


Contemporary urbanism goes hand in hand with ‘Total 
Design’. Stitching new buildings into the fabric of a city 
goes beyond integrating engineering systems  with 
architecture. We creatively solve a myriad of considerations 
that contribute to a building’s overall success.

Building design is at the heart of Arup. It is a privilege as 
well as a responsibility to work with clients who seek to 
positively influence our environment. This collection of our 
recent work illustrates how Arup continues to influence 
original designs, across a range of typologies, scale, and 
geography. 

Our engineers and designers take inspiration from the 
cities in which we live and work, questioning broader 
societal need, supporting economic prosperity and, through 
visionary urban regeneration, creating environments where 
people can flourish.

Nigel Tonks 
Director, Arup 
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Client: V&A
Architect: Kengo Kuma and Associates

The world-famous V&A chose the historic city of Dundee for its first 
permanent location outside of London, where Kengo Kuma’s 
extraordinary vision, will provide the centrepiece of breathtaking 
waterfront regeneration by the River Tay.

This beautiful building is formed from a series of curved and warping 
concrete walls that lock together to create a rigid structural shell, 
providing strength and stability. The building was conceived, 
developed, designed and delivered through the use of 3D modelling. A 
single central model informed the geometry, from structural analysis 
through to the cutting and placing of formwork on site. Developing a 
fully coordinated services model this was adopted by the contractor to 
prepare and produce installation drawings. Our low energy design 
minimises mechanical cooling. We also developed an efficient systems’ 
design using ground and air source heat pumps to provide direct 
renewable energy for the museum.

The museum’s craggy appearance and jutting prow evokes Scotland’s 
rugged eastern coastline. Arup created a simple algorithm that 
translated the complex twisting geometry of the façade into ‘random 
looking’ elements made of straight cast stone planks. These are 
gracefully suspended off the structure and supported by a bespoke 
universal fixing. The combination of these two innovations allow for 
the building’s varied and distinctive form.

The contribution from our Lighting Designers is an integral factor to 
the success of the museum, enhancing the dramatic exterior and 
enriching the gallery spaces within. Opening in September 2018, V&A 
Dundee will be a place of inspiration and discovery. The building is a 
testament to contemporary design and an engineering marvel.

V&A Dundee 
Dundee, Scotland 

mailto:Martin.Surridge@arup.com


Arup will always be synonymous with the most imaginative of 
structural engineering designs in the world. Informing and influencing 
the shape and form of Gasholders London presented unique structural 
engineering challenges, both in terms of the restoration of the 
Victorian gasholder guide frames, and the design of the stunning new 
residential apartments that are encircled by these heritage structures.   

Specialist skills from Arup were brought to bear to help define the 
strategy for restoring the cast and wrought iron guide frames, enabling 
these to stand independently of the new buildings. Our design for two 
slender steel bridges in the central courtyard, weave lightly through the 
Victorian ironwork, creating a juxtaposition between old and new.

Collaborating with WilkinsonEyre, we provided Structural, Façade, 
Civil, Geotechnical, Wind and Fire specialist advice. A challenging 
exercise in co-ordination, the delivery of high-spec residential units 
within atypical geometry required thoughtful integration of design 
goals.  

Central atria introduce light into the heart of the development. An 
elegant courtyard in the middle, at the juncture of the three gasholders 
is encircled with viewing platforms overlooking a fountain at its centre 
piece. The curved façade is an exemplar of contemporary design and 
testimony to our Façade Designers. 

At the time of writing Gasholders London received the prestigious 
RIBA London Award in May 2018. As we continue to influence and 
shape King’s Cross and its environs, Arup has contributed to yet 
another first, the imaginative repurposing of such a treasured icon of 
Victorian industrial heritage.

Client: King’s Cross Central Ltd Partnership 
Architect: WilkinsonEyre 

Gasholders London 
London



Television Centre  
London

Helping to breathe life into an iconic 1960s building the first phase of 
Television Centre is now complete. Appointed by Stanhope to deliver 
an impressive array of services, our involvement spans from initial 
feasibility through to delivering full multi-disciplinary design on each 
of the buildings, in addition to the wider masterplan. 

Collaborating alongside Allford Hall Monaghan Morris and Duggan 
Morris Architects, Television Centre is a showcase of integrated 
engineering on a herculean scale. Helping to sensitively unwrap the 
former broadcasting HQ, converting and expanding to create a new 
neighbourhood for West London. 

A truly mixed-use development, each building is distinctive. New 
buildings are designed for office space whilst others such as the famous 
‘doughnut building’ is being redeveloped to create residential 
accommodation. The design seeks to maintain the charm of the 
original building, namely the brick façade hosting the BBC Television 
Centre sign, whilst sympathetically integrating the new modern 
aesthetic. Complementing the mix of uses, on offer is a cinema, hotel 
and vibrant retail.

As the first phase of the project concludes, the next chapter of the 
Television Centre story is unfolding, with the second phase now 
underway. Due for completion towards the end of the year, a further 
five residential plots will be developed, providing 500 apartments and 
penthouses. Arup has contributed to creating a new centre of gravity 
for London.  

 

 

Client: Stanhope PLC
Architect: Allford Hall Monaghan Morris, Duggan Morris Architects



BLOX  
Copenhagen, Denmark

Opened by the Queen of Denmark on 4th May 2018, BLOX is an 
audacious illustration of how a former derelict urban site that has laid 
vacant for over six decades, can be imaginatively revitalised. 

BLOX is the new home for the Danish Architecture Centre. The 
mixed-use development comprises; offices, exhibition spaces, 
auditorium, restaurant, residential apartments together with an 
automatic car stacker within the basement.

Collaborating with OMA, our engineers were faced with having to 
conceive a complex programme on a site with challenging constraints. 
These included construction under 

and over a busy highway, being adjacent to the harbour and 
Frederiksholms Kanal. By spanning the Christians Brygge Ring Road, 
BLOX allows pedestrians easy access to the harbour without crossing 
this arterial route. 

Detailed thermal analyses was successful to achieving a naturally 
ventilated, highly insulated façade in Denmark’s challenging climate. 
Movement and separation of the complex interfaces were resolved 
through close collaboration with our Structural and Fire Engineers.

Helping to rationalise the architectural ambition for a sequence of 
stacked volumes, presented as a series of mismatched structural grids, 
we developed a simplified Revit model that was subsequently adopted 
by the architects. The load paths were unique, and as such, the design 
team used specially created software code to explicitly define the 
deflections, tolerances and construction sequencing. 

Arup’s contribution to Copenhagen is testimony to our experience in 
waterside regeneration, helping to unlock value, creating new 
destinations in cities across the globe.

Client: Realdania Foundation
Architect: OMA



Solar Gate
Hull

Reminiscent of a sail and sitting in Queen’s Gardens, the site of a 
former dock, this elegant sculpture is a poetic reminder of Hull’s 
maritime history. Solar Gate is made entirely of steel plate and evokes 
stories of the city’s ship-building and industrial past. The sculpture 
itself is designed to act as a contemporary sun-dial, marking sixteen 
specific times and dates, celebrating Hull’s history and world events. 

Solar Gate sculpture is the latest work in a series of ethereal structures 
that Arup and Tonkin Liu have pioneered over the past decade. Often 
referring to these undulating, perforate and lightweight works as ‘Shell 
Lace’, this approach is grounded in the design team’s mutual interest in 
environmentally responsive natural forms. Inspired by the fact that 
nature avoids adding material where it would not be needed, an 
approach that the engineers and architects seek to follow, which leads 
to lace-like and highly efficient structures.

At Solar Gate, the shell lace techniques allowed for the three-storey 
high sculpture to be produced entirely from steel plate only four 
millimetres thick. As the height increases and the structural demand 
diminishes, material is removed, allowing wind loads to be reduced 
and the sculpture to become increasingly delicate.  

Completed in November 2017, Solar Gate formed part of Arup’s wider 
involvement in the renewal and regeneration of Hull, as the UK City of 
Culture 2017. Its fabrication made use of local industry expertise, 
learning from this knowledge and industrial history to reinvent itself 
for the production of cutting-edge, contemporary art. 

Client: Hull City Council
Architect: Tonkin Liu 



Simon Sainsbury Centre
Cambridge

Cambridge Judge Business School was founded over 25 years ago on 
the Grade II listed, John Outram redesigned Addenbrooke’s building, 
in the historic centre of Cambridge. We led on the creative Building 
Services Design for the Simon Sainsbury Centre at Cambridge Judge 
Business School. 

The Building Services Design beautifully complements a strong 
architectural vision for this new extension, providing a comfortable 
environment with minimal energy consumption and flexibility. The 
Ventilation Strategy uses opening windows for natural ventilation in 
the summer. An innovative distributed façade ventilation system for 
heat recovery in winter has also been cleverly designed. 

This ‘mixed-mode’ ventilation of office spaces avoids the need for air 
conditioning whilst allowing for future flexibility of the internal layout. 

Achieving practical completion in October 2017, students and executive 
education delegates began arriving in January 2018. Simon Sainsbury 
Centre will be the first building in the UK to employ a distributed 
low-energy ventilation system. Including over 60 heat recovery units 
integrated into the façade throughout the building. This system uses 10 
times less fan energy than a conventional ducted system and preserves 
the clean aesthetic of the exposed concrete soffits throughout.

Arup together with Stanton Williams was commissioned to enhance, 
consolidate and expand the school’s facilities on its existing site. This 
will enable the school to operate more efficiently and support growth. 
A 5,500m² new development, allows the school to expand its role as a 
leading Executive Education provider, offering existing and future 
clients an elegant state-of-the-art learning environment.

Client: University of Cambridge
Architect: Stanton Williams 



George Green Library 
Nottingham

Winner of the RIBA East Midlands Award 2017, Arup has made a 
significant contribution once again to George Green Library at the 
University of Nottingham. Rather poetically we provided the 
engineering designs in the early 1960s. 

As the University’s reputation continued to grow over the decades, as 
well as its student population, the library required a sympathetic 
refurbishment. An innovative phasing strategy was prepared to ensure 
the continuous use of the building. 

Firstly, demolition commenced in the existing basement whilst the 
upper floors remained operational. Work started on the extension, with 
new roof plant installed in parallel on the existing building, serving the 
extension. After completion of the extension, the entire library 
operations were relocated, allowing the refurbishment to begin. To 
implement this approach successfully, careful planning, programming 
and co-ordination was essential, and resulted in no temporary 
accommodation being required. 

The elegant curved ‘petals’ create study zones internally, while 
simultaneously complementing the rolling landscape. The resulting 
undulating façade draws daylight deep into a large floorplate, defining 
a variety of study areas. Beautifully blending the old and new forms 
into a sleek, coherent whole, Arup’s Structural and Building Services 
Engineering Design has been central to realising this transformation. 

The library named after the famous Nottingham mathematician George 
Green, now supports the Faculty of Engineering and Faculty of 
Science, offering a superb choice of study spaces. As well as winning 
the RIBA East Midlands Sustainability Award 2017, George Green 
Library is a tremendous reflection of 21st Century education 
aspirations.  

Client: University of Nottingham
Architect: Hopkins Architects 



KAPSARC 
Riyadh, Saudi Arabia

Appearing as crystalline forms emerging from the desert landscape, 
the King Abdullah Petroleum Studies and Research Center 
(KAPSARC) has achieved an uncompromising architectural aesthetic, 
whilst delivering ambitious environmental credentials. 

KAPSARC is a 70,000m² energy and environmental research campus 
in Riyadh, Saudi Arabia. The non-profit institution for independent 
research has laudable ambitions focused on finding solutions for the 
most effective and productive use of energy. The campus includes a 
Research, Conference, IT Center, Library and Musalla together with 
various ancillary buildings located within a 60 hectare site. 

Arup worked side by side with Zaha Hadid Architects to develop the 
buildings’ form. The buildings have been designed to “turn their back 
to the sun” to minimise solar gain, and are shaped to enclose shaded 
courtyards cooled by the prevailing desert winds. We also envisaged a 
self-supporting cellular structure, providing flexible spaces that can be 
adapted to the multi-functional uses within the buildings. The 
buildings are connected by an elegant 10,000m² canopy, which unifies 
the campus and provides shading to the people moving through the 
external spaces. 

Our engineering team provided full multi-disciplinary services 
including; Civils, Structure, Building Services, Façades, Sustainability 
including LEED assessment, Building Physics, Transport and 
Operations, Lighting, Security, Building Performance and Systems, 
Fire, Acoustics, Venue Consulting, ICT and AV throughout the design 
and construction phases. 

The team’s attention to detail and perseverance contributed to 
achieving the ambitious architectural vision and LEED Platinum 
certification. Aspiring to shape a better world, KAPSARC is testimony 
to the dedication of our people in the delivery of this unique building. 

Client: Saudi Armaco 
Architect: Zaha Hadid Architects  



Heathrow 
London

Over the past decade, Heathrow has invested in major construction 
projects, most notably Terminal 5, opened in 2008 and Terminal 2 in 
2014. Arup has provided a breadth of services to bring these projects to 
fruition, from engineering and specialist expertise to airport planning 
and operational readiness. Terminal 5 has consistently won the annual 
Skytrax award for Best Terminal in the World. 

The world of global aviation does not stand still. Heathrow continues to 
invest, evolving its offer and meeting the demands of 21st Century 
passengers. Arup is Heathrow’s Programme Designer for two of its 
four primary programmes of investment, Passenger Experience and 
Baggage. Since 2014, we have provided an array of Building 
Engineering Services together with strategic, technical and operational 
advice to deliver over 150 key projects across all five terminals and the 
wider campus.

We have delivered the creation of a new transfer facility in Terminal 3 
which caters for 5 million passengers per year. We have contributed to 
a 20% expansion of Terminal 4’s security search capacity, as well as 
new routes and escalators which elegantly traverse all levels in 
Terminal 5.  

The next chapter in Heathrow’s history is realising its recently 
approved expansion plans. Our engineers, specialists and project 
managers are part of the team appointed to deliver by 2025. These 
plans are centred on a third runway and a sixth terminal building, 
increasing capacity from 75 million in 2016, to a projected 130 million 
per year. Notwithstanding significant logistical challenges, we are 
excited to be collaborating to help deliver one of the largest 
construction projects in UK history.

Client: Heathrow  

http://


White Collar Factory   
London

Winner of the BCO Commercial Workplace and BCO Innovation 2018 
Awards, the White Collar Factory has personified a new type of office 
for London’s commercial market. Achieving Practical Completion in 
2017, by February 2018, 94% of the building was let. 

White Collar Factory offers people greater flexibility together with 
more choice over their environment, providing stylish spaces to work, 
coupled with panoramic views. The rooftop running track is amongst 
the first in the city.

Our work can be traced back to 2008, when we met with Derwent 
London and Allford Hall Monaghan Morris, to re-imagine a 21st 
Century office for London’s commercial property market. 

The White Collar Factory embraces industrial spaces that provide 
generous naturally lit volumes enhanced with innovations in 
technology. The ambition was to anticipate as-yet unexpressed needs 
from tenants, rather than simply respond to established office design 
trends. This exploration led to five principles; high ceilings, a thermal-
mass structure, simple passive façade, flexible floorplates and ‘smart’ 
servicing.

The striking façade, now synonymous with the White Collar Factory, 
incorporates a unitised curtain walling system, which is broken down 
into three key elements; opaque, fully glazed and glazed two metre 
high inward opening windows that are partially shaded by large 
perforated panels. The core cooling system, contains chilled water 
pipes embedded in the concrete slab. This enhances the natural effect 
of the thermal mass to regulate internal temperatures and provide 
radiant cooling.

Receiving a RIBA London Award in May 2018, the graceful 
combination of industrial spaces married with the very best practice in 
modern office design, completes this revolutionary workplace. 

Client: Derwent London
Architect: Allford Hall Monaghan Morris 



Oman Botanic Garden     
Oman

Work has commenced on the breathtaking Oman Botanic Garden. 
Arup, as Lead Consultant, together with Grimshaw and Haley Sharpe 
Design have collaboratively delivered the engineering, landscaping, 
architecture and interpretative designs. Covering over 420 hectares, 
Oman Botanic Garden will be amongst the largest within the Arabian 
Peninsula and in the world. 

With guidance from His Majesty Sultan Qaboos bin Said Al Said the 
garden will celebrate and conserve the country’s botanic diversity, 
which will be enjoyed by the people of Oman for generations to come. 
Two stunningly elegant biomes will contain a significant number of 
species. A high number of these are endemic and endangered. Located 
35 kilometres from Muscat, in the foothills of the Al Hajar Mountains, 
the Oman Botanic Garden will be home to a visitor centre as well as 
education and research facilities. 

The site chosen for the project is one of only a few locations in the 
world where the ancient sea bed is still visible. This is after tectonic 
activity elevated the bed to a 100 metres above sea level. 

Arup and Grimshaw have worked with the existing natural ridges and 
ravines that traverse the site to design the buildings and walkways, 
within the spectacular undulating land. 

Visitors will experience the entire flora of the Sultanate of Oman in 
just a few hours. The eight defined habitats of the country are 
sensitively arranged at the centre of the site, gracefully bounded by 
Jebel Sufra and the majestic Qurn Mubarak. 

Client: Sultanate of Oman
Architect: Grimshaw 



The Macallan Distillery   
Moray, Scotland

The public will be invited to experience the world of whisky distilling 
that has been part of Scottish history since 1494. As collaborators in 
the winning proposal led by Rogers Stirk Harbour + Partners (RSHP), 
Arup provided Structural, Building Services, Fire and Civil 
Engineering designs on a stunning new distillery, from concept to 
completion.  

The distillery and visitor centre is gracefully recessed into the hillside 
on the Macallan Estate. The domed, landscaped timber roof, forms a 
series of domes which merge into the rolling hills. A bold departure 
from typical construction methods, we have designed one of the 
world’s largest timber roofs. We developed the design and detailing of 
this complex form in conjunction with the Austrian contractor Wiehag. 
The construction required timber and steelwork to be erected to very 
tight tolerances in the demanding climate of north-east Scotland.

The inherent risks in whisky distilling present particular challenges to 
ensure a fire-safe building. Close liaison with the process engineers 
enabled a series of detailed solutions at key points around and under 
the building to achieve this ambition.

The interior of the building imaginatively displays the full process of 
whisky distilling in a highly co-ordinated space. 

The striking roof form and soffits are clean of any visible services and 
contribute to creating an elegant environment. ‘Total Design’ has been 
central to creating this beautiful, industrial space. 

Working closely with RSHP and the contractor, Arup applied its 
expertise to deliver a truly unique and spectacular building, celebrating 
the historic world of Whisky Distilling.

Client: The Macallan Distillers Ltd
Architect: Rogers Stirk Harbour + Partners



Qatar National Library   
Education City, Doha, Qatar

We are truly delighted with our contribution to Qatar National Library 
that acts as the steward of Qatar’s national heritage by collecting, 
preserving and making available the country’s recorded history to its 
citizens. The museum has often been described as a bridge between 
Qatar’s past and its future.

The engineering design of this space is at an exceptional scale. The 
42,000m² library of two large “plates”, pulled apart and folded 
diagonally at the corners create a shell-like container. The graceful 
sloped interior surface of the lower plate creates large terraces that are 
stacked with over 300 bookshelves.

A challenging structural grid was necessary to create the ambitious 
architectural intent. Spans of up to 36m between the fair-faced concrete 
columns support the roof plate. Where the floorplate is lifted from the 
ground, its impressive cantilevers are accommodated via a structural 
steel grillage of especially designed plate girders, which also house the 
book sorting and mechanical air systems within their depth. A slender 
steel bridge that adopts Virendeel trusses to stabilise its cantilevering 
edges spans across the volume.

The environmental strategy was developed to provide a fully air-
conditioned space for the Heritage Collection Displays, Special 
Collection storage as well as offices and reading areas. A significant 
challenge was the design of the displacement 

air conditioning system for the main open library space, to maintain 
comfortable conditions in the exceptionally large volume. 

Providing Structural, Building Services and Façade Engineering 
together with Lighting Designs, Civil, Fire, Acoustics, Security, AV 
and ICT expertise, the stunning vision by OMA, is a spectacular 
showcase of Arup’s ‘Total Design’ philosophy. 

Client: Qatar Foundation
Architect: OMA



ATRIO    
Bogotá, Colombia

Urban regeneration of any city can be quite spectacular. The identity 
and social cohesion often magically blends to attract investment, whilst 
creating a vibrant destination for work, play and living. 

ATRIO, a significant mixed-use commercial development comprising 
Torre Norte and Torre Sur, with expansive, open public space at ground 
level proves no different. Collaborating with Rogers Stirk Harbour + 
Partners, we are making a compelling contribution, this time to Centro 
Internacional, Bogotá.

ATRIO will be home to over 250,000m2 of commercial offices, 
residential apartments, luxury hotel, public observation deck and retail 
space. Once completed the towers will be two of the tallest buildings in 
Colombia. Torre Sur will be the second tallest in South America.

The architectural and engineering design withstands some of the most 
extreme earthquakes in the world. A perimeter megabrace system, 
flamboyantly celebrated in orange, works in partnership with the 
central concrete core to ensure safety and comfort for the occupants 
during extreme events.

Whilst local construction technique favours the use of concrete over 
steel, our engineering design realises the efficiency and seismic 
performance of a steel frame. This design response helps to maximise 
the use of locally sourced materials and construction expertise. This 
results in flexible floorplates with enhanced connectivity, generous 
daylight whilst providing 20x20m column-free office space; 
unprecedented in the Bogotá commercial market. 

Following in the footsteps of our tall buildings in Mexico City, Arup’s 
engineers continue to design some of the most daring and innovative 
high-rise towers in Latin America, and indeed the world.

Client: QBO Constructores S.A.S.
Architect: Rogers Stirk Harbour + Partners



Places Leisure Eastleigh   
Eastleigh, Southampton

Health and wellbeing is a topic never far from the news headlines, with 
a plethora of policy initiatives to encourage the nation to live healthily 
and to be more active. Places Leisure is a stunning collaboration 
between Eastleigh Borough Council, Sport England and England 
Netball. The philosophy that underpins Places Leisure promotes fitness 
and activity for all, irrespective of age and ability. 

From inception through to completion, Arup has played a central role, 
working initially with the council and AHR Architects to design this 
state of the art leisure centre. We provided multi-disciplinary services 
to deliver a gym, squash courts, studios and a superb swimming pool.

Our design team focused on creating a high quality environment with 
reduced operating costs, by decreasing energy demand and 
incorporating onsite renewables. We integrated low carbon 
technologies, including an existing solar Photovoltaic installation, 
capable of generating 68,000kWh per annum, together with a 
combined heat and power plant. An abundance of natural daylight 
pools into the building, complemented with low energy LED lighting 
and an elegant glazed façade for reduced energy consumption. 
Meanwhile, sensors switch off artificial lighting when not required. 
Places Leisure achieved BREEAM Excellent, with an EPC Rating of 
A, representing half the operational carbon emissions of a typical    
new build. 

Collaborating with Interserve, our work led to the successful opening 
in November 2017. There has been a flurry of testimonials from the 
local population on how the beautifully designed leisure centre is 
welcomed and such a fabulous asset for the local community. 

Client: Eastleigh Borough Council, AHR Building Consultancy
Architect: AHR Architects



Soho Place    
London

With the Elizabeth Line transforming the city, Arup has helped 
Derwent London, working alongside Crossrail, to regenerate the 
eastern end of Oxford Street. Soho Place will create a vibrant mix of 
offices, retail and introduce a contemporary theatre. 

The opportunity to redevelop these sites arose due to the construction 
of the new Crossrail Station at Tottenham Court Road, and associated 
works to the existing London Underground Station.

Aspects of the two new buildings, in particular the basement levels, are 
being constructed as part of the Crossrail and London Underground 
works. The design team collaborated closely with Crossrail over a 
period of years, to maximise the over-site development values.

Successfully initiating early conversations with London Underground, 
led to critical modifications to the station design allowing ‘back-of-
house’ plant rooms to be located below ground. This creative approach 
also led to an increased 2,600m2 above ground lettable area.

Our Acousticians also provided a holistic solution to enable the   
theatre to meet stringent auditorium standards. For the interior of      
the auditorium we worked closely with the client, architects,         
theatre operator, specialists and consultants. The team developed a 
demountable system that folds the main auditorium balconies into     
the walls, thus increasing seating flexibility in any of the seven    
theatre formats.

Conceived in 2007, yet scheduled for completion in 2021, our 
Structural and Buildings Services Design team predicted future 
building regulations and tenant trends. Thus imaginatively future 
proofing the designs for Soho Place. 

Urban regeneration is central to enhancing cities, and Arup’s 
contribution towards Soho Place, will help transform the nation’s 
famous High Street.

Client: Derwent London
Architect: Allford Hall Monaghan Morris



Paradise   
Birmingham

Paradise is place making at its very best. The vision seamlessly 
integrates commerce with culture, stitching together retail and leisure 
spaces with Birmingham’s most historic squares and buildings. 

With 167,000m2 of development comprising offices, shops, bars and 
4-Star hotel, this vibrant mix will animate the pedestrian streets, 
creating a new centre of gravity for Birmingham. 

Arup’s contribution has been extensive, providing engineering and 
specialist input for feasibility studies and masterplans for the ambitious 
proposals. Since inception, we have supported Argent’s vision and 
contributed towards an array of skills, expertise and technical 
excellence on this tremendous journey. 

This first phase comprises major re-modelling to incorporate car 
parking provision beneath a new podium deck together with access 
arrangements. These also include significant services diversions and 
utilities upgrades. Transforming the constrained site has been 
immensely complex to ‘unlock’, not least due to the A38 dual 
carriageway tunnels passing beneath. 

Above podium, we are now providing all engineering disciplines for 
the design of One and Two Chamberlain Square, in collaboration with 
Eric Parry Architects and Glenn Howells Architects respectively. 

These two distinctive eight-storey buildings, scheduled for completion 
in early 2019, will rejuvenate Birmingham’s civic heart whilst 
celebrating Victorian architecture in the UK’s second city. Paradise is 
an exemplar of urban regeneration.

Client: Argent LLP
Architect: Eric Parry Architects, Glenn Howells Architects



Leicester Square Hotel   
London

The rejuvenation of London’s West End continues apace. The arrival of 
this stunning contemporary hotel in Leicester Square will further 
enhance London’s position as a global city. This transformational hotel 
will compete on a world stage attracting visitors and hosting 
international film premieres.

Construction is underway to deliver a multi-level 350 bedroom hotel 
and cinema complex, scheduled for completion by 2019. Featuring 
eight storeys above ground and six below, two Odeon cinemas, bars, 
spa and restaurants will complete the luxury offer. 

A tremendous ‘One Arup Story’ this is an exemplary showcase of 
‘Total Design’. We are delivering an array of services including; Civil, 
Structural, Building Services and Façade Engineering together with 
Lighting Designs. We have also provided specialist services 
comprising; Acoustics, Fire Engineering, Vertical Transportation, 
Sustainability, BREEAM, DDA, Access, Waste, Logistics, Tunnelling 
and IT/AV.

We are designing one of the deepest habitable foundations in London, 
nearly 30m deep to the lowest finished floor level. The whole 
superstructure sits on a series of 20m span, single-cast steel trusses, 
each weighing 55 tonnes. This design creates an impressive 6.5m high, 
16m wide banqueting suite and function spaces in the lower basement 
level, a unique offer in the West End. The Building Services Strategy 
incorporates both passive and active measures to improve efficiency 
and reduce carbon emissions by over 30%. Our specialists will 
establish a sector benchmark for digital connectivity, with flexible, 
resilient data and communications networks embedded throughout.

In this world renowned destination, Leicester Square Hotel will 
complement the cultural and entertainment offer, in the heart of 
London’s West End.

Client: Edwardian Group
Architect: Woods Bagot 



GES2   
Moscow, Russia

Re-imagining industrial heritage buildings stitches history together 
with contemporary urbanism to create sublime destinations for all to 
enjoy. Described by Renzo Piano as a ‘magic lantern in the heart of 
Moscow’, GES2 espouses a strong cultural vision for the rejuvenation 
of the former power station, built between 1904 and 1907.

With its historic façades and imposing chimneys, GES2 power station 
has been a familiar landmark in Moscow for over 100 years. Located 
in Red October, poetically named after a former chocolate factory, the 
neighbourhood is now the haunt of art gallery owners, producers and 
designers. GES2, will now be home to Russian contemporary art and 
performance.

Carefully planned interventions and adaptations to the existing 
building will enable the vast turbine hall to morph into a daylight-filled 
atrium surrounded by exhibition spaces, multi-functional galleries and 
an education centre. 

Light is at the heart of GES2, and beautifully illustrated by Renzo 
Piano’s vision for a translucent glazed roof that will span the central 
atrium over 100m in length and 23m high. Arup’s Building Services 
and Façade Engineers, together with our Lighting Designers have 
collaborated with Renzo Piano Building Workshop to develop its 
design and performance. Photovoltaic louvres and bespoke triple-
glazing will create a multi-layered elegant roof system that controls 
natural light, contributes to thermal performance whilst generating 
energy. The statuesque 70m high chimneys will be converted into 
natural ventilation shafts to help reduce energy consumption.

Opening in early 2019, GES2 will be the first major venue for the 
V-A-C Foundation in Moscow, celebrating arts and culture, attracting 
visitors from across the globe.

Client: V-A-C Foundation
Architect: Renzo Piano Building Workshop 

http://


Claridge’s   
London

It is often the art of making and understanding construction that makes 
the difference to realising value and delivering a vision. The story 
starts 15 years ago when the owners of the world famous Claridge’s 
Hotel located in the heart of Mayfair first proposed to build a basement 
underneath its Grade II listed nine-storey building. 

The initial advice received, was this would only be possible if the hotel 
closed during construction. Fast forward to 2018, and Arup together 
with McGee have collaborated to develop a methodology to excavate 
and construct a five-storey deep basement whilst Claridge’s remains 
fully operational. 

Due to the location, site access was limited to a single window 
opening, and this naturally required a radical and creative approach. 
The solution involved hand digging small tunnels under the existing 
ground-bearing raft slab, which has been supporting the building above 
for the last 80 years. 1.8m diameter circular shafts, were hand-dug up 
to 30 metres deep under each of the 62 existing building columns. 
Working in exceptionally tight spaces, five-storey high reinforced 
concrete columns were built within the shafts, up to the underside of 
the existing raft, providing vertical support to the building above.

Structural and Geotechnical Engineers together with our Advanced 
Technology and Research group worked in close collaboration with 
McGee. We developed the methodology and sequence, spending almost 
six months carrying out detailed analysis, material tests and site trials. 

The Maybourne Hotel Group will gain an additional 5,500m2 space for 
Claridge’s, achieved with no disturbance to guests through our 
pioneering construction designs. 

Client: McGee for The Maybourne Hotel Group 
Architect: Blair Associates Architecture



In The Cloud        
Kenitra, Morocco

Arup’s Engineered Architecture will witness the evolution of the 
Zircom Data Centre in Morocco. Zircom’s long established range of 
data centre services provides an exceptionally high standard. Offering 
initial design through to delivery, Zircom ensures that security, 
efficiency and quality are delivered for some of the world’s largest and 
most prestigious companies.

This is an exciting joint venture between Zircom UK and Medasys 
Morocco, to form ‘MedAfrica Data Centres’. This will deliver a 
network of pan African International Gateway Data Centres. 
Commencing with a new Data Centre campus located at Kenitra, 
connected to Rabat and Casablanca by road and rail. Kenitra is a city 
of contrasts with a rich and varied history, beginning with the 
Phoenicians establishing a trading post, growing as a military fort and 
port during the French protectorate and, post-independence, expanding 
to a centre for shipping fruit, fish, timber, lead and zinc ores. 

Kenitra’s landscape has seen significant economic expansion over the 
last decade, as a result of the Government’s investment. Large 
industrial projects as well as commercial, residential and infrastructure 
have been established, gradually reshaping the urban tapestry that has 
been greatly influenced by different cultures over time. The City’s 
fabric interweaves the architecture of these cultures, a blending of 
traditional Moroccan vernacular and French colonialism with the new. 

Our response seeks to capture the inherent overtones of colour, light 
and tradition, evolving a contemporary language for the new 
technology encompassed within. We are utilising modern materials 
and fabrication techniques to integrate privacy, passive cooling, natural 
ventilation and security into the building envelope. 

Evoking a sense of delight for those working and visiting, all will be 
transported beyond the tranquil, sun dappled courtyard, travelling 
towards the futuristic ‘World of Data’.

Client: Zircom
Architect: Arup 



Waste to Energy   
Kent

The UK Government’s recently published 25 Year Environment Plan 
supports maximising resource efficiency through energy recovery in 
the UK, lessening the reliance on landfills and reducing the export of 
waste overseas. In 2016/17, 38% of waste collected by Local 
Authorities went to a Waste to Energy facility.   

This year, the £340 million Kemsley Sustainable Energy Project enters 
its second year of construction. Previously the facility was limited to 
50MW agreed as part of the planning process. Following a successful 
Development Consent Order the facility has been promoted to an 
impressive 75MW of clean renewable energy, now classed by the 
Secretary of State as a Nationally Significant Infrastructure Project. 
The primary energy output is steam, which is delivered to the adjacent 
DS Smith paper plant. The facility is also highly efficient, making full 
use of the waste heat created.

Each year 550,000 tonnes of rubbish will be processed from the huge 
bunker, 50m by 30m and 26m deep. As Lead Building Designer, we 
are working closely with civil contractors Clugston Construction Ltd 
and process contractor CNIM Group. Providing full 3D design 
services for Civil, Structural and Geotechnical Engineering, we are 
also reviewing the building services design. Through our expertise in 
this sector, we continue to learn whilst contributing to enhancing 
the environment.  

Client: Clugston Construction Ltd
Architect: UMC Architects



Royal National ENT & 
Eastman Dental Hospital        
London

In the heart of University College London Hospital Campus on Huntley 
Street, an impressive new facility will accommodate ambulatory and 
day-case services from two prestigious hospitals; the Eastman Dental 
Hospital and the Royal National Throat, Nose and Ear Hospital. 
Services will be relocated from existing sites on Gray’s Inn Road. 

When opened in 2019, multi-disciplinary medical care will be offered 
in one contemporary environment. UCLH invited patients, their 
families and carers to help inform the detailed plans for the facility. 
This inclusive approach will lead to creating a welcoming and relaxing 
environment for patients. 

Uniting diverse clinical activities such as dental and audio vestibular 
medicine in the former two hospitals created technical challenges for 
the team. Working to the client’s objectives, we maximised clinical 
space within the hospital whilst allowing for future flexibility. We 
successfully reduced the plant area required to just 12% of the Gross 
Internal Area, by collaborating with the design team and through 
detailed 3D modelling. 

The project exemplifies the depth of our ongoing relationship with 
UCLH. We have delivered a number of projects for the client’s Central 
London estate, including the award winning UCH Macmillan Cancer 
Centre, Neuro Muscular Complex Care Centre, Queen Square, The 
Cotton Rooms, as well as on going work with the Phase 4 Proton  
Beam Therapy. 

Our relationship has evolved into a trusted partnership, our teams  
have been able to implement lessons learnt from one project to another, 
helping to create 21st Century world-class centres for medicine and 
research.

Client: University College London Hospital NHS Foundation Trust
Architect: Steffian Bradley Architects 



Bracken House        
London

Originally completed in 1959, Bracken House was named after Bernard 
Bracken, former chairman of The Financial Times. Bracken House was 
amongst the first post-war buildings in the City to be listed. The 
Financial Times relocated during the 1980s and sold the building to 
Obayashi Corporation. 

In 1986, Arup together with Hopkins Architects won a competition to 
modernise the building, designing an ingenious integrated structure 
and services system, which had not been previously used in the City of 
London. The beauty of the system enabled a slender floorplate, 
allowing the team to deliver an entire extra floor thus creating valuable 
space, within the height constraints of the listed building. Its 
redevelopment retained the entire façade, including the elegant 
astronomical clock approximately one metre in diameter, bearing at its 
centre the face of Winston Churchill.

Some 30 years later, Obayashi Corporation appointed Arup and John 
Robertson Architects to undertake a modernisation programme. One 
challenge was the lack of connectivity between the centre block and 
original wings. To overcome this, courtyards at the north and south 
where created, linking the wings with the centre floorplates. The 
building services have been replaced almost in their entirety and scenic 
lifts refurbished thus introducing contemporary elements, quietly 
complementing the existing architecture. 

Seeking to enhance its desirability to prospective tenants, a roof garden 
complete with running track was also imaginatively incorporated. 
Rather poetically, in 2017 a new tenant was announced and Bracken 
House will once again be home to The Financial Times, bringing the 
story full circle.    

Client: Obayashi Corporation
Architect: John Robertson Architects 

http://


6-8 Bishopsgate   
London

London’s skyline continues to evolve and the city will be home to yet 
another new landmark, 6-8 Bishopsgate. Collaborating with 
WilkinsonEyre, we have optimised the designs, with a strong focus on 
lean Structural Engineering and Building Services Design. The mixed-
use tower will include flexible retail space on the ground floor and 
mezzanine levels. A public viewing gallery, alongside spectacular 
meeting rooms at Level 47 will complete this statuesque tower.

Influencing the design of the structural frame and stability system, we 
have reduced the use of materials leading to cost savings. Arup’s 
innovative thinking in Fire Engineering and escape strategy led to 
further efficiencies.  

The innovative double skin façade with an automated interstitial blind 
provides fabulous views with high levels of daylight, whilst limiting 
solar gain and reducing glare. Responding to the wellness agenda, we 
have designed a strategy which enables the tenants to increase the 
amount of fresh air into the building, helping to enhance productivity 
and wellbeing. The heat pump solution will recycle waste heat from the 
air conditioning into the heating system. The use of blue roofs will help 
to dramatically reduce rainwater discharge. 

Nestling within the City of London’s Eastern Cluster, the 51-storey 
tower will take the form of ‘stacked blocks’. Gently narrowing as the 
tower reaches full height, the geometry of the form creates terraces, 
enabling exciting new outdoor spaces for people to enjoy. 

Helping to realise value in a complex and historic location, Arup 
continues to leave its mark in the London skyline. 

Client: Stanhope PLC
Architect: WilkinsonEyre



The River Building     
London

Formerly known as Cannon Bridge House, and originally completed in 
1991, the building over the last two decades had become tired and 
dated. Prior to vacant possession the offices had housed a data centre 
and trading floor. The existing deep floorplates created dark spaces 
with minimal natural light and a plethora of building services, which 
supported trading operations were now obsolete. 

Collaborating with Stiff + Trevillion we undertook exhaustive 
refurbishment works on the dated two-storey building, located directly 
above Cannon Street Station. The relationship with the station also 
posed a set of challenges not typically found in office refurbishments. 

To deliver this radical internal and external transformation we provided 
an array of multi-disciplinary services including; Structural, Building 
Services and Façade Engineering. Our specialists led on Fire 
Engineering, Acoustics, BREEAM Assessment, Access Consultancy 
and Transport Planning.

Utilising the spare capacity we infilled atrium spaces to release lettable 
area to the client, without triggering a requirement to seek Network 
Rail approval. By upgrading systems and reconfiguring services 
distribution within the space, we created bright, fresh and unusual 
office accommodation with improved floor to ceiling heights and 
enhanced levels of natural light. 

Over half of the building was let prior to practical completion in March 
2017. The remainder was let soon after, attracting non-traditional City 
tenants. The River Building is transformed with a stunning new 
identity, inside and out. Designed for future flexibility, and additional 
tenant fit out, current occupiers have access to a splendid one acre roof 
garden with remarkable views of the City. 

Client: The Blackstone Group 
Architect: Stiff + Trevillion 



Amorepacific   
Seoul, South Korea

Inspired by Amorepacific’s mission to create a harmonious coexistence 
between people, business and the natural environment, Arup together 
with David Chipperfield Architects (DCA) and local Korean 
consultants, have contributed towards this stunning new headquarters. 

Amorepacific is a reflection of the historic vernacular complemented 
by a modern response to design and construction. Adopting a ‘First 
Principles’ approach, the team explored and innovated solutions to 
everyday building requirements. 

By focusing on a single clear volume, the proportions of the building 
have been carefully designed around a central courtyard to maximise 
the effectiveness of natural ventilation and daylight. Three large 
openings connect this central volume providing views to Yongsan Park 
and mountains in the distance.

Providing a plethora of disciplines from both our London and Berlin 
offices, we led on the Structural Engineering complemented by 
Vertical Transport, Fire, Wind and Building Services, Façade and 
Lighting Designs. With DCA, we developed a bespoke skin integrating 
shading and ventilation. The distinctive appearance of the vertical fins, 
which are connected to the building by access walkways, was an 
engineered response to reducing energy consumption and improving 
well-being.

Our Façade Designers together with Wind, Lighting and 
Environmental Specialists optimised the geometry and pattern of these 
fins. Based upon sun path analyses, this approach affords excellent 
levels of natural daylight whilst reducing solar heat gain.    

The partnership between Arup and DCA illustrates our approach to 
‘Total Design’ and how we embraced the client’s values. Seeking to 
celebrate Asian beauty by blending traditional wisdom, fine ingredients 
and technological innovation, the new HQ is a testimony to 
Amorepacific’s vision. 

Client: Amorepacific Corporation
Architect: David Chipperfield Architects 



International Quarter London   
London

Shaping a vibrant new neighbourhood, International Quarter London 
(IQL), is a gateway to Queen Elizabeth Olympic Park. In a joint 
venture between Lendlease and LCR, collaborating with Rogers Stirk 
Harbour + Partners, the design for IQL is synonymous with the 
hallmark of celebrating architectural engineering. 

In April 2018, the keys were handed over to The Financial Conduct 
Authority (FCA), who will occupy 39,500m² over 15 levels at its      
new HQ, where 3,000 staff will relocate from Canary Wharf over     
the summer.  

Providing Structural Engineering, Arup has designed exposed 
composite deck and cellular steelwork to allow services distribution in 
the Atria. Secondary steelwork in the atria supports the glazed façade 
and in part, these span triple height and gently taper. Flamboyant 
external staircases extend full height, and the steelwork is set outside 
of the cladding line. 

These staircases will be easily accessed by FCA employees, thus 
meeting the client’s health and wellbeing agenda. Each floorplate is 
between 1,800m2 and 2,800m², wrapped around 

a perimeter atrium and split into three-storey high ‘villages’. This 
arrangement maximises horizontal and vertical connectivity and 
creates a vibrant hub at the heart of the building.

At the time of writing, it is has been announced the British Council, 
Unicef UK and Cancer Research UK will be relocating to IQL. 
Working on two additional buildings, Arup is making a contribution to 
this evolving destination, helping to create an enduring social and 
economic legacy for East London. 

Client: Lendlease and LCR
Architect: Rogers Stirk Harbour + Partners  



One Central Square        
Cardiff

Central Square is a transformational gateway to Cardiff, underpinned 
by a distinctive and contemporary vision that has enabled the wider 
urban regeneration of the city centre. Collaborating with Rio 
Architects, Arup has provided engineering designs for One        
Central Square. 

One Central Square affords 360 degree views across the city and 
Cardiff Bay. The building is orientated to create a boulevard that 
connects Central Square to Millennium Walk. Capturing the 
imagination of the city, this landmark development acted as a catalyst 
for regeneration. Initially leading on Structural Engineering for One 
Central Square, Arup is now providing a wealth of disciplines for 
many of the commercial developments that bound the square. These 
include Structural, Civil, Fire and Building Services Engineering 
together with a host of specialists including Acoustics.

Anchored by BBC Cymru Wales, many of the new offices are now let 
and tenants include HMRC and Cardiff University. Bounded by over 
90,000m2 of commercial development, ongoing regeneration projects 
include, the recently announced designs for the Interchange Bus 
Station, by Holder Mathias Architect. This will introduce an enhanced 
and connected transport system. Nearby, the proposed refurbishment to 
the main railway station, Cardiff Central, led by Arup will enable the 
city to be truly connected, with the transport hub known as “Metro 
Central Interchange”.

Visionary urban regeneration is exciting. Creating a new identity and 
by placemaking, the investment from the public and private sector 
yields commercial and social value. The vibrancy that Central Square 
has brought to Cardiff is magnificent and we are delighted to be 
involved in such a transformation. 

Client: Rightacres Property Co. Ltd
Architect: Rio Architects



National Automotive   
Innovation Centre    
Warwick

As a showcase of British Design and Engineering, the National 
Automotive Innovation Centre, will create an environment to foster 
collaboration and cross-fertilisation of knowledge.  Engineers, 
designers, academics and R&D teams will seek to create and develop 
technologies to reduce the UK’s automotive sector’s dependency on 
fossil fuels. Drawing upon automotive expertise, nationally and 
internationally, there will be a focus to establish a stronger supplier 
base in the UK.

£150 million is being invested through a groundbreaking collaboration 
between Jaguar Land Rover, Tata Motors European Technical Centre, 
WMG and the University of Warwick, along with an expanding 
network of supplier companies. Located at the University of Warwick 
campus, 

the centre will also address the shortage of skilled R&D staff across 
the automotive supply chain, developing the talent required for the 
demands of emerging technologies and engaging future generations   
of engineers.

Featuring engineering workshops, laboratories, advanced powertrain 
facilities, engine test cells, visualisation and rapid prototyping 
technologies, each stakeholder had specific requirements. Arup led on 
providing Civil, Structural and Building Services Engineering to 
detailed design for Balfour Beatty. 

A Glulam roof structure and an in-situ concrete frame has been 
designed around a spectacular atrium space at the heart of the building. 
Re-using process waste energy, connecting to the University’s District 
Heating Centre and with the use of 1,900m2 of Photovoltaic panels, our 
designs will achieve BREEAM Excellent. 

We are delighted to be involved in a UK first, making a contribution to 
a world class research centre that will influence the future of the 
automotive industry. 

Client: Balfour Beatty 
Architect: Cullinan Studio 



Royal Academy of Arts   
London

New galleries, auditorium and dedicated architecture space mark the 
Royal Academy’s 250th anniversary. Through a 10 year collaboration 
with David Chipperfield Architects, Arup has helped to unite the 
Grade I Burlington House with the Grade II* Burlington Gardens. This 
beautiful expansion provides 70% more public space and will enable 
the RA to expand its art and architecture exhibitions.

Through a series of subtle interventions, our Fire Engineers devised an 
innovative safety strategy that enables the RA to substantially increase 
the number of visitors, whilst respecting the existing circulation paths 
in the mid-Victorian building. 

Our engineers and specialists have sensitively integrated 21st Century 
air conditioning, power and lighting systems into a 19th Century 
building, which predated Edison’s invention of the light-bulb by a 
decade. This includes incorporating modern standards of gallery 
environmental controls. Through our ingenuity the team has achieved 
this by unobtrusive and often invisible means, creating a seamless 
backdrop to the art. 

Beyond this, we have taken the opportunity to profoundly re-think how 
the engineering systems are arranged across the RA campus. Our 
approach has increased the resilience of systems, reduced carbon, 
whilst saving operating costs and releasing valuable space. 

We have introduced digital approaches that radically enhance FM 
capability. We have achieved this reconfiguration whilst the RA 
remained fully operational. Our work has influenced the creation of the 
elegant Benjamin West Lecture theatre.

Unveiling its new home to the public on 19th May 2018, Arup is 
delighted to have made a contribution to such a world famous cultural 
institution, for all to enjoy the arts and architecture. 

Client: Royal Academy of Arts
Architect: David Chipperfield Architects



52 Lime Street   
London

Completing in Summer 2018, 52 Lime Street will be the new European 
headquarters for W. R. Berkley Corporation, with its slender silhouette 
soaring amongst the world famous skyline of London. 

We commenced engineering designs in 2011, providing an array of 
disciplines. Leading on, Building Services and Façade Engineering,    
as well as undertaking the role of BREEAM Assessor and Ecologist, 
we focused on sustainability, an enhanced indoor environment and 
energy performance. 

Embracing the ethos of ‘Total Design’, our engineering enabled the 
distinctive architectural elements to be fully expressed. Writing a 
script, our Structural Engineers developed an algorithm that led to 
every beam being unique. This use of digital technology led to saving 
700 tonnes of steel, and reducing costs. Through this process 1,300 
tonnes of embodied carbon dioxide has also been saved.

The stunning façade comprises a double glazed unit skin, a simple, yet 
cost-effective solution, efficiently controlling solar gains, whilst 
helping to achieve greater daylighting distribution. Careful detailing 
and coating selection of the glass provides the appearance of a fully 
glazed façade.

25% operational carbon savings have been achieved through an 
efficient Building Services Design, a high performance façade  
together with low energy lighting. We are on target to achieve 
BREEAM Excellent.

Influencing the form and shape of London’s skyline, Arup is creating 
an enduring legacy, contributing engineering designs for Lloyds of 
London, St Marys Axe, Heron Tower, The Shard and The Leadenhall 
Building. Collaborating on 52 Lime Street, will create a sublime visual 
marker in our repertoire of tall buildings in London. 

Client: WRBC Development UK Ltd
Architect: KPF



St Fagans National Museum 
of History   
Cardiff

St Fagans has a special place in the hearts of the Welsh, first opening 
its doors to the public on 1st July 1948, this was the UK’s first national 
open air museum. Taking a radical approach, its philosophy was to 
reflect the everyday lives of ordinary people. 

More than 40 original Welsh buildings, from Celtic times onwards, 
have been moved to 100 acres of parkland just outside Cardiff. The 
buildings are fascinating yet it is the skills of the traditional craftsmen 
and women, as well as the native livestock in the fields and farmyards 
that brings this open air museum to life.

As part of ‘Making History’ £11.5 million was awarded by the Heritage 
Lottery fund in 2012. A contemporary extension to an existing 
museum allowed the public space to be doubled, providing a wide 
variety of visitor experiences including new galleries that have been 
designed to operate passively. The old courtyard has been covered, 
creating an atrium with a new entrance. Visitor facilities now include a 
new reception area, shop and café. 

Arup provided an array of disciplines including Structural Engineering 
and Building Services together with a host of specialists that have been 
involved in revitalising this national heritage visitor attraction. 
Completed in November 2017, the following quote aptly describes    
our contribution. 

“The Making History project is one of the most significant and 
innovative heritage projects in the UK. It is a distinctively Welsh, and 
globally significant, model for museums, one rooted in social 
engagement and cultural democracy.” David Anderson, Director 
General, National Museum Wales.

Client: National Museum Wales
Architect: Purcell & Feilden Clegg Bradley Studios
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Brunel Building       
London

The Brunel Building is a flamboyant showcase of architectural 
engineering, providing 16 storeys of column-free, flexible workspace, 
audaciously fronting the Grand Union Canal and a stone’s throw from 
Paddington Station. 

The building makes an aesthetic feature of its engineering, long-span 
fabricated steel floor-beams, precast concrete floor panels and a 
striking exoskeleton. The services and structure are seamlessly 
integrated, thus enabling a more efficient use of the available structural 
depth and maximising floor-to-ceiling heights. The exoskeleton 
structure imaginatively extends beyond roof level to create glazed, 
wind sheltered gardens on the 15th and 17th floor levels. The exoskeleton 
shades the large expanses of glazing, affording scenic panoramic views 
across the city skyline.

The architectural vision necessitated intense collaboration between all 
the members of the design team before tender, with further 
development post-tender in conjunction with the contractor. Arup’s 
long history of designing diagrids was central to devising and refining 
the external steel exoskeleton, helping to deliver the design intent. As 
the structure penetrates the building envelope our Façade Engineers 
advised on the thermal and condensation performance. 

We overcame further complexity as the development is constructed 
over a large combined basement, shared with another developer, 
directly adjacent to the canal. Our Structural and Geotechnical 
Engineers worked closely with the contractor Laing O’Rourke to 
justify the design choice of a simple shallow raft basement foundation. 

Scheduled for Practical Completion in February 2019, Brunel Building 
introduces scale, generosity of space, light and a people-centred  
design that will, when completed create a stunning new sculptural 
London landmark.  

Client: Derwent London
Architect: Fletcher Priest Architects  



Maggie’s Barts   
London

The lantern like Maggie’s Centre, opened in December 2017 creates a 
luminous counterpoint to the historic buildings of St Bartholomew’s, 
London’s oldest hospital. Maggie’s pioneering approach provides 
emotional, practical and social support to cancer sufferers and their 
families, using highly considered architecture to create a beneficial and 
therapeutic environment.

Steven Holl’s strongly graphic vision was inspired by medieval neume 
musical notation. Neume appropriately meaning ‘vital force’. His ‘three 
vessel’ concept layers a perforated concrete wrapping structure, 
cloaked within a curved translucent façade and housing a third, 
bamboo lined interior. Designed to exude light and calm, its openness 
allows natural light to wash over the floors and walls.

The complex sculptural concrete frame features large voids, branching 
verticals and curved corners. We pioneered the use of BIM to 
rationalise the geometry of the complex design, to generate a globally 
stable structure before using Finite Element analysis to validate our 
approach. The open, curved staircase was formed monolithically 
within the concrete frame, point connected to the concrete branches 
from which it cantilevers.

Recreating Holl’s trademark watercolour designs with a hard material 
such as glass resulted in a world-first for cladding. We used light-
diffusing Okalux glass in the curved geometry. The concept pushed the 
tolerances of curved glass, with flat, cylindrically curved and J-shaped 
double glazed units. This was further complicated by the embedded 
coloured swathes which also posed a risk of thermal breakage. To 
deliver the combined structural and thermal performance of the glass, 
we developed a bespoke approach using the latest in digital design   
and analysis.

Maggie’s provide a unique approach to holistic cancer support and the 
Arup team is immensely proud to have helped realise the latest centre.

Client: Maggie’s Centre Trust
Architect: Steven Holl Architects



The Southbank Centre        
London

Celebrating arts and culture will always be the heart and soul of the 
Southbank Centre. With a bold new programme of live music, 
emerging artists, commissions and artist residencies, Arup has made 
its own contribution to the legacy of this iconic cultural institution. 

After almost three years of extensive refurbishment, the Queen 
Elizabeth Hall and Purcell Room, have reopened. Our Structural 
Engineering team has been involved in the careful repair of the 
Southbank Centre. This spring, the Queen Elizabeth Hall, the Purcell 
Room, bars, foyers, kitchens and stages together with interconnecting 
walkways, open up to join the neighbouring Hayward Gallery with its 
stunning pyramid roof that opened earlier in 2018.

Designed by Arup in the 1960s, our extensive structural records 
enabled a creative and economical examination of the existing 
structure. This information gave our Structural Engineers the ability to 
justify how to alter the existing reinforced concrete whilst providing 
more elegant responses. Our approach enhanced the quality of the final 
design response whilst reducing carbon and the cost of unnecessary 
additional material.

The spectacular new rooflights in the Hayward Gallery allow light into 
the space beneath. Creatively, the coffers underneath the pyramids also 
conceal a series of new ‘strong points’ for hanging art. Our Structural 
Engineers analysed the existing steel roof trusses to justify this 
additional load and imaginatively realised more capacity for displaying 
art. Our help has yielded more flexibility for the curators and artists 
whilst inspiring the public with stunning new spaces to enjoy and 
experience. Gracefully located on the Thames, our contribution 
celebrates this iconic Brutalist landmark. 

Client: Southbank Centre
Architect: Feilden Clegg Bradley Studios 



Sagrada Familia 
Barcelona, Spain

Nearly a hundred years after his death, Antoni Gaudi’s Sagrada 
Familia in Barcelona, is heading towards completion. Gaudi’s 
expressive and flowing design has been an adventure in structural 
design and construction technology.

In 2014, with the basilica 70% complete, the Sagrada Familia 
Foundation approached Arup to help with the structural design, 
particularly how to construct the remaining six towers, dedicated to the 
Four Evangelists, the Virgin Mary and Jesus Christ. The client was 
aware of the challenge that the 136m tower, dedicated to the Virgin 
Mary would pose, as this would bear weight on the crypt below. We 
suggested, that the stone itself could act as the structure, producing a 
beautiful finish, whilst reducing the weight of the tower by a factor of 
two. This solution also reduced build cost and accelerated the 
construction programme.  

The resulting design used pre-stressed stone masonry panels as the 
primary structural element. Through our work on the Sagrada Familia 
we have embraced a new generation of digital software to produce 
workable and elegant designs. This approach combines deep human 
knowledge of the structural variables in the Jesus Tower’s ‘nucleus’ 
form and position, with powerful algorithmic tools that can model 
hundreds of subtle variations of geometries for the design.

We are also helping to design the 60m cantilevered spiral stone 
staircase, in the nucleus of the Jesus Tower. Our VT and Façade 
Engineers have led the design of the astonishing, ethereal glass lift at 
the centre of the staircase.

Construction of the tower dedicated to The Virgin Mary had reached 
the ninth level by February 2017. We are now helping the Sagrada 
Familia team with the design of the roofs for the Nave and the 
pinnacles that will complete the towers for this world famous     
basilica by 2026. We are delighted to be making a contribution to 
Gaudi’s vision.

Client: La Sagrada Familia Foundation
Architect: Gaudi, La Sagrada Familia Foundation
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