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Graduation studio ‘A Contemporary 
Cultural Forum’ of the master 
Architecture, Building and Planning at 
the University of Technology Eindhoven 
involves research into the meaning 
of what a cultural forum could be.

In Roman times, in addition to its 
standard function as a marketplace, 
a forum was a gathering place of great 
social significance. Besides its function 
as a marketplace, the forum of Roman 
times had great social significance as a 
gathering place. It was often the scene 
of diverse activities, including political 
discussions, debates, rendezvous and 
meetings. Now they appear in their fresh 
format. Forums have re-appeared today in 
a new formant, becoming a place where 
a range of programs are brought together 
in one place. This area encompasses a 
range of activities, including entertainment 
and even educational functions. 

The location of my Forum will be in one 
of the most prominent central European 
cities, London. Historically this city has 
played a major role in defining western 
identity, and still does. For my graduation 
project, I set out to come up with my 
own personal definition of a forum, and 
I tried to translate this into a practical 
and relevant architectural design. 

The definition of the word Forum is 
“a meeting at which a subject can be 
discussed” or “a place or opportunity for 
discussing a subject” (Merriam Webster, 
nd.). In general a Forum is a meeting 

place where all kind of people can come 
together. Music venues are that kind 
of places. Although, styles of music 
are specific, operas attract other type 
people than dance events. A place with 
less difference in preferences are sports 
venues. In everyday team sports, it does 
not matter what you look like or where 
you come from. Team sports are good 
for social cohesion and human health. 
Nowadays, the lines between sports 
and leisure had become blurred. The 
research question that will give an answer 
to this new interpretation of a forum is:

““How can sports venue promote 
social cohesion in London?”

This graduation report will guide you 
through the process of creating a 
structure that I have named the National 
Sports Training Center of London. This 
report starts with an essay about the 
use of public spaces at modern high-
rise buildings in the City of London and 
another paper of the relation between 
people and sports. Then the choice of 
location will be explained, as well as the 
program of the sports venue. This will 
be supported by some case studies. 
After this research the design process 
starts with the development of a design 
technique. This technique together with 
the research about sports has become 
the concept of the National Sports 
Training Center. An technical illustration 
of the final design will close this paper.

PREFACE
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THEORETICAL RESEARCH

The city of London is overrun by modern 
high-rise developments. They are creating 
new figures in the old city. A tall building 
reduces the footprint at street level and 
open up the areas in front of the building. 
The space between and within buildings 
forms a privately owned public space. 
This space is a transition zone from 
the street into the building that not only 
allows visitors and passersby to see the 
building, it creates a new meeting place 
for people (New London Architecture, 
2015). To encourage people to stay, a 
smart function in the base of the tower 
has to be designed. This function has 
to connect the horizontal layers with 
the vertical layers and interweave 
different functions and activities. The 
city street has to run through the interior 
of the program. By bringing together 
different facilities,  diverse groups will 
be attracted to the area and the space 
can become an urban hub in the city.

BISHOPSGATE
Bishopsgate Conservation Area (CA) is 
located in the City of London in the north-
east corner of the main financial district. 
This area has a diversity of architecture 
from listed monumental buildings to 
modern high-rises. Bishopsgate is known 
for its tall buildings and skyscrapers, such 
as Tower 42, 99 Bishopsgate, Swiss Re 
Tower, St. Helen’s Lloyd’s, Heron Tower, 
The Leadenhall Building, Broadgate 
Tower and The Pinnacle. Many towers 
are situated in places where the IRA 
bombed listed buildings. The risk of an 

IRA attack on the City of London had 
increased due to the lack of progress with 
political talks during the Northern Ireland 
peace process. During this process the 
IRA bombed several financial targets in 
London. After these bombings, a ‘Ring 
of Steel’ was implemented to protect the 
City. Risk design was incorporated into 
the new buildings (Wikipedia, 2015). As 
London’s Mayor from 2000 until 2008, 
Ken Livingstone supported the idea of 
construction powerful tall buildings. He 
produced the ‘London Plan’ for the future of 
London which encouraged tall structures. 

ST. MARY AXE
One of the bombings took place on 
April 10, 1992. A truck bomb exploded 
outside the Baltic Exchange on St. 
Mary Axe. The Baltic Exchange was the 
international shipping exchange that had 
been part of the City’s financial sector 
and the global mercantile economy 
since the mid-18th century.  The Baltic 
Exchange, built in 1903, was listed as 
a Grade II building.  The location and 
history of the site demanded a design of 
the highest quality that would make a real 
contribution to the urban environment of 
the City (Massey, 2013) (Wikipedia, 2015). 

The old figure of the Baltic Exchange 
site was rectangular and fully filled with a 
massive cubic volume. The new Swiss Re 
Tower has a circular tower base on that 
rectangular plot. The design of Swiss Re 
has to take into account the risk associated 
with climate change, terrorism, and 



14

financial globalization. The curved form of 
the building was designed by computer 
technologies to reduce the wind flows 
around the building, as well as to regulate 
the building’s climate performance. 
The Swiss Re Tower is in contrast 
with its surrounding and juxtaposes 
the old and new (Massey, 2013).

The footprint of this building is reduced 
on street level, because of its height. 
This opens up the areas in front of the 
building. The area around the Swiss Re 
Tower forms a privately owned public 
space (POPS), a civic and commercial 
facility in this densely built part of the City. 
This is a physical space that is, although 
privately owned, legally open to the public 
under agreements between the city and 
private real estate developers. A public 
space is commonly defined as any space 
that is free and open to everyone. The 
London Plan (2011) describes it as ‘the  
space between and within buildings that 
is publicly accessible including streets, 
squares, forecourts, parks and open 
spaces’ (Public London, 2015). With this 
square, the Swiss Re Tower initiates a 
new type of public space with widened 
pavements and a more pedestrian-
friendly area. It allows visitors and 
passersby to see the building’s curving 
sweep and to appreciate visually its formal 
coherence. To create security the plaza 
is shielded by its low walls and platers 
as well by distance that mitigates the 
impact of a vehicle bomb blast (Massey, 
2015) (Munro, 2006) (Tavernor, 2007).

PUBLIC SPACE
With the construction of many tall buildings 
at Bishopsgate, public spaces are being 
created. These public spaces connect 
the figure to the ground. Examples are 
Tower 42 and The Leadenhall Building. 
Tower 42 is the third-tallest skyscraper in 
the City of London, designed by Richard 
Seifert. The tower consists of three 
cantilevered floors designed as three 
segments or leaves around the main 
core. The lowest cantilevered floor is the 
fourth level above ground. Under this 
level, a public space was created with an 
entrance structure around the core. This 
structure consists of Podium, the building 
control center, Mezzanine and Ground, 
the entrance lobbies and elevators 
(Wikipedia, 2015). The Leadenhall 
Building is a 225 meter high commercial 
skyscraper designed by Rogers Stirk 
Harbour + Partners. The tower has a 
tapered glass façade that emphasizes 
the vertical appearance of the building 
with a steel frame structure. The base has 
a 30 meter high atrium with escalators 
to carry people into the building. This is 
a public space that extends the outdoor 
plaza (Wikipedia, 2015) (The Leadenhall 
Building Development Company, 2015). 
Both towers have entrances on higher 
levels. This makes it possible to have 
public spaces within the building. These 
spaces are accessible from the streets 
and connect the street with the building. 
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COLLAGE CITY
The financial district of London is changing 
from blocks of old buildings to modern 
skyscrapers. This can be characterized 
as the transformation from solid to void 
as described in the book of Collage 
City. “The matrix of the city has become 
transformed from continuous solid to 
continuous void” (Rowe & Koetter, 1983). 
Rowe and Koetter described the old or 
so-called traditional cities as cities of 
‘solid’, cities with building blocks that have 
representative fronts and chaotic backs. 
Modernists criticized the harmony of the 
block. Their idea was to create an object 
that has equal facets, thereby making 
the object the dominant feature in the 
space. In this way, the building becomes 
a free-standing object, or a figure. 

The figure-ground is a type of perceptual 
grouping for recognizing objects through 
vision perception, identifying a figure from 
the background. This black-and-white 
image cause the negative space to stand 
out as they form shapes around and 
between the subjects (Wikipedia, 2015). 

“The one is almost all white, the other 
almost all black; the one an accumulation 
of solids in largely manipulated void, 
the other an accumulation of voids 
in largely manipulated solid; and, in 
both cases, the fundamental ground 
promotes an entirely different category 
of figure - in the one ‘object’, in the 
other ‘space.” (Rowe & Koetter, 1983)

Solid versus void can be explained with 

Vasari’s Uffizi and Unité of Le Corbusier. 
The Uffizi gallery is an art museum 
in Florence, Italy. It is comprised of a 
narrow internal courtyard between two 
wings of the palace. This courtyard 
creates the effect of a short, idealized 
street towards the Arno river. The Doric 
order on the wings articulates the 
space without blocking it. Between the 
clear boundaries of the building there 
is a void space which is designated for 
public activity. Uffizi represents void. 

Unité d’Habitation is a residential housing 
design in Marseille, France. The twelve 
story apartment building is built on large 
columns and includes internal shops 
and various facilities. Unité is a ‘solid’ 
in an open space where the building 
functions as an independent object. 
There is no activity outside the building 
but in the solid only, therefore no activity 
happens in the open space (Rowe 
& Koetter, 1983) (Wikipedia, 2015).

PLACE OF ACTIVITY
The free-standing objects like Swiss Re 
Tower, Tower 42 and The Leadenhall 
Building are solid. The activity takes place 
in the ‘solid’, but with their public spaces 
they want to create also activity in the 
open space as a void. The buildings want 
to repurpose the open public spaces 
as Uffizi’s and Le Corbusier’s building. 
The square around the Swiss Re office 
building is secured by its low walls and 
platers as well by distance from the road. 
Within the tower, access to the office 
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floors are also protected by airport style 
security screening access through a 
reception area. At the top of the building 
there is a restaurant and the base of the 
building could function as an airy retail 
zone, extending below ground level. 
Currently there is only a buffet restaurant 
on this ground level and no other function 
that might encourage people to stay, 
especially on the weekends when there 
are no businesses. The plaza is much 
reduced in activity compared to what was 
envisioned at the design stage. Tower 
42 has additional functions (food, drink, 
health and beauty) but these all take 
place inside the building. The entrances 
do not hit at any obvious connection 
to the programs taking place inside. 

The Leadenhall Building has a public 
space on the ground level, which includes 
escalators offering direct access into the 
building itself.  This public space is a 
transition zone from the street into the 
building and its existence creates a new 
hub and meeting place for people living 
and working in that area. This square 
is the best designed public space of 
these three examples. However, there 
are no additional functions or activities 
at this hub that lets people stay for 
a longer time than going in and out.

Different spatial aspects are important 
when one is creating a place for activity 
in the city. Of primary importance is the 
location in the city, as well as visibility and 
accessibility; these are also essential. A 
diversity of programming encourages a 

mixed crowd which enhances the urban 
nature of a place. These three examples 
have all these spatial aspects, but they 
are only contained inside the tower. There 
is public activity on the street, but there 
is no point where both layers, vertical 
and horizontal, come together. A well 
placed additional function in the base of 
the tower would create a public space, 
in the building or between the buildings, 
where these layers could meet. The city 
street has to run through the interior of 
the program, at which point visitors may 
become creative users of the space. 



SPORTS 
AND PEOPLE
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In ancient Greece, sports were closely 
related to the Greek army and the Greek 
religion. Noble men were often involved in 
sports to achieve fame. The ‘gymnasium’ 
is a form of the Greek noun ‘gym-
nasion’, which derives from the Greek 
adjective ‘gymnos’ (naked). This is why 
‘gymnasion’, which would logically have 
meant ‘a place to be naked’, actually 
meant ‘a place for physical exercise’. 
Greeks appreciated the links between 
exercise, education and health, and their 
gymnasiums developed into more than 
just places for physical exercise. The 
sports halls were built outside the walls 
of the city and consisted of several large 
buildings. They contained not only places 
for various type of exercise, but also a 
stadium, baths, porches and libraries. 
The Greeks organized competitions 
to achieve fame. Olympia was the 
fixed site of their Olympic Games. The 
athletes consisted only Greek males; 
females and slaves were excluded.  
(Kaushink, 2015) (Wikipedia, 2015). 

NOWADAYS 
Nowadays, sports is part of a modern 
healthy lifestyle. The importance of 
sports in social, economic and spatial 
activities is widely accepted. Physical 
activity not only strengthens health but 
also facilitates social bonding between 
different cultural groups. The visibility-
aspect of today’s sports creates the need 
for a stage. A Forum is a public space 
for communication. Forums can be split 
in three parts: ‘Presentation’ a one-sided 

National Sports Centers
Plas Y Brenin, Holme Pierrepont Country, 
Lilleshall Hall, Bisham Abbey, Crystal Palace
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communication where something is 
conveyed to other people,  ‘performance’ 
a two-sided communication with an 
activity where others could be encourage 
to join in, and ‘discussion’ a multiple-
sided communication for knowledge-
sharing. Sports can be used as a means 
of social communication, a way to bring 
people together. Sports itself has become 
a lifestyle and the importance of the city as 
the setting for sports has increased. In our 
contemporary times, the lines between 
sports and leisure have become blurred.

As the practice of sports has increased, 
so the importance of sports in social, 
economic and spatial activities has 
increased as well. Governments highlight 
the positive benefits of sports for social 
cohesion. Sports does not just improve 
health, however, it also promotes social 
bonding between different cultural 
groups. Sports has the power to 
minimize ethnic and cultural differences 
between people. The encouragement 
and promotion of sports also has an 
economic function; sports venues with 
distinctive architecture are instrumental in 
putting a city or region positively on the 
map (Cassas Valle, 2013). For example 
looking at the London Olympics of 2012, 
the construction of the Olympic Park in 
Stratford with its high quality architectural 
buildings put London again on the map, 
becoming a matter of public pride.

When sports facilities situated on the 
fringes of a city (figure p. 21), they take 
on a secondary importance. Most sports 
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Britannia Leisure Centre Rosemary Gardens Football

Golden Lane Sport & Fitness John Orwell Sports Centre

Yorkhall Leisure Centre St. George’s Leisure Centre

Queenbridge Sport London Fields Lido

DIVISION SPORT FEATURES OF THE SPORTS CENTERS IN LONDON 

Football pitch Swimming pool Gym Studio Badminton

Sauna/Spa Squash Multi sports area Tennis Teaching pool

Football court Netball Jump Start Basketball Crèche

Fitness Climbing wall Athletics Track Tarmac

Badminton

Multi sports area

Basketball

Table Tennis

Volleyball Football
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Lucozade Powerleague

Kings Hall Leisure Centre

Ironmonger Row Baths

Oasis Sports Centre

Paradise Park Clapham Leisure Centre

William Tyndale School Football Mile End Park Leisure Centre

Whitechapel sports Centre

Highbury Fields Court and P.

Finsburry Leisure Centre

Pancras Square Leisure

Marshall Street Leisure Centre Crystal Palace National

Colombo Centre Cally Pool and Gym

1

SPORTS CENTRES LONDON



24

ACCESSIBILITY



25

centers are located in tasteless buildings or 
mere clubhouses. A single sport center could 
be a building with character, but often there is 
no recognizable overall look to these buildings 
(figure p. 23). The diverse sports programs have 
been mixed within these different buildings in 
London. The main sport is football, but this is 
enhanced by the separate fields outside the city. 
Extensive use is made of multi sports areas with 
a predominance of badminton activities (figure 
p. 22). The predominant sports-related facilities 
in the center of London are fitness centers. They 
are interwoven into various buildings in the city. 
These fitness centers provide individualized 
exercise but reduce team sport interactions. The 
visibility-aspect of today’s sports creates the 
need for a stage. Watching, showing and chatting 
(presentation, performance and discussion), 
makes a sporting venue a social place where 
people can meet. Major sports complexes 
attract many people at different times, making it 
the ideal place to combine with other functions, 
creating an inside area with a lot of economic 
activity (figure p. 29). Bringing together different 
facilities attracts diverse groups of people so it can 
become an urban hub in the city and contribute 
to social cohesion (Cassas Valle, 2013).

NATIONAL SPORTS CENTERS
England also has five National Sports Centers 
spread throughout the country (figure p.19). 
Bisham Abbey is used as a residential training 
camp base for athletes and teams and 
community groups alike, but it is also used for 
conferences, team building events, corporate 
parties and private functions. The National 
Watersports Centre is located near Nottingham 
and on the River Trent. This center is called 

Bishopsgate Goods Yard

Metro lines

Roads (main-second)

Sport centres 
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Holme Pierrepont Country Park. Lilleshall Hall 
lies between the cities OF Telford and Newport. 
Plas Y Brenin, Conwy Country Borough in 
Wales is the location of the National Mountain 
Center. The fifth center is located in the south 
of London and is called Crystal Palace, a 
large sports center and athletic stadium. 
These five National Sports Centers offer full 
facilities for professional athletes, as well as 
for the general public, including beginner 
and intermediate programming. (Better, n.d.) 
(Wikipedia, 2015). The young athlete is given 
the opportunity to inspired and trained by 
the intermediate and professional athletes at 
this facility. By the same token, professional 
athletes can learn by the training they give 
to their students. Thus a further benefit is 
realized, when athletes in one sport come in 
contact with athletes from another sport. This 
enables them to broaden their horizons and 
learn new techniques from other disciplines. 
That is why (National) Sports Centers should 
be accessible to everyone, in order to inspire 
one another and also the non-sporting public. 

NATIONAL SPORTS TRAINING CENTER
To get physically closer to the general population 
and to offer professional accommodation, 
training and guidance, London needs a National 
Sports Training Center, a center that provides 
athletes all the functions that they need for their 
training. This center needs to be a place where 
sports teams can come together for teambuilding 
and improving their technical skills as well. 
However, this sports center must be close to 
business and vibrant city life. It is essential 
that athletes do not spend too much time 
traveling and that interested people can easily 

Pedestrian

Shoreditch High Street Station
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attend their trainings sessions (figure p. 24, 27).

That is why the location within the city, with 
a lot of economic activity, connection to the 
urban network and good accessibility are 
important factors when it comes to encouraging 
as many people as possible to play sports. 
To attract passersby, the accommodation 
should be visible. A striking design would be 
attractive and also improve the image of sports. 
Integration of sports, design and politics would 
provide a quality space for both athletes and 
citizens. That is why sports should be built 
in a highly visible location in the center of the 
city in order to integrate sports into society. 

The research question is therefore:

“How can sports venue promote 
social cohesion in London?”

Bishopsgate Goods Yard

Economic activity <100%

Economic activity >0%
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The Goods Yard seen from the upper rail level building
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Bishopsgate Goods Yard is situated 
between the boundaries of the London 
Boroughs of Hackney and Tower Hamlets 
and is north of the main financial district 
in the City of London. It also straddles 
distinctive areas: Shoreditch to the 
north, Banglatown and Brick Lane to 
the south-east and Spitalfields and the 
City Fringe to the south and west. The 
Goods Yard creates a physical boundary 
between the surrounding areas. The 
site is owned by Network Rail. The 
Shoreditch High Street Station makes 
the site suitable for future high-density 
mixed-use development. The Goods 
Yard is considered to be a strategic site at 
both a local and regional level. There are 
several developments in the neighboring 
area with residential, retail and office use.

Shoreditch station was opened by the 
Eastern Countries Railway in 1840 to 
serve as its new permanent terminus for 
the railway in London. The station in the 
heart of the financial district was renamed 
Bishopsgate on July 27, 1847, after the 
major thoroughfare. The railway lines 
were built on impressive brick viaducts. 
After the opening of Liverpool Street 
Station in 1847, Bishopsgate station was 
closed to passenger traffic in November 
of 1875. Between 1878 and 1880, the 
station was extensively reconstructed 
to convert it into a goods station. The 
new goods station opened in 1881 and 
became known as Bishopsgate Goods 
Yard. As a goods station, Bishopsgate 
handled very large volumes of goods from 
eastern ports. Incoming goods could be 

LOCATION IN LONDON
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High Level of Significance , Grade II Listed Extent (1838-1842)

Medium-High Level of Significance, Unlisted (Mid-late 19th Century)

Medium-Low Level of Significance, Unlisted (1877-1884)

Low level of Significance (demolished)

Braithwaite ViaductOriel Gateway

The Boundary Wall

London Road

stored in the warehouses on site or transferred 
directly to road vehicles for further transportation 
to their destinations. A fire in December of 1964 
destroyed the station. The station was closed 
and the upper-level structures were demolished. 
Over the next thirty years much of the site 
became derelict. The entire site was demolished 
in 2004. A number of Grade II listed structures 
remained in this area: The former Forecourt Wall 
and Gates to Shoreditch High Street and the 
remaining 260 meter long ‘Braithwaite Viaduct’, 
the second-oldest railway structure in London, 
designed by John Braithwaite. Other railway 
arches and boundary walls to Brick Lane and 
Sclater Street also survived, but are not listed 
structures (figure p. 35). The demolition of the 
former Bishopsgate station made way for the new 
London Overground station named Shoreditch 
High Street on the East London line extension 
in 2010 (Wikipedia, 2015) (London Borough of 
Hackney, London Borough of Tower Hamlets 
and Mayor of London, 2010) (Soundings, n.d.). 

The listed structures make Bishopsgate Goods 
Yard a unique place in London. The site is suitable 
for high density development in an open spot 
among the St. Paul’s Heights. The Department 
of the Built Environment (2014) defines the St. 
Paul’s Heights this way: “St. Paul’s Cathedral 
is an internationally recognized landmark in the 
London skyline. Since 1937, the City of London 
Corporation has operated a unique policy known 
as the “St Paul’s Heights” to protect and enhance 
important local views of the Cathedral from 
the South Bank, Thames bridges and certain 
points to the north, west and east. The long-
term consistent implementation of the Heights 
policy has enabled the views to be protected 
and enhanced for more than seventy years for 
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Medium-High Level of Significance, Unlisted (Mid-late 19th Century)

Medium-Low Level of Significance, Unlisted (1877-1884)
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Bishopsgate station in 1863. This station was replaced by a new station at Liverpool street in 1875. 
Bishopsgate station then became a goods depot. Reproduced under Creative Commons Licence © 
National Railway Museum and SSP.
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Fighting the fire in 1964.
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Bishopsgate Goods Yard

St. Paul’s Cathedral

Tall buildings City Centre >60 m, Ø height

Viewing corridors: Westminster pier to the Orientation plaque and King Henry VIII’s Mound to St. Paul’s Cathedral

the enjoyment of Londoners and those who visit 
London”. Bishopsgate Goods Yard is marked 
by the viewing corridors of Westminster pier 
to the Orientation plaque (Protected Vista from 
Assessment Point 8A.1) and King Henry VIII’s 
Mound to St. Paul’s Cathedral (Protected Vista 
from Assessment Point 9A.1) (Greater London 
Authority, 2012). These viewing corridors leave 
the south-west corner of the yard open and 
therefore it is possible to build to a height of 205 
meters. This viewing corridors also leaves more 
locations open in the City of London. The tallest 
buildings in the area, (higher than 60 meters) 
are in this business district. This cluster of tall 
buildings is slowly expanding in the direction of 
Bishopsgate Goods Yard (London Borough of 
Hackney, London Borough of Tower Hamlets 
and Mayor of London, 2010) (figure p. 39). The 
combination of an historic place with new high-
rise developments makes this a unique place 
for a special function with a striking design. 

Bishopsgate Goods Yard covers an area 
of approximately 4.7 hectares. Currently, 
Shoreditch High Street railway station and three 
temporary facilities are located in Bishopsgate 
Goods Yard: Boxpark, Base Fit and Power 
League. The pop-up mall of Boxpark Shoreditch 
consists of stripped and refitted shipping 
containers refurbished with shops, galleries, 
cafés and restaurants (Boxpark, 2015). Base Fit 
is a fitness venue within a storage container that 
includes changing rooms, showers and lockers 
(Base Fit, 2014). Power League is a floodlit 
soccer center with outdoor football pitches and 
multisport facilities with function suites and bars 
in the on-site pavilion. It also feature change 
rooms and parking (Power League, n.d.). These 
facilities attract people from a wide environment, 
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partly because of accessibility. The area is well 
served by public transport by way of bus, train 
and underground stations (figure p. 24, 27).

NEW DEVELOPMENTS
Base Fit and Power League, together with 
Golden Lane Sport & Fitness near Barbican, 
are the only public outdoor sports facilities in 
center of London (figure p. 21).  The proposed 
development will replace the sports facilities on 
Bishopsgate Goods Yard. The masterplan will 
regenerate the surrounding areas with residential 
construction, new public parks, commercial and 
office space, retail, leisure and business. The 
residential part of the development will provide 
new homes on the north-east part of the site, 
with views to the city. On the subway station an 
commercial building will be constructed. Shops 
and restaurants will be situated on ground level 
(Faulkner Browns Architects LLP, 2015). Two 
high-rise buildings are planned on Commercial 
Street Boundary Wall, Vehicle Ramp and 
next to Oriel Gateway. These structures are 
at the south-west corner of the Goods Yard 
site. These towers will consist of the National 
Sports Training Center with an apartment/
hotel complex for athletes, restaurants, as well 
as centers for conferences and leisure. These 
sports facilities will bring together amateurs 
and professional athletes, their supporters, 
passersby and people living and working in 
that area. In combination with other functions 
on the Goods Yard site, it will attract diverse 
groups of people. Therefore Bishopsgate Goods 
Yard is the best location for the National Sports 
Training Center, and with this new development 
it will become an urban hub in the city. 
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Auburn University, United States
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PANCRAS SQUARE LEISURE
In order to design a truly outstanding 
sports complex, a case study was made 
of four sports buildings in four different 
cities. In London, the new Pancras 
Square Leisure was analyzed. Pancras 
Square Leisure is part of the London 
King´s Cross redevelopment. It occupies 
the two lower floors of a 14-storey 
tower. The leisure center includes a 25 
meter pool, a smaller teaching pool, two 
exercise studios, a gym and fitness facility. 
In addition to sports, a library, café and 
offices are also established in the building. 
The swimming pool is only accessible 
through the change rooms and other 
sports-related areas. The sports field is 
a closed space with only windows in the 
outside wall. The other sports areas are 
in the middle of the building surrounded 
by offices and staff rooms (London 
Town, n.d.) (Five Pancras Square. n.d).

LA PETXINA
The next sports center is La Petxina at 
the city park in El Turia Valencia, Spain. El 
Turia is a large eight kilometer park built 
on the drained bed of the River Turia. 
The monumental buildings of the former 
stockyard in this park are being used for 
various types of sports. In this building, 
sport functions have to conform to the 
existing contours of the building. This 
urban complex contains sports, culture, 
congress events, apartments, restaurants, 
a hotel, a library and a playground with 
a public pathway connecting these 
functions. The building is very open, 
enabling lots of interaction between the 
athletes and visitors (Casas Valle, 2013).

CASE STUDY SPORTS COMPLEX



48

LONDON - PANCRAS SQUARE LEISURE

SESC POMPÉIA
Another well-known building is SESC 
Pompéia in Sao Paulo, Brazil, design 
by Lina Bo Bardi. This is a sports and 
leisure center in an ex-industrial area. 
Olivia de Oliveira (2002) wrote a book 
about the buildings of Lina Bo Bardi. 
She wrote also of SESC Pompéia; “Bo 
Bardi decided to preserve the building 
and all the other materials and features 
that helped to keep the memory of the 
factory alive.” This old industrial building 
accommodates cultural functions such as 
a library, a theater and a photo lab but also 
contains room for gymnastics, wrestling 
and dancing. The secluded sports tower 
is connected by a large deck. In the wide 
block of the tower are the swimming 
pool and four gyms superposed on top 
of each other. This block allows a small 
amount of daylight though small windows 
in the façade. The narrow block beside it 
accommodates the rest of the programs, 
including service and vertical circulations. 
These two blocks are connected by 
criss-crossing footbridges. The blocks 
are isolated from their surrounding 
but are dependent on each other. 

SPORT PLAZA MERCATOR
The last building in this case-study is 
the Sport Plaza Mercator. This meeting 
place is located in Amsterdam and has 
multifunctional sports facilities such as a 
swimming pool, a therapy bath, a fitness 
club and a bar with a restaurant. The 
building is covered with a green eco facade 
and has big window that fills the sports 



49

LONDON - PANCRAS SQUARE LEISURE

Sports Technical area

Culture Leisure

Sport-related Traffic

Food Staff, office etc.

FU
NC

TI
ON

S
RO

UT
IN
G

OP
EN

/C
LO
SE
D



50

areas with light. The swimming pool is 
only accessible through the sports-related 
areas on the ground floor. The upper level 
is also connected by atriums, and this is 
where other sports facilities are located. 
This design creates a spatial building 
with interactions on multiple levels. 
 
Notable in these analyzed buildings 
is that all the sports functions are 
only accessible via the sports-related 
functions as the change rooms. There is 
less connection with the other functions 
inside and it is hard for the public to enter 
the sports field. Only La Petxina has a 
public pathway overlooking the sports 
arenas. The Sport Plaza Mercator has big 
windows in the facade overlooking the 
surrounding nature. But SESC Pompéia 
is closed and has no relation with its 
surroundings. An interesting environment, 
inside and outside, can promote stimulate 
people to get involved sports. It can also 
attract other people to join in the sports. 

After doing this case-study and because of 
my own experience with sports centers, I 
wanted to create a different type of sports 
building. The National Sports Training 
Center must be easy to access, and it has 
to be an inspiring place where athletes of 
varying abilities can engage in sports. It 
has to be a meeting place for not only the 
athletes but the general public as well. 
The website Fast Company (Rubin, n.d.) 
has a list with the most cutting-edges 
college gymnasiums. An interesting 
sports location on this list is the recreation 
center of Auburn University in the United 
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SAO PAOLO - SECS POMPEIA

States (figure). This center contains 
diverse sports programs, all blended 
together. The athletic track runs through 
the building crossing different sports 
areas. All sports areas have connections 
via atriums. The façade has a big 
opening that gives plenty of light. These 
elements of mixing functions, sightlines 
and light makes a sports center a more 
attractive place to come and hangout.
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AMSTERDAM - SPORT PLAZA MERCATOR
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London has several sports complexes, with 
mixed functions (figure p. 22, 23). The sports 
complexes of London in this study are situated 
from one kilometer from Bishopsgate Goods 
Yard (BGY) to more than 15 kilometer away 
(Crystal Palace National Sports Center). Taking 
into account the sports functions in very nearby 
centers, some functions are intentionally omitted 
in the new development. About one and a half 
kilometers away from BGY is the Ironmonger 
Row Bath. This facility has several (row) baths 
and leisure facilities (Better, n.d.). The new 
sports center will also have a swimming pool, 
but there will be no specific emphasis on this 
sport. Currently Power League is situated on 
this location. The concept of easily accessible 
sports such as five-a-side football will be mixed 
with other sports. These sports will include the 
elite level team sports of England and popular 
sports of London, which have emerged from this 
analysis. The elite level team sports are football, 
cricket and rugby. The people of London prefer 
sports that can be played in multi-purpose halls 
such as badminton, basketball and volleyball 
and also gymnastics, fitness and football.
The sports on the right page will take place in 
the National Sports Training Center. The playing 
fields are conform to the demands of the sports 
regulations. All these dimensions , with two meter 
circulation, fit within the walls of the building.

In addition to the sports functions, the building 
will also accommodate an athlete apartment/
hotel, restaurants and a leisure center with 
sauna and swimming pool. It will have an open 
area containing offices, meeting rooms and 
other multifunctional areas. Sports teams can 
both train and compete in the same building 
during their stay. And of course people in the 
neighborhood can also use these facilities.

Football

Indoor Cricket

(Walla) Rugby

ELITE LEVEL TEAM SPORTS

PROGRAM REQUIREMENTS



59
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POSITION ATHLETE AND SUPPORTER

In order for activities like watching, 
performing and chatting to take place 
during a sporting event, it is necessary to 
create viewing areas that are accessible 
and supportive of this activity. The physical 
relationship between athlete and supporter 
is crucial. Conventional grandstands 
with row-seating create separation 
and isolation. The objective is to create 
a landscape that can accommodate 
connections and interactions; 
in other words social cohesion.

Different sports require different 
setups. Soccer fields have bleachers 
but it is also possible to stand on the 
sidelines near the athletes. In the case 
of swimming pools and boxing rings, 
there is a clear difference in height 
between the athlete and viewers. These 
examples highlight the fact that there 
are various types of stands in use today. 
The National Sports Training Center 
must have a concept that integrates 
all these factors in one building.

“Technical size and requirements 
of sport are generic, the spatial 
design integration is specific.”

(D. Casas Valle & V. Kompier)

Though it is not possible to change 
dimensions of sports fields, it is 
possible as a designer to alter other 
things including the surrounding areas.

DESIGN PROCESS
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between the two towers and has a panoramic 
view of the city (figure p. 66). Looking at the 
exterior, the placement of the towers must take 
into account the monumental structure in the 
area and pedestrian accessibility. The exterior 
must also take into consideration usable leftover 
space on the ground floor and on the structure. 
In this concept the East Tower is built on top of 
the monumental structure and the West Tower 
is partly cantilevered over it. This design will 
create two different interactions with the heritage 
building. The pedestrian routes will run through 
the elevator area of the towers, as a drawing 
point in order to attract people into the building. 

A mass study of the urban scale models 
helped to find the most suitable location and 
shape of the building (figure p. 69). Several 
models were considered, from an F-shape 

ROUTING IN THE (CONCEPTUAL) TOWERS

METHOD
A methodology was created in order to design the 
National Sports Training Center. This approach 
involved the use of folding technique, utilizing 
the concept of four layers folded around each 
other in a zigzag shape, much like the technique 
used in weaving. This technique creates different 
volumes with diverse heights and split levels. It is 
a pattern that can be endlessly repeated (figure p. 
63). By creating several models this has helped 
find the right balance between the different 
volumes, with stability in mind (figure p.64, 65). In 
order to create usable spaces, the volumes have 
been simplified down to six types of spaces. The 
main volume is the sports hall, and all the other 
volumes surround it. This sports hall is used for 
different indoor and outdoor sports activities. 
The sport-related area is on the same level as 
the sports field. It consists of change rooms 
with washrooms and showers, an instructor’s 
room with a first aid post and storage. Above 
these service areas is a grandstand which is 
placed there for viewers. On the other side of 
the sports hall, an open area is overlooking the 
playing field. This open area is multipurpose 
and can also be used as a conference room, 
office or even a bar. Above and below this 
open area is sleeping accommodation for the 
athlete. A (vertical) transportation zone is in the 
corner of these volumes. This zone contains 
elevators and stairs but IS also equipped with 
washrooms and technical installations. The 
way these spaces are laid out, the outside 
seamlessly connects with the inside (figure). 

In this new development, the athletes and viewers 
are able to come together in a certain point of 
the building. This area is located on one of the 
upper floors. It is situated at the connection point 
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model to clustered triangular towers. To 
create coherence with the environment, the 
towers had to be consistent with the height 
of other buildings in the surrounding area. 

IMPROVEMENT DESIGN
Once the technique and mass were defined, the 
design could be carried out. The new National 
Sports Training Center will be situated in an as yet 
unbuilt masterplan. This Goods Yard masterplan 
was developed by Farrells, in collaboration with 
FaulknerBrowns Architects, PLP Architecture, 
Chris Dyson Architects and Spacehub + Friends 
(Soundings, n.d.) North of the Sports towers, 
two commercial buildings are planned. The right-
hand commercial building will be placed above 
the Shoreditch High Street Station. To the east, 
three residential buildings are scheduled. These 
residential buildings will overlook the green 
park, above the listed Bishopsgate Goods Yard 
(BGY) structure. Shops and restaurants will be 
established on the ground floor and under the 
listed structure along ‘London Road’ (figure p. 67).

The design began with the folding technique. 
With the conceptual volumes created by this 
method, two towers could be designed. Various 
designs were tested with two different models, a 
handmade model and also a computer version 
(figure p. 70). Using these models as a starting 
point, the decision was made to rotate one 
of the towers; but there was still something 
missing. The addition of the connecting portion 
near the top of the tower helped bring the whole 
design together. The position of the main area 
is consistent with the analysis about a meeting 
place for the athletes and spectators. The final 
ultimate design gives maximum exposure to the 



Handmade models



Computer models



panoramic view of the city. It includes ramps for 
both the athletes and the public, so they can 
move from one tower to the other. These ramps 
provide views of the sports area as well as the 
city. The design of these ramps IS a reflection of 
the structural V-shape beams inside the towers.

The large open facades of the first designs 
were not structurally possible. Therefore a new 
constructive solution had to be developed, 
without losing the folding concept. The structural 
columns had to run through one connection point, 
so that the forces move along one continuous 
line (figure p. 71). A standard V-shaped column 
construction would highlight the vertical lines of 
the building. The impression conveyed by the 
folding concept does not highlight the vertical 
lines but has a visual movement. In the final 
design, the tops of the beam construction are 
placed on an angle, in order to complement and 
reinforce the zigzag shape. During the day, the 
main zigzag construction is visible. By night, the 
lighting inside strengthens the appearance of 
the constructional columns that move toward 
the opening. The column construction of the 
entrance and on top of the towers is standard 
V-shape columns. This is done in order to 
visually augment and enhance the position of 
strength at the bottom and at top of the building. 





FINAL 
D E S I G N



Bishopsgate runs from the inner city of London 
past the entrance of Bishopsgate Goods Yard. 
The courtyard of the monumental building is 
easily accessible through arches. The brand 
new Shoreditch High Street Station is on the 
other side of this courtyard, and London Road 
connects this space with the rest of this area. 
The reception, lobby and restaurant of the 
athlete’s hotel are located in the more than 
170 year old goods yard. Elevators give easy 
access to the apartments, sports venues and 
other facilities. On the other side, under the 
East Tower, a twenty-five meter long pool is 
located. This swimming pool is visible through 
the monumental arches from London Road and 
the courtyard. The top monumental structure 
is accessible via new stairs on the west side. 

The long ramp from Braithwaite Street, used 
to transport goods, leads to the rooftop of the 
monumental structure (level 1). On this level 
athletes can reserve a sports field at the office 
located there. Under the grandstand, they can 
change their clothes in the locker room and go 
for a run or play in the park. The grandstand there 
is a place to take a break and relax. The elevator 
next to the grandstand gives access to all the 
other floors. A large freight elevator could be 
used to transport equipment to the sports halls.

The easygoing sports such as streetball and five-
a-side, and basic sports are on the second to the 
seventh floors. On the first level, athletes can enter 
the sports field via the change rooms. Next to 
the change rooms the instructor’s room with first 
aid post and storage area has been established. 
There are apartments for groups of six athletes 
on the other side of the elevator. Because of the 
user-friendly design, teams can stay together 
during their training periods. On level A, visitors 
can enter the open area, which consists of 

a multipurpose area that could be used as a 
conference room, an office or even a bar. This 
level is also accessible via the stands from the 
sports field and the B level, by a balcony which 
connects the two spaces. All the grandstands 
are designed on the movement of people. This 
design creates a very good public space. The 
B level only gives access to the stands. The 
last level connects the elevators with the other 
apartments. The cross-section gives an overview 
of how all the areas are connected to each other.

The elite sports will be played in the main area 
on the eighth and ninth floors. The sports field on 
the eighth floor has a measurement of 56 meters 
long and 28 meters wide. This field can be used 
for cricket, rugby and football. The warm-up 
fields with athletic track are located on the ninth 
floor. An atrium brings these two areas together 
in one large arena. These two levels have a food 
court in the east corner and a repeated format of 
change room as the second floor and instructor’s 
office, first aid post and storage. Above the food 
court, people can sit in the grandstand and 
enjoy something to eat and on top of the change 
room there is fitness area. Level B functions are 
a mirror image of the first floor. All these floors 
are connected by ramps. The ramps on the 
south side are accessible by the general public 
whereas the ramps on the north they are to be 
use by the athletes. The east and west façades 
both have a staircase to be shared by the public 
and athletes. By night, this central area could also 
be used as a large concert hall. The stage could 
be located in the middle of the field surrounded 
by people on the slopes and in the stands.

On the top floor of the East Tower is a pool. The 
top floor of the West Tower will contain a sauna 
and a restaurant on the eleventh floor. A bar is 
located above the restaurant, overlooking the city. 

FINAL DESIGN
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IMPRESSION LEVEL 08 AND 09
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0+L9

0+L9

6650+L9

6650+L9
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9975+L9

9975+L9

9975+L9

9975+L9

0 2m 10 m

0+L80+L9 0+L9

0+L9

0+L9

6650+L9

6650+L9

LEVEL 09C
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0 2m 10 m

0+L10

0+L100+L10

0+L10

0 2m 10 m

3000+L10

3000+L10

0+L10

123500+P = LEVEL 10
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0 2m 10 m

0+L11

0 2m 10 m

5000+L11

0+L11

0+L11

135500+P = LEVEL 11
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0 2m 10 m

0+L12

0+L11

0 2m 10 m

5000+L12

0+L11

147500+P = LEVEL 12
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MATERIALS
The building has a concrete structure with floors 
of steel beams. Also the V-shape columns are 
made of concrete. The boxes, containing the 
apartments, are dark colored concrete. The 
different textures and shades of the materials 
create a coherent whole.  The windows are made 
of transparent glass except for the multi-purpose 
rooms. These rooms have semi-transparent 
glass on the short side. The semi-transparency 
of this glass also runs  through the long side 
of the building.  The facades of the vertical 
transport are made of compressed aluminum 
plates. These panels allow light for indoors. The 
grandstands in the building are finished with wood



115

+135500

+159500

SOUTH FACADE
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SECTION
+6500

+11550

+21500

+33500

+45500

+57500

+69500

+81500

+93500

+108500

+123500

+135500

PEIL = 0
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WEST FACADE
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mineral wool

sandwich element
filled with mineral wool

anchoring curtain wall

mounting profile

aluminum curtain wall

mechanical ventillation

attachment beam

composite profile1750 mm

wideslab floor 250 mm
castellated beams 1200 mm

water cooled ceiling

finishing concrete panel

window blind

prefab concrete column
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mineral wool

sandwich element
filled with mineral wool

anchoring curtain wall

mounting profile

aluminum curtain wall

mechanical ventillation

attachment beam

composite profile1750 mm

wideslab floor 250 mm
castellated beams 1200 mm

water cooled ceiling

finishing concrete panel

window blind

prefab concrete column
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BUILDING PHYSICS
Rainwater can be used for irrigation of 
landscaping, as well as for the cooling in buildings. 
The excess water in the monumental structure 
is laterally discharged from the overflows. From 
these overflows, it can be transported into 
the building. This principe of the ‘Permavoid 
Irrigation System’ is developed by  TGS Tree 
Ground Solutions. Through this application, 
the monumental structure is also watertight. 

The ceiling heating and cooling systems is 
based on the principle of solar radiation. The 
space above the heated ceiling is used as 
a pre-heated air supply. The pre-heated air 
is supplied through air ducts and blows out 
through the facade. This air heats the water 
in the ceiling, which heated again the space.

The ventilation shaft is located behind 
the elevator, stairs and washrooms. The 
dimension of this shaft is calculated by the 
minimum ventilation capacity of an area. 
For this calculation, the book ‘Bouwkunde 
Tabellenboek’ (2010) was used. An estimation 
is made on the next page. The National Sports 
Trainings Center has shafts of 20 square meter. 
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CEILING HEATING AND COOLING SYSTEM

PRINCIPLE OF THE PERMAVOID IRRIGATION SYSTEM



122

EAST TOWER 160 m
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mm mm mm m2 m3 m2 class dm3/s 

per m3

m3/s per 

m3

per 

function

m/s m2 total 

functions

Bottom

Sports building with sports function

6 Sports hall 21800 29000 10000 632,2 6322 30 21,073333 B5 0,4 0,0004 2,5288 8 0,3161 1,8966

Sports building without sports function

6 Grandstand 9800 29000 4850 284,2 1378,37 70 4,06 B3 0,6 0,0006 0,827022 8 0,10337775 0,620267

6 Change rooms 9800 29000 4850 284,2 1378,37 30 9,4733333 B4 0,4 0,0004 0,551348 5 0,1102696 0,661618

Outbuilding

12 Apartment 17200 9190 2700 158,068 426,7836 6 26,344667 B5 0,8 0,0008 0,341427 5 0,068285376 0,819425

7 Open floor space 17200 9190 5700 158,068 900,9876 30 5,2689333 B3 1 0,001 0,900988 8 0,11262345 0,788364

1 Vertical transportation area 14690 11600 161500 170,404 27520,246 10 17,0404 B5? 0,6 0,0006 16,51215 5 3,30242952 3,30243

Arena

Sports building with sports function

1 Sports hall 71210 30000 15000 2136,3 32044,5 30 71,21 B5 0,4 0,0004 12,8178 8 1,602225 1,602225

Sports building without sports function

4 Grandstand 12890 30000 4850 386,7 1875,495 70 5,5242857 B3 0,6 0,0006 1,125297 8 0,140662125 0,562649

4 Change rooms 12890 30000 4850 386,7 1875,495 30 12,89 B4 0,4 0,0004 0,750198 5 0,1500396 0,600158

1 Ramp 47630 8913 5700 424,5262 2419,7993 100 4,2452619 B3 0,6 0,0006 1,45188 8 0,181484946 0,181485

Top

Outbuilding

2 Apartment 17200 9190 2700 158,068 426,7836 6 26,344667 B5 0,8 0,0008 0,341427 5 0,068285376 0,136571

2 Open floor space 17200 9190 5700 158,068 900,9876 30 5,2689333 B3 1 0,001 0,900988 8 0,11262345 0,225247

Sauna

1 Sports building with sports function 21800 29000 7000 632,2 4425,4 30 21,073333 B5 1 0,001 4,4254 5 0,88508 0,88508

1 Grandstand 9800 29000 4000 284,2 1136,8 70 4,06 B3 0,6 0,0006 0,68208 5 0,136416 0,136416

1 Change rooms 9800 29000 2700 284,2 767,34 30 9,4733333 B4 0,4 0,0004 0,306936 5 0,0613872 0,061387

Restaurant

4 Entrance and kitchen 12200 29000 4850 353,8 1715,93 10 35,38 B5 0,6 0,0006 1,029558 5 0,2059116 0,823646

2 Dining Room 18240 29000 10000 528,96 5289,6 150 3,5264 B3 0,6 0,0006 3,17376 5 0,634752 1,269504

Volume multiply with the  ventilation capacity, divede by the maxiumum air speed

Total surface ventillation shaft 14,57307 m2
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mm mm mm m2 m3 m2 class dm3/s 

per m3

m3/s per 

m3

per 

function

m/s m2 total 

functions

Bottom

Sports building with sports function

6 Sports hall 21800 29000 10000 632,2 6322 30 21,073333 B5 0,4 0,0004 2,5288 8 0,3161 1,8966

Sports building without sports function

6 Grandstand 9800 29000 4850 284,2 1378,37 70 4,06 B3 0,6 0,0006 0,827022 8 0,10337775 0,620267

6 Change rooms 9800 29000 4850 284,2 1378,37 30 9,4733333 B4 0,4 0,0004 0,551348 5 0,1102696 0,661618

Outbuilding

12 Apartment 17200 9190 2700 158,068 426,7836 6 26,344667 B5 0,8 0,0008 0,341427 5 0,068285376 0,819425

7 Open floor space 17200 9190 5700 158,068 900,9876 30 5,2689333 B3 1 0,001 0,900988 8 0,11262345 0,788364

1 Vertical transportation area 14690 11600 161500 170,404 27520,246 10 17,0404 B5? 0,6 0,0006 16,51215 5 3,30242952 3,30243

Arena

Sports building with sports function

1 Sports hall 71210 30000 15000 2136,3 32044,5 30 71,21 B5 0,4 0,0004 12,8178 8 1,602225 1,602225

Sports building without sports function

4 Grandstand 12890 30000 4850 386,7 1875,495 70 5,5242857 B3 0,6 0,0006 1,125297 8 0,140662125 0,562649

4 Change rooms 12890 30000 4850 386,7 1875,495 30 12,89 B4 0,4 0,0004 0,750198 5 0,1500396 0,600158

1 Ramp 47630 8913 5700 424,5262 2419,7993 100 4,2452619 B3 0,6 0,0006 1,45188 8 0,181484946 0,181485

Top

Outbuilding

2 Apartment 17200 9190 2700 158,068 426,7836 6 26,344667 B5 0,8 0,0008 0,341427 5 0,068285376 0,136571

2 Open floor space 17200 9190 5700 158,068 900,9876 30 5,2689333 B3 1 0,001 0,900988 8 0,11262345 0,225247

Sauna

1 Sports building with sports function 21800 29000 7000 632,2 4425,4 30 21,073333 B5 1 0,001 4,4254 5 0,88508 0,88508

1 Grandstand 9800 29000 4000 284,2 1136,8 70 4,06 B3 0,6 0,0006 0,68208 5 0,136416 0,136416

1 Change rooms 9800 29000 2700 284,2 767,34 30 9,4733333 B4 0,4 0,0004 0,306936 5 0,0613872 0,061387

Restaurant

4 Entrance and kitchen 12200 29000 4850 353,8 1715,93 10 35,38 B5 0,6 0,0006 1,029558 5 0,2059116 0,823646

2 Dining Room 18240 29000 10000 528,96 5289,6 150 3,5264 B3 0,6 0,0006 3,17376 5 0,634752 1,269504

Volume multiply with the  ventilation capacity, divede by the maxiumum air speed

Total surface ventillation shaft 14,57307 m2

EAST TOWER 160 M
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WEST TOWER 135 m
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mm mm mm m2 m3 m2 class dm3/s 

per m3

m3/s per 

m3

per 

function

m/s m2 total 

functions

Bottom

Sports building with sports function

6 Sports hall 21800 29000 10000 632,2 6322 30 21,073333 B5 0,4 0,0004 2,5288 8 0,3161 1,8966

Sports building without sports function

6 Grandstand 9800 29000 4850 284,2 1378,37 70 4,06 B3 0,6 0,0006 0,827022 8 0,10337775 0,620267

6 Change rooms 9800 29000 4850 284,2 1378,37 30 9,4733333 B4 0,4 0,0004 0,551348 5 0,1102696 0,661618

Outbuilding

12 Apartment 17200 9190 2700 158,068 426,7836 6 26,344667 B5 0,8 0,0008 0,341427 5 0,068285376 0,819425

7 Open floor space 17200 9190 5700 158,068 900,9876 30 5,2689333 B3 1 0,001 0,900988 8 0,11262345 0,788364

1 Vertical transportation area 14690 11600 161500 170,404 27520,246 10 17,0404 B5? 0,6 0,0006 16,51215 5 3,30242952 3,30243

Arena

Sports building with sports function

1 Sports hall 71210 30000 15000 2136,3 32044,5 30 71,21 B5 0,4 0,0004 12,8178 8 1,602225 1,602225

Sports building without sports function

4 Grandstand 12890 30000 4850 386,7 1875,495 70 5,5242857 B3 0,6 0,0006 1,125297 8 0,140662125 0,562649

4 Change rooms 12890 30000 4850 386,7 1875,495 30 12,89 B4 0,4 0,0004 0,750198 5 0,1500396 0,600158

1 Ramp 47630 8913 5700 424,5262 2419,7993 100 4,2452619 B3 0,6 0,0006 1,45188 8 0,181484946 0,181485

Top

Outbuilding

0 Apartment 17200 9190 2700 158,068 426,7836 6 26,344667 B5 0,8 0,0008 0,341427 5 0,068285376 0

1 Open floor space 17200 9190 5700 158,068 900,9876 30 5,2689333 B3 1 0,001 0,900988 5 0,18019752 0,180198

Swimming pool

1 Sports hall 21800 29000 7000 632,2 4425,4 30 21,073333 B5 0,4 0,0004 1,77016 5 0,354032 0,354032

1 Grandstand 9800 29000 4000 284,2 1136,8 70 4,06 B3 0,6 0,0006 0,68208 5 0,136416 0,136416

1 Change rooms 9800 29000 2700 284,2 767,34 30 9,4733333 B4 0,4 0,0004 0,306936 5 0,0613872 0,061387

Volume multiply with the  ventilation capacity, divede by the maxiumum air speed

Total surface ventillation shaft 11,76725 m2
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WEST TOWER 135 m
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mm mm mm m2 m3 m2 class dm3/s 

per m3

m3/s per 

m3

per 

function

m/s m2 total 

functions

Bottom

Sports building with sports function

6 Sports hall 21800 29000 10000 632,2 6322 30 21,073333 B5 0,4 0,0004 2,5288 8 0,3161 1,8966

Sports building without sports function

6 Grandstand 9800 29000 4850 284,2 1378,37 70 4,06 B3 0,6 0,0006 0,827022 8 0,10337775 0,620267

6 Change rooms 9800 29000 4850 284,2 1378,37 30 9,4733333 B4 0,4 0,0004 0,551348 5 0,1102696 0,661618

Outbuilding

12 Apartment 17200 9190 2700 158,068 426,7836 6 26,344667 B5 0,8 0,0008 0,341427 5 0,068285376 0,819425

7 Open floor space 17200 9190 5700 158,068 900,9876 30 5,2689333 B3 1 0,001 0,900988 8 0,11262345 0,788364

1 Vertical transportation area 14690 11600 161500 170,404 27520,246 10 17,0404 B5? 0,6 0,0006 16,51215 5 3,30242952 3,30243

Arena

Sports building with sports function

1 Sports hall 71210 30000 15000 2136,3 32044,5 30 71,21 B5 0,4 0,0004 12,8178 8 1,602225 1,602225

Sports building without sports function

4 Grandstand 12890 30000 4850 386,7 1875,495 70 5,5242857 B3 0,6 0,0006 1,125297 8 0,140662125 0,562649

4 Change rooms 12890 30000 4850 386,7 1875,495 30 12,89 B4 0,4 0,0004 0,750198 5 0,1500396 0,600158

1 Ramp 47630 8913 5700 424,5262 2419,7993 100 4,2452619 B3 0,6 0,0006 1,45188 8 0,181484946 0,181485

Top

Outbuilding

0 Apartment 17200 9190 2700 158,068 426,7836 6 26,344667 B5 0,8 0,0008 0,341427 5 0,068285376 0

1 Open floor space 17200 9190 5700 158,068 900,9876 30 5,2689333 B3 1 0,001 0,900988 5 0,18019752 0,180198

Swimming pool

1 Sports hall 21800 29000 7000 632,2 4425,4 30 21,073333 B5 0,4 0,0004 1,77016 5 0,354032 0,354032

1 Grandstand 9800 29000 4000 284,2 1136,8 70 4,06 B3 0,6 0,0006 0,68208 5 0,136416 0,136416

1 Change rooms 9800 29000 2700 284,2 767,34 30 9,4733333 B4 0,4 0,0004 0,306936 5 0,0613872 0,061387

Volume multiply with the  ventilation capacity, divede by the maxiumum air speed

Total surface ventillation shaft 11,76725 m2

WEST TOWER 135 M
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In May of last year, I decided to visit 
London as part of this graduation project. 
I had already written the part of my essay 
that covered high-rise buildings in the 
business district in London. My visit to the 
actual site of my essay only strengthen 
my opinion that I was on the right track. I 
noted that business people were the only 
people to be found during the day, and at 
the end of the afternoon they moved to 
small streets with pubs and cafes. As I got 
closer to the edge of the business district, 
I came across a derelict area. This area 
was connected with Bishopsgate and 
Brick Lane, a ‘disadvantaged’ district of 
London. Within a couple hundred meters, 
I found myself in a completely different 
world, surrounded by multicultural shops 
and restaurants of all sorts. This area got 
busier during lunchtime, and I noted that 
many businessmen came to this area to 
play football at Power League. One of the 
athletes told me that this was a popular 
meeting area for eating, drinking and 
celebrations. The derelict building seems 
to be an old yard, Bishopsgate Goods Yard. 
It appeared to me that this would be the 
perfect place for a Forum, as it met all my 
criteria: a unique location, easy access to 
transportation and close to vibrant city life.

Back home I continued to study this 
Bishopsgate Goods Yard area. There 
were several masterplans of the area in 
existence, but no one had moved forward 
with the development. The masterplan 
developed by Farrells contained the 
mixed functions that would blend well 
with my forum concept. As I delved 

DISCUSSION AND 
CONCLUSION
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Center’ of London and supported 
my choices. I feel I have achieved 
the goal of this graduation project.

further and further into the Forum idea, 
I discovered that a sports center would 
fit with the notions that were percolating 
in my head, although to come to this 
conclusion, I had to ask myself a lot of 
questions: Why sports as a Forum? Why 
this location? Why sports in a tower? After 
a few weeks, I stuck with this notion and 
it became a conviction. I stepped up the 
challenge to create this thing that I had 
in my head. In my opinion, I believe that 
sports and things connected with sports 
have the power to bring people together, 
to create and maintain social cohesion. 
I believe my report supports this view.

The whole process was facilitated by 
my use of handmade models and the 
computer models. Together with my 
architectural drawings, I could fairly 
quickly make modifications to the 
concept model and preliminary design. 
I believe the photo pages of this report 
clearly demonstrate my design process. 

The design of my building contains some 
unconventional aspects, but I believe 
these concepts are an improvement. 
Sports do not have to be played in 
or contained by a drab building with 
confined spaces. I believe my design will 
draw people in and make it an urban hub.

My basic aims have been achieved, 
but the final design became so large 
that I feel nine months was too short a 
time to work every detail out. However, I 
believe I have clearly communicated my 
ideas for ‘The National Sports Training 
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ARTICLE 

The City of London has a lot of high-
rise buildings, especially in the business 
district Bishopsgate Conservation Area 
(CA). These buildings are situated among 
old monumental building. The site of the 
former Baltic Exchange also made place 
for the modern Swiss Re Tower. The 
footprint of this new tower opens up the 
areas in front of the building, and creates 
a public owned private place (POPS). 
The theory of the book Collage City 
(Rowe & Koetter, 1983) describes also 
that, ‘the matrix of the city has become 
transformed form FROM  continuous 
solid to continuous void’. These public 
spaces (voids) around the footprint are 
underused, due to the fact that they have 
little real connection with the building. New 
development can improve this relationship. 

In ancient Greece, sports were often 
played by men of high standing to achieve 
fame. Nowadays, sports is simply part of 
a modern healthy lifestyle. Sports can 
serve a variety of purposes, besides the 
obvious physical benefits. Sports can be 
used as a means of communication, to 
bring people together and to stimulate 
social coherence. Not only the social 
aspects of sports has increased, but 
sports serves more than just health-
related purpose, it has a political and 
economic impact as well. Sporting venues 
were often placed on the margins of cities, 
giving them only secondary importance. 
The visibility-aspect of today’s sports 
creates the need for a stage in the city. 
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columns are placed at an angle to support 
the zigzag shape of the concept. During 
the day, the main zigzag construction 
is most obvious. By night, the lightning 
inside strengthens the structural columns 
that move toward the openings. Various 
handmade and computer models were 
used to test and produce this design. 
Besides a sports venue, certain spaces in 
this building can also be used as a large 
concert hall. The stage could be located 
in the middle of the field with spectators 
on the slopes and in the stands.

England has five National Sports 
Centers spread throughout the country. 
My proposed National Sports Training 
Center in the City of London will include 
professional accommodation for athletes 
and spectators alike and will be closer to 
businesses and vibrant city life. This sports 
center will be situated on the remaining 
structures of Bishopsgate Goods Yard, 
north of the main financial district in the 
City of London. This unique location 
has a yet unbuilt masterplan that suits 
a high density mixed-use development. 
In addition to the sports functions, the 
National Sports Training Center will also 
include an athlete apartment/hotel, 
restaurants, a leisure center and several 
open floor plans containing offices, 
meeting rooms and other multifunctional 
areas. People in the neighbourhood would 
be encouraged to use these facilities.

My National Sports Training Center should 
be a landscape that can accommodate 
more connections and interactions, 
in other words: social coherence. The 
weaving technique used here different 
volumes with diverse heights and split 
levels with a zigzag shape. The functions 
of the space are divided between these 
levels. On one of the upper floors a main 
sports area is located. The ramps around 
this area connects the two towers. They 
give a view toward the sports field and a 
panoramic view of the city. A restaurant 
and leisure center are placed on top of 
this main area, also overlooking the city. 
The large façades are reinforced with 
structural columns. These structural 
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