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Think
At a firm like Arup, people think the impossible. That doesn’t mean that we sit around
daydreaming: rather that we think actively – and laterally – about every project we
undertake, no matter how big or small. The result is solutions that work for our clients
and for the people who use them and live or work around them.
It is Arup’s structure that facilitates this approach. With no external shareholders or financiers
to satisfy, we can think for ourselves and our clients. You can see in this report the myriad
ways in which the quality of Arup’s thinking informs our work and benefits our clients.
This freedom to think lets us explore ideas and concepts simply because we believe in them,
or have a hunch that they could prove significant. Our work this year on the Heathrow Hub
in the UK is a classic example of Arup’s strategic thinking: putting forward ideas for the
development of a country’s transport strategy that go way beyond the scope of any
single project.
We bring our own brand of positive thinking into the way we do business, too. Not just
through the causes and communities that we support, but through every one of our projects.
The power to design and influence the built environment carries with it a weighty responsibility
to do the best possible job for current and future generations. Continuing to put sustainability
at the heart of our projects is one of the ways in which we exert a positive influence on the
world around us. It gives conviction a place in our decision-making, alongside clients’ needs
and commercial imperatives. The result is clear-sighted, thoughtful decisions about our
priorities as a business, as an employer and as individuals.
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This year, I was struck by the impact Arup has had in China
– and on the development of Beijing in particular. The Beijing
Olympic Games was China’s coming-out party on the global
stage, and Arup’s influence extended far and wide. It could be
seen not only in the design of the sports structures that have
come to symbolise China’s international ambitions, but also
in the work that we’re doing in creating energy efficient and
sustainable buildings and sustainable masterplans.
As for business, it was quite a year. Arup performed well,
with 27% growth in turnover to £726m and a profit of 11.2%
before staff profit shares. As the global economic climate
tightens over the coming 12 months, we will remain focused
on our clients and maintain Arup’s tradition of thinking ahead.

Enjoy reading about what Arup was up to in 2008. As you
look through this report, you will be struck – as I am – by the
way in which Arup people apply their intellect and reason to
each individual challenge and its context. Many of our most
elegant and effective solutions for clients spring from the
creative spark of an idea.
We will keep thinking and keep the ideas coming.

Terry Hill, Chairman
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Free

THINKING
With its unique ownership structure, and the ability
to set its own direction, Arup has always shaped,
rather than followed, the agenda of how it responds
to the challenges ahead.
Free thinking is a productive and positive force. It is
fostered by a supportive environment, and the right tools
and training for our people.

Arup’s skills networks, for example, keep us in touch
with our international colleagues, facilitate the
dissemination of know-how across continents and the
exchange of ideas and opinions between all of us.
This year, over £6m was channelled through Arup’s
own Design & Technical Fund to pay for research, skills
networks and projects that support our quest for design
excellence. The vast majority of these projects are inspired
or initiated by people within Arup.

In 2008, the seventh Arup
SoundLab was opened in Los
Angeles, California, USA. Devised by
– and unique to Arup – these
listening spaces allow users to
experience an ‘auralisation’ (the aural
equivalent to a visualisation) and
eradicate the need to be content
with verbal and numerical
descriptions of sounds. It allows
comparisons to be made between
changes in architecture, shape, form,
and geometry, acoustic performance
of building finishes, sound isolation of
partitions and façades and use of
electro-acoustic sound sources.
These can be demonstrated
individually or layered simultaneously.
The design of one space can be
compared to existing benchmark
designs. In the Arup SoundLabs,
acoustics become a dynamic and
creative aspect of the design process
and facilitate constructive design
dialogue. They empower our clients
to make informed design decisions,
while understanding cost and
performance implications. Pictured,
left to right, acousticians Elizabeth
Valmont and Nathan Blum.
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Fire engineer Barbara Lane received a Silver Medal from the Royal Academy
of Engineering in July for her “outstanding personal contribution with a
commercial benefit to British engineering”. Barbara received the award for her
innovative design of steel structures in fire; specifically, for taking account of the
effects of fire as a design load, producing a safer, more optimised structural
design. This means that an emphasis is placed on moving away from traditional
fire resistance test methods, and towards structural design that incorporates
advanced analysis of the effects of fire.

Arup has patented a number of new systems for tall
buildings which incorporate high-integrity damping

In masterplanning a multi-function, 84ha Knowledge and

components as an integral part of a building’s

Innovation Community (KIC) development for the Yangpu

structure. The damping developed by these systems

District of Shanghai, China, Arup is helping our client, Shui On

reduces wind and seismic effects to a greater degree

Land Limited, to create an environment that fosters technological

than conventional tuned mass dampers, and permits

innovation and entrepreneurship in a similar fashion to Silicon

structural elements to be made smaller. This approach

Valley in the USA. The KIC North Village, part of a larger

has saved over US$10m (£5.9m) this year for clients by

KIC project, is designed in a sustainable manner to

reducing structural material content, increasing net floor

capitalise on the resources of nearby universities

area and shortening the construction schedules for a

and research institutions, high-tech corporations,

number of buildings.

and transportation and government services.

Thinking out loud
“The Design & Technical Fund reinvested £6m of Arup’s
profits in 2008 in research and skill development projects
that promote technical excellence. Many project proposals
come forward from individual staff members: it’s a very
flexible way of giving people the freedom and support to
explore new ideas, or to consolidate innovative approaches
to our clients’ projects.”

Andy Sedgwick
Chair, Arup’s Design & Technical Executive
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Thinking out loud
Arup’s regional Design Schools are three-day residential workshops which provide a
forum for groups of around 30 young Arup staff to pool ideas, think about big issues and
forge friendships across national boundaries and disciplines. Themes are chosen to
stimulate creativity, innovation and teamwork. Participants from 12 locations came together
for the East Asia Design School in Hong Kong to consider how modern design both draws
on and affects our perception of our cultural heritage. The Australasia Design School in
Brisbane focused on design principles and procedures, while the Americas Design School
near San Francisco addressed the design of equipment for adventure travel. Two Design
Schools were held in Europe. In Madrid, the attendees explored the theme of ‘passion’

“If we refuse to adapt to change and face new
challenges, I am afraid we will be left with
very little scope to manoeuvre our business.
The Design Schools address this by stimulating
us to think beyond the boundaries of our own
knowledge and expertise.”
LM Lui
Chair, Arup’s East Asia Region

in design, while tackling major environmental issues such as forest fires. In Glasgow, the
theme was ‘diversity’, with the challenge of taking drama to more diverse communities,
and making musical instruments from scrap materials.

The biennial, week-long Jack Zunz Forum prepares Arup’s

day. The focus of the event was not to tell the participants what

emerging leaders for their future career. Held in October 2008 in

kind of leader they should be, but to enable them to work it out

Penang, Malaysia, the event saw participants exploring their own

for themselves and start developing in that direction. Among the

leadership styles and capabilities through ‘real-world’ projects,

most valuable legacies of the forum are the contacts and

team exercises, and one-on-one coaching. Five very different

friendships made between colleagues and the chance to hear the

leadership ‘roles’ were developed specifically for the event, each

ideas and perspectives of others. These are Arup’s future leaders:

of which describe some of the distinctive features of the way we

it is no surprise to see the collaboration and sharing of ideas

lead our firm. One of these styles was reviewed in depth each

starting early.
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Free

THINKING

Arup engineer Fernando Ortiz has been awarded the 2007
Premio Ingeniero Joven (Young Engineer) prize. The award is
presented yearly by the Official Chamber of Civil Engineers of
Spain to a young engineer who has demonstrated professional
success and whose achievements benefit society. The jury noted
that: “Fernando Ortiz stood out during his academic years and
later on, during his professional career in Germany, India, and
presently in China. Along with his professional side, we must
distinguish his spirit of cooperation with the underprivileged.”

Arup was named one of The Sunday Times 100 Best Companies to Work For in
2008, coming 41st overall in the biggest and most comprehensive survey of employee
opinion in the UK. We also received a “positive score of 82% – fifth in the survey – for
making the world a better place to live in, and the seventh best score (73%) for all the
questions on giving something back. Staff believe that it does enough to protect the
environment (79%) and that its support of worthy causes is not just driven by a desire for
good publicity (67%).” The survey confirmed that Arup “encourages a broad curiosity in
its employees and is an unusual business itself.”

Arup’s commitment and contribution to Greater China was
reflected in a Continued Commitment Award at the 2008
Cathay Pacific Business Awards, which acknowledge and
celebrate UK business dynamism and success in Hong Kong
and mainland China. Since Arup’s first office opened in Hong
Kong in 1976, it has trained hundreds of local professional
engineers. Some of these original graduates now occupy top
management roles. This year, Arup took on over 100
graduate trainees, 20% up on last year, reflecting the firm’s
continual growth and commitment to the region. The judges
also commended our plans to deliver projects that enrich
local communities and to help China to realise international
projects such as the Shanghai World Expo in 2010.
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Creative
THINKING
Where would Arup be without its characteristic
creative spark? You need only look at our work in the
arts sector to see examples of our inspired design.
We also apply expertise from one area to another to
great effect. For example, we applied computational
fluid dynamics models to investigate air movement
in hospital buildings with profound implications for
infection control.
Arup’s creative thinking is a product of the constant spark
of ideas between people. Many of Arup’s more quirky, fun
projects show our creative thinking at work. It is almost
a state of mind at Arup – creating is more enjoyable, and
more satisfying than simply ‘doing’.

Keeping our people stimulated is fundamental to keeping
them at the top of their game. We try to maintain an
atmosphere which fosters creativity in our people –
including holding unusual internal design competitions.
Thinking creatively does not apply solely to artistic design
pursuits. It also includes thinking up new approaches
to age-old challenges. When we came up with a novel
approach to bridge design for Brisbane, for example – one
inspired by modern art – the result was a bridge that will
become a destination in its own right, rather than simply a
utilitarian structure.

Already attracting rave reviews, JTC’s Fusionopolis Phase
One, was opened in October 2008 by Singapore’s Prime
Minister Lee Hsien Loong. Working with architects Dr Kisho
Kurokawa + Jurong Consultants Pte Ltd and WOHA,
Arup helped to create a new landmark that will drive
Singapore’s aspiration for global leadership in the media
economy of the future. The complex brings together
state-of-the-art studios and business incubators – ‘fused’
with residential, recreational and retail facilities. Side-by-side
translucent blue towers rise 22 to 24 storeys, linked by
sky-bridges. A striking ovoid sphere, like a silver balloon, is
poised between them at five storeys: lightly fixed visually,
it seems to levitate. Inside this sphere is a flexible, exciting
performance space: Genexis Theatre. Conceived both to
look and act like a brain or neural network, the theatre is a
flexible, curved performance space that flickers in response
to movement and sizzles a warm red when fully occupied.
It breaks all the rules of conventional theatre design, using
many of Arup’s niche skills – sophisticated lightweight steel
design, specialist theatre consulting and acoustics, tailored
fire engineering and interactive lighting design. Genexis’
interior walls are made up of over 400,000, 5cm-diameter
mahogany beads, each with a hole drilled through the
centre. This arrangement achieves the perfect balance
between sound absorption and diffusion.
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Thinking out loud
Continuing its relationship with the Serpentine Gallery in London, UK,

“The fact that the Serpentine Summer Pavilion
this year was completed at all was down to
working with such a fantastic team. Arup has been
a pleasure to work with from beginning to end.”
Julia Peyton-Jones
Director, Serpentine Gallery

Arup engineered the ninth pavilion of the series this year, the first built
project in England by architect Frank Gehry. The spectacular structure was
anchored by four massive steel columns and comprised large timber planks
and a complex network of overlapping glass planes, which combined to
create a dramatic, multi-dimensional space. Part-amphitheatre, partpromenade, the seemingly random elements made for an astonishingly
successful public space in the Royal Park of Kensington Gardens, which
attracts up to 250,000 visitors each year.

Phase II of the Darwin Centre
at the Natural History Museum in
London, UK is the museum’s
most significant development to
date. This phase takes visitors
behind the scenes of the
museum, using innovative,
hands-on learning displays and
resources to encourage interest
in the natural world and
conservation. Arup’s structural
engineers worked with CF Møller
The audience of a concert at Melbourne Recital Centre’s Elisabeth

Architects on the new £70m

Murdoch Hall in Australia marvelled at the exceptional quietness during the

building which safeguards the

silent passages and enjoyed the sheer breadth of the dynamic of the music.

museum’s 28 million insects and

Arup’s acousticians worked with architect Ashton Raggatt McDougall to create

six million plants from the

a warm, intimate sound from the centre’s geometry. It is helped by the

biggest threat to dry collections

Australian hoop pine-cladded interior of the 1,000-seat hall, whose pixelated

– attack from pests – in an

surfaces diffuse the sound, enhancing the timbre of the instruments. The

eight-storey ‘cocoon’ formed

stepped ceiling above the performance platform reflects back sound, helping

from sprayed concrete. It will

the musicians to hear themselves and to play more effectively in concert.

also provide state-of-the-art
laboratories for the Museum’s
scientific staff.
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Creative
THINKING

Arup has developed novel tools for
demonstrating flooding in a realistic
and visually striking manner. These
tools are being used by Northwich
Vision, who are involved with
planning and regeneration in
Northwich, and a partnership
between the Environment Agency
and Leeds City Council in the UK.
The simulations illustrate how floods
rise and fall, and the way in which
they could affect urban
environments. Arup has achieved
this by adapting methods which are
commonly used in computer gaming.
These new tools allow people to
move around within a 3-D model of
the town and see how familiar
buildings and scenes could be
affected by different flood scenarios.

Working with architect Zaha Hadid,
we created the Chanel Mobile Art
Pavilion – a combination of
architecture, art, sound and fashion.
It was erected for the first time in
February 2008 on the roof of Hong
Kong’s Star Ferry Car Park – the first
stop on a global tour including Tokyo
and New York. The 680m2 structure
includes a courtyard, a ticket office
and a terrace between the ticket
office and the pavilion. A major
challenge for the licensing team was
local fire safety requirements for the
pavilion and the car park building.
Arup checked the fire performance
of the materials, such as the FRP
façade for surface spread of flame to
meet local compliance standards as
well as developing the detailed
structural design.

© Marcel Lam Photography
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September 2008 saw the completion
of phase 4 of the reinstatement of
the 40km Welsh Highland Railway
between Carnarfon and Porthmadog
in Wales. This heritage railway wends
its way through 25km of spectacular
scenery in Snowdonia, Wales.
Connecting with the Ffestinog
Railway, the project creates over
62km of tourist railway network. Arup
provided multidisciplinary engineering
services and specialist support in
railway operations and signalling
design. Particular challenges which
called on innovative design solutions
included the tramway design through
the centre of Porthmadog, and a
unique at-grade crossing between
the Welsh Highland Railway and the
Network Rail Cambrian Line.

The first major public exhibition in the USA by Cecil Balmond and
Arup’s Advanced Geometry Unit opened in Chicago in late 2008.
Solid Void marks the first site-specific installation in the 50-year
history of the Graham Foundation for Advanced Studies in the
Fine Arts’ exhibition programme. It investigates concepts in
select theories behind building geometry, numbers and patterns
through a large-scale, site-specific installation that contrasts the
features of the prairie-style architecture of the Madlener House.
Visitors walked through a metallic ‘hedge’, which appears to
float, though it is stayed by its own tension, to be challenged by
the perspective presented on space and use of materials.

Arup sponsored The Blue Planet Live, a
series of live performances of the BBC’s hit
natural history series The Blue Planet.
Taking place during 2008 in various
locations throughout the UK, the events
featured a specially written score,
composed by British Academy of Film and
Television Arts award-winning composer
George Fenton. The show was displayed
on a three-storey-high screen and
accompanied by a full orchestra. Visitors
were shown a film about Arup and its work.
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Creative
THINKING

The Mamu Rainforest Canopy
Walkway, in Wooroonooran National
Park in North Queensland, Australia,
opened this year, allowing people an
entirely new perspective on the rainforest.
Arup was part of a diverse project team,
led by Hutchinson Builders, that worked
with the traditional land owners the
Ma:Mu people to create an attraction
that preserves the delicate rainforest
environment and cultural heritage of
the area. It was a multidisciplinary project
that needed as much environmental
engineering as it did structural or
geotechnical advice. It showcases
some innovative engineering technology
and invites guests to experience a
North Queensland rainforest in a way
like no other.
© Kent Beavon-Hutchinson Builders

© Cox Rayner

A modern art form and structural system,
Arup’s documentary Honey and Bubbles –

tensegrity, inspired Arup, architect Cox Rayner, and

a story of the Water Cube was shortlisted for

contractor Baulderstone’s work on the Kurilpa

the international Filmminute 2008 festival and

Bridge in Brisbane, Australia. Sticks (compression

competition. Produced in collaboration with

masts) and string (cables) are arranged in a way

G2Studio for the exhibition China in Motion at

such that individual sticks do not touch. The result

Arup’s London Campus, the film tells the story

is a stable, three-dimensional structure that appears

of a Beijing beekeeper against the backdrop

at first glance to consist of an array of levitating

of the city’s changing urban landscape, leading

sticks. December 2008 saw the bridge’s steel

up to the 2008 Olympics. It was one of just 25

superstructure start to emerge over Brisbane’s

films selected from more than 1,500 entries.

Riverside Express Way and North Quay. When
completed, it will provide a vital pedestrian and
bicycle crossing and a new connection between
the business district and the arts and cultural
district on the south bank.

14
annual_report_22_04_09.indd 14

23/4/09 12:17:48

© Studio Daniel Libeskind

Arup collaborated with architect Daniel
Libeskind on the third major extension to the
Royal Ontario Museum in Canada – the very

In 2008, Arup’s transport consulting business

modern Crystal extension. The distinctive form

developed a new procedure to model CO2

of the building was inspired by a display of

emissions from transport. The results make it

mineral crystals seen at the museum, and the

possible for decision-makers on planning and

architectural vision developed into a set of

infrastructure issues to make better informed

colliding prisms, clad in brushed aluminium.

judgements on the sustainable performance of

The extension was especially challenging, as it

a scheme. The IMPACT™ tool has already

had to be inserted into the original extended

been used by Arup clients to assess

building, and needed to match the existing

masterplans in California in the USA and to

floors. Our work included restructuring parts of

calculate the CO2 impact of a proposed new

the existing buildings on either side.

bypass in the UK.
© Google Earth

Arup is taking a creative approach to remedying the bumpy tracks that
have caused some of the UK’s train operators to suffer expensive,
mandatory speed restrictions over the country’s Victorian railway
tracks. We drew on the expertise of our environmental scientists and
ecologists to analyse the effect on the tracks of the natural seasonal
movement of the plastic clay that underlies railways in South East
England. The findings led us to recommend ‘vegetation
engineering’ as a solution to engineering requirements that also
acknowledges the requirements of Network Rail’s Biodiversity Action
Plan. By selectively culling trees with high water demand and replacing
them with other species, our clients will, over time, give rail users a
smoother ride. The concept of using soft engineering in this way is a
new approach to such challenges, and minimises energy and waste.
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A new, sustainable mixed-use city
district is being developed on a
riverside site close to the city centre
of Rostov-on-Don in Russia.
Arup’s urban planners have designed
a scheme that will accommodate up
to 7,500 residents and create 9,000
jobs. Arup has devised a site-wide
sustainable urban drainage system,
using lakes and canals to manage
surface and stormwater and to
alleviate existing groundwater
problems. Other sustainable features
include walking and cycling
networks, a guided bus public
transport system, green roofs and
combined heat and power plants.
To overcome the language issues
at key meetings, the Arup team
produced a DVD with Russian
narration to showcase the
masterplan. The DVD featured
computer generated fly-throughs
and animations of the proposals, all
of which were produced in-house.

With a struggling infrastructure and a sewerage system that has caused
the lagoons surrounding it to stagnate, the city of Jeddah, in the Kingdom
of Saudi Arabia has unique development needs. Arup’s masterplan for
the Urban Development Co. Ltd. harnesses tidal power to cleanse the
lagoons, making the waterfront an attractive development opportunity.
The regeneration of the historic centre, good public transport infrastructure
and well-ventilated thoroughfares advocated by the masterplan will
encourage a more sustainable lifestyle in what is currently a car driver’s
town. The planned higher-density development will also increase public
space by a third, to the benefit of all residents.
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Strategic
THINKING
Many projects – such as masterplanning and urban
design – are strategic in scope at their outset. Others
begin as one kind of project – a transport solution,
perhaps – but in Arup’s hands grow into something far
more significant. The regeneration and development
opportunity brought to the UK’s south east by the
international rail route High Speed One is an example
of Arup’s strategic thinking on a grand scale.
One of our key strengths is seeing the big picture –
thinking strategically about a project’s context and its
long-term significance; creating projects where we see the

need and articulate the benefit. This ability is highly valued
by public and private sector clients alike. In several key
projects this year, we proposed performance-based
design as an alternative to the codified model that prevails
in most countries.
Such strategic thinking opens up opportunities to promote
a more holistic approach to design. Such an approach is
successful for individual projects, but can also, through its
effect on urban design and development policy, shape
public policy in general.

Janette Aggasid of Arup’s Los
Angeles, California office was named
Young Plumbing Engineer of the Year
during the annual convention of the
American Society of Plumbing
Engineers. The international
organisation for skilled professionals
in design, specification and
inspection of plumbing systems is
dedicated to the advancement of
the science of plumbing engineering,
to the professional growth and
advancement of its members
and to the health, welfare and
safety of the public.
© Google Earth

Hong Kong’s existing cycle tracks

way to link up the existing tracks,

Arup helped the InterContinental Hotels Group to assess

are popular, yet historically are

transforming them into a coastal

the risks that natural catastrophes such as earthquakes,

connected neither to each other nor

cycle track between Tsuen Wan

windstorms and floods pose to their North American

to public transport. Arup has been

and Tuen Mun in the New Territories

property portfolio. Using Geographical Information Systems

appointed by Hong Kong’s Civil

that could be easily accessible via

technology to automate the risk assessment of properties by

Engineering and Development

public transport.

hazard zone and insured value, Arup enabled the client to

Department to investigate the best

prioritise site survey works and negotiate favourable
insurance terms through detailed loss estimates.
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Arup was appointed as project manager for
HSBC’s new data centre in the Tseung Kwan O
Industrial Estate, Hong Kong, China. The new data
centre is the largest one in Asia to meet the
technical requirements of the Tier IV standard of
the Uptime Institute in the USA. The centre
operates without any interruption 24 hours a day,
365 days a year, and caters for the current and
foreseeable future business needs of over 20
countries and 60 locations in the Asia Pacific
region and worldwide. Since the stringent
requirements were new to all parties, Arup, as
project manager, helped to educate the project
team members, consultants, contractors and
the government officials who were reviewing
the statutory issues related to the project.
Our approach was to encourage the team
to learn and solve the problems together.
© Leigh & Orange Ltd

In May, Arup released details of a proposal that

trade media. Arup has had a significant influence on

would make London Heathrow one of the

the rail strategy of the Conservative Party – the UK’s

best-connected airports to public transport

official Opposition Party – and in September, it won

anywhere in the world. Under the proposal, which

their backing. Theresa Villiers MP (pictured right),

has been in development for over three years,

the Shadow Secretary of State for Transport,

Britain’s first High Speed Rail Line – which followed

announced: “A Conservative Government would

the Arup alignment – would be extended from

back the innovative proposal put forward by the

Central London to a new interchange at Heathrow,

engineering firm Arup to link Heathrow into the main

called the Heathrow Hub. The proposal would

rail network and a high speed link to St Pancras.”

introduce international high speed rail to the airport,

This was followed in January by an announcement

and also link Heathrow to the national rail network,

by the Government, which also backed Arup’s

making it accessible by rail from the West for the

proposal. As Geoff Hoon MP, the Secretary of

very first time. Since its launch, the Heathrow Hub

State for Transport, told Parliament that the UK

has attracted huge media interest, with over 150

Government supports extending High Speed Rail

published articles in UK national, broadcast and

via, “a Heathrow international hub station”.

Thinking out loud
“Arup’s record on St Pancras and High Speed One…was one
of the reasons why my team and I sat up and listened when
Mark Bostock and Peter Gist came to talk to us about a new
rail hub at Heathrow… So when I made my announcement on
High Speed Rail to the Midlands and the north of England, I
also promised we would back a scheme along the lines of the
innovative Arup proposals I have outlined.”
Theresa Villiers MP, UK Shadow Secretary of State for Transporti
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Strategic
THINKING

In April 2008, construction began on the
No. 7 Line Subway Extension of the New
York City Subway in New York, USA. Arup is
providing the initial ground support design
and site services to the contractor (S3II Tunnel
Constructors, a joint venture between
JF Shea, Schiavone and Skanska) for the new
34th Street station. This includes access
shafts, the tunnel boring machine starter and
tail tunnels. Extending the No. 7 Line by
around 1.6km from its current terminus at
Times Square will provide service to
Manhattan’s west side down to 34th Street on
11th Avenue. It is a significant project, which
involves the drill-and-blast excavation of three
12m-diameter shafts, a 21m-wide, 305m-long
station cavern and 1,800m of twin tunnels
under Manhattan island.

The SAR Government awarded Arup
one of ten major projects announced
by its chief executive in the 2007-8
policy address, a major new town
development in the North East
New Territories of Hong Kong,
China. The work involves the
planning, sustainability framework and
preliminary design for implementing
three new development areas, known
as the three-in-one scheme, which
covers 850 ha for a population of
around 180,000 and addresses
long-term housing demand. The
scheme will provide housing,
education and community facilities,
improve the rural environment, protect
conservation resources and develop
land for clean industries. Completion
is due by December 2010.

© Wilkinson Eyre

Arup is the designer on the team led by a

under the Soulange Canal. The team’s attention to

consortium of Spanish contractors, including

environmental aspects of the project was influential

Dragados and Acconia, selected to design,

in winning it. Major constraints involve noise,

build, operate and maintain the Nouvelle

drainage into navigable waters, contaminated lands,

Autoroute 30 in Quebec, Canada. The project,

protected marshlands and wetlands, protection

which will be procured under a 35-year public

of endangered fish species and the frog and bird

private partnership agreement, includes two

species, whose habitats lie within the alignment.

major bridge crossings of the St Laurent River
and Seaway, 31 bridge structures, 42km of new
expressways, nine interchanges and a tunnel
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© Iwan Baan

The first major milestone on the Lincoln Center redevelopment project in New

and public health services to the architects Diller Scofidio+Renfro and FXFowle

York, New York, USA, the upgrade of Alice Tully Hall, was unveiled at a

on this, as well as a raft of other projects, including a second theatre, a public

preview in December 2008, two months before it opened to the public. This

atrium, the upgrade of Josie Robertson Plaza and the new Columbus Avenue

demanding deadline was made possible only with exceptional effort and

drop-off with architects Beyer Blinder Belle. Final completion is scheduled for the

efficiency from the team. Arup provided full structural, mechanical, electrical

end of 2010.

On 20 April 2008 the Al Safliya, a 210,000m3 LNG
tanker berthed at the Energia Costa Azul LNG receipt
facility. This was the first berthing at the facility and the
arrival of this first vessel for the cool-down of the LNG
tanks is a major milestone for any LNG project. As the
owner’s engineer to Sempra LNG for the marine
facilities and offshore caisson breakwater, Arup was
instrumental in the client’s decision to opt for a caisson
breakwater as opposed to a rubble mound breakwater.
The caisson breakwater solution minimised offshore
working time and reduced potentially hazardous road
transport of quarried material.
© Mark Wilson/Getty Images

In the wake of Hurricane Gustav in New
Oasys, the software house of Arup, launched

Orleans, Louisiana and Hurricane Ike in

a new version of GSA – its structural design

Houston, Texas in the USA, engineers from

and analysis software – in mid-2008. This

Arup’s Houston office performed rapid response

version includes a number of enhancements

damage evaluation services for clients as part of

to footfall analysis. GSA Footfall analysis

Arup’s alliance with insurance broker Aon. We

predicts the human-induced vibration of any

support Aon’s global Rapid Response service

structure, providing quick and accurate

– providing clients with claims and engineering

predictions of resonant and transient response

assistance within 24 hours of a loss anywhere

to footfall vibrations. This enables engineers to

in the world. Arup also carried out damage

advise on the positioning of sensitive

assessments for clients following the 5.4

equipment and services or to improve problem

magnitude earthquake in Los Angeles, California,

areas in a cost-effective way.

USA in July and a major fire in Honduras.
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Quick

THINKING

There is nothing like time pressure to bring out the
best in Arup’s people. Rising to the challenges posed
by the earthquake in China and the Bangladeshi
floods, Arup deployed dozens of skilled people to
disaster areas within days.
Time is, of course, an issue in our projects too, with many
tight timescales dictated by commercial or other external

factors. Our ability to deliver a building or project to
deadline is a key aspect of our service and one that clients
value highly.
As the events of the last year have shown, markets can
also change rapidly. Arup’s ability to respond quickly to
market changes is a key reason why clients come to us
for their time-critical projects.

Aldar Headquarters, the iconic new commercial tower in the
central business district of the Al Raha Beach development in
Abu Dhabi, was ‘topped out’ in December 2008, just 20 months
after the initial design was commissioned. The astonishing speed
of construction was made possible by an exceptionally close
collaboration between Arup, the architect MZ and Partners, the
main contractor Aldar Laing O’Rourke JV and the steelwork and
façade subcontractors. Arup’s creative approach to the project
ensured that the complexity was largely in the building design
rather than the construction, which took advantage of
standardisation of façade elements and prefabricated bathroom
pods to deliver a landmark building for the city.

The Shui On Land Limited project in
Shanghai, China, involved the sustainability
of the project designs and construction
administrative works for the project. From
scheme design to the project being LEED®
certified took less than six months, thanks to
tremendous coordination and documentation
works for LEED® by engineers from Arup’s
Hong Kong and Shanghai offices. All the
design and construction documents had to be
organised to minimise the US Green Building
Council review time and clarification requests.

© Dennis Guichard Photography
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Critical
THINKING
Critical thinking is far more than just analytical
thinking. It is characterised by clarity, credibility,
accuracy, precision, relevance, depth, breadth, logic,
significance and fairness. It is behind many of our
innovative projects, ideas and solutions. It can mean
questioning received wisdom – “why should
something be done this way, when other possibilities
may exist if we look for them?”
Critical thinkers – and we have many of them at Arup –
do not simply make assumptions based on their previous
experience. Instead, they gather information from their

senses, observations, experience and the opinions of others,
distilling it logically and precisely into a rational way forward.
The result is technically excellent solutions. The dedication
to, and pursuit of, technical excellence is an integral part
of Arup’s creative and collaborative culture. Doing work
of the highest quality, and enjoying what we do, is
important to us all and the defining characteristic of
the firm as a whole.
The past year has seen critical thinking in action in a huge
range of projects all over the world.

Ryota Kidokoro won the 2008 Japan Structural Consultants Association
(JSCA) Award’s Best Project category for his work on the Nicolas G Hayek
Center in Tokyo, Japan, which houses Swatch Group, Japan’s overseas
flagship store and offices. The annual awards aim to recognise individuals for
their excellence in structural design and showcase their projects to promote
the industry’s development. Ryota is the youngest award winner for any
category in the history of the awards.

Thinking out loud
“The engineering innovations implemented to realise
this daring piece of architecture, his approach to
bringing these innovative ideas to reality, the highquality completeness of the final form – the work is
deserving of this award on all counts.”
Judge, Japan Structural Consultants Association
© UNStudio

Notable for its unique design concept, Raffles City in Hangzhou, China
posed some complex challenges for Arup’s structural, mechanical,
electrical, fire and building physics engineers. Inspired by traditional
statues, the building core is arranged according to the different floor
functions of the towers. Arup and architect UNStudio worked together
to optimise the architectural plan and façade design around site-specific
factors such as wind direction and Hangzhou’s climate. Free cooling
air-conditioning, underfloor air-conditioning, greywater recycling and
solar water-heating systems are being considered, as well as an ice
storage chiller system to increase energy efficiency.
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Thinking out loud
Arup is leading the engineering design of a vital new intake tunnel at
Lake Mead, Nevada, USA for Vegas Tunnel Constructors in a project that will
call on the firm’s considerable expertise in tunnelling, geotechnics, hydraulics,
site development and offshore design. The 177km Lake Mead lies on the
Nevada-Arizona border. Fed by the Colorado River, it is the largest man-made
reservoir in the USA. Prolonged drought conditions in the south-west USA
have reduced its level by over 30m over the past eight years. Intake No.3 will
allow pumping of lake water at elevations as low as 300m above sea level, at
which one of two existing intakes would be unusable.

“Successful completion of the Intake No. 3
project is vital to the reliability of the
community water supply for metropolitan Las
Vegas. We are depending on Arup and VTC to
design and construct this project in a manner
that achieves that success.”
Marc Jensen, Director of Engineering
Southern Nevada Water Authority

© Kent Beavon-Hutchinson Builders

The new headquarters building of Stockland – one of Australia’s largest listed

The clever integration of a famous

Civic Trust Award 2008. Arup’s

property trusts and developers – in Sydney, Australia is notable for the effect it

and historic building with a state-of-

scheme restores and upgrades the

has on the business that occupies it. Opting for refurbishment of levels 22 to

the-art planetarium, which enhances

Grade II listed building, integrates it

29 of a 32-storey high-rise building, with an open void/central atrium, was not

both its educational offering and

with the larger Royal Observatory

the easiest option. Arup’s experts have ensured a more open working

aesthetic value, saw the Royal

site, reconfigures the surrounding

environment, which enhances the interaction between Stockland’s various

Observatory Greenwich in

landscape and includes a new

businesses contained within the building. As fire and environmentally

London, UK win from the Royal

120-seat planetarium.

sustainable development engineers for the project, Arup has used pioneering

Institute of British Architects the

fire engineering techniques to permit an open void/atrium within the middle of

London Award 2008 and the

the building, and demonstrate that high-rise buildings can be rejuvenated
successfully to achieve outstanding environmental standards.
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Critical
THINKING

In December 2008, the Scottish
Parliament announced the go-ahead
for the £2bn Forth Replacement
Crossing project in Scotland, UK,
which will be a new, third crossing of
the Firth of Forth. The design will be
the longest spanning, three-tower,
cable-stayed bridge in the world and
the first major long-span bridge to
incorporate crossed cable stays to
enhance the stiffness of the bridge
system, thus enabling the use of
slender tower structures. The
existing road bridge will then be
given over to public transport. The
announcement was the culmination
of eleven months of work by the
Arup-Jacobs joint venture and our
client, Transport Scotland. The focus
will now turn to developing the
design for the crossing and approach
roads and guiding the project
through a Parliamentary Bill, the
competitive tender process and
working to an opening in 2016.

Thinking out loud
The value and effectiveness of

“We look forward to the addition of this
21st century hospital facility [the John
Muir Medical Center] to complement the
21st century care our doctors and nurses
provide. This building will withstand the
major seismic events of our region and
remain fully operational throughout, which
is crucial to our role as the designated
trauma center for Contra Costa and parts
of Solano counties [in California].”

Times Square in Ho Chi Minh City,
Vietnam have been enhanced by
combining the two buildings originally
proposed by the former architect into
just one L-shaped building. Not only
does the new scheme significantly
increase the effectiveness of the
development, it also helps to
enhance the overall stiffness of the
structure and hence reduce the
construction cost.

Michael Monaldo
Vice President Facilities Development,
John Muir Health

© Times Square
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Corinne Swain

Dr Raymond Yau

Jack Pappin

Martin Manning

Dr Davar Abi-Zadeh

Peter Johnson

The life-long honorary title of Arup Fellow is awarded to very few individuals in

The six new Fellows include planning specialist and government adviser

the firm – just 15 of our 10,000 people. Six of them were appointed in 2008.

Corinne Swain, building physics specialist Dr Raymond Yau, seismic expert

The title of Fellow acknowledges the highest design and technical

Jack Pappin, structural engineer Martin Manning, aerodynamics and tunnel

achievements. Arup Fellows are role models within the firm with world-class

ventilation expert Dr Davar Abi-Zadeh and Peter Johnson, who leads Arup’s

expertise. They are people to whom clients and staff alike can turn and who

global fire engineering business.

embody the firm’s commitment to, and achievement of, technical excellence.

Arup is working with Zaha Hadid on
the new ‘Innovation Tower’ at the
Hong Kong Polytechnic University in
Hong Kong, China. The Tower will
contain an advanced car design
studio, fashion accessories
laboratories and a sound studio for
multimedia and entertainment design.
Ultimately likely to contain around
1,800 people, the project is notable
for the range of functions of the
building rather than its scale. With so
many different user requirements, a
confined site and a tight budget, the
practical challenges are considerable.
The project will require Arup’s
integrated approach and will make
full use of Arup’s building information
modelling and 3-D design expertise.
© OEZaha Hadid Architects
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Joinedup THINKING
It is the breadth and depth of specialisms at Arup
that enable the firm’s distinctive holistic approach
to projects: thinking beyond the job in hand to its
surrounding context and long-term significance.
Joined-up thinking is not just about the big picture,
however. More generally, it means thinking laterally:
applying knowledge and expertise gained elsewhere
to the project in hand. This often means sharing
knowledge and latest practice across borders
and continents.
The benefit to our clients and the wider world of such
joined-up thinking is particularly evident in Arup’s
contribution to Beijing’s development as a city. Arup’s
work there is not confined to the Olympic projects
that featured prominently in the media in 2008.
Our involvement in strategic infrastructure projects
such as Beijing Capital International Airport Terminal 3
and Beijing South Railway Station have equipped the
city for the next stage in its development – the upsurge
in visitors and tourism and the economic growth that
will follow the Olympics.
Our clients benefit from such joined-up thinking across
a diverse range of projects. Sharing insights and
experience through Arup’s skills networks means that
Arup people constantly bounce ideas off each other
and transplant expertise used in one project with great
success in others.

At 145m high, the Maari Well Head Platform is the biggest of
Arup’s self-installing ACE platform range. It is located in the
Taranaki Basin, 100km off New Zealand’s coast in one of the
world’s remotest and most exposed oil and gas fields. Using the
same innovative jacking system that was devised to erect the
UK’s new Heathrow Air Traffic Control Tower, Arup’s strategic
partner, Clough, erected the jacket tower onshore before towing
the platform to its location offshore to ‘self-install’. At the end of
its life, the platform can be ‘de-installed’ and re-used, making it a
highly sustainable design.
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With the catalyst of the Olympics, 2008 was the year in which Beijing, China

Foster + Partners) provides a modern gateway to China, the Beijing South

seemed like a living showcase of Arup’s work. The iconic National Stadium

Railway Station (designed with architect Terry Farrell and Partners) connects

(the ‘Bird’s Nest’), designed with architect Herzog & de Meuron, and the

Shanghai and Tianjin and will eventually cater for over 100 million passengers a

National Aquatics Center (the ‘Water Cube’), designed as part of a

year, and the China Central Television Headquarters (designed with

consortium of PTW Architects and China Construction Design International,

architect OMA) is a unique landmark at the heart of Beijing’s central business

epitomise cutting-edge design in modern sports stadia. The Fencing Hall/

district. The Greenpix–Zero Energy Media Wall in West Beijing, designed

National Convention Center, designed with architect RMJM, was a striking

with Simone Giostra & Partners, is a creative project – the largest colour

addition to Beijing’s Olympic Green and will serve as a world-class exhibition,

light-emitting diode (LED) light wall in the world, offering digital artists a ‘blank

convention, banqueting and retail centre with the capacity to hold 6,000

canvas’ and opening up new avenues of cultural development for the city.

people. Arup has also helped to enhance the city’s infrastructure and equip
it for the decades ahead. The new Beijing Capital International Airport

Together, the projects cemented China’s reputation on the world stage.

Terminal 3 (designed as part a team including NACO and architect

Many viewed the Olympic Games as China’s ‘coming-out party’.
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Heathrow Airport Terminal 5, London, UK

© Arup/David J Osborn

2008 was a year that demonstrated

Terminal 3 at Dubai International

the extraordinary scope and breadth

Airport in Dubai, UAE became the

of Arup’s global aviation expertise.

world’s single largest terminal when it
opened in 2008. The new terminal

Rajiv Ghandi International Airport, Hyderabad, India

We worked with architects Rogers

can accommodate up to 35m

Stirk Harbour + Partners, Pascall +

passengers a year and is solely

Watson, HOK and YRM on the

dedicated to Emirates Airlines. Arup’s

award-winning Heathrow Terminal 5

Operational Readiness and Airport

in London, UK, which has the

Transition (ORAT) programme was

capacity to handle over 30m

used for operational trialling over six

passengers per year. Arup was

months, including a peak hour

responsible for above-ground

operational trial with 4,000 volunteers

structures including the main terminal

and 13,000 bags. ORAT provided an

building with its 176m single-span

opportunity for the airline and airport

roof, its satellite buildings, the new

stakeholders the means for

control tower, a 4,000-space car park

identification of opportunities for

and the Energy Centre. Alongside

improvement and corrective actions

designing the services for the

before the terminal’s opening day.

fit-out of the main terminal, we
provided technical leadership and

Beijing Capital International

design management across the

Airport Terminal 3 in China

whole programme.

welcomed hundreds of thousands of
people to the city during the Olympics

JetBlue’s Terminal at JFK Airport, New York, USA

The new Rajiv Ghandi International

and set global standards for

Airport in Hyderabad, India is a

passenger experience, operational

public private partnership project of

efficiency and sustainability. As part of

GMR Hyderabad International Airport

the NFA joint venture – an

for which Arup, working with architect

international team including NACO

Integrated Design Associates,

and Foster + Partners – and working

designed the new 100,000m²,

with the local Beijing Institute of

five-level passenger terminal building,

Architectural Design, Arup provided a

the 70m-high air traffic control tower

multidisciplinary design service for this

and the utilities buildings.

modern gateway to China.
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Joinedup THINKING
The team for the Los Angeles County
Museum of Art Broad Contemporary Art
Museum in Los Angeles, California, USA won
the Building Team of the Year award at the
American Institute of Architects Los Angeles
Chapter Design Awards in June 2008. Working
with Renzo Piano Building Workshop and
Gensler, Arup provided structural and building
services engineering, architectural lighting
design, and acoustic and communications/IT
consulting for the project. The team was praised
“for their excellence in design collaboration in
the realization of a culturally significant center for
Southern California”.
© Arup/Michel Denance

Arup, as part of the HASSELL design
team, continues to provide the full
engineering design service for the
proposed upgrade of the Brisbane
Airport Corporation’s Domestic
Terminal Precinct at Brisbane
Airport in Australia. The expansion
project will provide a new elevated
check-in pavilion adjacent to the
existing terminal, a new seven-gate
airside satellite building, a new
5,000-bay, multi-level car park,
a new precinct central energy plant
and upgrades to the transport

Dubai International Airport, Dubai, UAE

© Dubai International Airport

interchange and road networks.
Arup’s flexible and innovative

engineering, extensive testing and

approach helped JetBlue’s new

commissioning, communications/IT

Terminal 5 at JFK International

systems design, acoustics, security

Airport in Jamaica, New York, USA,

and code compliance.

to win Best Airport Project at New
York Construction’s Best of 2008

Fusing our airport and our

Awards. Arup worked with Gensler

environmental expertise, Arup

and DMJM/Harris to create one of

managed the environmental impact

the first terminals to be designed and

assessment for BAA’s proposed

constructed post-9/11; the result

second runway and terminal at

fully and seamlessly addresses the

London Stansted Airport. The

exigencies of air travel today, at the

resulting 17-volume Environmental

same time embodying JetBlue’s

Statement, together with our

commitment to efficient, friendly

innovative sustainability framework,

customer-service at low cost. Arup

was submitted with the planning

was the masterplanner and design

application in March 2008.

manager for the project. Arup’s

A public enquiry is expected to

scope also included building

begin during 2009.

Brisbane Airport, Australia
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Joinedup THINKING

© photobygeo

The convention centre at New Songdo City,
Korea, which resembles a series of upturned
boats, is aiming to be the first in Korea to be
certified under the LEED® rating system. When this
unique building was completed with Kohn
Pederson Fox Associates PC and handed over to
the City of Incheon in 2008, it marked four years of
involvement for Arup, during which we have been
responsible for approximately US$3.5bn (£2bn)
worth of construction. Arup continues to
collaborate with many prominent architects on the
New Songdo City project, and staff from New York,

© Arup/Isozaki Group

This year, Arup and architect Arata Isozaki & Associates won

Boston, Los Angeles and San Francisco in the

an international design competition to design the new integrated

USA, Birmingham, Leeds, London and Manchester

complex within Bologna Central Railway Station in Bologna, Italy.

in the UK, Hong Kong in China, Manila in the

The complex forms part of the new Italian high speed rail network

Philippines and Sydney and Melbourne in Australia

between Milan and Naples. This latest commission marks a new

together form a skilled international team whose

phase of involvement with the project: Arup designed the new Florence

contribution to this development has been on a

station, also on the network, with Foster + Partners in 2005.

grand scale.
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© Singapore Flyer Pte Ltd

The Singapore Flyer is the world’s largest observation wheel and a major attraction on the Singapore
skyline. It opened earlier this year and is a truly multidisciplinary project for Arup with structural design
for the observation wheel and civil, mechanical, electrical, public health, traffic and fire engineering for
the terminal building provided by teams in Singapore, Australia, Japan and the UK.

The Hospital del Norte in Madrid,
Spain, which opened in 2008, saw
Arup applying expertise gained on
public/private funding of projects in
the UK to Spain. The project is a new
85,000m², 350-bed hospital, built
under the PFI model with architect
Luis Fernández Inglada. Our scope
includes project execution, technical
advice, building services engineering
and facilities management
consulting. The Hospital del Norte
is one of three hospitals being
developed by Arup in Spain,
in partnership either with investors
or builders.

© Arup/John Fass
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© Arup/ATRC

Led from our Sydney office with

freight trains had to give way to

teams from our Perth, Melbourne,

passenger trains on the main lines.

Hong Kong and Singapore offices,

The new, grade-separated railway

Arup provided rail, civil, geotechnical

sees the main lines raised above the

and structural services for the

coal lines, eliminating the problem

Sandgate Flyover in New South

entirely. A challenging project, the

Wales, Australia. The flyover has

site has extremely poor ground

made a huge difference to the

conditions, with soft clays of up to

passage of both passenger and

40m in depth. We developed an

freight trains in New South Wales.

innovative bridging layer and a dry

Before it was built, this junction was

soil mixing solution for the track

a major bottleneck in the Hunter

formation. It is the first time this

Valley coal network and there were

method of ground improvement has

significant delays and disruption as

been used in Australia.

Thinking out loud
A unique collaboration between
Engineers Against Poverty and Arup
has produced a new sustainability
appraisal tool, ASPIRE. The tool
evaluates both the environmental
and social impacts of infrastructure
projects, and their contribution to
developing institutional capacity
and economic growth. The prototype
software is now complete and has
been successfully piloted on a range
of infrastructure projects in
developing countries.

“Arup’s skills networks add up to
much more than the sum of their
parts. There is a real appetite for
sharing expertise and research.
People clearly enjoy collaborating
and exchanging ideas. Networks
bring visibility and focus,
channelling this energy to give the
best solutions to our clients.”
Faith Wainwright
Director, Arup Skills Networks
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Joinedup THINKING
Arup staff from Durban, Hong Kong,
London, Seattle, Sydney and Tokyo
provided assistance in March 2008
to Habitat for Humanity’s (HfH)
rebuilding programme in the
Patuakhali area, which was
devastated by Cyclone Sidr in
November 2007. As well as
constructing shelters and raising
awareness and funds for HfH, the
team also carried out a review of
their post-cyclone reconstruction
programme in Patuakhali.

Arup’s total design team in Shanghai collaborated
with architects and engineers in Arup’s London
office to design the Changxing Carbon Neutral
Demonstration Centre. The project aims to be
one of the first carbon-neutral buildings in China,
and will be the first structure to be built on the
site. It is hoped that it will achieve LEED®
platinum status, and provide an anchor for the
urban planning within the masterplan.
A series of lectures held in London this year by senior Arup designers, including
Deb Thomas, pictured above, provided thought-provoking discussions on ‘total
design’, the multidisciplinary approach championed by our founder, Ove Arup, as
‘total architecture’. Total design is the bringing together of all relevant disciplines in
an integrated and interrelated way. This approach has significant benefits for the end
product – the whole becomes much greater than the sum of its parts.
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Positive
THINKING

Our sustainability-focused approach to our business,
our people, our facilities and our external relationships
underpin our objectives as an organisation, ensuring
that our collective contribution leaves a lasting,
positive legacy. This past year was filled with projects
and initiatives that underline our determination to
shape a better world.
This was also the year our Sustainability Policy came to
life through strategic implementation in our geographic
regions, the year in which the California Academy of
Sciences opened to the public in San Francisco as a
beacon of sustainable design, and the year in which a
number of our other projects, initiatives and people were
recognised for their innovations in sustainability.

Many of our people volunteered their time and effort
generously this year and the positive effects of our
charitable and humanitarian development work were felt
widely. We are actively sponsoring and working with some
of the UK’s potential Olympic athletes through SportsAid.
Endeavours like the Arup Cause – a global initiative
which aims to encourage and leverage individual staff
capabilities to reduce suffering and improve lives – create
structured opportunities for our people to become involved
in development. The firm’s Poverty Action Network (PAN)
provides a channel to share experiences and ideas and its
regular presentations are part of daily life at Arup.

The Liverpool Canal Link in the UK will assist in the regeneration of a
historic, iconic area of the city, including the creation of a navigable canal of
some 2km in length to connect the Leeds & Liverpool Canal at Stanley Dock
with the South Docks complex. This canal will enable the Liverpool South
Docks to form a destination point for water-borne activity. This project achieves
British Waterways’ aim of reinvigorating Liverpool’s historic South Docks as a
major tourism and leisure destination, dramatically increasing water-based
activity and events in Merseyside, acting as a catalyst for economic and social
renewal, and generating long-term economic activity and opportunities for
employment, as well as for the wider regeneration of the canal corridor through
Merseyside. In addition to the new canal construction, Arup is reviewing the
impact of, and proposing solutions for, problems associated with heritage,
art/public realm, transport and construction traffic, ecology and water quality,
acoustics, planning, programme and stakeholders.

In May 2008, Arup sponsored the measurement of an initial
carbon footprint study and research into sustainable event
management guidelines for Pangea Day in London, UK. The
event included music from Paul Simon and guest speakers in
locations such as Kigali in Rwanda, Los Angeles in California and
Mumbai in India. Over 20 million viewers worldwide participated,
watching 24 short films over four hours. Pangea Day promotes
the benefits of sustainable living through powerful films.
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© Tim Griffith

The California Academy of Sciences, which will be LEED® Platinum rated,
opened on 27 September 2008 in San Francisco, California to great fanfare
and a mile-long queue of patrons waiting to experience the new space.
Officials estimate that 17,000 people visited the museum on opening day to
see the results of the close collaboration between Arup, the California
Academy of Sciences and the architect, Renzo Piano Building Workshop.
Innovative strategies help preserve the natural integrity of Golden Gate Park,
conserve water and energy, reduce pollution and maximise natural ventilation
and light. While many museums turn their backs on nature, the Academy is
embracing and attempting to embody it in both form and function. With a
projected 1.6 million visitors annually, the building itself will be an exhibition

Thinking out loud
“It has been an honour to be associated with [Arup]
and [its] teams on this most extraordinary effort and
to have established relationships that we will cherish
forever. How many projects have you worked on where
you can say that?”
Don Young
Owner’s Representative, California Academy of Sciences

and educational tool for the general public.

Castleford Weir Fish Pass recently
won the Public Project of the Year
category at the national Builder &
Engineer Awards, held in Manchester,
UK. The project received the accolade
in recognition of its achievement in
increasing the biodiversity of the fish
population in the rivers Aire and
Calder. This award is the result of the
UK Environment Agency’s commission
for Arup to design a fish pass across
Castleford Weir. The 25m-long
‘Larinier’ fish pass provides passage
over the weir for all fish species and
Photo courtesy of Brisbane Marketing and the Brisbane Lord Mayor’s Business Awards

The Lord Mayor’s Business Awards celebrates the achievements
of business in Brisbane, Australia. It recognises and rewards
excellence and outstanding contributions of the corporate sector
to the growth of Brisbane’s economy. We won the Energex
Award for Sustainability in Business for embracing sustainability
principles as a core business strategy, demonstrating excellence

benefits conservation species such as
the otter and kingfisher which have
recently returned to the area.
The Castleford Weir Pass reconnects
the community with the river, an
integral part of its historic past and,
now, its future.

in green business practices and thought leadership through our
Drivers of Change work which examines key sustainabillity
impacts into the future.
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In September 2008, Arup announced a four-year
partnership with SportsAid—the charity for sports
people, helping the next generation of British
sporting talent to succeed. SportsAid provides
grants to youngsters aged 12 to 18 in around 50
sports, including disability disciplines. These
athletes compete at national level and grants from
SportsAid, worth between £500 and £1000, help
with costs such as travel, training, accommodation,
competition fees and equipment. Each year from
2008 through to 2012, Arup will sponsor 17
athletes from across the country, helping them to
achieve their potential.

A

SportsAid
© Action Images

The Solar 2 Green Energy, Arts and
Education Center in New York, New York,
USA was awarded the Gold Award for the North
American Region by the Holcim Foundation for
Sustainable Construction in October 2008. The
Platinum LEED® certified, net-zero energy use
building project beat nearly 5,000 projects to
the award, which promotes sustainability in the
building and construction industry. The structure
will be built on a brownfield waterfront site in
Manhattan and will produce all of its energy
from sustainable sources. Working with
architect Kiss + Cathcart, Arup undertook a
concept and schematic design several years
ago, and is completing the design now, with the
intention of being on site by September 2009.
© Kiss + Cathcart

Kings Place in London, UK – a new
arts venue housing the city’s first
concert hall since 1982 – opened to
the public on 1 October 2008. Kings
Place is part of one of the largest
urban regeneration projects in
Europe. Working with architect Dixon
Jones, Arup provided a range of
services for the project, including
theatre consulting, acoustics, fire
engineering, architectural lighting,
structural, mechanical and electrical
engineering and strategic advice on

Arup and the Climate Group’s new publication The Business

security, waste management,

Guide to the Low Carbon Economy: California aims to help

transport, environmental assessment

organisations understand the steps they need to take to reduce

and archaeological services.

their greenhouse gas emissions while also realising the significant
opportunities that a low-carbon economy can generate. The
publication, for which our sustainability team provided many
hours of pro bono consultation and written content, walks
businesses through prioritised steps from calculating a carbon
footprint to implementing energy efficiency, considering
renewable energy and as a last resort, offsetting emissions.
Though the guide is specifically written to reflect the steps that
California businesses need to take to reduce their carbon
footprint, the message is transferrable to businesses of all sizes
anywhere in the world.
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The Nokia China Campus in Beijing,
China is the first newly constructed
building in China to achieve a LEED®
Gold Certificate status. Arup was
involved from its inception and a
global team of Arup experts
successfully designed a building with
totally integrated systems to a tight
programme and fast construction
time. More significantly, the approach
to what is one of China’s greenest
office buildings will be used globally
by Nokia for all its new buildings.

Trent Lethco, an urban planner
in Arup’s New York office, was
appointed to the Transportation
Sarah Toy of Arup’s Bristol office co-wrote a chapter for

To celebrate the United Nations’

the Royal Institute of British Architects’ new book Building

World Habitat Day in October 2008,

Happiness: Architecture to Make You Smile, which

Arup staged a series of events along

looks at how we can measure or quantify what makes a

the theme of shelter. They included

‘happy’ building or space. The chapter focused on an

educational talks, live and virtual

innovative action-research project that Sarah has been

debates on the ethics of volunteering

project managing in partnership with Greenwich Primary

and the publication of a collection of

Care Trust and Greenwich Council. The project is to

thoughts and images on the theme of

research, develop and deliver low-cost social and physical

shelter and what it means to people.

interventions to improve the mental wellbeing of residents

They strengthened our collective

on Greenwich housing estates. The impact of these

knowledge of shelter as a global

interventions will be measured in order to provide new

issue and highlighted ways in which

empirical evidence of the complex relationship between

our staff can get involved.

Research Board Executive
Committee for Transportation Issues
Facing Major US Cities, a group of
approximately 25 senior advisers
appointed by the Chairman of the
National Research Council to advise
and oversee the activities of the
Transportation Research Board
in the USA.

the built environment and mental wellbeing.
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Thinking out loud
“Arup’s commitment to social responsibilty
is amply demonstrated by its long-term
support of RedR. As a founder Patron, Arup
has donated generously each year allowing
us to increase the reach and quality of our
work supporting people and communites
affected by disasters. Employees also help
by responding to RedR’s Technical Support
Service queries from engineers working
in disaster situations needing immediate
technical advice.”
Martin McCann, CEO, RedR UK

An Arup team travelled to Kuala Lumpur, Malaysia, in August
© Peter White

to run a week-long sustainability training course with

The Zero Carbon ‘Green House’ won the Best Innovation in

prominent local land developer, OIB. The client has already

Design Award at the Housebuilding Innovation Awards, held on

created several high-profile developments in Kuala Lumpur,

23 October, 2008. The awards recognise innovation by house

and intends to deliver a new concept masterplan project called

builders in the past year. This is the first house built by a volume

Kenny Heights. The concept of the development is an

house builder (Barratt) to achieve a design rating of level 6 under

integrated ‘live, work, play’ lifestyle, based on a 36ha site

the Code for Sustainable Homes. Arup provided engineering and

located in the heart of Kuala Lumpur, near the royal gardens.

sustainability design.The judges described the Barratt ‘Green

Arup was commissioned to help the client understand how

House’ as “very impressive and packed with excellent design

sustainability appraisal could add value to their project.

features”. The combination of design credentials and sustainability

Signature architects, including Zaha Hadid, Fosters + Partners,

strengths was also greatly admired.

David Adjaye & Associates and Conran & Partners have been
engaged in the design of different site land ‘parcels’.
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Arup worked with volunteers from Médicins Sans Frontières after the Sichuan Wenchuan earthquake in China to run relief
logistics, deliver relief materials, provide assistance and technical services and assess immediate health needs in several
affected areas. An employee in our Shenzhen office was approved by the Shenzhen Civil Planning Bureau to be one of the
20 people who were sent to Sichuan as the first group of the Rebuilding Aid Team of Shenzhen. Arup was also selected to
contribute to the design of the reconstruction masterplan on a pro bono basis. Our work was commended for its
understanding of the practical and more urgent issues and the long-term vision on social recovery and sustainable
development. The plan received a Silver Award from the Hong Kong Institute of Planners.

Arup was commissioned to develop the masterplan for a
purpose-built living and working community for the film, television
and creative industries, as a sustainable creative industries’ hub,
centred on the famous Pinewood Studios in Buckinghamshire,
UK. The hub will complement the studios through expanding
opportunities for film and television production and related creative
businesses, education and training. It will be a sustainable
community with up to 1,400 dwellings and many of its streets will
be based on architectural typologies derived from a variety of
Northern European and American cities. These streets will
incorporate infrastructure and design elements to facilitate lower
carbon impact filming on location, and integrate 21st century
technologies. The masterplan recognises new standards for green
and zero-carbon initiatives in the film and media industries and
adopts stringent measures for the overall sustainability of the site
and surrounding area.
This year has seen the consolidation

real opportunity to make a difference.

of Arup’s partnership with the NGO

Arup made a donation to Ashanti

Ashanti Development in Ghana,

Development in January 2008, and

Arup is is working with the Rockefeller Foundation’s

culminating in October 2008 when

a further six people volunteered to

Asian Cities Climate Change Resilience

we helped it to implement its first

help. In April, Arup presented its

Network initiative, which aims to build climate

programme of borehole installation

paper Global strategic partnerships

change resilience for poor and vulnerable urban

in Ghana. Hydrogeologist Vicky

to share international and local

communities. Arup’s role involves supporting the

Coy; pictured and geochemist

expertise between the private sector

overall management of the initiative and providing

Catriona Neath; pictured worked

and NGOs to an international field

technical assistance to local partners. We also led

with the NGO in central Ghana.

of practioners at the 33rd WEDC

the initial assessment of selected cities in Vietnam

What started in May 2007 as a

conference Access to Sanitation and

and Thailand, which involved evaluating their

groundwater assessment was

Safe Water: Global Partnerships and

vulnerability to climate change and willingness and

transformed by a two-week field visit,

Local Actions in Accra. Both Vicky

institutional capacity to help the urban poor build

during which Vicky and Catriona

and Catriona have now joined

resilience to climate change.

visited around 20 villages and met

Ashanti Development as trustees.

stakeholders in the study area, into a
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Tracking trends and anticipating the challenges that
are likely to face mankind in the future is fundamental
to the way in which Arup operates. Designing for
hotter, wetter climates or for more efficient energy or
water use, for example, is the kind of forward thinking
that Arup does every day.
Investing in research and development – from Arup’s
Drivers of Change global research project to new
approaches to structural materials – is part of the reason
for Arup’s success. Given the substantial length of time
our projects last, it is vital to ‘future proof’ our designs
as much as possible. A rigorous, strategic approach to
researching possible answers to future challenges informs
the design process.

Our collaborative external research partners, too, yield
results that are useful and which promote best practice
in the industry as a whole. They also keep Arup at the
vanguard of technical excellence.
Much of our research deals expressly with designing
for the future. Some is concerned with informing our
approach or giving us the tools we need to respond to
future challenges. Training our people, and investing
in research is key to Arup’s tradition of thinking ahead.
Consciously mapping out what is likely to happen, and
designing for those scenarios is our way of proactively
helping clients to ask better questions of us, and produce
better work for our future.

Alice Chow, leader of Arup’s project
management business in East Asia,
won the Project Manager of the Year
Award in the inaugural Real Estate,
Facilities, Projects Outstanding
Individual Awards in Hong Kong,
China in May 2008. The award
recognises professionals for their
eminent contributions to the built
environment in Asia.
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Peter Head gave the Brunel International Lecture
in 15 countries around the world as part of the
Institution of Civil Engineers’ regional programme
for 2008-9. He presented published research
results about how the world can move away from
the dangerously unsustainable path it is on and
towards the ecological age. Using carbon and
ecological footprint analysis, he explained in
practical terms how new urban centres can be
developed using a new paradigm of resource
efficiency and how existing centres can be
retrofitted to create jobs, improve quality of life
and reach a more sustainable economic goal.

The Cellophane House was one of five full-scale
houses designed and built for the Home Delivery:
Fabricating the Modern Dwelling exhibition at New
York City’s Museum of Modern Art in New York,
USA during 2008. The five-storey modern dwelling,
wrapped in a transparent building envelope
product, was illuminated solely by LED lighting.
Working with Kieran Timberlake Associates, Arup’s
lighting, mechanical, and electrical specialists
worked to design and engineer a home that
collects solar energy through integrated
photovoltaic panels and maintains its climate
through natural means. Key details highlight the
use of embedded light as an element of
architecture that also significantly reduces the
dwelling’s carbon footprint as compared with
conventional homes.

Oil production could peak by 2013, causing rising fuel prices and
damaging the UK economy. So warned The Oil Crunch: Securing
the UK’s Energy Future, a multi-company publication, in October
2008 from the UK Industry Taskforce, of which Arup is a member. The
report identifies the impact of rising fuel prices on manufacturing and
transport costs and therefore inflation in the UK, as well as the risks of
‘peak oil’. It examines alternatives to oil and recommends practical
action, calling on the UK Government urgently to develop its strategy
to meet the peak oil threat. Arup’s first Research Review, published in
2008, highlighted 13 case studies that showed the quality of Arup’s
research and highlighted its collaborative work in cases such as the
SuperLight Car programme, conceived by a consortium of 38
organisations across Europe to develop cost-effective lightweight
vehicle body concepts suitable for high-volume manufacture.
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Together, Arup and Cambridge
University in the UK have created a
tool that can estimate the amount of
energy embodied in the
construction of geotechnical
structures. It has already been used
to provide the UK’s Highways
Agency with a means of quantifying
the environmental impact of different
design options. Taking account of
the energy consumed and carbon
emitted in the design process, from
raw material extraction right through
to a highway’s operation, is a far
more holistic measure than the
monetary cost alone.

Erin McConahey

Jeff Tubbs

Patrick McCafferty

Peter Alspach

Arup engineers comprised a tenth of the up-and-coming

Arup assisted the Gladstone Area Water Board in the development of a

engineers in the USA, according to magazine Consulting-

preliminary plan for a 100 megalitre-per-day water treatment plant and a

Specifying Engineer in its 40 under 40 Awards.

115km pipeline from the Fitzroy River to its service area in

Jeff Tubbs of our Westborough, Massachusetts office,

Gladstone, Queensland, Australia. This will enable the Board to augment

Patrick McCafferty of our Boston, Massachusetts office,

its water supply rapidly in the event of a prolonged drought or a significant

Erin McConahey of our Los Angeles, California office

increase in industrial demand. Arup assisted in procurement of a detailed

and Pete Alspach of our Seattle, Washington office were

design, and initiated and managed an early contractor involvement

all honoured for their academic, professional, personal

process for the design and construction stage. Arup also provided support

and community achievements.

in project management, assistance in the environmental approvals process
and other engineering services.
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Arup advised the Roads Service in Northern
Ireland to look beyond the traditional
consultation approach to community
engagement for the A26 Dualling project,
and to hold a public information event well in
advance of any detailed study or appraisal.
The resulting engagement from the community
gave the chance for concerns and comments
to be expressed in advance. Its success
saw the same early public consultation
approach adopted by the client for the larger
A8 Dualling Belfast to Larne road scheme.

Working with architect Paige & Steel, Arup’s acoustics,
theatre planning and IT and communications expertise was

Thinking out loud
Opening of Bond University Mirvac School of
Sustainable Development

“Arup [was] a key project partner throughout
the design, construction and operation of the
Bond University Mirvac School of Sustainable
Development… It was clear their input was
guided by the most current research available.”

fundamental to the redevelopment of The Sony Centre in
Toronto, Canada. The venue includes giant digital screens
on the façade, instead of traditional posters. Gesture
recognition will allow audiences to interact with displays,
while free wireless internet access will also encourage
interaction. Immersive sound from hundreds of loudspeakers
will deliver the perfect musical experience and the venue will
also embrace group gaming.

John Le Lievre
Director of Finance & Projects, Bond University

© Alan Jensen Photography
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The Hong Kong Government’s Environmental Protection
Department has appointed Arup to carry out a strategic
study, which examines ways to reduce excessive
packaging of consumer products in Hong Kong.
We will be identifying categories of products that are
particularly highly packaged, and suggesting measures
to reduce packaging levels. Measures may include
regulatory and voluntary schemes, but will not
compromise Hong Kong’s obligations under
international trading conventions. The study will need
to balance environmental benefits against the cost
implications, and to reconcile the views of a wide
spectrum of stakeholders.

The Cardiff East Strategy in Wales is a secure, automated system
devised by Arup for controlling the flow levels in the city’s sewer network
that gives advance warning of blockages. In September 2008 it passed its
first test with flying colours when, despite levels of rainfall expected only
once in 30 years, no properties flooded. The only external flooding –
rapidly pinpointed by the system and repaired – was due to a defective
^
manhole. Working closely with the asset owner, Dwr
Cymru Welsh Water,

contractors Morgan Est and Imtech, and Kelda Water Services, the project
was delivered on time for £3m compared to the original scheme, which
was estimated at £100m. Comparing the 2008 event with one in 2001,
the cost of clearing up was reduced by around £150,000, and a further
£45m of benefit is expected to result from development restrictions in the
area being lifted, now that flood risk has been reduced.

© Andrew Hazard Photography & Design

The Presidential Climate Action

that lists 200 climate-critical senior

Plan was launched to the press in

positions in the Administration and

November in Washington, DC, USA.

250 qualified people nominated over

Arup contributed to the plan, which

the web was also produced, and

merges scientific and policy issues

resources opened to the Obama

and recommendations, and is an

transitional team, including analysis

initiative of the School of Public

of the President’s executive

Affairs at the University of Colorado,

authorities to act without further

Denver. Sponsored by the Johnson

legislation; white papers on

Foundation to UC Denver and

international collaboration;

published on the internet for open

cap-and-trade architecture and

access to all, the plan contains more

other topics; and roadmaps

than 180 recommendations for

for federal policy on transport,

executive and legislative action on

buildings and government

climate and energy security. A book

carbon management.

Arup has become a knowledge

diverse case studies and exemplars

partner of the World Economic

from around the world that can

Forum’s SlimCity initiative. SlimCity

inspire other cities. They mirror

provides a global, risk-free platform

SlimCity’s current workstreams:

where cities and the private sector

Urban Mobility, Smart Energy and

exchange best practices to deliver

Sustainable Buildings. In compiling

resource efficiency at the city level.

the cards, Arup’s researchers

SlimCity’s first major deliverable is

selected content on the basis that

the SlimCity Knowledge Cards.

any Mayor could ask the question

Arup researched and produced the

“Could we do this in our city?”

Knowledge Cards which highlight
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Arup’s urban planning team is developing the masterplan for
Florida’s first eco-city. The site consists of 41,000 acres in
Osceola County, Florida, on which the development
consortium plans to build a new town of 200,000 people
creating 100,000 jobs. The Arup plan integrally incorporates
into its design a wide range of sustainable strategies for water
resources management, renewable energy, waste reuse and
recycling, low-carbon impact transport and logistics
infrastructure, climate change resilience, and compact urban
development typologies. Arup synthesised state-of-the-art
technical solutions into a compelling, unified urbanism.
Programme amenities are expected to include two
technology/industrial estates focused on sustainable industry,
a major eco-tourism resort attraction, an educational research
community and broad housing choices, all tied together
through common sustainable design standards and an
industrial ecology. The city will be developed progressively on
around 40% of the site area, with the balance conserved as
wetlands, cropland and forest. The Destiny plan seeks to
establish a new, sustainable model for suburban and new
town development for North America.

Construction of the Mode Gakuen Cocoon Tower in Tokyo was completed in
October 2008. The construction captured the imagination of the country, with
thousands of photos of the construction site uploaded onto personal internet blogs as
it rose storey by storey over Shinjuku, one of Tokyo’s densest districts. Working with
architect Tange Associates, Arup provided structural engineering for this building which
will house three vocational schools of fashion design, computer technology and
medical care, developing Japan’s future professionals. The project won the Emporis
Skyscraper Award for 2008 Skyscraper of the Year. It was selected out of 384 eligible
buildings and was praised for its “expressive design” and its “remarkable environment”.

Sydney-based Kathryn Pike won the Australian Geomechanics
Society (Sydney Chapter) Young Geotechnical Professional
Prize for her “outstanding” presentation on the structural
geology found during the excavation for Sydney’s
Top Ryde Shopping Centre redevelopment. She presented
the results of mapping, analysis and interpretation of the
geological features, which will enhance the ability of
engineers to investigate areas affected by dyke structures
and their associated jointing, as well as update the future
geological mapping of Sydney.
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Arup is a global firm of planners, designers,
engineers and business consultants. We provide
a diverse range of professional services to clients
around the world, exerting a significant influence
on the built environment. The firm is the creative
force behind many of the world’s most innovative
and sustainable projects and design technologies.
Established in 1946, Arup has 10,000 employees
based in more than 90 offices across 37 countries,
working on up to 10,000 projects at any one time.
Its unique structure, with the firm held in trust
on behalf of its employees, gives us complete
independence. Our multidisciplinary approach
means that any given project may involve people
from any or all parts of Arup. Our aim is to achieve
excellence in all we do by bringing together
the best professionals in the world to meet our
clients’ needs.

Printed on paper containing 50% recycled fibre by Beacon Press using their
environmental print technology. All the electricity used in the
production of this report was generated from renewable sources.
Vegetable-based inks were used throughout. 95% of any solvents and 98%
of all dry waste used in the process have been recycled. Beacon Press is a
CarbonNeutral Company® and accredited with Environmental Management
System, ISO 14001 and registered to EMAS, the Eco Management and
Audit Scheme.
This publication has been certified CarbonNeutral®.
All CO2 emissions associated with the production and distribution
of this publication have been reduced to net zero.
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