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Preface

This volume comprises the Invited Lectures presented at The Eighth International
Conference on Computational Structures Technology (CST 2006) held at Las Palmas
de Gran Canaria, Spain, from 12 to 15 September 2006. The CST conference series
began in Edinburgh during 1991. The 2006 conference was held concurrently with
The Fifth International Conference on Engineering Computational Technology (ECT
2006)

We are grateful to the authors and co-authors of the invited lectures included in this
volume. Their contribution both to the conferences and this book is greatly appre-
ciated. We are indebted to Professor T.J.R. Hughes and Professor C. Konke for the
computer generated images shown on the cover of this book.

Other papers presented at the conferences in 2006 are published as follows:

e The Invited Lectures from ECT 2006 are published in:
Innovation in Engineering Computational Technology, B.H.V. Topping, G. Mon-
tero and R. Montenegro, (Editors), Saxe-Coburg Publications, Stirling, Scot-
land, 2006.

e The Contributed Papers from CST 2006 are published in:
Proceedings of the Eighth International Conference on Computational Struc-
tures Technology, B.H.V. Topping, G. Montero and R. Montenegro, (Editors),
(Book of Abstracts and CD-ROM), Civil-Comp Press, Stirling, Scotland, 2006.

e The Contributed Papers from ECT 2006 are published in:
Proceedings of the Fifth International Conference on Engineering Computa-
tional Technology, B.H.V. Topping, G. Montero and R. Montenegro, (Editors),
(Book of Abstracts and CD-ROM), Civil-Comp Press, Stirling, Scotland, 2006.

We wish to acknowledge and express our gratitude to the conference sponsors:

e University of Las Palmas de Gran Canaria (ULPGC)

e University Institute of Intelligent Systems and Numerical Applications in Engi-
neering (IUSIANI) at ULPGC

Spanish Society for Numerical Methods in Engineering (SEMNI)

Spanish Society for Applied Mathematics (SEMA)

International Journal of Computers and Structures (published by Elsevier, Ltd)



e Government of the Canary Islands, Advisory Board for Industry, Commerce and
New Technology

e Firgas Mineral Water Company

e Spanish Government, Ministry of Education and Science, Accion Complemen-
taria TIN2005-25867-E and FEDER CGL2004-06171-C03-02

e Department of Mathematics, ULPGC

e Gran Canaria Convention Bureau

e Computational Technology Solutions, UK

We should like to thank the members of the CST 2006 Conference Editorial Board for
their help before and during the conference: Prof. H. Adeli, USA; Dr. S. Adhikari,
UK; Prof. E. Alarcon, Spain; Prof. M. Amabili, Italy; Prof. S.A. Anagnostopoulos,
Greece; Prof. C.A.C. Antonio, Portugal; Prof. T. Aoki, Japan; Prof. A.J. Aref, USA;
Prof. F. Armero, USA; Prof. J.R. Arruda, Brazil; Prof. H. Askes, UK; Prof. N.O.
Attoh-Okine, USA; Dr. C.E. Augarde, UK; Prof. J. Awrejcewicz, Poland; Dr. A.
Bahreininejad, Iran; Prof. B. Balachandran, USA; Prof. J.R. Banerjee, UK; Prof.
C.C. Baniotopoulos, Greece; Prof. A. Baratta, Italy; Prof. H.J.C. Barbosa, Brazil; Dr.
C. Bardos, France; Dr. E. Barkanov, Latvia; Dr. F. Bartolozzi, Italy; Prof. K.J. Bathe,
USA; Prof. F. Bay, France; Prof. Z.P. Bazant, USA; Prof. A.A. Becker, UK; Prof.
W. Becker, Germany; Dr. G. Beer, Austria; Dr. D.W. Begg, UK; Prof. A. Benjeddou,
France; Dr. M. Bischoff, Germany; Prof. M.L. Bittencourt, Brazil; Dr. J. Blachut,
UK; Prof. D. Boffi, Italy; Prof. P. Boisse, France; Prof. M. Bonnet, France; Prof.
F. Bontempi, Italy; Assoc. Prof. B. Boroomand, Iran; Prof. P. Bouillard, Belgium;
Prof. M.A. Bradford, Australia; Prof. F.A. Branco, Portugal; Dr. B. Brank, Slovenia;
Prof. D. Briassoulis, Greece; Dr. M. Brunig, Germany; Dr. J.W. Bull, UK; Prof. D.
Camotim, Portugal; Prof. R. Carneiro de Barros, Portugal; Prof. E. Carrera, Italy;
Prof. M.P. Cartmell, UK; Prof. F. Casciati, Italy; Prof. J.M.A. Cesar de Sa, Portugal;
Prof. A.H.C. Chan, UK; Dr. S. Chandra, India; Prof. C.N. Chen, Taiwan; Prof. W.F.
Chen, USA; Prof. G.D. Cheng, China; Dr. R.C. Cheng, USA; Prof. J.L. Chenot,
France; Prof. G. Chiandussi, Italy; Prof. C. Cinquini, Italy; Prof. H.B. Coda, Brazil;
Prof. J.Y. Cognard, France; Prof. M. Cuomo, Italy; Prof. V.D. da Silva, Portugal; Prof.
S. De, USA; Prof. R. de Borst, Netherlands; Prof. G. De Roeck, Belgium; Prof. G. de
Saxcé, France; Prof. A. De Stefano, Italy; Prof. M. Di Paola, Italy; Prof. 1. Doltsinis,
Germany; Dr. J. Duane, USA; Prof. L. Dunai, Hungary; Prof. N.EF. Ebecken, Brazil;
Prof. A Elhami, France; Prof. 1. Elishakoff, USA; Prof. A. Eriksson, Sweden; Dr. D.
Eyheramendy, France; Prof. M. Farshad, Switzerland; Dr. J.M. Figueiredo, Portugal;
Prof. D.M. Frangopol, USA; Prof. M.I. Friswell, UK; Prof. M. Fuchs, Israel; Prof.
G. Gambolati, Italy; Prof. L. Gastaldi, Italy; Prof. L. Gaul, Germany; Prof. J.C.
Gelin, France; Prof. R.I. Gilbert, Australia; Prof. D. Givoli, Israel; Prof. R. Gori,
Italy; Dr. P. Gosling, UK; Prof. P.L. Gould, USA; Prof. R.V. Grandhi, USA; Prof.
D.E. Grierson, Canada; Prof. A.A. Groenwold, South Africa; Dr. Z.W. Guan, UK;
Prof. R.M. Guedes, Portugal; Prof. F.C. Hadipriono, USA; Prof. 1. Hagiwara, Japan;
Prof. P. Hajela, USA; Prof. P. Hamelin, France; Prof. D. Hartmann, Germany; Prof.
M. Hoit, USA; Prof. J. Holnicki-Szulte, Poland; Prof. T.J.R. Hughes, USA; Prof.

vi



A. Ibrahimbegovic, France; Prof. K. Ishii, Japan; Dr. I. Iskhakov, Israel; Prof. M.
Ivanyi, Hungary; Dr. P. Ivanyi, Hungary; Dr. B.A. Izzuddin, UK; Dr. P. Joly, France;
Dr. E.S. Kameshki, Bahrain; Dr. M. Kaminski, Poland; Prof. T. Kant, India; Prof.
J.D. Kaplunov, UK; Prof. D.L. Karabalis, Greece; Prof. M. Karama, France; Prof.
J.T. Katsikadelis, Greece; Prof. A. Kaveh, Iran; Dr. A.l. Khan, Australia; Prof. U.
Kirsch, Israel; Prof. C. Koenke, Germany; Prof. L. Kossovich, Russia; Prof. W.B.
Kraetzig, Germany; Prof. B.H. Kroeplin, Germany; Dr. J. Kruis, Czech Republic;
Prof. H.G. Kwak, Korea; Dr. A.S.K. Kwan, UK; Prof. Y.W. Kwon, USA; Prof. R.
Lackner, Austria; Prof. P. Ladeveze, France; Prof. K.L. Lawrence, USA; Prof. D. Le
Houédec, France; Dr. J. de Paulo Barros Leite, Brazil; Dr. C.J. Leo, Australia; Prof.
A.Y.T. Leung, Hong Kong; Prof. R. Levy, Israel; Prof. R. Lewandowski, Poland; Prof.
R.W. Lewis, UK; Dr. X.K. Li, China; Prof. J. Y. Richard Liew, Singapore; Prof. K.M.
Liew, Hong Kong; Prof. A. Liolios, Greece; Dr. J. Logo, Hungary; Dr. P.B. Lourenco,
Portugal; Mr J. Mackerle, Sweden; Prof. 1.A. MacLeod, UK; Prof. C.E. Majorana,
Italy; Prof. H.A. Mang, Austria; Prof. G.D. Manolis, Greece; Prof. Dr. K. Marti,
Germany; Prof. H. Matthies, Germany; Dr. Ing. K. Maute, USA; Prof. 1. May, UK;
Prof. EM. Mazzolani, Italy; Prof. G. McClure, Canada; Dr. G. Mejak, Slovenia; Prof.
C. Meyer, USA; Assoc. Prof. E.S. Mistakidis, Greece; Prof. B. Moeller, Germany; Dr.
T. Molyneaux, Australia; Prof. C.A. Mota Soares, Portugal; Prof. C.M. Mota Soares,
Portugal; Prof. J.E. Mottershead, UK; Prof. K. Moussa, France; Prof. G. Muscolino,
Italy; Prof. J.P. Muzeau, France; Dr. L.C. Neves, Portugal; Prof. L.F. Costa Neves,
Portugal; Prof. H. Nguyen-Dang, Belgium; Prof. R.M. Nieminen, Finland; Prof. G.P.
Nikishkov, Japan; Dr. D. O’Dwyer, Ireland; Prof. R. Ohayon, France; Prof. E. Onate,
Spain; Prof. M. Papadrakakis, Greece; Prof. P.Y. Papalambros, USA; Dr. B. Patzak,
Czech Republic; Prof. M.N. Pavlovic, UK; Prof. S. Pellegrino, UK; Prof. Y. Petryna,
Germany; Dr. J. Plesek, Czech Republic; Assoc Prof. Ch.G. Provatidis, Greece; Dr. E.
Providas, Greece; Prof. C.V. Ramakrishnan, India; Prof. F.G. Rammerstorfer, Austria;
Prof. O. Rand, Israel; Prof. M. Raoof, UK; Prof. B.D. Reddy, South Africa; Prof.
J.N. Reddy, USA; Prof. Z. Ren, Slovenia; Dr. Y. Ribakov, Israel; Dr. P.L. Ribeiro,
Portugal; Dr. A. Riccio, Italy; Prof. H. Rodrigues, Portugal; Prof. Dr. Ing. R. Rolfes,
Germany; Prof. C.T.F. Ross, UK; Prof. G. Rozvany, Hungary; Prof. U. Rueppel,
Germany; Dr. D. Rypl, Czech Republic; Prof. E. Salajegheh, Iran; Prof. A. Samartin,
Spain; Prof. C. Sansour, Australia; Prof. L.M. Santos Castro, Portugal; Dr. E.J.
Sapountzakis, Greece; Prof. K. Schittkowski, Germany; Prof. E. Schnack, Germany;
Prof. G. Schueller, Austria; Prof. K. Schweizerhof, Germany; Prof. J. Sejnoha, Czech
Republic; Dr. O. Shai, Israel; Prof. S.K. Sharan, Canada; Dr. M.H.B.M. Shariff,
United Arab Emirates; Dr. J. Sienz, UK; Dr. R.C.C. Silva, Brazil; Prof. L.M.C.
Simoes, Portugal; Prof. L. Simoni, Italy; Prof. A.V. Singh, Canada; Dr. J. Sladek,
Slovakia; Prof. S.W. Sloan, Australia; Prof. J.E. Souza de Cursi, France; Dr. R.
Spallino, Germany; Dr. K.V. Spiliopoulos, Greece; Prof. G.P. Steven, Australia; Prof.
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G.J. Turvey, UK; Prof. V. Tvergaard, Denmark; Prof. S. Valliappan, Australia; Prof.
F. van Keulen, Netherlands; Prof. R. Veldman, USA; Prof. P. Venini, Italy; Prof. J.R.
Vinson, USA; Prof. W. Wagner, Germany; Prof. M. Walker, South Africa; Prof. X.
Wang, USA; Dr. J.P. Wideberg, Spain; Prof. M. Wiercigroch, UK; Prof. K.S. Woo,
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These conferences could not have been organised without the help and support of
many people. In particular, we would like to thank the members of the local organising
commitee from the University of Las Palmas de Gran Canaria, Spain: Dr R. Berriel,
Dr E. Cabrera, Dr J.M. Escobar, Dr E. Florez, Dr M.D. Garcia, Dr L. Gonzalez, Dr V.
Hernandez, Dr J. Rocha, Dr E. Rodriguez, Dr A. Suérez, J.M. Gonzalez-Yuste and M.
Quintana.

Finally, we are grateful to Jelle Muylle (Computational Technology Solutions) for
designing and organising this and the other three volumes of conference proceedings
(listed above). Once again we would like to thank Judy Tait (Civil-Comp Press) for
her organisational skills, which were greatly appreciated.

B.H.V. Topping
Heriot-Watt University, Edinburgh, UK & University of Pécs, Hungary

G. Montero
R. Montenegro
University of Las Palmas de Gran Canaria, Spain
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