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Preface 
 
This book contains the proceedings of the WSEAS International Conference on ENGINEERING 
MECHANICS, STRUCTURES, ENGINEERING GEOLOGY (EMESEG '08) which was held in 
Heraklion, Crete Island, Greece, July 22-24, 2008. This conference aims to disseminate the latest 
research and applications in Mechanical Engineering , Structures, Engineering Geology,Fluid-
Structure Interaction, Geomechanics and Mechanics of Granular Materials, Nonlinear Dynamics, 
Structural Dynamics and Control, Dynamic Instability and Buckling, Vibrations, Acoustics, and 
Noise Control, Earthquake Engineering, Geoinformative and Geodetic Methods of 
Measurements and other relevant topics and applications.  
 
 
The friendliness and openness of the WSEAS conferences, adds to their ability to grow by 
constantly attracting young researchers. The WSEAS Conferences attract a large number of well-
established and leading researchers in various areas of Science and Engineering as you can see 
from http://www.wseas.org/reports. Your feedback encourages the society to go ahead as you 
can see in   http://www.worldses.org/feedback.htm    
 
The contents of this Book are also published in the CD-ROM Proceedings of the Conference. 
Both will be sent to the WSEAS collaborating indices after the conference:  
www.worldses.org/indexes 
 
In addition, papers of this book are permanently available to all the scientific community via the 
WSEAS E-Library. 
 
Expanded and enhanced versions of papers published in this conference proceedings are also 
going to be considered for possible publication in one of the WSEAS journals that participate in 
the major International Scientific Indices (Elsevier, Scopus, EI, ACM, Compendex, INSPEC, 
CSA .... see: www.worldses.org/indexes) these papers must be of high-quality (break-through 
work) and a new round of a very strict review will follow. (No additional fee will be required for 
the publication of the extended version in a journal).  WSEAS has also collaboration with several 
other international publishers and all these excellent papers of this volume could be further 
improved, could be extended and could be enhanced for possible additional evaluation in one of 
the editions of these international publishers. 

Finally, we cordially thank all the people of WSEAS for their efforts to maintain the high 
scientific level of conferences, proceedings and journals.  
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Plenary Lecture I 
 

Modeling Muddy Flash Floods and Debris Flows 

 

 
Professor Blaise Nsom 

Université Européenne de Bretagne 
Université de Brest 

LIME/LBMS/IUT de Brest. BP 93169. Rue de Kergoat. 29231. BREST CEDEX 3 
France 

E-mail: Blaise.nsom@univ-brest.fr  

 
Abstract: After long and intense rains in a mountainous region, large quantities of water flow in the torrents. For 
some reason, this flow can be obstructed by cross-linked branches and debris (natural dam). When the hydrostatic 
pressure exerted by the fluid exceeds a given yield value, the dam collapses and the fluid is released inside and 
outside the torrent bed, as well. Such scenario known as a dam-break flow can describe the initiation of certain 
geological flows, (debris flows, mudflows, etc.). As for any gravity current, the flow description depends on the time 
scale. Immediately after the dam collapse, the inertial forces are the dominant ones and this configuration can model 
a flah flood. Flash floods develop at time and space scales that conventional observation systems are not able to 
monitor, so reliable modelling remains a crucial step. At larger time scale, a viscous regime takes place where the 
viscous forces become the dominant ones and this configuration can model a classical debris flow. Debris floods 
develop in a long domain, i.e. a domain of space that is much longer than it is wide. They generally erode their bed 
and transport much energy and can move rocks and boulders upon very long distances. Both, the flash floods and the 
debris floods constitute dangerous phenomena for public safety and quality of life. The originality of the present 
approach is to consider these two flood waves as special cases of a single global model of a dam-break flow of a 
muddy fluid; depending on the time scale. The study was experimental, analytical and numerical, as well. The 
experimental study consisted in designing model fluids to be used in the laboratory experiments, characterizing 
these synthetic muds and monitoring the corresponding dam-break flows in the laboratory. While the theoretical 
study consisted in stating the equations of motion governing the different flows studied, and solving them in their 
non dimensional form, both analytically and numerically.  

Brief Biography of the Speaker: Professor of Mechanics at the University of Brest (France). Obtained one Ph.D. in 
Aerothermics at the University of Toulouse in 1981 and another Ph.D. in Hydrodynamics at the University of Metz 
in 1987. He obtained the “Prix des Sciences de l’Académie Nationale de Metz” in 1988. Nsom has been Assistant 
Professor at Metz and Associate Professor at Chambéry/Grenoble in 1994 and became Professor in 2000 at Brest. 
He is Director of Laboratory of Mechanical and Electrical Engineering, Member of the University Senate, Member 
of the Steering Committee of the Technopôle Brest Iroise in charge of the “Mechanics and Materials” panel. Nsom 
is presently the President of the Commission charged to appoint the Assistant Professors and the Professors in 
Mechanics, Engineering Mechanics and Civil Engineering at University of Brest. Nsom has been Expert Evaluator 
of EU projects, he is presently Coordinator of the EU sub-project “Coatal Risks” in the “InterMareC” programme. 
He also coordinated a Report to the EU Commission on “Rheology of Debris Flows” and he is participant in 
national projects as well. He has supervised 7 Ph.D. theses and he has chaired national conferences and co-organized 
a IUTAM symposium. His field of research concerns modelling and experimental investigations in complex fluid 
flows, with application to natural hazards and process. He is author or co-author of about 90 publications and 
communications in national and international conferences. His 2 last papers were published this year (2007) in 
Physics of Fluids (Stability of Couette Flow of a Stratified Fluid) and in Applied Rheology (Physical and 
Mechanical Characterization of Soya, Colza and Rye Seeds). 
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Plenary Lecture II 
 

The use of Integral Transforms for analytic solution of pre-stressed thin plate on elastic 
foundation under axisymmetric loading 

 

 
Professor Dimitrios G. Pavlou 

Technological Institute of Halkida (TEI-Halkida) 
Faculty of Mechanical Engineering 

34 400 Psahna, Halkida, Evoia 
Greece 

E-mail: dpavlou@teihal.gr  

 
Abstract: In the past, the model of a thin plate on an elastic foundation was mainly used in structural applications. 
Currently, thin plates or films of metal, ceramic or synthetic materials are bonded in the surface of machine 
structural parts or electronic devices to improve their mechanical, thermal, electronic or tribological properties. At 
these applications, the sub-grade of the thin plate can be simulated as a Winkler-type foundation, which reacts with 
pressure proportional to the deflection of the plate at each point. The plates in the above applications are loaded by 
vertical (distributed or concentrated) loads or bending moments, as well as by in-plane forces (compressed or 
stretched) due to e.g. temperature effects. A large number of analytical or numerical research works have been 
published to solve several boundary value problems of a classical thin plate or a thin plate on an elastic foundation. 
However, few research works have been published concerning the differential equation of a pre-stressed thin plate 
on an elastic foundation, due to its complexity. In the present work, an exact solution of the problem of an infinite 
circular thin plate on an elastic foundation under combined axisymmetric vertical and radial in-plane forces is 
attempted. For this purpose, the Hankel’s integral transforms and generalized functions properties are used. 
Numerical examples are included. 

Brief Biography of the Speaker: Dimitrios G. Pavlou is Professor of Metallic Structures and Applied Mechanics in 
the Faculty of Mechanical Engineering of the Technological Institute of Halkida –TEI Halkidas– Greece (website: 
www.teihal.gr). Undergraduate degree in Mechanical Engineering and PhD in Fracture Mechanics at the University 
of Patras. He has extensive industrial experience in engineering design and many years of experience in teaching 
Strength of Materials (theory and experimental exercises), Fracture Mechanics, Metallic Structures, Structural 
Analysis and Material Science at the Hellenic Air-Force Academy, University of Piraeus, University of Patras and 
Technological Institute of Halkida. He has been the General Manager of the VIOTE S.A. (Viotia’s Prefecture 
Company for Industrial Development), Head of the Secretary of the Research Centre of the University of Piraeus 
and Chair of the Faculty of Mechanical Engineering of the Technological Institute of Halkida. Pavlou has been on 
the Faculty of the TEI of Halkida since 1999 and is currently Visiting Professor in the “Polytechnic” University of 
Timisoara, Romania. He is (a) author of numerous research articles in referee journals and international conferences, 
(b) author of national and international books covering fracture mechanics, metallic structures, damage mechanics 
and strength of materials, and (c) referee of numerous research works submitted in international journals and 
conferences. His research interests are (a) Analytical and Numerical methods in Fracture Mechanics with special 
emphasis in solution of Boundary Integral Equations (BIE) using Green’s functions and BEM, (b) Damage 
Mechanics with special emphasis in Fatigue and Creep Damage Accumulation under variable loading as well as life-
time prediction of structural parts in service conditions, and (c) Analysis of elastostatic problems using Integral 
Transforms with special emphasis οn Hankel Transforms.  
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Plenary Lecture III 
 

On the eigenvalues optimization of beams with damping patches 
 

 

 
Professor Veturia Chiroiu 

Department of Deformable Media 
Institute of Solid Mechanics 

Ctin Mille 15, P O Box 1-863, Bucharest 010141 
ROMANIA 

E-mail: veturiachiroiu@yahoo.com 
Web site: http://www.imsar.ro  

 
Abstract: The paper discusses the behavior of beams with external nonlocal damping patches. Unlike ordinary local 
damping models, the nonlocal damping force is modeled as a weighted average of the velocity field over the spatial 
domain, determined by a kernel function based on distance measures. The performance with respect to eigenvalues 
is discussed in order to avoid resonance. The optimization is performed by determining the location of patches from 
maximizing eigenvalues or gap between them.  

Brief Biography of the Speaker: Veturia Chiroiu (born in 1942) received the PhD degree in Mathematics from 
University of Bucharest in 1981. Since 1966 she is a senior scientific researcher at the Institute of Solid Mechanics 
of the Romanian Academy, head of Department of Deformable Media (www.imsar.ro). She received a Fulbright 
Fellowship to work at the Princeton University, Dept. of Aerospace and Mechanical Science (1972–1973), and has 
led various research projects (Copernicus, NATO) and lectured in foreign institutes and universities. She is author of 
numerous research articles in referee journals and international conferences, covering dynamics of deformable 
media, acoustics, intelligent structures and materials, and inverse problems. She is the winner of the prize Aurel 
Vlaicu of the Romanian Academy in 1997. Since 2000 she is a PhD advisor in the field of mechanical engineering at 
the Romanian Academy. Since 2004 she is an Honorific Member of the Technical Sciences Academy of Romania 
(ASTR). 
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Plenary Lecture IV 
 

In Depth Analysis of the Analogies among Entropy, Information and Sensation. The 
Concept of Time in Thermodynamics 
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Abstract: In teaching Thermodynamics, to analyse the analogies of Entropy, Information, Sensation it might be 
proven very useful in helping the overall understanding of the students of those difficult concepts. Indeed all those 
three properties are expressed by similar equations, essentially the same one famous S=klnW equation , the only 
"epitymbion" equation (that is the equation which is engraved in the tomb of a Human, Ludwig Boltzmann). 
The teacher , to our opinion, should highlight and analyze the similarities and the differences of the various forms of 
this equation when applied to Entropy (Boltzmann) Information (Shannon) and Sensation (Heffner-Weber) 
respectively. The chemical and geometrical aspects of Sensation will be discussed, too. This lecture is based on the 
main idea that an additative accumulation in the W variable produces an increased Intensity of a feeling in the S 
variable which is logarithmically related to W. Beyond these three forms mentioned above an extension in to the 
concept of Time, a rather obscure and mysterious variable in the field of Thermodynamics, both the objective Time 
and the perceived Time (the "temps vaicu" in french, the Time as it is felt by Man. 

Brief Biography of the Speaker: MSc Chemical Engineer NTUA Athens 1971, PhD Food Engineering, Lund , 
1987, Sweden. Vassilis Gekas is Professor of Transport Phenomena and Director of the Transport Phenomena & 
Environmental Thermodynamics at the Technical University of Crete. 
He gained international reputation in the Membrane Technology both the synthetic and biological membranes. 
Author of the CRC edited book of "Transport Phenomena of Foods and Biological Materials " , boca Ratomn FL, 
1992. Author of several books in Greek. He was the first to be chairman of the Environmental Engineering dpt , 
1984- 2003. He deals with teaching and research in the following fields: Renewal energy sources, desertification, 
unit operations with developing of Greek raw materials , recovery of high added value constituents from agro-food 
wastes, enzymatic conversion of starch, thermal treatment of solid wastes, solar cooling. His approximately 50 
publications in international journals gained the attention of approximately 1000 colleagues (CI=1000). 
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