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Preface

This volume comprises the Invited Lectures presented at The Tenth International Con-
ference on Civil, Structural and Environmental Engineering Computing (Civil-Comp
2005) and The Eighth International Conference on the Application of Artificial Intelli-
gence to Civil, Structural and Environmental Engineering (AICivil-Comp 2005) held
in Rome, Italy, from 30 August to 2 September 2005. The Civil-Comp conferences are
part of the series that commenced in 1983. These lectures add to a the wealth of infor-
mation provided in the previous volumes of invited lectures presented at Civil-Comp
Conferences and published by Saxe-Coburg Publications.

Over the last fifteen years researchers have looked for new uses for the emerging
computational power. In many cases this research has been concerned with enhanced
analytical and modelling tools which have improved our capability to predict the be-
haviour of civil engineering structures and processes. Other researchers have concen-
trated on the design process leading to new models for design procedures and the first
three chapters deal with this theme.

In Chapter 1 Professor Bontempi reviews how new conceptual frameworks for
structural analysis may be used in the design process. He relates his review to the
design of the Messina Bridge that links Sicily to mainland Italy using a suspension
bridge form of over three kilometres length. This review provides both the practi-
tioner and researcher with an insight into the sturctural design process which is key to
our profession. A important feature of the structural design process is how innovative
designs are generated and whether this process can be modelled or simulated using
computers. This and other important aspects of knowledge processing in the analysis
and design of new structures is a key feature of this review.

The theme of innovation is taken up by Professor Arciszewski and Dr Kicinger in
their review, in Chapter 2, of how the processes of nature may be used to generate
innovative or novel designs. Their review concentrates on optimality, creativity and
robustness. Most practising engineers are aware of how natural structures, for example
sea shells, may be a source of inspiration for the shape of shell roofs leading to innova-
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tive designs. In Chapter 2 it is the process of design using evolutionary computation,
coevolutionary computation, cellular automata and TRIZ that is reviewed.

In Chapter 3, Dr Rafiq and colleagues take up the theme of evolutionary computing
and demonstrate how these techniques may be used interactively with visualisation
methods to generate knowledge and designs. They review the use of knowledge based
systems in design and show how these systems are not sufficient for innovative design.

Increased computational power has provided engineers with the possibility of using
refined and more complete models during the design process. The use of parallel
processing, high performance computing, distributed computing and now the GRID
provides the engineer with increased power to analyse complex models. In Chapter 4,
Dr Dolenc reviews how GRID technology may be used in civil engineering. Here the
question of how new and emerging standards, tools and middleware may be utilised
in the development of engineering software. This review provides a starting point for
those who wish to move forward with the use of GRID technology in engineering
analysis and design.

The next four chapters of this book relate to new techniques for analysis and mod-
elling of structures. In Chapter 5, Professor Levy and Dr Gal review how geometically
non-linear shells should be analysed. They review the literature and present their own
finite element for use in this context, which they demonstrate to be efficient, reli-
able and accurate. In Chapter 6, Professor Romero and colleagues describe nonlinear
models for the analysis and design of concrete filled tubular columns. They demon-
strate that these composite structures require special design considerations based on
composite behaviour rather than extrapolating from the procedures for steel or con-
crete structures. In Chapter 7, Dr Bull reviews how the new Eurocode for the design
of aluminium structures will change design procedures. He highlights how design
procedures of the future will have to be based on finite element analysis rather than
simplified or hand calculation methods. This approach to design is long overdue in
the civil engineering industry.

In Chapter 8 Professor Montenegro and colleagues review their recent research
into wind simulation techniques using adaptive tetrahedral mesh generation. These
techniques have application to the simulation of wind carried air pollution studies and
their paper uses a simulation of a real problem based on the topography of the Island
of Gran Canaria to demonstrate their techniques. In Chapter 9 Professor Puppala and
Dr Intharasombat describe computer controlled instrumentation systems that are used
to measure the effectiveness of bio-stablisers in expansive soils. Both laboratory and
field studies are used to provide better assessment of stabilisers.

I am grateful to the authors and co-authors of the invited lectures included in

this volume. Their contribution both to the Civil-Comp conferences and this book
is greatly appreciated.
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Other papers presented at the conferences in 2005 are published as follows:

e The Contributed Papers from Civil-Comp 2005 are published in:
Proceedings of The Tenth International Conference on Civil, Structural and En-
vironmental Engineering Computing, B.H.V. Topping (Editor), (Book of Ab-
stracts and CD-ROM), Civil-Comp Press, Stirling, Scotland, 2005.

e The Contributed Papers from AICivil-Comp 2005 are published in:
Proceedings of The Eighth International Conference on The Application of Ar-
tificial Intelligence to Civil, Structural and Environmental Engineering, B.H.V.
Topping (Editor), (Book of Abstracts and CD-ROM), Civil-Comp Press, Stir-
ling, Scotland, 2005.

These conferences could not have been organised without the help and support of
many people. I would like to thank Jelle Muylle (Civil-Comp Press) for designing and
organising this book and the volumes of conference proceedings. Once again, I would
like to thank Judy Tait (Civil-Comp Press) for her organisational skills, which were
greatly appreciated.

Finally, I should like to thank the members of both Conference Editorial Boards
for their help before and during the conference: Professor H. Adeli, USA; Dr N.A.
Alexander, UK; Associate Professor A.H. Al-Gadhib, Saudi Arabia; Professor M. Al-
shawi, UK; Professor A.M. Alsugair, Saudi Arabia; Dr R. Amor, New Zealand; Pro-
fessor C.J. Anumba, UK; Professor Ghassan Aouad, UK; Professor T. Arciszewski,
USA; Dr A.J. Aref, USA; Dr A.F. Ashour, UK; Dr C.E. Augarde, UK; Professor Y.
Ayvaz, Turkey; Dr A. Bahreininejad, Iran; Dr J. Bai, Wales; Professor A.N. Baldwin,
Hong Kong; Professor J.R. Banerjee, UK; Dr R.G. Beale, UK; Professor 1. Becchi,
Italy; Professor A.A. Becker, UK; Dr D.W. Begg, UK; Dr R. Beheshti, Netherlands;
Professor A. Benjeddou, France; Dr A. Bjelanovic, Croatia; Dr J. Blachut, UK; Pro-
fessor F. Bontempi, Italy; Professor F.A. Branco, Portugal; Dr J.W. Bull, UK; Pro-
fessor T. Burczynski, Poland; Professor F. Casciati, Italy; Professor W.T. Chan, Sin-
gapore; Dr A.M. Chandler, Hong Kong; Dr S. Chandra, India; Dr A.P. Chassiakos,
Greece; Dr K.W. Chau, Hong Kong; Professor B.S. Choo, UK; Professor J. Christian,
Canada; Professor S. Christodoulou, Cyprus; Professor D.K.H. Chua, Singapore; Pro-
fessor G. Dargush, USA; Dr L.LE.G. Davey-Wilson, UK; Professor M.M. de Farias,
Brazil; Dr K. de Proft, Belgium; Professor G. De Roeck, Belgium; Professor G. De-
grande, Belgium; Professor M.C. Deo, India; Professor W.P.S. Dias, Sri Lanka; Dr M.
Dolenc, Slovenia; Professor A. Ebrahimpour, USA; Dr D.J. Edwards, UK; Professor
L.Z. Emkin, USA; Professor J. Ermopoulos, Greece; Dr 1. Faraj, UK; Professor F.
Farinha, Portugal; Dr W.J. Ferguson, UK; Dr A. Ferrante, Italy; Professor 1. Flood,
USA; Professor D.M. Frangopol, USA; Professor L. Fryba, Czech Republic; Pro-
fessor M. Fuchs, Israel; Professor H. Furuta, Japan; Dr P. Gardner, UK; Professor
J.S. Gero, Australia; Dr M.A. Gharaibeh, Jordan; Professor A.T.C. Goh, Singapore;
Dr P. Gosling, UK; Professor W.J. Grenney, USA; Professor D.E. Grierson, Canada;



Dr Z.W. Guan, UK; Professor A.D. Gupta, Thailand; Professor A. Gupta, India; Dr
M.N.S. Hadi, Australia; Professor F.C. Hadipriono, USA; Professor N.B. Harman-
cioglu, Turkey; Professor T. Hegazy, Canada; Professor H. Hikosaka, Japan; Dr M.
Hirokane, Japan; Dr J. Hoybye, Sweden; Professor Y. Itoh, Japan; Dr B.A. Izzud-
din, UK; Dr M.S. Jaafar, Malaysia; Dr D.S. Jeng, Australia; Dr T.J. Ji, UK; Profes-
sor X. Jia, USA; Dr E.S. Kameshki, Bahrain; Dr M. Kaminski, Poland; Professor T.
Kanstad, Norway; Professor A. Kaveh, Iran; Professor T. Kerh, Taiwan; Dr A.I. Khan,
Australia; Professor E. Kita, Japan; Professor S. Kmet, Slovakia; Professor V.K. Kou-
mousis, Greece; Professor H.G. Kwak, Korea; Professor D. Le Houédec, France; Dr
I.D. Lefas, Greece; Dr M. J. Lefik, Poland; Dr C.J. Leo, Australia; Professor A.Y.T.
Leung, Hong Kong; Professor H. Li, Hong Kong; Dr P.B. Lourenco, Portugal; Profes-
sor P.E.D. Love, Australia; Dr J. Wei-Zhen Lu, Hong Kong; Mr J. Mackerle, Sweden;
Dr R.I. Mackie, UK; Dr H. Maier, Australia; Professor M. Malafaya-Baptista, Portu-
gal; Professor Dr K. Marti, Germany; Professor J.C. Martinez, USA; Professor FEM.
Mazzolani, Italy; Professor S.L.. McCabe, USA; Professor T.J. McCarthy, Australia;
Mr P.F. McCombie, UK; Professor J.C. Miles, UK; Professor S.A. Mirza, Canada; As-
sistant Professor E.S. Mistakidis, Greece; Professor B. Moeller, Germany; Professor
F. Molenkamp, Netherlands; Dr C.J. Moore, UK; Professor G. Muscolino, Italy; Pro-
fessor J.-P. Muzeau, France; Professor T. Nakai, Japan; Dr L.F. Costa Neves, Portugal;
Dr S.T. Ng, Hong Kong; Professor J.W. Nicklow, USA; Professor M. Papadrakakis,
Greece; Professor M. Pastor, Spain; Professor A. Portela, Portugal; Professor A.J.
Puppala, USA; Dr M.Y. Rafiq, UK; Professor A.A. Ramezanianpour, Iran; Professor
M. Raoof, UK; Dr B Raphael, Switzerland; Dr Y. Ribakov, Israel; Dr A. Riccio, Italy;
Professor C. Romanel, Brazil; Professor M.L. Romero, Spain; Professor I.S.M. Rowl-
inson, Hong Kong; Professor R.L. Sack, USA; Dr M.S. Saiidi, USA; Professor M.
Saje, Slovenia; Professor M.P. Saka, Turkey; Professor A. Samartin, Belgium; Profes-
sor L.M. Santos Castro, Portugal; Professor T. Sayed, Canada; Professor R.J. Scherer,
Germany; Professor L. Simoni, Italy; Professor S. Singh, USA; Professor V.P. Singh,
USA; Professor M. Skitmore, Australia; Professor .LF.C. Smith, Switzerland; Pro-
fessor J.E. Souza de Cursi, France; Dr R. Spallino, Germany; Dr N.K. Subedi, UK;
Professor Dr G. Swoboda, Austria; Professor C.A. Syrmakezis, Greece; Mr D. Taffs,
UK; Professor J.H.M. Tah, UK; Professor I. Takahashi, Japan; Dr S.Tanaka, Japan;
Professor D. Thambiratnam, Australia; Dr D. Theodossopoulos, UK; Professor G.
Thierauf, Germany; Professor H.R. Thomas, UK; Dr W. Tizani, UK; Dr D. Tran,
Australia; Professor C.P. Tsai, Taiwan; Professor Z. Turk, Slovenia; Dr G.J. Turvey,
UK; Professor Y. Uematsu, Japan; Dr L.S. Vamvakeridou-Lyroudia, UK; Professor
P.C.G. da S. Vellasco, Brazil; Dr G. Venter, USA; Professor C.M. Wang, Singapore;
Dr A.S. Watson, UK; Professor Y.-B. Yang, Taiwan; Dr J.Q. Ye, UK; Professor Z.P.
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Barry H.V. Topping

vi



