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MISS Kamonphorn ROONGSAENG : Reuse of Materials in Architecture by
Upcycle Processes Thesis advisor : Assistant Professor Janeyut Lorchai, Ph.D.

This thesis is a study of the upcycle process in architecture especially the
starting materials from food packaging. From questioning the difference between the
architecture design process and the upcycle architecture design process.The purpose
of analyzing and synthesising upcycle processes is to reduce the risk of failure in
architecture. It is assumed that the upcycle architectural design process is different
from the traditional architectural design process, especially in the material related

process.

Upcycle evolved from recycling where upcycle process is one of the
mechanisms of re-material in architecture. Factors affecting upcycled architecture
are: 1) The design process is different from the traditional architectural design
process. 2) Designer's knowledge of processes and materials 3) Materials not designed

for use in architecture. The aforementioned factors overlap and are interrelated.

The results of the study revealed that the upcycle design process in
architecture is-caused by the above factors that are different as follows: 1) The
designer has experience with. materials and upcycle ‘methods. proficient and
successful They are performed in architecture in the same or slightly different way. 2)
Designers have experience in using materials, but the methods are different. There
may be some factors in which traditional methods cannot be applied to the
material, or the designer's decision to create a new experience and new approach to
the material. 3) The designer has no experience in upcycle. The designer has
experience in general design but has never used upcycled materials in architecture.

In this case, the design process is the most complex.

The details of the upcycle process in architecture start from the Outline
design / Concept Design. From this step, the characteristics of the material are

partially defined in order to narrow the scope of material selection. Then identify



likely component / material needs. For designers with no knowledge of materials,
studying material potential is the next step. When specifying the type of material
required The designer will be able to Identify likely sources. Attribution shortens the
seek/purchase good, which is carried out in tandem with other steps that take place
thereafter until construction. If the procurement of materials is unsuccessful or not
as desired, resulting in the process of finding alternatives if necessary, designers often
select materials that are similar to the original materials. to modify the design (Revise
design) as little as possible. May be renovated or reconditioned (Refurbish /
recondition if necessary) before entering the detailed design process. Projects with
complex or rethinking details are executed by maodelling (mock-up). But in case the
designer has experience with the same material in the same way. The designer can

carry out material preparation and construction.

The Goal-oriented design process from Addis (2012) used in architectural
design. is less complex than the upcycled design process. This process cannot be
applied to upcycled architecture designs. Goal-oriented design process with
reclaimed materials from Addis (2012) also differs from the upcycled architectural
design process in_ the detail and complexity of the steps. However, upcycling in

architecture depends on the material. and knowledge of the designer's process
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I~ o

n1sdnlaiAa (Upcycle) Aonasunanian umunduianviendndudilng 93
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AUAINEULIYIRANINAN Meanldlaense v3e Hiunseuumswlssunlidudeulneg
AilafanansenuraduIndeuLasinysounTEINAaeNIINTTINVeTanvsoNan a1
a "y a v ¢ ,a ¢ a A - v

WULAAIMIENTEONLUULTE9aTIA (a1 Bunsyle, 2559) falunssuiudueignisldnu
vaa¥an Inenafstaimualunisdnmseuayiannaleawansenusiedwinasy Inenis

WTEUTANMILLINIUAY WENIUSTIUAMTONS I UNALNY waziesuuianiaulildasiadl



Reuse Upcycle Recycle

m‘m‘;x‘umwvﬂuqmﬁ'zwvrsu

ASTUIUNTS fouuY USuasuantioy
upLazvany
o T e Usslomildaneidu
A5 Uselomildaonidy mslgauluminlmi
visenslganlui
nswasuuas Taawasuwlaudniios AL
UazAMA fyaAuvinas Tanmeuanunmadluiagueiln
- ‘ \
= A |
; S
= o [ ‘
: Yd A" a4
{ ' ) | i ! ) .

AN 4 LERIANELANANTEY Reuse, Recycle, Upcycle

At N5lgen (Reuse) wazslaidAa (Recycle) finuumnsaneainnsgsuiunisonlaiaa
(Upcycle) Wiasarnmslasn (Reuse) ansnsadinduinldlaaelaglidndudasmiunisuys

anndenoulaelunisdeussauwazldusylovdluninney quaimmifuvsonesas

o o

TuraueiinisilaiAa (Recycle) fasiianiiuenysznnaiundnnissladaniunisnasuly

(% ¥
v Y =

a v A Yoa @ & a v  ¢a a a o & 12
ﬂi%‘U'JUﬂ'ﬁllﬂ’]{L%’ﬁqiLﬂll LW@iV‘Lﬂ@?ﬁﬂfﬂ WUGUUEULUUNﬁG]ﬂm“WL@Nﬂi@maﬁﬂm"miﬁu%\‘]

9
AR BEal kN1 sENleAa (Upcycle) Wunsgunumsiiutnainassludaunsnsening
nannsldgneudaselidnasiluaa lnetanuiunssuiunisuatanmmeisnisiugiulay
fsanauaud® Anunmue¥ian iWelUisuingusgasanisidau liduniswasunsonis

[y

¥ansiail oonuuuMenuAnaiisassd annsaldldfuiagmnuszinn uaziiiunmen i
War b uTan

Mnitnanudiedu nslden (Reuse) msdwleda (Upcycle) uasileda (Recycle)
fauuandsfudafatulunuantinenssuduiy nslddilumantnenssuieuldiy
nslétanuiessdusznevlunuandnenssuiignldaundinihuldavluysslomniliase
LUULRY 91afimsdsunlamdetesuenunsdiu Wy Uszganermsiingniuiltamly
o1Aslusiuddansimihiduuszgduin ludruvesnsenlofa (Upcycle) uaz3leida
(Recycle) uanilnenssufimnumiloudufeaiiowduiedlinassiu 1dun madwiotan
nnnuaaninenssuetanluanuaninonsanduingiviugnamnssuviondnia iy

o 1

afourlin uavnisdweanguuaninenssufedanlugnamnssuvsenududuingivly
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Auandnenssuaiiougsu uinsenleida (Upcycle) warilaifa (Recycle) unnaneiui

[

ax ) a = aa Ao o
NITUIUNNTILLASITNIT 51‘?]Lﬂﬂ (Recycle) QJﬂizmumiu,amﬁmi‘wmL’«Jiﬂﬂmaﬂ%m nN9

(%
al Y

e

AFN9PNUATITTLA AR DITNSABAINUANES19ATTA wazdlsyaunsiUAsuLUaTInnfu

(%
[ v v Y 1

=

Reuse  ------

“Collage House” NSAUDVAUS:NDL:
nvamunanssuiemstuukdiin

AnancdhoAuivd tuu sunn ndEdgmMsiivu
onda:Bufiadovuovdipouaguu:Aal: daru

N935NSAYIAUNINLA

o

SofanmerutiosniissleAa (Recycle)

msavrigdagnnuanidatnssl

Ffaburetes Sociates”” IWpSTRDSMAUINIT
vovIWsutINUUUAYTIRTTA
msonifipmaiulia:neusnINS

nasavrip3angVAMUNENSSY

“Wobé Bottle brick™ LaOnIUduuiluds
#ksuroyuiWoaswimioiu

9 Y

FailszaunsiUdsuntasminnin daunisenleiAa (Upcycle) laidl

a

9

- Recycle

“Link” Jaq@iunus:avAgtoitiu
nnaniuTnuIndndonciauliy
5% Ru IK3n IruwWsY K3Sondiduubu

“Recycle Styling Terrazzo” 3AQWUGd

138U Terrazzo YNINAADUULAN IA:NOWDLA
(WIUMSUNNia=KadLINAIWSDU)

A5 LARIAIULANAIIUDY Reuse, Recycle, Upcycle Tusuaartnenssu

2.2 NSTUIUNITIDNLUU 5115 LAZAITUNEUD
mseenwuudufanssunsuidymdeafinssniiunsmuiinisivansnan
nsdinauvestymiiiessyuuimsudlaiiduldlslunisidneuiutaguaznszuiunis
EJE]ﬂLL‘U‘ULﬁuﬂﬁﬁfﬂﬁ’lﬁﬁgaﬁhx‘mﬁﬂ (Nicole de Castro Pereira, 2008) @sfasiauinlaneu
Wewauinszuaunsiely msAneinssuiunisesnuuuinyliinuuanniseenwuud

< a1 ! a & A v
JunensuagdudigluniseSureduneuiineitesunisesnuuy
2.2.1 N3EUIUNTRBNLUUNILY
ANuFudpuNTNYUveIHAnduainlugn1siauinsAnwiiieliuisniseenuuy

WARAu (Bomfirm, Rossi, & Nagel, 1977) wuanisludnuszaunaddainiuainnng
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nsznniiniseenuuuiiudesunilunainvatsaiun wu Ananssu gaainnssy
A01UNYNITULALN1IN9EALIB9 (Jane Darke, 1979)

Conference on Design Methods ludsnguiinisinaussiuiseiieifuisnisiiiu
sruulaglinudigludnimngsy mssenuuugnavngsy anitlnenssu uaznsdeans Van
der Linden wazAmy (2010) wisdunszurunseenuuiuneumaiutnsuisdmelui.
(n) Wlauagimualymt (1) srumudeya (NsumuAuuaiiy) insizndeya (1) simun
wfauaziuInawilvusziiumadenTuduazideniuiniauily waz () naasuwazldau
Huniddutninniseuusniidnssuunssuaunisvani feiauevesniosddsenouresms
Funmografuszuu nslémauaiiidladislutunounisiinsegy uagnisindunuuly

JUADUVDIANUANFS19ETIA

understand and define the
test and implement
problem

l T

collect information
develop concepts and
l alternative solutions, evaluate
and re-evaluate alternatives, and

select solution
analyse the information _—

AT 6 wWERINSTUIUNISBBNLUULAY Van der Linden et al.

AnuUasiauislaorunsuann (Van der Linden et al., 2010)

Burdek (2006) navin feud 1970 wwanuAahluRsfuismsesnuuuiiiugiu
119112 Mn55LABAUAEN15U04 (Descartes, 1637) Fuauonisgesigmioanifudau
TneLanzog9Bad miy Jane Darke, 1979) nanrhanududeusesnszuiunsideldindu
nsfnwRgiuIEeenuUUtugs wariBnstuasyrngunusedunududou (ane

Darke, 1979)
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A J

ﬂ'TWﬁ 7 LaPINIEUIUNITe8ALUULIAY Darke
fan (Jane Darke, 1979)
nseenuuuansaraulfeganisindufsnssunisuddy st §Uany
fortmundoswiuuneusyns uagseuaussauiesnIsiane Design Councill (2007) Laus

nsrUIUNIsSEUBuwidangusoniangse 4 Junow n1sAunuludunauwsnuednis

(7 = o o w a

AMAUALUINUNY TUABULTITINDINITTIUTILAEA A19INAAIILAATUTTAINNIDNAINIT

q

AUNU LAZDSUILANSMNTNEINTTIDDNWUU AISHAILYIN AT LNe AL AL AZIS LAY

M3t mMuALWIRAHIUNNTEaNWUL Wavaguanudugusssuvaadinune (Nicole de Castro
Pereira, 2017)

[ DISCOVER L DEFINE | DEVELOP 71 DELIVER ]
AT 8 UARINTFUIUNITOBNWUUNYIALAY Design Councill

‘ﬁm (Nicole de Castro Pereira, 2017)

P9IANVDINITUTTIUNUBLAEANULANAISLUNSHAAUIDDDNLUUNADANTLUIUNS

WAUINITDONWUU LSUAUAIINITAALUULALTNAIUIAUNTLNILUIAALASUNISAALADN LAY

danan LesnnsianufiaseunguuuuInasunysadgniuldiiieneniazdnszuy

229L3871N1T9DNUUU
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2.2.2 NS2UAUNNTONLUUDINIYLAS

[ [ d‘

nseenuuudleida gniinnielsivinaunielidadovesianidmuaiieatia
wanf e AUsglevilumstismuideuianuazanvendeifoglutlagtu Iauddgyiu
msdamsvezegrsdsBuiioniiselombnnnitlusuideslindanuiisndniosuasliian
u3qnitionas (Kyungeun Sung, 2015) enszuauniseenuuudnleiAaiFufuainnis
Usgifiuveaidelng nnsfiuileddunisinnuuazanuarsaulifuian n1seenuuu
unaruAsnaedutunoufiddnyiigavesniseonuuy
nsrUIUNITeRNLUUENlYAaluUIUNYBIgRa NI TUNITORNKUUNEA MIlaY AT. B
dunsyln Upcycling (2013) a%‘uwLﬁmﬁ'umwaumiﬂf’m%uLLu’mwﬂﬁUg‘jﬂ’mmq
gnanvnssumssanlulve lifiesudndnifnssuiumsesnuuuridulasesuie dudns
afeanunseniindsiigmanndenlussdng dausnian uazlinnuddynimegeuid
wadafutanlaelivanadn “Galusazliiadud1galdasnisdusiapiy nsvasiuian
sgnumaeuAngn Al IBeAuwyag lnaisae3snssuiug 1 1y n13dn nsan 1
Fu” wimnduisdedefionmuiiinistugl Tagldaudnaiisassdluniseaniuy uas

ASNAULUULNBNAFBUNSIE9IU UBNIINTUTINANIDINITNAABUAINUABINITAIUNITAAN

Sa
)

Al 9 wansnszuunISnladalugravnssunseenuuundnsiuilag 3. i Bunsyls

AnudasunuislaozunIuan (as. i dunsyle, 2559)
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wandlifiuinszurunisiwlofaiifanduiadedduduiinadoniseonuuy
uBN9INE Sung Hee Ahn & Jen Yoohyun Lee (2008) AL 3ULUUNTZUIUNTOBALUUSH
lgifa Fefmuadunsuniseanuuudwlufaifudunoud 2 vesigdnsdinvestag lu
nszvIun1zeenuuy wdsnsldvesfuilnanaefuvesdouargniiv ndnsusindenisuilon

NFULT11TL9999nASY LuUTIaRInTEUIUNITRanLUUSNIgIAad uLUUI a0 N WU

[ [ o

a a = = o & [ v @ aa LY 1 &
WsAnlun1sAnw LW@ﬁUUﬁHU‘UHW’eJ‘lJﬂﬂl‘U‘UBﬂ’lg‘ﬂﬂﬁj’]ﬁ’lﬁﬂ‘ﬁaﬂ%’muﬁﬂﬁUiJ’ﬂ‘fﬂﬂllL‘Uu

9

nandnaidnlyiAasuusn Wendndnsidnlyfadngsses 2 vaswesdendnisusion

[

Junaunisnenlsznouazigliianiuseneunnunduiuganmidunaznateiluians

leAala (Sung Hee AhnandJen Yoohyun Lee, 2018)

Raw
Materlal Upcycling = Re-Upcycling
Product ', g " Product
Upcycling P 4 Re-Upcycling ¥ ™%,
Consumer ' 4 Consumer
Designing Use Q" Use

2" Stage Upcycling | 3Stage \ Re-Upcydling
Post- i 1, Post-consumer Desianii
Menufacturing ost-consumer Designing . esigning
Waste &Producing % Naste Re- J  &Producing
Product Consumer Recycled Recycled V4
Material ", Material g
. t-:-om';; " Towards
Industria 1# Stage Disassembly 4"Stage
Left Over Post-consumer Waste \
Waste No Waste
L [y ] L ]
1** Stage of Material Cycle 2" Stage of Material Cycle 3 Stage of Material Cycle
in Design Production Process in Design Production Process in Design Production Process

27 10 wuudasensrulunseenwuusnle@alang Sung Hee Ahn & Jen Yoohyun Lee

i (Sung Hee Ahn & Jen Yoohyun Lee, 2008)

nszvunsonlufalae as. dui Bunsyle uandliiunssusunmssnlafalunis

sounmsiinnlvesianedvaziBenduiuudiaesifidnwaziensvosnnududunss uaz

<

ukwinansufuandiladne lee Sung Hee Ahn & Jen Yoohyun Lee tauedniuumnili

o =

Ailsinastinvesian wandiiunszuiunsdnladalaenisialuiuinnimidnss

s

iuindnsvesTanuasvyuisuliiau etnengnisldauiandsdumanguiudivsliiin
vaadeTulunsEUILNg

nmsonladaldiisadunisuddgmniswnannielussinsivintu uansguIunIsAINET"

'
| =4

danalviiinnisdeietanlainanaivinssuniedanavnssunis Wy anavnIsuwn gy

Y 9
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s a I

gaamnssuwlesiiaes guamnssuiv lWaudanudavslaeiiszdunisusulaeuian

9 9

uansneiy HandneifiinunszUINnssnluAaueEsamnsafuslatinvestagluauds
mmJ?iwuﬂaﬂuszﬁuqqﬁumlﬂEJﬁ’;Lﬁuhjamﬁmsqﬁmi’a@lﬁ uanaNMsIUAULYAY
%@Qi%ﬁuﬁlﬁi@ﬁmﬂﬁh&ﬁ'ﬂuﬁ?ﬂﬁiﬁWl%LﬁagﬂLﬁ@%NIUﬁﬁWEJiBﬁU‘UU”]@ WU VIANANARANDID
naneiulaslngluties videirdosduiidradvoranaeiduiiufivhianssuiiaauansisaslu

e Wusu

- Ugyuazdaidanisonlusha

dmiunsslmAauumsiidudedifulumsaisnudedssuunisdeteYagluds
918n151891%8 wagIsunudmiuisdindunasyFuudelua (William
McDonoughandMichael Braungart, 2013) wuanatduszuusananilaldidesdnefiay
ussqraesszifumanada Aun

- msuaniAsuiidululsszninayadtagiiu aunmueiEnie wazarmausaly
ns3lmAaluounan (Wu Anumumy / Araiideiedisufuauendienisoentudiu)
(Martin and Stott 2011)

- Eder-Hansen (2012) mséwlaidafidanuunnsslulsiasian anuaiunsonis
welulaglianunsadanisiviagnadseanla

- Martin and Stott (2011) nanfisauegeaniaslsussdnsninlunissivsin ey
420719 NIANKENNITBULIS

- Zhuo and Levendis (1 + 1>2 International Architecture JSC) ﬂﬁiﬁﬂﬂﬁjaﬂ‘ﬁlﬁ
annliidenndesiu (uuivesesdusznaunazdsantsn) waganududouvesnszuiuns

- drulugsinfedostunissuinionuilunissvleifia McDonough & Braungart
(2013) $rei1eednsndinsiasuutas dnaunaivly siedideyalsifioame

- EderHansen uazAmy (2012) naniinsduengteveswdnsusioradudnguassai
ousndofinnisdnleda warorndulgmfivlinissnledaliyiauls (Nicole de
Castro Pereira, 2017)

- aﬂﬁaasm{]aujmﬁmmﬁm%uiﬂa Szaky (1+1>2 International Architecture JSC) 35
WA mverluUsunadeudatesnisanviedesiuilowlsufuusuimvesianae
dnvauzlanzvesnansueiildannssnlafaliliduiiaulavesnau Iisuanudelu
nauidnvizenguitmnedidiuudide amnuidndulasenisuenuaginuazeinves e

Tngusvasalun1sdnlei@a (Tom Szaky, 2014)
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- Bramston Wag Maycroft (2013) na131175n1HaRLazHaREAINEUSINATNAzADY
fuvidolildsumasiaudodeuarguassevasnisswlunaamardouiouasinnuouay
uanensfuluiuegfuluszdurasnmsdnlufa Ussinvuesgramngsy uaganiunsainia
U3uw 1y nMsdsunlasemaiangsudeu ulsuts &eu wasitundmnsiausssy
(Nicole de Castro Pereira, 2017)

mssnluidalszavanuduianiodumariiesduszneusinfuvateysznng Jsdu
wdusieadeatutan mnudanudilalunszuauns uenanidfiosdusznoudiuensunl
wagvimuad wilelafifeenuuuiinnuimudlalutaguagnszuiunsazdsmalinissm

lofausyaunadnsale

2.2.3 nszudunseaniuvdadnenssuLazdan e
n3rUIUNITORNLULIARTT NI saLinlaawuugsdundimune Aodmunevss
Y ° v I ] a | a = 9 v ac &

nsasegnAmualisiminguduiwiniinusenagn kagiieitesiuisnisesnuuuimily
= o a & = & Yo ° a = a Y
Fansdndulannasesiuianisdenldianazyilaedidmaneeussaidmaneiisey 13 (Ed
Van Hinte et al.,, 2007) M9 S9AUTINNTORNUUUAIMNTNEINT SUAUAIEITNTUTO T2
lguazlifiypduanrieinguszasaiimvuall wuamstsdugnldunniuiiednaianisly
uveaddn (Nicole de Castro Pereira 2017)

lunszurunsesnuuugatuidming ftseniuuazauaula s uausULuunse
N39RNLUUTIBazBYAnaL d01UlnyAMmMuneAUsyNBULALIZUUYDIDIA1T INUUTITTY

[y ]

Januazdruusznauidnduieiliussaninmuazaaniniidavualaeialy 91ntdudsdnm

wazgeTanuarduANIzaY InglinarafdnnsliudmiuTanuazdiulseneuiiminzaey

waa (Bill Addis, 2012) nszuIUNITRABUNSBUINNTRLALN T luaaneanssy

Outline design
v 1

Detail design > product data for materials

v A
Specification 4

v
purchase materials
v

construction

AN 11 uanenssurumseenwuugatudvng

fnwUasauralnazwnsuain (Bill Addis, 2012)
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[y 1Y

nsivuadvangnisesnwuuluediuladeilineitesiuisnisvsedan dnyueil

'
o w =< o

Susumening1nsniie dailugniseenwuuldidminenimuald aiui Addis (2012)

v Y ‘fJ a A

nsrvIUNIeRNLUUIzdudeuluiivwilogasurugndilagarunieuvedian Tuuuinig

| i

UATRT dnoonuuuasitiuiitagdeuudiFsimuataguszasd neluuiuninisdinua
Wsneniseenuuuiuegiuiiatefifedosiueiesdionietan wu arumieuldnures
WMAINT USinas a0 uazdnwnienianienim (SULUU dnwariiusng Anufiuniy
ANuBAvEl AIAMUNL) waznsHaNNauvesTanEudusEnnensTidin Sailugns
osonuuulugiimaneiiliresdmualiaamii Bl Addis, 2012) nszurumseenuUUL i

Wmne wasnisesnuuumuninens galdvalandiedriagnduuldivg uasiduuuamig

wa

TR lUdwiutnesnuuuineviniasdulonia

Outline design
material need

identify likely sources z it ? ;
find alternatives if necessary Refurbish / recondition if necessary

revise (‘.(‘5;§H

seek / purchase goods detail design construction

Al 12 dansniseenuwuussduidminesig Taninduuldluilas Addis (2012)

fanUasauralnazwnsuan (Bill Addis, 2012)

1%

o a = A 1 e Y a 1 & ) ‘:1' = a a
u@ﬂ"iﬂﬂUENllﬂWiﬁﬂﬂqmﬂaq"]@ﬂﬂ']i@Wl"?]Lﬂﬁ'ﬂ’]L‘UUﬂa'lﬂaﬂ']ﬁsU‘ULﬂaQUﬂqiﬁLLNWWLiﬂa

(Re-material) 1a® Nicole de Castro Pereira (2017) na1131 Suuniisea (Re-material) 1y

L% (% (% (3 (%

° ¢ o Ay v A v A = Y Ao = a |
mdninIlunldiiesedefieTan Tng asauseneu wazlassaianilegasongnanluAalyd

q q Y Y
nsldnulmivasivssansnin wididniazsiudaudlidndaiiesianneasesminainey

v
Y A

= d ' v Y = a a A g =
¥l @Iﬂfﬂiaﬂqiﬁ@ﬂ@u LLG]I@IEJW'JVL‘ULLa’J'ﬂg‘Vill']EJ?’]'J']Nﬂﬁnﬂaﬁmium@uuiﬂﬂﬁnqLU‘USU@QLaEJ

aJde
=

a9

[

Sodaniigniieanuisyunes Usenaudumiuadvassasasdlvinsuueaiuleonadmsy

=~

[

anuanlinenisuSuusunvesian v

ae
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nstruction Materializatior

AT 13 AWUEAINTEUIUNITEBALUY material-oriented design 1ng Nicole de Castro Pereira

ﬁuﬁ (Nicole de Castro Pereira 2017)

wnun Ny sadegnlduaninsruiunisesnuuuluduianlunseunisesniuy
anlngnssulaena1idl dnseuiunisnadiendsiunisesnuuumluusiidnuazianigds 3

Seninisiineuiuiagivi Nicole de Castro Pereira (2017) 85U18UuAdUNUIINGN19NNT

)

99nLUUI1 (n) Discovery tHutunounsnvesnisiinumtinune wazduneuiasd
dnwazlanglutinafifimsssymslifan esduszneu vielassaieifidnenin wienads
ailgunisvhanuazen Tuneuldinndsnisnusiafnwdoyatan (v) Definition \Aindy
sEuiaSondansrunutazesuremslivineinsitleglunisin iBeeenuuu (nsuaIuay
uaii) Development wisnismusin WiihwsnedauiuasuazSudunisimuauuin
N"]ULEJﬂ?I’]i‘IJi%ﬂE]‘Uﬂ’]iEJ’e)ﬂLLUULL@%M?L%EJU%L%@W]LW@JLallLLaz (%) Delivery azazupuiu
sUsssuveatvsneiauslunaulsn wioanmszsuiie s videdeuifisidu (Nicole
de Castro Pereira 2017)

'
a Y | = A

oglsAmunissaniandifauvdeSenduluaadnenssusoddisnisiuandeain
N10DNUUULUUALANDEEUTT nfnvInTzUIunIsTnTuansn wstaeslusunuui
nainuaney LLﬁﬂ’]'ﬁaaﬂLLUUQﬂﬁﬂ’Nmﬁ’]ﬁiyLLﬁ%Qﬂ%ﬁﬂIﬂS’?ﬁ@ WAIaN1500N LUUAINA1ILIN
Antunuugurnuanume e ukaradmlissyuumaaresuslunsruIunTs
- dag11n Uy waznsuideynmisaanUnanssu
nseoniuuandnenssuannsafauldegeanireindufanssunisuitymis
UftRnmdetmuadefuuiasens wasmevaussnufeanisianiz (Nicole de Castro

Pereira, 2017) Ygyminseanuuudnfnanudululs rdnveueiilidugaliuauas e
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Juwuamslunisdnduleedsfidoya 399 $ndudesdnuiyniiiensiufiuusd ey
UduiusiunssuIunis
Jaymduniseenwuvaadnenssufitnesnwuudesndyinvziiodosiusiwls
wazdaruuaiivannuats swdedgmienadusedildvietalils aauindnlieuieay
nszUALNTg AvIAaNaIn viemsuitamiliinduluniseeniuuetianden Gross and
Fleisher (1984) nd1731 “niseenwuusduianssunisuidaymifilideelimuasdoniidy
lndnwal nsesnuuvantnenssusinlideslidmeuifia mnugndedursnialiauss
gauld fudenfiusznouseniseenuuuidhiiiulunuanudesnisvesaniuingady
Aidsamausivnliirosagu” (Mark GrossandAaron Fleisher, 1984) anufinifuniseduie
AsfiaviiAnduluauminndiaaisnannfiiaiu dymngndniunisudlusening

ﬁb

ﬂszmumiﬁﬂlﬁgﬂa'ﬁmEJI@sJazLSSJm
anUinUf UAleedywiseyins s lasuniseensuudzgadulunnmsuidaymunnii
nsAneteynneg19aeun Lawson, (1972) izqﬁﬁmaﬁLmﬂ@mﬁ’uamﬂizmi&iami
widgymlunisesnuuu laun wulgviuesyadumsuidam vruafnygadunisuitym
fingnununld wnunaeseudifedulasaiwestymbilduniganeunasneneuuily
ad v ax A | = a

I IskA Uy nmane s Feieg i inelndsdanaia (Bryan R Lawson,
1972) msldnszurunisguiarldnuiieg (aeiimsinsedouarudn n1simu wae
mneszerduiionanias) gnanduau envvhldaaudnnainniadeniulied sesdiny

fal a Py o a a1 oa aa a a )
WNagiANeNTaakagandunITneaaun i antontdlunisnaassniuseansna Jaanu
Tilpunuanudululsanainrateuindulunistinudanadns wazeravinlinainlonialy
AsAUNUAI

LWIALAR LN TRONLUURAILANI SANDEIIT LG %’aaﬁ’ﬁmmﬁmﬂsiuiﬂﬂuﬁamﬂﬁ

Q

o

wanadiushlgdyunyaesialy Insimnsifinuan@inogldanng dywenu was

Y

mnuAnaisassAondamnsesnuuuidudeu uazfeenuuuutsdiudadnszuuiiianiy
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U3um yana @anuil uazaniunisal Inqusrasduazninginsueninionneuessaion
alod uazuvidy (Nicole de Castro Pereira, 2017)

Franz (1994) naniiniseenuuuidunssaunauszninansunsnussifivgualy
mMyUsznanatoya nizvaumadsasassdioussgndlianuifiazausnainussaunisl
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Wiggins, 1989) (G. E. Wiggins, 1989)
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2.3.1 iAuAR LU UATHEe

9

Tunuanrlnenssuuisednslifafslanlugi9usnean1seenkuukas Na15a
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fosinafinuduiusiunas mufl D. A. Schon (1992) “nseenuuvaainenssuiduns
naassfiuszneusenisnslineutarlasnsesiuian” dneenuvusindeningiiuansieiy
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anas (Stephen Temple, 2011) agndlspmunisiiugniisarudfgvesianlunszuiunis
ponuuulilvisaslyal Tul 1938 Mies van der Rohe nd1331 “lanusiazailnildnwazianie
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Fusseudlanindeinisld ndrdndenilidelaiiniseenuwuuledululdauninasdila
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AINEIYRA Stasser (1999) 7111 “Genitiuiluveziuegiuinlastu” avviouliiiud
d1inAuvesfveruanssiuliluidazyana uiagsanuiiniugindmisdeny uag
TwusTIU (Susan Strasser, 1999) Addis (2012) AA1IIUNUNALNBIITAALUYIEAT VRS
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91115(Addis, W., 2012) iiofansaundeussiaunddedifglunisaarinenssy aanuuidn
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2.3.2 pMsAnLAaNUazanLIan

N59ONIUULUUABANTUABULINAMTUNTTIUTINIANADNSTUIUNTIUNSARLERN
1A5n1sunuedmsunisidenianluaiueanuuy (Michael F AshbyandKara Johnson,
2010) wuzdIsnssielulidmsunisesniuundndug Inen153asien n1sduaAsIen Ay
AA8ARINTY WSIUuAalalayNISHENNEIUIDIITN15WET (Michael F AshbyandKara
Johnson, 2010)
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Aerdesiuiundmsdeaunsonisdne UseiRaans wsoensualnniy uananildad
n13fnynUseuWisunuautinuand1eiuseniedanialiuas Janldgrluniseanuuy

(Nicole de Castro Pereira, 2017)
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AN 14 UAAIAINRANANTENINS TR U waz Tasldan

q

saUasmuRelnezknsuaIn (Nicole de Castro Pereira, 2017)
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AU Markus (1969) lana1nileeluadedaseauveaUssaunisaiintnesnkuuil
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nszuaung) feenuuuiduginnisnsteyauazJymiliAatunaoaiilasenis Seflsedu
AIUS Tinue Uszaun1saifiunnaneiu (Nicole de Castro Pereira, 2017) A2 LANANS
fuguiiszyssrinaidenguastdnoonuuuiielmiviliAnanudeslossrinagnduas
UsyAnsnin anuanansolumstnvesiifenvigydugsnininesniuuiielysiyssauaniiy
(Manolya KavakliandJohn S Gero, 2003) uananiifpanuuuntinfiazu fua Inedmlng
afradunadilidrfuieusdymnseenuuulagliléesune Schon way Wigsins (1992)
“anuirinunisesniuufien1situn1sufun Tnednlngandululaeysens wu dnesnwuui
unndiagnald wanwsinagliidesunefilignaeaieiudsinaniund uazwanivianse
%ﬂﬁﬂ%qﬁwmLmiléfﬁﬁqmé’wmiﬁw” (Schon & Wiggins, 1992)
ognslsfinugeonuuuividutusinensetunszuiunisdsduegiuaaiug
N3EUIUNTT HOBNKUULATUTZAUNSITRINRANMUY SEAUAINNAINITOIUNTRONLUUAINS

ADINUDDNLUU

2.4.1 UnawlwiAa (The upcycler)
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tndwludaldmufsasisassduaginuianuatalunissuibardnnis nseenwuu
Judanidewdmune Jag iinwenszuiunis wasiesesiiesgluveunnvesujuimnu
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[y Y
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Sanders and Stappers (2012) lasgysgiupnudnasisassatudinusedniv 13 4 seeu

CREATE

Conceptualise and
ADAPT innovate to create
Implement something new

MAKE transformations
according to current

Use others' prior
needs.

processes
DO knowledge to
Accomplish build something
something through

productive action

AN 15 BAPSEAUANUANAS19ETIALLTINUTEINTU

i (Elizabeth B-N SandersandPieter Jan Stappers, 2012)
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¥
IS [

o o a v ¢ Y o & Ao vy ¥y A v Y
AUASAl SEAUAINARATI9aTIA DO HYine1aee1nisivinliuduledesiuiiedunis
191115 e MAKE agU §UAn1uA15180UM181%15 ADAPT 9gUUuRnusi9
WuReiukaiin1sUssaiinfnaningavluaiiiag CREATE 58AUE9dn071AANAUANT
9IMNITUDY ANUTUTRULAEFULUUTUANANEIHARDNARNS

Atkinson (2006) gausuInaune1e1ulun1sTaUsTNANUARE19ETIANT 09
A o o w I3 A Avog oA o 7 "o 9
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i https://readthecloud.co/earthship/
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A9 19 wanstusevandes Heineken WOBO (World Bottle)
i (Bridgens et al2019)
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Outline design

¢

identify likely component /

Material needs

'

dentify likely sources

¥
Revise design
!
—
Find alternatives if necessary seek /purchase good
Design
Process ¢ ¢
Refurbish
_ Detail design
recondition if necessary
v
Construction

A0 22 uansuuuinaesnssuIunsvsaa dnenssunisdriganavanlelvd Tne Addis (2012)

fnnUasauralnorwnsuain (Bill Addis, 2012)
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Al 28 wanafag1ananaRnindenauANLMLILILES (High Density Polyethylene: HDPE)

i http://www.glaselgrand.com/blog-post/plastic-recycling/
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i https://architizer.com/projects/bottle-sail/
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n3diAnYA 7 Head in the Clouds, NYC

AT 58 LaRIMeTentAsenns Head in the Clouds, NYC

i https://www.archdaily.com/415655/head-in-the-clouds-pavilion-opens-in-nyc
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A 59 wamanelulasenis Head in the Clouds, NYC

fian https://www.archdaily.com/415655/head-in-the-clouds-pavilion-opens-in-nyc
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29 60 WERINNETIUALLEANITEBNWUULATINS Head in the Clouds, NYC

fian https://www.archdaily.com/415655/head-in-the-clouds-pavilion-opens-in-nyc
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i https://www.archdaily.com/415655/head-in-the-clouds-pavilion-opens-in-nyc
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nsdiAnwd 8 The PET pavilion, Netherlands

AN 63 wananeLentaAsINTg The PET pavilion, Netherlands

fian https://www.archdaily.com/870029/from-recycled-plastic-waste-to-building-material
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A 64 wansnelulasenis The pet pavilion, Netherlands

https://www.archdaily.com/870029/from-recycled-plastic-waste-to-building-material
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fian https://www.archdaily.com/870029/from-recycled-plastic-waste-to-building-material
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AN 66 wanauUlASINTg The pet pavilion, Netherlands

fisn https://www.archdaily.com/870029/from-recycled-plastic-waste-to-building-material
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ANl 67 uanauuulnsenig The pet pavilion, Netherlands

fian https://www.archdaily.com/870029/from-recycled-plastic-waste-to-building-material
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i https://www.archdaily.com/870029/from-recycled-plastic-waste-to-building-material
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nsdlnefi 9 Transitable plastic, Singapore

2 70 wansn1euanlAsinig Transitable plastic, Singapore

fian https://inhabitat.com/giant-glowing-bottle-walls-light-up-singapore-for-plastic-binge-
awareness/
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fian https://www.floornature.com/design-trends/toward-vegetarian-architecture-14370/
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ATl 73 wansnewenlasens Rising Moon, China (Hong Kong)

i https://www.re-thinkingthefuture.com/2016/07/15/rising-moon-daydreamers-design/
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AT 74 wanauuusiaedlasinis Rising Moon, China (Hong Kong)

fian https://inhabitat.com/rising-moon-pavilion-made-entirely-of-recycled-water-bottles-puts-on-

an-amazing-light-show/
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AN 75 wanas1gaesdunlasanTs Rising Moon, China (Hong Kong)

fian https://www.contemporist.com/rising-moon-by-daydreamers-design/
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2 84 uanan1sugnitelugdalasenis Living pavilion, Island

i https://inhabitat.com/green-walled-living-pavilion-garden-sprouts-on-governors-island/
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AT 85 wanstunauN1SAnAIlUAIlATINTS Living pavilion, Island

i https://inhabitat.com/green-walled-living-pavilion-garden-sprouts-on-governors-istand/
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N 86 UaARINIINTEANYTANMAINITIEnoUlATINTT Living pavilion, Island

i i https://inhabitat.com/green-walled-living-pavilion-garden-sprouts-on-governors-island/
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nsdifinundl 13 Kotakrat pavilion, Indonesia
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AT 87 uansn1euenlAsinig Kotakrat pavilion, Indonesia

fian https://www.archdaily.com/930751/kotakrat-pavilion-parisauli-arsitek-studio
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il 88 wananelulasenas Kotakrat pavilion, Indonesia

i https://www.archdaily.com/930751/kotakrat-pavilion-parisauli-arsitek-studio
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il 89 wansnelulasenig Kotakrat pavilion, Indonesia

i https://www.archdaily.com/930751/kotakrat-pavilion-parisauli-arsitek-studio
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A9 90 wananelulasenag Kotakrat pavilion, Indonesia

i https://www.archdaily.com/930751/kotakrat-pavilion-parisauli-arsitek-studio
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A9 91 uansnelulasenig Kotakrat pavilion, Indonesia

fian https://www.archdaily.com/930751/kotakrat-pavilion-parisauli-arsitek-studio
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Al 92 uansnelulasenis Kotakrat pavilion, Indonesia

s https://www.archdaily.com/930751/kotakrat-pavilion-parisauli-arsitek-studio
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AT 93 wananeuentulAsiN1g Emergency Shelter, Lebanon

i https://inhabitat.com/lebanese-students-build-an-emergency-shelter-out-of-plastic-crates/
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A9 94 wansnIBuanlulasin1g Emergency Shelter, Lebanon

i https://inhabitat.com/lebanese-students-build-an-emergency-shelter-out-of-plastic-crates/
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i 95 wansnieuentulasinis Emergency Shelter, Lebanon

i https://inhabitat.com/lebanese-students-build-an-emergency-shelter-out-of-plastic-crates/
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A9 96 Lansneusnlulasinig Emergency Shelter, Lebanon

i https://inhabitat.com/lebanese-students-build-an-emergency-shelter-out-of-plastic-crates/
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nsdiAnendl 15 BOXEL Pavilion, Germany

il 97 wansnteuenlulasins BOXEL Pavilion, Germany

fis https://www.archdaily.com/73173/boxel-students-of-detmolder-schule
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AT 98 LanuuUI1a9lATIN1g BOXEL Pavilion, Germany

i https://www.archdaily.com/73173/boxel-students-of-detmolder-schule
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seek /purchase good

Find alternatives if
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4.2.2 identify likely component / Material need
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4.2.3 Study of Material
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4.2.6 revise design, seek / purchase goods, find alternatives if necessary
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4.2.9 Material preparation
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