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Abstract

This article aims to show how the cultural potential of the Olympic stadium can offer new
possibilities for its space and its use in relation to the city. The approach considers the
UNESCO WCH and the Granada Convention criteria for highlighting three specific aspects of
its design: innovation through architecture and technologies; influence on the urban
environment; role as a cultural space and as part of a cultural territory. The article helps to
better define the cultural heritage significance of those emblematic stadiums.

Keywords: Olympic stadium; innovation; cultural space; architecture of the void.

INTRODUCTION

Historically, the evolution of the Olympic Games (OG) has influenced the stadium design. The first
Olympic stadium was the stadium of Olympia. The Olympian stadium was born as result of the OG,
its objectives and values, and the stadium’s space was culturally significant (Kiuri, 2009; Kiuri &
Teller, 2012a; UNESCO, 1989).

After the renaissance of the Olympic Games during the 19th century, stadium architecture
changed rapidly during the 20th century. The Olympic Games played an important role in this
evolution (Schmidt, 2002). This evolutionary process concerns the stadium design as space, its
architecture and its impact on the surroundings. From an architectural point of view, the stadium
evolution was primarily driven by construction techniques and materials, but broadened to affect
everything connected with performance in sports, standards of play, safety and security, including
managing spectator movement and adapting to contemporary means of communication. The
stadium’s space thereby became an increasingly technical area during its development in the
modern era (Kiuri & Teller, 2012a). From an urban planning point of view, the impact of the
Olympic Games on the host city has grown. Since 1960, the number of urban areas, infrastructures
and facilities included in the Olympic territory’s perimeter has increased. This recent period has
primarily been characterised by stadiums becoming increasingly sophisticated.

The aims of this paper are to address the design evolution of the Olympic stadium and its
relationship with the city at large to better define its cultural heritage significance. This article will
study the evolution of the Olympic stadiums and the cultural aspects of the stadium space today.
This article aims to show how the cultural potential of the Olympic stadium can offer new
possibilities for its space and its use in relation to the city. Our method is based on applying the
UNESCO World Cultural Heritage architectural criteria to Olympic stadiums. Studying the cultural
criteria for Olympic stadiums, our approach also considers the Granada Convention and the
importance of the significance of spaces as culturally meaningful territory in accordance with this
Declaration (CE, 1985).

The objective is to highlight three specific aspects of stadium design: innovation through
architecture and new technologies, influence on the urban environment, role as a cultural space
and as part of a cultural territory. Different points synthesise the applicability of those three Cultural
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criteria:

. For the “Innovation through architecture and new technologies” - the human creativity and
genius, the advancement of technologies, the outstanding examples (UNESCO, 1972, 2005)
. For the “Influence on the urban environment” - contribution to the urban image, contribution

on development of town planning or landscape design (UNESCO, 2005); the dialogue
between buildings and spaces (Convention of Granada, CE, 1985)

. For the “Role as a cultural space and as part of a cultural territory” - unique and exceptional
testimony to cultural traditions, to specific ideals; outstanding example of culture or human
interaction, events of outstanding universal significance; culturally meaningful territory
(UNESCO, 2005) (Convention of Granada, CE, 1985)

We present historical paradigms and model examples related to those Cultural criteria. First we will
describe the paradigmatic case of the Olympian stadium. The Olympic stadium paradigm is one of
the most important lessons regarding the cultural space that is characteristic of the stadion (Kiuri &
Teller, 2012). We will next present the Olympic architectural model discussed at the beginning of
the modern era and the historical evolution of the stadium as a building. After that, we will focus on
the recent paradigm born in 1960 when the Olympic Games began to impact cities and their
planning; the stadium remains the most important architectural work for the Games.

We will further study this paradigm, considering the period 1960-2012, by analysing the
stadiums more deeply following the three research points of view that synthesise UNESCOQO’s and
the Granada Convention’s criteria.

In the final part of the paper, we will examine the difficulties and opportunities that arise when
we try to consider the Olympic stadium space as part of the surroundings and the cultural territory.
We will open the discussion to a new conceptual paradigm and the new challenges for
technological innovation. We intend to suggest a possible reinterpretation of the Olympic stadium
“as being part of a city” because the Olympic stadium is a cultural space before being a building.
There is a design lesson that can be reinterpreted from the historic Olympic architectural paradigm
that might benefit us today.

STATE OF THE ART

A review of the literature related to Olympic stadium architecture revealed that the existing articles
focus (1) on their architectural typologies, (2) on the technological solutions applied to stadiums
and (3) on the influence of the Olympic stadiums on the urban environment.

First, Sheard (2001) distinguishes 4 generations of stadiums in the modern era according to
the level of comfort and safety that they provide. This classification directly focuses on the stadium
design itself. By contrast, several authors focus on the progressive emergence of what could be
termed “Olympic urban planning” (Essex & Chalkey, 2003; Liao & Pitts, 2006; Kiuri & Teller,
2012a). If most Olympic activities were initially concentrated within the stadium, new facilities have
progressively emerged around the stadium in the subsequent editions of the Games. Kiuri and
Teller (2012a) propose a six stages typology, starting from the stadium of Olympia during the
Hellenistic period, with the focus on the relationship between the Olympic stadium and the city. As
Olympic stadiums became increasing defined as unique “objects” of technical sophistication, they
became increasingly isolated from their urban surroundings and they were limited to occasional
use (Schmidt, 2002). From the technological point of view, by far the most frequent research topic
is thestructural system of Olympic stadiums: for example, the structure and construction
techniques of the Shanghai Olympic Stadium (Shen et al., 1996), the Athens Olympic Stadium
(Biagini et al., 2006), the Beijing 2008 Olympic Games (Liu, 2005) and the Montreal Olympic
Stadium (Lazzari et al., 2009) were studied.

Olympic stadiums are continuously evolving to improve sport performance and conditions, as
well as improving the comfort and safety of both the athletes and the spectators (Zhang et al.,
2007). These requirements will typically impact the viewing angles from the seats to the playing
field, the safety escape routes, the facilities for the athletes and, more generally, the number and
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nature of the functions hosted in the stadium (Nixdorf, 2008). The multifunctional stadium is a
solution that appeared with the Sydney Olympic Stadium and their post event activities (Sheard,
2001). Now, design flexibility is increasingly viewed as a way to address the operational costs of
Olympic sites (Martinson, 2009). This need for flexibility has also involved introducing mobile
elements (retractable roofs, etc.) in stadia architecture. Sustainable design appears to be one of
the next challenges for Olympic architecture, even if some stadiums have already tried to achieve
good performance in this area. The Sydney Olympic Stadium in Australia was subjected to a life-
cycle assessment with the aim of minimising the overall environmental impact of the development
(Myer & Chaffee, 1997).

Regarding the influence of Olympic stadia on the urban environment, stadium architecture for
large sporting events leads to buildings that are designed on a scale that is not always in harmony
with their immediate environment (Sklair, 2006), cutting the spectator off from both nature and
neighbourhood architecture (Kupfer, 1990). In contrast, Yuen (2008) argues that with globalisation,
sport development is increasingly being regarded as a part of the city’s cultural and leisure capital
to reinforce place promotion and consumption-based economic development. The literature
discusses the beneficial effect of hosting a major sporting event of global importance, such as the
Olympic Games (Hill, 1996; Cochrane et al., 1996; Vegara, 2005). However, the hosting of mega
sports events also generates substantial development costs (Tyrrell and Johnston, 2001), logistical
problems and security incidents.

The experience of successful urban landscape transformations such as Barcelona’s
Olympics project model (Garcia-Ramon, 2000; Marshall, 2000; Balibrea, 2001) indicates that a
double focus on both competitive projects (for example, innovative design projects) and their
concentration in one urban area (e.g., a central declined area) may intensify the positive effects in
urban economic regeneration and may upgrade the city’s image to an international level (Beriatos
and Gospodini, 2004).

This literature review shows that the Olympic stadium has always been a symbol of
innovation and that its impact on urban regeneration and new infrastructure development is
important. Olympic stadium design can thus help us, through innovations and a renewed vision of
the stadium’s relationship with the city, to develop a sustainable society that is respectful of its
natural and cultural resources as well as its territory.

THE GAMES AND THE OLYMPIC STADIUM: PARADIGMS AND MODEL

The Antiquity: The paradigm of cultural space

The message left by antiquity concerning the Olympian stadium consists of the permeability
between the stadium space and the built environment through the visual composition and
dialogical architecture. “Olympia is directly and tangibly associated with the games, an event of
universal significance” (UNESCO, 1989). The rhetorician Isocrate highlighted the tradition of
creating a place in which to reassemble people at the occasion of the 100th Olympiad (Chamoux,
1977). The design of the stadium, part of the Classical period and the Hellenistic Age, is
determined by the willingness to reflect the culture’s values and to be a place for meeting people
and for remembering (Kiuri et al., 2009). The Games define the space of the stadium, assigning to
it specific characteristics.

In its historical development, the stadium of Olympia became independent relative to the
sanctuary for functional reasons and because of its progressive secularisation, but it remained
linked to the site of the sanctuary through the dialogical language of architecture: composition,
perspectives, built and natural elements, routes and perceptions. Thus, this characteristic of
linkage to the sanctuary provides an identity for the stadium space and defines the paradigm of the
cultural identity of the stadium space.

While paying homage to its religious origins and responding to the increasing technical
demands of sport and the popularity of the Games, the space of the stadium of Olympia dialogues
with its environment, highlighting specific functional (sport) points within the stadium. The space
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was conceived of for the Olympic event and the sport area is symbolically configured to provide an
identity for the entire stadium. The built environment (the Sanctuary) is present in the stadium
through the scenographic effect of its monumental silhouette. This effect can be appreciated at a
key location, that is, from the starting line of the racecourse (the dromos) or from the last section of
the course before the finish, and it lends distinction to the entire space of the stadium by adding
significance (Figure 1). At the same time, the stadium belongs to a real location (Kiuri & Teller,
2012b). The Olympic stadium is tangibly expressing the synthesis between culture and nature.
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Figure 1: The Olympian stadium, Hellenistic period. View from the track start line
(Source: Miranda Kiuri, Jacques Teller).

The Modern era: a discussion of the Olympic architecture model

“With the renaissance of the Olympic Games as an international event, Pierre de Coubertin, the
founder of the International Olympic Committee (IOC), inflamed the Olympic fire. This triggered
massive construction work on an international level and investments for the first time in stadiums”
(Schmidt, 2002, p.23). The 1896 Olympic Stadium opened a new chapter in stadium architecture.
The discussions of a model and the definition of an ideal stadium for a “cultic crown” accompany
this period (van Winkel, 2000).

This period also provides the first description of a modern Olympia (IOC 1910): "Une
Olympie moderne”. This document highlights the importance of the cultural dimension. The study
summarises the ideal model of Olympic architecture through the following concepts: a dignified
complex; reflection of the sport-art binomial; landscape harmony; unique place; a masterpiece
inspired by an ideal and “Olympic style” construction for posterity. These buildings must be
permanent. It is important to give the architecture of the OG other uses after the event.

Throughout the twentieth century, Olympic stadiums have undergone a remarkable evolution
related to technological advances. “Architects had to cope with new requirements of international
competitions. New solutions have been developed in respect of functional as well as of
constructive aspects” (Schmidt, 2002). In 1908, the first modern multisport stadium already
showcased bleachers on top of a metal structure. For the first time, roofs were built on the long
side of the tribunes. In Stockholm in 1912, the stadium is an example of Swedish national
‘romanticism” (Schmidt, 2002). The Olympic Stadium of Paris, for the OG in 1924, is a steel-
concrete construction. Bricks have covered the facade in the case of the Olympic Stadium of
Amsterdam, 1928.

In 1932, Los Angeles constructed the stadium Coliseum. One of the trends at that time was
to look for the monumental nature of the stadium. The Berlin Stadium, used for the Olympic Games
in 1936, was the first stadium located in a 131 hectare park (Schmidt, 2002). The visible steel-
concrete construction of the Wembley Park Stadium in London for the OG in 1948 made the
stadium a trendsetter in the field of stadium construction. Its two iconic towers became familiar
landmarks on the skyline of northwest London (Velluet, 2012). The architecture and construction of
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the Olympic stadium for the Games of the XV Olympiad in Helsinki, 1952, originally built for the OG
in 1940, were an example of avant-garde Functionalism. “The whole construction formed a
continuous system expressing a beauty of tensions” (Kairamo, 1999, p.9).

The recent period: the urban impact paradigm

Already in 1946 in his book “Maniére de penser I'Urbanisme”, Le Corbusier discussed the “unit of
leisure” and listed the Games in first place among other “apparatuses of urbanism” (Le Corbusier
1946, p. 73). In 1960, the paradigm of the Olympics as a catalyst of urban development was born.
The stadium complex became a part of the urban landscape and a point of reference.

The impact of the Rome OG on the city was considerable. The Olympic constructions pushed
the development of the city toward new undeveloped areas. Rome selected an urban plan based
on a two centre model: in the north, a characteristic location in the city, between Monte Mario and
La Farnesina, and to the south, the EUR centre (Rome’s World Fair), where there was an
extensive green space. In addition, between the two areas, an important public road was
constructed: the Olympic Road. For the 17th OG, the search for exclusive and unforgettable
images imposed new cultural requirements. The accepted Olympic “model” was adapted to the
particularities of the city and its urban morphology. And so, the Olympic Games began to play an
important role as a catalyst for urban development, fomenting city growth, promoting existing
culture.

The representatives for the National Italian Olympic Committee (CONI) together with the
representatives from the Ministry of Public Works prepared the concept of the Olympic Games and
collaborated with the state telecommunications agencies (OOC 1963). This collaboration is an
example of the scale and planned impact of the Olympic Games. The priorities were the selection
of municipal and public land, functionality, low costs and, except for the emblematic location of
some of the facilities, the use of existing facilities in addition to the use during and after the OG of
public facilities. These subjects are currently the foundation of all sustainable approaches. After the
Olympics, the CONI issued an important conclusion: “! once the Games were over, the venues that
had been prepared for the event today become an ever-increasing attraction to Roman youth
which frequent them with great enthusiasm, filled with the memories of the success of the Rome
Olympiad” (OCOG 1963, p.54). It is worth highlighting that the Games were created from the
outset with Roman culture and history in mind, allowing for the creation of a wider vision for the
setting. Undoubtedly, the presence of television and the search for powerful and unusual images
for retransmission further extended the influence of the occasion. The 1960 OG definitely
expanded the lively dialogue between the Games and the city.

In the ‘60s, technology began to play an important role in architectural design. As security
measures for the public, the regulations evolved and stadiums predominated where the spectator
“places” were replaced with seats, which then made it necessary to modify the seating capacity of
many of the stadiums, definitely creating a new “atmosphere”. In the most recently built Olympic
stadiums, the number of seats has begun to decline. In addition to these changes, post-event
flexibility was planned to obtain an installation on a scale that is much closer to human; an example
is the conception of the Olympic stadium being built in London for the 2012 Olympic Games.

The OG impact on cities defines a new paradigm that will mark the stadium’s evolution. From
now on, the Olympic stadium architecture meets the highest technical standards for the practice,
the security and the viewing of the sports events. In addition, throughout the years to follow, the
stadium will play a special role in the city. The stadium’s space is important as a setting for sporting
records and events with a socio-historical or symbolic charge.

THE STUDY OF THE OLYMPIC STADIUMS SINCE 1960

A detailed study of the characteristics of contemporary Olympic stadiums begins in 1960 because
the paradigm of the Games as a catalyst for the urban development of a city was born at the 20th
Olympic Games in Rome in 1960. We examine the years between 1960-2012 to study the Olympic
stadiums following the three research points of view, which synthesise the applicability of the
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cultural heritage criteria to Olympic stadiums:

* Innovation through architecture and new technologies,

* Influence on the urban environment,

* Role as a cultural space and part of a cultural territory.

The most recent stadium, London 2012, is included in our list, but it should be noted that the official
London Olympic report of the Organising Committee for the Olympic Games is not yet available.!

Innovation in the heart of the design and construction process

Olympic stadiums represent not only an example of Olympic and sports history but also an
advance from a worldwide architectural perspective. This conclusion was drawn by the work group
“Sport and Leisure” from the International Association of Architects in 1972 (IOC 1972). In the
tables below (Tables 1, 2 and 3), we present the creative work and/or the advancement of
architecture and technology for the Olympic stadiums from 1960 to 2012.

The fourteen last Olympic stadiums are thus examples of conceptual architectural
advancement and/or technological innovations in various fields: structure and construction
technology (Rome, Munich, Montreal, Seoul, Athens, Beijing); comfort (Mexico, Tokyo);
illumination (Tokyo); maintenance (Mexico); safety (Mexico, Beijing); sustainability: energy and
water (Sydney); materials rationalisation (Los Angeles, London); use of recycled materials
(London); reuse of an existing stadium (Los Angeles); historical fagade renovation (Barcelona);
multi-functionality of the stadium building (Sydney); flexible design: the roofs (Montreal), the stands
(Moscow), and the shape (Atlanta; London); and information technology (Beijing).

Figure 2: Beijing Olympic Stadium construction (2006)
(Source: Miranda Kiuri).
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Table 1. Olympic stadiums innovations in architecture and technology from 1960 to 1976 (Source: Authors).

Date City Innovations in stadium architecture and References

technologies

1960 Rome - Offered an important advance in the use of | Olympicreport, p.57 (OCOG
prefabricated structural elements (almost 100%). 1963) ; 10C Archives: Olympic

- Used steel-concrete construction on 3 levels | Games 1960
covered with Travertine. Kiuri, 2007
1964 Tokyo - Innovated the illumination. Olympic report, p.51, pp. 119-
- Developed greater height for the suspended | 120 (OCOG 1964); I0C
construction elements. Archives, Olympic Games
- Created an important challenge for architects: to | 1964; Kiuri, 2007
create emblematic facilities for the city.
- Offered more practical system of entrances.
1968 Mexico - Combined symbols of modernity and local values in | Olympic report, p. 108 (OCOG
City search of a national architecture with its own | 1969); I0C Archives, Olympic
identity: volcanic crater concept. Games 1968
- Provided references for Mexico City.
- Marked the “arrival of the tartan”.
- Synthetic resin revolutionised athletic performance
and contributed to a very different look for stadiums,
changing the maintenance requirements of the
tracks.

1972 Munich - Constructed with a translucent cover in acrylic | Olympic report, p.18, pp. 33-
glass: an advancement of architectural ideas | 39, pp. 44-46 (OCOG 1972);
worldwide.

- Changed the nature of the cover by using

suspended structures and new materials: this

Stadium is a prime example. 10C Archives, Olympic Games
- Used the concept of “molded lanscape” | 1972

architecture.

1976 Montreal - Established the prototype of “a mono volume | Olympic report p.49, p.51, pp.

stadium”. 52-58 (OCOG 1978);
- Included the tallest inclined tower in the world: 168m
- Used reinforced concrete to its fullest potential
(12,000 prefabricated elements).
- Used a retractable roof with mechanical system and | |0C Archives, Olympic Games
synthetic textile: 18,000 square meters of | 1976
parachute silk that could open or close in 20
minutes.
- Innovative lighting arrangement featuring a ring
composed of 1,146 2000-watt lamps.

Table 2. Olympic stadiums innovations in architecture and technology from 1980 to 1996 (Source: Authors).

Date City Innovations in stadium architecture and References
technologies
1980 Moscow - Renovated and modernised for the XXIl Olympics | Olympic report p. 47, pp. 119-
steel-concrete construction covered with sandstone. | 120 (OCOG 1981)
- An innovative landmark solution: the flexibility of the
stands for the Olympic swimming pool. 10C Archives, Olympic Games
1980
1984 Los - Represents the only stadium to have hosted the | Olympic report (OCOG 1985)
Angeles Olympic Games twice, in 1932 and 1984; implies
the benefit of the non-use of many materials that
would have been needed if a new Olympic stadium
was built.
1988 Seoul - Inspired the design elements with modern | Olympic report, p.162, p.159
international progressive and sculptural solutions | (OCOG 1988);
mixed with Korean traditions.
- Represented a “rare undertaking”: the 80 outer | I0C Archives, Olympic Games
pillars were each different in height, section, and | 1988
curve.
1992 Barcelona - Provided an example of a remodelled stadium: the | Olympic report p.161, pp. 64-
stadium, long in disrepair, was reconstructed for the | 65 (OCOG 1992);
OG, rescuing only its historic facade.
10C Archives Olympic Games
1992
1996 Atlanta - Offered flexible design: the concepts of the Olympic report p.117, pp. 119-
ephemeral and transformable dominated Olympic 120 (OCOG 1997);
architecture.
- Moved the nonparallel seating section of the stands | IOC Archives Olympic Games
farther from the Olympic stadium's field of play than | 1964,
the seats on the east and west sides of the stadium.
Created a designated location for photographers in | Jakimovska 2007
this future home plate area. One benefit was that
the constant movement of the photographers did
not interrupt the spectator lines of sight from the
stands.
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Table 3. Olympic stadiums innovations in architecture and technology from 2000 to 2012 (Source: Authors).

Date

City

Innovations in stadium architecture and
technologies

References

2000

Sydney

- Represented a multifunctional concept.

- Provided an example of environmental design
including a passive ventilation system and a rain -
water re-use system (collected from the huge roof
areas, it can then be stored and used for watering
the pitch).

Used 30% less energy and 20% less drinking water
than a stadium with similar characteristics.
Performed an LCA (life cycle analysis).

Olympic report p.60, pp. 119-
120 (OCOG 2001):

10C Archives, Olympic Games
2000:

Myer & Chaffee 1997

2004

Athens

(OAKA,
Spiros
Luis)

Included the cover, which is the biggest roof that
has ever been built over an already constructed
building. (Two impressive arches, each one 304
metres in length, with a bluish tone and transparent
polycarbonate iron coating)

- Used innovative technology: the additives in the
transparent polycarbonates are protection against
heat (only light can penetrate it).

Olympic report, p.157, pp.
171-175 (OCOG 2005);

10C Archives, Olympic Games
2004

2008

Beijing

- Included a double translucent roof.

Offered innovation in information technology.
Improved safety and spectator evacuation: a
spectator will not need more than five minutes to
find his place during a sporting event held in this
stadium. Eight minutes are sufficient to disperse the
91,000 spectators.

Provided state-of-the-art acoustics: Membrane
material ETFE (ethylene-tetrafluoroethylene)
provided perfect acoustic insulation

Olympic report (OCOG 2011);
Official website OG 2008 ;
Zhang et al. 2007;

Can et al. 2011

2012

London

Provided a good example of materials

rationalisation: it uses approximately a third of the

steel used in the stadium of Beijing.

- Used recycled materials.

Offered a new concept: service areas outside of the

stadium shape.

- Created a flexible shape, mainly in the vertical axis
of the stadium.

- Possessed a lower carbon footprint than any

stadium that has ever been built for OG.

1UA, 2012;
Official website OG 2012;

Averley 2012

Design influence on the urban environment

In the tables below (Table 4 and 5), we present the important influence of the Olympic stadiums
from 1960 to 2012 on their cities. The same references have been used for this second study of
the fourteen last Olympic stadiums.

Olympics stadiums (the most important construction for the OG) generate new urban dynamics:
new transport infrastructures, the creation or protection of green areas, and the regeneration of
deteriorated areas. Eleven of the last fourteen stadium complexes and parks are popular locations
for public life and have led to the creation of important public transport infrastructure, which are a
factor in development and proof of the public nature of these locations. Seven of these stadiums
have generated new urban green areas and three of them (Rome, Mexico and Barcelona) have
protected significant existing green areas. Eventually, Olympic stadiums also help to regenerate
deteriorated urban areas (Seoul, Sydney, London) and to promote archaeological restoration
(Athens).
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Table 4: Olympic stadiums influence on the cities from 1960 to 1980 (Source: Authors).

Date City Olympic stadium’s influence on the city

1960 Rome - The stadium complex has protected the green area of Monte Mario for over 40 years.

- A public transport infrastructure was developed between the 3 Olympic sites.

1964 Tokyo - The stadium is linked to the Temple, thanks to its clear central axes of composition. There is a
clear connection between these spaces that mutually creates a diverse area for public use.

- The stadium is a bridge between two parks and strengthens the green area.

- The development of the public transport infrastructure was proposed as a concrete objective for
the city that was beyond the requirements of the Games themselves. For this construction project,
US $2.7 billion was spent in Tokyo. An example of this project was the construction of 73 new
kilometres of metro and the Tokyo-Kyoto-Osaka train. Only 3% of the budget was earmarked for
sports facilities.

1968 Mexico City - The university campus and the Biodiversity Park were developed; both were declared World
Cultural Heritage sites in 2007 (UNESCO).

- Public transport infrastructures were developed.

1972 Munich - The 3 square kilometres Olympic Park is the most popular spot for Munich locals. The
embankments that modulate the park landscape are, in reality, the buried debris from the Second
World War.

- The project created green spaces within a 280 hectares park. In the park, approximately 2.2 m3 of
earth were moved for the creation of green spaces. The ftrees selected serve to design and
differentiate routes: lime trees line pedestrian walks; poplars and ash trees line the roads.

- A public transport infrastructure for short distances was developed.

1976 Montreal - The stadium is not situated in the centre; it is part of a park that has a botanical garden as a tourist
attraction. The Olympic Park was developed in an area that was previously designated for sport
and leisure on the outskirts of the city.

- As aresult, 20 kilometres of metro infrastructure was constructed.

- The IOC did, not accept the urban planning approach that was presented, suitable from the city’'s
perspective and its growth, because it did not fulfil this Olympic requirement.

- As a consequence, the location was changed, and two enormous towers were erected as an
Olympic Village, provoking many protests.

1980 Moscow - The Olympic complex is situated in a privileged part of the city in terms of scenery, nature and in
relation to important landmarks.

- The park is situated in an area of 180 hectares, of which 70% is a green belt area, and contains
30,000 plant species.

- The finishing touches were placed on a rationalist plan with different functional areas that began
during the 1950s.

- The Stadium dominates the composition of the city in relation to other emblematic locations.

- The transport infrastructure, roads, telecommunications and the promotion of a hotel network were
also developed.

Table 5: Olympic stadiums influence on the cities from 1984 to 2012 (Source: Authors).

Date City Olympic stadium’s influence on the city

1984 | Los Angeles - The Olympic stadium has a strong symmetrical composition; it is situated in a park. Furthermore, it
was the biggest Olympic stadium ever created.

1988 Seoul - The stadium regenerated a deteriorated area that was vulnerable to flooding, had poorly
constructed homes, shantytowns and environmental problems.

- The Environmental Beautification Programme, an overarching city programme, was undertaken to
promote the development of public fransport and infrastructure.

1992 | Barcelona - Situated in a privileged area (the lungs of the city, on a mountain close to the sea), the Olympic
stadium is part of an area of natural landscape and is often referred to as “the city’s balcony” or
even “The Acropolis of the city”.

- Public transport infrastructures were developed.

1996 Atlanta - An 8.5 hectares Olympic Park was created close to the city’s downtown.

2000 Sydney - The stadium is situated in a park covering 420 hectares.

- The aim was to use the facilities as a catalyst for environmental recovery in a deteriorated area:
200,000 trees and 135,000 bushes were planted. These efforts resulted in the creation of a
reserve covering 50 hectares.

- New transport infrastructure was created to support the games.

2004 Athens - The stadium is one of the 16 renovated venues in the city (An archaeological restoration was also
undertaken).

(Sp. Luis) - The stadium is part of a new urban ensemble.

- A metro system was constructed.

2008 Beijing - A new urban park was created: the stadium is the main construction of this site.

- The metro network more than doubled in size and capacity with the construction of three new lines
with a total length of 200 km that provided direct access to the airport.

2012 London - The Stadium is situated in the Olympic park, a recuperated and transformed an urban area: the
Park is viewed as a new London destination that is full of economic vitality (Averley, 2012).

- New fransport infrastructures were developed.
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The role of the stadium as a cultural space and part of a cultural territory

Moreover, modern Olympic stadium spaces have been the scene of important contests and events
with socio-historic and symbolic meaning and of events resulting in a long list of sporting records,
demonstrating the signs of popularity.

The Olympic stadium of Mexico 1968 is a good example: the principles of modern urbanism
and architecture were widely applied in its general conception but were mixed with references to
local tradition, especially as related to pre-Hispanic urban architectural ensembles. The Plastic
Integration, were incorporated into its design (UNAM, 2005). This stadium had been the location of
important sport performances, symbolical social events and human rights protests (Kiuri, 2007).

Today, Olympic stadiums influence not only the groups affiliated with the world of sports but
also all citizens. Stadium space, as a place holding living memories, covers a special role that is
associated with a special event and ceremonies. They always had an historical role, containing
authenticity and uniqueness as a representative example of culture. An Olympic stadium space
thus has to be evaluated as a culturally meaningful territory. The main idea behind the design of
the Olympic stadium for Munich in 1972 was to harmonise the space with the surrounding scenery
(Figure 3). The historic facade of the Olympic Stadium of Barcelona and its historic doors give us
other example of dialogue with the city (Figure 4).

Figure 3: Munich 1972 Olympic Stadium and surroundings
(Source: Loic Hamoir, Liege).

Figure 4: Barcelona Olympic Stadium’s urban atmosphere
(Source: Miranda Kiuri).
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Ten of the stadiums from 1960 to 2012 provided the spectators with a view of natural or symbolic
urban elements. This form of dialogue with the environment is endemic to exceptional public
landmarks. However, seven of these stadiums have been significantly modified after the Games
and thereby lost this visual connection (Kiuri & Teller, 2012). Stadiums become increasingly
sophisticated but its space is isolated from the environment.

Historically, the Olympic stadium space was part of a cultural territory, as mentioned earlier.
The Olympic stadium architecture could be a good example of the expression of the contemporary
culture—nature dualism, when the visitor is visually connected with the outside world while being
physically disconnected from it (Owen, 2008). The good integration of emblematic sport facilities
with surroundings, can contribute to increase the attractiveness of the city zones (Ahlfeld &
Maennig, 2010). However the visual composition of the Olympian stadium is not applied today.
Recently, the Olympic stadium has been considered as a building more than as a cultural space
and part of a cultural territory.

NEW ARCHITECTURAL PARADIGM AND FUTURE CHALLENGES

How could the Olympic stadium highlight its space design and create significance in the urban
context? Our position is that one of the future challenges for Olympic stadium design is to create a
typology that integrates the cultural qualities of the historical paradigms and today’s technical
requirements to generate a sustainable future because stadium has a long-term impact on the city.
A stadium space that is connected with the urban space could permit uses before and after the
sporting events. We will explore the position of the 100 m athletic track as an element of the space
design and connection with surroundings. It is known, the 100 m athletic track is one of the most
attractive area of the stadium space. Analysing the stadium configuration, this part of the track is
like the dromos of Antiquity, but this athlete’s route is not integrated as an architectonic element of
design (Figure 5). We can observe how the axes of composition seem formalistic from the point of
view of the functional role of the 100 m athletic track (the dromos) in the stadium (Figure 6).

Figure 5: The dromos in the stadium of today Figure 6: View of the dromos in the stadium of today
(Source: E.V.Arounova, Durban). (Source: Miranda Kiuri).

The dialogue between the stadium and the city is not fully explored.

If we put the dromos of the stadium in the track of the modern sport arena, the result could be a
“sta-ar” (stadium + arena) or “stadar” type of stadium, i.e., the architectural union of the cultural
values of the Olympian Stadium with the technical performances of the modern Olympic arena
(Figure 7). The visual axes could substitute or complete the geometrical axes in the stadium space.
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OLYMPIAN STADIUM OLYMPIC ARENA OLYMPIC STADAR / STA-AR

Figure 7: The dromos and the stadium (Source: Miranda Kiuri).

So it is possible to enrich the stadium space and make it a culturally significant territory thanks to
the urban integration of the dromos and the presence of significant urban elements that will provide
an identity for the stadium space. The consideration of the stadium as a mere building could be
avoided and instead new technical solutions could be developed that meet the demands of
comfort, security, adaptability, multi-functionality and sustainability as well as the needs of the
context and the representation of cultural values.

A new paradigm could be to integrate the first historical paradigm (the visual composition in
the stadium); the message of the Modern Stadium Model (the need for a cultural dimension of the
stadium); the second paradigm (the urban impact of the stadium and the need of the cultural
territory); the technological requirements of the contemporary period, allowing for more
comfortable, safe, sustainable, flexible and multifunctional spaces.

Following Aouad and his colleagues, “innovation benefits can best be achieved through the
effort to invest in new ideas and convert them into systematic ways” (Aouad et al., 2010). This new
paradigm for Olympic stadiums based on a fusion between the historical values and actual needs
and between the cultural values and technological performance should give birth to the Olympic
stadium of the future, which will meet today’s requirements and tomorrow's challenges.

The main difficulties to overcome if we want to open the stadium up towards the city (visually
and/or physically) involve security, control and the use of the sport space. An optimal number of
seats must be provided, and they must be located in the areas that will provide attendees with the
best view possible. The mixed use of the main field is problematic for management purposes and
for the maintenance of the field and equipment. Climate-related comfort, especially the wind factor,
can interact with the stadium’s openness. One must not ignore the risks and costs connected with
all forms of innovation. All changes could require multidisciplinary studies, new techniques, and an
adaptation of the requirements. However, the issues presented in this article show the interest in
considering the possibility of implementing a new paradigm for the Olympic stadium: the “stadar”.

CONCLUSION

This paper discussed the Olympic stadium’s architectural design achievements and future
challenges. First, a literature review showed that the Olympic stadium is a symbol of innovation
and a driver for urban regeneration. Then, applying the Cultural Heritage Criteria from UNESCO
and the Granada Convention to Olympic stadiums, three specific aspects of the Olympic stadiums’
design were highlighted: (1) innovation through architecture and new technologies, (2) the
influence on the urban environment, (3) its potential role as a cultural space and part of a cultural
territory.

This article focussed the stadium cultural significance presenting the historical paradigms
and the modern era model of the Olympic stadiums. It analysed in detail the characteristics of the
fourteen Olympic stadiums that have been built since 1960. Stadiums are the principal Olympic
facilities. The stadiums’ architecture meets the highest technical standards for the practice and
viewing of the sporting events.

The results show that the Olympic stadium is a technological catalyst that contributes to the
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conceptual advancement of the history of outstanding sports facilities. The stadium is also an
element of significant urban composition. It has an influence on the city, and it can thus be used as
an instrument from an urban planning perspective. Olympic stadiums influence not only the groups
affiliated with the world of sports but also all citizens. Stadium space is culturally attractive with
historic and symbolic charge but it is not fully integrated in surroundings as part of a culturally
significant territory. The principal cause is the requirements for high-quality sports and TV
spectacle, the good solutions to security problems all of these are easiest to obtain in a close
arena-type stadium. The consequences are that, recently, the Olympic stadium became a
formalistic building relatively to its functions. The dialogue between the stadium space and the city
is not fully explored. This isolation of the stadium space limits organic approach in creating
culturally significant territory.

The dialogue with the environment is endemic to exceptional public landmarks, inherited from
antiquity, when the Olympian stadium was conceived in a compatible way with the values of the
OG. When they are designed and integrated with their surroundings in an urban concept, the
Olympic stadiums can contribute to an increase in the attractiveness of the city zones. We showed
how technology and innovation offered high performance solutions for the sport spectacle itself, for
security and for creating iconic “objects”. This technological capacity and the innovative spirit could
help in the future in the recuperation of the essence of the stadium space and its inherited
characteristics. We argued that it should be possible and profitable to reintroduce the cultural role
of the stadium through the design of its space as architecture of the void while reconnecting it to its
surroundings. The result will permit an attractive design that harmoniously links cultural values and
technological innovations and interacts with the city. Some future challenges in Olympic stadium
design could be to overcome the security problems and the functional and cost problems that are
related to the creation of this new stadium paradigm.

Technical innovations can be used to generate future solutions for these important socio-
cultural spaces with active urban role. The proposed new paradigm is more coherent with the
multi-functional needs of today, and it links the stadium to its historical development. The aims of
this paper are to address the design evolution of the Olympic stadium and its relationship with the
city at large to better define its cultural heritage significance.
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