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THESIS ABSTRACT

B mporfant as designers fo
make design decisions fhaf noft only ef-
fect and creafe resulfs for the immedi-
EENEES E T s i tuafion at hand, but 1 f
R OO fesponsibility to create and
e W fh fthe intenftion of fostering
an always changing, constantly adapting,
sustainable environment fthat proftects,
conserves and even harvests our natural
environment and preserves I f for fhe bef-
fermenf of our fufure generations. Wifh
et Deling said, we designers also have
fhe responsibilify of designing a place
rhat has the abilifty to move 1ts 1nhabi-
fants emofionally and physically through
fhe space withouf compromising its func-
i Ol oL An exorbifant amount of money
Bl ROl e e s - | S pvested 1nto designing
and consfrucfing sftadiums of fhis day and
age. However, mosf of fhe fime fthese in-
vestmenfts are nof fully recovered as fhe
stadiums fail fo remain effectively oper-
SRR el ar ly throughout the year or
even affer fthe major sporting evenf has
conc.| | ditsd Ihis leads fo a massive sfruc-
BRI e e s unable fo generate
BROWIN. O IS own resources ftao keep fhe
P RS gt and running. This leads to an
s b andoned building with a very high em-
legdywenergy . To alleviate fhis sifua-
Rt "hesis will be focused on de-
WG new and innovafive methods of
e SO ST ructing and utrilizing
S SUWENNE Sfadium architecture through
ESAWef robofics and 3d prinfing while
s IHERLC I "3 d vian_rage and exercising the
CSmedap=deoMe hods of femporary venue
SEEeE b T 0







RESEARCH QUESTION

HOW MIGHT TEMPORARY VENUE ARCHITECTURE BE USED TO
POSITIVELY IMPACT THE SOCIO ECONOMIC ISSUES RELATED
TO THE CURRENT TREND OF OLYMPIC STADIUM DESIGN



NARRATIVE

THESIS THESIS STATEMENT

e

Stadiums ftoday cost a large amount of money
build, and even more fo mainfain Furthermore  fI
embaedied energy required and fthe energy fooftprini
that is leff behind, 1s a cause for concern for a
suSTam Nadle fufture

[0 mirfigaftfe the socio-economic 1mpact of sta
Wi, orchifecture on our environment , 1t 1s 1Im
BEERRENE. 0 furn our aftenftion fo self-confained,
BN,  cNue archifectfure and to rethink fhe

BN s s d UM design




Project Focus Emphasis Goals

Sustainabilify Susfainability should be 3
key focus In any design buf for fhis proj-
ecf, 1t Is espe-cially 1mporfant because of
fhe scale and size of fhese massive sfruc-
fures The amount of resources used fo con-
stfruct such a buirlding should be a major
considerafion when planning. Renewable en-
ergy sfraftfegies and renewable resources

will be 1ncorporafted 1n consftrucftion and
post consfrucftfion deci-si1ons The overall
goal 1s fo have a self-sustained, efficient

burlding with as Liftle embodied enerqgy

Cost The high cost associafed wifh fthis
fypology 1s anofher concern. [f 1s vital fo
find a balance 1n aspect of building con-
stfruction and mainfenance Looking 1nfo al-
fernafive energy Is one significant mefhods
of keeping cosfs of mainfenance down post
consfrucftfion. This should be achieved wifh
cohe-sive collaborafion of today s wide-
spread fechnological advances

ve that fthe

Technology | sftrongly be e
oblemaftic 1s-
|
.
{

{
key aspect to solving fhe p
sues facing fthe design of f
'n the incorporafion of fec
Ing new mefhods fthat make 3

s typology 1Is
ology Find-
arge venue

like this possible will comprise of using
strong, lights weight materials that are
movable wifh fhe help of aufomafion and ro-
botics







PROJECT TYPOLOGY

Stadium Architecture

Typological research was based on
stfadium archiftecture particu-
larly that which 1s able fo host
evenfts for large amounts of peo-
ple These sfrucfures need fo
have seafing fthat provides a good
view of an arena fhaft 1s fTyplcal-
ly at the cenfter of fthe stadil-

um. Sfadium Typology also focuses
on effecfive and safe egress for
fhese large groups of people An-
ofher prominent aspect of sfadium
architecftfure 1ncludes amenifies,
which vary from [omvem\eiT and
afgC e s s D "e ‘Me's'r oo sy WoNC0RiE ens =
sions

Temporary Venue Architecture

Anofthemn new research aspect
for my fthesis s looking 1nfo 3
parftly or._enfirely femporary ven-
ue sfrucfure The main reasaon for
LRSS s To MINnimize fthe BEmpact on
rhe ;environment and fo reduce fhe
carbon fooftprinft This would also
solve fhe major issue of aban-
doned sftadiums Mhatihare offen fthe
case with Olympilc shhadiums

B
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User/ Client

Clrent - Depending on fhe
stadium ftype fthe clientf
can vary "from a govern-
ment fo a sftafe or city

- ot ). C || AF T 1 MepSypuluinge
C Ldend . ou l-deaddlBSIONNINERN e
RPN VRN governing body for fhe
L T [ T e

m = V0 O S o W e (5=

The Football Club efc.

egse s S 00 p e NIESN
asfts of all ages. This
wi ll fneclude Liftfle chil-
dren fo fthe elderly | T

S " Imperafive fo meef
Beoper ADA stamdards Us -

ers wilbl also +nclude
g me 0 digniftaries and
Fhey Wbl tyvpircally need

VITRW [N S e emees o g f -
T el S e o A a1 O e
N e, W GmC pl( -~ s RO NN
bpe apdesignated «loca-
S flon @y @eeel « and 1 hoah
enf. Finally, the
will need fto have
facilifties for fthe

e
0




Project Justification

IThis fypology uses a large volume of resources 1In
eVerV s gge of ks consfructfion and even posft con-
puction. Ihe measure of mafterials and resourc-
rﬂﬂfrgo A fo Mmalnfalining fhese buildings need
e rTeduced subsftanftfially or af fthe very least
fhis Issue would be jJusftified I f fThe usage of

fhe faclilify was such fhatft fhe amounft of resourc-
es fhaf I needed was warranfted. There should be
no doubfi fhaf fhere Is a problem In fhis system.
IThe consfanfly deplefing resources fhaft we I1nvest
in These large sfrucfures should atft least see a
DOl ot hat. 1 s worthwhile. Our planef cannof af-
ford fo keep Ingesfing fheir valuable assefs iInfo
such projecrs. For These ‘reasons If 1.s Iimporfant
fo find a new mefthod for building and mainfaining
fhese sportfts arenas. Sporfs enfhusiast should have
fhe chance fao sftill enjoy fthese spectacular sport-
Ing evenfs wifhouf mankind and mofher nature hav-
Ing fo pay such a high opporftunity cost .
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The plan of action for fthe design process will
stfarft much like many of fthe ofther sftudio pro-
jects. It 1s key to have a sfrong foundafion fo
go off of for a fthesis building design
Project design will begin by looking aft the sifte,

Its elements and the culfure and feel sur-round-
FEEa =S At this point concepfual design will
start taking Ifs course

Conceptual design will lead 1nfto schemaftic de-
sign where soft geomefric shapes will transform
Info defined funcfional spaces.

F Ry @ P e
development

be prudent for fthe structural

“,
to Ol S U I Once the maln SitEUEe=

Ll
. ofl

fural elemenfs are I1roned ouf 1T will be fTime fo
lals and building envelop design

ook | 0T 0 (NERNNE




Fach of fthe sfteps above will need fo be 1In
col-laboraftion with fechnological and sysftemic
pro-cess of fthe fhesis design. |f 1s crucral fthat
bofth of fthese aspecftfs go hand 1n hand

Revisions will need 1n fo be made affer each re-
view and consftanfly fthroughout fhe project fo
have a successful end design

Once fthese processes are complefed fo saftisfac-

firon | plan fto franslafte them Info video render -
'ngs and some sftill renderings for board layout

Model making 1s likely fo begin af fthe laft-

fer stage once a3 con-crefe end design has faken

shape .




RESEARCH PAPER

Infroduction
This year fthe world held
yef anofher greaf Olym-
pics. This infernafional
sporting evenft has be-
come a ftradiftion 1n hu-
man culfure with more
fhan 200 nafions par-
frcipating. And ev-

ery four years fthe host
counftry of fthe Olympic
games will pull ouft all
fhe stops and deliver an
epic show. In fthe four
years of preparation,
fhe host counftry 1ngests
many millions of dollars
info 1nfrasfrucftfure and
resources and 1f 1s not
uncommon for counfries
Fo hift over 9 figures

A major parf of fthe

cosfts 1s 1n designing
and building fthe arenas
or the Olympic stadi-ums
| Fself Australia spent
nearly $700 million on
fhe stadium alone Chi-
na - $480 million on fhe
Bird s Nesft and Lon-
don - $537 million The
winter Olympics games 1IN
Sochi, Russia a whaop-
ping $51 billion. Notf

fo menfion fthe cosfts fo
mainftain these massive
stadium buildings year
af-fter year

The Olympic Stadiums ar
built to accommodate
fhousands of people.
When 1t 1s fthe larges
sporfing event that ex-
lsts, with over 200 n
frons partfticipating,
fhe numbers for stadi-
um seafing will naftura
ly have fo be way abov
3
r

—+

(aV)]
|

fhe normal sfadium se
'ng plan There 1s ve
Litfle chance fthat ftho
seafts will ever again
see as many spectfafors
as It did for fthe Games
So what happens as soaon
as fthat forch goes out?
This, 1n general 15
fhe problem with fthe
Olympics fhe Games gal
vanize fheirr host cif-
les, creafe a fesfive
aftmosphere, spur
¢ development--and fhe
fhey are gone Olympic
Villages usually furn
'nfo housing, parks and
'nfrasfructure remailn,
and smaller facili-
fles can even be of
but fhe major monuments
fhat fthe Games apparent
ly necessitate rarely
serve their cities well
The Bird' s Nest by Her-
zog & de Meuron has saf
largely empfy since fhe
2008 Games 1n Beljing
(Betsky 20713

t
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f
y
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econom-
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Sustainable Stadium de-
sign and Consfructiaon
Defining the Problem
l'n Beiljing, host fo

fhe 2008 Summer Games
fhe Chinese government
struggles to firll 1fs
Bird s Nesft stadl-

um, which cosft $11 mil-
l1on 3 year fo main-
Fain Now seafting 80,000
(after 11,000 tempo-
rary seafs were re-
moved following fthe 2008
Games ), fthe sitfte has be-
come a ftour-i1st affrac-
fron, butft lacks a requ-
lar fenant (Kim 20714
The Beijing stadium 15

and has been rec-ognized
as spectacular architec-
fure However , 1 f sftill
lacks the activity need-
ed to keep fthe sta-di-
um current as a func-
fironing building The
Bird s Nesft 1s not alone
'n this, fhere are many
ofher Olympics stadiums
fhat succumbed fto fhe
same fafe

To fthe lefft 1s Afhens
kayak course fhen and
now. What was once 3
frack filled and exuber -

ant  1s now bone dry
(Chester n.d. )
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Beljing s beach Volley
ball sftadium remains un-
used for fthe [ast eirght
years Right next fo

fhat 1s fthe dessertfed
and unmaintained kayak-
Ing cenfre for fthe bel-
jing 2008 olympics
(Chester n . d. |

It s a sad story, au-
thor and historian David

C Anfonucci ftold TODAY
com Eifther many venues
Jjust are no longer eco-
nomically susftfainable,
or fthey are overftaken by

fechnology or size (Kim
20714
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Blyfth Arena only sat
8,500, which 1s way foo

small fo host a hock-
ey game nNow, Anfo-nuc-
c1 saild Also, ski jJump-

ers Just became more adept
at what fthey were doing

and Jjumped longer dis-
fances, so fhe ski jump
was no laonger suifable or
safe [Kim 2014) There
are many variables fo
consider, ftechnology 1Is
changing so rapidly fthat
't 1s becoming more and
more dif-firculf fto predict
what would happen In fhe

span of five years There-
fore, we as designers need
fo be even more consclous
of fhe buildings we erect

“"That still leaves fthe
quesftion of why we In-
sanely 1nvesft so many re-
sources Into struc-tures
of such Little use Some -

body should devise a com-
pefifion fhat would do faor
sporfs what Burning Man
did for festivals build
't for fthe event, and fthen
fake 1 down, leaving no
frace. Or we should figure
ouf how fo reuse and re-
configure exisfting sfruc-
fures 1n such a way fhat
such renovafions are 1In
furn reversible and adapf -
able (Betsky 2013)
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Possible Solulions

More
um designs

Susfainable
Infegrated
definiftely one
Fion What |
Fhis 1s using
Five factics
ly, cuf down
cosfts buf more
fanfly fto redu
evenft mainfena
operafional co
's malnly what
fo the down fal
such a building
fer fhe games 3
The Velodrome .
2012"s flagshi
burlding, 1s 3
stfanding examp
fegrated desig
most 1nnovaftive
of fhe Ve
fensile cable-
sfructfure ., whi
made possible
confracfor eng
aft Stage C In
costing had In
ed that a conv
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more econ
more defa
SIS revea
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abled a ¢
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A Stadium that Is slight- |t soon emerged fhaf fhere

ly smaller were nof enough major
sporfting or musical eventfs
Mosft stadiums seem fao be oufside the Olympics fo
designed wifh femporary generafe large affendances
seffings such as seafing beyond fhe capacify of ex-
fhat can be faken down 'sting stadiums. The sfafe
post event However, most governmentf s
of the fTime fhese fempo-
rary stands consisft of Sydney (Crickeft Ground and
30,000 seafs and fhe sfta- Sydney Foofball Stadi-
dium 1s still left with um bofh had capacifies of
aboutf 80 000 seats. No around 40 000, and there
maffer how susfainable were few sporfing and ofh-
a design, 1 f fThe stadi- er evenfs fhaft could pro-
um si1ze IS Just foo big duce affendances beyond
for an evenf 1 f 1s more fhat level [Searle, 2002
fhan likely ftThaft fthat A - nofable excepfion was
venue will nof be se- fhe Rugby Waorld Cup final
lected fo hostf fhaft par- 'n 2003, for which Sftadi-
Fircular event . There can um Ausfralia s 80,000 ca-
be pre-fesfs and sfudies pacifty enabled Sydney fo
fhat can be done prior fto win hosfting rights. Such
consfrucfiaon fo minimize evenftfs were foo Infre-
fhis effect buf doing quent, however, and fhe
sfudies on already exist- consorfium suffered large
'ng stadiums s a good losses from fthe sftarft $ 24
indicafor and a place fo million 1n 199899, $11
sfart One such sftadium million 1n 19992000 and
building 1s fhe one fhat nearly as much 1n 200001
hosfed ftThe Sydney Olympic (Australian Financial Re-
Games view, T Sepfember 2001
|t fTakes years fo come (Searle 2012
Uup wifh reasonable post
games sfudies and af- The stadium 1n Sydney 1I5s
fer having 16 years fo an Insfance where fhe fem-
back up fheir research, porary seafing cuf down
fhe Australian government fhe size considerably vyef
has come fo fhis conclu- 't still wasn f enough
sion The capacifty of

fhe stadium for fthe Games
was 110,000, reverfing fo
80,000 postf-Games
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rary large scale sftructure
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evenf has concluded.  Where
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all ftime (Betsky 20713
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Work Ci1ted

Befsky, Aaron

2013 Design of Olympic Proporfions Japanese Archi -
fects Are Oufraged by fthe Size of fthe New Stadium Planned
by Zaha Hadid for Tokyo s 2020 Olympic Games, [fs Design
Nofwithstanding Everyone Should Be Concerned. Archifect
(Washington, D C ) 102(11) LB L8

This arfticle conveyed fhe imporfance of considering a
small scale stadium as a appose fo a large agustfentacious
strucfure |t draws affenfion to fthe fact that the Olym-
pics 1s an evenf that draws huge asudiences buf only once
'n a few decades. Which supporfs my argumenf for a fempo-
rary structure

Chester T1m

N . d After fthe Games Go: 17 Haunting Abandoned Olympic
Venues. Mashable hftfp://mashable com/2016/08/10/aban-
doned-olympic-venues/, accessed Ocfober 11, 2016

This article provided many differenft photographs and was
able fo give @ visual representaftiaon

of fhe I1ssue aft hand | feel thaft in fhis fopic 1 f 15
rmporfant fto see fhe post games sifuaftions fo furfher
sfrengfhen fthe imporfance of fthe iIssue 't will appeal fto
fhe audiftory and fhe visual learners [i1ke myself fo have

mages fo follow fhe facts.

Hartman, Hattftie
20172 Marathon Not a Sprint [Olympics 2012] Archi -
fects Journal 235010 L8

This article represented a sfrucfure fhat 1s considered

successful | believe 1t 1s 1mporfanft fto give examples
of projecfts that have gone well fo know what fthe line 1Is
fhat we must measure up fo. In this gquote 1t 1s also men-

froned that fthe beffter standard fhat fthey achieved was
due to exfensive research and i1nnovations Not fo mentfion
invesfting 1n sustainable design mefthods. Which 1s a key
element to fthe solufion

Kim, Scoff Sfump and Eun Kyung

20714 What Happens fo Olympic Venues after fhe Torch
Goes out . TODAY com. . http: //www today com/news/whaf-hap-
pens-olympic-venues-affer-torch-goes-ouft-2012152101, ac-
cessed Ocfober 11, 20716
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HOK Sporf and
Peter Cook

London, UK
2011

Capacity - 80




Achiev
Fhe L[ a
scale

Seafin
struct
and wa

[ransf

ed a balance befween fhe 1mmediafe needs of
rge Games stadium against a long ferm small
venue

g capacity starfted af 80,000 with femporary
ures for fhe opening and closing ceremonies
s shrunk down fo 25, 000

ormatiton still cost close fo $L00 million
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MUNICH OLYMPIC STADIUM

Frei Otto, Gunther Behnisch, Hermann
Peltz, Carlo Weber

Munich, Germany

1912

Capacity - 80,000




fo's 1nspiraftion for this design was fao 1mi-
e the alps. Wanted fo show Germany 1n 3 new
Light after War .
The roof 1s a covering of ftransparent acrylic
panels fthat are supporfed by a web of sfteel ca-
bles

The canopy covers nof on

ly the stadium buf also
ofher smaller spaces fto fh

e side
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Although fthe sce s much larage for an olympic
stadium,

with adequatfte pla ' s possible to apply
fhis same principal

for this ftypology design an olympic stadium
fhat ca

esources sed mulftiple fimes fthrough-




LONDON AQUATIC CENTRE

Zaha Hadid Architects
London, United kingdom
2005 - 2011

Olympic Fooftprint Area: 21.897sagm

Legacy Foofprint Area 15,950sgm




Zaha Hadid's
London Aqualtic Center
is considered a suc-
cessful example of
what Architecture ca-
fered to the Olympic
should embody and what
fypologies like stadi-
um Architecture should
characterize.

|t capltures the
style, grace and nov-

elty of what | feel a
building such as this
needs .

The stadium is a
good indicaltor of how
Olympic venues can
still be successful
post games due to
fransformations under-
faken to adjust seal-
ing capacilty.
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Perhaps fThe
mosft 1mporfanft el -
emenft of fhis de-
sign 1s fthe facft
fFhat fhe Agquafics
Cenfre 1s designed
wifth an 1nherent
flexibrlifty To ac-
commodate 17,500
specfafors for fthe
London 2012 Games
'n Olympic mode
while also provid-
'ng fthe opfimum
specftafor capacifty
of 2000 for use In
Legacy mode after
fhe Games .
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PERIS+TOTAL ARCHITECTS
TEMPORARY PAVILION

This design represenfs fhe use of Inexpensive
maferials fto creafe a functional yef elegant
design. Alfthough the scale of fthe project does
noft quife compare fo a stadium, the project em-
bodies fhe i1dea of using sfrong, lighf weight
material fo build a functional facility | f
also gives example to fthe efficiency of
rary venue architecture

Fempo-



Peris+loral.arquifecfres

Barcelona, Spain

2015

Area 300sgm
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FOREST GREEN ROVERS STADIUM

Zaha Hadid Architects
Strout, United Kingdom
Capacity: 5000 - 10,000



This project serves as a precedenf for a few rea-
sons. Most obviously 1t 1s a design that I1s visual-
ly and aesthetfically I1ncredible The low sleek design
reminds fhe specfafor of an animal’'s verfebra which
franslates and conveys lighftness and sfrength.

The sftadium also adapfs Ifself fo fthe exisfing land-
scape. [Ihis cohesive infegrafion enables fthe project
fo serve 1ts purpose whilst noft allowing 1t to dis-
furb or change fhe sife’'s sense of place.

This design has employed innovafive research in fhe
help of embodying low carbon consfrucfion and opera-
Fional process. Nof fo menfion as if is fthe first all
wood stadium building, 1t will have the lowest embod-
led carbon of any stadium in the world
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PROGRAMMING

With the programming atftfenfion was primarily
given fo fhe seafing capacify of sftadium, 1 fs layouf
and i1fs views.This was a main focus because wifhout
spectfafor saftisfaction 1t would be extremely diffi-

culf for a stadium fo be successful Fach seaf will
have a clear view of fhe performance arena. . Premium
seafs will also be a part of fthe seating schedule for

higher digniftaries and for ofthers that choose fto pur-
chase for exfra cosfts
Then fthe focus was diverted fo the afhletes and

fherr facilifies 't 1s essenfial also fthat fthe ath-
letes that fthese spectators come to wafch, are com-
fortable and they have all fheir necessifies mef For
fhose reasons a therapy room, gym, lounge and preper-
atron room will be 1ncluded along with the locker

Fooms




The ofher major requiremenfs are fthat of fthe media
and operafional sftaff Space will allocated and desig-
nated fo the media for fheir coverage wifth addittiaon-
al space for fheir equipment The stadium operaftion-

al staff will also have offices allofted 1n appropriafe
areas
Restrooms will be located adequately fhrough-

ouf fthe buirlding complying with ADA standards final -
ly aft fthis moment for stadium of 40,000 spectators,

3
LOOO parking spofs will be assigned fo ensure fthat fhe
of fthe event runs smoofhly

fransporfaton porfion




SPACE LIST

Function Met AreaMet Area Subtotal
Entry Loblby 8,191

Public Restrooms 325

Subtotal

Spectator Facilities

Speclator Capacity

Sites 22,700

Sideline Boxes 7000

Stadium Bow' Loge Seat 14,500

Fublic Restrooms 27,500

Guest Services 2,360

Police Services 780

Subtotal 284,140
Total Spectator Facilities

Food Service 9,200

Concession Stand 16,500

Retail Sales 3190

Subtotal 29,190
Athletes Facilities

Tolal Locker Room 25,000

Staff Lockers 3,000

Sports Training and Waight Rooms 20,100

Equipment’ Laundry 3,920

Support and Officials 5200

Subtotal 67,220
Media Facilities

Press Box 8,200

Media Support 3,220

Media/ Press Support 4,380

Subtotal 15,860
Administration and Operations Facilities

Tickel Oifice 1,950
Cffice/Cperations 3,557

Deckl Staging 4,804

Storage 14,782

MEP 32,551

Janitorial 2855

Subtotal 60,499
Concourse 75,000

Wertical Circulation 13,000

Sarvice Corridor 27,630

Subtotal 115,590

TOTAL APPROX. GROS55 SQUARE FOOTAGE 571,115




LAND USE REQUIREMENTS

Land Usa Araa

STADIUM FACILITY
Specisiors
Parking
Siatt
Wikl
Saricea

PHASE 1
FCOFLE GROES ARCAFLOOR BUILDING FOOTPRINT GAC

PECPLE
400, 000 285,000 5 B2 000 14%
T JE B0 1 S 9%
4000 1,520,000 5 204,000 5%
0 B0 i 380 1%

4110 1,561,800

Total Parking area Needed
Total Area with Building

800,000 + 365,020

B e e I o 2 |
e r i -

LAND ARCA

00,000

A )
318,300
380

365,020
1,165,020
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Funcfion

The building needs fo mainfain 1 fs funcfionalify af
all Times. This means fthat fthe building

must be able fo cater fo different capacifies and
still funcftion as 1 f af full capacifty. This

may mean fhe i1ncorporafion of movable seafing or

stfructure or bofh.

Form

Pracfrical yef has a sense of place Design should

bring abouf excifemenf as would fhe

games hosted within 1t Floorplan layouf should be
{

designed for open and easy circulaftion.

Circulaftion should be uninferrupted because fthe
large number of people using fhe

same. Fire exifts af all appropriafe locaftions. (on-
cession sftands easily ac-cessible by all

visiftors. Resfrooms should be fthe same. Box office
or premium fickef holders should be

viewing aft a higher elevafion. Space should be al-
located for media cov-erage. [The specfafors

as well as fthe field should be profected/shaded

from the elements (na-ture) Seating »
should be designed and placed so that each specta- Wl
for has a decent view of fthe event. . B 5

Cross ventilation should be look into as a crucial ,
part of fthe design pro-cess B T




Fconomy

't 1s very imporfanft fo make a refurn on fhe In-
vestmenft fthaf was faken fo consfruct fhis

burlding. Therefore, design should be elegant,
pracfical and mosft of all adapfable and

usable fThroughout fthe year. Susfalinable pracftices
should ftTake effect fThrough fhe design

process as well as consfructfion. Buirlding should be
designed fo be self-sufficrient fo a

greaf exfent buf wifh adequafte mainftenance when
needed .

Time

Time maybe the mosft I1mporfanf aspect fo consider
wifh my projecft as 1 f 1s fhe essence

of my fhesis This burlding should be designed 1In
order fo change wifh Time, whefher 1T 15

from monfh fo monfh or day fo day.
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The sit

ks

posed for a new maj
north to the picked locatlo'gﬁ

diums. the Century Link and Safeco St
Hence.the picked site would already have

jor ;nfustrucfure fo support this project pro-
posal.

In addition, the site is within close prox-
imity to downtown which means that restaurants,
bars and other commercial buildings that a sta-
dium needs to remain successful are already
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Puiget
Soened

Seaffle Is one of five rainiesft major US
cifies measured by fhe number of days per

year . Therefore, 1t has fthe significant
number of cloudy days This 1s 1mportant
fo know for fthe design. The average per-

cipifaftion s 34 .1 inches, while the num-
ber od days per year wifth percipirtaftion 15
157 Annual hours of sunshine 1s a fofal

of 2019 hours



Race™® Composition
B vevie 5 0%

o
| m Amencan (]
Amencan Indian and

alaska Habve [2%)
| ENEUTRELT)

T
B zome other Race (2.4%)]
B e or Mom Racee (5. 1%)

* O Race

Hizpanio ar Labina {of any raos)
makes up EE% of fe area pop ulation.
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[T 's always 1m-

porfa
stand
graph
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The sife currentfly
s known

hances
Droves

Fhe overall

fhat Landscape

d
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planted trees |[|f
nd foliage en-

fhe pedestrian experience and Im-

walkabilty Thus
design

S

a priofitfty faor
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SITE

"THIS THESIS 1S NOT SITE SPECFIC THE STADIUM S A KIT OF
PARTS THAT IS AELE TO MOVE FROM LOCATION TO LOCATION
IDEAL COMDITIONS INCLUDE ALL YEAR ROUND FOR THE TROP-
ICS AND SUMMER NONTHS FOR THE TEMPERATE REGONS




The idea was fto have Seatfle as the chosen site.
However, as research progressed it was defermined
that the stadiumj design would be portable and not
designed for one specific sight. The chart below
shows the ideal regions and times that would be most
sutable. Coastal areas are also favorable when ftaking
transport costs infto consideratftion

TROFIGAL: ANY TIME OF THE
; o=
St R - %

i fo— "] TEMPERATE: SUMMER/SPRING
~ FALL MONTHS
: ' i
R

=







Anofther crucrial aspect to consider fthat 1s
sometimes overlooked 1s staffing
Facilifty sftaff are criftical for fire pro-ftec-
urlding oc-cupants

Firon and li1fe safefy for b
during a game day event
Proper protftocol and operafional proce-dures for
crowd confrol, securify and way-finding

Should be well fThought outf and planned during
fhe desian sfage
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The smoke con-
Frol sysftem must
be designed so
Ffhat TtThe smoke
will remain af-
least 6 feet above
Fhe means of
eqgress .

Because of
fFhe s1ze and na
Fure of This Tty

pology, sftructur-
al fire profectiaon
will need fo be
assessed based on
and engineering
analyses of anftic-
lpafted fire expo-
sures .

The sprinkler
sysftem profectiaon
will vary heavily
wiTh an open roof
stfrucfture fto an
enclosed space.
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DESIGN METHODOLOGY

The design mefhadolo-
gy used here Is iInferprefive,
qualifaftive and logical argue-
ment .

The inferprefive 1Is rep-
resenfanfed by research such
as precedanf analyses and sife
analyses These will convey my
fake on what already exisfts.

For qualifative research |
have prodused hard facfs which
will be found 1n fhe research
paper porfion. Anofher qual -
faftitve mefhod | plan fo uflize
s personal i1nferviews For
fhirs [ will speak with profes-
sitonals fthaft have worked wifh
and have experience wifh sfta-
dium consftruction.

Lastly, once | have done

subsftanftial research | plan fTo
give my own Iferafion of what
| have found. My abilifty fo
crifically think and the ed-
ucaftrton | have receitved fhus
far allows me fo puf forfh an
'nfelligent soluftion fo fhis

problem facing sftadium archi -
fecture
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PLANS FOR PROCEEDING

Affter a discus-
siton wifth my fhesis stu-
dio professor, | foresee
many of my currenf 1deas
chang-1ng. While fthe
main premise of creaf-
posiftive change 1In
oclo economic sftance
adium con-sfruction
remain the same fthe
fo 1f and the mefh-
sed fo reconcile
lssue will eirfther
fake a small turn or even
change completftely.

Research will confin-
ue unti1l mid semester
even affer fthe designing
process 1s well on 1fts
w3y | f an 1dea or mefhod
seems more pragmafic fthan
fhe current @ decision
will likely be made fo go
back and revise fhe orig-
Inal argument




l'f | find a break 1In
next semesfter s work-
load, | plan fto make
3 visit to my chosen
sife, Seafftle, Washing-

fon. Here | hope fto get
3 sense of the site and
document the more de-
Failed elements of the
sife and 1ts surround-
I N g

Professor (Cruftch-
fl1eld menfioned gef-
fing me 1n fouch with
a few of his previous

colleagues fthat work at
Populous, the renowned
archiftecture firm that
speclializes 1n stadi-
um design and consfruc-
Fron. With this, | hope

fo grasp a deeper un-

derstanding of the pro-
cess that follows when
designing for this fy-

Lastly,

pology

| plan to have fthe
design complefed fwo
weeks before presen-
fafrons so that [ am
able to go back and
revise fhis fhesis
book proposal
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PROJECT JUSTIFICATION -

COSTS OF STADIUMS

2000 Sydney Olympic Stadium - $690
million
New South Wales ftaxpayers are pay
ing about $30.17 million a year fto
mainftain

2004 Athens Olympic Stadium - $290
million
An annual mainfenance cost of $10
million

2008 Beijing Olympic Stadium - $ 423
million
An annual mainfenance cost of $9
million

2012 London Olympic Stadium - $605
million
Conversion costs - $355 million,
Maintenance costs - 6.5 million

2020 Tokyo Olympics Stadium - $1.26
billion
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WHAT HAPPENS TO THEM




Athens, Greece - The Greek
government had to pay for ev-
erything, and, sadly, there
just wasn'ft any use for most
of the buildings, stadiums,
and courses after the games.

Beijing, China- 'Bird's Nest'
cost $423 million fto be built
which might ftake China 30
years to pay off. Hasn'ft been
used since the Olympics

Montreal, Canada - This tower
was originally built to open
and close the Olympic Stadi-
um roof for the Montreal 1976
Summer Olympics. Now it's used
solely to keep the roof, which
is no longer refractable, from
collapsing intfo the stadium.
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RESEARCH METHODS

STRATEGIES

Interpretive - Precedents Or Previous Case
Studies
Qualitative - Social and Economic issues

Simulation - Digiftal Models

TACTICS
Personal Interviews
Literature Reviews
Logical Iterations - Based on or with fthe

help of my research
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MODULAR DESIGN
MODULAR SHIP CONSTRUCTION




I
M

nterview 1
echanical E

Ship consftruction goes
es as building construc

Highly efficient mefthod

costs.

The same design can be

(buildings

)

client needs

with slight

Size of modular componen

storage

Capacity of
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(
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Intferview 1 -
Mechanical Engineer

- Modular design is a
proven method of effi-
ciency. The mosft im-
porftfant aspects of con-

struction are
scheduling, maintenance
and adequate capability
of Lifting equipment

alignment

Rohithe

Amarasignhe
Colombo

Dockyard
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TOURING THE FARGODOME




interview 2 - Bernie Larson
AssistantGeneral Manager - Far-
godome

Main ftakeaways

Being able fo finance a stadium with alter-
native methods. In this instance the Fargo
dome renfs out their own equipment

Space for sftforage and mechanical

- A lof of stadiums run at a loss because
the revenue from the fticket sales alone
isn't enough fto cover its running costs.
This ends up costing the city a lot of mon-

ey
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TOURING THE FARGODOME




Touring the fargodome was an unique
opportunity that allowed for me to see
info fthe

back of house operations required to
running, mainiftaining

and sustaining a stadium. a clearer
more

'

accurafe plan was able to be formed
through the

information i gathered.

Not all stadiums end their fiscal year
breaking even,

let alone making a profift, this is one
of the main

sefbacks of running a stadium. the far-
godome is

successful inmn this deparftment because
it takes

advantage of renfing out their own
equipment fo

clients that they play host fo. | was
told that

they if not for this extra income fhe
fardome may

also not be able to cover if's over-
heads

i was also able fo see first hand how a
stadium

sefup works with respects to mechani-
cal, electrical,

staging and storage

One of fthe main take aways fthat | took
from this

tour was importance of being able fo
finnance fthe

stadiums runing costs. The ofther is fthe
amount of

storage needed for this ftype of Venue
Architecture
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LITERATURE REVIEW



Stadia, Third Edition: A Design and
Development Guide

Geraint John, Rod Sheard and Ben Vickery
Takeaways-
Master Planning

Form and Structure

HVAC

Seafting

This publication al-
lowed for a befter un-
dersftanding of the above
by referencing differ-
ent existing examples

of stadiums under each
crifteria

The ftruth is that it is now very difficult
for a sports stadium to be financially viable

without some degree of subsidy
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SOLUTION

Modular Components
Risers (Folded Steel
plates)

Kit of Parts
Roof

Riser (Structure) - Post
and Beams

Usage Of A Temporary Canopy
System Vs A Permanent Roof
Structure

Shipping Conftainers
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SHIPPING CONTAINER PROCESS

Shipping confainers are infegral parft 1n
Fhis kit of parts
Serves fwo maln purposes
't 1s ftThe vessel fhat fransports all
parts 1 f most parfs needed fo assemble fhe
building
't also plays host fo fthe spaces fthaft
make up a convenfional stadium
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SHIPPING CONTAINER PROCESS




The images represent
the process of loading

building parts and com-
ponenfs into containers
from where they will be
shipped to their desti-

nation venue.

After which the parts
will be unloaded on
site and the contain-

ers then used for other
purposes throughout the

event

Once the event has end-

ed the parts will be
packed and loaded back
info containers and
on to a ship, where it
will store the parts
till the next event
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SHIPPING CONTAINER PROCESS

SPACE
The graph seen here Concessions
represents fthe spaces and
their square foortage. it Off
shows ho many shipping con- ICesS
tainers would be needed in
order fo make up the sqgft Storage
needed for that specfic
space.
i Bathrooms
Lockers
Utilities

Warm up space
Gym

Risers

Field

Track

Roof/ Wrap




40x10 SF # of SC Needs Mech.
20,000
5500
15,000
27,500
28,000
40,000
10,000
10,000
250,000
77056
75000

Total SC 391
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FLOOR PLAN LAYOUTS

Each square in the graph below represents & shipping con-
tainers. Making the square foofing of each square 400sqgfft.

The primary spaces all Llie on the first floor. The four
corners by the stands are dedicated to the Entrance, Ath-
letes Area, Concessions and mechanical. The restrooms me -

'

chanical space and storage have been situated mostly under
the spectator stands. Restrooms and concessions have also
been provided on the 2nd, 3rd and &4th floors for conve-
nience.

FIRST FLOOR PLAN

[m ]
. FESTROOMS. . .
UTILTIES | I
| LOCKENS i
STCRAGE il | -I . ]
T weRs uR
Gim | | . .
.

DFFICES

TICKCTNG

. CONCESSRING |

DT [ WWIRING

WIOELE WeASTER
TRERTMERT

STAGING

WERTICAL CIRCULA-
T
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SECOND FLOOR PLAN
THIRD FLOOR PLAN
FOURTH FLOOR PLAN
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ITERATIONS

The rfise [eSesaid
also spaces that
are usually be-
neafth fthem began
as a modular block
concept fthat would
fit in to the con-
straintfs of a ship-
ping container

However, it became
obvious that that

would not be fea-

SH{HpW S



K=1 T Pacs: T R i E e

All parts that would fit in standard SC
models (columns, beams, girders, nuts |,
bolts)would be shipped accordingly

Risers will be consist of folded steel
plates, that are modular in size

These will be welded on site to the
girder
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SUSTAINABILITY FEATURES

Solar panels

Natural heat generation from solar pan-
els can be used to reduce a stadium's

dependence on convenfional sources and
also reduce overall energy consumpftion.

For example, hot water for sinks and
showers can be provided by fthe collec-
tion, storage and use of solar energy,
produced by solar panels.




Photovoltaic panels

PV panels produce electricity whenever
sunlight shines on them.

They require Liftfle maintenance and are
highly effective

Using these features can supply clean en-
ergy back to the main grid on a day to day
basis and draw out energy on the day of
the event




MOBILE WASTE WATER TREATMENT PLANT

Using a wasfte water treatment plant is not only more sus-
tainable but it can also ensure that the water demands of
the stadium facility is being supporfted wifthout adding
too much strain on the city’'s main water sysftem

HOW THIS FITS WELL WITH A TEMPORARY VENUE
STADIUM DESIGN?

Container wastewater treatment plants are treatment sys-
tems fully installed in a container intended for the bio-
logical freatment of wastewater.

The plant will be insftalled in 20- or 40-foot containers.

Due to the modular design, planftfs can be configured easi-
ly and quickly according to fthe customers' demands.



Features

Modular Consftruction

Simple Transport Because Of Container Con-
struction

Multiple Usage Possible Due To Mobile Appli-
cation

Fully Auftomatic System Operation
Ready To Use Delivery

Durable Uncomplicated Operation
Robust And Space-saving

Homogenization About 24 Hours
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FINAL DRAWINGS
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APPENDIX
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3c¢9b/tumblr nly0TeGNS81qg9duool 1280 jpg

http:-//cdnfiles hdrcreme com/20972/0or1ginal/Seaffle

Jpg? 1426840961

https://upload wikimedia org/wikipedia/commons/e/ebk/Bell
Harbor Marina, Seaffle, Washingto JPG

http: //www. layoverguide com/wp-contenftf/uploads/2010/03/
Mounft-Rainier-from-Lake-Washingfon-Seaffle. jpg
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Jim%20Simmons%20(1) jpg
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