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Summer Olympics 

   Rio  London Beijing Athens Sydney Atlanta Score 

Sport Seats  2016 2012 2008 2004 2000 1996  

A
rc

h
er

y 

4
0

0
0

 

Origin 
Use of already existing 

samba stadium 
Use of cricket stadium 

already existing 
Built temporary Use of 114ad stadium Built for the OG Temporary structure 

0.7 
Legacy Still in use (for samba) Still in use (for cricket) Now dismantled Still in use Still in use Rebuilt abroad 

A
th

le
ti

cs
 

6
0

0
0

0
 Origin Built for OG Built for OG Built for OG Built for OG Built for OG 

Built for OG, partly built for 
deconstruction 

1.5 
Legacy Unknown yet Rented to football team Partially used Rented to football team Used for other sports 

The permanent part is 
home to a baseball team 

A
q

u
at

ic
s 

1
2

0
0

0
 Origin Built temporary for OG 

Partly demountable 
stadium 

Build for OG Built for OG 
Existing facility with 

temporary seating for the 
OG 

Existing facility with 
temporary seating for the 

OG 1.42 

Legacy Never dismantled, unused 
Demounted and 

permanent part still in use 
Repurposed 

Unused for 10 yrs. Then 
refurbished 

Still in use Still in use 

B
ad

m
in

to
n

 

5
0

0
0

 Origin 
Use of existing congress 

centre 
Use of existing indoor 

arena 
Built for OG Built for OG Built for OG 

Originally basketball arena 
for local university 

1 
Legacy 

Number of places reduced 
after, use unclear 

Still in use (multipurpose) Still in use 
Privately refurbished as 

theatre 
Now used as exhibition hall 

Still basketball arena for 
local university 

B
as

ke
tb

al
l 

1
5

0
0

0
 Origin Built for OG 

Use of existing indoor 
arena 

Built for OG 
Use of existing basketball 

hall 
Built for OG 

Adaptation of existing 
stadium 

-0.25 

Legacy 
Number of places reduced 

after, use unclear 
Still in use (multipurpose) 

Used as a multi sport 
stadium (also ice hockey) 

Still in use Used for multiple shows Still in use 

B
o

xi
n

g 

6
0

0
0

 

Origin 
Same as badminton 

Use of existing indoor 
arena 

Indoor arena renovated for 
the OG 

Created for OG 
Use of existing convention 

centre 
Use of existing basketball 

stadium 0.25 

Legacy Still in use (multipurpose) Still in use (multipurpose) Adapted for reuse Still in use Still in use 

C
an

o
e/

ka
ya

k/
ro

w
in

g 

1
0

0
0

0
 

Origin NA 
Use of existing facility with 

addition of temporary 
seatings 

Built for OG with mostly 
temporary seatings 

Built for OG Built for OG Use of existing facility 

0.2 

Legacy  Temporary seats 
demounted, still in use 

Temporary seats 
demounted, still in use 

Still in use Still in use Still in use 



   Rio  London Beijing Athens Sydney Atlanta Score 

Sport Seats  2016 2012 2008 2004 2000 1996  

C
yc

lin
g 

(t
ra

ck
 o

n
ly

) 

5
0

0
0

 Origin Build for OG Built for OG 
Built for OG with 

temporary seating 
Refurbished for OG Built for OG 

Same as archery 0.33 

Legacy Still in use but unclear Adapted for legacy 
Temporary seats 

demounted, still in use 
Still in use Still in use 

Eq
u

es
tr

ia
n

 

1
2

0
0

0
 Origin Built for OG 

Built with temporary 
seatings 

Used of another city's 
existing facility 

Built for OG Built for OG Built for OG 

0.5 

Legacy Unknown now Demounted Still in use Still in use Still in use Still in use 

Fe
n

ci
n

g 

4
0

0
0

 Origin Built for OG 
Same as boxing 

Built for OG Built for OG 
Same as boxing 

Use of an existing congress 
centre 

0.83 

Legacy 
Multiple reuse planned but 

unclear 
Used as convention centre Unused since Return to original use 

G
ym

n
as

ti
c 

1
2

0
0

0
 

Origin  
Same as badminton 

 Adaptable stadium built for 
OG Same as basketball Same as basketball 

-0.55 
Legacy   Still in use (multipurpose) 

Origin Use of existing hall 

Same as basketball 

Built for OG 

Same as basketball Same as badminton 

Use of existing basketball 
stadium 

Legacy Used for basketball 
Repurposed as 

multifunction hall 
Still in use 

H
an

d
b

al
l 

1
0

0
0

0
 

Origin  
Same as basketball Same as gymnastics Same as basketball 

 
Same as basketball 

-0.55 
Legacy   

Origin 
Built as a temporary arena 
meant to be reassembled Same as fencing 

Renovated for the OG Built for OG 
Same as badminton Same as fencing 

Legacy Never dismantled Still in use Still in use 

H
o

ck
ey

 

1
0

0
0

0
 Origin Renovated for OG 

Built for the OG with 
partially demountable 

seatings 

Built with temporary 
seatings 

Built for OG 
Built for the OG with 

partially demountable 
seatings 

Use of existing stadium 

2 

Legacy Now unclear 
Temporary seats 

demounted, still in use 
Demounted Unused 

Temporary seats 
demounted, still in use 

Still in use 

Fo
o

tb
al

l 

5
0

0
0

0
 

Origin 
Used a mix of existing 

stadiums and new ones for 
the world cup 

Used existing stadiums 
Mix of new and existing 

stadiums 
Mix of new and existing 

stadiums 
Mix of new and existing 

stadiums 
Used existing stadiums 

-1.33 

Legacy Unclear Still in use Still in use Still in use Still in use Still in use 



   Rio  London Beijing Athens Sydney Atlanta Score 

Sport Seats  2016 2012 2008 2004 2000 1996  
Ju

d
o

 

8
0

0
0

 
Origin 

Same as fencing Same as boxing 

Adaptable stadium built for 
OG and university 

Built for OG 
Same as boxing Same as fencing -0.42 

Legacy Still in use Now used by tv 

Sh
o

o
ti

n
g 

3
0

0
0

 Origin Make existing bigger 
Mix of temporary and 

existing venue 
Adaptable stadium built for 

OG 
Built for OG Built for OG Use of existing facility 

-0.33 

Legacy Now unknown 
Temporary seats 

demounted, still in use 
Still in use Still in use (repurposed) Still in use Still in use 

Ta
b

le
 t

en
n

is
 

5
0

0
0

 Origin 

Same as fencing Same as boxing 

Built for the OG with 
partially demountable 

seatings Same as gymnastics 

Use of an adaptable 
existing structure 

Same as fencing -0.67 

Legacy 
Temporary seats 

demounted, still in use 
Still in use 

Ta
ek

w
o

n
d

o
 

5
0

0
0

 

Origin 

Same as fencing Same as boxing Same as judo Same as handball Same as table tennis Same as fencing -1 
Legacy 

Te
n

n
is

 

1
0

0
0

0
 Origin Built for OG Use of existing stadium Built for OG Built for OG Built for OG Built adaptable for OG 

0.58 
Legacy Repurposed for volleyball Still in use Still in use Still in use Still in use 

Split in 3, fell in disrepair in 
2007 

In
d

o
o

r 
vo

lle
yb

al
l 

1
5

0
0

0
 

Origin Use of existing facility Use of existing facility 
Use of existing multisport 

facility 
Use of existing multisport 

facility 
Use of existing multisport 

facility 
Use of existing multisport 

facility 
-2 

Legacy Still in use Demolished (age) Still in use Still in use Closed in 2015 (age) Closed in 1997 (age)  

B
ea

ch
 

vo
lle

y 

1
2

0
0

0
 Origin Built temporary Built temporary Built for OG Built for OG Built temporary Built for OG 

2 
Legacy Demounted Demounted Still in use Unused Demounted Unclear 

W
ei

gh
tl

if
ti

n
g 

5
0

0
0

 Origin 
Same as badminton Same as boxing Use of existing gymnasium Built for OG, repurposed Same as boxing Same as fencing -1 

Legacy 

W
re

s
tl

in
g 

8
0

0

0
 Origin 

Same as fencing Same as boxing Same as judo Same as judo Same as boxing Same as fencing -1 
Legacy 



Winter Olympics 

   PyeongChang Sochi Vancouver Turin Salt Lake City Nagano Score 

Sport Seats  2018 2014 2010 2006 2002 1998  

C
u

rl
in

g 

3
0

0
0

 Origin Used existing stadium 
Designed as a portable 

venue for OG 
Built for OG Built for OG Used existing facilities Built for OG 

0.33 
Legacy Still in use 

Stayed, in use but financial 
problems 

Repurposed as 
multipurpose 

Unused then repurposed 
as ice hockey 

Still in use Still in use 

Fi
gu

re
 s

ka
ti

n
g 

&
 s

h
o

rt
 t

ra
ck

 

1
2

0
0

0
 

Origin Built for OG 
Designed as a portable 

venue for OG 
Used existing facilities 

Renovated an existing 
arena 

Used existing facilities Built for OG 
-0.75 

Legacy Used for concert (rarely) Stayed, still in use Still in use (ice hockey) Still in use Still in use (ice hockey) Still in use 

Ic
e 

h
o

ck
ey

 

1
0

0
0

0
 

Origin 
Use of an existing 

gymnasium 
Built for OG Built for OG 

Use of existing exhibition 
hall 

Built for OG Built for OG 

0.88 
Legacy Still used as gymnasium Still in use Still in use 

Still in use (as exhibition 
hall) 

Still in use Used as aquatic centre 

Origin Built for OG Built for OG Used existing facilities Built for OG Used existing facilities Built for OG 

Legacy Still in use Still in use Still in use Used for concerts Still in use 
Used as multipurpose 

arena 

Sp
ee

d
 

sk
at

in
g 

6
0

0
0

 Origin Built for OG Built for OG Built for OG Built for OG Built for OG Built for OG 

1.5 
Legacy Unclear future use Plans for exhibition centre 

Used as multipurpose 
arena 

Used as exhibition hall Still in use Still in use 
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𝐴𝑘𝑐𝑓𝑐,0,𝑑

+
6𝑀𝐸𝑑

𝑘𝑚𝑓𝑚,𝑑𝑏ℎ
2
≤ 1

𝑉𝐸𝑑
𝐴
≤ 𝑓𝑣,𝑑

𝜆𝑦 = 𝑙𝑘,𝑦√
𝐴

𝐼𝑦

𝜆𝑟𝑒𝑙,𝑦 =
𝜆𝑦

𝜋
√
𝑓𝑐,0,𝑘

𝐸0.05

𝑘𝑐,𝑦 =
1

𝑘𝑦+√𝑘𝑦
2−𝜆𝑟𝑒𝑙,𝑦

2

𝑘𝑦 = 0.5(1 + 𝛽𝑐(𝜆𝑟𝑒𝑙,𝑦 − 0.3) + 𝜆𝑟𝑒𝑙,𝑦
2)

𝛽𝑐 = 0.1

𝒌𝒄 = 𝐦𝐢𝐧⁡(𝒌𝒄,𝒚; 𝒌𝒄,𝒛)

𝜆𝑟𝑒𝑙,𝑚 = 1.15
√ℎ𝑙𝑙𝑎𝑡

𝑏
√
𝑓𝑚,𝑘

𝐸0.05



𝑘𝑚 = {

1⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡𝑖𝑓⁡𝜆𝑟𝑒𝑙,𝑚 ≤ 0.75⁡

1.56 − 0.75𝜆𝑟𝑒𝑙,𝑚⁡if⁡⁡0.75 < 𝜆𝑟𝑒𝑙,𝑚 ≤ 1.4
1

𝜆𝑟𝑒𝑙,𝑚
2 ⁡⁡⁡⁡⁡⁡⁡⁡⁡𝑖𝑓⁡1.4 < 𝜆𝑟𝑒𝑙,𝑚

𝑀𝐸𝑑 =
𝑞𝐸𝑑𝑙

2

8

𝑤𝑠𝑒𝑟 =
5

384
𝑞𝑠𝑒𝑟𝑙
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𝐾𝑖,𝑠𝑒𝑟 =
1

23
𝜌𝑚𝑒𝑎𝑛
1.5 𝑑

𝐾𝑖,𝑢𝑙𝑡 =
2

3
𝐾𝑖,𝑠𝑒𝑟

𝛾𝑖 =
1

1+𝑝

𝑝 =
𝜋2𝐸𝑖𝐴𝑖𝑠𝑖

𝐾𝑖𝑙
2

𝛾2 = 1

𝑎2 =
𝛾1𝐸1𝐴1(ℎ1+ℎ2)

2∑ 𝛾𝑖𝐸𝑖𝐴𝑖
2
𝑖=1

𝐸𝐼𝑒𝑓 = ∑ 𝐸𝑖𝐼𝑖 + 𝛾𝑖𝐸𝑖𝐴𝑖𝑎𝑖
22

𝑖=1

𝐼𝑖 =
𝑏𝑖ℎ𝑖

3

12
𝑎1 =

ℎ1+ℎ2

2
− 𝑎2

𝜒 =
𝐸𝐼𝑒𝑓,𝑆𝐿𝑆

𝐸𝐼𝑡ℎ
𝐸𝐼𝑡ℎ = 𝐸𝑚,𝑚𝑒𝑎𝑛

𝑏(2ℎ)3

12

𝜎𝑖 =
𝑀𝐸𝑚,𝑚𝑒𝑎𝑛

𝐸𝐼𝑒𝑓,𝑈𝐿𝑆
(𝛾𝑖𝑎𝑖 + 0.5ℎ𝑖)

𝜎1,𝑡ℎ = 𝜎2,𝑡ℎ =
𝑀𝐸𝑚,𝑚𝑒𝑎𝑛

𝐸𝐼𝑡ℎ
(ℎ1)

𝜙 =
𝜎1,𝑡ℎ

max⁡(𝜎𝑖)

 



𝜆𝑒𝑓 = √
𝑙𝑡𝑜𝑡
2 𝐴𝑡𝑜𝑡

𝐼𝑡𝑜𝑡
+
𝜂𝑛6𝑙1

ℎ

 



𝜀 = √
235

𝑓𝑦
= 1

ℎ0

𝑡𝑤
= 25.3 < 30.9 = 38𝜀

𝑏−𝑡𝑤

2𝑡𝑓
= 7.5 < 8.1 = 38𝜀

 



𝑁𝑅𝑑 =
𝑓𝑦𝐴

𝛾𝑀1
= 4442⁡𝑘𝑁

𝑉𝑅𝑑 =
𝑓𝑦𝐴𝑣

𝛾𝑀13
0.5 = 676⁡𝑘𝑁

𝑁𝑅𝑑 =
0.9𝑓𝑢𝐴𝑛𝑒𝑡

𝛾𝑀2
= 3661𝑘𝑁

𝐴𝑛𝑒𝑡 = 𝐴 − 8𝑑0𝑡𝑓 = 9970𝑚𝑚
2

𝜆̅𝐾,𝑦 =
𝑓𝑦𝑙𝑘,𝑦⁡

2 𝐴

𝜋2𝐸𝐼𝑦
= 0.03

𝜒𝑘,𝑦 =
1

𝜙𝑘+(𝜙𝑘
2−𝜆̅𝐾,𝑦

2 )
0.5

𝜙𝑘 = 0.5(1 + 𝛼⁡(𝜆̅𝐾,𝑦 − 0.2) + 𝜆̅𝐾,𝑦
2 ) 𝛼

𝜒𝑘,𝑧 = 1

𝐹𝑅𝑑 =
1

2𝛾𝑀1
3𝑡𝑤

2 𝑓𝑦√
𝐸

𝑓𝑦

𝑡𝑓

𝑡𝑤
𝛽1𝛽3𝛽4

𝛽1 = (
𝑏

2

1

5𝑡𝑓
)

1

4
= 1.12 ≤ 1.25



𝛽3 = 1 +
𝑠𝑠

ℎ−𝑡𝑓
= 1.5 ≤ 1.5

𝛽4 = 1.5 −
𝜎𝑥,𝐸𝑑𝛾𝑀1

𝑓𝑦
= 1 ≤ 1
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𝐹𝑣,𝑅𝑑 =
0.6𝑓𝑢𝑏𝐴

𝛾𝑀2

𝐹𝑡,𝑅𝑑 =
0.9𝑓𝑢𝑏𝐴𝑠

𝛾𝑀2
= 174𝑘𝑁

(
𝐹𝑡,𝐸𝑑,𝑏𝑜𝑙𝑡𝑠

𝐹𝑡,𝑅𝑑
)
2

+ (
𝐹𝑣,𝐸𝑑,𝑏𝑜𝑙𝑡𝑠

𝐹𝑣,𝑅𝑑
)
2

≤ 1

𝐹𝑏,𝑅𝑑 = min(
0.85𝑒1𝑓𝑢𝑑𝑡

𝑑0𝛾𝑀2
;
2.4𝑓𝑢𝑑𝑡

𝛾𝑀2
) = min(126,195) = 126kN

 



𝑈𝐶1 = (
𝐹𝑡,𝐸𝑑,𝑏𝑜𝑙𝑡𝑠

𝐹𝑡,𝑅𝑑
)
2

+ (
𝐹𝑣,𝐸𝑑,𝑏𝑜𝑙𝑡𝑠

𝐹𝑣,𝑅𝑑
)
2

𝑈𝐶2 =
𝐹𝑡,𝐸𝑑,𝑏𝑜𝑙𝑡𝑠

𝐹𝑡,𝑅𝑑

𝑈𝐶3 =
𝐹𝑉,𝐸𝑑,𝑏𝑜𝑙𝑡𝑠

min⁡(𝐹𝑣,𝑅𝑑;𝐹𝑏,𝑅𝑑⁡)
𝑈𝐶 = min⁡(𝑈𝐶1; 𝑈𝐶2; 𝑈𝐶3)

 



𝐹𝑡,𝐸𝑑,𝑒𝑐𝑐 =
𝑉𝐸𝑑𝑒

ℎ

𝐹𝑡,𝐸𝑑,𝑒𝑐𝑐 =
𝑉𝐸𝑑

𝑛𝑏𝑜𝑙𝑡

𝐹𝑎𝑥,𝑟𝑜𝑑,𝑅𝑑 = 𝐴𝑒𝑓𝑓𝑦𝑑

𝐹𝑎𝑥,𝑖𝑛𝑡,𝑅𝑑 = 𝜋𝑑𝑙𝑎𝑑𝑓𝑘𝑖,𝑅𝐷

𝑓𝑘𝑖,𝑅𝐷 {

4⁡𝑖𝑓⁡𝑙𝑎𝑑 < 250⁡
5.25 − 0.0005𝑙𝑎𝑑⁡𝑖𝑓⁡250 ≤ 𝑙𝑎𝑑 ≤ 500

3.5 − 0.0015𝑙𝑎𝑑 ⁡𝑖𝑓⁡𝑙𝑎𝑑 > 500⁡

𝐹𝑎𝑥,𝑅𝑑 = min⁡(𝐹𝑎𝑥,𝑖𝑛𝑡,𝑅𝑑; 𝐹𝑎𝑥,𝑟𝑜𝑑,𝑅𝑑)

𝑙𝑎𝑑,𝑚𝑖𝑛 = max⁡(0.5𝑑
2; 10𝑑)



𝑅𝑚𝑒𝑚,𝑑 = (𝐴 − 𝑛𝐴ℎ𝑜𝑙𝑒)𝑓𝑡,0,𝑑

𝑅𝑔𝑟,𝑑 = 𝑛
0.9𝐹𝑎𝑥

𝑹𝒅 = 𝐦𝐢𝐧⁡(𝑹𝒈𝒓,𝒅; 𝑹𝒎𝒆𝒎,𝒅)

𝑓ℎ,90,𝑘 =
0.082(1−0.01𝑑)𝜌𝑘

1.35+0.015𝑑

𝑀𝑦,𝑅𝑘 = 0.3𝑓𝑢,𝑘𝑑
2.6

𝐹𝑣,𝑅𝑘 = 𝑚𝑖𝑛

{
 
 

 
 

𝑓ℎ,𝑘𝑡1𝑑

𝑓ℎ,𝑘𝑡1𝑑(√2 + 4
𝑀𝑦,𝑅𝑘

𝑓ℎ,𝑘𝑑𝑡1
2 − 1 +

𝐹𝑎𝑥,𝑅𝑘

4

2.3√𝑀𝑦,𝑅𝑘𝑓ℎ,𝑘𝑑 +
𝐹𝑎𝑥,𝑅𝑘

4

𝐹𝑣,𝑅𝑘 = 𝑚𝑖𝑛

{
 
 

 
 

𝑓ℎ,𝑘𝑡1𝑑

(𝑓ℎ,𝑘𝑡1𝑑 (√2 + 4
𝑀𝑦,𝑅𝑘

𝑓ℎ,𝑘𝑑𝑡1
2 − 1)1.25

(2.3√𝑀𝑦,𝑅𝑘𝑓ℎ,𝑘𝑑)1.25

𝐹𝑣,𝑅𝑑 =
𝑛𝐹𝑣,𝑅𝑘

1.3

𝑈. 𝐶.=
𝑉𝐸𝑑
𝐹𝑣,𝑅𝑑

+
𝑁𝐸𝑑
𝐹𝑎𝑥;𝑅𝑑
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