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ABSTRACT 

 

 

EVOLUTION ASSESSMENT OF MAIN STADIUM STRUCTURES OF 

SUMMER OLYMPIC GAMES: FROM 1896 TO 2012. 

 

 

 

Madani, Nigar 

M.S. in Building Science, Department of Architecture 

Supervisor: Assoc. Prof. Dr. Ayĸe Tavuk­uoĵlu 

 

 

September 2015, 246 Pages 

 

Main stadium structures of summer Olympic Games are large scale structures which 

are specifically-designed to accommodate a very crowded amount of people and 

international many sports competitions of Olympic Games. There are many written 

documents on Olympic stadiums, however there is scarcity of knowledge on 

assessment of their physical performances/capacities and evolution in time based on 

quantitative data. The study, therefore was shaped to examine the inherent physical 

performances of those structures and to better understand their appropriateness, 

specifically potentials and limitations, for international and regional prospective 

events. 

 

In total, 26 main stadiums of summer Olympic Games were examined in terms of their 

spectator capacity performance, physical performance of geometrical layout with a 

focus on viewing comfort conditions for athletes and spectators, and long-term 

functioning in reference to the technical recommendations and/or guidelines. 

 

The presence of fully-sheltered stands area is essential due to the climatic conditions 

of host cities. There is a trend of reducing original spectator capacities of Olympic 

stadiums to the recommended/operable seating capacities during renovations. That 
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signals the efforts for achieving to be able to host either many international or regional 

sports competitions. Non-sports activities, soccer and athletics games are the activity 

types mostly hosted in stadiums as post-Olympic events. Cultural significance of 

Olympic stadiums is one of the main determinative factor for their survival while 

correct positioning of stadiums and their geometric layouts and fully-sheltered stands 

area, if all three provided, make the stadiums preferable/remarkable for many 

international sports competitions, specifically soccer and athletics games. The 

adaptability of Olympic stadiums for regional uses/activities, if foreseen during the 

design stage, is an encouraging situation for their post-use in accordance with regional 

preferences. The individual evaluation of each stadium has shown their potentials for 

specific type(s) of post events as well as pointed out some improvements needed for 

their functioning in time. The efforts on environmentally sensitive design of stadiums 

is promising for the long-term functioning of stadiums with a care on environment 

protection. However, there is a necessity of emphasizing ñphysical performance 

requirements defined for stadiumsò as sustainability criteria in ñthe sustainability 

design technical manualsò for properly-performing stadiums during their lifelong 

functioning. 

 

 

Keywords: main stadiums of summer Olympic Games, spectator capacity, orientation 

of playing field, optimum viewing distances, post-Olympic uses. 
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¥Z 

 

 

YAZ OLĶMPĶYAT OYUNLARI ANA STADYUM YAPILARINDAKĶ 

GELĶķĶMĶN DEĴERLENDĶRĶLMESĶ 

 

 

 

Madani, Nigar 

Y¿ksek Lisans, Yapē Bilimleri, Mimarlēk Bºl¿m¿ 

Tez Yºneticisi: Do­. Dr. Ayĸe Tavuk­uoĵlu 

 

 

Eyl¿l 2015, 246 Sayfa 

 

Yaz Olimpiyat Oyunlarē'nēn ana stadyum yapēlarē b¿y¿k ºl­ekli yapēlar olarak, ­ok 

kalabalēk seyirci gruplarēnē aĵērlamak ve Olimpiyat Oyunlarē'nda ger­ekleĸen bir­ok 

spor yarēĸmasēna ev sahipliĵi yapmak i­in ºzel olarak tasarlanmēĸtēr. Olimpiyat 

stadyumlar ¿zerine bir­ok yazēlē belge olmasēna raĵmen, bu yapēlarēn fiziksel 

performanslarē / kapasiteleri ve zaman i­inde evrimlerē ¿zerine yapēlmēĸ nicel 

deĵerlendirmeler yok denecek kadar azdēr. Bu ­alēĸma ile Olimpiyat yapēlarēnēn 

kendine has fiziksel performanslarēnēn incelenmesi ve onlarēn, uluslararasē ve bºlgesel 

m¿sabakalar i­in olanak ve sēnērlarēnēn belirlenerek m¿sabakalar i­in uygunluĵunun 

tartēĸēlmasē hedeflenmiĸtir. 

 

Toplamda 26 adet Yaz Olimpiyat Oyunlarē ana stadyumu; seyirci kapasiteleri, 

sporcular ve seyirciler i­in gºrsel konfor ĸartlarēnēn uygunluĵu ¿zerinde durularak 

geometrik tasarēmlarēnēn fiziksel performansē ve yapēlarēn uzun vadeli kullanēmē 

teknik ºneriler i­eren kaynaklar ve/veya kēlavuzlarda yer alan bilgiler gºz ºn¿ne 

alēnarak incelendi. 

 

Stadyumlarda tam korunaklē trib¿n alanēnēn var olmasē ºzellikle oyunlara ev sahibi 

yapan ĸehirlerin iklim koĸullarē nedeniyle gereklidir. Olimpiyat stadyumlarēnēn orijinal 

http://tureng.com/search/kendinde%20var%20olan
http://tureng.com/search/m%C3%BCsabaka
http://tureng.com/search/gerekli
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seyirci kapasitelerinin, yenilemeler sērasēnda azaltēlarak tavsiye edilen/iĸletilebilir 

seyirci kapasitesine d¿ĸ¿r¿lmesi eĵilimi vardēr. Bu eĵilim, stadyumlarēn 

ulusal/bºlgesel spor etkinliklerine ev sahipliĵi yapabilme imk©nlarēnēn arttērēlmasē 

­abasēnēn bir gºstergesidir.  

 

Olimpik stadyumlarēn k¿lt¿rel ºnemi, bulunduĵu yerin uygun konumu, geometrik 

tasarēmlarēnēn nitelikli oluĸu ve tam korunaklē trib¿nlerinin olmasē; ulusal spor 

m¿sabakalarē ve ºzellikle futbol ve atletik yarēĸlar i­in bu yapēlarēn olimpiyat sonrasē 

kullanēlarak yaĸamlarēnē s¿rd¿rmesini desteklemektedir. Hen¿z tasarēm 

aĸamasēndayken, olimpiyat sonrasē kullanēmda, stadyumun bºlgesel aktiviteler i­in 

adapte edilebilmesinin planlanmasē, bu yapēlarēn yerel olarak kullanēmē tercih edilen 

yapēlar arasēnda olmasēnē saĵlamaktadēr. Tez kapsamēnda, se­ilen stadyumlarēn 

ºzelliklerinin deĵerlendirilmesiyle, olimpiyat sonrasē kullanēmda hangi t¿r etkinliklere 

uygun olduklarē belirlenmiĸ ve uzun vadeli kullanēm i­in yapēlabilecek d¿zenlemeler 

saptanmēĸtēr. Stadyumlarēn ­evreye duyarlē tasarlama ­abalarē, bu binalarēn ­evre 

dostu bir yaklaĸēmla uzun vadeli olarak kullanēmēna olanak saĵlamasē a­ēsēndan umut 

vericidir. Bununla birlikte, s¿rd¿r¿lebilir tasarēmē ele alan teknik kēlavuzlarda, uzun 

vadeli kullanēm ­er­evesinde stadyumlarēn fiziksel performans gereksinimlerinin ele 

alēnmasē ve vurgulanmasē gerekmektedir. 

 

 

Anahtar kelimeler: Yaz Olimpiyat Oyunlarē ana stadyumlarē, seyirci kapasitesi, oyun 

alanēnēn konumlanmasē, Optimum izleme mesafeleri, Olimpiyat sonrasē kullanēm 
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CHAPTER 1 

 

 

INTRODUCTION  

 

 

 

Since their earliest existence in ancient Greek and Roman civilizations, stadiums have 

been regarded as architectural masterpieces and focal points in their surrounding 

cities. Those structures are important buildings in society not only as a venue which 

hosts sport events but also as a place where individuals in the society gather and share 

a common interest in form of sports and/or entertainment. The modern Olympic 

Games started from 1896 in Athens-Greece and the small scale of sports games with 

the participation of athletes in certain amounts in the early 20th century increased to 

the largest scale sports event, namely Olympic Games, in the world today. Due to the 

social and economical challenging impacts of Olympic Games, the main stadiums 

come into prominence especially for the host cities and host countries. The main 

stadiums are the most significant component of Olympic Games and Olympic Venue 

where Athletics (track & field) events, final football matches, and opening/closing 

ceremonies during the Games are held and high spectator capacities are 

acccomodated. Considering their importance, those large scale structures require 

advanced design in order to depict the cultural, artistic, and sportive values and to 

represent architectural and technological features of their periods. 

 

Olympic stadiums are planned generally for the purpose of accommodating large 

number of people as much as possible thus increasing the revenue for the Olympic 

Games and its organization expenses. On the other hand, those oversized structures 

may have negative effects for the host city and citizens after Olympic Games. Due to 

their inherent large capacities those structures may not be feasible to be effectively-

used for many sports and non-sports activities in future while still being able to 
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accommodate international mega events that rarely may occur in future. Therefore, 

their post-Olympic uses or strategies need to be considered in preliminary design 

stages in order to sustain their service life. In this regard, the physical performance 

and capacities and their appropriateness for specific and many sports 

events/competitions have vital importance with an emphasis on their functioning for 

international and/or regional uses. 

 

The study, therefore was shaped to assess some basic physical 

performances/capacities of all main stadiums for summer Olympic Games, mainly in 

terms of spectator capacity performance, physical performance of geometrical layout 

with a focus on viewing comfort conditions for athletes and spectators, and long-term 

functioning performance of stadiums. 

 

Here, the brief explanations on the argument and main objectives of the study were 

done under relevant subheadings. The procedure of data acquisition and analytical 

studies as well as contents of main chapters/sections were introduced under the 

subheadings of ñProcedureò and ñDispositionò, respectively. 

 

1.1 ARGUMENT  

 

Main stadium structures of Summer Olympic Games are large scale structures which 

are designed in such a way to accommodate thousands of spectators, a crowded athlete 

population and many sports competitions during Olympic Games. The Olympic 

stadiums, therefore, should be designed based on some major performances criteria 

and involve some technical features well-integrating with their Olympic and post-

Olympic uses. It was observed that there are knowledge in written/published 

documents especially on some architectural and technological features and 

renovations underwent before and after Olympic Games in the form of 

introductory/informative texts, and urban-scale impact of stadiums to their host cities. 

However, there is scarcity of knowledge on assessment of their physical 
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performances/capacities as well as evolution in time based on quantitative 

data/parameters. 

 

There are some technical recommendations/manuals based on physical performance 

criteria to be fulfilled by modern stadium structures. For instances, some basic features 

of stadiumsô plan layout, mainly in terms of seating capacity, sheltered seat capacity, 

ideal positioning of stands and playing field areas are some of major criteria to define 

physical capacity/performance of stadiums in relation to both Olympic and post-

Olympic uses (FIFA & UEFA, 1995; DIN, 200; BSI, 2003; DFB, 2004; MVStatt, 

2005; FIFA, 2007; Nixdorf, 2008; Geraint et al., 2013). However, the studies on 

performance assessment of Olympic main stadiums whether they fulfil those criteria 

in accordance with the technical recommendations/specifications, or not, are limited 

in number. Here, a study was shaped to examine the efficiencies of all main stadiums, 

26 structures in total, originally-built or renovated for summer Olympic Games from 

1896 to 2012 in regard to ñthe capacity requirements for many sports types in the 

context of their multi-purpose usesò, ñviewing comfort performance in terms of 

playing field orientation and stands geometrical layoutò, and ñsheltered stands areaò. 

 

In addition, the current states of those structures were also examined in terms of 

ñminimum/recommended seating capacityò, ñsheltered seat capacityò, ñproper 

positioning of stands areaò to define the appropriateness/efficiency of their physical 

performances/capacities for many types of sports activities and competitions. Such an 

evaluation of their current state is needed to better understand their potentials for post-

Olympic uses and/or to present the features that have to be improved for long-term 

functioning. 

 

In published literature, a few stadium structures, Olympic ones and non-Olympic 

ones, were observed to be examined in terms of some criteria related with their 

physical performances. However, this study covers the examinations of all main 

stadiums of summer Olympic Games, one by one from 1896 to 2012, and allows to 

better understand the evolution/changes occurred in time.  
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International Olympic Committee (IOC) included sustainability issues in their 

technical guidelines till 1999 in order to support the protection of environment and 

ecological lives in Olympic venue and host cities. Many issues related with 

sustainability development and environmental protection, in fact, has been started 

earlier and involved in building guidelines by Brundtland report (WCED, 1987) and 

Rio Earth Summit Agenda 21 (UNCED, 1992). The documentation of technical 

features related with some sustainability issues, such as ñsite preservationò, ñwater 

and energy efficienciesò and ñlong-term useò is carried out for the stadium structures 

built after 1995 in order to discuss the integration of some sustainability issues in 

stadiums design. 

 

All discussions and concluded remarks are based on individual evaluation of each 

stadium. The assessment of each stadium, in fact, is an example/case and expected to 

be a demonstrative examination for researchers or people who are interested in 

stadium design in order to practically- and preliminary-assess their designs and to 

improve their insights for designing well-performing stadium structures. The 

efforts/some possible solutions which have been involved in design of those mega 

structures can show the initiatives to function them in a harmony with their immediate 

environment as much as possible. 

 

1.2 AIMS AND OBJECTIVES  

 

The main Stadium Structures of Modern Summer Olympic Games, in total 26 

stadiums from 1896 to 2012, were examined particularly: 

- to better understand the evolution of spectator capacities in time,  

- to assess their efficiencies in terms of some basic features required for Olympic 

and post-Olympic uses, such as minimum seating capacity, sheltered seat capacity, 

ideal positioning of stands and playing field areas, as well as  

- to discuss the integration of some sustainability issues in stadiums design by 

documenting the relevant technical features involved in their design.  
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By the study, it is intended to achieve the following objectives: 

- to assess spectator capacity evolution in time in reference to Olympic capacity 

requirements declared by technical committees; 

- to investigate the potential of stadiums for their post-Olympic uses in reference to 

the capacity requirements for specific sports games and international many sports 

competitions in the context of their multi-purpose uses; 

- to examine the viewing comfort performance of stadiums for athletes and 

spectators in terms of playing field orientation, viewing comfort of stands plan 

layout, and presence of roof sheltering the stands area; 

- to clarify whether there is a relationship between spectator capacity of stadiums 

and their host city population; 

- to review the presence of sustainability features in stadiums in terms of water and 

energy efficiencies, site preservation, and long-term use, 

- to point out some guiding remarks on Olympic stadium design for their long-term 

use. 

 

The results of the study as well as discussions and concluded remarks are expected to 

be guiding for professions related/interested in Olympic and non-Olympic stadium 

designs with emphases on spectator capacity, positioning of playing field, stands 

geometrical layout, and long-term functioning.  

 

1.3 PROCEDURE 

 

The study starts with literature survey which consists of two main parts. First part is 

about Stadium design principles, and Fundamental regulations and standards for the 

Olympic Games which clarify important aspects of design for stadiums and highlights 

the rules to be considered for Main structures of Summer Olympic Games. The second 

part is a comprehensive description for all twenty six modern Olympic Stadiums from 

1896 to 2012 which makes an assessment with focus on architectural and 

technological features of those stadiums. 
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Firstly data on date, architect, overall spectator capacity, and Post-Olympic events for 

each Olympic stadium, were conducted to the study using published literature and 

official releases. In addition, climate zones of host cities were identified in reference 

to world climate classification map. Later, demoghraphic data and information 

gathered by direct contact with official demographic agencies for all twenty-two 

Olympic host cities. The drawings, skethes, and figures obtained from the literature 

were processed as scaled schematic drawings to be used for ñplaying field orientationò 

and ñviewing comfort of standsò analyses. 

 

1.4 DISPOSITION 

 

The study is composed of five chapters. The first chapter is introduction, where the 

purpose and content of the study is introduced and the procedure is briefly described. In 

the second chapter, brief history of stadium building, stadium design principles related to 

their physical performances, and brief information about main stadiums of summer 

Olympic Games from 1896 to 2012 are involved. The third chapter comprises the material 

and method of the study. In the fourth chapter, results of the study are submitted and in 

the fifth chapter are discussed. Finally, conclusions are outlined in the sixth chapter. 
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CHAPTER 2 

 

 

LITERATURE  REVIEW  

 

 

 

In this chapter a survey of literature related with the origination of stadiums and their 

design principles is presented together with the review of main stadiums of summer 

Olympic Games from 1896 to 2012. 

 

2.1 THE ORIGINATION OF STADIUMS  

 

The concept and design for stadiums, like many other historical engineering 

masterpieces, was first developed in Ancient Greece and Rome. Stadiums as a huge 

theatre for the exhibition of physical feats, combine dramatic function and 

monumental scale which leads to powerful civic architecture. The word ñStadiumò 

comes from the Greek word ñstadionò, which is an ancient unit of length ranging 

between 177 and 192 meters. The stadium and hippodrome, two Greek buildings, and 

amphitheatre and circus of Romans contributed to the modern day stadiums which 

have many characteristics in common among themselves and with the modern day 

stadiums (Geraint et al., 2013). In modern day, Stadium is an covered or uncovered 

athletic field which is surrounded by seating tiers. The central field is also called arena 

(Nixdorf, 2008). 

 

2.1.1 Greece 

 

Heracles started the Olympic Games in Olympia, Greece in 776 BC in honour of his 

father Zeus. The origin of the Olympic Games is based on myths and legends like a 

majority of ancient history (OCOA, 1896). One such legend is that Heracles walked 
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six hundred steps, one after another, to determine the length of the track for the 

running event at the Olympics. This length, which amounted to about 192 m, was 

named a ñstadionò.The term 'stadium' was then used from here as the name for the 

running event and the field for the foot racecourse (OCOA, 1896; Geraint et al., 2013). 

 

Greek stadia also known as foot racecourses were laid out in a U-shape, with the 

straight end forming the starting line. These stadia varied in length for different cases, 

for instance the one at the Delphi was 183m long, and the one at Olympia was about 

192m. Such stadia were built in all cities where games were played. Some were 

formed naturally benefiting from hillside like the pattern of Greek theatres while 

others were built on flat ground. The similarity of the hillside stadia built in Olympia, 

Thebes and Epidauros to ancient Greek theatres is apparent. Those stadia are 

elongated theatres for exhibition of spectacular heroic feats. From those masterpieces, 

a direct line of development firstly runs to the multi-tiered Roman Amphitheatres, and 

ultimately to modern-day sports stadia (Nixdorf, 2008; Geraint et al., 2013). 

 

2.1.2 Rome 

 

Romans like Greeks perceived to integrate purpose-built buildings as part of their 

lives. The two of those buildings which are many characteristics in common with 

modern-day stadium are amphitheatres, which were designed especially for gladiator 

combat, and the circuses which were designed for chariot races (Geraint et al., 2013). 

 

A new building in amphitheatrical form was developed by militaristic Romans in 

order to accommodate the mortal combat spectacle. The building was an elliptical 

arena surrounded by high-rising seating tiers on all sides allowing the maximum 

number of spectators to have clear view of the fearful events staged at the arena 

(Nixdorf, 2008). The word arena comes from the Latin word for sand, or sandy land 

which refers to layers of sand spread on activity area to absorb blood (Geraint et al., 

2013). The overall form of the building was a complete ellipse which was shaped by 
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joining two ancient Greek theatres together. The size of Roman amphitheatres 

necessitated to construct the seating profile instead of benefiting from natural slope  

(Nixdorf, 2008). The greatest exemplar of this building type is the Flavian 

Amphitheatre, in Rome, better known as the Colosseum from the eight century 

onwards which has seldom been surpassed to this day as a rational fusion of 

engineering, theatre and art. Construction of the Colosseum started in AD 70 and 

completed 12 years later (OCOA, 1896; Geraint et al., 2013). 

 

2.1.3 Medieval and after 

 

Society has emphasized different activities through the history. The ancient Greeks 

and Romans set theatre, sports, and combat at the centre of their lives but this was 

slowly faded out in middle Ages when religion began to expand and the public 

activities outside of Church were neglected (OCOA, 1896, Nixdorf, 2008; Geraint et 

al., 2013). Therefore, architectural efforts for building of churches came into 

prominence and places of recreation and entertainment remained in the background. 

For the next 15 centuries no major new sports stadia or amphitheatres were built 

(OCOA, 1896). However, nations eventually found ways to balance different aspects 

of life and sports made a comeback during the Renaissance. Since then, stadium 

construction and rehabilitation has been ongoing across the world (OCOA, 1896; 

Nixdorf, 2008). 

 

2.1.4 19th century 

 

After the industrial revolution in 19th century, sports and stadium started to be grown 

after 15 centuries. In this respect, sport games became properly defined and different 

clubs and federations were developed. Great Britain was the first place to welcome 

organized sport, especially with great enthusiasm for soccer and rugby. Along with 

the growing fan population, the industrial revolution led to advancements in structural 

technologies so that appropriate stadiums could be built for specific sports (Nixdorf, 

2008). 
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2.1.5 Rebirth of Olympic Games 

 

The stadium as a building type saw a revival after the industrial revolution. There was 

a growing demand for mass spectator events from the public; there were entrepreneurs 

who wished to cater for this demand; and there were new structural technologies to 

facilitate the construction of stadia or sports halls. A particularly important motivation 

came from the revival of the Olympic Games at the end of 19th century (OCOA, 1896; 

Nixdorf, 2008). 

 

The modern Olympic Games began in 1896 in Athens, Greece, through the efforts of 

the Frenchman Baron Pierre de Coubertin. He made the Olympic dream his life`s work 

to revive the Olympic Games which had first begun in ancient Greece several 

centuries before the common era (Mallon & Ture, 1997; Mallon, 1998). At the 

instigation of Baron Pierre de Coubertin, a congress met in 1894, which led to the 

organization of first modern Olympic Games at Athens in 1896. For this purpose, the 

ancient stadium of 329 BC, which had been excavated and studied by a German 

architect and archaeologist called Ernst Ziller, was rebuilt to accommodate about 

50,000 spectators (OCOA, 1896; Geraint et al., 2013). From 1896 Olympic Games 

were held every 4 years except the years interrupted by World Wars. The modern 

Olympic Games are now more than a century old; the world celebrated the centennial 

games in Atlanta in the summer of 1996 (Mallon & Ture, 1997). 

 

2.2 STADIUM DESIGN PRINCIPLES  

 

Main Olympic stadium structures are designed to function properly and effectively 

for sport activities, particularly for summer Olympic Games. Those structures can also 

be used for multi-purpose activities during their service life. Therefore, those 

structures are expected to fulfill some specific requriements of their use. Those 

requirements have been defined in some standards, technical manuals or 

recommendations and guidelines, all of which have been prepared by the experts of 

relevant Committees. The list of those manuals/guidelines is given in Table 2.1. 
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Table 2.1 List of technical guidelines/recommendations on stadiums design. 

 

Guidelines / 

Recommendations 

Title Date Reference 

FIFA & UEFA Technical recommendations and 

requirements for the construction or 

modernisation of football stadia 

1995 FIFA & 

UEFA, 

1995 

U.S Green 

Building Council  

Sustainable Building Technical Manual: 

Green Building Design, Construction and 

Operation 

1996 USGBC, 

1996 

International 

Olympic 

Committee 

Olympic Movementôs Agenda 21 1999 IOC , 1999 

DIN 18035-1: 2003 Sportplatze-Teil 1: Freianagen f¿r Spiele 

und Leichtathletik (Sports Facilities-Part 1: 

Free equipment for games and athletics) 

2003 DIN, 2003 

British standards 

Institutions BS EN 

13200-1:2003 

Spectator facilities. Layout criteria for 

spectator viewing area-specification 

2003 BSI, 2003 

German Football 

Association 

Richtlinien Zur Verbessrung der Sicherheit 

bei Bundesligaspielen (english: Guidelines 

for improve safety in Bundesliga) 

2004 DFB, 2004 

MVStatt:2005 Muster-Versammlungsstªttenverordnung, 

begr¿ndung und Erlªuterung (english: 

Pattern venue regulations, justification and 

explanation) 

2005 MVStatt, 

2005 

International 

Olympic 

Committee 

Technical Manual on Venues ï Design 

Standards for Competition Venues 

2005 IOC, 2005 

FIFA Football Stadiums; Technical 

Recommendation and Requirements 4th 

edition. 

2007 FIFA, 2007 

Department for 

culture, media and 

sport 

Guide to Safety at Sport Grounds, 5th 

edition 

2008 Department 

for culture, 

media and 

sport, 2008 

Stefan Nixdorf Stadium Atlas: Technical recommendations 

for grandstands in modern stadia 

2008 Nixdorf, 

2008 

Adrian Pitts and 

Hanwen Liao 

Sustainable Olympic Design and Urban 

Development 

2009 Pitts & 

Hanwen, 

2009 

Gerraint John, Rod 

Sheard, and Ben 

Vickery 

Stadia; the Populous Design and 

Development Guide, 5th edition 

2013 Geraint et 

al., 2013 

International 

Association of 

Athletics 

Federations 

Technical Regulations 

For IAAF World Championships 

2014 IAAF, 

2014 
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The regulations or recommendations related with the Olympic stadium design and 

their physical performances are summarized with a focus on some selected items, such 

as ñspectator capacityò, ñorientation of playing field in stadiumsò, ñviewing comfort 

of stands areaò, ñbasic layout options for standsò, ñsafety zonesò, ñbasic options 

recommended for stadiums roofò, ñstandard dimensioning of playing fields for many 

sportsò and ñsustainability  issues for Olympic stadiumsò. The relevant explanations 

were done in detail under repsective subheadings. 

 

2.2.1 Regulations on spectator capacity 

 

The spectator capacity of a stadium depends on its function and purpose of design 

which affects the stadium size, amenities and overall design (Nixdorf, 2008). 

International Games require higher capacities compare to national and regional 

Games. There should be a right balance between required spectator capacity and 

desired spectator capacity.  

 

The regulations on minimum overall spectator capacity, including both seating and 

standing capacities, required for ómain stadiums of Olympic Gamesô as well as 

required for óstadiums in relation to specific sports gamesô are summarized below:  

- The minimum overall spectator capacity, composed of seating and standing 

capacities, required for main stadiums of Olympic Games is declared as 60,000 

persons (IOC, 2005).  

- Since end games (final matches) of Olympic soccer games are performed in main 

stadiums, a minimum of 50,000 overall spectator capacity is required by Technical 

Manual on Venues ï Design Standards for Competition Venues (IOC, 2005).  

- In addition, International Association of Athletics Federations has determined the 

minimum overall spectator capacity as 30,000 persons for international athletics 

championships (IAAF, 2014).  

- According to German Football Association (DFB) Safety Guidelines, the 

permitted ratio of standing capacity to seating capacity is 20% in maximum (DFB, 

2004).  

https://www.google.com.tr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CBsQFjAAahUKEwiI5LX86drHAhUCZ3IKHaOHA5g&url=http%3A%2F%2Fwww.iaaf.org%2F&usg=AFQjCNFaEe7_OxHIVdoRLXUguTqW91uWnA&sig2=Vk2B7C7-wXbREHjAENOgbw&bvm=bv.101800829,d.bGg
https://www.google.com.tr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CBsQFjAAahUKEwiI5LX86drHAhUCZ3IKHaOHA5g&url=http%3A%2F%2Fwww.iaaf.org%2F&usg=AFQjCNFaEe7_OxHIVdoRLXUguTqW91uWnA&sig2=Vk2B7C7-wXbREHjAENOgbw&bvm=bv.101800829,d.bGg
https://www.google.com.tr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CBsQFjAAahUKEwiI5LX86drHAhUCZ3IKHaOHA5g&url=http%3A%2F%2Fwww.iaaf.org%2F&usg=AFQjCNFaEe7_OxHIVdoRLXUguTqW91uWnA&sig2=Vk2B7C7-wXbREHjAENOgbw&bvm=bv.101800829,d.bGg
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- On the other hand, DFB and German Football League (DFL) define overall 

spectator capacity of 10,000 persons as minimum licensing standard criterion of a 

stadium for the games of regional divisions (Nixdorf, 2008). 

 

On the other hand, FIFA and UEFA Technical Regulations stipulate that all spectators 

should have a seat for qualifying matches, the Confederations Cup, World Cups and 

Olympic Games (UEFA, 2004, FIFA, 2007; Nixdorf, 2008).  

 

The minimum seat capacities determined by FIFA Technical Recommendation and 

requirements are given below in relation to the nature of FIFA Cup Competitions 

(FIFA, 2007; Nixdorf, 2008): 

- 30,000 seats for international tournaments 

- 60,000 seats for group games, last sixteen and quarter finals 

- 60,000 seats for opening matches, semi-finals and finals 

- 50,000 seats for Confederations Cup 

 

The minimum seat capacities defined by UEFA Venue Regulations are given below 

in relation to the nature of UEFA Cup and Championships (UEFA, 2004; Nixdorf, 

2008): 

- 30,000 seats for group games, last sixteen and quarter finals 

- 40,000 seats for quarter and semi-finals 

- 50,000 seats for opening matches/finals 

 

2.2.2 Recommended axes for the orientation of playing field in stadiums 

 

The favourable orientations for the stadiums related to sun exposure are defined or 

recommended in regulations/standards (DIN, 2003; Nixdorf, 2007; FIFA Football 

Stadiums, 2007; UEFA, 2011; Geraint et al., 2013) in terms of slopes in certain ranges 

which show the deviation for axis of operation in stadiums; in other words, slopes 

positioned between the axis of play zone and N/S axis. The orientation of stadiumôs 

site layout can be arranged according to those favourite slopes in order to save athletes 
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being blinded by the sun. The favourable/appropriate orientations which are 

recommended/accepted for the positioning of playing fields in stadiums are 

summarized in Table 2.2 in relation to the climate zone. The recommended playing 

field orientation range for Rugby, Football, and track and field games as well as best 

common axis for Playing Field orientation for many sports is shown in Figure 2.1. 

 

 

 

Table 2.2 Orientation of playing field recommended by guidelines and technical 

recommendations. 

 

Guidelines / 

Recommendations 

Appropriate axes 

recommended for the 

orientation of playing field 

Sports 

type 

Recommended 

Zone 

Reference 

DIN 18035-1:2003 North-South  

ὔὛᴆ 

All sports Northern/ 

Southern 

hemisphere 

DIN, 2003 

FIFA Football 

Stadiums Technical 

Recommendations 

and Requirements 

North-South 

ὔὛᴆ 

Football Northern/ 

Southern 

Hemisphere 

FIFA, 

2007  

 15Á deviation from North to 

West (*) 

15ÁN-to-W 

Many 

sports 

  

 

Stadium Atlas ï 

Technical 

Recommendations 

for Grandstands in 

Modern Stadia 

Range between 20Á 

deviation from North to East 

and 45Á deviation from 

North to West  

<(20ÁN/Eï45ÁN/W) = 60Á 

Athletics 

(Track and 

Field) 

 

Northern 

Europe 

 

Nixdorf, 

2008 

 Range between 20Á 

deviation from North to East 

and 75Á deviation from 

North to west  

<(20ÁN/Eï75ÁN/W) = 95Á 

Football 

and Rugby 
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Table 2.2 (Continued). 

 

UEFA Guide to 

Quality Stadiums 

North-South 

(ὔὛᴆ) 

Football Northern 

Hemisphere 

UEFA, 

2011 

 15Á deviation from North to 

West (*) 

15ÁN-to-W 

Many sports Northern 

Europe 

 

 

Stadia The 

Populous Design 

and Development 

Guide 

Range between 20Á 

deviation from North to East 

and 45Á deviation from 

North to West  

<(20ÁN/Eï45ÁN/W) = 65Á 

Athletics 

(Track and 

Field) 

Northern 

Europe 

 

Geraint et 

al., 2013 

 Range between 20Á 

deviation from North to East 

and 75Á deviation from 

North to west 

<(20ÁN/Eï75ÁN/W) = 95Á 

Football and 

Rugby 
Europe  

(*) Recommended as ñbest axisò for the orientation of stadiums óplaying fields 
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Figure 2.1 Recommended playing field orientation in northern Europe for principle 

sports types (Geraint et al., 2013, p.30, Redrawn by Author). 

 

 

 

According to the recommendations given for the best positioning of a stadiumôs 

playing field related to the sun exposure can be summarized as below: 

- For many sports, best axis of operation is defined as 15Á deviation from North to 

West 

- For all types of sports played in stadiums, favourable direction is mentioned as 

N/S axis (ὔὛᴆ). 

- For football games, N/S axis is also mentioned as acceptable direction. 

- For athletics, in other words track and field pitch games, the best for the orientation 

of playing fields is defined between 20Á deviation from North to East and 45Á 

deviation from North to West. 

- For football and rugby games, the acceptable range is defined between 20Á 

deviation from North to East and 75Á deviation from North to West. 
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2.2.3 Recommended and acceptable viewing distance 

 

Once the use of the stadium is specified, a decision should be made about the 

organization of stands around the playing field in order that the spectators have a clear 

view of the event. Viewing comfort of spectators depends on their distances from the 

playing field, therefore viewing distances should be well-arranged to provide optical 

comfort. Here, viewing distance is an important parameter for examining the 

efficiency of the spectatorsô stands. In respect to clear view of the playing field from 

all seats, ñoptimum viewing distanceò and ñmaximum viewing distanceò are defined 

or recommended in regulations/standards (BSI, 2003, FIFA, 2007, Nixdorf, 2008, and 

Geraint et al., 2013) for different sports to provide optical comfort for spectators. 

Those distances are set out from the extreme viewing positions to the diagonally 

opposed corners of the playing field by drawing a circle with a compass from each 

extreme point at the field which also corresponds with ñoptimum viewing circle 

(OVC)ò and ñmaximum viewing circle (MVC)ò at the playing field centre (Figure 

2.2). The obtained circles define the spectator area with optimum and maximum 

distances. The layout of the stands areas can be arranged according to those defined 

optimum and maximum viewing circles thus enhancing the efficiency of the 

spectatorsô stands. The recommended ñoptimum viewing distanceò and ñmaximum 

viewing distanceò for Soccer, Rugby, and athletics are summarized in Table 2.3. 
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Figure 2.2 Definition of ñoptimum viewing distanceò, ñmaximum viewing distanceò, 

ñoptimum viewing circleò, and ñmaximum viewing circleò for positioning 

spectatorsô stands area for soccer, rugby and athletics (drawn and adapted by author 

from sources BSI, 2003; Nixdorf, 2008; Geraint et al., 2013). 

 

 

 

Table 2.3 Recommended optimum and maximum viewing distances and optimum 

viewing circles for Soccer, Rugby, and Athletics. 

 

Event Type Optimum 

viewing 

distance  

Maximum 

viewing 

distance 

Optimum 

viewing 

circle (OVC) 

Reference  

Soccer, 

Rugby 

150 m 190 m 90 m BSI, 2003; FIFA, 2007; 

Nixdorf, 2008; and 

Geraint et al., 2013 

Athletics 190 m 230 m 130 m BSI, 2003; Nixdorf, 2008; 

and Geraint et al., 2013 
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2.2.4 Regulations on stand design 

 

The stand also known as Auditorium, is slopping structure with standing or seating 

areas for spectators to watch the event (Nixdorf, 2008). The stand structure is divided 

into tiers depending on concept and its capacity. Nixdorf (2008) defines nine types of 

basic grandstands layout which are used in design of stadiums. Those layouts are 

geometric transformation of extreme forms of rectangles or circles (Figure 2.3) 

(Nixdorf, 2008). 

 

 

 

Figure 2.3 Basic types of stands layouts for stadiums (Nixdorf, 2008, p.143). 
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As it is mentioned in IOC Technical Manuals on Competition Venues, in the design 

of stand areas consideration should be given to a safe and functional movement to and 

from the seating areas. Seating areas should be divided into sections to allow for safe 

and functional entry and exit for constituents (IOC, 2005). For this purpose, stands 

areas are divided into seating area, stairs, gangways, and ramps (Nixdorf, 2008).  

 

According to FIFA regulations, seats are required to be fireproof and capable of 

withstanding the rigours of the prevailing climate without undue deterioration or loss 

of colour (FIFA, 2007). Regulations have been established for seat dimensions in 

order to provide comfort for spectators. The regulation on places of assembly defines 

the 40 cm for minimum depth of the seat and 40 cm for tread thus results in 80 cm for 

total seating/standing width (MVStattV, 2005). Similarly, FIFA regulated 40 cm for 

minimum depth of the seat and 40 cm for tread (Figure 2.4) (FIFA, 2007). In addition, 

FIFA regulated the minimum width as 45cm and recommended a minimum width as 

47 cm for each seat (Figure 2.4). On the other hand, Nixdorf (2008) recommends the 

following grids for seating places: 

- Regular seat: 50 x 80 cm 

- Executive seat: 60 x 90 cm 

- Wheelchair: 90 x 150 cm 

- Media / press: 50 x 150 cm 

- Commentators: 160 x 180 cm  

 

The minimum width and depth for seats determined by IOC Technical Manual on 

Venues ï Design Standards for Competition Venues are given below: 

- Minimum seat width: 46 centimetres 

- Minimum depth : 80 centimetres ( total depth for seat and tread) 

- Minimum depth for temporary seating systems (recommended): 75 centimetres 

(total depth for seat and tread). 
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Figure 2.4 Diagram illustrating the required width and depth for seats by FIFA 

(FIFA, 2007, p. 106). 

 

 

 

As defined in Regulations on the Construction and Operation of Places of assembly, 

the maximum block size for seating places is 30 rows x 40 persons and. In addition, 

in the case of uncovered areas, there should be maximum of 20 seats in each side of 

gangway (MVStattV, 2005). 

 

As it is stated in EN/DIN 13200-1 in item 8.0 on walking length /distance there should 

be exit system inside buildings at a maximum of 30 m and in the open at a maximum 

of 60 m (BIS, 2003). Similarly, Regulation on the construction and operation of places 

of assembly, regulates that the distance of each spectator seat to the next exit leading 

out of the place may not exit 30 m. In addition distance to the next exit should not 

exceed the 60 m (MVStattV, 2005).  
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Moreover, Regulations on the construction and operation of places of assembly, 

defines width of flight routs as 1.2 m for every 600 person in the open and sport stadia 

(MVStattV, 2005) (Figure 2.5). The flight rout is measure as follow: 

- Minimum Width: 1.20 m 

- Maximum Width: 240 m (straight flight width for two people using the hand rail) 

 

According to DIN 18065 rules and principle dimension, a landing is required after a 

maximum of 18 steps (DIN, 2000). 

 

 

 

 

Figure 2.5 Diagram illustrating minimum requirement of 1.20 meters for every 600 

seats in stand design of flight routs (Nixdorf, 2008, p. 114). 
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Consideration on viewing distances is the first step in determining the shape of the 

stadium but in order to transform this into a three-dimensional plan the viewing angles 

need to be determined (Geraint et al., 2013). Sight lines and viewing perspectives are 

critical for spectators to be considered in stands design. Spectators must be able to see 

over the person in front of them, but at the same time not block the view of the person 

behind them. Many mathematical calculations are used to design adequate seating 

accordingly for the sightline (Nixdorf, 2008; Geraint et al., 2013). 

 

Engineers use what is referred to as the C-value in determining sightline quality and 

requirements within seating areas of a stadium. The C-Value is a variable that defines 

the quality of the spectatorôs line of vision over the head of the person in front of them, 

commonly known as óthe sightlineô (UEFA, 2011) (Figure 2.6). Simply put, a higher 

C-value means a clearer sightline for that spectator, and resulting in a better view of 

the playing field. In a well-designed stadium high C-values will be incorporated for 

spectators through the entire stadium (Nixdorf, 2008). Graubner (1968) defines the 

sightline as an imaginary line from eye of the spectator to the reference point on the 

field. óSightline elevationô or óCô value is defined as the vertical distance between the 

sightlines of two consecutively seated spectators (Nixdorf, 2007; Geraint et al., 2013). 

The C value in fact defines the angle of rake which affect the viewing angles of 

spectators (Figure 2.7). To calculate the C-value, the following formula is used: 

 

ὅ 2                                   (Eq 2.1) 

 

Where  

C = the C-value  

D = the horizontal distance from the eye to the point of focus (usually near the 

touchline)  

R = the vertical height from the eye to the point of focus (usually near the touchline) 

N = the riser height of each individual seating row  

T = the tread depth (i.e. the depth of the individual seating row) 

 

http://tureng.com/search/consecutively
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According to the regulations established by FIFA, UEFA, IAAF and EN/DIN 13200-

1, the minimum óCô value is determined as follow (Nixdorf, 2005): 

- Optimum / Recommended C value: 12 cm 

- Acceptable / admissible C value: 9 cm 

- In exceptional cases: 6 cm 

 

 

 

 

 

Figure 2.6 Diagram illustrating the variables to be considered for sightline 

calculations (Geraint et al., 2007, p.133). 
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Figure 2.7 Diagram illustrating varying C-value for sightline (Geraint et al., 2007, 

p.134). 

 

 

 

2.2.5 Planning Safety Zones for Stadium 

 

During the preliminary design stage of stadium, it is important to plan the position of 

stadium on the site and understand the relationships between its main areas. In this 

respect, five safety zones dividing the stadium in five main parts are recommended in 

the form of a plan layout (Geraint et al., 2013; Nixdorf, 2008). Here, the term zone 

refers to ring shaped layout of security belts and defined in Figure 2.8 as a schematic 

drawing (Geraint et al., 2013). 

 

The regulations emphasize mainly seven issues to form the basis for a safe stadium 

considering those five safety zones: 

- Identification of five zones (Figure 2.8) to allow spectators including disabled 

spectators, particularly those in wheelchairs, to escape from their seats in 

emergency situations towards safety zones: Here, the principal is to escape in an 

emergency to intermediate safety zones, and then to places of permanent safety 

outside. 
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- Providing a belt of space in the case of zone 4 and 5 to allow easy access for 

spectators from their cars in zone 5 to the appropriate gate in zone 4 to reach zone 

3 thus find their seats in zone 2; here Zone 4 and 5 should provide easy 

circumnavigation of stadium for the spectators from one gate to another 

considering that mistakes will be made by those spectators in finding the 

appropriate gate. 

- Providing a vehicle-free and permanent safety zone which is called Zone 5 where 

direct an easy access should be provided and its effective area should be enough 

for accommodating most of stadium population. Including the surrounding roads 

the recommended density for the Zone 5 is 4 to 6 people per square meter. 

- Providing perimeter zone as a security line called Zone 4 across which no one can 

pass without a valid ticket as well as serving as a temporary safety zone between 

Zone 3 and Zone 5 to which spectators can escape from the stadium and then go 

forward the permanent safety zone 5. 

- Providing a zone consisting of internal concourses and social areas called zone 3 

with a good level of fire safety to allow large number of spectators pass through it 

without risk and reach the final places of safety (zone 4 and 5). 

- Providing relatively safe zone called Zone 2 containing viewing terraces which is 

separated from performance area by barriers; here design of barriers must consider 

both crowd control and easy movement to allow spectators scape from fire or other 

emergency and reach to the Zone 1.  

- Providing the centre zone called Zone 1 to serve as both performance area and 

temporary safety place by properly designing the scape routs and barriers to allow 

spectators reach to the playing field area during an emergency. 
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Figure 2.8 Diagram showing five safety zones providing a simple framework for 

stadium design (Geraint et al., 2013, p. 31). 

 

 

 

2.2.6 Basic options recommended for Stadiums roofs 

 

As an architectural and structural element, roof is an important part of the stadium 

which protects spectators against rain, snow, hail, and sunshine and it can also bring 

a name for stadium as an intriguing part of the whole stadium structure. The decision 

on the roof type is made considering climate and spectatorsô demands for comfort. 

Modern stadia are incorporated with roofing systems in order to provide comfort for 
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spectators and fulfil  the requirements and regulations established by different sport 

federations (Nixdorf, 2007). For instance, according to the FIFA World Cup 2006TM 

it is required to cover all VIP and media seats and it is also recommended to cover all 

spectator seats. In addition to this, according to UEFA Technical Recommendation 

2008, all seats had to be covered for EURO 2008 (Nixdorf, 2007; UEFA, 2008). 

Similar to UEFA regulations, according to Technical Regulations for IAAF World 

Athletics Series 2014, championships all seats had be covered for international 

athletics (IAAF, 2014). 

 

According to Geraint et al., (2013), nine principle structural forms are defined for 

stadiums roof structures:  

- Goal Post structures 

- Cantilever structures 

- Concrete shell structures 

- Compression/Tension Ring 

- Tension Structures 

- Membrane structures 

- Air-supported roof 

- Space Frames 

- Opening/retractable Roofs 

 

Post and Beam structure is the simplest structural type as a roof to cover stands 

comprising series of beams and trusses supported by row of columns parallel to the 

playing field. The structure is economically sound but it has a disadvantage of 

obstructing the spectatorsô sightlines by a row of columns (Pitts & Hanwen, 2009; 

Geraint et al., 2013). The roofs over the East and West stands of White City Stadium 

can be mentioned as an example for this structural type (Figure 2.9). 
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Figure 2.9 Post and Beam roof structures cover the East and West stands of White 

City Stadium, London, England (Olympic Games, 1908). 

 

 

 

Goal Post structures are the improved version of Post and Beam structures with 

columns only on two ends of the roof. Therefore there is no viewing obstruction for 

spectators and entire length of the roof is spanned by a single girder. Goal Post 

structures can be executed over the rectangular stands with little or no corner seating 

part such as Ibrox Stadium (Pitts & Hanwen, 2009; Geraint et al., 2013) (Figure 2.10). 

A variant of this structural type is replacing the girder with arched truss, such as 

Galpharm stadium (Figure 2.10) (Geraint et al., 2013).  
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Figure 2.10 Examples of Goal Post structures. A: Goal post roof structure of Ibrox 

Stadium, Glasgow, Scotland. B: Goal post roof structure of Galpharm stadium, 

Huddersfield, United Kingdom. (Rangers, 2015; johnsmithsstadium, 2015). 

 

 

 

Cantilever Structures are one of the most commonly used structural type which is 

fixed at one end and hang freely over the stands. The major advantage of this roof type 

is the unobstructed view it guarantees spectators (Pitts & Hanwen, 2009). Such a 

structure can be erected on any length of stand while it spans depth of 45m or even 

more (Geraint et al., 2013). There are several types of Cantilever systems which can 

be erected over different type of stand layouts. Allianz Arena in Munich is an example 

of Simple Cantilever System (Figure 2.11). The roof over the Berlin Olympic stadium 

is cantilever structure with support/holding (Figure 2.11). In addition, the roof over 

the Frankenstadion in Nuremberg is another type of cantilever structures which is 

called cantilever structure with tie-back or restraining cables (Nixdorf, 2009). 
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Figure 2.11 Examples of Cantilever roof structures. A: Cantilever roof structure of 

Allianz Arena, Munich, Germany. B: Cantilever roof structure of Berlin Olympic 

Stadium, Berlin, Germany (Allianz Arena, 2015; Olympiastadion, 2015). 

 

 

 

Concrete shell structures are thin surface structures which curve in one or two 

directions. The strength and stability of those structures is due to their geometric shape 

rather than the firmness of material (Geraint et al., 2013). The roof over the grandstand 

of Zarzuela racecourse is an example of this type of roof structure (Figure 2.12) 

 

 

 

 

 

Figure 2.12 Concrete shell structure over the grandstand of Zarzuela Racecourse, 

Madrid, Spain (Michavila, n.d). 

http://divisare.com/authors/2144735410-ximo-michavila
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Compression tension ring structure is doughnut-shaped structure consisting of an 

inner tension ring and outer compression ring and radial elements between them (Pitts 

& Hanwen, 2009). Such a roof system is a suitable option both technically and 

aesthetically to be erected on existing bowl stadium (Geraint et al., 2013). The roof 

over the Rome Olympic stadium is an example of compression tension ring structure 

(Figure 2.13). 

 

 

 

  

 

Figure 2.13 Compression Tension ring structure over Rome Olympic stadium, 

Rome, Italy (Zennit, 2015). 

 

 

 

Catenary cable structure is another system for roof structures which consists of a 

compression arch (or arches) supporting cables hanging in catenary shape. The Twin 

gymnasia designed by Kenzo Tange for the 1964 Olympic Games is an example of 

this type with concrete slabs hung from steel cable which create one of the dramatic 

architectural forms of 20th century (Figure 2.14)(Geraint et al., 2013). 
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Figure 2.14 Catenary Cable Structures built for Twin gymnasia designed by Kenzo 

Tange for the 1964 Olympic Games, Tokyo, Japan (Whiting, 2014). 

 

 

 

Cable net structures consist of two parts; a three-dimensional net of steel cables and 

the fabric covering normally of plastics such as acrylic, PVC or polycarbonate 

(Geraint et al., 2013). The 1972 Munich Olympic stadium designed by Frei Otto is an 

excellent example of cable net structures (Figure 2.15). 

 

 

 

 

Figure 2.15 Cable net roof over Munich Olympic Stadium 1972, Munich, Germany 

(Mojtahedi, 2008). 

http://www.japantimes.co.jp/author/int-robert_whiting/
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Membrane structures are another type of roof systems for stadiums in which roof 

covering of membrane provides both the structure and enclosure. PVC-coated 

polyester fabric and Teflon-coated glass fibre (PTFE) are suitable fabrics for 

membrane structures (Geraint et al., 2013). The latter is expensive option but has a 

much longer lifespan. The PVC coating tends to get sticky with time and requires 

frequent cleaning while Teflon provides a somewhat self-cleaning surface Some 

countries have banned the use of PTFE-coated glass fibre because it produces toxic 

fumes if a fire occurs; for this reason expert designers and fire engineering is required 

for such roof systems (Pitts & Hanwen, 2009; Geraint et al., 2013). The Mound Stand 

at Lordôs Cricket Ground in London is an example of membrane structure (Figure 

2.16). 

 

 

 

 

 

Figure 2.16 The membrane roof structure over the Mound Stand at Lordôs Cricket 

Ground, London, England (Hogg, 2006). 

 

 

 

Air supported roof structures form an enclosure from plastic membrane with the help 

of internal pressure created by electric fans. This type of roof structure can only be 

applied for indoor stadiums which are commonly PVC polyester. In the case of 
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covering larger areas those roofs are sometimes reinforced by cables (Geraint et al., 

2013). Although air supported roof structures are relatively low in capital costs, large 

amount of energy is needed to continuously run the fans to keep the roof up. Therefore, 

such a roof structure is not considered as being environmentally friendly (Pitts & 

Hanwen, 2009; Geraint et al., 2013). The RCA Dome, formerly the Hoosier dome, in 

Indianapolis which was built in 1972 is an example of air supported roof structure 

(Figure 2.17). 

 

 

 

  

 

Figure 2.17 Air supported roof structure over the RCA Dome (Ludwig, 1988). 

 

 

 

Space frames are three dimensional grid of structural members which are stable in 

three dimensions. Large spans can be covered by those structural types with only 

perimeter supports. Space frames are efficient only if spanning in two directions 

(Geraint et al., 2013). Therefore, such a roof system is not appropriate to cover 

stadium stands unless the sections of roof between structural supports can be in a form 

of space frame (Mungan & John, 2011; Geraint et al., 2013). The San Siro stadium in 

Milan is an example for space frame roof structure which is an aluminium deck 

supported from steel lattice beams (Figure 2.18) (Geraint et al., 2013). 
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Figure 2.18 Space frame roof over the San Siro stadium, Milan, Italy (Vit torio, 

2014). 

 

 

 

Retractable roof structures are capable to be opened or closed that make it possible to 

convert outdoor stadium to indoor stadium. Those roof systems provide a protection 

from weather thus allowing numerous types of indoor events to be taken place 

(Geraint et al., 2013). Retractable roof structures can be divided into two types namely 

ñRigid retractable roofò and ñFlexible retractable Roofò. In the case of rigid retractable 

roof a frame structure is used for roof parts to be retracted, and materials such as glass, 

plastics, fabrics, and metal plates are stretched on the frame structure. An example of 

rigid retractable roof is Civic Arena (Figure 2.19) in Pittsburgh which was the first 

large scale structure with a roof that could be opened and closed based on crane 

technology (Mungan & John, 2011). Flexible retractable roofs are made of fabric 

materials, and the roofs are opened and closed by folding the fabric membrane. The 

roof over the 1976 Montreal Olympic stadium (Figure 2.19) is an early example of 

flexible retractable roof structure which is a gigantic fabric roof over the central arena 

(Mungan & John, 2011; Geraint et al., 2013). 
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Figure 2.19 Retractable roof structures. A: Rigid Retractable roof of Civic Arena 

1964, Pittsburgh, Pennsylvania, USA. B: Flexible Retractable roof of Montreal 

Olympic stadium 1987, Montreal, Canada (Dave, 2009; Julius, 2009.). 

 

 

 

2.2.7 Standard dimensions required for major sport types 

 

Here, the main sport types included in Olympic Games are Archery, Athletics, 

Badminton, Basketball, Cycling, Diving, Soccer, Hockey, Rugby, etc. while soccer 

and athletics among all are the types of outdoor sports, only played in main stadium 

structures. 

 

The acceptable dimensions required for each some sport types organized as being part 

of international sport games or competitions, such as Olympic Games, FIFA World 

Cup or UEFA Competitions are given below together with their sketches.  

- The IAAF standard dimensions required for an Athletics (track and field) Arena 

are 92.52m x 176.91m (Figure 2.20) (Nixdorf, 2008; Geraint et al., 2013). 

- The FIFA/UEFA standard dimensions required for a Football playing field80 are 

68m x 105m (Figure 2.21) (Nixdorf, 2008; Geraint et al., 2013). 

- The MLB standard dimensions required for baseball playing field are 120m x 

160m (Figure 2.22) (Nixdorf, 2008; Geraint et al., 2013). 

- The NFL Europe standard dimensions required for American football playing 

field are 117m x 56m (Figure 2.23) (Nixdorf, 2008; Geraint et al., 2013). 
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- The IRB standard dimensions required for Rugby playing field are 70m x 100m 

(Figure 2.24) (Nixdorf, 2008; Geraint et al., 2013). 

- The ICC standard dimensions required for Cricket playing field are 130m x 

150m (Figure 2.25) (Nixdorf, 2008; Geraint et al., 2013). 

- The AFL standard dimensions required for Australian Football playing field are 

145m x 165 (Figure 2.26) (Nixdorf, 2008; Geraint et al., 2013). 

- The FIH standard dimensions required for Hockey playing field are 60m x 100m 

Figure 2.27) (Nixdorf, 2008; Geraint et al., 2013). 

 

 

 
Figure 2.20 IAAF Standard dimensions for International Track and Field 

competitions (Nixdorf, 2008, p. 181). 
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Figure 2.21 FIFA/UEFA standard dimensions for Football playing field (Nixdorf, 

2008, p. 184). 

 

 

 
 

Figure 2.22 MLB standard dimensions for baseball playing field (Nixdorf, 2008, p. 

185). 
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Figure 2.23 NFL Europe standard dimensions for American football playing field 

(Nixdorf, 2008, p. 186). 

 

 

 

 
 

Figure 2.24 IRB standard dimensions for Rugby playing field (Nixdorf, 2008, p. 187).  
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Figure 2.25 ICC standard dimensions for Cricket playing field (Nixdorf, 2008, p. 

188). 

 

 

 

 
 

Figure 2.26AFL standard dimensions for Australian Football playing field (Nixdorf, 

2008, p. 189). 
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Figure 2.27 FIH standard dimensions required for Hockey playing field (Nixdorf, 

2008, p. 190). 

 

 

 

2.2.8 Recommendations and Guidelines Related with the Sustainability  Issues 

of Olympic stadiums 

 

The importance of environment and sustainable development was recognized by 

International Olympic Committee (IOC) following the declarations of Brundtland 

report (WCED, 1987) and Rio Earth Summit Agenda 21 (UNCED, 1992). The 

Olympic Movementôs Agenda 21 was then established in 1999 in order to encourage 

the members of the Olympic Movement including the International Sports Federations 

(IFs), the National Olympic Committees (NOCs), the Organising Committees for the 

Olympic Games (OCOGs), all other recognised federations, institutions and 

organisations, as well athletes, judges/referees, coaches and other sports technicians, 

for integrating sustainability principles into their operations (IOC, 1999; 2014). 

Similar to IOC, Sport Federations such as; F®d®ration Internationale de Football 

http://www.fifa.com/
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Association (FIFA) and Union of European Football Associations (UEFA) promoted 

sustainable development issues by including them into their Technical Manuals 

(FIFA, 2007; UEFA, 2011).  

 

The parameters for sustainable development are listed in Table 2.4 by reviewing some 

criteria mentioned/defined in manuals, recommendations and guidelines for buildings 

and stadiums (Table 2.4). Those parameters can be guiding for environmentally 

sensitive designs as well as useful to involve architectural and technological features 

of stadiums for protecting the environment and ecological life during their 

construction and service life. 

  

http://www.fifa.com/
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2.3 MAIN STADIUMS OF MODERN SUMMER OLYMPIC GAMES  

 

Throughout this section main stadiums of summer Olympic Games are pointed out for 

their success and important contributions to the field of stadium design. The purpose 

is to unravel the development of those stadiums as an engineering achievement. 

Among twenty seven Olympic stadiums hosted the Olympic Games, the stadium of 

1900 Olympics in Paris is eliminated due to the lack of information in published 

literature considering the parameters aimed to be assessed for the study. It is important 

to be mentioned that the Games of II Olympiad were held as part of the ñInternational 

Physical Exercise and Sport Competitionsò of the Worldôs Fair in 1900, with the result 

that the Olympic Events were lost among these competitions. There was no distinction 

between the Olympic competitions and the other sporting competitions. Also there 

was no official opening for the Games of II Olympiad (IOC, 2011). The relevant 

information about all Olympic stadiums from 1896 to 2012 are described under 

respective subheadings.  

 

2.3.1 The 1896 Panathenaic Stadium, Athens, Greece 

 

Greek stadium, the Panathenaic in Athens has roots that date back 2300 years into 

antiquity. Although the stadium corresponds with the ancient Olympic Games which 

were held in Olympia in western Greece, it never hosted an ancient Olympics (Easton 

& Weinberg, 2006). The stadium was built by famous orator Lycurgus in 329 BC as 

a place for Panathenean Games. It was located on the left shore of Ilissos where a 

ravine laid between two hills. The ground was raised to level of hilltops by which 

ravine was closed in on three sides and finally formed a horseshoe shaped slope 

(OCOA, 1896). 

 

The stadium was entirely restored and decorated by Athenian sophist, Herodes 

Atticues in AD 139. As a glorious part of restoration, the stadium was entirely covered 

with marble. In the former construction of the stadium, slopes were not covered and 

the spectators had to sit on the ground (OCOA, 1896). U shaped layout of the stadium 
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as two seating sides were protruded in the centre and inclined towards where they met 

semicircle section of the seats (Figure 2.28). These two sides were considered as part 

of circle with radius of 2000 meters. This was determined in order that the audience 

on both sides might get a better view. The Theatron, the space for spectators, was 

divided into two zones by diazoma 2.75 meters wide. Each zone constituted twenty 

three rows of marble benches laid on a foundation of limestone (OCOA, 1896). 

 

 

 

 

 

Figure 2 28 The plan of Panathenaic stadium in 1896 based on excavations executed 

in 1896 (Hellenic Olympic Committee, 1896). 

 

 

 

The Panathenaic stadium was chosen as a main venue for the first modern Olympic 

Games in 1896. In this respect the reconstruction project of the stadium was 

progressed by the direction of architect Anastassios Metaxas. The excavations 

executed by Ernst Ziller from 1869 provided comprehensive information about the 

stadium which led to reconstruction of the stadium with same plan as the stadium of 

Herodes Atticus (OCOA, 1896; Easton & Weinberg, 2006). It is important to be 
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mentioned that except ornamentations and stoas, all the indications of former 

construction was followed for the reconstruction project. Figure 2.29 shows the sketch 

of Herodes Atticusôs stadium according to the excavations carried out in 1869. The 

general view of Panathenaic Stadium during 1896 Olympic Games and its current 

situation are shown in Figure 2.30. The overall spectator capacity of the stadium for 

1896 Olympic Games was counted as 50000 seats (Geraint et al., 2010).  

 

 

 

 

 

Figure 2 29 The Theatron and Stoa of Panathenaic stadium constructed by Herodes 

in AD 139 (OCOA, 1896, p. 33). 

 

 

 

After Olympic Games Panathenaic stadium continued to host variety of events and it 

was declared as a National Architectural Monument in 1999 (Kiuri & Teller, 2015). 

In 2004 the Panathenaic stadium was used for the Olympic Games for the second time 

and archery, one of the Worldôs oldest sports had been held at the one of the most 

ancient sports stadia (Mallon & Ture, 1997).  
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Figure 2.30 The Panathenaic Stadium during 1896 Olympic Games and at current 

state. A: The general view of Panathenaic stadium during 1896 Olympic Games 

B:The general view of Panathenaic stadium at present (Olympic Games, 1896; 

Hellenic Olympic Committee, 2011). 

 

 

 

2.3.2 The 1904 Francis Field, St. Louis, USA 

 

The first American Summer Olympic Games held in St. Louis in 1904 which were 

later decided to be held in conjunction with Louisiana Purchase Exposition. Upon the 

desire of Department of Physical Culture which organized the Exposition, all Games 

were decided to be announced as Olympic championships in different sports (Lucas, 

1905). 

 

In 1902, the Washington University constructed a stadium in order to lease it for initial 

use by the Louisiana Purchase Exposition. Upon the decision to merge the Olympic 

Games and Exposition, the stadium served as the main stadium for both competitions. 

The stadium now called Francis Field, originally had 10,000 spectator capacity with 

reinforced concrete seating tiers in three sides; East, West, South. Figure 2.31 shows 

the part of South stand during Olympic Games in 1904. The stadium which was firstly 

planned to be dismantled after the Games, became a permanent part of the Washington 

university campus (Wuest, 2004; Gold & Margaret, 2012). 
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Figure 2.31 Section of South reinforced concrete stands filled with spectators during 

1904 Olympic Games (Olympic Games, 2015). 

 

 

 

Following the 1904 Summer Olympic Games, the stadium became the home for 

Gridiron contests for which the original clay running track has been replaced by a 

synthetic material track (Lennartz, 2004). Moreover, major college Footballs have 

been held in the stadium for which wooden stands erected on the North side of the 

field to increase the spectator capacity up to 20,000 in 1940s (Washington University, 

2015). In 1983, the stadium underwent a major renovation when east and west 

reinforced concrete stands were demolished and the spectator capacity reduced to 

4,000 seats (Figure 2.32). Moreover a new press box, a concession stand and ticket 

window, and a synthetic, eight-lane, 400-meter track were added. Following the 

renovation, the stadium continued to host soccer and athletics games (Wuest, 2004; 

Washington University, 2015).  
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Figure 2.32 The views of Francis Field before and after renovation in 1983. A: Shot 

of South stands the day before bulldozers arrived to remove the concrete stands. B: 

the shot of removed East stand (Wuest, 2004, p. 21). 

 

 

 

In 2003, the Francis Field renovated for the second time when existing seating tiers 

were resurfaced with concrete in order to improve its appearance. Moreover, in order 

to make the stadium accessible for disabled people two ramps and disabled persons 

seating area were added. Also, Press box was expanded and its roof was repaired. In 

2004, Artificial Turf was installed for the games of Bearsô Football and menôs and 

womenôs soccer team. Recently in 2012, the stadium was resurface again (Washington 

University, 2015). 

 

2.3.3 The 1908 White City stadium, London, England 

 

The White city stadium was constructed for 1908 Summer Olympic games. It was the 

first time that a stadium was specially built for Modern summer Olympic Games. The 

stadium designed by James Fulton was a building with steel frame structure providing 

seats for 63,000 spectators and standing room for another 30,000 spectators in the 
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grandstands (BOC, 1908; Geraint et al., 2013). One of the significant aspects of 

stadium was designing a swimming pool in playing field which was 100 meters in 

length (Mallon & Buchanan, 2009) (Figure 2.33). There was a large room inside the 

running track which was suitable to serve as field for Hockey, Rugby, Soccer, and 

Lacrosse matches. There were also platforms for wrestling, and gymnastics, as well 

as grass area for archery competitions. Therefore, spectators could watch the all 

Athletics, cycling, Gymnastics, Swimming, and Wrestling competitions at the same 

time (Mallon & Buchanan, 2009). The stadium was named as White City due to the 

white plaster buildings in the adjoining Exhibition during the Games. The Olympic 

Stadium of 1908 become a model for construction of Berlin stadium to host 1916 

Olympic Games which were unfortunately cancelled due to the First World War 

(BOC, 1908; Mallon & Buchanan, 2009).  

 

 

 

 

 

Figure 2.33 White City Stadium during Olympic Games, 1908 (Olympic Games, 

2015). 
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After Olympic Games the magnificent stadium of its time fell into disuse when 

surrounding exhibition buildings were demolished. Although spectator capacity was 

reduced, major events were not held in the stadium for many years (Mallon & 

Buchanan, 2009). The stadium started to be used when it was taken by Greyhound 

Racing Association in 1927. Following this the stadium became the centre of British 

athletics in 1932. In this respect, a new 440 yard cinder running track was replaced 

the old one and swimming pool was filled. In addition, stands area was fully-sheltered 

by covering both ends of the stadium (Mallon & Buchanan, 2009; Geraint et al., 2013) 

(Figure 2.34). 

 

 

 

 

 

Figure 2.34 White City Stadium after renovation in 1933 (Petersen, 1933). 

 

 

 

The Amateur Athletic Association moved their championships to a new athletics 

centre at Crystal Palace in 1971. This was the end of White city which was centre for 

british athletics for many years. However, the stadium continued to host Greyhound 
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racing competitions until 1984. The stadium finally demolished in 1984 and the land 

was used as a site for the headquarters of BBC (Mallon & Buchanan, 2009).  

 

2.3.4 The 1912 Stockholm stadium, Stockholm, Sweden 

 

The Stockholm stadium was constructed for the fifth summer Olympic Games in 1912 

which was designed by architect Torben Grut. The stadium was good example of 

Swedish national Romantic Movement which represented a union of reinforced 

concrete with brick construction (Schmidt, 1988). The stadium had 22,000 spectator 

capacity during Olympic Games. The rows of horseshoe-shaped stands having 10,500 

seat capacity were constructed with reinforced concrete in upper part and timber 

construction in lower part. All upper seats were covered by roof supported by timber 

masts. In addition, temporary stand was constructed at the North of the stadium 

consisting of 3,050 wooden seats and standing area for 8,450 spectators (Figure 2.35) 

(SOCOG, 1912; Schmidt, 1988). 

 

 

 

 

 

Figure 2.35 Permanent and temporary stands of Stockholm stadium during 1912 

Olympic Games. A: section of West permanent stand consisting of upper reinforced 

concrete fully-covered stand and lower uncovered timber stand. B: temporary North 

stand consisting of Seating and standing areas (SOCOG, 1912, p. 138,p. 186). 
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After Olympic Games Stockholm stadium continued to host major events such as Ice 

Hockey World Championships, Swedish Bandy finals, and national football matches 

(Stockholms Stad, 2015). In 1958 Northern concrete stand was constructed for 

European Championships. The equestrian events of 1956 Olympic Games were taken 

place in Stockholm stadium due to the quarantine regulations which made it 

impossible to take horses to Australia. In 1990 the North stand was demolished and a 

new stand was built in the same style of stand constructed in 1958 (Stockholm 

Marathon, 2015; Stockholms Stad, 2015). The Stockholm stadium was declared as the 

Local Historical Building in 1990 (Kiuri &Teller, 2015). Spectator capacity of the 

stadium at current state is 14,500 seats (Figure 2.36) (Stockholms Stad, 2015). 

 

 

 

 

 

Figure 2.36 Stockholm stadium at current state. A: google earth image of Stockholm 

stadium. B: Stockholm stadium uncovered North stand and partially covered East 

stand (Google Earth image, 2015; Scherman, 2007). 
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2.3.5 The 1920 Olympisch Stadium, Antwerp, Belgium 

 

The 1920 Olympisch stadium was originally an Athletics stadium built in 1914 by 

Somers and Montigney (Renson & Marijke, 1997). The stadium was expanded to be 

used for the 1920 Olympic Games. In this respect, the existing grandstands were 

enlarged and a small grand stand was built thus spectator capacity raised to 30,000. 

The spectator capacity consisted of 10,000 seats and standing spaces for another 

20,000 spectators. Two longitudinal grandstands at North East and South West were 

covered by roofs in the form of saddle structures supported by steel columns. In 

addition, a new running track was replaced with the old one for the Olympic Games 

(Figure 2.37) (Schmidt, 1988; Renson & Marijke, 1997). 

 

 

 

 

 

Figure 2.37 General view of the Olympisch stadium in 1920 (COF, 1924, p.29). 

 

 

 

After Olympic Games, stadium became a home ground for Beerschot Soccer team 

(Renson & Marijke, 1997). Over the years, some parts of stands were demolished and 

spectator capacity reduced to 25,000. In 2000, the stadium was renovated by 

Beerschot that resulted in a smaller stadium with four separate stands and seat capacity 
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for 12,771 spectators (Schmidt, 1988; Renson & Marijke, 1997). Figure 2.38 

represents the current state of the Olympisch stadium after major renovation in 2000. 

 

 

 

 

 

Figure 2.38 Olympisch stadium with four separate stands in 2015 (Google earth, 

2015). 

 

 

 

2.3.6 The 1924 Stade Yves-du-Manoir , Paris, France 

 

The Stade Yves Du Manoir was originally built for horse racing consisting of terrain 

track and wooden grand stands in 1883. In 1924 the stadium was completely converted 

to be used as the main stadium for summer Olympic Games. In this respect, the 

spectator capacity increased to 60,000 people, including 20,000 seats and area for 

40,000 people (COF, 1924). Figure 2.39 represents general view of the stadium during 

1924 summer Olympic Games. 
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Figure 2.39 General view of the Stade Yves Du Manoir during 1924 summer 

Olympic Games (Collection G.G., n.d). 

 

 

 

The seats were distributed in two parallel parts at East and West, each 144 meters in 

length and 26.73 meters in width. Those two parts at East and West were covered by 

roofs supported by metal frames. Figure 2.40 shows the section of West grandstand 

covered by roof. 
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Figure 2.40 Stade Yves Du Manoir, section of West grandstand covered by roof 

(COF, 1924, p.54). 

 

 

 

After Olympic Games, stadium was renovated and enlarged to be used for 1938 World 

Cup and European Athletics with the spectator capacity over 60,000 people. In 

addition, stadium was used for many soccer and rugby games. However, inauguration 

of new Parc des Princes in 1972 affected life of the Stade Yves Du Manoir severely. 

The major events of football and rugby started to be taken place in the Parc des Princes 

(Racing 92, 2015). After 1972, the stadium underwent several renovations that turned 

the stadium from an international stadium into the regional stadium. Finally, in 2000 

the stadium became a home ground for national rugby and soccer teams which were 

succeeded in bringing spectators back to Yves Du Manoir. In this respect, the stadium 

renovated and was ready with the capacity of 14,000 seats in 2009 (Racing 92, 2015). 
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2.3.7 The 1928 Olympisch Stadium Amsterdam, Amsterdam, Netherlands 

 

The Olympisch Stadium Amsterdam, designed by Jan Wils, was built in 1928 to be 

used as the main stadium for summer Olympic Games. The stadium had a spectator 

capacity of 31,600 including about 21,600 seats and standing area for about 10,000 

people (TNOC, 1928; Pauuw, 2000). Stadium is a reinforced concrete skeleton 

covered externally by a brick fa­ade which represents the architectural style of the 

architect Frank Lloyd Wright (Schmidt, 1988). Two longitudinal stands at East and 

West with seating accommodation were covered by the roof structures. The Figure 

2.41 represents the Olympisch stadium during 1928 summer Olympic Games. 

 

 

 

 

 

Figure 2.41 General view of the Olympisch Stadium Amsterdam during the 1928 

Summer Olympic Games (TNOC, 1928, p. 297). 
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After Olympic Games, it was decided to renovate the stadium to accommodate more 

spectators when International Federation of Association Football (FIFA), announced 

a new tournament: the Football World Cup. In this respect, spectator capacity 

increased to 60,000 people in 1937 by a concrete superstructure on top of the red 

bricks which made the stadium to lose its beauty (Pauuw, 2000). After renovation, 

stadium continued to host major events and was the home ground for national Soccer 

and American football clubs until 1990ôs. In 1990ôs the municipality of Amsterdam 

which was not interested in the historical meaning of the building decided to demolish 

the stadium and use the place to build houses. Fortunately, Piet Kranenberg, a 

commissioner of the stadium succeeded in scheduling the stadium for preservation 

and finally, in 1992 stadium was listed as National Architectural Monument (Kiuri & 

Teller, 2015; Olympisch Stadion Amsterdam, 2015). In this respect, a renovation plan 

was conducted by Architect Andre van Stigt. During renovation in 2000, concrete 

stand of 1937 was pulled down and spectator capacity was reduced to 22288. As a 

result, the stadium gained same look as in 1928 (Figure 2.42) (Olympisch Stadion 

Amsterdam, 2015). 

 

 

 

 

 

Figure 2.42 Generall view of the stadium after renovation in 2000 (Reuters, 2014). 
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2.3.8 The 1932/1984 Los Angeles Memorial Coliseum, Los Angeles, USA 

 

The Los Angeles Memorial Coliseum designed by John and Donald Parkinson was 

constructed in 1923 which was the largest Stadium in Los Angeles at its time (Los 

Angeles Memorial Coliseum, 1984). It is the only stadium in the world which was 

used as the main stadium for the summer Olympic Games two times in 1932 and 1984. 

In order to host the 1932 summer Olympic games, 25 stepped tiers were added on top 

of the stands that increased the seating capacity from 75,000 to nearly 101,574 

(OCLA, 1933; Los Angeles Memorial Coliseum, 1984; Lacoliseum, 2015). In 

addition, VIP Tribune for members of international and national committees, 

presidents, special guests and juries were provided that was not thought in the previous 

construction (Lacoliseum, 2015). The stadium is a reinforced concrete, cast in place 

structure on a sloped bank of a sand and gravel pit (OCLA, 1933; Los Angeles 

Memorial Coliseum, 1984). Figure 2.43 shows the general view of the stadium in 

1932. 

 

 

 

 

 

Figure 2.43 General view of the Los Angeles Memorial Coliseum after renovation in 

1932 to host Summer Olympic Games (OCLA, 1933, p.37). 
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In 1964 stadium underwent a renovation and old benches were replaced by theatre-

type chairs were. The spectator capacity was reduced to 93,000 seats (Lacoliseum, 

2015). 

 

For the second time stadium hosted the summer Olympic Games in 1984. In order to 

host the Games, new track was installed and first row of seats on the north side of the 

stadium was removed (LAOOC, 1985). The day before the opening ceremony of 1984 

Olympic Games, Los Angeles Memorial Coliseum was declared as National Historic 

Landmark for its contribution to the history of California (Figure 2.44) (Kiuri & 

Teller, 2015; Lacoliseum, 2015). 

 

 

 

 

 

Figure 2.44 General view of the Los Angeles Memorial Coliseum the day before 

opening ceremony of 1984 summer Olympic Games (LAOOC, 1985, p.74). 

 

 

 
























































































































































































































































































































































