Research Report 2017

www.wessex.ac.uk

2

Director
Professor Carlos A Brebbia
Wessex Institute
Ashurst Lodge
Ashurst
Southampton
SO40 7AA
UK
Tel: 44 (0) 238 029 3223
Fax: 44 (0) 238 029 2853
Email: wit@wessex.ac.uk
www.wessex.ac.uk
ELibrary: www.witpress.com/elibrary
Facebook: www.facebook.com/witconferences
Twitter: twitter.com/wessexinstitute
LinkedIn: www.linkedin.com/company/wessex-institute-of-technology

R E S E A R C H R E P O R T 2 0 17

Board of Directors
Professor Geoffrey Broadbent
Professor Juan Casares Long
Professor Alex Cheng
Professor Jerry J Connor
Professor Patrick de Wilde
Professor Daniele de Wrachien
Professor Santiago Hernandez
Professor Ted Hromadka
Professor Stefano Mambretti
Professor Giorgio Passerini
Professor George Pinder
Professor Dragan Poljak
Professor George Rzevski
Professor Eckart Schnack
Professor Stavros Syngellakis
Professor Antonio Tadeu

Contents

Contents
A Message from the Director .........................................4
Achievements in 2017 ......................................................5
Research Activities .............................................................6
Publications
Books ......................................................................... 10
WIT Transactions .................................................... 11
Wessex Institute Digital Library ....................... 11
International Journals ......................................... 12
Campus Facilities ............................................................. 14
Annual WIT BBQ – 2017.................................................. 14
Senior Staff
Carlos A Brebbia, Director of WIT .................... 15
Robert A Adey ........................................................ 16
Stavros Syngellakis ............................................... 16
John Baynham ....................................................... 16
Sharon Mellings ..................................................... 17
Andrés Peratta ........................................................ 17
Alan Morgan ........................................................... 17
Adjunct Staff
Larissa Brizhik ......................................................... 18
Geoffrey Broadbent .............................................. 18
Alex Cheng .............................................................. 18
Jerry J Connor ......................................................... 18
Tom Curtin ............................................................... 18
Patrick de Wilde ..................................................... 19
Richard Dippery ..................................................... 19
Tim Froome ............................................................. 19
Fabio Garzia ............................................................. 19
Ove Gudmestad ..................................................... 19

Santiago Hernandez ............................................ 20
Ted Hromadka ........................................................ 20
Taek-Soo Jang ........................................................ 20
Abdul Khan .............................................................. 20
Andrea Mammoli .................................................. 20
Giorgio Passerini .................................................... 21
Cristina Peratta ....................................................... 21
Giovanni Perillo ...................................................... 21
Dragan Poljak ......................................................... 21
George Rzevski ....................................................... 21
Eckart Schnack ....................................................... 22
Dmitry Sitnikov ...................................................... 22
Leopold Skerget .................................................... 22
Antonio Tadeu ........................................................ 22
Izuru Takewaki ........................................................ 22
Yolanda Villacampa .............................................. 23
Paolo Zannetti ........................................................ 23

George Green Medal
Henry Power ........................................................... 30
Antonio Tadeu ........................................................ 31
The Brebbia Foundation
Juan Carlos Servin ................................................. 32
The Boldre Horde................................................... 32
Special Visitors
Ciara Heavin & Alexander Rabasa ................... 33
ASCE/UK Meeting ............................................................ 34
Special Seminar on Boundary Elements.................. 35
WIT Conferences 2017 ................................................... 36
WIT Conferences 2018 ................................................... 38
Fellows of Wessex Institute........................................... 39
Associates of Wessex Institute .................................... 39
New Link Agreements.................................................... 39

The Boston Office ............................................................ 23
Visiting Researchers
Darrell Pepper ........................................................ 24
Avery Walas ............................................................. 26
Nicholas Chatel ...................................................... 26
Kelsey Linnell .......................................................... 26
Awards
Special Medal
Massimo Guarascio .............................................. 27
Prigogine Medal 2017
João Carlos Marques ............................................ 28

R E S E A R C H R E P O R T 2 0 17

3

4

A Message from the Director

A Message from the Director

T

he Institute’s activities have prospered in 2017 in
spite of the difficulties and uncertainties that we
are all facing.
In the first place, the success of our 2017 conference
programme has allowed us to reach the same
number of delegates as last year. I think this is the
result of the substantial effort made by all concerned
in providing an efficient and friendly service, which
created the right atmosphere during the conferences.
We have received numerous complimentary
messages in this regard.
Conferences are essential to our WIT Press strategy.
There is a strong synergy between conferences and
publications, which will continue for the foreseeable
future. In addition, WIT Press has now completed the
launching of a series of international journals.
The situation of our industrial research division
continues to improve, with a new series of consulting
projects, including a major one on our two main
areas of activity, ie corrosion related studies and
fracture mechanics. This work helped to overcome
the slowdown in research and development for the
oil industry. The unique features of our boundary
element codes are starting to be appreciated more
widely in different industries throughout the world.
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The Boston office continues to distribute our
publications, and Boundary Element consulting and
code maintenance services have increased there,
in part due to a growing interest in the fracture
mechanics capabilities of our codes.
As you can see in this Report, we have had a series
of important visitors in 2017 which contributed to our
research. They commented favourably on our working
environment and the friendliness of our staff.
We can now look forward to a successful 2018, in
which many of our current building improvements
will continue to add to the excellent facilities now
available.
The success of our organisation is a product of the
commitment and hard work of its staff, who share full
credit for WIT’s achievement.
Thank you for your support
Carlos A. Brebbia
Director
Ashurst Lodge, 2017

Achievements in 2017

Achievements in 2017

The Journals and Transactions
of the Wessex Institute continue
to expand and are now
displayed in Open Access format
in its online library and
other important databases
to demonstrate Wessex
Institute’s commitment to
the free flow of information
to the international scientific
community.

I

n 2017, the Wessex Institute continued to expand its activities in
a series of academic areas. The current research programmes
are supported by diverse organisations including industry, other
prestigious institutions and foundations.

The first issues of the
International Journal of
Environmental Impacts:
Management, Mitigation and
Recovery were published.
This increases the number
of journals published by the
Institute to eight.
Research continues in the field
of the solution of scientific and
engineering problems using
the Boundary Element Method.

The George
Green Medal
was awarded to
Prof Antonio Tadeu, from
the University of Coimbra,
Portugal and posthumously
to Prof Henry Power from
the University of Nottingham,
who for nearly 10 years was
the Head of the Advanced
Computing Division at WIT.

21 International Conferences
were organised by WIT in
2017. These were held in
various locations in Europe
in association with different
organisations and universities.
The Prigogine Medal, in memory
of the late Professor Prigogine,
Nobel Prize in Chemistry,
was awarded to Prof
João Carlos Marques
of the University of
Coimbra, Portugal.

WIT awarded a Special
Medal in 2017 to Prof
Massimo Guarascio
from the University of
Rome “La Sapienza”,
Italy.

A special prize was set
up for the best graduating
officer of the Branch of
Engineers at the Military
Academy in Buenos Aires.
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Research Activities

Research Activities

T

he 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 (BEM) 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.
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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.

Research Activities

The research on corrosion related simulation
modelling has continued with the support of many
companies in the oil and 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.
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 Floating
Production Storage and Offloading (FPSOs), onshore
pipelines, rail and metro systems, High Voltage Direct
Current (HVDC) power distribution, aircraft corrosion
and many others.
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Research Activities

Numerical models have been produced capable of
predicting the risk of corrosion in aircraft structures.
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

Contour Fill of Corrosion Rate (mm/year)
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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.
A major project has recently been initiated to predict
the risk of corrosion to structures such as aircraft
and in particular predict the corrosion rates and

accumulated damage caused to the structure. The
models have been validated by an experimental test
programme and work is ongoing to investigate the
relationship between 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.

Research Activities
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Publications

Books
D Almorza, C A Brebbia, Ecosystems and
Sustainable Development XI, WIT Press,
Southampton and Boston, 2017.
D Almorza, J Longhurst, C A Brebbia, J Barnes,
Air Pollution XXV, WIT Press, Southampton and
Boston, 2017.
C A Brebbia, Disaster Management, WIT Press,
Southampton and Boston, 2017.
C A Brebbia, Disaster Management and
Human Health Risk, WIT Press, Southampton and
Boston, 2017.
C A Brebbia, Energy and Sustainability VII,
WIT Press, Southampton and Boston, 2017.
C A Brebbia, Water and Society IV, WIT Press,
Southampton and Boston, 2017.
C A Brebbia, Z Boukalova, River Basin
Management IX, WIT Press, Southampton and
Boston, 2017.
C A Brebbia, Z Boukalova, Water Resources
Management IX, WIT Press, Southampton and
Boston, 2017.
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C A Brebbia, A H-D Cheng, Boundary
Elements and other Mesh Reduction
Methods XXXX, WIT Press, Southampton and Boston,
2017.

A Galliano-Garrigos, L Mahdjoubi, C A Brebbia,
Building Information Modelling (BIM) in
Design, Construction and Operations II,
WIT Press, Southampton and Boston, 2017.

C A Brebbia, J Longhurst, E Marco, C Booth,
Sustainable Development and Planning IX,
WIT Press, Southampton and Boston, 2017.

A Galliano-Garrigos, L Mahdjoubi, C A Brebbia,
R Laing, Building Information Systems in the
Construction Industry, WIT Press, Southampton
and Boston, 2017.

C A Brebbia, J Longhurst, E Marco, C Booth,
Sustainable Development Studies, WIT Press,
Southampton and Boston, 2017.
C A Brebbia, S Ricci, Urban Transport XXIII,
WIT Press, Southampton and Boston, 2017.
C A Brebbia, J J Sendra, The Sustainable City
XII, WIT Press, Southampton and Boston, 2017.
C A Brebbia, S S Zubir, A S Hassan,
Sustainable Development and Planning,
WIT Press, Southampton and Boston, 2017.
V Echarri, C A Brebbia, Heritage Architecture
Studies, WIT Press, Southampton and Boston, 2017.
V Echarri, C A Brebbia, Structural Studies,
Repairs and Maintenance of Heritage
Architecture XV, WIT Press, Southampton and
Boston, 2017.

M Guarascio, C A Brebbia, F Garzia,
M Lombardi, Safety and Security Engineering
VII, WIT Press, Southampton and Boston, 2017.
S Ivorra, C A Brebbia, Earthquake Resistant
Engineering Structures XI, WIT Press,
Southampton and Boston, 2017.
D O Northwood, T Rang, J De Hosson,
C A Brebbia, Materials and Contact
Characterisation VIII, WIT Press, Southampton and
Boston, 2017.
K Proft, C A Brebbia, J J Connor, Timber
Structures and Engineering, WIT Press,
Southampton and Boston, 2017.
G R Rodriguez, C A Brebbia, D Almorza,
Coastal Cities and their Sustainable Future
III, WIT Press, Southampton and Boston, 2017.

Publications

Wessex Institute Digital
Library
The decision was taken to make all papers published
by Wessex Institute available free to the international
community in Open Access format.
This includes the WIT Transactions and all the
Journal papers. It constitutes a major initiative to
disseminate the work presented at Wessex Institute
conferences and those published in the WIT Press
Journals.

G Rzevski, C A Brebbia, Complex Systems,
WIT Press, Southampton and Boston, 2017.
G Rzevski, C A Brebbia, Complex Systems
Studies, WIT Press, Southampton and Boston, 2017.
S Syngellakis, Corrosion, WIT Press, Southampton
and Boston, 2017.
Y Villacampa, G M Carlomagno, S Ivorra,
C A Brebbia, Computational Methods and
Experimental Measurements XVIII, WIT Press,
Southampton and Boston, 2017.
P Vorobieff, C A Brebbia, Computational and
Experimental Methods in Multiphase and
Complex Flow IX, WIT Press, Southampton and
Boston, 2017.

The papers are listed in a series of well-known sites
in a move aimed to achieve the maximum number of
citations.

WIT Transactions
The transactions of the Wessex Institute
conference papers have been restructured in
order to achieve the highest impact. There are
now three of them:
WIT Transactions on Ecology and the
Environment
WIT Transactions on Engineering Sciences
WIT Transactions on the Built Environment
Their format is similar to that of the Journals and
they continue to be published in hard cover paper
as well as digital format.
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Publications

Wessex Institute International Journals

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 interdisciplinary 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
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
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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

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

Publications

International Journal of
Energy Production and
Management
The International Journal of Energy
Production and Management: The
Quest for Sustainable Energy covers
the different 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

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.

The International Journal
of Environmental Impacts:
Management, Mitigation
and Recovery

The International Journal of
Environmental Impacts: Management,
Mitigation and Recovery provides an
international forum to discuss the
numerous environmental problems
present in modern society and their
impacts, taking into account scientific,
economic and social issues. https://
www.witpress.com/journals/ei
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Campus Facilities

Campus Facilities

T

he 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 selfcontained. 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.

Annual WIT BBQ – 2017

helped WIT in its initial stages, and Dr Julian Lewis,
who has been a most active supporter of the Institute.

The traditional Wessex Institute (WIT) BBQ was held
during a summer weekend in the grounds of the
Among the attendees were the first two West Point
Ashurst Lodge Campus, with the participation of many Cadets who visited WIT to complete their final year
colleagues and members of staff, as well as suppliers research projects.
and friends of WIT.
Music was provided by the saxophonist duo,
The weather was exceptionally good, with blue, sunny DC Saxes, who played a series of delightful pieces,
skies and very warm. The main course was the usual, most appropriate for the event, creating just the right
excellent roasted Hampshire lamb with a variety of
atmosphere for a very enjoyable afternoon summer
salads and side dishes.
party.
The occasion brought together colleagues from many
different parts of the world, including the USA and
several countries in Europe. Special guests, included
two New Forest MPs, Mr Christopher Chope, who
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The annual BBQ is always a very happy occasion
and a great way for WIT to express its gratitude to its
many collaborators around the world.

Senior Staff

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 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, after being educated at Military Colleges. 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

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 Impacts. 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. He 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 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.
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Senior Staff

Robert A Adey

Stavros Syngellakis

John Baynham

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 the world.

Prof Syngellakis has a long career in teaching and
research in solid and structural mechanics. He
has published well over 110 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.

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.
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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.

Senior Staff

Sharon Mellings

Andrés Peratta

Alan Morgan

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
at WIT 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.

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.

Alan Morgan is the Computer Systems Manager at
Ashurst Lodge and implements all the computer
hardware, software and networking systems across
the group. Alan has been involved in a number
of projects to improve the facilities available at
Ashurst Lodge, including the recent upgrade to a
fibre broadband internet connection. He obtained his
degree in Microelectronics and Software Engineering
at Newcastle University.
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Adjunct Staff

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

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 electrophoton 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

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 involved
in the strategic running of the
Institute
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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 Emeritus 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

for Wessex Institute 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.
Tom is currently acting as a
Principal Investigator on a
project sponsored by the Office
of Naval Research’s Sea Based
Aviation Program. Currently
the project is focused on
developing a corrosion service
life model that can be used to
predict the long term galvanic
corrosion risk to aircraft
structures.

Adjunct Staff

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

Fabio Garzia

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 USA office,
working primarily with fatigue
and fracture mechanics. His
activities involve acting as a
representative at conferences
and interacting with contacts
made at those meetings.

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.

Tim Froome
Tim Froome is Managing
Director of the BEASY Division.
He studied Civil and Structural
Engineering at Sheffield
University, and also holds a
Master from Imperial College in
Management Science. He has
substantial experience in the
fields of product development,
marketing, technical support
and customer relationships. He
is also responsible for working
with customers across the
world.

Ove Gudmestad
Prof Ove Gudmestad is
Professor at the University
of Stavanger and Adjunct
Professor of Cold Climate
Technology, Norwegian
Technical University, Trondheim
and Arctic University of
Norway, Tromsø. His main
research interests are oil and
gas development, marine
technology and operations,
cold climate engineering, and
offshore wind engineering. He
graduated at the University
of Bergen and studied at
Massachusetts institute of
Technology.
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Santiago Hernandez

Taek-Soo Jang

Abdul Khan

Prof Santiago Hernandez from
the University of A Coruña,
Spain frequently visits the
Wessex Institute to present
courses on topics such as
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.

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 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

Ted Hromadka
Dr Hromadka is Professor
at West Point and Principal
at Hromadka & Associates,
Costa Mesa, California. His
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.
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the Kuwait Institute for
Scientific Research for local
environmental problems.

Andrea Mammoli

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

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.

Adjunct Staff

Giorgio Passerini
Prof Giorgio Passerini is an
Associate Professor at the
Department of Industrial
Engineering and Mathematical
Sciences 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.

Giovanni Perillo
Giovanni Perillo graduated
in Civil Engineering at the
University of Naples Federico
II, Italy, and is Professor
of Environmental Topics
at University of Naples
Parthenope. He has been
involved in several worldwide
international research projects
and he is author of more than
Cristina Peratta
Dr Cristina Peratta is a member 120 scientific publications in
a variety of engineering fields.
of the BEASY Industrial
Division, and works on specific He is currently a member of
several worldwide International
customer consultancy and
Scientific Committees and
development projects in the
field of corrosion and cathodic Journal Editorial Boards. He
has also managed several
protection simulation related
highly-technical environmental
to the oil and gas industries.
engineering projects. He is
Cristina’s background is in
applied physics and numerical a member of the National
Geographic Society and of
modelling. Her research
the New York Academy of
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.

Sciences. He was chairman
of the Italian National
Environment Commission and
has received an Italian Prime
Minister Public Merit award.

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.

George Rzevski
Prof George Rzevski is an
academic, entrepreneur and
consultant based in London,
UK. He is Emeritus Professor,
Centre for Complexity and
Design, The Open University,
UK and Executive Chairman,
Multi-Agent Technology Ltd,
London and Helsinki. George
has acted as Visiting Professor
at many well known centres of
excellence round the world.
Prof Rzevski is a founder
of a network of advanced
technology companies, which
include organisations based in
the UK, Russia, Germany and
Finland. The companies are
engaged in developing and
marketing multi-agent systems
for managing complexity.
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George was a Professor at
the Open University where
he was Director, Centre for
the Design of Intelligent
Systems. His Centre was
well funded by grants from
government and industry. As
a tribute to his successful
research career, the University
established a new ‘The George
Rzevski Complexity Science
Laboratory’.

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.

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
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Leopold Skerget

Antonio Tadeu

Prof Leopold Skerget from the
University of Maribor served
for many years as Head and
Chair of the Institute for Power,
Process and Environmental
Engineering. He has worked in
the development of boundary

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. He is founder
and Director of Acoustics and
Vibrations at the University of
Coimbra.

element methods for heat
transfer and momentum
transport in fluids, an area
in which he has numerous
publications. Leopold has
long established links with
the Wessex Institute, where
he started his research into
Boundary Elements. He has
collaborated in many other
joint activities including the
organisation of conferences,
and served as a member of the
editorial boards of WIT Press
publications.

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 (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,

The Boston Office

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

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
books 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
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.

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.

Prof Yolanda Villacampa
from the Department of
Mathematics of the University
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.
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Visiting Researchers
and the Environment at IIT Kanpur, and was able to
develop a set of talks related to the research he had
undertaken at WIT. His visit also allowed him to renew
his efforts in utilizing meshless methods, as well
as BEM techniques, and to talk with real experts in
numerical methodology. The advice and interactions
with Prof Carlos Brebbia and members of the WIT
staff allowed him to re-examine basic concepts and
review the wide range of applications of these unique
numerical approaches.
During his stay at WIT, he worked on a local meshless
technique to display 3-D wind fields. He designed

Darrell Pepper, University of Nevada,
Las Vegas
Prof Darrell W Pepper, from University of Nevada Las
Vegas (UNLV), spent part of his sabbatical at Wessex
Institute. It was, in his words, “a welcome change
from the hectic activities and obligations at UNLV”.
The visit allowed him to think and to contemplate
several research initiatives that he had begun while
at UNLV, and to devote uninterrupted time to work
on new algorithms. In addition, he was invited to
the International Workshop on Energy, Combustion,

R E S E A R C H R E P O R T 2 0 17

the model to interface with real-time data from
meteorological instruments (e.g., meteorological
towers or sodars located at the fire departments
– allowing real-time data to be used by the first
responders to quickly assess emergencies and
releases of hazardous materials. Wind speeds,
directions, and temperatures at each fire department,
including access to local weather service data and
forecasts, are used to provide data to the model.
To illustrate the model, the first figure shows the
fire station locations (denoted by red dots), the next
shows a hypothetical set of wind vectors and the

Visiting Researchers

one on the right displays the resulting 3-D wind
field within the Las Vegas Valley. By utilizing a local
meshless technique coupled with a mass consistent
technique, it is possible to rapidly display a 3-D wind
field based upon the sparse set of data transmitted
via the internet from the fire departments.
The model can be extended to include more intricate
flow patterns around buildings and in street canyons,
(illustrated below) to show velocity vectors (indicating
flow magnitude and direction) and particulate
dispersion patterns around an array of buildings
at 2 m above the ground. Recirculation zones and

eddies are created downstream of the buildings
and within the street canyon. The figure on the right
depicts flow streams and wake effects around two
objects displayed on an iPhone. The particles, which
represent concentration with specific densities, are
dispersed not only around the buildings but also
caught within their wakes. By coupling real-time
meteorological data with 3-D modeling, a threedimensional picture of the winds flowing over (and
through) the city can be quickly established.
Utilizing a connection to the internet, first responders
can make use of their mobile devices, such as

phones, tablets, and laptops, to access real-time
models of the 3-D wind fields.
The intent of this research is to provide a numerical
method for rapidly displaying 3-D wind fields utilizing
sparse meteorological data - a luxury first responders
do not have when faced with an emergency situation.
The wind field model will enable fire stations and
firemen carrying their mobile devices to display
meteorological data updated in real-time.

Flow and dispersion patterns around an array of
buildings
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to demonstrate the reliability of the theory and its
practical applications.
Cadet Walas worked on the interference between
pipelines and high voltage power lines. The
importance of the project is that power lines can
induce currents in pipelines which can not only be
dangerous for the operators but produce corrosion
as well. Pipelines are usually protected against
corrosion by DC currents, produced either by a
series of sacrificial anodes or metal rods which
receive an electrical current. In both cases the
electrical field will be disturbed by the AC induced
currents. The project consisted of developing a BEM
computer code to investigate the problem further.

Cadets Nicholas Chatel and Avery Walas from
West Point

Research Visitors from
West Point Academy
The academic year of 2017 also saw two cadets
from West Point staying at the Lodge to carry out
research under the direction of members of WIT
Staff. They were Cadets Avery Walas and Nicholas
Chatel who were completing their final year project
under the supervision of Jerry Connor, Andrés
Peratta and Sharon Mellings.
The projects were based on Boundary Elements
and consisted of developing two separate codes
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Cadet Chatel instead carried out research related
to crack stability. The project related to the
determination of the stress field at the top of the
crack to determine if the crack can become unstable
and grow out of control. The method used included
the determination of a contour integral based on
the results of a linear character fracture mechanics
analysis. The project has numerous practical
applications including the design of crack arrestor
systems in aerospace, nuclear energy, structures
and many other cases.
The interaction between the visitors and the
researchers at WIT was most beneficial and
hopefully will lead to further collaboration.

Kelsey Linnell
Kelsey Linnell is an NSF Research Fellow pursuing
a PhD in Applied Mathematics with Dr George
Pinder at the University of Vermont. George is a
member of the WIT Board of Directors and longtime collaborator with the Institute. She visited the
Wessex Institute through a Competitive Innovation
Initiative Grant awarded through a special program.
This grant allowed her to explore an extension of her
thesis work numerically modelling Aquifer Thermal
Energy Storage (ATES) systems, while travelling
abroad and meeting other scientists involved in
sustainable systems and porous media modelling
research.
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Her research while at Wessex Institute focused on
pairing data centre cooling with district heating
through ATES. The ATES system would allow for
efficient data centre cooling using groundwater to
absorb and remove excess heat. The excess heat
could then be stored in the aquifer and later used
for heating other buildings like homes. Pairing the
two thermal applications is advantageous because
it allows for more efficient heating of buildings
through using waste heat, while regenerating the
thermal sink required for cooling the data centre.
With proper design this system could be both carbon
neutral and sustainable.
During her visit Kelsey worked on a numerical
model of such a system, and sought to validate her
model. When the model is complete, and validated,
she hopes that it can be used to run experiments
investigating the feasibility and effectiveness of
such a system.

The Special Medal
depicting the
Wyvern of Wessex,
the dragon battle
standard of the Kings
of Wessex, who later
became Kings of England.

Special Medal

T

he Wessex Institute awards the special Medals
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.
In 2017 a Special Medal was awarded to
Prof Massimo Guarascio, from University of Rome
“La Sapienza”, Italy.

Massimo Guarascio
Massimo Guarascio is Full Professor in the scientific
field of Engineering and Safety of Excavations. His
research activity is mainly focused on applications
of risk analysis. From 2000 until 2014 he was
Dean of the Safety and Security Engineering
Area at the University of Rome “La Sapienza”.
He has been Full Professor at the Faculty
of Engineering, University of Rome “La
Sapienza”, in the Department of Chemical
Engineering, Materials and Environment
and also at the Faculty of Engineering of
the University of Trieste. He is currently
retired but still lecturers of ‘Safety at Work’,
‘Risk Analysis’ and other related subjects for
the Master Degree Courses in ‘Safety, Security

and Civil Protection Engineering’ at the Faculty of
Engineering of University of Rome “La Sapienza”.
He is author of over one-hundred technical publications
and scientific topics of Safety and Security Engineering.
He is co-Founder and co-Chairman of the WIT Safety
and Security Engineering (SAFE) conference series and
co-Founder and co-Editor of the International Journal
on Safety and Security Engineering (WIT Press).
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Prigogine Medal 2017

T

he 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
on research in biological and ecological systems.
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 2017 Award
The recipient of the 2017 Award was Prof João Carlos
Marques from the University of Coimbra, Portugal.
João Carlos Marques was born in 1957 and studied at
the University of Lisbon, where he received a graduate
degree in biology in 1980. From early on, he was
intrigued by scientific research, particularly in the field
of marine biology and ecology, and thus pursued his
academic studies, earning a PhD in ecology from the
University of Coimbra in 1989, where subsequently he
became Assistant Professor. Pursuing his academic
career, he became Full Professor in 2004.
Marine and estuarine ecology has since then been
his core area of research, and he soon developed an
interest in aquatic ecosystems in general, as well as
on their interface with terrestrial ecosystems, always
focusing on the study of ecological processes and
their characterisation, quantification and modelling.
Data and concepts integration gradually led to a
broader view of sustainability problems of both
natural and human built systems, namely focusing
on the ecosystems services approach and on the
development and application of suitable ecological
indicators of ecosystems health and performance.
Since 1990 he has coordinated 21 large research
projects both funded by Portuguese Agencies and
the European Union, and has also participated as a
member of the research team in 20 others.

Additionally, he played a key role in creating new
research infrastructures at Portuguese national level,
namely acting as general coordinator of a network
for integrated long-term observation and research on
coastal systems and hydrographical basins.
He has authored or co-authored more than 250
scientific papers in international referred journals,
six books and 17 book chapters. Moreover, he has
supervised the research work of many PhD students
in Portugal and abroad. Besides his academic activity,
he regularly took over scientific and administrative
responsibilities.
The Rector of the University of Seville, Prof Miguel A
Castro presented the award to Prof Marques.

Special Prigogine Lecture
Prof João Carlos Marques delivered his inaugural
address entitled “Coastal systems in transition: The
game of possibilities for sustainability under global
climate change”. A summary of his comments is
given below:
“Marine environments, namely coastal systems,
are in severe decline, mainly as a result of over
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exploitation, pollution and indirect impacts of climate
change. This has resulted in an increasing awareness
of the profound impact of humans on the behaviour of
ecosystems and the need for approaches capable of
sustaining and repairing them.
“The increase of stress-induced changes in marine
environments required the development of different
managing tools, namely indicators for the early
detection and evaluation of environmental responses
to pollution effects at different levels of organisation,
and predictive models to avoid or mitigate negative
impacts from human activities. The quest for
ecological sustainability and sustainable development
remains a crucial challenge.
“Three major drivers can be identified: the search
for human well-being in its several facets; the
conservation of environmental equilibrium; and
demand for prosperity. Sustainable management
may then be described as achieving a balance
between delivering the economic services provided

Prigogine Awardees

by the environment while maintaining and protecting
the ecological systems, taking into account time,
relationships and biophysical limits.
“Sustainable environmental management involves
complex conceptual problems and can only be
attained in terms of a multidisciplinary approach. This
approach should be environmentally and ecologically
sustainable, economically viable, technologically
feasible, socially desirable or, at least, tolerable,
administratively achievable, legally permissible and
politically expedient. In this endeavour problems
must be addressed in the light of systems ecology
principles because ecosystems are complex adaptive
systems, characterised by historical dependency,
nonlinear dynamics, threshold effects, multiple basins
of attraction and limited predictability.”

2004 Sven Jorgenson
		
2005 Enzo Tiezzi
2006 Bernard Patten
2007 Robert Ulanowicz
2008 Ioannis Antoniou
2009 Emilio Del Guidice
		
2010 Felix Müller
2011 Larissa Brizhik
		
2012 Gerald Pollack
2013 Vladimir Voeikov
		
2014 Mae-Wan Ho
		
2015 B Larry Li
		
2016 Brian D Fath
2017 João Carlos Marques

Pharmaceutical University
of Copenhagen
University of Siena
University of Georgia
University of Maryland
University of Thessaloniki
National Institute of
Nuclear Physics in Milano
University of Kiel
Bogolyubov Institute for
Theoretical Physics
University of Washington
Lomonosov Moscow State
University
The Institute of Science in
Society
University of California,
Riverside
Towson University
University of Coimbra
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The George Green Medal

T

he George Green Medal was awarded for the
first time at the 37th International Conference
on Boundary Elements and other Mesh Reduction
Methods held in 2014. The medal was launched as a
joint initiative by the University of Mississippi and the
Wessex Institute.

It is impossible to understand how George Green was
able to acquire his knowledge in a backwater place
of England, as Nottingham was at that time. He only
had access to a local library and distributed his work
around sponsors who were unable to fully appreciate
its importance.

The importance of Green’s work cannot be overemphasised, particularly his development of his
functions which set the basis for boundary elements.
Very little is known about George Green – there is
not even a picture of him and hence the Medal can
only depict his windmill near Nottingham, relating
to his trade. Green was totally self-taught and
published a few copies of his most famous works on
a subscription basis only.

One of these sponsors pointed out the work to a
Cambridge don and this led to him completing a
degree and being awarded a Fellowship at that
University, which he had to leave due to illness.
He died shortly thereafter. His research was forgotten
and only rediscovered much later on, thanks to Lord
Kelvin. The Green Medal was established to honour
George Green and as a reward for outstanding
research carried out in BEM.

Henry Power
The 2017 George Green Medal was awarded to
posthumously to Professor Henry Power from the
University of Nottingham. The award was presented to
Henry’s widow, Beatriz, who accepted it on his behalf.

As no image exists of George Green the medal’s front
shows Green’s Mill in Sneinton, Nottinghamshire,
which was owned by Green’s father and where George
would have worked for part of his life.
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Henry was born in Caracas, Venezuela, where he
graduated from the Central University of Venezuela
as a Civil Engineer, after which he studied at MIT.
Upon his return to Venezuela, he worked at the
Central University, starting as a Research Fellow and
becoming Professor in charge of the University’s
Institute of Fluid Mechanics.

It was during that time that Carlos Brebbia met Henry
at an International Conference in Novo Hamburgo,
Brazil where they discussed the possible application
of boundary elements to problems such as bubble
mechanics. This led to Henry spending his sabbatical
leave at Wessex Institute, where he afterwards
stayed for nine years, becoming Head of its Advanced
Computing Division.
In 2000 Henry joined the University of Nottingham’s
Faculty of Engineering, where he established a long
and distinguished career spanning 17 years. Blessed
with a brilliant mathematical mind, he always felt
that there was no problem that could not be looked at
from a numerical point of view.
Throughout his academic career in the UK, Henry
taught many courses on advanced numerical
techniques, among others. He continued to develop
the pioneering Boundary Element Method and its
industrial applications. His research covered many
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areas of applied mathematics and he had numerous
collaborators around the world. An outstanding
researcher, his mathematical ability was matched
by his phenomenal work rate. He was exceptionally
well versed in leading difficult areas of numerical
modelling with the novel use of boundary element
and other meshless techniques. During his stay at
WIT he became an Editorial Board Member of the
International Journal of Engineering Analysis with
Boundary Elements, where he contributed with
numerous papers and was renowned as one of the
best reviewers.
Henry was very much a family man. He is survived by
his wife Beatriz, who teaches Spanish at Nottingham
University, and his son Guillermo and daughter
Coromoto.

Antonio Tadeu
A second George Green Medal was awarded to
Professor Antonio Tadeu from the University of
Coimbra, who gave a short address on “Life at the
Edge: 20 years of work in Boundary Elements and
other Mesh Reduction Methods”
His early work under Professor Eduardo Kausel at MIT
was oriented towards the solution of seismic problems
using integral equations. This developed into a series
of other applications, including thermal problems and
acoustics. More recently, he focused on the setting
up of his Institute of Acoustics and Vibrations where
experimental work can be carried out to validate
numerical solutions and further understand practical
engineering problems. Much of his current work
relates to environmental issues and human comfort.
Antonio is a member of the WIT Board of Directors
and Adjunct Professor at the Institute 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.
Antonio’s presentation first looked
back over a number of boundary
element and meshless reduction
techniques developed over the last
twenty years to simulate steady and
unsteady wave propagation in solid
and fluid media, and heat, air and
moisture flow. It covered 2D and

3D formulations, and also included a set of analytical
solutions developed for circular multi-layered
subdomains. These can be used as fundamental
solutions. It went on to show how different coupled
techniques, in particular the BEM-FEM approach,
perform when used to solve problems for which
material properties change continuously.
All the proposed formulations were verified against
known analytical solutions for simple geometries,
such as circular cylindrical domains
and flat multilayered systems
to illustrate the efficiency of the
proposed methodologies. Numerical
and experimental applications
were presented to illustrate
the applicability of the various
formulations.
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The Brebbia Foundation
Juan Carlos Servin

The Boldre Hoard
In 2017, the Brebbia Foundation made a substantial
donation to allow St Barbe Museum in Lymington
to retain the Boldre Hoard within the New Forest
community.
The Boldre Hoard, which was found in 2014 in
the Museum’s home town using metal detection
equipment, consisted of over 1,600 coins. Buried in

a Romano-British pot, the coins dated back as far as
the third Century.
To keep the Hoard together the Museum needed to
raise £30,000 requested by the British Museum.
The Brebbia Foundation generously responded to
the campaign launched by the St Barbe Museum.
As a consequence of the donations achieved by the
campaign the coins will now be exhibited at the
museum.

The Brebbia Foundation has instituted a new prize
to be awarded to the best graduate of the branch
of Engineering at the Military College of Argentina
(Colegio Militar de la Nación).
The objective of the Brebbia Foundation is to promote
advances in sciences and engineering, including
training and research. It also aims to encourage
new generations to study engineering sciences. As
in the case of other prizes offered through WIT, the
recipients are people of the highest integrity.
Juan Carlos Servin obtained very high grades during
his studies and participated in many activities which
helped to enhance his military capabilities. He rose
through the ranks, having entered the College as a
non-commissioned officer, reaching the highest level.
He is now serving as 2nd Lieutenant in the Battalion
of Mountain Engineers in the north of the country.
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Special Visitors

Special Visitors
Professor Ciara Heavin from University College
Cork, Ireland and Professor Alexander Rabasa from
the University Miguel Hernandez, Spain visited the
Wessex Institute campus in the New Forest to discuss
collaboration in the field of Big Data Innovation and
Applications.
The huge amounts of information from companies,
entrepreneurs and governments greatly complicates
the process making in any field. Innovative
technologies and new applications in different
branches of science and engineering can explore the
inter-relationship between people, processes and
technologies in a variety of big data scenarios.
The two colleagues held discussions with Professor
Carlos A Brebbia, Director of WIT and Ms Irene
Moreno, Conference Manager of the same Institute, in
order to launch a series of activities on this topic.
These will aim to bring together expertise in
Computer Sciences, Statistics and Business as well
as practitioners, offering leading edge solutions
to data management from the perspective of Big
Data, Data Mining, Data Analysis and Business
Intelligence. From these disciplines all stages of
the Data Management process are addressed, ie
data collection, integration, storage, pre-processing,
analysis and visualisation.
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ASCE/UK Meeting

ASCE/UK Meeting
He emphasised that the objective of WIT is to
disseminate technical knowledge at an international
level. He explained the different types of research
projects carried out using the latest computational
tools developed by the Institute.
Carlos also mentioned that in addition to a substantial
amount of R&D work for industry, WIT organises a
programme of international courses and conferences
per year which bring together members of the
community. The meetings tend to focus on the
exchange of information in a friendly atmosphere.

A

meeting of the ASCE/UK Group took place at the
Wessex Institute to keep the UK members abreast
of new developments in the Society. WIT hosts
the ASCE/UK Group and organises events for the
members to attend.
This is however the first time that the President of
Region 10 (ie which comprises the rest of the world
except the USA) participated
in a meeting. He is Professor
Constantine Memos from the
University of Athens.
The meeting started by Carlos A
Brebbia, Director of WIT, welcoming
the delegates and giving a
short presentation on the work
carried out at Wessex Institute.
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Following Carlos’ address, the President of the Region
10, Professor Constantine Memos, described some of
the activities of the constitutive groups.
Constantine proceeded to give a short presentation on
“Sustainability in Coastal Studies”. The emphasis was
to assess the potential for ecological enhancement
through the use of porous breakwaters.
Another technical presentation was
by Prof Patrick de Wilde of ASCE
(Belgium) and a member of the Board
of Directors of WIT, on “Challenges
of Implementing State of the Art
Structural Codes in a Developing
Country”.

Prof Santiago Hernandez from La Coruña University,
Fellow of ASCE and member of the Board of Directors
of WIT, gave a talk on “Optimum Design of Long Span
Bridges”.
The last presentation by Prof Stefano Mambretti
from the Politecnico de Milano, and also a member
of the Board of Directors at WIT, was on the topic of
“Optimisation of Milano Water Supply Network”.
The presentations were
followed by discussions
and comments from the
audience.
After that a light lunch was
offered, subsequently an
informal meeting of the
ASCE/Group to discuss the
way forward.

Awards

Special Seminar on Boundary Elements
Professor Carlos A Brebbia gave a special lecture on
Fundamentals of the Boundary Element Method and its
Applications in Industry at the School of Engineering of
the University of St Cyril and St Methodius in Skopje.
The speaker was introduced by Professor Darko
Moslavac, Dean of the School. Ing Mile Dimitrovski,
in charge of International Relations at the Institute of
Engineers and Architects, referred to the importance
for these professionals to update their skills and be
aware of the latest developments.
Carlos started by expressing his appreciation to
the substantial number of colleagues attending the
meeting, including many participants from industry.
He was also grateful for the invitation, to Professor
Moslavac, Ing Dimitrovski and Professor Todorka
Samardzioska, Vice Dean of Civil Engineering, who
obtained her PhD at the Wessex Institute.
Carlos’ lecture concentrated on the fundamental
concepts behind the Boundary Element theory and
its relationship with other numerical techniques,
particularly finite differences and finite elements. His
approach was to focus on the common basis of all
numerical methods and how this relates to a wider
interpretation of the Principle of Virtual Work, the
foundation stone for all numerical methods.
He described how the different methods, such as finite
differences, finite elements and boundary elements,

among others, can be interpreted as based on mixed
principles and transformation of the governing
equations. The idea is to propose an approximate
function and try to minimise the errors in different
ways depending on the method under consideration.
The boundary element method is based on the
elimination of the domain equations by the careful
use of special functions (ie fundamental solutions).
The result is a system of equations that relate the
values of the boundary nodes to each other.
Carlos then explained through a series of examples
the advantages of boundary elements in terms of
simple mesh generation (ie only on the boundary the domain does not need to be discretised); accuracy
of results (as a consequence of the use of special,
ie fundamental solution functions); moving meshes
(which can follow moving boundaries); problems
extending to infinity (ie due to the special character
of the fundamental solution) and problems in which
elements need to be added (such as in crack growth).

interface with the Rapid Manufacturing machines. The
future – Carlos thought – is in terms of integrating the
analysis tools within the design and manufacturing
processes. These developments are now taking place
and their implementation will accelerate the dawning
of a new industrial revolution. Boundary Elements,
Carlos thinks, are well positioned to take advantage of
this. The lecture was followed by a series of questions
and remarks regarding other possible applications of
the methods.

His conclusion was that the advantages of the method
for many types of problem outweigh those methods
such as finite elements. In addition, it is easy to
combine both techniques, something that has been
pioneered at the Wessex Institute.

Following the lecture, a visit was arranged to the new
offices of the Institute of Engineers and Architecture,
where further collaboration was discussed. At the end
of the visit, Carlos was offered two paintings by Zivko
Popvski, who specialises in the topic “Flowers for
Peace”. He is currently President of the Macedonian
Red Cross and was nominated for the Nobel Peace
Prize in 2009.

His final remarks referred to the importance of
boundary elements in terms of its suitability to
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WIT Conferences 2017

WIT Conferences 2017

T

he following conferences were organised by the
Wessex Institute in 2017, usually in collaboration
with other institutions and organisations with which
WIT has well-established links:
Second International Conference on Coastal Cities
and their Sustainable Future (COASTAL CITIES)
Cadiz, Spain

11th International Conference on Ecosystems and
Sustainable Development (ECOSUD), Cadiz, Spain,
15th International Conference on Studies, Repairs
and Maintenance of Heritage Architecture
(STREMAH), Alicante, Spain.
Fourth International
Conference on Water &
Society (WATER & SOCIETY),
Seville, Spain.

25th International
Conference on Modelling,
Monitoring and Management
of Air Pollution (AIR
POLLUTION), Cadiz, Spain

Fifth International
Conference on Disaster
Management and Human
Health Risk: Reducing
Risk, Improving Outcomes
(DISASTER MANAGEMENT),
Seville, Spain.

Second International Conference on Building
Information Modeling (BIM) in Design,
Construction and Operations (BIM), Alicante, Spain.
The New Forest Complex Systems Conference
(COMPLEX SYSTEMS), New Forest, UK.
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Ninth International Conference on Sustainable
Development and Planning (SUSTAINABLE
DEVELOPMENT AND PLANNING), Bristol, UK.

First International Conference on Timber
Structures and Engineering (TIMBER
STRUCTURES), New Forest, UK.
Ninth International Conference on Computational
& Experimental Methods in Multiphase & Complex
Flow (MULTIPHASE FLOW), Tallinn, Estonia.
Eighth International Conference on Computational
Methods and Experiments in Material and
Contact Characterisation (MATERIALS
CHARACTERISATION), Tallinn,
Estonia.

18th International Conference on Computational
Methods and Experimental Measurements
(CMEM), Alicante, Spain.
11th International Conference on
Earthquake Resistant Engineering
Structures (ERES), Alicante, Spain.

Seventh International
Conference on Safety and
Security Engineering (SAFE),
Rome, Italy.

Ninth International Conference
on Sustainable Water Resources
Management (WATER RESOURCES
MANAGEMENT), Prague, Czech Republic.
Ninth International Conference on
River Basin Management (RIVER BASIN
MANAGEMENT), Prague, Czech Republic.

40th International Conference
on Boundary Elements
and other Mesh Reduction
Methods (BEM/MRM), New
Forest, UK.
12th International Conference
on Urban Regeneration and
Sustainability (SUSTAINABLE
CITY), Seville, Spain.

23rd International Conference on Urban
Transport and the Environment (URBAN
TRANSPORT), Rome, Italy.
Seventh International Conference on
Energy and Sustainability (ENERGY
AND SUSTAINABILITY), Seville, Spain.
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WIT Conferences 2018

T

he WIT Conference programme comprises the
following 22 meetings in 2018:

14th International Conference on Monitoring,
Modelling and Management of Water Pollution
(WATER POLLUTION), A Coruña, Spain

16th International Conference on Railway
Engineering Design and Operation (COMPRAIL),
Lisbon, Portugal

Second International Conference on Islamic
Heritage Architecture and Art (ISLAMIC HERITAGE
ARCHITECTURE), Malta

Sixth International Conference on Flood and Urban
Water Management (FRIAR), A Coruña, Spain

12th International Conference on Advances in
Fluid Mechanics (AFM), Ljubljana, Slovenia

Fourth International Conference on Defence Sites:
Heritage and Future (DEFENCE HERITAGE), Malta

15th International Conference on Structures under
Shock and Impact (SUSI), Seville, Spain

The 2018 International Conference on High
Performance and Optimum Design of Structures
and Materials (HPSM/OPTI), Ljubljana, Slovena

Eighth International Conference on Sustainable
Tourism (SUSTAINABLE TOURISM), Vienna, Austria

11th International Conference on Risk Analysis and
Hazard Mitigation (Risk Analysis), Seville, Spain

First International Conference on Urban Growth
and the Circular Economy (URBAN GROWTH),
Alicante, Spain

26th International Conference on Modelling,
Monitoring and Management of Air Pollution (Air
Pollution), Naples, Italy

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

Fourth International Conference on Environmental
and Economic Impact on Sustainable Development
(Environmental Impact), Naples, Italy
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Tenth International Conference on Sustainable
Development and Planning (SDP), Siena, Italy
Third International Conference on Energy
Production and Management: The Quest for
Sustainable Energy (Energy Quest), New Forest, UK
41st International Conference on Boundary
Elements and other Mesh Reductions Methods
(BEM/MRM41), New Forest, UK
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Associates of Wessex Institute

Ninth International Conference on Waste
Management and the Environment (Waste),
Seville, Spain
24th International Conference on Urban Transport
and the Environment (Urban Transport), Seville,
Spain
Seventh International Conference on
Harmonisation between Architecture and Nature
(ECO-ARCHITECTURE), New Forest, UK.
First International Conference on Urban Agriculture
and City Sustainability (URBAN ARCHITECTURE),
New Forest, UK.
11th International Conference on Modelling and
Measurement in Medicine and Biology (BIOMED),
New Forest, UK
For further information see:
www.wessex.ac.uk
or contact WIT Conference Information:
enquiries@wessex.ac.uk

Fellows of
Wessex Institute

T

he rank of Fellow is awarded in recognition
of personal achievements within the field
of Engineering and Sciences as well as for
collaboration in the Research and Training
programmes at Ashurst Lodge. There are a series
of privileges for Fellows, which include preferential
treatment at events organised by WIT, such as
short courses held at the Lodge throughout the
year, publications of WIT Press and access to
residential and research facilities at the Lodge.
In general, Fellows have priority in their dealings
with the Institute. A series of new Fellows were
appointed during 2017.

Associates of Wessex
Institute
CTC Aviation Training School provides training for
pilots and managers for the international aviation
industry.
CTC has its UK headquarters in the proximity of
Ashurst Lodge and this has resulted in an enhanced
level of collaboration. Many of the full-time students
are also accommodated on the WIT campus.
Following graduation the high standards of CTC
training ensure that the graduates are employed by
the aviation industry all over the world.

New Link
Agreements

L

ink agreements have been signed
with the following institutions:
Atlântica University Higher
Institution, Portugal
Saveetha Dental College, India
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