Elastic Properties ...........cccccoceeevenennne

U. Gorke, H. Ginther, M. Wimmer
(10-1924) A Poroviscoelastic Overlay Model for Finite Element Analyses of
Avrticular Cartilage at Large Strains.........ccccoeveieieneriesesieseseseseese e e e

R. Guimaraes, S. Taylor, G. Blunn
(i0-2341) A Finite Element Study of Strain Distribution in an Instrumented
Knee Prosthesis for Full Force Measurement in VivO.......c.coccvveeveeve e iveecveenn,

I. Larrabide, R. Feijéo, E. Taroco, A. Novotny
(ip-1850) Topological Derivative Applied to Image Enhancement ............c..........

J. Mcgarry, A. Pathak, L. Valdevit, A. Evans, P. Mchugh, R. Mcmeeking
(10-2219) Determination of Contractile Forces Generated by Actin Fibre
INEEWOTKS ..ttt bbbkt sb ettt se e e et et sbesbesbeeneas

R. Ruben, P. Fernandes, J. Folgado, H. Rodrigues
(10-2476) Hip Prosthesis Design Using a Multi-Criteria Formulation ....................

S. Simakov, A. Kholodov, Y. Kholodov, A. Nadolskiy, A. Shushlebin
(i0-1464) Global Dynamical Model of the Cardiovascular System...........c.c.c.c.....

S. Simakov, A. Kholodov, Y. Kholodov, A. Nadolskiy, A. Shushlebin
(i0-1467) Computational Study of the Vibrating Disturbances to the Lung
FUNCHION ..ttt

B. Simon, P. Rigby, T. Newberg, R. Park, S. Williams
(i0-1736) Abaqus-Based, Coupled Porohyperelastic Transport Finite
Element Models for Soft Hydrated Biological Structures............ccocoovveivvnennn

J. Soares, J. Moore, K. Rajagopal
(i0-1979) Theoretical Modeling of Cyclically Loaded, Biodegradable
CYHINABIS . bbbttt e et et ee e

K. Subramani, M. Oliveira, J. Simoes
(1D-1699) Validation of a Non-Linear Wear Model for UHMWRPE ..............c.........



Table of Contents XXi

L. Zach, S. Konvickova, P. Ruzicka
(i0-1782) FEA of Human Knee Joint Replacement Using Real Bone Models ....... 209

MS.06 Boundary Elements

Organizers: Leitdo, V.

G. Dziatkiewicz, P. Fedelinski
(i0-1318) Subregion Boundary Element Method for Piezoelectric Structures........ 210

M. Guminiak, R. Sygulski
(i0-1260) Vibrations of System of Plates Immersed in Fluid by Bem..................... 211

S. Gupta, G. Degrande, H. Chebli, D. Clouteau, M. Hussein, H. Hunt
(i0-2365) A Coupled Periodic FE-BE Model for Ground-Borne Vibrations
From Underground RAIHWAYS ........cccvvvieerierieneie et 212

A. lban, J. Garcia-Teran, |. Rico
(i0-2163) On the Application of the Bem to Rubber-Elastic Materials................... 213

J. Rungamornrat
(ip-1568) Modeling of Darcy's Flow in Generally Anisotropic Porous Media
Containing Discontinuity Surface by SGBEM-FEM Coupling..........cccccocerenene 214

E. Sapountzakis, V. Protonotariou
(i0-1002) A Displacement Solution to Transverse Shear Loading of Beams
0V = = |V SRS 215

M. Schanz, T. Riiberg
(10-2103) Non-Conforming Coupled Time Domain Boundary Element
N gL 12 1SS 216

MS.08 Advanced Composites

Organizers: Reddy, J. N., Mota Soares, C.M., Benjeddou, A.

F. Ashida, S. Sakata, K. Matsumoto
(i0-1749) Control of Thermal Stress in a Piezoelectric Composite Disk by a
Stepwise Applied Electric Potential Distribution ...........c.ccocvevviviviiiinieeieieneen, 217

J. Baucom, M. Qidwai, J. Thomas
(10-2372) Mitigation of Free-Edge Effects by Meso-Scale Structuring .................. 218

J. Bekuit, D. Oguamanam, O. Damisa
(i0-2151) A Quasi-2D Finite Element Formulation for Static and Dynamic
Analysis of SaNAWICh BEAMS ........ccccviviiiiiiicie e 219

J. Belinha, L. Dinis
(ip-1521) A Numerical Comparison of Distinct Meshless Methods for the
Analysis of Composite LaminatesS.........cccevvrerererinsieeeeieeseere e se e 220



xxii  Table of Contents

A. Benjeddou, S. Vijayakumar, I. Tawfiq
(p-1178) A New Damage Identification and Quantification Indicator for
Piezoelectric Advanced COMPOSITES .........ccoeiererrriiririeinieeee s 221

A. Blom, S. Setoodeh, J. Hol, Z. Girdal
(i0-1941) Design of Variable-Stiffness Conical Shells for Maximum
Fundamental FrEQUENCY .......covoiiiiiiiiieeieie ettt e 222

P. Camanho, J. Mayugo, P. Maimi, C. Davila
(ip-1661) A Micromechanics Based Damage Model for the Strength
Prediction of Composite LaMINGteS .........cccvevveiieiieiieiesesie e eesieeee e s e e sreeas 223

J. Cardoso, N. Benedito, A. Valido
(I0-2555) Finite Element Analysis of Geometrically Nonlinear Thin-Walled
Composite Laminated BEamS..........ccovvvvieeeereenieresesese e eeseeee e e see e ssesneens 224

J. Cardoso, A. Valido
(ID-2626) Design Sensitivity Analysis of Composite Thin-Walled Profiles
Including Torsion and Shear Warping...........ccoeereeneneienenniesensesieseeesie s 225

A. Carpentier, J. Barrau, L. Michel, S. Grihon
(i0-2530) Buckling Optimisation of Composite Panels Via Lay-Up Tables........... 226

J. Cognard, R. Créac'Hcadec
(i0-1335) Numerical Approach for the Design of Adhesively-Bonded

ASSEIMDIIES .ot sbe e arae 227
G. Dvorak, Y. Bahei-EI-Din
(1D-2689) Enhancement of Blast Resistance of Sandwich Plates..........cccccovveveennee. 228

C. Friebel, I. Doghri, V. Legat
(i0-1337) Mechanics and Acoustics of Viscoelastic Composites by a Micro-
Macro Mean-Field APProach ... 229

P. Fuschi, A. Pisano
(i0-2346) Numerical Evaluation of Upper and Lower Bounds to the
Collapse Limit Load for Composite Laminates............ccooeevererenenenienenesennenn 230

K. Kalnins, J. Auzins, R. Rikards
(10-2049) Material Degradation Assessment for Stiffened Composite Shells
Using Metamodelling APProach ........ccccceiveiiieeicieicce e 231

M. Karama, K. Afag, S. Mistou
(ip-1981) A New Model for the Behaviour of the Multi-Layer Material
INEEITACES ..ottt ettt e e e e be e b e beebeereeas 232

L. Kérger, J. Baaran, J. TeBmer
(i0-1101) Fe-Tool Codac for an Efficient Simulation of Low-Velocity
Impacts on Composite Sandwich StruCtUres ..o, 233



Table of Contents  xxiii

J. Kato, A. Lipka, E. Ramm
(iD-2603) Preliminary Investigation for Optimization of Fiber Reinforced
Cementitious COMPOSILE SFUCUIES .........oceirieieirieieciee e 234

P. Kere, M. Lyly
(i0-1801) On Post-Buckling Analysis and Experimental Correlation of
Cylindrical Composite ShellS ... 235

M. Laspalas, S. Maynar, C. Crespo, M. Jiménez, B. Garcia
(i0-1891) Application of Failure Criteria to Short Fiber Reinforced
Composites and Experimental Validation .............cccocoocviiieiiiniie e 236

C. Lopes, Z. Giirdal, P. Camanho
(i0-2153) Tow-Placed, Variable-Stiffness Composite Panels: Damage
Tolerance Improvements Over Traditional Straight-Fibre Laminates................. 237

F. Melo, R. Moreira, J. Rodrigues
(i0-2052) A Mixed-Formulation Four-Node Rectangular Element in the
Modeling of Laminate Composite Beam StUCTUIES...........ccocvrvrenveeerieierereenn 238

T. Messager, P. Chauchot, B. Bigourdan
(i0-1333) Optimal Design of Stiffened Composite Underwater Hulls.................... 239

J. Moita, C. Soares, C. Soares
(i0-1115) Higher Order Model for Analysis of Magneto-Electro-Elastic
PIALES ..ottt ettt s 240

F. Moleiro, C. Soares, C. Soares, J. Reddy
(i0-1508) Mixed Least-Squares Finite Element Model for the Static
Analysis of Laminated Composite PIatesS.........cccccerererieiieninrinsnsesiecieeesese s 241

M. Nader, H. Garssen, H. Irschik
(iD-1289) Applications of Distributed Piezoelectric Electrode Patches for
Active Noise and Vibration Control..........c.cccceiveiiiiiiiiiiecce e 242

E. Ng, A. Suleman
(i0-1554) Computational Elastoplatic Modeling of Multi-Phase Fiber-
ReiNforced COMPOSITES .....c.uoiviieiiiiiiiie et 243

K. Niessen, J. Moreno, R. Gadow
(10-2236) Evolution and Analysis of Stresses in Thixoforged Metal Matrix
(000 T 001 | (=TSSR 244

M. Pietrzakowski
(I0-1222) Piezoelectric Control of Composite Plate Vibration: Effect of
Electric Field DistriDUION ........ccociiiiiiie e 245

H. Santos, C. Soares, C. Soares, J. Reddy
(i0-1082) A Finite Element Model for the Analysis of 3D Axisymmetric
Laminated Shells with Embedded Piezoelectric Sensors and Actuators ............. 246



xxiv Table of Contents

J. Santos, H. Lopes, M. Vaz, C. Soares, C. Soares, M. Freitas
(i0-1239) Damage Localization in Laminated Composite Plates Using
Double Pulse-Electronic Holographic Interferometry ...........ccooeevervineincnnns 247

E. Sapountzakis
(i0-1139) Shear Deformation Effect in Nonlinear Analysis of Spatial
Composite Beams in Variable Axial Loading by BEM ..........ccccocviiiiieiinennnne 248

C. Schuecker, H. Pettermann
(I0-1759) Constitutive Ply Damage Modeling, FEM Implementation, and
Analyses of Laminated STrUCTUIES.........cccevveveieierese e 249

W. Wagner, C. Balzani
(i0-1204) Simulation of Delamination in Stringer Stiffened Fiber-
Reinforced Composite ShellS ........ccvviieieiec s 250

MS.10 Computational Fracture Mechanics

Organizers: Leung, A.

A. Andreev

(i0-1632) Development of Methods of Numerical Solution of Singular
Integro-Differential Equations for Solid Mechanics Problems ...........c..ccccoeei. 251
I. Arias, J. Knap, V. Chalivendra, S. Hong, M. Ortiz, A. Rosakis

(10-2247) Validation of Large Scale Simulations of Dynamic Fracture.................. 252

E. Giner, A. Vercher, O. Gonzalez, J. Tarancén, F. Fuenmayor
(i0-2196) Crack Growth in Fretting-Fatigue Problems Using the Extended
Finite Element MEthod ..........cooiiiiiiiiiieeeseee s 253

S. Jox, P. Dumstorff, G. Meschke
(10-2536) Aspects of Crack Propagation and Hygro-Mechanical Coupling

USING X-FEM ..ottt sttt st s a et sa e abe e 254
S. Klishin

(i0-1287) Destruction of Rocks by Directional Hydraulic Fracturing on the

Basis of Models of Plasticity with Internal Variables ... 255

N. Krukova, I. Lavit
(1iD-1638) The Finite-Element Method in Linear Fracture Mechanics
PIOBIEIMS ...t 256

R. Larsson, M. Fagerstrom
(i0-1471) Finite Deformation Fracture Modelling of a Thermo-Mechanical
CONBSIVE ZONE ... .ottt ettt ettt b et ste e sbe e ete e resaeearee e 257

N. Myagkov, T. Shumikhin
(ip-1145) Critical Behavior and Energy Dependence of Mass Distribution in
High-Velocity Impact Fragmentation...........c.ccovereieieneienenscneese e 258



Table of Contents  xxv

S. Reese, P. Wriggers
(ID-2419) One 3D Adaptive Fragmentation Procedure for the Explicit
Simulation of Brittle Material Cracking........cccocveriiiniiniiniieseeeeee, 259

G. Tsamasphyros, T. Papathanassiou
(10-2441) Finite Element Analysis of Cracked Plates with Circular Stress

Raisers Used for S.ILF. REAUCTION ......c..cocveiiiiiiecciecce e 260
N. Vlasov, I. Fedik
(10-2230) Simulation of Materials Damage in the Field of Internal Stresses.......... 261

MS.11 Computational Mathematics

Organizers: Stenberg, R., Figueiredo, .

F. Bourquin
(10-2063) Computational Methods for the Fast Boundary Stabilization of
[ LoD o] [T P (=Y U 262

L. Costa, I. Figueiredo, P. Oliveira
(i0-1835) Sensor and Actuator Capabilities of a Laminated Piezoelectric
Plate MO ... .o b 263

A. Loula, M. Correa
(i0-2187) Numerical Analysis of Stabilized Finite Element Methods for

D U3V = [0 PSSR 264
C. Lovadina, R. Stenberg
(1D-1223) An Error Estimator for the Reissner-Mindlin Plate Problem................... 265

N. Troyani, E. Gutiérrez
(i0-1069) A Convergence Study of the Numerical Solution of Two Bi-
Directionally Coupled Partial Differential Equations in Thermoelectricity ........ 266

MS.12 Computational Methods for Anisotropic Material Behaviour at
Large Strains

Organizers: Sansour, C.

M. B6l, S. Reese
(i0-1440) Numerical Simulations of Rubber-Like Materials Under Changing
D[ =Tod ([0 1P PRSP RURTOPRRRPR 267

A. Bucher, U. Gorke, R. KreiBig
(10-1920) About an Efficient and Consistent Numerical Strategy for the
Solution of the Initial-Boundary Value Problem..........ccccooeiiveiieiiniviiesr e, 268

H. Hein
(i0-1482) Vibrations of Composite Beams with Multiple Delaminations............... 269



xxvi Table of Contents

I. Karsaj, C. Sansour, J. Soric
(10-2382) Computational Aspects of Anisotropic Finite Strain Plasticity

Based on the Multiplicative DeCOMPOSItION..........ccoerveiieriniineiee e 270
A. Menzel

(i0-1883) Adaptation of Biological Tissues - a Fibre Reorientation Model

for Orthotropic Multiplicative GrOWth ... 271
J. Schroder, P. Neff

(10-1589) Polyconvex Anisotropic Hyperelastic ENergies........cccocvvvvevivveniesnnnnn 272

J. Wang, V. Levkovitch, B. Svendsen
(i0-1486) Micromechanically Motivated Phenomenological Modeling of
Induced Flow Anisotropy and Its Application to Sheet Forming Processes........ 273

MS.13 Computational Modelling of Masonry Structures

Organizers: Lourenco, P.

A. Barbieri, A. Cecchi, A. Tommaso
(i0-1199) 3D Homogenization Procedure for Load Bearing Masonry
COUMNS <. bbb bbbt e e e b e sbe e 274

C. Calderini, S. Lagomarsino
(i0-1809) Non Linear Modelling of Masonry Structures Under Cyclic Loads ....... 275

S. Casolo, C. Sanjust
(i0-1862) Macroscale Modelling of Structured Materials with Damage by a

Specific Rigid Element Model ...........ccccoovoeiiiiiiicieiecce e 276
A. Cecchi
(1D-1027) Plate Micromechanical Models for 3D Periodic Brickworks.................. 277

A. Cecchi, G. Milani, A. Tralli
(i0-1140) Limit Analysis of Out-Of-Plane Loaded Running Bond Masonry

Walls Under Mindlin-Reissner Plate Hypotheses ..., 278
M. Malena, A. Bilotta, A. Lanzo
(i0-1762) Nonlinear Analysis of Brittle Materials ... 279

T. Massart, R. Peerlings, M. Geers
(i0-2179) Damage Localisation in Computational Homogenisation of
Masonry and Its Incorporation in a Two-Scale Computational Framework........ 280

G. Milani, P. Lourengo, A. Tralli
(i0-1131) 3D Homogenized Limit Analysis of Masonry Buildings Subjected
t0 HOFZONEAI LOAUS ..o 281

F. Pefia, P. Lourenco, J. Lemos
(i0-1256) Modelling the Dynamic Behaviour of Masonry Walls As Rigid
[ (oo SR 282



Table of Contents xxvii

G. Zingone, G. Canio, L. Cavaleri
(ID-2514) On the Improvement of Monumental Structure Safety: a Case

A. Zucchini, P. Lourenco
(i0-1056) Homogenization of Masonry Using a Micro-Mechanical Model:
Compressive BENAVIOUT ...........coiiiiiiiiiee e 284

MS.14 Computational Stochastic Failure Mechanics

Organizers: Gutierrez, M. A.

R. Jimenez-Rodriguez, L. Lacoma
(i0-1756) Uncertainty Characterization and Settlement Analyses: the
Importance of DistribUtion TYPES.......ccvcveieerereiere s 285

M. Vorechovsky, R. Chudoba, J. Jerabek
(iD-1885) Adaptive Probabilistic Modeling of Localization, Failure and Size
Effect of Quasi-Brittle MaterialS ...........ccocoovviiiiiieie e 286

MS.15 Computational Stochastic Structural and Uncertainty Analysis

Organizers: Schueller, G.

D. Alvarez
(i0-1625) On the Use of Infinite Random Sets for Bounding the Probability
of Failure in the Case of Parameter Uncertainty...........cccocoecevevevciieninseseeeenean, 287

J. Colliat, M. Krosche, M. Krosche, M. Hautefeuille, A. Ibrahimbegovic,

R. Niekamp, H. Matthies

(1p-2470) Stochastic Analysis of Coupled Nonlinear Thermo-Mechanical

Problems: SFEM MOEL..........coooiiiiiiiiicccee e 288

J. Crempien-Laborie
(I0-1064) Response of a Single Degree of Freedom Elastic Perfectly Plastic
System Under Non-Stationary Gaussian Seismic Excitation .............ccccecevenene. 289

D. Degrauwe, G. Roeck, G. Lombaert
(i0-1999) Fuzzy Frequency Response Function of a Composite Floor
Subject to Uncertainty by Application of the Gad Algorithm..........ccccooeiiennen. 290

J. Fernandes, M. Pinho, A. Alvim, A. Pithon
(i0-1611) Comparative Numerical Evaluation of Angra | Auxiliary
Feedwater System Reliability by the Method of Suplementary Variables........... 291

M. Galffy, M. Baitsch, A. Wellmann-Jelic, D. Hartmann
(i0-1088) Lifetime Estimation of Vertical Bridge Tie Rods Exposed to
Wind-INduced VIbrations...........cccveieiiiiiei ittt 292



xxviii Table of Contents

G. Giunta, E. Carrera
(I0-1544) Stochastic Static Analyses of FE Models by Means of Newton's
SEIIES EXPANSIONS ...ttt bbbttt

M. Grigoriu
(i0-1262) A Galerkin Solution for Stochastic Algebraic Equations........................

R. lwankiewicz, M. Vasta
(i0-1906) Approximate Method for Probability Density of the Response of
a Linear Oscillator to a Non-Poisson Impulse Process..........ccovevvevverereiesiennenns

H. Kang, Y. Lee, J. Huh, B. Kwak
(10-2625) Comparative Study of RBDO Algorithms Based on Form and

M. Mailhé, S. Chaabane, F. Léné, G. Duvaut, S. Grihon
(10-2589) Probabilistic Analysis and Optimization of a Fully Composite
CYIINAET bbb

A. Martowicz, L. Pieczonka, T. Uhl
(i0-1316) Assessment of Dynamic Behaviour of Spot Welds with Uncertain
Parameters Using Genetic Algorithms Application............ccccovevenininienceene.

M. Munck, D. Moens, W. Desmet, D. Vandepitte
(I0-1926) Optimisation Algorithms for Non-Deterministic Dynamic Finite
Element Analysis of Imprecisely Defined Structures..........cccocvevievievivniennevenne,

M. Pellissetti, H. Pradlwarter, G. Schuéller
(I0-2699) Relative Importance of Uncertain Parameters in Aerospace
A o] o] o LA o] PR

V. Potapov
(ip-1175) Stability of Elastic and Viscoelastic Systems Under Stochastic
NON-GauSSIaN EXCITATION .....c..eiviiiieiieieeeie e eneas

J. Santos, B. Mace
(i0-2348) Modelling Uncertainty in Mechanical Joint Parameters Using
Component Modal and Fuzzy ApProaches............ccceverereneneneseseseee e

E. Sibilio, J. Beck, M. Muto, M. Ciampoli
(10-2650) Bayesian Model Updating Approach for Ground-Motion
AHenUAtion REIALIONS .......ccoieiiiicece e

C. Verhoosel, M. Gutiérrez, S. Hulshoff
(I0-1205) Iterative Solution of the Random Eigenvalue Problem............ccccccovenee.



Table of Contents  xxix

MS.16 Contact Mechanics

Organizers: Martins, J.

J. Bielsa, R. Rodriguez, L. Vila, M. Jiménez
(1p-2076) Parametrized Finite Element Analysis of Tribological Instabilities

on Polymer-Metal Sliding CoNtacts ..........cccoeveiiieieniieeeeeee e 305
D. Boso, P. Litewka, B. Schrefler, P. Wriggers
(i0-2104) Thermo-Electro-Mechanical Coupling in Beam-to-Beam Contact......... 306

M. Campo, J. Fernandez, K. Kuttler, M. Shillor
(p-1133) Numerical Analysis of a Dynamic Frictional Viscoelastic Contact
Problem With Damage ........ccccviieieiiie ettt 307

A. Chernov, M. Maischak, E. Stephan
(i0-1991) Hp-Mortar Boundary Element Method and FE/BE Coupling for
Multibody Contact Problems with Friction ............ccccoceoviiiiiniiiiciceees 308

G. Chevallier, D. Nizerhy
(i0-2328) Friction Induced Vibrations in a Clutch System. Consequences on
the Apparent Friction TOFQUE. ........coviiiieieieie e 309

A. Chudzikiewicz, A. Myslinski
(i0-1704) Thermoelastic Wheel - Rail Contact Problem with Temperature
Dependent Friction COEffiCIENt .........cocviiviicicicc e 310

M. Cocou, M. Raous, M. Schryve
(i0-2078) Analysis of a Dynamic Contact Problem with Adhesion and
Friction in VisCORIASHICItY........coviiiire e 311

G. Drossopoulos, G. Stavroulakis, C. Massalas
(i0-2194) Influence of the FRP Strengthening, the Shape and the Movement
of Abutments on the Collapse of Arch Stone Bridges........ccocoovvevvieneiiniennennen. 312

R. Dzonou, M. Marques, L. Paoli
(ID-1020) Sweeping Process for Vibro-Impact Problem with a General
INEITIA OPEIALOL ..ottt ettt e e sbe e 313

A. Eddhahak, L. Chevalier, S. Cloupet
(i0-1251) On a Simplified Method for Wear Simulation in Rolling Contact

G. Festa, J. Vilotte
(I0-1312) Spectral Element Simulations of Rupture Dynamics Along Planar
and Kinked Frictional Faults ... 315

M. Foerg, T. Geier, L. Neumann, H. Ulbrich
(i0-1480) R-Factor Strategies for the Augmented Lagrangian Approach in
Multi-Body Contact MeChaNICS..........ccoveiiiieiic et 316



xxx Table of Contents

L. Fourment, S. Guerdoux
(p-1217) A Simple Smoothing Procedure of 3D Surfaces for Accurate
Contact Analysis: Application to Metal Forming Problems............ccocevveieinee. 317

D. Gabriel, J. Plesek, F. Vales, M. Okrouhlik
(ID-2524) Symmetry Preserving Algorithm for a Dynamic Contact-Impact
PIOBIEIM L. s 318

H. Georgiadis, D. Anagnostou
(1D-1342) Problems of Concentrated Loads in Microstructured Solids
Characterized by Dipolar Gradient EIaStiCity...........ccocviveiiiiie i 319

F. Gutzeit, M. Wangenheim, M. Kréger
(i0-1925) An Experimentally Validated Model for Unsteady Rolling.................... 320

S. Hartmann, S. Brunssen, E. Ramm, B. WohImuth
(p-2576) A Primal-Dual Active Set Strategy for Unilateral Non-Linear
Dynamic Contact Problems of Thin-Walled Structures.............c.cccoovvvvrirennnn 321

Y. Kanno, J. Martins
(i0-1573) Arc-Length Method for Frictional Contact with a Criterion of
Maximum Dissipation of ENErgy ......ccooeeiiiiiiie e 322

H. Khenous, P. Laborde, Y. Renard
(i0-2170) A Energy Conserving Approximation for Elastodynamic Contact
PIOBIEMS ...t 323

A. Konyukhov, K. Schweizerhof, P. Vielsack
(1023200 On Models of Contact Surfaces Including Anisotropy for Friction
and Adhesion and Their Experimental Validations............c.cccoceveevvnivniesnsnnnen, 324

R. Krause
(1p-2147) Fast and Robust Solution Methods for Dynamic Contact Problems........ 325

M. Marques, L. Paoli
(ip-1865) A Velocity-Based Time-Stepping Method for Frictional Dynamics....... 326

T. Meyer, A. Gal, M. Kluppel
(i0-1785) Mechanical Modeling of Friction and Adhesion of Elastomers at
ROUGN INTEITACES. ... et 327

C. Miranda, M. Neto, G. Fainer
(10-1347) A 9M Drop Test Simulation of a Dual Purpose Cask for Nuclear

Research Reactors Spent Fuel EIemMents........cccovveveieiinnvie e 328
U. Nackenhorst, M. Ziefle
(iI0-1745) A Discontinuous Galerkin Approach for the Numerical Treatment........ 329

P. Neittaanméki, A. Kravchuk, I. Goryacheva
(1D-1297) An lterative Method with BEM Discretization for the Friction
(00101 =Tt fl 2 (0] o] [<] 1 4 YRR 330



Table of Contents  xxxi

J. Nettingsmeier, P. Wriggers
(i0-1299) Frictional Contact of Elastomer Materials on Rough Rigid
SUITACES .. ettt st b e sttt ee bt re s et neenre e e 331

M. Oliveira, J. Alves, L. Menezes
(i0-1856) Optimizing the Description of Forming Tools with Bézier
Surfaces in the Numerical Simulation of the Deep Drawing Process.................. 332

E. Pratt, A. Léger
(10-2367) Exploring the Dynamics of a Simple System Involving Coulomb
T o] OSSR 333

F. Rauter, J. Pombo, J. Ambrésio, M. Pereira
(i0-1653) Multibody Modeling of Pantographs for Catenary-Pantograph
LT Ut T USSR 334

M. Renouf, V. Acary
(10-2436) Comparison and Coupling of Algorithms for Collisions, Contact

and Friction in Rigid Multibody Simulations...........ccccoeviniiiiiiniieee, 335
M. Renouf, A. Saulot, Y. Berthier
(10-2440) Third-Body Flow During Wheel-Rail Interaction...........cc.ccoovovninnnene 336

J. Sa, S. Grégoire, P. Moreau, D. Lochegnies
(i0-2352) Modelling Thermal Contact Resistance on Glass Forming

Processes with Special Interface Finite Elements...........ccoccoeveveveveiiiniecene, 337
J. Shiau

(i0-1734) Numerical Investigation of Shakedown Residual Stresses Under

MOVING SUMACE LOAAS ....ecvvieeerieeeie ettt enes 338

N. Strémberg
(i0-1578) Frictional Contact/Impact Between a Hyperelastic Body and

Moving Rigid ODSLACIES .........cceriiiiirieiieiee e 339
J. Svigler

(i0-1485) Incorrect Contact of Screw Surfaces and Its Consequences.................... 340
K. Uenishi

(i0-1104) Three-Dimensional Rupture Instability of a Displacement-

Softening Interface Under Nonuniform Loading.........cccccovveviieevicvenenesesesnenns 341

K. Willner, D. Gorke
(i0-1288) Contact of Rough Surfaces - a Comparison of Numerical and
EXperimental RESUILS.........coovviieiice e 342



