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Arup helped to realise architect Zaha 
Hadid’s vision for the Chanel Travelling 
Pavilion. This spectacular structure is 
designed to be packed away into 
standard shipping containers, enabling 
it to travel the world.
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PROFILE

PROLIFIC INVENTOR
PROFESSOR MANDY CHESSELL FREng

Software engineers have to work harder than most to 
keep up with their rapidly evolving technology. With 
a reputation for being an innovator, Mandy Chessell’s 
career as a software engineer has relied on developing 
as quickly as her subject. She has also become an expert 
in innovation and how it happens. Michael Kenward 
interviewed her at Europe’s largest Software Development 
Lab, IBM Hursley, near Winchester.

As both a ‘Master Inventor’ and a 
‘Distinguished Engineer’ with IBM, 
Mandy Chessell clearly knows a lot about 
software engineering.  Within IBM, her 
work falls under the banner of information 
management.  Mostly, she explains, this 
means developing products for websites 
through which companies can run their 
businesses.  She is also responsible for 
software that is used in cash machines. “This 
ensures that the ATM computer and the one 
in your bank talk to each other.”

BEFORE THE INTERNET
This wasn’t the career that Mandy Chessell 
anticipated when she started to study 
O-level computing and information 
technology.  The subject had entered the 
school system, just about, and computers 
were beginning to escape from computer 
rooms into places where people could see 

them but there was no internet to manage.  
Computing certainly was not the all 
pervasive and dominant subject that it  
has since become.

Chessell chose computing because it 
fitted in with her interest in making things.  
“As a child,” she says, “I used to make soft toys 
and furniture for my dolls.”  At school, she 
enjoyed using her hands – woodwork was 
a favourite subject.  She was also good at 
maths and the science subjects that often 
presage a career in engineering.  There were, 
though, limits to what she actually enjoyed 
cutting up.  “In biology there was a lot of 
dissecting little creatures. I just didn’t like it.”

To get out of this, Chessell decided to 
study computing, first at O-level and then at 
A-level.  This turned out to be a wise career 
move. She went on to become one of the 
youngest engineers, at the age of 37, to be 
elected a Fellow of The Royal Academy of 

Mandy Chessell receiving The Royal Academy of 
Engineering Silver Medal in 2001
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BIOGRAPHY – Dominic Reeve, 
Vanesa Magar and Shunqi Pan
Dominic Reeve is Professor 
of Coastal Dynamics at the 
University of Plymouth. He 
has worked in industry and 
academia, published over 
150 research papers and is 
the author of two textbooks 
on Coastal Engineering and 
on Risk.

Dr Vanesa Magar is 
currently RCUK Academic 
Fellow at the University of 
Plymouth. Her research has 
focused on mathematical 
modelling applied to long-
term morphodynamics, to 
transport processes and 
fluid dynamics (in Coastal 
Engineering, Geophysics and 
Biology).

Dr Shunqi Pan is Reader 
in Coastal Engineering at 
the University of Plymouth 
and has more than 15 years 
experience in physical and 
numerical modelling of 
coastal hydrodynamics and 
morphodynamics.

PRACTICAL 
RESEARCH
The other key success factor 
of the LEACOAST projects has 
been in helping to develop a 
new approach to designing 
and monitoring flood defence 
schemes.  It has proved the 
benefits of extensive field 
measurements, essential for 
understanding the complex 
coastal processes interacting 
with the nearshore structures 
and validating mathematical 
models.  Both process-based and 
statistical modelling approaches 
developed within the projects 
are extremely useful to assist 
in quantifying the level of 

uncertainty associated with the 
more traditional deterministic 
modelling.  

Facilitating the involvement 
of practising engineering 
organisations as well as 
government agencies 
throughout the projects has 
permitted them to provide 
advice and, latterly and directly, 
the researchers to disseminate 
their scientific findings to 
industry to ensure the most 
updated research results of the 
projects can be turned into 
practical use and applied more 
widely and consistently by the 
coastal engineers.

The Sea Palling scheme 
has shown the effectiveness of 

maintaining a healthy beach 
to provide protection from 
flooding and erosion.  It also has 
additional benefits: it provides a 
solution that is less intrusive to 
the eye and provides a sheltered 
and extended beach behind 
the reefs which can be used for 
walking, swimming and other 
water sports.  It additionally 
helps restore the beach 
vegetation and wildlife in the 
areas sheltered by the reefs. 

Other beach protection 
schemes are in place in the area 
such as the groyne systems on 
the north and south and the sea 
wall on the south of the reefs, 
and it is clear that such defences 
do not provide the added 

benefits of beach protection 
schemes.  It is therefore likely 
that the benefit of reefs as a 
flood defence measure outgrows 
the added costs, at least in areas 
at great risk of coastal flooding 
and erosion. 

Offshore breakwater 
schemes have been used for 
beach erosion control in many 
countries and in great lakes as 
well as in coastal zones.  The 
threat posed by increasingly 
turbulent seas and the rise in 
water levels is likely to lead to 
a significant increase in the 
number of offshore breakwater 
schemes in the future.

The authors would like to thank 
Gary Atkins for his help in drafting 
this article.

OFFSHORE DEFENCES

Looking from Sea Palling beach to the southernmost reefs © www.stacey.peak-media.co.uk

Stage 3 works at Sea Palling, completed between 2002 and 2004, comprised beach recharge with sand of grain size 
distribution similar to the native material, the construction of a rock sea wall south of Reef 13  and the improvement of 
rock groynes between Cart Gap and Bramble Hill © www.stacey.peak-media.co.uk

LIFE MATTERS

To enhance the safety of life, property and the environment, we provide
independent assurance to companies operating high-risk capital-intensive
assets in energy and transportation so helping our clients ensure safe,
responsible and sustainable supply chains.

Services are provided by members of the Lloyd’s Register Group. 
Lloyd’s Register is an exempt charity under the UK Charities Act 1993. 

www.lr.org

“The safety we expect in our everyday lives depends
on things working - and working properly. The
platform producing the oil that fuels our vehicles, the
transport systems carrying people and cargoes - all
these assets must be properly managed and checked
to ensure they’re meeting the relevant standards.”
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EDITORIAL

DEFENCE 
TECHNOLOGY

The ‘root and branch’ defence review 
announced by the Government in July 
will examine not only the purpose and 
implementation of UK national defence 
policy, but its technological priorities.  The 
announcement coincided with an upsurge 
in the fighting in Afghanistan and debate 
in the media over the impact of equipment 
shortages on the capability of British armed 
forces.  A Green Paper is promised early in 
2010 with an in-depth Strategic Defence 
Review to follow after the general election.

Last year the Government published 
the first National Security Strategy, which 
states that the UK is committed to a high-
technology approach, retaining a broad 
range of capabilities to address not only 
support for current operations but threats to 
national security and national interests that 
may emerge or re-emerge in the future.

Against this backdrop, it is vital to 
remember the very long timescales 
associated with the research, development, 
manufacture, deployment and operational 
life of high-tech defence technology.  Two 
topical examples illustrate this point.

Earlier this summer, the Ministry of 
Defence announced that the planned 
upgrade of some 30 Puma helicopters would 
go ahead, extending their service life to at 

Dr Scott Steedman
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least 2022.  News reports state that new 
turboshafts will be installed, along with new 
gearboxes, tail rotors, engine controls and a 
digitised autopilot system.  The Puma is 40 
years old this year.

In October, Charles Haddon-Cave QC 
will publish his report into the Nimrod MR2 
tragically lost in Afghanistan in 2006 with 
14 crew members on board.  The Nimrod 
MR2 was an upgrade of the original Nimrod 
aircraft, which itself was based on the Comet 
civil airliner, with the first military versions 
being brought into service in 1969, 40 years 
ago.  According to the terms of the review, it 
“will examine the arrangements for assuring 
the airworthiness and safe operation of 
the Nimrod MR2 in the period from its 
introduction in 1979 to the accident on 2 
September 2006”. 

Extension of life brings its own 
challenges: operating in new environments, 
inserting new technology, ensuring safety 
protocols are up to date, for instance, but it 
is clear that very long service lifetimes can 
be extracted from defence equipment, given 
appropriate engineering resources.

Whatever technological path the 
Government sets out along today will 
therefore have a profound effect on its 
capacity to assure national security for many 
decades to come.  Whatever is known about 
the future, it is clearly far less certain than it 
appeared even 10 years ago. 

Simple facts will drive the emergence 
of future threats to the UK and the global 
economy on which we all depend so heavily.  
The current generation is witnessing the 
greatest rate of population growth in the 
history of the human race.  Education can 

curtail that rate of growth sometime in 
the next 50 years but, in the meantime, 
competition for food, water, oil and gas  
will escalate. 

Analysts point out that instabilities 
are more likely in areas of multiple 
environmental stress, where several of these 
factors apply.  Failed states quickly become 
havens for transnational groups operating 
outside international norms.  Climate change 
and sea level rise are likely to drive mass 
migration and inter-state tension.  Indeed, 
concern over security of raw materials is 
already driving the re-emergence of new 
mercantile powers, such as China’s interest 
in Africa.  The UK, on the other hand, will 
have limited financial muscle but a very 
strong interest in maintaining the smooth 
and reliable operation of the international 
markets on which the stability of its way of 
life depends.

Roll this forward 50 years and what we 
can see is that for the UK to maintain a 
broad range of capability in an uncertain 
world with limited budgets will require the 
very best that science and engineering can 
provide.  It is disappointing then, that the 
National Security Strategy contained no 
reference to engineering advice.  As the 
process moves from Green Paper to full 
Strategic Defence Review, it is essential that 
the voice of science and technology is loud 
and clear, not just for effective procurement, 
but for effective policy and strategy 
development in the first place.

 
Dr Scott Steedman FREng
Editor-in-Chief

Whatever technological path we set out along today will 
therefore have a profound effect on our capacity to assure 
national security for many decades to come




