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Design is at the heart of everything we do at Arup.  
It is a collaborative enterprise with our clients, 
partners and communities. Over the past year, we 
have consulted, planned, engineered and advised on 
a vast range of projects. The design projects in this 
book illustrate the diversity of this work. 

Our clients believe in the transformative power of 
excellent design: a power to shape a world where 
people are safer, healthier, have greater amenity  
and are inspired by their environments.  

Our ambition is to help shape a better world. These 
stories show how, through design, we imaginatively 
integrate our deep technical skill to do so.

DesignsForeword
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The edible restaurant

What better advertisement for fresh food than growing  
your ingredients on the roof and walls of your restaurant?  

Based in Sydney, the Greenhouse by Joost restaurant is 
revolutionising concepts of food sustainability and waste 
management. This self-sufficient, temporary restaurant  
grows its own produce, mills its own flour and churns  
its own butter.

Within strict building regulations, our engineering, design 
and project management specialists have helped to create 
a restaurant with no structural foundations, making it easy 
to assemble and easy to remove. It is built entirely from 
recyclable materials, including the shipping containers  
that transported them. It includes rainwater and septic  
tanks, solar panels and a bio-generator to convert cooking 
oil into power. And, of course, it also grows the very food 
its diners will eat. 

Having created a successful recipe for flexible design  
and self-sufficiency, future versions are being planned for 
other locations that will last between five and ten years.

3Greenhouse by Joost  |  Sydney, Australia
Designed with Joost Bakker for the Sydney  
Harbour Foreshore Authority



Looking deeper

Hong Kong could soon be radically overhauling the way it 
uses the land that is currently occupied by its government 
facilities. Given the demand for land in Hong Kong and the 
limited growth of the city due to steep, hilly terrain, these 
facilities could be transferred underground to rock caverns. 

We have completed a study for the Hong Kong SAR 
Government and formulated a strategy for increasing land 
supply by developing greater use of underground space  
and thereby improving the quality of life for the city’s 
residents. Various types of government facilities – from 
civic centres to sports halls to sewage treatment plants – 
were reviewed. Local communities could be improved  
by moving those facilities with a high environmental 
impact, such as sewage treatment plants, to secure, 
underground locations. The revenue generated from the  
sale of released land could cover some, or all, of the cost  
of the underground developments. 

Our work demonstrated the viability of moving facilities 
underground by showcasing local and overseas examples. 
We also formulated strategies to deal with key issues 
relating to underground land ownership, environmental 
impacts and facility operation. We stimulated debate  
around the issue and sought government and public  
support for the initiative, by generating a bilingual 
pamphlet, an executive summary and 3D animations 
detailing the benefits and challenges of developing 
underground space in dense urban environments.
 

Wind direction

Local wind turbine to 
supply electricity to 
drive cavern ventilation 
and/or lighting.

Treated air

Aesthetically 
designed ventilation 
outlet – strategically 
placed to minimise 
visual impact.

Deodourisation scrubber 
to treat the air prior to 
venting outside.

Potential for the installation 
of fibre-optics/light tubes 
to supply natural light to 
areas of the cavern.

Good rock mass identified 
to minimise grouting and 
groundwater inflows.

Mechanical ventilation 
system may be required.

Adopt new technologies such 
as LED lighting (consumes less 
energy and generates less heat).

Groundwater drawdown is 
minimised by grounding and 
waterproofing around the 
excavation.

Relocate and replace 
vegetation surrounding the 
portal formation area to 
screen the entrance.

Solar panels to charge 
electric vehicles and/or fibre- 
optics/light tubes opening to 
transfer light underground.

Pump-sump to collect 
groundwater to be reused 
for irrigation.

Electric solar-powered 
vehicles are encouraged. 

Pump-sump to collect potentially 
contaminated water from sources 
within the cavern for treatment.

Drainage layer Impermeable layer to 
prevent any groundwater 
contamination.

Means of escape and fire 
engineering to be tailored 
to each type of facility.Passive  

ventilation

5Enhanced Use of Underground Space  |  Hong Kong, China
Designed for the Geotechnical Engineering Office of the Hong Kong SAR Government 



How can a social landlord turn  
tenants green?

For the first time, a social landlord is using a Social  
Return-On-Investment (SROI) tool to inform a  
low-carbon retrofit project.
 
SROI has been developed from traditional cost-benefit 
analysis and social accounting. Using a participative  
approach, it helps organisations capture, monetise and 
understand the social, environmental and economic  
value they create.
 
For Salix Homes, the landlord of the 79 properties at  
Barracks Estate in Salford, Greater Manchester, we  
reviewed retrofit options considering potential annual  
savings on energy and CO2, capital costs per kilogram  
of CO2 per year and capital costs versus running costs.

Before work began on the retrofit, we used an SROI tool  
to engage with tenants through interviews, questionnaires 
and meetings to establish their behaviour and attitudes 
towards energy, allowing us to predict the social return  
of the project. One year on from the completion of the 
retrofit, we are again engaging with tenants to see how 
their energy use and expenditure have been affected by  
the change. Analysing this new data with the SROI tool 
will reveal the social return Salix Homes has seen on its 
low-carbon retrofit investment and the accuracy of our 
initial predictions.

Reduction in CO2 emissions

78%

Predicted return for every 
£1 invested

£1.60

Bills reduced anually by between

£465-£933

7Barracks Estate Retrofit  |  Manchester, United Kingdom
Designed for Salix Homes Ltd



How can a Formula 1 car make  
an office more comfortable?

Inventive, lateral thinking is behind a simple damping 
device that remedies annoying office floor vibrations.  
And it is available more quickly and at a fraction of  
the cost of existing solutions. 

Our designers have taken the Tuned Mass Dampers 
(TMD) system and enhanced it, bringing in existing 
technology from the world of automotive engineering. 
Applying this proven technology to TMDs has reduced 
fabrication times from three months to one and reduced 
costs to a quarter. Because the new TMDs are lighter  
and lower-profile, they can also be fitted by hand in  
less than an hour. 

How does it work? TMDs increase floor energy 
dissipation and reduce unwanted vibration in floors. 
Traditionally, they can be costly, cumbersome and slow 
to make. With tenants in its high-specification building 
unhappy about floor movement, our client needed a quick, 
low-cost solution to vibrations. Our designers thought 
laterally, looking to the world of Formula 1 to reconfigure 
the TMD. They substituted the existing vertical, helical 
steel springs and dissipation apparatus with visco-elastic 
pads, widely available in the automotive industry.

Sequence of imagery

1  Remove tiles and place spring  
assembly on slab in floor cavity.

2  Place mass assembly base plates on floor 
cavity, adjacent to spring assembly.

3  Installation of slot plates on to mass   
assembly base plates.

4  Slot angle supports on and tighten bolts  
to jack up mass assemblies on to spring.

5 Low-profile TMD assembly is complete.

6 Replace floor tiles.

1 2 3a 4a

3b 4b

5

9Low-Profile Tuned Mass Dampers  |  London, United Kingdom
Designed for a UK contractor
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A decade of Serpentine  
Gallery Pavilions

This year’s Pavilion, designed by architect Peter 
Zumthor (see main image), marks 10 years of our 
design collaboration and consulting for this prestigious 
commission. The physical constraints of the site and the 
challenging timescales remain constant, but the design 
responses are radically different each year.

Our involvement extends beyond simply making the 
buildings work. We strive to develop ambitions and 
experimental engineering solutions that help to enable  
this public celebration of contemporary architecture.

Top images

2011 Peter Zumthor

2010 Jean Nouvel

2009 Kazuyo Sejima + Ryue Nishizawa of SANAA

2008 Frank Gehry

2007 Olafur Eliasson + Kjetil Thorsen

Bottom images

2006 Rem Koolhaas

2005 Alvaro Siza + Eduardo Souto de Moura 

2003 Oscar Niemeyer

2002 Toyo Ito

2001 Daniel Libeskind

11Serpentine Gallery Pavilions  |  London, United Kingdom
Designed with multiple architects for the Serpentine Gallery



Connecting Copenhagen

In lighting, does ‘underground’ have to mean ‘artificial’? 
We do not believe so. Our design for the Cityringen  
(the Copenhagen Metro) brings natural light deep into the 
heart of the city’s underground network, and into the lives 
of a nation that spends much of the year in twilight. Our 
team has maximised the use of light and space throughout 
the network. Most of the stations on the new line make 
a highly original use of skylights to brighten the day of 
Danish commuters.

Our architects, planners, engineers and technical and 
management specialists are creating a desirable experience 
for the passengers who will travel on the Cityringen  
when it is completed in 2018. The goal is to create 
spaces that meet the intuitive and natural demands of the 
travellers: providing them with positive and memorable 
travel as well as better connecting them with their city. 
Eighty-five percent of all homes, workplaces and further 
education institutions in the capital will be within 600m  
of one of its stations.

13Cityringen  |  Copenhagen, Denmark
Designed with COWI and Systra for Metroselskabet



Floating an idea

What if children, athletes, keep-fit swimmers and families 
could all enjoy safe swimming in New York’s East River? 
The idea that is moving this vision closer to reality is not  
to build a pool next to the river, but to float a pool on the 
river itself.

The ‘+ Pool’, as the project is called, would be the world’s 
first floating pool to take water directly from a river and 
filter the water for swimming purposes. Our team studied 
the water quality of the NYC waterways and the water 
requirements for a pool. Using that information, we  
presented the architect with several filtration system  
options to test. Based on these filtration options, we 
considered modular structural configurations and integrated 
mechanical, electrical and plumbing systems to explore 
how the pool could be built and how it could operate. The 
proposed system uses an innovative combination of new  
and existing filtration technologies. Testing is underway  
to further develop and design a system to transform the  
East River’s water into swimmable water that meets city, 
state and federal quality standards.

Four distinct pool areas (Children’s Pool, Sports Pool, 
Lap Pool and Lounge Pool) can be used independently, 
combined to form an Olympic-length lap pool or opened 
completely into a 836m² play pool. In an area lacking  
beach access, the pool idea has attracted widespread local 
and international attention and is the centrepiece of an 
attempt to revitalise the East River waterfront.

15+ Pool  |  New York, New York, United States of America
Designed with Family New York and PlayLab for the people of New York City



17School of the Arts  |  Singapore
Designed with WOHA Designs Pte Ltd for the Singapore  
Ministry of Information, Communication and the Arts

Creative people, creative spaces

Creative people need creative spaces in which to learn 
and grow. Conceived as a ‘Laboratory of Creativity’, 
the new Singapore School of the Arts is the country’s 
first independent arts school to offer a linked arts and 
academic curriculum for youths aged 13-18. As such, it  
is full of flexible and engaging performance areas 
to inspire a wide variety of students, professional 
performers, designers, technicians and audiences.

Our engineering design transformed the school’s three 
venues into acoustically intimate performance spaces; 
spaces that liberate students to explore the arts, and that 
develop stronger bonds between audiences and performers.

The acoustic and theatre design has enabled a versatile 
auditorium that allows the school to rehearse, record and 
present a wide range of musical forms. It can be adapted 
for performances from small ensembles to full orchestras, 
realising its full artistic and commercial potential.



Haute gardening

Leading garden designer Diarmuid Gavin had a clear,
if unusual, vision: to create a ‘garden in the sky’. 
Twenty-five metres up in the air, to be exact.
 
With just seven weeks to complete this Avatar-inspired 
creation, our structural engineers worked closely with 
garden designers, landscape contractors and a steel 
fabricator. Exhibited first at London’s 2011 Chelsea  
Flower Show, the installation did what great design has  
the potential to do: it made visitors smile. Official 
recognition came with a gold medal for Diarmuid Gavin 
and the ‘People’s Choice’ prize for the garden.
 
The design showcases the best of Irish materials and has 
raised the international profile of the country. As intended 
by its sponsors, the ‘garden in the sky’ has now landed 
back in Cork to become a focal point of the city’s latest 
planned public garden.

19Irish Sky Garden  |  Chelsea, London, United Kingdom and Cork, Ireland
Designed for Diarmuid Gavin Designs



You are hear

Maps and visual aids to navigating neighbourhoods are 
centuries old and familiar to all of us. But imagine if  
you could explore a city through the way it sounds? 

That’s what our acoustic experts have made possible 
with the TenderVoice and TenderNoise projects for the 
Tenderloin area of San Francisco. Voices and noises from 
this densely populated area of the city are collected at 
13 locations, mapped and analysed to create a digital 
community resource. Seen through its sounds, the project 
provides new perspectives on the quality of life in the city.

Vivid, animated maps are displayed on the TenderNoise 
website, helping residents and urban planners draw 
new conclusions about the sources and impacts of noise 
in their community. TenderVoice, meanwhile, is an 
interactive web-based application. It uses a game format 
to link digital sound clips with specific community 
services and social resources available at mapped 
Tenderloin locations. 

Together, the TenderVoice and TenderNoise projects give 
Tenderloin residents a new, informative and revealing  
way to explore the acoustics of their urban environment.

21TenderVoice/TenderNoise  |  San Francisco,  
California, United States of America
Designed with Movity for the Gray Area Foundation for the Arts



Smaller bang theory

Few people who live in urban spaces give much thought
to the work of tunnel designers until, that is, the vibration
and noise effects of ‘drill and blast’ excavations intrude
into daily life. Our new underground blasting analysis tool 
is helping to minimise these intrusions, streamlining blast 
effect management, providing quicker responses to design 
changes and smoothing the path for faster project approvals.
 
Built on Geographic Information System (GIS) technology, 
the software pulls together large complex datasets of blast 
zone information into a single software analysis platform. 
Blasting effects are easier to determine and suitable charge 
weights more effectively identified. Assessments that 
previously took a full working day to complete can now be 
performed in minutes. With the savings in time, engineers 
can explore more options to investigate more efficient blast 
designs. The GIS tool provides better output to explain how 
the whole analysis and blasting operation works, resulting 
in fewer complaints and smoother operation of the project.

23Blasting Analysis Tool  |  Hong Kong, China
Designed for MTR Corporation Ltd



25Sabre Sustainable Kindergarten School  |  Dwabor, Ghana
Designed with Davis Langdon and the Sabre Charitable Trust

Designing a brighter future

You can design a better school, but how do you design  
a brighter future?

For Arup volunteers working with construction group 
Davis Langdon and the Sabre Charitable Trust on Ghana’s 
kindergartens, the answer is to design schools that build 
brighter futures for whole communities. Our design has 
created local skills and employment. It also created a 
stimulating learning environment; school attendance 
immediately increased by 45% and enrolments increased  
by 190% one year after opening.

The Sabre Sustainable Kindergarten project shows how 
global design expertise and local knowledge can combine 
to improve people’s lives. The prototype school makes 
inventive use of local, sustainable materials – from soil 
bricks, coconut fibres and bamboo to a cement substitute 
made from clay and palm kernels. Involving the community 
in the planning and construction has given local people new 
skills and employment opportunities in this remote village. 

The kindergarten’s modular design is more affordable
and better value for money to build per square metre
than a government school in Ghana. The lessons learned 
from the project have established an affordable, replicable 
model for a rural school roll-out programme set to build 
brighter futures for Ghana’s communities and children.



Symphony in green

How do you add architectural space to a world-famous 
attraction without reducing public space? At the Lincoln 
Center for the Performing Arts in New York, the answer 
was to look skywards. As if people needed another reason 
to visit the Center, a new structural pavilion on 65th Street 
gives three more in the form of new popular destinations. 
The stunning new Lincoln Ristorante and the inventive 
new Elinor Bunin Munroe Film Center reside within a 
space enclosed by the Laurie Tisch Illumination Lawn,  
a rare public green lawn in Midtown Manhattan.

The structure’s twisting planes tilt the 670m2 lawn away 
from New York’s 65th Street, cutting down city noise and 
making the pavilion an attractive place to meet friends, 
relax, and grab a bite to eat. Our building engineers’ 
rationalisation of the architectural form and use of steel 
for the primary structure simplified fabrication, allowing 
for the rapid construction made necessary by the Lincoln 
Center’s need to remain open throughout the project. 
Our coordinated and integrated approach also led to all 
building services for the restaurant being fully integrated 
into the structure.

This new element to its public spaces on 65th Street is just 
one aspect of Lincoln Center’s ambitious modernisation 
programme, which include the Juilliard and Alice Tully 
Hall projects in which Arup is also involved.

27Lincoln Center Public Spaces  |  New York, New York, 
United States of America
Designed with Diller Scofidio & Renfro and FXFOWLE 
for Lincoln Center



The rebirth of a vocation

The midwifery profession is under stress in the UK,  
with high levels of disillusionment and low staff retention.  
Our work designing and delivering custom-built leadership 
development programmes for senior midwives in the East 
of England is starting to address these concerning trends.

The interactive programme built by our leadership 
consulting team is the first to be focused on a single  
section of the healthcare profession in the region. Based  
on the day-to-day experiences of the midwives, it is helping 
them to put leadership theory into practice. Giving these 
senior healthcare professionals the encouragement and 
tools to play a leading role in transforming the region’s 
midwifery service is helping them to rediscover their 
vocation, progress their careers and, ultimately, to deliver 
higher-quality patient care.

“ When I first came on this course I didn’t  
know which direction I wanted to go  
in my career and felt I was stagnating.  
But this course has reinvented me as  
a person.”

 MLDP Delegate 

29East of England Midwifery Leadership Development 
Programme (MLDP)  |  United Kingdom
Designed for the National Health Service East of  
England Strategic Health Authority



Terraced biodiversity

“A tour de force of high-quality design, innovative 
construction and super energy credentials.” This is how 
the British Construction Industry Awards described the 
81,218m² commercial office development at Ropemaker 
Place in the City of London. 

Conceived as a Chinese puzzle where the sum-of-the  
parts define the whole, the building is composed of six 
large-scale interlocking cubic forms, rising up as a series of 
garden terraces. The bio-diverse natural habitat of the roof 
terraces gives the building a distinctive character in its City 
surroundings and was directly responsible for the tenants 
choosing Ropemaker Place over many local alternatives.

Our design will help the new occupiers to reduce their 
operational costs and environmental impact. It is set to 
achieve 33% lower carbon emissions than those set out in 
the current Building Regulations. The 21-storey building’s 
bespoke tilted façade system reduces the energy needed 
for cooling by up to 27% compared to a conventional flat 
façade. The ambitious design of the subtly changing colour 
and rhythmic expression of the façade and the imaginative 
roof terraces were achieved on time and on budget.

The building’s commercial credentials are as impressive 
as its environmental and aesthetic qualities. Through 
their redesign of the building’s configuration and reuse 
of the existing basement structure, our designers created 
additional lettable space.

31Ropemaker Place  |  London, United Kingdom
Designed by Arup Associates for British Land Co Plc

Roof garden terraces

1,850m²

Office space

55,000m² net
Retail space

1,400m² net

Awarded BREEAM building status

‘Excellent’



Zero-carbon inspiration

Our work on Hong Kong’s first Zero-Carbon Building 
(ZCB) is helping to reduce greenhouse gas emissions by 
showcasing the possibilities of energy-efficient design  
and construction.

This pilot project cuts energy demands by about 40% 
compared to traditionally-designed buildings. It will 
not add any carbon into the atmosphere. Instead it 
relies on ultra energy-efficient active building systems, 
photovoltaics and an onsite biodiesel energy unit. The 
landscape area will also be designed as a zero-carbon 
precinct for the public. 

Drawing on our firm’s expertise and best practices from 
around the world, the project will be an experimental  
and evolving showcase to inspire positive change to  
Hong Kong’s construction industry and the community. 
Once it is completed and formally opened in mid-2012, 
the ZCB will serve as an education centre, open for  
guided visits.

Entrance
Eco plaza

Cafe

Disabled 
parking

33CIC Zero-Carbon Building  |  Hong Kong, China
Designed for Construction Industry Council



‘‘ We were very pleased with the outcomes of the  
study, which identified significant carbon savings for  
De Montfort University and highlighted the potential  
to reduce emissions generated through our procurement 
activities. This complements our new vision to make 
a significant contribution to global efforts to achieve 
environmental sustainability. Arup’s in-depth knowledge 
meant that they could offer meaningful input into a 
project never previously undertaken by a UK university. 
Universities are very complex and diverse organisations, 
and Arup’s involvement helped to facilitate and 
coordinate new working relationships between our  
staff, across a number of different departments.”

  Professor Dominic Shellard 
Vice Chancellor, De Montfort University

University challenge

35De Montfort University  |  Leicester, United Kingdom
Designed with De Montfort University



Virtuous cycles

Organisations are expected to be ever-more transparent
about the impact of their business on the wider world.
Our SPeAR® tool is making it easier for them to assess
sustainability across a broad range of their projects  
and activities.
 
With SPeAR®, our worldwide team of sustainability 
experts has brought together a broad range of indicators 
and a robust methodology that can be adapted to the 
specific needs of each client. It gives them a simple way 
to assess sustainability impacts across themes such as 
transport, biodiversity, culture, employment and skills. 
Results are presented as a diagram using a traffic-light 
system to highlight where the greatest improvements  
can be made.
 
The earlier SPeAR® is used in a project lifecycle, the
greater the influence it can have. As well as highlighting
sustainability impacts, Arup can identify interdependencies, 
which can help to create virtuous cycles. For example, 
if a site is selected because it has good access to public 
transport and is close to enough facilities to make 
walking and cycling attractive options, this will have a 
positive impact on air quality in the area. SPeAR® was 
developed in 2000. An upgrade in 2011 made the tool more 
flexible, more global and better able to address emerging 
sustainablity issues.
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Resource efficiency  
Selecting the right materials  
from the right supplier will help 
to reduce waste, will ensure  
that local, sustainable 
procurement criteria are met 
and will minimise the transport 
associated with bringing the 
materials to site.

Vibrant public realm 
A vibrant public realm can 
create a space where people 
want to be, with the facilities 
that they need, which can have 
positive employment and wider 
economic benefits.

Form and space

Community facilities

Economic effect

Procurement

Waste

Materials

Transportation

Employment and skills Optimum Worst case

37Sustainable Project Appraisal Routine (SPeAR®)  |  Global 
Designed for multiple clients



More than a plan 

As lead designer for Amsterdam’s Zuidas development 
zone, we are moving the concept of urban planning in 
exciting new directions. Working as part of the City of 
Amsterdam, we’re taking urban design from simply the 
planning of a city’s physical development to the much more 
ambitious concept of creating a place that is compatible 
with, and more attractive to, the people who use it. 
 
A 20-year growth strategy will transform this commercial
quarter into a vibrant, 24-hour environment that makes  
the best possible use of each and every one of Zuidas’  
265 hectares of land. Tall office towers built on  
premium-priced land will sit next to a wide range of more 
affordable homes and leisure and community facilities.
 
Office space will be let to non-profit and community-
service organisations, and used land will have interim 
uses including urban farms with temporary livestock from 
surrounding farms during the harvest festival. The Zuidas 
Integrated Placemaking Strategy – ZIPS – incorporates 
the major infrastructure projects of lowering the rail and 
road system that currently cuts through Zuidas. A new  
rail station will provide easy transport links. 

Zuidas Integrated Urban Design  |  Amsterdam, The Netherlands
Designed for Projectbureau

39



Design accelerator

Cornell University is opening up new frontiers in particle 
science with the development of their Energy Recovery 
Linear (ERL) accelerator. Our integrated design approach  
has smoothed the way for future construction and operations.

Stronger than other accelerators of its type, the new ERL’s 
x-ray capabilities will allow us to peer into matter in our 
physical world in far richer detail than we can now. What  
we learn will help us to build more efficient batteries, 
catalysts and solar cells, develop better drugs to improve  
our human health, and keep the USA scientifically 
competitive. From ground movement to complex cryogenic 
gas systems, to housing physics equipment with extreme 
sensitivity to vibration,  our deep technical expertise  
enabled us to understand the needs of the diverse campus 
entities and provide valuable solutions for a wide variety  
of technical issues.

To fund the ERL, the university is applying for a multimillion-
dollar grant from the National Science Foundation. The 
technical reports, risk management, design drawings, and cost 
and schedule projections produced by our designers, engineers 
and project managers have all helped to support the funding 
application for this ground-breaking new science facility.

41Cornell ERL Upgrade to CESR  |  Cornell, New York, United States of America
Designed with Davis Brody Bond for Cornell University



A new West Side story 

New York’s massive 7 Line subway extension will 
create a vital direct link from Times Square to the 
underdeveloped, far West Side of Midtown Manhattan. 

To build a new station on this project required  
excavating the first large rock cavern in Manhattan  
for nearly 40 years. As such, it posed enormous design 
challenges. Large infrastructure projects can become 
mired in overspends and overruns. So how were we  
able to help our client complete the project six months 
ahead of schedule? 

Through close collaboration with the contractor and the  
use of sophisticated 2D and 3D numerical software, we 
optimised the design of the rock tunnels, caverns and  
shafts. We also made sure our engineers were on site  
24/7: the perfect answer for the city that never sleeps.

Volume of rock excavated  
from cavern

Cavern length

100,000m3

335m

Cavern span

21m

437 Line Extension – Ground Support Design  |  New York, New York, United States of America
Designed with S3II Tunnel Constructors for the Metropolitan Transportation Authority



Drawn to the light

If you were one of the 400,000 people who visited the  
18-day Vivid Sydney 2011 festival in Circular Quay, 
Sydney, you will have met with our ‘Social Firefly’.

We designed, created and installed this radically 
different light artwork with a vision of engaging visitors 
through light as a medium of communication. Social 
Firefly was a simple and effective demonstration of 
social interaction and the impact humans can have 
on natural systems. Our ‘fireflies’ responded to light 
from their neighbours and from the audience, creating 
spontaneous and visible social interactions between the 
fireflies, delighting and exciting viewers who took part.

To reduce the artwork’s environmental impact, we 
redistributed the lamps used to generate light to local 
households, reducing greenhouse gas emissions by  
52 tonnes of CO2 equivalent.

Social Firefly  |  Sydney, Australia
Designed with Frank Maguire for AGB Events Pty Ltd  
and Vivid Sydney 2011

45



Finding beauty in geometry

At a new observatory 900m up in the Rokko Mountains  
near Kobe, Japan, we’ve been able to find the beauty  
in applying high-tech analytical design techniques to  
low-tech design solutions.

The observatory’s self-supporting stainless steel mesh 
dome is an intricate tree-like shelter for the main 
structure. This delicate, intriguing canopy gives little 
hint to the fact it was created by our structural engineers 
using a complex analytical computer program developed 
in-house to solve and predict the geometry of the dome’s 
interwoven elements. 

The beguiling, natural aesthetic of the 16m-diameter 
structure will be enjoyed by the 100,000 people who  
visit the observatory each year. Visitors in summer  
will feel the cooling influence of the blocks of ice from 
water paddies frozen during the winter and stored below 
ground to naturally cool the observatory. And winter itself 
will be particularly spectacular: the mesh will transform 
itself into a myriad of delicate ice crystals, for which 
Rokko is famous.

47Rokko Shidare Observatory  |  Kobe, Japan
Designed for Hiroshi Sambuichi Architects



You can change a low-energy light 
bulb, but how do you change a habit?

If the solution to the world’s sustainability challenge was 
purely technological, we would all be well on our way to  
a sustainable future. 

The biggest barrier to reaching that future is, in fact,
behaviour. How do you persuade people to embrace
sustainability and change their behaviour? We have made
a start in answering this question with our Office RealTime
tool. The result of two years of research, Office RealTime
helps businesses to adopt and maintain more sustainable
behaviour. With it, you can measure and monitor a whole
range of sustainability parameters, from energy and
water consumption to office copying and printing and
daily transport habits. Rather than a dry report, Office
RealTime visualises the data in an engaging, user-friendly
way. Coupled with sustainability awareness courses, it
gives us all a powerful way to transform our behaviour.

The tool has already been introduced to our Australasian 
offices, where it has had a measurable and positive impact 
on our people’s behaviour – from travel-related carbon and 
cumulative paper use to energy consumption. We will soon 
be rolling out RealTime to our clients, helping them to start 
dealing with the real barriers to sustainability.

49Office RealTime  |  Melbourne and Sydney, Australia
Designed for multiple clients



Can busier ever mean less congested?

Hong Kong’s busy central business district, Admiralty, 
is soon to get busier. It will be home to new government 
headquarters, the legislative council and two new metro 
lines (in addition to the two existing metro lines). The area 
is, however, also to receive a congestion makeover, easing 
traffic and improving pedestrian access.

In preparation for the new developments, we were
commissioned to conduct a large-scale assessment of
the potential traffic problems. Our study was the first to
explore the way pedestrians and on-street traffic interact
in a three-dimensional simulation model. The proposed
layout reduces congestion by encouraging more people to
use trains instead of their cars, diverting road-based traffic
to rail-based public transport. It has allowed us to include
improved access for those with impaired mobility. Our
model also helped to keep the harbour area next to the  
new government headquarters as a pedestrian zone, 
preserving its character and promoting green travel.

51Traffic Study for Admiralty  |  Hong Kong, China
Designed for the Transport Department of the Hong Kong SAR Government



Built for bats

The 92m-high office tower of the Education Executive 
Agency and Tax Office in Groningen is energy efficient for  
its occupants and a new landmark for the local community  
to enjoy. It was voted 2011’s ‘most beautiful new building 
in the city of Groningen’. As importantly, our design also 
considered the residents of the ancient forest that lies next   
to the building.

The forest is home to a rare species of bat. Our structural  
and wind engineering teams made sure the bats would not  
be adversely affected by any change in the environment 
caused by the building. The solution was to design a shape 
that would create no wind interference in their habitat.

The aesthetically pleasing shape has also improved the  
general quality of local life. For the occupants, a revolutionary 
new internal ventilation concept has given them one of the 
most energy-efficient buildings in The Netherlands.

Education Executive Agency and Tax Office  |  Groningen, The Netherlands
Designed with UNStudio for DUO2
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Overcoming ‘range anxiety’

‘Range anxiety’ is one of the big obstacles to more people 
adopting climate-friendly electrical vehicles (EVs):  
‘Will I be able to drop off the kids, visit the gym, get to 
work, go to the shops and still drive back?’

We’re helping to combat these concerns by proving that 
EVs can accomplish the vast majority of drivers’ daily 
activities on a single charge. As lead coordinator of 
the CABLED project (Coventry and Birmingham Low 
Emission Demonstrators), we are working with the UK 
Government’s Ultra Low Carbon Vehicle Demonstrator 
Programme. Managed by the Technology Strategy Board, 
the programme is Europe’s largest trial of low-carbon 
vehicles. The CABLED project will collect 12 months  
of data from 100 typical electric car users. 

There may be other obstacles to overcome before electric 
vehicles go mainstream, but our work shows EVs offer  
a viable, practical urban transport solution that sees you 
home safely after the daily grind.

55CABLED  |  United Kingdom
Designed for the Technology Strategy Board 
Designed with Aston University, Birmingham City Council, Colt Car Company, Coventry City 
Council, Coventry University, Coventry University Enterprises, E.ON, Jaguar Landrover,  
Mercedes Benz UK, Tata Motors European Technical Centre, University of Birmingham



Bringing ideas to life

The South Australian Government faces the challenge of 
revitalising the southern suburbs of Adelaide following 
the closure of Mitsubishi’s Tonsley Park manufacturing 
plant in 2008 along with a number of other traditional 
manufacturing facilities in recent years. Recognising 
that spatial masterplanning will not by itself generate 
redevelopment, they turned to Arup for help to resolve 
critical and specific questions of activity, partnership, 
investment and risk that will unlock the site’s potential.
 
By using a novel approach to a client workshop, our 
strategic designers were able to develop four realistic 
scenarios to help transition this part of Adelaide into a 
wealth generator for the city. The workshop helped our 
client and other stakeholders clarify their vision for a 
mixed-use zone based around a sustainable industries hub, 
how this would both fill the vacant space at Tonsley Park 
and link to surrounding uses, and the enabling actions that 
State Government and other stakeholders need to take to 
facilitate the redevelopment they desire.
 
Our team is currently resolving the detail of the strategy, 
including such issues as a partnership model, an investment 
plan and an engagement strategy to achieve the quality 
outcomes and management of risk required by the South 
Australian Government. We are also helping our client to 
develop a brand strategy that will capture the present and 
future value of Tonsley Park and ensure that the various 
stages of the site’s redevelopment reinforce its brand.

57Tonsley Park  |  Adelaide, Australia
Designed for the Department of Trade and Economic Development, South Australia



Solving the 17,000-piece jigsaw

To design the 21km of Crossrail’s twin tunnels, we first 
needed to create a picture of how the 17,000 buildings, 
utilities and other assets the tunnels pass could be 
affected by ground movement.
 
Our Geographic Information Systems (GIS) specialists 
fused a database with this vast number of assets and 
linked it with our client’s own GIS mapping tool to allow 
for the filtering, manipulation and display of information. 
Made up of historical information, surveys, reports 
and drawings, this shared and detailed picture allowed 
everyone from geotechnicians to noise and vibration, 
tunnelling and heritage specialists to communicate 
effectively. As well as giving everyone quick and 
geographic access to data, integrated tools allowed them 
to make controlled changes and automate repetitive tasks 
such as creating and updating CAD drawings, saving a 
huge number of engineering hours and helping to keep 
Crossrail on track.

59

Crossrail C122 Bored Tunnels  |  London, United Kingdom
Designed for Crossrail Ltd



Prescribing privacy

Privacy in hospital not only gives patients dignity, it also 
promotes recovery, helps lower rates of hospital-acquired 
infection and increases a hospital’s throughput.

In South Wales Ebbw Vale, we have designed Ysbyty 
Aneurin Bevan, the first hospital in the UK’s National 
Health Service (NHS) to have 100% single-room patient 
accommodation. That level of privacy may be the norm  
for private care, but in the NHS, single-room hospitals 
have yet to receive support because of perceived first cost. 
Our research on infection control is helping to build the 
business case for 100% single rooms.

Improving patient outcomes through a hospital that 
is at the forefront of public-health service provision 
has gone hand-in-hand with revitalising a now unused 
industrial area of this Welsh town. The hospital’s ‘zigzag’ 
engineered form creates light, open interior public space, 
turning the hospital into a hub for the community.

61Ysbyty Aneurin Bevan  |  Ebbw Vale, Wales, United Kingdom 
Designed with Nightingale Associates and Turner and Townsend  
for BAM Construction



Bringing close neighbours closer

Our planning and design work for the development of  
the Lok Ma Chau Loop is building stronger links between 
Hong Kong and its near-neighbour Shenzhen. It will be 
the first cross-boundary, low-carbon economy project in 
South China.

The Lok Ma Chau Loop is a kilometre-square island that 
previously sat within the Shenzhen Special Economic 
Zone, but now it is administered by its Pearl River Delta 
neighbour, Hong Kong.

The planned development will see the Loop emerge as a 
sustainable higher education and technology community, 
as well as a strong driver of regional employment and an 
asset to the local community. Creating public transport 
interchanges and restricting car access at key points of 
the Loop are both central to the project’s low-carbon 
commitment. Eighty percent of the Loop’s greywater 
can be recycled through local marshland. This not only 
minimises impact on the vast surrounding wetland 
ecosystem, but it also anticipates the effects of possible 
localised flooding now and in the future. 
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63Lok Ma Chau Loop  |  Hong Kong and Shenzhen, China
Designed for the Planning Department and the Civil Engineering and  
Development Department of the Hong Kong SAR Government



65Museum of Bristol  |  United Kingdom
Designed with Lab architecture studio for Bristol City Council

Supporting heritage

An historic industrial shed on Bristol’s dockside has 
reinvented itself as a vibrant new museum. Our structural 
design, fire and façade experts have sensitively imagined 
dramatic new foyers and a series of exciting new spaces 
while remaining true to the building’s heritage.

By using a novel jacking system, the team has been able 
to use much of the existing roof structure, reminding 
visitors of the building’s original industrial purpose and 
providing an additional rooftop storey. We have also 
reused many of the original 19th-century timber piles, 
alongside modern concrete ones, to reduce the costs and 
environmental impact of the project.
 



67Fehmarnbelt  |  Denmark to Germany
Designed with Ramboll and TEC Immersed in thought

With our design partners, we are overturning long-held
conventions and assumptions about tunnel-building with
our thinking for the first direct transportation link between
Scandinavia and Central Europe.
 
The newly adopted proposal for a tunnel link under the
Fehmarnbelt channel results from our work comparing
it with a more traditional bridge. We were able to show
how a fully-integrated approach to structural and services
design would allow for the creation of an immersed
tunnel that would be equal in cost, safer and more
environmentally friendly, despite being the longest in the
world (at 18km-long) and one of the deepest (40m-deep).
 
Construction starts in 2014. When the Fehmarnbelt opens
for traffic in 2020, it will take just 10 minutes to drive
between Denmark and Germany. The tunnel will be open
all year, even on windy days and when it snows, while
a 24-hour manned computerised traffic control system
will minimise accident risk. With no permanent physical 
obstructions in the strait and a pioneering longitudinal 
ventilation system that does not require venting islands, 
the tunnel will not impede shipping on this busy channel.



69Gautrain  |  South Africa
Certified for the Gauteng Provincial Government
and the Bombela Concession Company

Professional certification

In our role as independent certifier (IC) for South  
Africa’s new Gautrain, we are helping to give the 
country’s commuters and travellers a safer and more 
environmentally-friendly public transport system. This 
ambitious rail development project is encouraging people 
to get out of their cars and onto a modern integrated rail 
and bus network.
 
Acting as the IC between partners, the Bombela 
Concession Company and the Gauteng Provincial 
Government (our clients), the IC team certified the design
and construction of more than 1,000 project milestones 
over the five-year project. Only when each phase was 
successfully completed to specification would the team 
issue the relevant certificate, giving assurance to all 
involved in the project.
 
The 160kmph Gautrain provides a faster, more predictable
alternative to the region’s busy highways. Phase 1 
provides a shuttle from Johannesburg’s OR Tambo 
International Airport to the city’s commercial hub, 
Sandton, and was completed ahead of schedule for the 
2010 World Cup. Follow-on phases will include the 
remainder of the rail network and all stations linking Park 
Station in Johannesburg and Hatfield Station in Pretoria.



Leading by example

Our approach to the design of Helsinki’s first  
carbon-neutral district – formerly known as the Low2No  
project – encourages residents to make more informed 
choices about energy, transport, food and consumer goods, 
with the goal of reducing energy demands in the district  
by more than 40% compared with the Finnish average. 

We are pioneering a new model of urban design on this 
22,000m2 mixed-use project that demonstrates how design 
can empower people to live a healthier, creative and  
more sustainable lifestyle. We are showing how every 
lifestyle choice has an impact upon their carbon and 
ecological footprints.

We have undertaken a broader carbon assessment that 
takes into consideration the site’s likely total consumption 
of carbon. This enabled our client to chart an achievable 
and replicable course from the low-carbon norms of 
Finnish society to a fully decarbonised model. 

More than 15% of the project’s electricity will be sourced
from photovoltaic sources and heat from a biomass heat 
network. The seven-storey office is a pioneering all-timber 
building and the carbon impact of insitu concrete will be 
cut by 20% compared to conventional specifications.

Demand and reduction 
Energy demand is reduced by 
about 40% compared to current 
practice meaning the development 
satisfies the future Energy 
Performance of Buildings Directive 
(EPBD) requirements eight years in 
advance of the actual regulations.

Community greenhouse 
Food will be grown in a 
community greenhouse to 
recognise the importance 
of locally sourced food.

Smart systems 
Real time energy metering and 
information display systems will 
enable lower-carbon lifestyles 
and provide instantaneous 
feedback on consumption.

Electric car charging 
Fifty percent of all car 
parking spaces will be 
equipped for electric  
car charging.

Low-carbon mobility 
The site is connected to 
nearby tram and Metro 
stations allow for easy use 
of public transport.

Community retail 
Local food outlets 
will be encouraged 
into the development 
to promote locally 
sourced, seasonal 
produce.

Low-carbon concrete 
The embodied carbon 
of initu concrete will be 
reduced by 20% compared 
to normal mixes.

Communication strategy 
Building and energy systems 
have been designed to help 
others replicate their own  
lower-carbon solutions.

Biomass heat network 
Helsingin Energia will provide 
heat from a nearby CHP 
station powered by biomass to 
deliver 100% renewable heat 
for the development.

Honest carbon account 
Future carbon neutrality can be 
achieved through investment in 
forest sequestration or off-site 
renewable infrastructure.

Multi-storey timber building 
Embodied energy of office 
design reduced by 20-25% 
compared to a standard 
concrete-framed solution.

Car club 
Car club spaces have been 
designed to allow for urban 
mobility without car ownership. 
These may ultimately be linked 
to the local smart systems.

On-site renewable energy 
200kWp of photovoltaics  
will generate 15% of all 
electricity energy.

Mixed-use area 
programme 
Providing a mix in building 
uses around a shared 
public space increases 
the viability and vitality  
of the development.

71Airut  |  Jätkäsaari, Helsinki, Finland
Designed with Sauerbruch & Hutton Architekten 
and Experientia for SRV, VVO and Sitra



Roofs in bloom

Lower building costs, storm water treatment/retention, 
enhanced biodiversity, healthier urban environments:  
with benefits like these, green roofing is fast gaining  
the attention of policy makers and building owners. 

We are working with Sky-Garden to launch Pocket 
Habitat (shown here). It is the only modular planting 
pocket actively designed to promote biodiversity on 
roofs. Each pocket is a standalone unit made from 
environmentally friendly material and containing 
recycled substrates and wildflower seeds. The pockets 
link together to form a continuous vegetated surface 
that can be easily removed if needed.

In a separate initiative, a new study by Arup will 
deliver one of the most comprehensive, technical 
analyses of green roofs available, helping policy 
makers and building owners to navigate the issues with 
confidence. Commissioned by the US Office of Federal 
High-Performance Green Buildings, General Services 
Administration and mandated by the US Congress, the 
study will include an in-depth cost/benefit analysis that 
quantifies the benefits, savings and value produced by 
green-roof solutions. 

73Pocket Habitat  |  United Kingdom
Designed with Sky-Garden

The Benefits and Challenges of Green Roofs on Public  
and Commercial Buildings  |  United States of America
Designed for The United States General Services Administration



75Autoroute 30  |  Montreal, Canada 
Designed for Nouvelle Autoroute 30 CJV S.E.N.C.

Existing models 
With conventional bearings or 
fixed connections, the structure 
is stiffer and earthquake 
shaking causes distortion of, 
and some amount of damage 
to, the columns.

Arup design 
With seismic isolation bearings, 
the columns move independently 
of the superstructure during 
earthquake shaking. This  
makes the bridge more flexible 
and prevents distortion and 
damage to the columns.

The friction coefficients and 
curvatures of the sliding surfaces 
of a friction pendulum bearing 
can be ‘tuned’ to achieve a 
combination of stiffness and 
damping that is optimal for  
any particular bridge.

Reaction to  
earthquake

Earthquake movement

Site specifics

Is a tailored solution always more costly than an
off-the-shelf one? Our work on the 42km of highways,
31 bridges and one tunnel of the massive A30 Montreal
bypass project says that with rigour and imagination the
opposite can be true. Here are just two examples.

For the 2.5km-long bridge over the Beauharnois Canal
southwest of Montreal, we analysed the soil columns at
each of the bridge foundations, rather than using the 
Canadian Bridge Design Code’s more general and 
conservative soil response coefficients. The soil masses 
at each foundation were explicitly represented with their 
specific soil properties (which varied significantly along  
the length of the bridge) in a seismic response model, 
resulting in a more accurate and efficient design and a 
greatly reduced cost.
 
That same unconventional approach, finding our
inspiration in the specific site conditions rather than
generic codes, also drove our design for the 1.9km-long
St Laurent River Bridge. Using conventional bearings for
this low concrete structure founded directly on shallow
rock would have led to a very stiff bridge, highly sensitive
to earthquake shaking. Instead, we selected friction
pendulum seismic isolation bearings (shown here), and
explicitly modelled their energy-dissipating characteristics,
allowing us to create a more flexible, earthquake-resistant
and less expensive bridge.



Design a gallery the way you  
paint a picture

Art galleries are typically designed to flatter their collections. 
At the Parrish Art Museum on Long Island, however, we 
designed the lighting for the artists, not the collection. 

Long Island’s clarity of light and colourful skies have been 
a magnet for artists from Roy Lichtenstein and Willem 
de Kooning to Jackson Pollock. Our lighting designers 
worked with local artists to study these natural qualities. 
The resulting ‘picture’ incorporates a natural skylight and 
fluorescent lighting to create a home for the collection that 
draws inspiration from the same source as the artists.

As you step into the galleries, you experience the typical 
private studio space and inspirational light of a Long Island 
artist. Lighting will change with the time of day, the weather, 
the seasons – just as it would for the artist. So you leave 
having not just experienced the art, but the light and colour 
that first attracted artists to this area.

77Parrish Art Museum  |  Water Mill, New York, 
United States of America 
Designed with Herzog & de Meuron for the 
Parrish Art Museum



SmartBay, Santander

Sixty hectares of underused land along Spain’s Northern 
Coast will transform into an advanced port facility  
and smart urban development area, spelling opportunity 
and growth for the port, city and people of Santander.

We are leading a 10-year master strategy for the planning, 
management and development of Santander’s South Bay. 
The new front will stretch five kilometres, giving a focus 
to local life and establishing the Cantabrian Region as 
an international hub for knowledge and innovation in the 
North Atlantic arch, hence the project’s name: SmartBay.

SmartBay is also destined to be a landmark for 
low environmental impact: the district will feature 
new technologies in mobility, waste management, 
telecommunications, and energy and water management.  
As the chosen location for the world-famous Botín 
Foundation Art and Culture Centre and as host to the 
2014 ISAF Sailing World Championships, SmartBay will 
confirm Santander’s reputation as the cultural and sports 
capital of the Cantabrian Sea.

79Santander SmartBay  |  Santander, Spain
Designed with AZPA & Perez Llorca for the Santander Waterfront Task Force

Green spaces 
Urban green spaces and port green spaces

Public buildings 
Port public buildings and city public buildings

Residential and mixed-use 
Mixed-use, residential units and protected residential units

Port terminal 
Ferry and cruises terminal and port clean terminals

Shopping centre and hotel



81Hong Kong Sludge Treatment Facility  |  Hong Kong, China
Designed with Veolia Water/Leighton/John Holland Joint Venture  
in association with Vasconi Associes Architectes and P&T Group

Glorious sludge

Should sludge just be burned and not seen? Our design  
for Hong Kong’s new 2,000t-per-day sludge incinerator is 
raising environmental awareness by encouraging residents 
to see the material left over from the sewage treatment 
process in a different light.

Our design features viewing galleries from which visitors 
can see the inner workings of this, the largest incinerator 
of its kind in the world. Together with an environment 
education centre and a spa/pool visitor centre, the design 
aspires to integrate work, education, health and social 
well-being. Architecturally inspired by Chinese mythology 
and the power of the sea, design for the facility saw us 
collaborating with our partners around a shared 3D model 
to integrate the many different disciplines involved, 
reducing site changes, paperwork and associated costs.

Due to open at the end of 2013, this complex facility 
functions as a completely self-sufficient island, generating 
its own water and power, and even exports energy back  
to Hong Kong’s Grid.



3,000 individual twists,  
3,000 individual curves

Cutting-edge design techniques are helping us to overcome 
historic design and fabrication limitations, making even the 
most fantastic glass structure projects possible.
 
The astonishing, twisting form of the 170m-high Torre
Hadid skyscraper is just such a project. It is one of three
tall buildings that make the square at the centre of Milan’s
CityLife development unmistakable. The outer skin of
the main double-skin façade includes more than 3,000
individual glass panels, each with its own unique twist and
curvature. Only a few years ago, such a complex scheme
would have been technically and economically unfeasible.
 
Today, Arup’s 3D computer-aided models can quickly
calculate the stress placed on each individual panel under
a multitude of configuration scenarios. They enable us to
analyse structural and thermal performance to produce
an optimal design with precise specifications. For Torre
Hadid, this is allowing us to generate comprehensive costing 
information with fully-resolved geometric requirements as 
well as structural, thermal and construction implications. 
The depth and precision of that documentation is allowing 
us to have detailed commercial discussions with potential 
contractors and will allow a smooth handover to the  
selected specialist façade contractor.
 
As Torre Hadid proves, with expert deployment of the latest 
technology, extraordinary shapes and forms no longer have 
to remain in the minds of their creators.

83Torre Hadid  |  Milan, Italy
Designed with Zaha Hadid for CityLife Srl 



Going wireless

Plugs and trailing wires to charge your electric 
vehicle? How old-fashioned. Instead, imagine an 
environment where wireless charging for electric 
vehicles is available anywhere – underneath parking 
bays or even embedded in the highway so you don’t 
have to stop to recharge at all.

This is the vision Arup helped bring a little closer 
to reality through our partnership with HaloIPT. 
By investing in HaloIPT to help develop inductive 
charging technology for electric vehicles, we have 
boosted the cause of low-carbon transport by 
improving the performance, safety, durability and 
aesthetics of wireless charging.

Efficiency of generator

>94% at 2kW

Pick up pad range up to

400mm

Battery

System 
controller

Power  
supply

Transmitter pad

Wireless electricity 
and data transfer

85HaloIPT  |  Global
Designed for HaloIPT



Open spaces, open minds

The exchange of ideas is the lifeblood of every learning institution. 
The work of our designers, acousticians, fire, IT, lighting and 
sustainability experts for Columbia University’s latest laboratory 
facilities has created a 17,500m2 open, interconnected environment 
that stimulates collaboration and debate.

Multiple cantilevered walkways connect the building to the 
Pupin Physics Laboratory to the east and Chandler Laboratories 
(chemistry and engineering) to the south. ‘Hanging walls’ 
suspended from an overhead truss create room for a café and 
social spaces where researchers from different disciplines as 
well as the public can meet, mix and share ideas. 

The university’s new Northwest Corner building strengthens  
the institution’s connections to the community. It creates  
both a structural and intellectual bridge across the Ivy  
League university’s scientific research disciplines. At the  
corner of Broadway and West 120th Street, a nine metre-tall 
exterior stairway opens the campus up to Manhattan’s  
northern neighbourhood. 

87Columbia University Northwest Corner Building  |  New York, New York, United States of America
Designed with Davis Brody Bond, Rafael Moneo and Moneo-Brock Architects for Columbia University



Golden opportunity

Every project is an opportunity to improve. At the heart
of fully realising those opportunities is a strong design
concept, relevant to all involved, as our design concept
for the Presidio Parkway, the replacement for Doyle Drive 
in San Francisco’s Presidio district, demonstrates.
 
Doyle Drive, originally built in the 1930s, is the main 
approach road to the city’s Golden Gate Bridge. The 
opportunities created by the transformation of this iconic 
gateway were as great as the potential for conflict and 
piecemeal compromise. How could a single, purposeful 
design satisfy the landowner, environmental stewardship 
and historic preservation agencies, the local transportation 
agency, the state highways agency and local residents?
 
The simple design idea that united everyone was to create
not a highway but a parkway. To create something capable
of improving everyone’s experience. We worked closely
with stakeholders to develop the design for the Presidio 
Parkway, helping them interrogate its short- and long-
term technical and financial implications. And we helped 
our client develop a public-private partnership (PPP) 
procurement and financing strategy to deliver the project.
 
The result will see a project completed at a lower cost over
its life-cycle, 548m of cut-and-cover tunnels blending
the roadway into its surroundings, preserving historic
buildings and allowing for new green space and pedestrian
and bicycle networks. Drivers and transit riders on the
six-lane roadway will also benefit from speedier and safer
commutes, secure in the knowledge that the Presidio
Parkway will be able to withstand the maximum credible
earthquake for the region.

PPP for a CA transportation project

First

Reduction in project’s life-cycle cost

Length of contract that integrates 
all project tasks

33 years

20%

89Presidio Parkway  |  San Francisco, California, United States of America
Designed with Parsons Brinckerhoff and Caltrans, for the
San Francisco County Transportation Authority and Caltrans

Before

After



Free time

If you spent less time re-inventing the wheel, imagine  
how much further you could go.
 
Our apex® software tool is helping project managers 
go further by reducing the time they spend on routine 
elements of project management. They now have the 
freedom to focus on raising expectations of what a  
project or change programme can achieve.
 
Customised methodologies are now available at the 
click of a mouse. Drawing from a storehouse of the best 
available expertise across Arup and the industry, apex® 
quickly highlights the most suitable project management 
methodologies, workflow modules and documentation 
templates. These can then be easily tailored and applied to 
an individual client’s needs. As a web-based, interactive 
tool, apex® gives project or programme managers and  
clients a simple, shared way to manage and control  
projects consistently from any location.

91apex®  |  Global
Designed for multiple clients



Planes and airplanes

It seems we have always dreamed of flying. Today, the
machines that have made flight a reality exert a similarly
powerful hold on us. Two recent projects find their 
inspiration in this fascination with flight: the Muzeum 
Lotnictwa Polskiego (Museum of Polish Aviation) in 
Kraków; and the Paper Planes exhibition held at Arup’s 
Phase 2 exhibition space in London from 31 March- 
1 July 2011. Both celebrate flight and explore relationships 
between two- and three-dimensional forms.

Designed by German architect Justus Pysall in collaboration
with Arup, the form of the Museum of Polish Aviation is
directly inspired by aeronautical themes. Covering a  
60m x 60m footprint and flying 12m-high, the museum acts 
like a hangar showcasing Poland’s historic airplanes and 
engines. The building’s concrete ‘wings’ fold over the  
glass sidings like a piece of paper. Viewed from above,  
they resemble an airplane propeller.
 
With Paper Planes, artist Nicolas Grospierre has taken
his inspiration from the museum building and photographed 
its surfaces – floor, ceiling, roof, interior and exterior 
walls – to create a series of photo-montages, which flatten 
its distinctive form. Nicolas then folded these prints into 
a set of large-scale 3m-long paper planes, referencing the 
building’s function and offering a playful reflection of 
the museum`s bold and original design. In an interactive 
element of the exhibition, visitors were invited to make  
and fly their own paper planes.

93Museum of Polish Aviation  |  Kraków, Poland
Designed with Justus Pysall, Peter Ruge and Bartlomiej Kisielewski

Paper Planes, an exhibition by Nicolas Grospierre  |  Arup Phase 2, London, United Kingdom
Designed with visitors responding to the exhibition



Climate change, city challenge

The reality of climate change is all-too evident to  
residents in many cities learning to live with hazards,  
from violent storms and extreme drought to rising sea 
levels and flooding. 

For the city of Manila, our water engineers, climate 
change and planning experts are helping the city’s 
administrators and international lending organisations 
to understand these challenges and build strategies 
to manage the risks. We brought together top city 
officials, international banking and donor organisations, 
environmental specialists and our own experts to exchange 
ideas and discuss new ways to address the flood and water 
management issues facing the Philippine capital. 

Separately, we worked with the Government of Ningbo 
in China and the World Bank to understand how climate 
change impacts this rapidly growing port city. We have 
drawn on the work in the Local Resilience Action Plan 
developed for Ningbo to create a new Urban Resilience 
Methodology. This new methodology is widely applicable 
to cities in East Asia and the Pacific region.

Permeable drives  
and pavements 
Encourage infiltration 
at source.

Stormwater retention 
Water is temporarily stored and 
is released after flood recedes.

Green roofs 
Retain rainfall on the roof.

Rainwater soakaways 
Can combine with external 
landscape and sustainable 
urban drainage systems.

Rainwater harvesting 
and water reuse 
Captures ‘unpolluted’ 
stormwater and re-uses 
for non-potable usage.

Flood defence 
To safeguard the city from pluvial, 
fluvial and coastal flooding.

Rainwater attenuation 
Public open space can be utilised 
as attenuation basin to store rainfall 
during extreme rainfall events.

95Water Resilience in Makati City  |  Metro Manila, Philippines
Designed for the Makati City Government

World Bank Climate Resilience  |  Ningbo, China
Designed for the Government of Ningbo and the World Bank



Baku’s new gateway

Our design for the expansion of Heydar Aliyev 
International Airport in Baku, Azerbaijan, will transform  
it into an important transport hub allowing for three 
million passengers per year. On its completion in 
2013, the hub will welcome visitors, representing the 
elegance and modernity of Baku and further confirming 
Azerbaijan as a growing destination for tourism.

Our architectural and engineering concept design for the 
new terminal building allows for an enhanced passenger 
experience. Its glazed façade allows soft, natural light to 
enter from the roof, while the tapered façade gives the 
building a dramatic and memorable look.

In addition to the new international terminal, we 
designed the entrance/exit tollgate (shown right), a  
new presidential terminal, and a canopy for the terminal 
for private jets.

Heydar Aliyev International Airport  |  Baku, Azerbaijan
Designed for Azerbaijan Airlines and Silk Way Airlines
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More from less

We were asked to undertake an at-grade options 
analysis for this notoriously dangerous intersection 
of Queensland’s highways. By taking an open and 
collaborative approach to the development process, we 
revised the existing design, turning what was originally 
meant to be an interim solution into the final design. 
Careful analysis of predicted traffic volumes and the 
creation of simulation models confirmed our suspicions: 
that a far more modest design solution would meet the 
community’s safety needs and be much more affordable 
to the state and federal governments. The design improves 
cross connectivity and accessibility for all, encouraging 
cyclists and pedestrians to use the new overpass where 
previously all crossings were possible only by motor 
vehicle. And it does so costing less and using fewer 
materials, delivering more than twice the value for money.

99Warrego Highway-Brisbane Valley Highway Interim Intersection Upgrade  |  Blacksoil, Queensland, Australia  
Designed for the Queensland Department of Main Roads



101Moses Mabhida Station  |  Durban, South Africa
Designed for the Passenger Rail Agency of South Africa

Design with dignity

With the new Moses Mabhida station in Durban, we  
have created a contemporary space that offers a functional 
design for rail users and reflects passengers’ traditions and 
aspirations. Our architectural design for the station reverses 
the Apartheid-era notion that public transportation is simply 
a system for shifting people to and from work and offers a 
welcome addition to South Africa’s ageing rail network. 

The new station stitches together previously segregated 
parts of the city and gives local residents and visitors 
easy access to sports and entertainment events held at the 
new Moses Mabhida Stadium. It combines the highest 
international standards of comfort, ease of movement, 
visibility and security with a celebration of local culture 
to give passengers a sense of pride as they enter and use 
the building. Woven-basket geometry is incorporated in 
the station’s flooring, reflecting KwaZulu-Natal’s tradition 
of skilled handicraft. Shifting and colliding planes and 
tensions found in the station’s overall design echo  
Durban’s maritime landscape and history. The combined 
effect adds a sense of dignity to the emerging rail system  
in post-segregation South Africa.
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Step 6
Make�it�happen

Existing Buildings Survival Strategy Online  |  Australia
Designed for the Property Council of Australia

Survival of the retro-fittest

For building owners to meet the demands of today’s 
tenants, retrofits need to make existing buildings  
as energy-efficient and adaptable as possible.  
We have launched an online retrofit assessment tool 
(yourbuilding.org/ebss) that is helping our clients to 
save money, be more competitive in the marketplace 
and create healthier work spaces. 

This open-access, interactive, six-step tool is a major 
extension of our Existing Building Survival Strategy 
programme. Based on goals and targets set by owners 
across a range of criteria, it provides a bespoke 
snapshot of the appropriate level of upgrade required 
for any office building, presenting options that will 
enable a sustainable approach to energy and resources. 
That snapshot helps owners to create an optimum 
upgrade strategy for their building.

Step 1
Determine 
your baseline.

Step 2
Establish your 
targets and goals.

Step 3
Review your building 
maintenance, 
housekeeping and 
energy purchase 
strategy.

Step 4
Your upgrade  
benchmark.

Step 5
Your optimal 
upgrade initiatives.

Step 6
Make it happen.



Margate reborn

An iconic structure has the power to revitalise a community. 
The new low-energy Turner Contemporary in Margate 
is such a structure. The gallery is the largest dedicated 
visual arts centre in Kent and has captured the public’s 
imagination, bringing about an increase in tourism. At its 
opening in April 2011, Turner Contemporary was expected 
to bring 150,000 visitors to Margate it its first year. It passed 
that milestone in its first three months.
 
Inside, to harness the natural light of Margate that so 
captivated the artist JMW Turner, we used daylight 
modelling to arrange and shape gallery spaces, and to 
place windows and skylights that illuminate each gallery 
without complex lighting control systems. The museum’s 
exposed coastal location required us to carry out physical 
wave testing and carefully configure the functional layout 
to improve the building’s resilience to the forces of nature.

105Turner Contemporary  |  Margate, United Kingdom
Designed with David Chipperfield Architects for  
Kent County Council and Turner Contemporary



Following instincts

By allowing Poland’s Upper Raba to follow its natural 
course, Arup’s water specialists are finding sustainable 
ways to improve flood management, reverse environmental 
degradation and restore wildlife to this damaged valley.

Historically, attempts to control the Upper Raba have  
used heavily engineered concrete check-dams and  
flood-defence systems to direct and contain the river. 
These attempts exacerbated flood risk to land and homes 
and caused important trout spawning grounds to disappear 
completely. In-depth analysis of Upper Raba floodplain 
water movements led our restoration team to take the  
opposite approach.

Our plan involves dismantling catchment structures. 
Instead, it lets the river follow its instincts and meander 
more freely and less forcefully within the flood corridor. 
With community approval and international funding 
secured, this low-cost approach to river water management 
promises to help protect the area from devastating floods 
and re-establish the natural inventory of biodiversity, 
including the trout spawning grounds. The plan acts  
as a reminder to us all that, properly understood, nature 
itself can sometimes provide the best answers to  
pressing modern problems.

107The Upper Raba Spawning Grounds  |  Upper Raba  
River Valley, Poland 
Designed for AB OVO, supported by a grant from  
Switzerland through the Swiss Contribution to the  
Enlarged European Union



Comfort 10: Carbon 0

If you’re excited by design challenges, there can be 
few more ambitious than having eight weeks to design 
a sustainable, zero-carbon football stadium that keeps 
players and spectators comfortably cool in a hot  
Gulf climate.

That’s what our designers have achieved at Qatar’s  
‘model stadium’. The result not only meets stringent  
FIFA requirements for a pitch open to the elements, but 
it also keeps the ambient temperature low enough for 
spectators to be comfortably cool. And it does so using 
sustainable, low-energy techniques and technologies from 
solar collection and storage to water chilling and cool air 
production. The distinctive moving roof provides much  
of the answer: it can be locked down to cool the stadium 
then opened for the match itself. Entirely scalable, the 
design is set to bring relief to spectators and players at 
stadia across other hot, arid regions.

109Q2022 Showcase  |  Qatar
Designed by Arup Associates for the Qatar 2022 Supreme Committee
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