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A Message from the Director

2016 has been a challenging year for most research 
institutions. We are still living in a climate of 

political and economic uncertainty, aggravated by 
fundamental changes in the structure of the European 
Union.

Our organisation has done reasonably well in spite of 
that. The number of participants to our courses and 
seminars has increased over 2015 and the quality 
of the papers has continued to improve. This is, in 
great part, due to the continuous support we have 
received from the scientific and engineering research 
community and the excellent reputation of the 
Institutions hosting the meetings.

2016 also saw a reorganisation of our publishing 
activities, the aim being to optimise the output and 
disseminate more widely the papers published by 
WIT Press. In line with this policy several new journals 
have been launched to cover the whole range of 
conferences, seminars and research activities of the 
Institute. These publications were well received by the 
community which will ensure their future growth.

The major decision, taken at the beginning of the 
year, to make all WIT papers available Open Access 
has resulted in a dramatic increase in the number 
of downloads from our eLibrary site (www.witpress.
com/elibrary). In due course, this will increase the 
number of citations for WIT papers.

In the field of research, our work concentrated in 
extending the application of Boundary Elements 
(BEM) to a series of new problems; interfacing our 
Boundary Element Analysis software to well-known 
design codes and optimising the solution of large 
systems of equations. Towards the end of the year we 
were also successful in obtaining further support for 
research in the field of corrosion and fracture.

The advanced consulting services provided by Ashurst 
Lodge continue to be successful, with more emphasis 
now focussing on aerospace and mechanical 
engineering problems, while maintaining an interest 
in offshore engineering. 

2016 also saw a substantial number of visitors to our 
Campus, including some on sabbatical leave. They 
contributed to the research at the Institute and with 
papers for our journals and conferences.

In conclusion, we have been able to prosper through 
a difficult year; it is, nevertheless, essential that 
we remain alert to new challenges in a constantly 
changing environment.

WIT’s strength has always been its ability to evolve, 
coupled with the commitment of our staff and the  
co-operation we receive from the international 
scientific community.

Thank you for your support

Carlos A. Brebbia
Director
Ashurst Lodge, 2016

A  M e s s a g e  f ro m  t h e  D i re c t o r





Research Activities

The research at the Institute included, as usual, a 
wide range of activities related to the development 

of computer methods and software tools applied for 
the solution of practical problems. 

Work continued in developing better models for 
fracture mechanics and crack propagation. This work, 
supported by industry, is of fundamental importance 
for product durability prediction. It is based on the 
boundary element methodologies developed over the 
years at WIT. The resulting software products provide 
a comprehensive tool for the assessment of critical 
crack sizes and predicting the strength and the risk 
of failure of components and structures. They are 
used, as part of design and integrity management 
processes to predict the impact of defects and 
damage caused by service loads, manufacturing and 
production processes as well as material defects.

The research on corrosion related simulation 
modelling has continued with the support of many 
companies in the oil & gas industry and the marine 
engineering field. Powerful software has been 
developed to support the design of corrosion control 
systems to protect structures and their integrity 
management over their life-cycle.  

R e s e a rc h  A c t i v i t i e s
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The main focus has been the development 
and validation of galvanic corrosion models for 
environments where the structure is covered with a 
thin film or a deeper bulk electrolyte. The tools can 
be an essential part of future predictive maintenance 
programmes to avoid unanticipated and unscheduled 
maintenance with high costs. The output from the 
models can be utilised for the repair decision process 
or to calculate the structural impact of corrosion. 

Recent developments have focussed on the issues of 
interference which is a major problem for corrosion 
engineers responsible for offshore and onshore 
structures/assets such as pipelines and buried 
structures, which can lead to premature failures. 
Applications of the technology include FPSOs, onshore 
pipelines, rail and metro systems, HVDC power 
distribution, aircraft corrosion and many others.

Numerical models have been produced capable of 
predicting the risk of corrosion in aircraft structures. 
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COLLABORATION WITH THE 
UNIVERSITY OF BOURNEMOUTH 
MATERIALS LABORATORY 
Work continues, in collaboration with the University 
of Bournemouth, to investigate the polarisation 
behaviour of metals typically used in a variety of 
engineering structures. Both the potentiodynamic 
and long term behaviour of the materials are 
being investigated. While the experimental work 
is carried out at the laboratory, WIT researchers 
are investigating the electrode kinetics and the 
mechanisms which can be used to improve the 
representation of polarisation data and its application 
in computer modelling. The work has important 
applications in offshore engineering, onshore 
pipelines and storage tanks, ships and boats as well 
as aircraft and ground vehicles. 

NEXT GENERATION BEM SOLVER. 
KNOWLEDGE TRANSFER 
PARTNERSHIP
A project is being carried out with Bournemouth 
University under the UK Knowledge Transfer 
Partnership programme for the development of new 
Boundary Element Method technology. The objective 
is to develop Boundary Element software capable 
of analysing the next generation of potential and 
electricity problems with high resolution models and 
fast solution times. The methodology developed should 
also allow the introduction of regions represented by 
the Finite Element Method (FEM), where appropriate. 
The objective is to take advantage of BEM and FEM 
coupling to achieve optimised solutions.

A major project has recently been initiated to analyse 
the behaviour of aircraft components to corrosion 
and fracture. The aim is to combine both effects and 
develop guidelines for maintenance, as well as ways 
to prevent or reduce the effects of these phenomena.

Another research activity at WIT was concerned with 
the modelling of the dynamic pressure resisting 
penetration of projectiles into ductile targets. A 
modification of an existing model was proposed that 
extended its validity to projectiles with hemispherical 
heads. The applicability of the new analysis tool to 
various cases was demonstrated with the emphasis 
on the hemispherical head for which simpler relations 
were derived and the equation of motion explicitly 
integrated. Resort to the considerable amount 
of numerical and experimental penetration 
data available in the literature 
allowed the rational estimation 
of the various parameters 
that characterise the 
model.

R e s e a rc h  A c t i v i t i e s

R E S E A R C H  R E P O RT  2 0 16

8
INTEGRATION OF BEM INTO THE 
DESIGN PROCESS 
The integration of modelling and simulation technology, 
measurement and survey data and Computer Aided 
Design Software is being investigated in this project. 
The aim is to not only simplify the modelling processes 
but also develop feedback mechanisms which can be 
used to improve the data used in modelling and hence 
the accuracy of model predictions. 

RAPID MANUFACTURING SYSTEMS 
The advantages of rapid manufacturing are numerous in 
terms of being able to provide components with minimal 
loss of material or energy. They are gaining more 
importance in a variety of fields ranging from mechanics 
to aerospace. Rapid Manufacturing relies on computer 
software to define the shape of the object to be 
produced. It is also possible to integrate in the process 
analytical capabilities which offer the possibility of 
designing the components and carrying out initial tests 
before the shape is finalised. WIT is undertaking research 
on the use of BEM codes in Rapid Manufacturing in 
collaboration with other academic institutions.





C A Brebbia, J M Mera, N Tomii, P Tzieropoulos, 
COMPRAIL, WIT PRESS, Southampton and Boston, 
2016.

C A Brebbia, J M Mera, N Tomii, P Tzieropoulos, 
Computers in Railways XV, WIT PRESS, 
Southampton and Boston, 2016.

C A Brebbia, J L Miralles i Garcia, 
Environmental Impact III, WIT PRESS, 
Southampton and Boston, 2016.

C A Brebbia, J L Miralles i Garcia, 
Environmental & Economic Impact on 
Sustainable Development, WIT PRESS, 
Southampton and Boston, 2016.

C A Brebbia, F Polonara, E R Magaril, 
G Passerini, Energy Production and 
Management in the 21st Century II, WIT PRESS, 
Southampton and Boston, 2016.

C A Brebbia, G Rzevski, Complex Systems, 
WIT PRESS, Southampton and Boston, 2016.

C A Brebbia, S S Zubir, A S Hassan, 
Sustainable Development and Planning VIII, 
WIT PRESS, Southampton and Boston, 2016.

W P De Wilde, S Hernández, C A Brebbia, 
High Performance and Optimum Design 
of Structures and Materials II, WIT PRESS, 
Southampton and Boston, 2016.

V Echarri, C A Brebbia, Eco-Architecture VI, 
WIT PRESS, Southampton and Boston, 2016.

A Galiano-Garrigos, C A Brebbia,  
The Sustainable City XI, WIT PRESS, Southampton 
and Boston, 2016.

J W S Longhurst, C A Brebbia, J Barnes,  
Air Pollution XXIV, WIT PRESS, Southampton and 
Boston, 2016.

F D Pineda, C A Brebbia, J L Miralles i Garcia, 
Sustainable Tourism VII, WIT PRESS, Southampton 
and Boston, 2016.

D Proverbs, C A Brebbia, Flood Risk 
Management and Response, WIT PRESS, 
Southampton and Boston, 2016.

D Proverbs, S Mambretti, C A Brebbia,  
N Ursino, Urban Water Systems & Floods, WIT 
PRESS, Southampton and Boston, 2016.

G Schleyer, C A Brebbia, Infrastructure Risk 
Assessment & Management, WIT PRESS, 
Southampton and Boston, 2016.

B Sundén, C A Brebbia, Heat Transfer XIV, WIT 
PRESS, Southampton and Boston, 2016.

S Syngellakis, Management of Natural 
Disasters, WIT PRESS, Southampton and Boston, 
2016.

C A Brebbia, Advances in Fluid Mechanics 
XI, WIT PRESS, Southampton and Boston, 2016.

C A Brebbia, Water Pollution XII, WIT PRESS, 
Southampton and Boston, 2016.

C A Brebbia, L D’Acierno, Urban Transport 
XXII, WIT PRESS, Southampton and Boston, 2016.

C A Brebbia, V Echarri, C Clark, A Gonzalez 
Aviles, Defence Sites III, WIT PRESS, Southampton 
and Boston, 2016.

C A Brebbia, A Galiano-Garrigos, Urban 
Regeneration & Sustainability, WIT PRESS, 
Southampton and Boston, 2016.

C A Brebbia, H Itoh, Waste Management and 
the Environment VII, WIT PRESS, Southampton and 
Boston, 2016.

C A Brebbia, A Martinez Boquers, Islamic 
Heritage Architecture, WIT PRESS, Southampton 
and Boston, 2016.

C A Brebbia, A Martinez Boquera, Islamic 
Heritage Architecture and Art, WIT PRESS, 
Southampton and Boston, 2016.
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Wessex Institute 
International 
Journals

International Journal of 
Sustainable Development 
and Planning 
The International Journal of Sustainable 
Development and Planning is an 
interdisciplinary journal covering the 
subjects of environmental design and 
planning, environmental management, 
spatial planning, environmental 
planning, environmental management 
and sustainable development in an 
integrated way as well as in accordance 
with the principles of sustainability. 
http://journals.witpress.com/jsdp.asp

The Institute Journals published 
by Wessex Institute are all freely 

available online in Open Access (see 
http://www.witpress.com/elibrary). 
They are published in paper and 
digital format and widely distributed 
throughout the world.

International Journal of  
Design & Nature and 
Ecodynamics 
The International Journal of Design 
& Nature and Ecodynamics opens 
new avenues for understanding the 
relationship between nature, arts and 
sciences. The objective of the journal 
is to encourage and facilitate inter-
disciplinary communication between 
scientists in different fields, as well 
as other professionals in academia, 
research institutions or industry, 
working on a variety of studies 
involving nature and its significance to 
modern scientific thought and design. 
http://journals.witpress.com/jdne.asp

International Journal of  
Safety and Security 
Engineering 
The International Journal of Safety and 
Security Engineering publishes papers 
on the most recent developments in the 
theoretical and practical aspects of these 
important fields. The Journal covers 
areas such as crisis management; 
security engineering; natural disasters 
and emergencies; terrorism; IT security; 
man-made hazards; risk management; 
control; protection and mitigation issues. 
http://journals.witpress.com/jsse.asp

P u b l i c a t i o n s12
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International Journal of 
Energy Production and 
Management
The International Journal of Energy 
Production and Management: The Quest 
for Sustainable Energy covers all aspects 
of energy research, development 
and recovery from both primary and 
renewable sources; power generation, 
storage and distribution; planning and 
management.
http://journals.witpress.com/jepm.as

International Journal of 
Transport Development 
and Integration
The International Journal of Transport 
Development and Integration covers 
all transportation modes and the 
general topic of transport systems, with 
particular emphasis on their integration 
and harmonisation.
http://www.witpress.com/journals/tdi

International Journal of 
Heritage Architecture: 
Studies, Repairs and 
Maintenance
The International Journal of Heritage 
Architecture: Studies, Repairs and 
Maintenance aims to address a wide 
range of topics related to studies, repairs 
and maintenance of the built cultural 
heritage.
http://www.witpress.com/journals/ha

International Journal of 
Computational Methods 
and Experimental 
Measurements 
The objective of the International 
Journal of Computational Methods 
and Experimental Measurements is 
to provide the scientific community 
with a forum to present papers on 
the interaction and complementary 
aspects of computational methods and 
experimental measurements, and stress 
the importance of their harmonious 
development and integration. 
http://journals.witpress.com/jcmem.asp



The Ashurst Lodge Campus provides a variety of 
first class accommodation consisting of individual 

cottages. The accommodation can be used for families 
or shared by researchers. The houses are totally self-
contained. All this accommodation is located on Campus 
and has associated amenities and car parking spaces. 

Conference and social function facilities are available. 
The standard of accommodation and conference 
facilities is of great benefit to all visitors and 
residents. Further individual bedrooms in the main 
Lodge have been converted to ensuite and finished 
to a high standard. The Campus includes a sports 
facilities building, with an indoor swimming pool.

The facilities available to Institute researchers and 
visitors continue to improve. A recent project was the 
renovation of the Regency building in the centre of 
Southampton, which was converted into sixteen flats. 
The accommodation offered is within walking distance 
of Southampton shopping area, the main Malls and the 
railway and coach stations. The flats offer car parking 
facilities and, in spite of their central location, are easy 
to reach from the motorway. The development will 
help to attract those researchers who would prefer to 
live in town for a variety of reasons.

Recent improvements on campus comprise the 
resurfacing of internal roads and car park areas, as 
well as the tarmacking of the access road from the 
public road to Ashurst Lodge.

New Laboratory Inaugurated during 
the Annual BBQ

The 2016 Annual BBQ took place at the Ashurst Lodge 
Campus of the Wessex Institute with the presence 
of numerous members of staff and friends of the 
Institute and their families.

The annual event was most successful in terms of 
numbers of participants. The weather, as usual, was 
excellent. The main course was roasted Hampshire 
lamb with a variety of salads and side dishes. Music 
was provided by a saxophonist, accompanied by a 
singer, which set just the right atmosphere for a very 
enjoyable afternoon lawn party.

On this occasion the event was enhanced by the 
presence of the local Member of Parliament,  
Dr Julian Lewis, who very kindly inaugurated the 

C a m p u s  F a c i l i t i e s

newly completed Laboratory building and a garage/
storage facility opposite it.

The new building is in perfect harmony with the rest 
of those on Campus and provides a valuable addition 
to the facilities of Wessex Institute.

New Broad Band Facilities

2016 also saw the completion of the fibre optic cable 
coming into our Campus. As the Campus is at the end 
of a kilometre long private access road on National Park 
grounds, the development required substantial care to 
be completed. WIT needed to comply with a series of 
environmental and ecological regulations as well as 
others affecting the well-being of the forest animals.

The project took nearly two years to be completed 
and it resulted in a dramatic impact in the internet 
facilities on Campus.

14
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Senior Staff

After obtaining his PhD at Southampton he worked 
for the Central Electricity Research Laboratories 
in the UK, a leading research establishment at the 
time. He left the Laboratories to take an academic 
position at the University of Southampton where he 
rose from Lecturer to Senior Lecturer and Reader. 
During his time at Southampton he took leave to 
become Visiting Professor at many other Universities, 
including an academic year at Princeton University. 
After having been appointed Full Professor of 
Engineering at the University of California, Irvine, he 
decided to resign his position and return to the UK to 
set up the Wessex Institute. 

Carlos is renown throughout the world as the 
originator of the Boundary Element Method, a 
technique that generates important research work 
at Wessex Institute. He has written many scientific 
papers, is editor of many volumes and is the author 
or co-author of fourteen books. His current interests 
are in the field of strategic planning and research 
management and looking after all the activities 
at Ashurst Lodge to ensure that Wessex Institute 
continues to grow and develop in the right direction. 
He is the founder of several International Journals 
and instrumental in the launching of the International 
Journal of Safety and Security, the International 
Journal of Design & Nature and Ecodynamics, the 
International Journal of Sustainable Development and 
Planning, the International Journal of Computational 
Methods and Experimental Measurements, 

the International Journal of Energy Production 
and Management, the International Journal of 
Heritage Architecture, the International Journal of 
Transport Development and Integration, and the 
new International Journal of Environmental Impact. 
Another important activity is his membership of the 
International Committee for the award of the highly 
regarded Prigogine Medal for Ecological Systems 
Research, co-sponsored by the University of Siena, 
and that for the George Green Medal, supported 
by Elsevier and co-sponsored by the University of 
Mississippi. 

Carlos has continued to be in charge of the scientific 
conference programme at WIT and arranges 
important courses and training seminars in different 
locations throughout the world. Carlos is also 
responsible for the publishing programme of the 
Institute which includes, in addition to the conference 
proceedings, a series of monographs and edited 
books by some of the foremost scientists in the 
world. He has been the driving force in developing 
the publishing strategy of WIT. He has helped the 
Institute to develop academic links with first class 
institutions around the world, which has resulted in 
many more research programmes and collaborative 
projects. Carlos is responsible for implementing the 
strategic aims of WIT which include the extension of 
research activities into ecological, environmental and 
sustainability issues. This is reflected in the range of 
new initiatives taken by WIT in the last few years

Carlos A Brebbia, Director of WIT
Wessex Institute is the brainchild of Professor Carlos 
A Brebbia, who created the Institute as part of a 
long and distinguished academic career. Carlos 
was born in Argentina where he completed his first 
engineering degree. He spent two stimulating years 
after graduation as part of a small team setting up 
an Institute of Applied Mechanics. Following this 
he registered at the University of Southampton in 
England for a higher degree, arranging to carry out 
his research partly at MIT. This experience, which he 
found most rewarding, set up the basis for his long 
and close association with the USA.

S e n i o r  S t a f f
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Robert A Adey
Dr Adey is responsible for a number of industry related 
projects developing advanced modelling technology 
and solutions. Applications focus on sustainable 
engineering technology to control corrosion and crack 
growth with projects involving aerospace, automotive, 
Oil & Gas and marine & offshore industries. During 
the academic year he presented a series of seminars, 
short courses, conference papers and lectures at 
different establishments across Europe, China and 
North America.

Stavros Syngellakis
Dr Syngellakis has a long career in teaching and 
research in solid and structural mechanics. He 
has published well over 100 papers on advanced 
applications of analytical and computational 
techniques to a wide range of structural engineering 
and material technology problems. His novel 
numerical work is mainly based on the boundary 
element method and he has also considerable 
experience in the use of general-purpose finite 
element codes for advanced micromechanical, 
bioengineering, fatigue and fracture mechanics 
simulations. He has supervised many doctoral 
programmes to completion and participated in various 
industry-sponsored projects. Dr Syngellakis is also a 
member of WIT’s Board of Directors.

John Baynham
Dr Baynham worked for both contracting and 
consulting civil engineering companies where he 
developed an interest in finite element analysis. He 
subsequently undertook a period of graduate study 
and research focused on development of finite 
element algorithms to investigate metal forming 
processes, followed by post-doctoral work on fluid 
structure interaction and the dynamic response of 
submerged structures to impacting pressure waves.

Dr Baynham has extensive experience of software 
development and the application of mathematical 
modelling to complex simulations and investigations. 
He is Director of Engineering Research and 
Development of BEASY (Boundary Element Analysis 
System), and over the last academic year has 
authored papers on boundary element related 
technologies.

S e n i o r  S t a f f
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Sharon Mellings 
Dr Sharon Mellings is a member of the Industrial 
Division. Combining knowledge gained from fracture 
consultancy projects and R&D activities has enabled 
Sharon to undertake the development of a number of 
new capabilities related to fatigue crack growth. Sharon 
has a degree in mathematics from Loughborough 
University of Technology and a PhD in crack 
identification using the “Inverse Dual Boundary Element 
Method”. She has authored or co-authored many papers 
related to fatigue crack growth analysis using BEASY.

Andrés Peratta 
Dr Peratta, member of the BEASY Industrial Division, 
contributes to the R&D in corrosion and cathodic 
protection computational modelling and acts as 
consultant in projects related to corrosion in aircraft, 
offshore, and oil & gas industries. He has been author 
of many specialised publications in international peer 
reviewed publications, supervised or co-supervised 

many graduate students and participated in several 
international projects involving modelling of corrosion 
& cathodic protection, combustion and flow and 
transport in porous media. He studied for his PhD at 
Wessex Institute of Technology.

Georgios Ragkousis
Georgios Ragkousis is a Senior Research Associate 
in the Wessex Institute of Technology. His research 
focuses on the development of advanced 
computational techniques incorporating the computer 
aided design, simulation and post-processing stage. 
These techniques are applied in projects involving 
aerospace, marine and offshore industries to control 
corrosion and crack growth. 

Georgios completed his PhD in the University of 
Southampton in the field of Computational Engineering. 
His Doctoral research involved a multi-disciplinary 
focus on the development of novel computational 

bioengineering methods applied to clinical interventional 
cardiology. In particular, by means of computer aided 
design, image processing, finite element method 
and mathematical optimization. He investigated the 
mechanical performance of different coronary artery 
stent-delivery systems with respect to recent clinical 
complications in interventional cardiology. 

Pietro Fusco
Pietro Fusco is a Knowledge Transfer Research 
Associate with BEASY. His research focuses on the 
development of a new BEM technology capable of 
solving the next generation of larger and higher fidelity 
BEM models. Pietro completed his PhD in the Second 
University of Naples in the field of Aerospace Science 
and Technologies. His Doctoral research involved the 
study on how to adapt a serial algorithm to be run 
on a graphical processing unit, with a focus on the 
development of a highly efficient Boundary Element 
Method solver.
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Larissa Brizhik
Prof Larissa Brizhik of 
Boglyubov Institute for 
Theoretical Physics in the 
Ukraine is also a member of 
the prestigious International 
Institute of Biophysics in 
Neuss, Germany. Larissa 
studied physics at Kiev State 
University before completing 
her PhD at the Bogolyubov 
Institute. Her current research 
interests include electro-
photon interaction, soliton 
mechanism for energy 
storage and the influence of 
electromagnetic radiation on 
biological systems, amongst 
others. Larissa has published a 
substantial number of papers 
in leading scientific journals 

and has participated in many 
conferences around the world. 
Larissa received the Prigogine 
Medal in 2011.

Geoffrey Broadbent
Prof Broadbent has contributed 
widely to the architectural 
profession for many years and 
has written more than 150 
papers. He has been author 
or co-author of eight books 
on various topics related to 
architecture and architectural 
design during his distinguished 
career. Prof Broadbent has 
been a member of the Board 
of Directors of WIT for a 
number of years and as such 
is involved in the strategic 
running of the Institute

Alex Cheng
Prof Alex Cheng is a Professor 
at the University of Mississippi 
in the Department of Civil 
Engineering. He is also a 
member of the Board of 
Directors of the Wessex 
Institute and is a Fellow of 
this Institute. Prof Cheng is a 
renowned expert on boundary 
element methods and has 
written numerous books, well 
over 100 refereed journal 
papers and a similar number 
of papers for international 
conferences.

Jerry J Connor
Prof Connor is WIT’s 
representative in the Boston 
(USA) office and Adjunct 
Professor at Ashurst Lodge. He 
is Professor of Civil Engineering 
at the Massachusetts 
Institute of Technology and 
is internationally renowned 
for his work in software 
engineering and analytical 
techniques. He is also a 
member of the Board of 
Directors of the Institute. 

Tom Curtin
Tom Curtin is the Director of 
Engineering Services in the 
Boston area office and acts as 
the Industrial Research Officer 
of WIT in the USA.  

He is a registered Professional 
Engineer and holds an MS 
in Civil Engineering from 
Purdue University and an MS 
in Mechanical Engineering 
from Northeastern University. 
He has worked on projects for 
the Office of Naval Research’s 
Sea Based Aviation Program 
to outline new methodology 
to support development of a 
corrosion service life model.  
Tom is currently acting as a 
the Program Manager for a 
long term contract, recently 
awarded by the United States 
Air Force Academy, focused on 
validation of galvanic corrosion 
models and development of a 
corrosion service life model for 
aircraft structures.

A d j u n c t  S t a f f
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Patrick de Wilde
Prof De Wilde from the Free 
University of Brussels is an 
expert in Structures and 
Material Sciences. He has 
been associated with WIT for 
many years and is a member 
of its Board of Directors. He 
has written many scientific 
publications in the areas of 
computer aided engineering, 
finite element methods, 
composite materials, and 
mechanics of materials and 
structures. He has collaborated 
closely with WIT and chaired 
many conferences. 

Richard Dippery
Professor Dippery recently 
retired as a Professor of 
Mechanical Engineering at 
Kettering University in Flint, MI. 
Prior to joining the academic 

world, he had a lengthy career 
as a design engineer with 
General Electric, working 
with design and life-cycle 
analysis of gas turbines and jet 
engines. He currently serves 
as a Business Development 
Consultant for the Billerica 
office, working primarily 
with fatigue and fracture 
mechanics. His activities involve 
working as a representative at 
conferences such as the Aircraft 
Airworthiness Conference and 
with contacts made at those 
conferences. He is currently 
writing a book on introducing 
design students to the real 
world of design.

Tim Froome
Tim Froome is Managing 
Director of the BEASY Division. 
He studied Civil and Structural 
Engineering at Sheffield 
University, and also holds a 

Srecko Favro
Dr Srecko Favro, sworn 
court marine expert with 
international experience in 
nautical tourism development, 
headed the Croatian 
government project ‘Study 
of the nautical tourism 
development’. He is an 
Assistant Professor at the 

Master from Imperial College in 
Management Science. He has 
substantial experience in the 
fields of product development, 
marketing, technical support 
and customer relationships. He 
has extensive experience of 
working with customers across 
Europe and North America

Fabio Garzia
Fabio Garzia is Professor at the 
Safety & Security Engineering 
Degree and Master Degree of 
Sapienza – University of Rome, 
Italy and Adjunct Professor 
at WIT. He is the author of 
more than 110 publications in 
international scientific journals 
and a member of different 
committees and working 
groups regarding security and 
ICT. He is the author or editor 
of about 50 different books 
regarding safety, security and 
ICT, co-chairman of Safety 
& Security International 
conferences, organised by WIT 
and Sapienza, and co-editor 
of the International Journal of 
Safety & Security Engineering, 
WIT Press. He is a member 
of the European Academy of 
Sciences and Arts.

Hydrographic Institute of the 
Republic of Croatia, Adjunct 
Professor at Wessex and has 
been co-chairman of several 
WIT conferences. His research 
involves sustainable tourism 
development on coastal 
regions and islands, especially 
related to nautical tourism.
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Santiago Hernandez
Prof Santiago Hernandez from 
the University of A Coruña, 
Spain frequently visits the 
Wessex Institute to present 
courses on Bridge Design 
and Optimisation Techniques. 
He is a leading expert in 
structural engineering and 
has acted as co-chairman 
of many conferences that 
WIT has organised. He is an 
Adjunct Professor as well as 
being a member of the WIT 
Board of Directors. Santiago 
has numerous scientific 
publications and has written 
several books. 

Ted Hromadka
Dr Hromadka is Professor 
at West Point and Principal 
at Hromadka & Associates, 
Costa Mesa, California. His 

Taek-Soo Jang
Dr T-S Jang is a Professor in the 
Department of Naval Architecture 
& Ocean Engineering at Pusan 
National University. He has 
published over 40 papers 
on applications of analytic 
methods. He is especially 
interested in developing a 
mathematical procedure 
for discovering problems 
arising in fluid mechanics, 
water waves, floating body 
mechanics, and their combined 
inverse problems, and system 
identification of offshore 
structures. He is an editorial 
board member of several 
well-known journals. He is also 
a member of the International 
Ship and Offshore Structures 
Congress (ISSC) and an 
associate Member of The Royal 
Institution of Naval Architects.

Abdul Khan
Abdul R Khan completed his 
PhD in Chemical Engineering 
at the University of Wales 
(Swansea). He has extensive 
experience in Industrial 
Pollution and has published 
many refereed journal 
papers and a similar number 
of papers for international 
conferences. Dr Khan’s 
main research interests are 
reaction kinetics, multiphase 

flow and environmental and 
safety issues in petroleum 
and petro chemical industries. 
Presently Dr Khan is a faculty 
member in the Department of 
Environmental Technology and 
Management at the College 
for Women, Kuwait University 
and has also been associated 
with the Kuwait Institute for 

Scientific Research for local 
environmental problems. 

Andrea Mammoli 

expertise includes designing 
master plans for surface 
water hydrology and the 
development of computer 
systems. In addition he has 
written plans for water quality 
enhancement, sediment and 
debris protection, and runoff 
management. Dr Hromadka 
has written more than 20 
books on various topics 
related to hydrology. He is an 
Adjunct Professor at WIT and 
a member of the Board of 
Directors.

Andrea Mammoli is currently 
Associate Professor at the 
Department of Mechanical 
Engineering of the University 
of New Mexico and an Adjunct 
Professor at WIT. He completed 
a PhD degree at the University 
of Western Australia and 
another at the University of 
Ancona in Italy. Andrea is 
internationally renowned for his 
work on boundary elements, 
mesh reduction techniques 
and advanced computational 
techniques in heat transfer, 
fluid mechanics and material 
characterisation. He has 
collaborated with WIT in different 
ways, including organising many 
conferences. 

A d j u n c t  S t a f f
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Giorgio Passerini 
Prof Giorgio Passerini is an 
Associate Professor at the 
Dipartimento di Ingegneria 
Industriale e Scienze 
Matematiche at the Università 
Politecnica delle Marche in 
Ancona, Italy. His research 
team has focussed on the 
following three areas: air 
pollution assessment and 
remediation; the evaluation of 
airborne pollutants due to the 
treatment of organic fraction of 
municipal solid waste; Smart 
Cities and management and 
optimisation of municipalities 
with special attention to energy 
consumption. He is a member 
of WIT’s Board of Directors.

Cristina Peratta 
Dr Cristina Peratta is a member 
of the BEASY Industrial 
Division, and works on specific 
customer consultancy and 
development projects in 
the field of corrosion and 
cathodic protection (CP) 
simulation related to the oil 
and gas industries. Cristina’s 
background is in applied 
physics and numerical 
modelling. Her research 
interests are oriented to 
numerical modelling of 
electromagnetic fields, 
boundary and finite element 
and volume methods. She has 
been author or co-author in 
many specialised, international 
peer reviewed publications. 
She received her PhD at 
Wessex Institute of Technology.

Dragan Poljak 
Prof Poljak from the University 
of Split, Croatia is a frequent 
visitor to the Wessex Institute 
and is an international expert 
on electromagnetic radiation. 
He is an Adjunct Professor at 
WIT where he lectures on 
Electromagnetics and carries 
out research into this field. 
Prof Poljak has been awarded 
the National Prize for Sciences 
by the Croatian Committee 
of Science and Technology, 
sponsored by the National 
Parliament. He is also a 
member of WIT’s Board of 
Directors.

Dmitry Sitnikov 
Dr Sitnikov is from the State 
Academy of Culture at Kharkov 
in the Ukraine where he 
is Head of Department for 
Information Systems and is 
an international expert on 
data mining and knowledge 
discovery. He is an Adjunct 
Associate Professor at 
WIT where he lectures on 
information systems, data 
mining and knowledge 
discovery. 

Eckart Schnack 
Prof Schnack is Professor 
of Solid Mechanics at the 
University of Karlsruhe, 
Germany. He is an expert 
in numerical methods of 
continuum mechanics and 
on experimental methods of 
mechanics. He has over 200 
publications to his name and 
has obtained many prestigious 
awards throughout his career. 
He has been appointed as 
Adjunct Professor at WIT due to 
his high level of collaboration 
with this Institute. He is also 
a member of the Board of 
Directors of the Institute. 
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Antonio Tadeu 
Prof Antonio Tadeu, from 
the University of Coimbra, 
is a member of the Board 
of Directors of WIT and has 
collaborated with the Institute 
in many conferences and 
publications. He is an expert in 
computational modelling and 
has applied techniques for the 
solution of structural, acoustic, 
fluid dynamics and many other 
problems. 

Izuru Takewaki 
Prof Takewaki is Associate 
Dean at the College of 
Engineering of Kyoto University, 
Japan. He is one of the Editors 
in-Chief of the International 
Journal of Earthquakes and 
Structures. He is also an 
editorial board member of 
Engineering Structures, Soil 

Dynamics and Earthquake 
Engineering, Sustainable Cities 
and Society, Structural Control 
and Health Monitoring. He has 
authored four monographs 

of Alicante, Spain, is the 
Director of the Systems 
Modelling Group and 
Adjunct Professor at the 
Wessex Institute, which 
she visits frequently. She 
has collaborated with WIT 
in many different activities, 
including the organisation of 
conferences.

Paolo Zannetti
Paolo Zannetti is Professor 
of Environmental Sciences 
at Wessex Institute. He has 
a long and distinguished 
career in air environmental 
sciences. His activities have 
covered pure research in the 
fields of atmospheric sciences 
and numerical modelling. His 
major field of investigation and 
competence is air pollution. 
He has written over 300 

publications, including 40 
book and book chapters, and 
is the author of the book “Air 
Pollution Modeling”, published 
by WIT Press.

Paolo studied many air 
pollution cases throughout the 
world, starting his career in 
an IBM Laboratory in Venice, 
followed by a period at the 
prestigious Science Research 
Laboratory in Kuwait, before 

(two published by WIT Press) 
and nearly 200 papers. His 
field of expertise is in structural 
optimisation, inverse problems 
in vibration, soil-structure 
interaction, critical excitation 
method, system identification 
for structural health 
monitoring, structural control 
and robust building design 
under structural and load 
uncertainties. Prof Takewaki is 
an Adjunct Professor at WIT.

Yolanda Villacampa
Prof Yolanda Villacampa 
from the Department of 
Mathematics of the University 

working in the USA in several 
consulting organisations. Dr 
Zannetti has investigated 
hundreds of accidental and 
regular releases caused by 
industrial, transportation 
and agricultural activities 
throughout the world.

A d j u n c t  S t a f f



Distinguished Colloquium on Computational Engineering at West Point

A Colloquium took place at West Point Academy 
organised by the Department of Mathematics 

of that Institution to highlight the applications of 
computer tools for the solution of a variety of problems 
and discuss their advantages and disadvantages.

The Meeting was organised by Professor Ted 
Hromadka of West Point and supported by members 

of his Department under the direction of Professor 
Colonel Steve Horton.

The invited keynote addresses were as follows:

“The Boundary Element Method from Conception 
to Reality” by Carlos A Brebbia, Director of Wessex 
Institute. Carlos discussed the origins of boundary 
elements and its emergence as a product of the 
research work on mixed formulations, integral 
equations and finite element approximations. He 
presented some case studies, particularly for offshore 
structures and their cathodic protection design, as 
well as fracture mechanics and crack propagation.

The second presentation was entitled “The role of 
mathematics in structural dynamics” by JJ Connor. 
Jerry is Emeritus Professor at MIT and Adjunct 
Professor at WIT. He is currently in charge of research 
in the Boston Office of the Institute. Jerry discussed 
a series of motion problems and the behaviour of 
flexible and rigid structures in terms of their response 
to external events, such as earthquakes and how 
these two possibilities conflict with each other. 
Jerry concluded that the key to motion control is the 
development of intelligent systems using control theory.

The next presentation was by Dr Paolo Zanetti, 
Director and founder of Envirocomp. The topic was 
on “Mathematical Methods in Air Pollution Studies”, 
starting by defining what constitutes air pollution and its 

different types. Secondary pollution cases are difficult to 
define and to determine where they originate. They can 
be generated by a combination of primary pollutants.  
In these cases the use of computer models 
contributes an essential tool. Paolo then referred to the 
convenience in many cases of using single Guassian 
models although for complex cases the use of full 
Navier-Stokes models may be the only way forward.

The final talk was by Professor Kapoor of Californian 
State University and Prof Ted Hromadka of West 
Point, who referred, through experimental and 
computational studies to the need to determine the 
range and applicability of computer models before 
accepting their validity. They described the case of 
water in a channel which generated a hydraulic jump. 
Some computer models were unable to reproduce the 
phenomena, while others gave more accurate results.

D i s t i n g u i s h e d  C o l l o q u i u m  o n  C o m p u t a t i o n a l  E n g i n e e r i n g  a t  We s t  P o i n t23
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Visiting Researchers

Andrea Mammoli, University of  
New Mexico at Albuquerque, USA

“The time at Wessex was a welcome, needed break 
from the rapid pace at my home institution, the 
University of New Mexico. Being away from the 
departmental and school administrative duties and 
related politics allowed me to focus on my current 
research projects, and to reflect on how best to carry 
them forward within a long-term research plan.

“After a decade of experience designing, 
implementing and operating renewable energy 
systems, I feel that I can contribute to the field in 
an important way that is seldom addressed in the 
technical literature, namely the nexus between 
reliability and complexity. For successful technology, 
reliability is paramount. A system that is prone to 
failure or that needs excessive maintenance to 
prevent failure is not a practical one, and will not 
succeed in an energy-hungry, resource constrained 
world. Having worked in a variety of fields of 
renewable energy I have seen many things go 
wrong. I have also learned why things go wrong, 
and how this can be prevented by proper design and 
proper maintenance. In the time at Wessex, I have 
had the opportunity to reflect on these matters. With 
the feedback provided by Prof Carlos Brebbia, I have 
also developed a synopsis of my book, and a table 
of contents. 

power distribution systems. These benefits include 
better power quality, higher resilience and potentially 
lower costs. While at Wessex, I used a distributed 
energy systems optimization framework developed by 
Lawrence Berkeley National Laboratory in California to 
optimize the combined deployment of utility-scale PV 
systems and battery storage systems. Specifically, the 
power distribution system on an island was studied 
by considering known load profiles and existing 
power generation and distribution infrastructure. We 
selected a number of sites on the island where PV and 
battery systems could be added, and optimized the 
deployment based on total annual energy cost.  

“Residential consumption constitutes about 40% of 
the total electricity consumption in the developed 
world. One of the difficulties that utility companies 
face increasingly is their role in ensuring the delivery 
of power to customers in the face of a diminishing 
ratio of average power delivery to peak power delivery. 
The reduction in this ratio is caused in large part 
by the increasing amount of customer generation, 
via rooftop PV. This model is unsustainable, and will 
lead to the loss of reliability and resilience in power 
delivery. Storage has the capability to reverse this 
trend, but it is still too expensive, especially in the form 
of batteries, to appeal to the majority of residential 
customers. Since much of the peak electricity demand 
in many parts of the world is driven by cooling, ice 
storage is a potential solution, if it can be made 
cheaply enough. While at Wessex, I developed a 
numerical model of an ice storage system. This 
thermal storage device differs from competing ones 
in its use of extremely inexpensive materials, coupled 
with ease of construction. The next steps to further 
this study will be the experimental demonstration of 
the numerical model results, and the optimization 
of the system parameters to achieve the highest 
performance / cost ratio. The work resulting from 
these further studies will be submitted to Wessex 
conferences and publications.

“The University of New Mexico is working with the 
Electric Power Research Institute to study the benefits 
provided by utility-scale battery storage devices to 
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It was found that optimal cost benefit was provided by 
the installation of large PV systems, with no storage. 
We also studied the optimal system deployment when 
a specified amount of battery storage was forced on 
the system. It was found that installing battery storage 
allowed an even higher penetration of PV, and that the 
associated costs were only a small percentage higher 
than with the PV-only optimal option. 

“Knowledge of the power demand from residential 
energy systems of all kinds is needed to understand the 
ability to shape overall residential energy consumption 
in parallel with the changing nature of energy 
production, increasingly influenced by non-dispatchable 
resources like solar and wind renewable generation, 
intermittent in nature, but also nuclear, which is 
constant in nature. While at Wessex, I have spent 
considerable time in formulating a framework to model 
the use of individual appliances, and how the use of 
these appliances could be shaped by incentives or other 
information provided to the customer. I am building 
a code that allows the input of statistics from the 
characterization of appliance use, in terms of probability 
density functions of number of events, start time and 
duration. This code will then aggregate the power 
consumption from all appliances, allowing the study 
of the result of demand-response signals, real-time 
pricing schemes, or other forms of load shaping. The 
characterization of appliance uses will be done from 
existing literature, as well as from surveys conducted by 
my collaborators at Fraunhofer Center for Sustainable 
Energy Systems in Boston and from the University of 
Tennessee in Knoxville, and will form part of a large 
project funded by the National Science Foundation.

Francisco Padilla, University of  
A Coruña, Spain

Professor Francisco (Paco) Padilla Benítez, from the 
Department of Construction Engineering, University 
of A Coruña, Spain, spent a sabbatical leave at 
the Wessex Institute where he developed several 
research initiatives. Paco is an expert in hydrology and 
computational methods, and worked for some time at 
Laval University in Canada before taking his current 
appointment in Spain.

As a result of his stay, a series of multidisciplinary 
research and academic collaboration projects 
took place mainly in the field of sustainable water 
management and integrated modelling of water 
resources in continental and coastal watersheds.

In particular, Prof Padilla presented a Seminar 
concerning “Integrated Watershed Modelling” during 
April 2016. A research paper, entitled “Modelling 
integrated extreme hydrology” was accepted for 
publication in the International Journal of Safety and 
Security Engineering and a manuscript entitled “On a 
numerical approximation and application to integrated 
extreme hydrology” was submitted for publication in 
the Water Resources Management Journal. 

His ongoing research “Modelling integrated extreme 
hydrology” was presented as an Invited Lecture at 
FRIAR (5th International Conference on Flood Risk 
Management and Response) organised by the Wessex 
Institute, with the collaboration of the University of 
Padova and the Politecnico of Milano, in Venice in 

2016. Prof Padilla acted as a reviewer for papers in the 
field of water resources. Furthermore, during his stay 
he prepared and presented two research proposals, 
one for “Proyecto Retos, Ministerio de Economía y 
Competitividad (Spain)” and the other to obtain a 
H2020 ERC Advanced Grant 2016 of the European 
Commission.

Paco’s stay helped to consolidate the already 
well-established links between researchers at the 
University of A Coruña and their colleagues at the 
Wessex Institute.
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The Wessex Institute continues to award the 
Eminent Scientist Medal, established in 1985, to 

scientists who have contributed to the development 
of different scientific disciplines and who have been 
instrumental in creating new centres or schools 
of research. The list includes over 50 awardees 
comprising some of the most prominent scientists 
in the world in disciplines related to engineering, 
physical sciences, and environmental and ecological 
problems. 

The 2016 medals were awarded at the end of a 
special session at the Aula Magna of the University of 
La Marche in Ancona to five scientists in appreciation 
of their scientific achievements. 

Eminent Scientist Medal

Hussain Al-Kayiem
Prof Al-Kayiem is from Petronas University in Malaysia, 
and has considerable experience in the field of energy 
systems, ranging from conventional sources to 
renewable energies; with expertise in the development 
of technical equipment. His presentation described a 
normal renewable energy system based on the use 
of solar energy, using the updraft from a tall chimney 
where air is heated by the sun. The system ensures a 
continuous delivery of energy by being able to store 
the heat in a water pipe network underneath the heat 
absorbing surface surrounding the chimney.

Yogesh Jaluria
Prof Jaluria of Rutgers University, USA gave a 
presentation entitled “Simulation of Thermal Transport 
Processes to Reduce Environmental Impact and 
Improve Output”. He discussed a series of industrial 
applications in which the process has been optimised 
to minimise the adverse effects on the environment. 
Yogesh also referred to the damaging environmental 
effects of air contamination in oil and water.
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Prigogine Medal 2016

The Prigogine Medal was established in 2004 by 
the University of Siena and the Wessex Institute to 

honour the memory of Prof Ilya Prigogine, Nobel Prize 
winner for chemistry.

Ilya Prigogine was born in Moscow in 1917, and 
obtained his undergraduate and graduate education in 
Chemistry at the Free University in Brussels.

He was awarded the Nobel Prize for his contribution 
to non-equilibrium thermodynamics, particularly the 
theory of dissipative structures. The main theme of 
his scientific work was the role of time in the physical 
sciences and biology. He contributed significantly to the 
understanding of irreversible processes, particularly in 
systems far from equilibrium. The results of his work 
have had profound consequences for understanding 
biological and ecological systems.

The 2016 Award
The recipient of the 2016 Award was 
Prof Brian D Fath from the Department of 
Biological Sciences in Towson University 
(Maryland, USA), and Research Scholar 
within the Advanced Systems Analysis 
Program at the International Institute for 
Applied Systems Analysis (Laxenburg, 
Austria). The Award was presented to him 
by the Vice Chancellor of the University of Alicante, on 
the occasion of the 2016 Sustainable City conference. 
His research is in the area of systems ecology and 
network analysis applied to the sustainability and 
resilience of socio-ecological systems.  

His interests range from network analysis to 
ecosystem theory to urban metabolism to systems 
thinking and environmental philosophy. Prof Fath 
has taught courses on ecological networks and 
modelling in many different locations around the 
world. He holds visiting faculty appointments at the 

School of Environment, Beijing 
Normal University and at the 
State Key Laboratory of Urban 
and Regional Ecology, Chinese 
Academy of Sciences both in 
Beijing, China.  He was also 
Fulbright Distinguished Chair 
at Parthenope University of 
Naples, Italy.

He has published numerous 
research papers, reports, 
and book chapters, and has 
co-authored three books: He is 
Editor-in-Chief for the journal 
Ecological Modelling; President 
of the North American Chapter 
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Prigogine’s ideas 
established the basis 
of ecological systems 
research. The Prigogine 
medal to honour his 
memory is awarded 
annually to a leading 
scientist in the field of 
ecological systems. All 
recipients have been 
deeply influenced by 
Prigogine’s work.







The Workshop on Numerical Algebra, Algorithms, 
and Analysis in honour of Professor Ken Hayami’s 

60th birthday was held at the National Institute 
of Informatics, Tokyo, in January, 2016. Many 
participants, including invited speakers, from China, 
Germany, Japan, Spain, and the USA shared ideas, 
had lively discussions on a wide variety of topics, and 
dedicated their excellent talks in token of affection 
and gratitude to Professor Hayami.

Professor Ken Hayami obtained his Master Degree 
from the University of Tokyo and began his career 
as a researcher at the research laboratories of NEC 
Corporation. He was a visiting researcher at the 
Wessex Institute of Technology (WIT), UK, where he 
received the degree of Doctor of Philosophy for his 
thesis entitled “A Projection Transformation Method 
for Nearly Singular Surface Boundary Element 
Integrals” under the supervision of Professor Carlos 
Brebbia. He also received a PhD from the University 
of Tokyo under the supervision of Professor Masao 
Iri. In 1993, Hayami became an associate professor 
at the Department of Mathematical Engineering 
and Information Physics, Faculty of Engineering and 
Graduate School of Engineering, at the University 
of Tokyo. After that, he became a professor in 
Mathematical Informatics at the National Institute of 
Informatics (NII) and the Department of Informatics 
of SOKENDAI (The Graduate University of Advanced 
Studies), respectively. He was the head of the 
Department of Informatics of SOKENDAI from 2006 

to 2008. Currently, he is a professor in the Principles 
of Informatics Research Division of NII and the 
Department of Informatics of SOKENDAI.

Organized by a committee consisting of Professor 
Hayami’s PhD students, the two-day workshop 
started with a brief introduction of Professor Hayami 
addressed by Dr. Morikuni. After that, several invited 
speakers presented research results. 

In addition, a special talk entitled ‘Enchanted with 
Singularity’ by Professor Hayami was presented, 
where he summarized his research on preconditioned 
conjugate gradient methods for vector processors, 
quadrature for nearly singular integrals in the 
boundary element method, and numerical linear 
algebra including Krylov subspace methods for 
singular systems, least squares problems and on 
inverse problems, amongst others.

Workshop in Honour of Professor Ken Hayami (WIT PhD 1991) 

Wo r k s h o p  i n  H o n o u r  o f  P ro f e s s o r  K e n  H a y a m i  ( W I T  P h D  1 9 9 1 )
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 PhD Examination of Bram Schoonjans

The Doctoral thesis of Bram Schoonjans was 
recently presented and successfully defended at 

the Department of Engineering of the Free University 
of Brussels.

The topic of research was “Modelling high-voltage 
inductive interference using boundary elements in 
infinite regions”.

The Jury consisted of the following members:

 Prof L Van Biesen (President) Free University of 
Brussels

 Prof R Pintelon (Vice President) Free University of 
Brussels

 Prof P Lataire (Secretary) Free University of 
Brussels

 Prof C A Brebbia, Wessex Institute, UK
 Prof G De Mey, University of Ghent, Belgium
 Prof V Topa, Technical University of Cluj-Napoca, 

Romania
 Prof J Deconinck (Supervisor) Free University of 

Brussels

During the submission, Mr Schoonjans explained the 
motivation for his work, ie in order to transport oil 
and natural gas under high pressure, a vast network 
of steel-buried pipelines is used, which can cover 
hundreds or even thousands of kilometres in range. 
Beside the transport of these resources, there is also 
the need to transit electrical power at high voltage 

over the same distances. Due to the scarcity of land in 
the developed world, the tendency is to allocate these 
pipelines and electric power transmission systems in 
the same so-called “utility corridors”.

As a consequence, metallic pipelines will run parallel 
to high voltage power lines along those corridors. 
Therefore, since the current flowing through the 
transmission lines produces a magnetic field, this 
will inevitably induce a voltage on the buried metallic 

conductors. Serious dangerous situations can arise, 
such as electrocution, hazards and accelerated 
corrosion. In order to mitigate these potentially 
dangerous situations, it is indispensable to have an 
independent knowledge of how they occur.

Since the download interface is dependent upon 
a multitude of parameters, any purely analytical 
solution can be excluded. It is necessary to model 
the problem in terms of numerical models. In the 
thesis, the electromagnetic field problem is simulated 
using a finite element solution for the conductors and 
boundary elements for the unbounded soil domain. 
The thesis presented a new way to deal with the 
infinite domain, ie an innovative general method of 
how to handle the unbounded domain case when 
using boundary elements.

The excellent presentation and defence of the thesis 
resulted in the Jury awarding Mr Bram Schoonjans 
the PhD with the highest possible qualification.
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The examination of the PhD thesis of Anel 
Hernandez Garces of the Institute of Science and 

Technology (INSTRE) of Havana, Cuba has taken place 
at the University of Santiago de Compostela in Galicia, 
Spain.

The thesis deals with the Modelling of Atmospheric 
Pollutants with particular reference to power plant 
of Portes in Galicia and the industrial complex in 
Cienfuegos in Cuba.

The examination panel was composed of:

 Professor Carlos A Brebbia (President), Wessex 
Institute of Technology, UK

 Dr Fernando Martin Llorente of CIEMAT (Centre 
for Engineering, Environmental and Technology 
Research), Madrid, Spain

 Dr Maria Alexandra Castelo Sobral Monteiro, 
University of Aveiro, Portugal

 Dr Rafael Borge, Politecnic University of Madrid, 
Spain

The Secretary was Dr Angel Rodriguez Lopez of the 
University of Santiago de Compostela.

The work considers the use of meteorological data 
with a Lagrangian programme that can represent 
diffusion of contaminants. The validation of the model 
was carried out against experimental measurements 
from actual emission sources in Galicia and Cuba.

Results obtained by the calculations confirmed the 
possibility of applying this type of model in practice. 
The conclusion is that it is possible to rely on air 
quality models as regulatory tools as well as on 
experimental measurements to monitor and control 
air pollution.

The thesis was approved following its presentation 
and a successful defence. The work makes an 
important contribution to the development of better 
analytical tools for prediction, monitoring and control 
of air pollution and represents a significant transfer of 
technology to set up better regulatory tools in Cuba.

PhD Examination of Anel Hernandez Garces
33
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Professor Carlos A. Brebbia, Director of Wessex 
Institute of Technology visited the Military 

College of Argentina (Colegio Militar de la Nacion), 
accompanied by General Doctor Enrique Dick. There 
they were received by its Director, General Carlos A. 
Podio, who welcomed them to the College, where the 
band offered them a medley of different marches, 
ending with that of the Corps of Cadets.

Carlos donated to General Podio a series of books in 
English for the College Library. They were published by 
WIT Press, the publishing arm of Wessex Institute. Two 
of them were written by Enrique Dick, ie “A Suitcase 
from the Titanic” and “In the Wake of the Graf Spee” 
and another two by Carlos Brebbia, ie “Patagonia, the 
forgotten land” and “The New Forest. A Personal View”.

Following that, the guests were shown around the 
facilities at the College, which brought back nice 
memories for Carlos of when he was a Cadet of 
Engineers there. The installations of the College are 
very impressive and maintained in excellent condition 
since the Military School moved there 80 years or 
so ago. The tour included the building housing the 
Company of Engineers.

The College is located in an excellent position, with 
a commanding view of the surrounding countryside. 
The site was where a critical battle in the history of 
Argentina was fought. It took place between the troops 
of General Rosas, a dictator and those of General 

Urquiza representing the forces that wanted to 
depose the former. The defeat of Rosas led to 
him fleeing the country and ending his days in 
Southampton, England, 
where until recently his 
body was buried in the 
local cemetery. The only 
remaining from those 
days is a farmhouse, 
now converted into a 
Museum, and with an 
impressive dovecote 
nearby, which has space 
for nearly 10,000 nests 
(pigeons being a much 
appreciated meal in 
those days).

The tour ended with the presentation of a plate to 
Carlos with the coat of arms of the Military College 
during a special lunch offered by the Director in his 
meeting room.

Carlos’ links with the armed forces, in addition to his 
military education, preceded the establishment of 
the Wessex Institute. Carlos has maintained, since 
the beginning of his research career, an interest in 
the scientific and technological advances made in 
the Research Centre for the Armed Forces (CITEFA). 
Several courses and seminars were organised there 
at the time that Enrique Dick, then Research Manager, 

was working at that institution. WIT 
also offered PhD scholarships to 
CITEFA researchers who carried out 
excellent work in the development of 
Boundary Elements.

The visit was very successful and it 
is hoped that it will lead to further 
collaboration with different research 
groups in the Argentine Armed Forces.

Visit to the Military College in Buenos Aires
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Seminar – Escuela Superior Tecnica 
Buenos Aires

Professor Carlos A. Brebbia was invited to give a talk 
at the Escuela Superior Tecnica in Buenos Aires which 
is the Technical University run by the Argentine Army.

His talk was on Boundary Element Methods describing 
the fundamentals of the theory followed by a number 
of applications demonstrating the advantages of the 
technique. He was introduced by Dr Enrique Dick, 
Professor at that Institution and author of several 
books published by the Wessex Institute Press. 
Enrique summarised Carlos’ career and in particular 
his research work, which led to the development of 
the new technique. Carlos started by expressing his 
appreciation to the authorities of the School for inviting 
him and in particular for their warm welcome.

He explained the early developments of BEM and the 
basis of the Method. Carlos pointed out the importance 
of the Russian School of integral equations and of the 
emergence of the finite elements in the early 1970s. 
Carlos explained that he benefited from them as 
well as for the work carried out at MIT on numerical 
formulations. This work, which can be interpreted in 
terms of generalised virtual work principles, provided 
the basic concepts behind BEM and in particular its 
formulation in terms of a wide range of variables.

BEM emerged as a viable new computational method 
in the mid 1970s and that work culminated in the 
presentation at the 1st Boundary Element Conference 
held in 1978 and was recorded in the first book on 

the topic, also published that year for the occasion of 
the Meeting.

Carlos stressed the advantages of BEM, not only 
in reducing the order of discretization, but also in 
terms of accuracy and the possibility of representing 
infinite domains. An important advantage as well is 
that meshes can move and in some cases extended 
without affecting the previous discretization.

The lecture was illustrated with different applications, 
including some infinite domains, such as offshore 
structures, electromagnetic fields, solution of moving 
boundary problems and the important field of fracture 
mechanics, for which accurate solutions are essential. 
Furthermore in the case of crack propagation 
problems, the advantages of BEM are more obvious 
as the technique allows for the addition of elements 
as the fracture progresses.

Carlos concluded by pointing out the importance of 
being prepared to be patient when developing new 

ideas and not to be deterred by the opposition one 
may encounter. Perseverance, hard work and a clear 
vision would, in the long run, win the day if the basic 
ideas are right.

BEM, Carlos said, is now a well developed and 
established technique in spite of early controversy 
and doubts. The Method has important applications 
and occupies a prominent position versus finite 
elements and finite differences, with which it can be 
combined, if required.

At the end of the talk, the Head of the School presented 
Carlos with a book describing the achievements 
of General Savio, Founder of the institution. Carlos 
responded by offering a copy of the History of the 
New Forest volume, which gives a general idea of the 
unique Wessex Institute environment, located in the 
midst of a renowned National Park.
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A meeting was arranged at the Wessex Institute 
Campus in Ashurst Lodge, to bring together the 

ASCE members in the UK and let them know about 
the recent developments of the Society in the USA, 
as well as listen to an interesting technical talk about 
bridge design.

The meeting was opened by Prof Carlos A Brebbia, 
Fellow of ASCE and President of the ASCE/UK 
Group, who described the work of Wessex Institute. 
Carlos pointed out that WIT’s main function is the 
dissemination of knowledge and hence the Institute, 
rather than being in competition with other academic 
bodies, collaborates with many of them throughout 
the world.

Carlos finished his introductory remarks by thanking 
everybody for coming to the meeting and he also 
expressed the gratitude of ASCE/UK for the presence 
of the two speakers at the meeting, ie Prof Alex 
Cheng, from the USA, and Prof Santiago Hernandez 
from Spain.

Prof Alex Cheng is a Professor of Civil Engineering 
at the University of Mississippi and currently 
Dean of Engineering at the same School. He has a 
distinguished academic and research career.

He is renowned in the field of computational 
mechanics and serves now as the Editor in Chief of 
the International Journal of Engineering Analysis with 

Boundary Elements. Alex is also a member of the 
Board of Directors of WIT and collaborates with the 
Institute as an Adjunct Professor. He has been very 
active at ASCE where he was past president of the 
Engineering Mechanics Institute. Amongst his many 
honours and awards he has been the recipient of the 
Walter L Huber, Civil Engineering Research Prize.

Alex started by paying tribute to the long Civil 
Engineering tradition in the UK. Civil Engineering 
can be dated to the first use of that name 
by Smeaton even before the Institute of Civil 
Engineers started. It was much later that the 

ASCE was created. Alex also mentioned that his 
own University of Mississippi at Oxford, founded 
in 1842, followed the English model. One of the 
first founding professors, John Millington (1779-
1868) was the author of The Elements of Civil 
Engineering, the first handbook of the profession. 

Alex explained the importance of the ASCE not only 
in the USA but also throughout the world. It has 
developed a series of Institutes which carry out 
activities in many different countries. It is still mainly 
a professional association in spite of its research 
interests.

ASCE/UK Meeting
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Alex has been involved with the Engineering 
Mechanics Institute and described their technical 
support work which is very varied as it covers many 
different fields. Some of these topics eventually gave 
rise to new groups in their own right.

The Institute’s interests range from computational 
methods to new materials and nanotechnology. The 
topic of eco-friendly materials is very much in the 
agenda of the Institute. 

After Alex’s address, Carlos introduced Prof Santiago 
Hernandez, Fellow of ASCE. Santiago is a Professor of 
Civil Engineering at the University of A Coruña, Spain. 
Santiago also has a long and distinguished research 
career. One of his main research areas is the analysis 
and design of bridges. He has written a book on 
‘Bridge Aeroelasticity: Sensitivity Analysis and Optimal 
Design’, recently published by WIT Press, 2011, ISBN: 
978-1-84564-056-9.

Santiago has received a most important Award, ie the 
Distinguished Achievements Medal of Civil Engineers in 
Spain. He is an Adjunct Professor, as well as Member of 
the Board of Directors, of the Wessex Institute. He has 
collaborated with WIT for a long time, including in the 
organisation of courses and international conferences.

During his talk Santiago showed a series of interesting 
projects which were analysed by his Group. He also 
described his laboratory facilities for testing bridge 
spans to obtain their aeroelastic properties. Currently, 
there are – Santiago said – a number of interesting 
projects all around the world, many of them setting 

new records in terms of span length and new 
materials. It took longer than 20 years after the famous 
Tacoma Bridge design for the profession to realise 
the importance of flutter. The earlier understanding of 
the problem, as postulated by von Karman, produced 
what is now called von Karman Vortex Street, without 
pointing out the phenomenon of flutter.

Physical models of bridges are expensive to construct 
and run. They do not always produce the best results 
due to problems of scale. Frequent design changes 
along the way make physical models difficult to use 
as they require constant modification.

Computational Fluid Dynamics software can also be 
used to understand the structure-fluid interactions 
such as the behaviour of the deck under wind but 
they are not currently reliable for problems such as 
flutter. Flutter is the cancellation of the damping of the 
structure for a given wind speed. As the speed of the 
wind increases the damping reduces, as was the case 
with the Tacoma Narrows Bridge. 

Because of that Santiago’s group proposed to combine 
experimental and computational methods. The test is 
carried out using only a section of the deck to obtain 
the necessary coefficients to define that section as an 
element in a computer code. The test is carried out in 
a comparatively small aerodynamic wind tunnel.

The advantage of Santiago’s approach is to require 
reduced laboratory facilities; testing is less expensive, 
costs are not related to bridge lengths, and the 
designer is given a better representation of flutter.

The Boston Office

In order to serve industry better and meet the needs 
of the North American market, the Institute has a long 
established office in Boston, Massachusetts.

The office not only supports and promotes the use 
of Boundary Elements in industry, as well as the 
distribution of WIT publications, but also helps to 
strengthen the links between WIT and the research 
community in North America.

Tom Curtin is in charge of the office as Director of 
Engineering Services and International Research 
officer for WIT.

The seminar was followed by a tour of the Wessex 
Institute premises, led by Carlos, who explained the 
work of the different departments after which the 
members were offered a light lunch before departing.

R E S E A R C H  R E P O RT  2 0 16

37A S C E / U K  M e e t i n g



Link with ITMO

Professor Carlos Brebbia, Director of Wessex Institute, 
visited St Petersburg’s National Research University 
of Information Technologies, Mechanics and Optics of 
the Russian Federation (ITMO) to discuss collaboration 
between the two Institutions. A meeting was held 
with Dr Daria Kozlova, Vice Rector for International 
Relations, and Professor Maya Uspenskaya.

Carlos explained the way in which Wessex works with 
different organisations around the world, including 
some of prominent Universities in the Russian 
Federation. Areas of possible collaboration are the 
holding of scientific meetings and seminars in  
St Petersburg, production of books and other printed 
material and exchange of researchers.

Following this visit a link agreement was signed 
between ITMO and WIT.

Latin American Conference on 
Computational Methods

The 36th Latin American Conference on 
Computational Methods in Engineering (CILAMCE) 
took place in Rio, organised by Professor Ney Dumont 
of the Pontificial Catholic University of Rio de Janeiro, 
with the collaboration of different organisations and 
the presence of delegates from 12 different countries.

The Meeting attracted a large number of participants 
and more than 400 presentations and posters. It 
offered a substantial programme of seminars and 
special sessions, and included a number of keynote 
speakers for the plenary sessions, ie:

Carlos A Brebbia from Wessex Institute, UK
Patrick Selvadurai from McGill University, Canada
Glaucio Paulino, Georgia Tech, USA
Junchula Reddy, Texas A&M University, USA
Jose Telles, Federal University of Rio de Janeiro, Brazil

The Conference presented an occasion to honour 
the memory of Professor Augustin Ferrante, the 
Founder of the meeting. Augustin made significant 
contributions to the development of computational 
methods in engineering in Brazil as well as other 
countries. He worked at the Federal University of Rio 
and carried out research for Petrobras before moving 
to Italy where he established his own consulting 
company serving the international petroleum industry, 
while retaining his links with Brazil. Augustin was a 
close collaborator of Wessex Institute and a recipient 
of the Eminent Scientist Award.

Carlos Brebbia referred in his keynote address on 
the development of the Boundary Element Method 
to the importance of the original work carried out 
with Brazilian doctoral students, many of them 
taught also by Augustin Ferrante. The first BEM 
Conference in 1978 marked the beginning of this 
Method as a well-defined numerical technique. The 
Meeting held at Southampton University in 1978 
also saw the launching of the first book on the topic. 
From then on the Method started to be applied to 
an ever-increasing variety of problems and modern 
programmes have resulted in BEM becoming an 
engineering tool. The importance of the Brazilian 
research at the early stages of development is also 
reflected in a substantial number of PhD candidates 
at Carlos’ Southampton University Research Group. 
This resulted in a second book being written by 
Carlos and two of his collaborators, Luiz Wrobel, now 
Professor at Brunel University, UK, and Jose Telles of 
the Federal University of Rio de Janeiro.

As the Method continued to develop, Carlos explained, 
new capabilities were added, including applications 
in non-linear and time-dependent problems, some of 
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them possible by the novel idea reflected in the Dual 
Boundary Element Method. The range of application 
of this technique was further increased by his 
collaboration with the late Professor Paul Partridge’s 
group at the University of Brasilia, also one of Carlos’ 
former PhD students.

After Carlos moved his research group from 
Southampton University to the newly created Wessex 
Institute of Technology, the direction of the work was 
focused on making BEM a practical tool. This resulted 
in the writing of a general purpose computer code 
with the help of Brazilian post-doctoral members of 
WIT staff, among others, giving rise to the present-
day BEASY (Boundary Element Analysis System) code.

Carlos explained the genesis of the Boundary 
Element Method from fundamentals to present day 
applications in a variety of problems, stressing the 
advantages of the Method, ie reduce dimensionality, 
easy implementation in CAD systems, high accuracy, 

moving boundaries and problems extending to infinity. 
These properties were illustrated by a series of 
examples from engineering practice.

Carlos commented in his keynote address on the 
large number of young researchers in the audience. 
This, Carlos said, will ensure the development of 
computational methods in general, and BEM in 
particular. It will result in a substantial advantage for 
Brazil and Latin America in years to come, leading to 
wealth creation and increasing the standards of living 
in the region.

He concluded by advising young researchers to search 
for explanations for problems beyond the accepted 
paradigms; like when he was confronted with the 
established argument that integral equations were 
unrelated to numerical methods such as finite elements. 
“Do not blindly accept well-established opinions, the 
function of a researcher is to be inquisitive.

“Do not be afraid to use your imagination when 
looking for new solutions. In most cases, new ideas 
come from looking for analogies with other fields and 
that is indeed one of the reasons why interdisciplinary 
work is so important.” One of the most rewarding 
moments, Carlos said, is when you can bring separate 
fields together, as was the case at the beginning 
of BEM, the interpretation of numerical methods 
resulting from the same principles is one example.

It is also important, Carlos stressed, to keep in mind that 
although scientific research is not usually motivated 
only for its use in practice, its success will depend on its 

applications. Hence even if one starts with a good idea, 
it will be necessary to continue developing it for the rest 
of your life in order to achieve success.

Finally, Carlos exhorted young scientists to be honest 
and respect their colleagues. Science should be more 
a collaborative rather than a competitive activity.

Seminar Programmme China

Dr Robert Adey presented a series of seminars in July 
2016 in conjunction with the University of Science & 
Technology Beijing and Beijing Safetech Pipeline Co., 
Ltd. The seminars in Beijing, Xuzhou and Chengdu 
focused on the use of advanced computational 
modelling applied to Cathodic Protection and 
Interference Modelling. The seminars introduced the 
concepts of modelling and presented case studies from 
the Marine and Offshore Oil & Gas industry and onshore 
pipelines, railways and electrical power distribution. 

39
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WIT Conferences 2016

 International Conference on Big Data (BIG DATA), 
Alicante, Spain.

 Third International Conference on Defence 
Sites: Heritage and Future (DEFENCE HERITAGE), 
Alicante, Spain.

 First International Conference on Islamic 
Heritage Architecture and Art (ISLAMIC HERITAGE 
ARCHITECTURE), Valencia, Spain.

 Seventh International Conference on Sustainable 
Tourism (SUSTAINABLE TOURISM), Valencia, Spain.

 14th International Conference on Structures under 
Shock and Impact (SUSI), Crete, Greece.

 10th International Conference Risk Analysis and 
Hazard Mitigation (RISK ANALYSIS), Crete, Greece.

 The New Forest Conference on Complex Systems 
(COMPLEX SYSTEMS), New Forest, UK.

 24th International Conference on Modelling, 
Monitoring and Management of Air Pollution (AIR 
POLLUTION), Crete, Greece.

 22nd International Conference on Urban Transport 
and the Environment (URBAN TRANSPORT), Crete, 
Greece.

 13th International Conference on Modelling, 
Monitoring and Management of Water Pollution 
(WATER POLLUTION), San Servolo, Venice, Italy.

 Third International Conference on the Design, 
Construction, Maintenance, Monitoring and Control 
of Urban Water Systems (URBAN WATER), San 
Servolo, Venice, Italy.

 Fifth International Conference on Flood Risk 
Management and Response (FRIAR), San Servolo, 
Venice, Italy.

 11th International Conference on Urban 
Regeneration and Sustainability (SUSTAINABLE 
CITY), Alicante, Spain.
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 Eighth International Conference 
on Waste Management and 
the Environment (WASTE 
MANAGEMENT), Valencia, Spain.

 Third International Conference 
on Environmental and Economic 
Impact on Sustainable 
Development (ENVIRONMENTAL 
IMPACT), Valencia, Spain.
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 Sixth International Conference 
on Harmonisation between 
Architecture and Nature  
(ECO-ARCHITECTURE), 
Alicante, Spain.

 15th International Conference 
on Railway Engineering Design and  
Operation (COMPRAIL), Madrid, Spain.

 11th International Conference on Advances  
in Fluid Mechanics (AFM), Ancona, Italy.

 Second International Conference on Energy 
Production and Management in the 21st Century: 
The Quest of Sustainable Energy (ENERGY QUEST), 
Ancona, Italy.

 Fifth International Conference on Mobile, 
Adaptable and Rapidly Assembled Structures 
(MARAS), Siena, Italy.

 The eighth International Conference on 
Sustainable Development and Planning (SDP), 
Penang, Malaysia.

 14th International Conference 
on Simulation and Experiments 
in Heat Transfer and its 
Applications (HEAT TRANSFER), 
Ancona, Italy.

 Eighth International 
Conference on Comparing 
Design in Nature with 
Science and Engineering, 
(DESIGN & NATURE), New 
Forest, UK.

 The 2016 International 
Conference on High 
Performance and Optimum 
Design of Structures and 
Materials (HPSM/OPTI), 
Siena, Italy.

 39th International Conference on Boundary 
Elements and other Mesh Reduction Methods 
(BEM/MRM 39), Siena, Italy.
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The following advanced courses 
were organised by the Institute in 

2016, in addition to others:

Advanced Courses & Seminars at WIT

 Corrosion & CP Simulation Training 
Course, Guy Bishop, BEASY 
Division, UK.

 Impact and Blast Resistant Design 
Methods, Prof Norman Jones & 
Dr Graham Schleyer, University of 
Liverpool, UK.

 Corrosion & CP Simulation Training 
Course, Andres Peratta, BEASY 
Division, UK.

A d v a n c e d  C o u r s e s  &  S e m i n a r s  a t  W I T

The following seminars were held at 
the Institute in 2016:

 “Fast and Larger BEM Solvers” by  
Dr Pietro Fusco, Wessex Institute, UK.

 “Integrated Watershed Modelling” 
by Prof Francisco Padilla, University 
of A Coruña, Spain.

 “Parametric Modelling and Design 
Optimisation” by Dr Georgios 
Ragkousis, Wessex Institute, UK.

 “Next Generation BEASY Solver 
Using Domain Decomposition”, by 
Dr Pietro Fusco.

 “Energy Efficient Buildings and 
Alternative Energy Sources” by  
Prof Todorka Samardzioska, St Cyril 
and Methodius University, Republic 
of Macedonia.

 “Thermal Analysis of Residential 
Scale Ice Storage Devices” by  
Dr Andrea Mammoli, University of 
New Mexico, USA.

 “Creating BEM Models using 
Solidworks”, by Dr Georgios 
Ragkousis, Wessex Institute, and 
Robbie Ashby, BEASY, UK.

 “DDM a Strategy for a High 
Performance Parallel BEM”, by  
Dr Pietro Fusco, Wessex Institute, UK.

In addition a series of Webinars were 
presented throughout 2016.
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