


 

   
 

RECENT RESEARCHES in 
ENGINEERING MECHANICS, 

URBAN & NAVAL 
TRANSPORTATION and TOURISM 

 
Proceedings of the 5th WSEAS International Conference on 

Engineering Mechanics, Structures, Engineering Geology 
(EMESEG '12) 

 
Proceedings of the 5th WSEAS International Conference on Urban 

Planning and Transportation (UPT '12) 
 

Proceedings of the 5th WSEAS International Conference on 
Maritime and Naval Science and Engineering (MN '12) 

 
Proceedings of the 5th WSEAS International Conference on Cultural 

Heritage and Tourism (CUHT'12) 
 
 

Cambridge, UK 
February 25-27, 2012 

 
 
 
 
 
 
 
 
 
 

 
Published by WSEAS Press   ISBN: 978-1-61804-071-8 
 

HTUwww.wseas.org UT 
 



RECENT RESEARCHES in 
ENGINEERING MECHANICS, 
URBAN & NAVAL 
TRANSPORTATION and TOURISM 
 
Proceedings of the 5th WSEAS International Conference on 
Engineering Mechanics, Structures, Engineering Geology 
(EMESEG '12) 
 
Proceedings of the 5th WSEAS International Conference on Urban 
Planning and Transportation (UPT '12) 
 
Proceedings of the 5th WSEAS International Conference on 
Maritime and Naval Science and Engineering (MN '12) 
 
Proceedings of the 5th WSEAS International Conference on Cultural 
Heritage and Tourism (CUHT'12) 
 
Cambridge, UK 
February 25-27, 2012 
 
Published by WSEAS Press www.wseas.org - Copyright © 2012, by WSEAS Press 
 
All the copyright of the present book belongs to the World Scientific and Engineering Academy and 
Society Press. All rights reserved. No part of this publication may be reproduced, stored in a retrieval 
system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or 
otherwise, without the prior written permission of the Editor of World Scientific and Engineering Academy 
and Society Press. 
 
All papers of the present volume were peer reviewed by no less that two independent reviewers. 
Acceptance was granted when both reviewers' recommendations were positive. 
See also: http://www.worldses.org/review/index.html 

 
ISBN: 978-1-61804-071-8 
 

     
World Scientific and Engineering Academy and Society 

 

http://www.wseas.org/


RECENT RESEARCHES in 
ENGINEERING MECHANICS, 

URBAN & NAVAL 
TRANSPORTATION and TOURISM 

 
 

Proceedings of the 5th WSEAS International Conference on 
Engineering Mechanics, Structures, Engineering Geology 

(EMESEG '12) 
 

Proceedings of the 5th WSEAS International Conference on Urban 
Planning and Transportation (UPT '12) 

 
Proceedings of the 5th WSEAS International Conference on 

Maritime and Naval Science and Engineering (MN '12) 
 

Proceedings of the 5th WSEAS International Conference on Cultural 
Heritage and Tourism (CUHT'12) 

 
 

Cambridge, UK 
February 25-27, 2012 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

Editors: 
Prof. Imre J. Rudas, Obuda University, Hungary 
Prof. Azami Zaharim, Universiti Kebangsaan, Malaysia 
Prof. Kamaruzzaman Sopian, Universiti Kebangsaan, Malaysia 
Prof. Jiri Strouhal, University of Economics Prague, Czech Republic 
 
International Program Committee Members:  
Haiyin Sun 
Mo.Jamishi 
P. Tjeerd 
J.Upadhyaya 
Chang 
Maria Specovius 
Aleksander Treschev 
S. Ablameyko 
Tsung 
Genoveffa Tortora 
Santo Banerjee 
Vladimir O. Safonov 
Sikh Namh C. 
Kobelev Vladimir 
Yanlong Cao 
M. Jamishi 
Y. F. Lv 
Nikolay Tutyshkin 
Anthony F.J 
Ruiping Xie 
Jin Zhao 
Werner Varnhorn 
Svetlana 
B. Craciun 
S. S. Tang 
Kenji Saito 
P. Q. Wu 
Muslim 
Ray Klefstad 
Y. Liu 
Jiri Neustupa 
Adelia Sequeira 
Yoshihiro Shibata 
Nickolay Smirnov 
W. Pan 
Aouni Lakis 
Ming Xu 
S. Komithe 
Sharad Mehrotra 
Xiaolin Zheng 
Min He 
Shi 
Yubao Wang 
Jianchun Jiang 
G. X. Liu 
L. Shen 
Jasmko Tochiny 
Deng Sun 
Azami Zaharim 
Blaise Nsom 
Dimitrios Pavlou 

C Booth 
R Brandtweiner 
Enrique Arias 
Faridatulazna Ahmad Shahabuddin 
Gavriletea Marius 
Gherghinescu Sorin 
G Fadda 
S Macedo 
Bruno Grbac 
Claudio Guarnaccia 
Cruceanu Catalin 
David Greiner 
Horatiu Teodorescu 
Khan Amanat 
Kuei 
M.Reza Emami Azadi 
Madalina Calbureanu 
Matthew Karlaftis 
Michelle Duffy 
Mircea Badescu 
Murude Celikag 
Roxana Marinescu 
Saeed 
Seyed Yousef Sadjadi 
Shahriar Quayyum 
Slavka Zekovic 
Smaranda Adina Cosma 
Sonia Degeratu 
Vassilis Gekas 
Abir Kassem 
Agita Livina 
Ahadollah A'zami 
Androniki Tsouchlaraki 
Ang 
Asghar Mohammad Moradi 
Xin Wang 
Ammeen Edward S. 
Ricard Rodriguez 
Francesc Xavier Martin Ez De Oses 
Boyan Mednikarov 
Anzalone G. 
Carlos Perez 
Adam Weintrit 
Ebling G. 
Esteban S. 
Frangopoulos C. 
Babineau G. 
Maturana F 
Murchie A. Lt Cdr 
Neerincx M.A. 
Nguyen T. 



Discenzo F. 
Byeong 
Dmitry Zhukov 
Giron 
Hebner R. 
Jatskevich J. 
Orlovsky M. 
Prousalidis J. 
Ioannides I. 
Ramirez A. 
Ramos 
Thompson H.A. 
Van der Ploeg B. 

 



 

Preface 
This year the the 5th WSEAS International Conference on Engineering Mechanics, Structures, 
Engineering Geology (EMESEG '12), the 5th WSEAS International Conference on Urban 
Planning and Transportation (UPT '12), the 5th WSEAS International Conference on Maritime 
and Naval Science and Engineering (MN '12) and the 5th WSEAS International Conference on 
Cultural Heritage and Tourism (CUHT'12) were held in Cambridge, UK, in February 25-27, 
2012. The multiconference provided a platform to discuss computational and experimental 
mechanics, nonlinear dynamics, structural dynamics and control, vibrations, acoustics, and noise 
control, mechatronics, urban planning and environment. environmental protection, urban 
tourism, transportation engineering, monuments and maintenance, sustainable tourism, marine 
navigation, sea transport and transportation technology etc. with participants from all over the 
world, both from academia and from industry. 

Its success is reflected in the papers received, with participants coming from several countries, 
allowing a real multinational multicultural exchange of experiences and ideas. 

The accepted papers of this multiconference are published in this Book that will be sent to 
international indexes. They will be also available in the E-Library of the WSEAS. Extended 
versions of the best papers will be promoted to many Journals for further evaluation. 

A multiconference such as this can only succeed as a team effort, so the Editors want to thank 
the International Scientific Committee and the Reviewers for their excellent work in reviewing 
the papers as well as their invaluable input and advice. 

The Editors 
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