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Martin Wimmer, 1928–2015, Architect. From 1965 to 2002  member of the UIA Work-
ing Group sports and leisure facilities. Guest Professor at universities in Ulaanbaatar, 
Berlin, Dresden and Moscow. With numerous publications and presentations at 
UIA and IOC World Congresses and through various consultations in countries 
around the world, he ranked among the world’s leading architects for the principles 
of sport construction.

Stadium Buildings
Construction and Design Manual

From ancient stadium construction to a design  object of the 
twenty-fi rst century, sports  arenas have long been turned into 
places hosting a  global  media spectacle. For a few hours or days, 
 colossuses made of steel and concrete  transform into colourful 
 festival locations. Since the fi rst  ancient stadium in Greek Olympia, 
the  typology of stadium  construction has undergone a  profound 
transformation: due to changes in requirements and  demand, an 
urban  entertainment centre has emerged from the simple running 
track in the  countryside. Through selected examples of projects, 
this  volume from the Construction and Design  Manual series illus -
trates the development of stadiums in relation to building typo-
logies. It provides a  basic manual of stadium design using basic 
 planning  parameters. Examined are, amongst others,  Olympic sta-
diums,  football  stadiums,  velodromes and ice arenas. Drawings, 
detailed plans and large- format photos facilitate an  understanding 
of the  carefully selected examples and are used to  analyse sta-
dium construction in terms of its  history,  planning and architecture. 
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White City Stadium, London (Olympic Games, 1908)
Opening: 1907 / Completion: 1908 / Demolition: 1985 / 
Architect: John B. Fulton / Seating capacity: 93,000
The White City Stadium, hence its name, resembles the 
surrounding white-washed buildings within the district

Olympic Stadium, Helsinki (Olympic Games, 1952)
Completion: 1938 / Architects: Yrjö Lindegren, Toivo Jäntti / 
Reconstruction: 1994 – 1999, 2005 / Seating capacity: 40,682
The stadium’s distinctive 72 m high tower overlooks the city 
of Helsinki and is accessible to vistors

Panathenaic Stadium, Athens (Olympic Games, 1896)
Opening: 1896 / Completion: 1906 / Reconstruction: 2004/ 
Architect: Anastasios Metaxas / Seating capacity: 60,000 
The U-shaped stadium of the first Olympic Games of the 
modern era had a central track with a tight curved radius
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The stadium is the main focus and point of departure for the 

Olympic Games. It therefore repeatedly became the magnum 

opus of the urban development and architectural achieve-

ments of the Olympic city. As early as 1896, it was clear that 

stadium construction was essential. What emerged – charac-

terised by the spirit of Ancient Greece – was the first worthy 

sports facility. The first stadium of the modern era was built 

following the plans of the architect Metaxas on the founda-

tions of the hippodrome on the outskirts of the city, built 

more than 2,000 years ago and renovated a few centuries later 

in white marble. With only one single sports building – and 

a very narrow one at that, so that the track had a tight bend – 

Athens was quite unfavourable to host the Olympic Games. 

It was recognised with the first Olympics that each country 

lacked adequate exercise grounds and competition venues, 

unlike the city states of Ancient Greece. 

In Paris in the years 1900 and 1904, the Olympic Games took 

place in St. Louis within the framework of World Exposi-

tions. Facilities were used which nowhere near rivalled the 

Greek model. A stadium did not exist. Furthermore, the 

Games were just as austere as the buildings. In Paris, a provi-

sional sports facility was used in the Bois de  Boulogne which 

was, however, situated right in the midst of the countryside – 

just as Coubertin would have wished – while St. Louis con-

tented itself with a simple sports ground. In 1908, however, 

London presented the White City Stadium, the first large 

stadium for the Olympic Games. There were many sport 

technology innovations in this building that  accommodated 

almost 100,000 spectators – it contained a dirt track, 

velodrome, swimming pool, athletic field and pit area. As 

functional as the impressive purpose-built facility was on 

the one hand, it was just as poorly convincing in terms of its 

aes thetic appearance on the other. A sports facility deemed 

worthy for its architecture was only created in 1912 with the 

Olympic Stadium in Stockholm, a historical brick structure 

owing to its stylistic elements from the Gothic period, but 

with an artistic ambience. London’s functional design was 

adopted in the stadium that was built in Berlin for 1916, 

 although here emphasis was placed on an architectural 

 design and the integration of both the surrounding land-

scape and works of figurative art. Owing to the First World 

War, the Olympic Games did not take place during this year 

so that in 1936 the Deutsche Stadion had to be replaced by 

the new Olympic Stadium. 

Olympic Stadium, Stockholm 
(Olympic Games, 1912)
Completion: 1912 / Seating capacity: 
14,500 / Architect: Torben Grut 
The floor plan of the Olympic Sta-
dium is based on the horse-shoe 
shape with a feature wall and is 
defined by two towers

Olympisch Stadion, Amsterdam 
(Olympic Games, 1928)
Completion: 1928 / Seating capacity: 
22,000 / Architect: Jan Wills 
The stadium intergrated the last 
ever  velodrome into an Olympic Sta-
dium due to 400 m tracks becoming 
mandatory thereafter

Memorial Coliseum, Los Angeles 
(Olympic Games, 1932)
Completion: 1923 / Seating capacity: 
93,600 / Architects: J & D Parkinson 
The Memorial Coliseum’s floor plan 
design was based on an elliptical 
shape as a starting point for 
construction

White City Stadium, London 
(Olympic Games, 1908)
Completion: 1908 / Seating capacity: 
93,000 / Architect: John B. Fulton   
The White City Stadium was the 
first major stadium of the Olympic 
Games and contained a velodrome 
and swimming pool

Olympiastadion, Berlin 
(Olympic Games, 1936) 
Completion: 1936 / Reconstruction: 
2006 / Seating capacity: 74,649 / 
Architects: Werner March, Albert 
Speer (1936), gmp Architekten (2006) 
The Olympic Stadium is elliptical 
in form

Olympic Stadium, Helsinki
(Olympic Games, 1952)
Completion: 1938 / Seating capacity: 
40,682 / Architects: Yrjö Lindegren, 
Toivo Jäntti / The stadium’s floor 
plan is of small elliptical form and 
features a tower on the southern end 
of the main arena
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Stadio Olimpico, Rome 
(Olympic Games, 1960)
Completion: 1937 / Architect: 
Annibale Vitellozzi / Seating 
capacity: 73,000 / The Olympic 
Stadium’s floor plan took a unique 
longitudinal form and its seating 
was distributed across three tiers

Olympic Stadium, Tokyo
(Olympic Games, 1964)
Completion: 1958 / Seating capacity: 
57,000 / Architect: Mitsuo Katayama   
The National Stadium’s floor plan 
is of circular form and contains two 
long asymmetrical sides internally 
alongside the playing field 

Estádio Universitario, Mexico City 
(Olympic Games, 1968) 
Completion: 1952 / Seating capacity: 
63,150 / Architects: Augusto Pérez 
Palacios, Raúl Salinas, Jorge Bravo 
The stadium is of circular shape 
with distinctive asymmetrical and 
saddle-shaped grandstands

Luzhniki Stadium, Moscow
(Olympic Games, 1980)
Opening: 1923 / Reconstruction: 
2011 / Architects: L.V.Pilvinsky 
(1923), gmp Architekten (2011) /  
 Actual seating capacity: 78,360 
The stadium is a classic oval shape 
with seating divided across three tiers

Olympiastadion, Munich
(Olympic Games, 1972)
Completion: 1972 / Architects: 
Behnisch & Partner, Frei Otto, Carlo 
Weber / The stadium is circular in 
form with asymmetrical grand-
stands of which a majority of the 
seats are covered
 

Centennial Stadium, Atlanta
(Olympic Games, 1996)
Completion: 1996 / Architect: Heery 
International, Ellerbe Becket, Inc. / 
Seating capacity: 85,000 / The 
 stadium’s unique form was 
 designed to later be converted into a 
baseball stadium
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 Estádio Nacional Mané Garrincha, Brasília
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Above: the Estádio Nacional Mané Garrincha was designed 
by gmp Architekten and is based on the existing building’s 
design. The playing field was lowered and surrounded with 
new grandstands. The roof structure, which is made of glass 
and photovoltaic modules, is supported by the numerous 
pillars that mark the outer appearance of the building.

Right: internally, a classic football stadium was built. The 
grandstands directly adjacent to the playing field are 
accessible via continuous links and stairways to upper 
grandstands. The translucent sloped roof consists of an 
outer ring of concrete which is supported by the characteris-
tic "forest-like" columns. Sustainability received special 
attention in the stadium’s construction. The glass 
photovoltaic roof collects rainwater for lawn irrigation.
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Berlin was awarded the contract for the XI. Olympic Games 

in 1931, that is to say two years prior to Adolf Hitler taking 

power. The architect Werner March had already proposed 

renovation plans for the Deutsche Stadion – the Olympic 

Stadium for the cancelled Olympic Games of 1916,  designed 

by his father Otto March. The removal of the cycling track 

and of the 100 m swimming pool was outlined in the renova-

tion plans.  Following an on-site visit, the new Reichskanzler

(Chancellor of the Reich)  rejected this plan, ordered the 

remo val of the Grunewald race track and the stadium, and 

demanded the construction of a 120 ha large Reichssport-

feld – at the time the largest sports complex in the world. The 

Deutsche Stadion was therefore demolished. The  design for 

a new facil ity again came from Werner March. For the new 

Olympic Stadium, which accommodated 100,000 spectator 

seats, he received a silver medal within the framework of 

Olympic art competi tions, and for the Reichs sportfeld a gold 

medal. The strictly symmetrical facility accom modated the 

Olympischer Platz (Olympic Square), the Olympiastadion, the 

Deutsche  Sportforum  (German Sport Forum), the Mayfeld 

(Mayfield) with the Langemarckhalle (Langemarck Hall), the 

Glocken turm (bell tower), and today’s forest theatre  designed 

for 25,000 spectators. The stadium became part of the 

 Reichssache  (Imperial Matters) ini tiated by Hitler. To the west 

of the stadium, space was created for parade and gathering 

grounds to further propa ganda  interests – today’s Mayfeld. 

Two 35 m high towers, the Preußenturm and the Bayernturm 

(Prussian and  Bavarian Towers), flank the Olympic Gate and 

form the  entrance into the stadium. To reduce the imposing 

structure, March lowered half of the stadium oval into the 

earth. Spectators could therefore easily reach the lower and 

upper tiers via a ground-level entrance. Im
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 Olympiastadion

 Berlin 
 Werner March (1936),
 gmp Architekten von Gerkan, Marg und Partner (2004)
 74,649 seats 

 * * *
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