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The significance of Legacy in the design of
tomorrow’s major sports facilities

——Richard Breslin

Major sports facilities often built for an international event. An event creates a huge global
opportunity to showcase a city through a major stadium to millions of people around the
world but equally important is the building’s legacy afterwards. What's left behind after the
main event should be as sustainable as it is beautiful, and that is sustainable in a widest
possible sense - economically, socially and environmentally? Sometimes the sports facility
might not even be permanent, and it can be disassembled after the event, taken away and
built somewhere else, for another major event.

Populous is honoured to write this preface for the book Sports Architecture for Liaoning
Science and Technology Publishing House. As members of the construction industry in the
developed world, we feel particularly responsible for the environment, and as specialists
and leaders in the design of major sports and entertainment buildings, we continually look
for ways to approach the construction of the buildings sustainably. The key principal is that
sports stadia are huge pieces of infrastructure and when it comes to sustainable design;
their use of energy is a major issue. The industry must learn to reduce the energy use in
their initial construction — the so-called "embodied energy” and to later reuse the building
materials in future projects.

The Sydney stadium for the 2000 Olympic Games set the benchmark for the modern
sustainable stadium. It was the largest Olympic stadium ever built and as Sydney was
the Green Games, the stadium included innovative sustainable design measures such as
passive ventilation and collection of rainwater, now included in stadium design everywhere.

London began to examine these issues immediately after it won the right to stage the
Olympic Games for 2012. London already had Wembley stadium, it didn't need a second
national stadium. London has also learnt from Sydney that it can take 10 years to turn
a dedicated Olympics stadium into a truly useful community resource so legacy was
considered right at the beginning and the Government established a legacy company to plan
for all Olympic venues after the Games.

At the same time legacy was considered, so too were construction methods and materials.
What emerged at the end of the design process was a watershed in stadium design:
a building that is flexible, lightweight, and semi-temporary, yet one that still makes a
statement as the landmark stadium for the grand ceremonies of the London 2012 Olympics.
It is designed to be reconfigured after the Games into a smaller stadium for soccer. It is the
most environmentally friendly Olympic stadium ever built, using less steel than any other
comparable Olympic stadium. It also has a roof made of fabric. The construction methods
and materials meant the stadium was also built ahead of schedule. Construction began in
2008 and it was completed in March 2011 The London Olympic Stadium will also be one of
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the fastest buildings to transform itself from Olympic mode to a profitable, sustainable post
Olympic venue.

The lessons learned from London are now being translated into the design of the Olympic
stadium for the Sochi 2014 Winter Games, which is the third Olympic stadium being
designed by Populous. Legacy design is as important in a community stadium as it is in
an Olympic stadium. Dunedin, in New Zealand, for example faced a particular dilemma
building its new stadium. It is one of the most southerly cities in the world, and its cold, wet
climate posed particular challenges. A big city might have a budget to afford moving tiers
and opening and closing roof which would be an ideal solution in such circumstances. But
Dunedin needed a smaller community stadium, with 20,000 permanent seats, and there
was never going to be enough money in the budget to build a fully enclosed roof, or to cover
the expense of bringing grass pallets in and out of the stadium for games.

So after many years of research, an innovative solution was found - enclosing a natural
turf stadium in a specially engineered plastic. Forsyth Barr was officially opened in August
2011 and is the world's only permanently enclosed natural turf stadium featuring a space
age, transparent roof clad in ETFE, a transparent polymer or plastic. The ETFE covering
is light, enclosed and translucent, allowing maximum sunlight onto the pitch, so that the
grass keeps growing but the fans are protected from the elements whatever the weather.
Once again the lessons learnt from earlier work, this time, enclosing the centre court at
Wimbledon, in London, provided important insights to what would be needed in Dunedin.

We believe that a stadium, more than any other building type in history, has the ability to
shape a town or city. A stadium is able to put a community on the map, establishing an
identity and providing a focal point in the landscape. Stadias are the most "viewed" buildings
in history and have the power to change people's lives: they represent a nation’s pride and
aspirations. They can be massively expensive to build, but they can also generate huge
amounts of money. Consequently the stadium will become the most important building any
community can own, and if it is used wisely, it will be the most useful urban planning tool a
city can possess. Designing for adaptability and legacy, with innovation and a respect for the
environment — these are the key ingredients in major sports facilities of the future.
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Designer: BIAD+AXS SATOW inc. Architects: Bing Wang, Xiaoli Kang, Yizhi Fu Location: Shenzhen,
China Completion: 2011 Photographer: Chaoying Yang, Shaoming Xie Building area: 335,298m*
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1 The sport centre -“Cocoon” in the dark 1. BB THER
2. Bird view of the sport centre 2. 2EEW
3. View of the sports hall from west Sunken Plaza 3. MBI T HEXREE

Shenzhen Bay Sports Centre

Shenzhen Bay Sports Centre is located in the middle of Shenzhen Bay
waterfront recreational district, northeast of the Nanshan Sea central district,
in the Reclamation area of Shenzhen Bay and the southern edge of Binhai
Avenue. It is adjacent to Keyuan Road to the west, Shahe West Road to the
east, and inner lake of Shenzhen Bay to the south. Its west-east length is
720 metres, and north-south width is 430 metres. The total site area is 30.77
hectares, and total floor area is 326,000 square metres. Shenzhen Bay Sports
Centre is the main venue of the 26" Summer Universiade held in Shenzhen
2011, taking the opening ceremony, table tennis finals, swimming competition
and training functions. As major sports building complex, the centre facilities
mainly include a stadium with 20,000 seats for audiences, a sports hall with
13,000 seats, a swimming hall with 650 seats, athletes reception centre,
sports theme park and business operation facilities. After the universiade, the
centre will be a sports and fitness venue for citizens of Nanshan district besides
holding some of national comprehensive competitions, special competitions
and sports training activities. Here will become a large comprehensive sports
complex integrating competitive matches, fitness, leisure travel and trade expo
activities.

As a new building complex located in Qianhai~Houhai district, which is one
of the “Double Centres” of Shenzhen, Shenzhen Bay Sports Centre not only
fully coordinates with the surrounding urban planning, and will also become
an urban landmark of Nanshan district due to its spectacular, beautiful and
extended pattern.
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1 The Stadium
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2. Water pond
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6. Athletes reception centre
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10. The Tree Square
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12. Natatorium

13. Sunken plaza

14. Audiences entrance plaza
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1 The Tree Plaza
2. Stadium interior
3. Heart of the Tree Plaza
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Designer: gmp - von Gerkan, Marg and Partners Architects Chinese partner practice: SCUT South
China University of Technology Lecation: Shenzhen, China Completion: 2011 Photographer: Christian
Gah! Building area: 88,500 m’
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1 Bird view of the building in the daytime 1. BEXEASHE
2. Exterior view from the side 2 ERME
3. Overview of the building at night 3 RREAER

Bao’an Stadium

For several weeks, the summer Universiade in Shenzhen, north of Hong Kong
in the Pearl River Delta on the Chinese mainland, focused world attention on
the up-and-coming city. The stadium (actually in the Bao'an district) is designed
as an athletics stadium holding 40,000 spectators. However, during the 2011
Universiade, it was being used for football matches.

The extensive bamboo forests of southern China were the inspiration for the
design. The bamboo look serves two purposes. It reflects the character of the
region, and thus creates identity. And it serves as a structural concept for both
the load-bearing frame of the stadium stands and the supports for the wide-
span roof structure. The outermost part of the stadium unites facade, structure
and overarching architectural theme in a single feature. The natural look of the
bamboo forest, together with the interplay of light and shadow between the
trunks, is interpreted structurally through rows of slender steel supports, as
outsize, abstract versions of the bamboo shape.

The stadium is located in the immediate vicinity of a sports arena and
swimming bath, which have already established an east-west axis. The stadium
and the attached warming-up place fall in with this existing urban axis. The
choice of a pure circle for the geometry of the stadium was a decision not to
introduce any other geographical orientation into the urban-planning situation,
and to emphasize the central character of the sports venue. Appropriately
for the uses of the building, the stadium stands on a grassed plinth, which
incorporates on the inside the lower tiers of seating and internal functional
areas.

The geometry of the spectator seats involves a modulation from the oval of the
athletics track into a perfect circle. The undulating upper tier of the stands is
the result of this modulation, creating a large number of seats on the long sides
of the pitch and fewer seats on the short sides. The curved line of the upper
edge of the stands is repeated by the overall shape of the stadium.

Visitors to a sports event access the stadium via broad flights of steps that
lead up to the podium on four sides. The flat podium allows free circulation
around the whole stadium and easy access to the seats from any side. Visitors
pass through the forest of steel supports into the first circulating area of the
stadium, and thence go either up the steps to the upper tier or straight on to
the top of the lower tier. The image of a bamboo forest is created by the double
row of steel supports, which come across as irregularly spaced and angled
as in a real forest. Every other support in the inner row is connected with the
concrete structure of the undulating upper tier, thus carrying the vertical loads
of the spectator seating.

Though the supports for the roof structure stand inside the rows of stand
supports, they are completely separate from the concrete structure in order to
cater for independent movements in the large roof. The steel tubes, which are
up to 32 metres in length, differ qualitatively according to their load-bearing
behaviour and function. In diameter, they range from 550 millimetre to 800
millimetre, varying in accordance with their differing static loads. The horizontal
stiffening of the structure and drainage of the roof membrane is likewise
provided by special supports.

Particular attention was also paid to the efficient use of materials during the
design of the roof structure of the Bao'an Stadium, as a fundamental principle
of sustainable building. This is why a membrane roof suspended from an outer
frame was selected to cover the seating areas — the ratio of material used to
the surface covered constitutes an ingenious optimum for wide-span structures.
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With a diameter of 230 metres and cantilevering of 54 metres on each side
of the stands, the roof is carried by 36 pairs of cables whose pre-tensioning
is brought together via a circular double tension ring of strand-bundle cables
above the pitch. Placed at various heights, the tension rings are linked together
by 18-metre-high air supports, and together with the compression ring at the
edge of the stadium producing a balance of forces on the principle of a spoked
wheel.
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