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Preface

This book contains most of the papers presented at the 25th International
Conference on Boundary Element Methods held at the University of Split in Croatia.
It also marks the 25th anniversary since the first meeting was organised at
Southampton University in 1978.

The last quarter of a century has resulted in an impressive amount of original
work being generated at these meetings.  It can be estimated that there have been
around 2,000 papers published in book form since the meetings started, the conference
providing the first platform for the publication of most of the original work in the
Method.  In terms of quality, the achievements of this series of meetings have been
outstanding.

This 25th Conference volume continues with the tradition established in 1978
and contains a series of excellent papers in a variety of fields, ie:

�  Advanced formulation �  Damage mechanics
�  Fluid mechanics �  Wave propagation problems
�  Electrostatics and electromagnetics �  Acoustics
�  Stress analysis �  Mesh reduction methods

Of particular significance are the papers on Mesh Reduction Methods, a
name suggested by the first editor of this volume, to encompass the diversity of
techniques which have recently been developed to eliminate or greatly simplify the
meshes required for analysis.  It is most appropriate that papers dealing with novel
developments of such methods appear in this book as it was the motivation to
simplify meshes that spawned the idea of launching the Boundary Element Method.
Mesh Reduction Techniques will eventually produce results of practical importance
and the Conference would like to be closely associated with these efforts.

The Editors are grateful to the members of the International Advisory Board
who helped to review the papers, thus ensuring the quality of the Proceedings.
Special thanks are also due to all authors and participants as well as to the University
of Split for their support of the Meeting.

C.A. Brebbia
D. Poljak
V. Roje

Split, 2003





Contents 
 
 
Section 1: Advanced formulations 
 
The detection of subsurface inclusions using internal measurements  
and genetic algorithms 
N. S. Mera, L. Elliott & D. B. Ingham ................................................................. 3 
 
2.5D Green’s functions for transient heat conduction problems in  
layered formations 
A. Tadeu, J. António & N. Simões...................................................................... 15 
 
Sensitivity analysis method of the boundary value problem of  
the Poisson equation by the Trefftz method 
E. Kita, Y. Ikeda & N. Kamiya ........................................................................... 25 
 
Nonlinear BEM analysis by an alternative scheme:  
computing point method 
N. Kamiya & T. Hashizume ............................................................................... 35 
 
Improved calculation of higher order partial derivatives  
in the DRM 
B. Natalini & V. Popov ...................................................................................... 41 
 
Comparison of the performance of two error indicators for  
2-D elastostatic problems 
K. H. Muci-Küchler & J. C. Miranda-Valenzuela ............................................. 51 
 
 
Section 2: Damage mechanics 
 
Modelling flow and solute transport in fractured porous media 
A. Peratta & V. Popov ....................................................................................... 63 
 
Finding displacement and stress distributions on a fault plane 
G. Y. Sheu ......................................................................................................... 73 



Boundary element applications to polymer fracture 
S. Syngellakis & J. Wu ....................................................................................... 83 
 
A boundary element-mathematical programming method for  
solving elastoplastic problems 
A. Faraji, A. Gakwaya & A. Cardou.................................................................. 93 
 
Regularization procedures for damage problems 
P. Brož ............................................................................................................. 103 
 
Elastic–plastic problems 
C. Vitanza ........................................................................................................ 113 
 
 
Section 3: Fluid mechanics 
 
BEM for compressible fluid dynamics 
L. Škerget & N. Samec ..................................................................................... 123 
 
DRM-MD for flow and transport through fractured rocks 
T. Samardzioska & V. Popov ........................................................................... 137 
 
Segmentation based Boundary Domain Integral Method 
for the numerical solution of Navier–Stokes equations 
M. Hriberšek .................................................................................................... 147 
 
Preconditioned iterative solution of the corrected mobility problem 
A. A. Mammoli ................................................................................................. 155 
 
 
Section 4: Wave propagation problems 
 
Initial conditions contributions in frequency domain analysis:  
a new BEM approach 
W. J. Mansur, A. I. Abreu & J. A. M. Carrer................................................... 167 
 
The dynamic response of a lateral confined slab via BEM using  
Green’s functions for an infinite free solid layer 
J. António, A. Tadeu & N. Simões.................................................................... 177 
 
Dynamic analysis of concrete arch dams by FE-BE approach  
including non-uniform ground motion 
V. Lotfi ............................................................................................................. 187 
 
2D seismic response in an elastic half-space confined by  
a fluid via BEM 
P. Santos & A. Tadeu....................................................................................... 197 



Section 5: Electrostatics and electromagnetics 
 
Galerkin–Bubnov isoparametric boundary element analysis of 
the wire antenna arrays 
D. Poljak, V. Dorić & D. Vučićić .................................................................... 209 
 
Boundary element modelling of the metallic post protection zone  
B. Jajac, D. Poljak & N. Kovač ....................................................................... 219 
 
Time domain calculation of the transient current distribution  
along a thin wire antenna array 
S. Antonijević, D. Poljak, C. Y. Tham & V. Roje ............................................. 229 
 
 
Section 6: Acoustics 
 
Prediction of impact sound isolation and transmission loss:  
analytical expressions versus a BEM approach 
A. Pereira & A. Tadeu ..................................................................................... 241 
 
A substructure boundary element method for packed silencers 
T. W. Wu, G. Lou & C. Y. R. Cheng................................................................. 253 
 
 
Section 7: Stress analysis 
 
Symmetric coupling of finite shell elements and 3D boundary elements 
M. Haas & G. Kuhn ......................................................................................... 265 
 
Important aspects in modeling structures using BEASY 
G. S. Salem & Y. F. Rashed ............................................................................. 275 
 
Three-dimensional thermo-mechanical analysis of 
 layered elastic/plastic solids 
W. Peng & Y.-T. Hsia ...................................................................................... 287 
 
 
Section 8: Mesh reduction techniques 
 
Dual reciprocity BEM based on time-stepping scheme for  
the solution of transient heat conduction problems 
M. Tanaka, T. Matsumoto & S. Takakuwa....................................................... 299 
 
Nonlinear transient field problems with phase change using the  
generalized Newmark dual reciprocity boundary element method 
M. E. Honnor, A. J. Davies & S. J. Kane......................................................... 309 



Numerical integration for three-dimensional meshless BEM 
Y. Ochiai .......................................................................................................... 319 
 
Performance evaluation of some new time integration methods  
in elastodynamic problems formulated by dual reciprocity  
boundary element method 
G. A. Velázquez Castillo & C. F. Loeffler........................................................ 329 
 
A meshfree weak-strong form method 
G. R. Liu & Y. T. Gu ........................................................................................ 339 
 
 
Author Index .................................................................................................. 349 
 
 
 
 
 
 
 


