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1. PEHRFHREAMBEER

11 XTHimFHERTE

AT HEF NSRS BT FH e EMEF LA RRTV RTINS, Pk
ARFEFEFEFENY 2 @R EB ST ABINIE T 2020 £ 11 B 24 HEE T —
WIFREEX (MoU), ZESRIRERNENTEHAREE. ELESXIE
2, HEEREER (SDC) BHIHEYM T HHIHERME ., ZMEBHEX
o E I E TR EANBAROE IR A B FT IR E KRR A R, L@
NERBDREXR BHREF TSI ENMIANES, BNTFRESMERNEHRER
AR, REERFFERRTIARPNELR.

1.1.1 EAE®
" BITERESAET R A TRBAGA.
*  EADABRSEXIETEME, W ZEB fREFF IR
o
 TEREIBENEBEMAIALE

1.1.2 TRB#FEEA

E—ME: 2021 FEF 3 158 -20254F2 A 28 H

&l 1 T B AA(E N R s - IR /E (Bernardino Regazzoni) F 2020 £ 11 A 24 H
S EFEFIN Z R FEIEE KA HSZ IR, O IR AEE

1.1.3 T HEMNSEFRPAFE
D BRI A — | IRHERT

1.2 ZHAW 7R ARHEK S IKE TR IBP ARFTENAE

AR AR KE (ZHAW) REFMIERITTIZAT (IKE Institut Konstruktives
Entwerfen) AR BEFAFMIELRZEHFFr (IBP Institut Bautechnologie und
Prozesse) fEim TEMBRETEHNIN AMAR LA TFREML, FHIRERER
FADHFER B AR R A0 T IR ENRIT T .

IKE FARFTAN IBP AR FTVEA=ZWOREET D, WERHEMRAREL AR
FEFRITTIEF RS T LRSI, DU 18 7 AR W 2 SR AN ER o
LTI,
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XM MR BN TEI B AN BRI IR, JNEEAENSR
MO AT SRR RN, XERWERITESEXANTREARERSE.
MU ERIHEAREM RIS XARFISMNE . BT R ENR RN AN
TRF.
ot H T EFEFEEREU R HE SRITANEENERSETEIN, KE FF
RT—HREEHEN XREHFET [FRE] #77E SERREANGSE
MARERN, URMETEREGNBEN S, EXRNEE LK BWHEFA
FIREE . IKE BT B iFR R EAREPESRMAZ R KRR, BHEN
—RAVZHRIDA TR, X SUEL A4,
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2. JEIRERIE
21 FHEEX

BREEERESEAMBIR T HNEAES, NAESTAELGREw. KX
Frigme9 B MEEIh, EMsEEBAE, WTHRE. L5 MILTT SR HREHR
o, BAMESRRAMRAEEE.

BEARR BB EES AR, EBCRE TS BN, TEE2MRINTIA
EREIE, SIRITAELNEBRE)N, MAX—IRNAZTERERBENDE (3
EBCRRLTTES). BLZ T, BEMERMENBFHANTEEFR, 72XNER
WITHEIENSE, FEEZEBERATHSEMNATERE, flnnadEEEmiry
B BRHENER . BRATY B BMNEARPEA T R (preservation) .
"B (reuse) # "EIRFIE" (recycling) X=BIEARIBERBERX=FIE
FERGES, SMREBERTMRBARMNEE (FHERE. 5. XMEX
%) #H MUK

2 BT BFRANENHE (R 3k Recycling, ®#HR1. R2. R3. R4, RS F1
MHER) MR ANRZR A EAPRE, ZREET SN EN 15804+A1/SIA
490.052+A1 #rE, BIvEEAMETHRE LTI R,

= {R¥P (FEICPreservation”, EICErhalt”): TEERHHME B BASEB
DER, WEKEEREFD.

»  FHHA (FEX'Reuse”, E3"Wiederverwendung”): XNEMAAMHETT
BIA, TrHREARNFARZ ONRERERETFEEZR (U
URAFEE RS, BaXESREME, TUELI TR
By, W URREMTAER, TINERREEFHN AT, ho
R Z & AT B F Bavta ).

=  [EREE (J3CRecycling”, EX"Verwertung”) : B39 fEEEE B
MEIRIETIES (FEsuURl), SHRELAFHMRIE™ &,

R3
L

B EIS

& 2 £/ FREE ©OZHAW

FHRNERTI LM ETRER B, N ALE| C4 MFFEMBRERS = E AR, &
WEFREEESHN [FHA] BEREE AHINEE MR EENER. R
HTHREAVE, BRI AT INFEBIATT & 00%aIR SR, HiR
HERGR S H AR AR L EANSE £ T
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2.2 SLEAEEN TR &

BRI SSHBIREERELTE RUREMAERHIEN~ M RERAMEIA
AR, REERBENEREFRHTESLEE, HHREAMERERE
A R]E M

B, LMBEERERERNMAMRIREMESRALREY, MBEFREERERL
W2 MR ERNAOERHS . IRBNAZEZAEEEE (CERERLE

ZEBZRDZTERRE, HAHBIRERZRTEARERNESIREREE,

plmzes ), MAREFEREAZENER, HREABGHELIA—PKAR
FENREYRNZEDSRE, A, ZRPAENRSREATHERE TR, 2L
[, KAX—BIFRKE— B KEREMENTE, ERMFDEIZIEE, EMNEIEE
REEIMERERTNERED, NI —DE, MEXRRFZHEEE F=
HEMEFNRITTTE,

KREBITENARNSERE], R T DM H BB SCB R NBIRREIER
R, LR ARG R TR, BhAMILFENRE ERE B

THHFAEE BT E— R XEMNIEHITEEZ B E SRR,

e S 19 HERNFRERIRAZREVIERX, HNEFEEMNES RE
TG TEE. BAERNFEEMIREIXENES, EhEESE: £t
RS, FE2ALF ENTTH. R, IRESCERZAINGESZEE,
BRTHRITS TXE. MREBFE. WERETZRAHROEIABEM
MR BRI K B KT EE.

ATRIEEAEZERAEBNEFRFN, BREEFTREREUTRN:
* RERDRE
- EREMEETRSAME
= EAGMASINT ARG
- BERMEBEEERFNTSEMN BINEME. ®REE. WEE. BiK
B, REEMNDBURLAATNBLENE SEMRTESHMY
i)

= ETIREARIT

MWLM R
10%
A EMER
35 M B o
75% — 15%

B 3: iR TIERAI N ER /TR L L i FHREE ©ZHAW

221 BHEEEEANIE

MEBMNEREEBTNE, E—PERTRMEFERER T RER R
FEEFAH. EENERMHLRES 7T HFESRPN T ZHAMMETTAIR, &
L EMRENEMBENEZZEE 7 EANRERBNNE. ZERN, HK1TER
AR EZEFEREIBARAONES 7 HNERE, thxmed Mg a
HB T EHEINR, BlINEE Assemble Studio (PXEFHBERTIEE"), X2
— ANHERF. ZARMEERABNETR TG, EEEFYHOHTER
BOETE "#&ZLEEMH" (Granby Four Streets: %M B BT BERBER. 3t
AHEEE . X EEMTRENEFRE, BtE— I ZRAOMRET ATH
ENHHENMX, BAMKXKBEENESE) MKFBEFRIAT, HmET 2015 F
FAFNE (BRBERFERBEINERZAEX), EMHFEBFRFEERMN
BT FE Rotor FEERRITHEA Bellastock, FEEELSEEERRINTTE
73 [Bellastock BT |, Br&MAK B EENIGRERIE.
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%= Studio Albori TYEZ=AY Emanuele Almagioni, Giacomo Borella, #1 Francesca
Riva =& EBHIHE 20 tH22 90 FRR—EERTXMIRIT 7% B AR RFER
BB BAMEFTERMEL, MII2RRTEMERF AIBNENDE RN
B, ML, Fian, MhITAEKZEFH San Cristoforo Fifh (H Aldo
Rossi fJ/R % - B ##0 Gianni Braghieri B - S B ERIT) REMNEHEFR
R, DX 2015 FAZIIFERANEREITNREREES: BRITABTEE
ARBTE, BEFOARESSEEEZ S oEHEE, KA
HEEZ RN

e KRB 3 A9/ N SCE  (Laveno), Studio Albori TE=7E4EH
LEBRT—HREFE, TOBRT LEENEREERITTE. B
ITERER TR S RBREENFHEEENEREE TEEH: fREMEE. KB,
BENEMBIEE NS, NIERIHBITHE, FAEHRM@EIN L
HEESUAT. FEMNE, FEERANEHWIRONIEEELE, REEFIRREE,
BHFEERISBIRERENGE, NHEHERYFAmENEEISE. MBI
FBIEERNMIE, Studio Albori THEEHRFOHNEMEEHEATERES
FERTHEZNIABEATE: NEEE—DERS, RERLYHESZHNAAEK
RbeE . AIIE. BEH. KEER. KERMAREE/ VOIFE, FEEENRN
AERNCEZERT, EMEAMSEETHIEN, EFARMELRN
WATEERG., TR, ERMLIVEEBTAMRIREEROERE: 1]
WET 36cm BEREIALEN, AABZEEXRBERBFR (—MRRORIVE
FY), AMRESMHARETL, 5EEHNEMMIREEEE. thilxzE
BIHNAN AR EFRFAEAERBEE NN I EETE, SHLREES
BRI HZFRERZEANEY ., AfMX—2THER 7T VERNERS, TEERT
W, REMARAVEEFNETRENIIIE. BTFEBKNEFS. RUOHEX
HZEL. 5XRE RNDLE, BINEXZtNEEEE, BMtNEEIRR

HLHRT T ERBEA TR, RMEALEITEBA RN TRERASIRMAE ST,

BELARBEANRENR AL RERT EMITHEMEINFRAERITT
Eo

WNHEEE

YT Studio Albori T1EZ, K%

B 4 MEFIG. BER T vE, HaHERItTE BEFEE ZEE ©STUDIO
ALBORI

2.2.2 HMEE

WS, AMIEFRA [BTHR] 09Ri7E (BEMRAS. s|iFtRiEE,
MESERGE—. BOTBENKN) RNXTEEMNESEE: XALHH
RAMRIAITRIEERMBR AR T EES ERNEREHE . EESER
MERERREFENERLT, BRIMENERDEILMERNR AR, SHI
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ARRRITRR? IR TFEMTEIREEN SR BRI’

AMOEE Mg R IZHNEFMEL TOMBAS NRESHRARE, mAXH#H
TR IRA R/LFEBEZRMANFENESN. REMMAER, T,
BERAMBERERER: LERERHELTES M HFREDPRETIMBNRRR
M. BN & EARRHE B AR TR AR EEEE I REPHRSEFEZIA
IR AR A\ S, REARMIRGHE D ER M.

7%+ Alpnach, B5UUF Patrik Seiler 1 Sgren Linhart &1 7 —#% 2= W E=E:

EERIRES N King HEFZEET, JLFEBEAMELE. King RIEEZX K
FEEME, BEILARMTHER. BEMEREN--IME. NG, RERFIER
HEIAK, BIZRXEEZHSAK (Cross Laminated Timber, f8/#R CLT), A4
Z X AR L EE, NMERAEERK. LERMFIN S BEEM.

AMETMERBMK, HE Kings KW RENZEM T BExtthinT . Stk
EE A 21cm, BF 90 SEhaImACERE (FO0) . PIHLXFEAIRAF A BINERIE
AEARIME TEFIMRE, FREBIFERFEAAITEREAK (Dowel Laminated
Timber, 5% DTL, 6152 SSAMM B ARSI TR, MAEBoksl & M)
il B B A AR

X — B MR R, MIMTERELIEAR AR AHIRIEL
REWAFRFRE, XA ELHMMTLAE, MARREE [ R IR
RXERE, XEMREEREFERETMNEREEKENR. BAXHNERE
ERMTFFREZRENME, EXHRLE, KFFEEAHAMRERRK MR
PEFIEATEE, SNBATEFAMSIER (BINKRER, MDFR, 7R,
BEARSE), FEEFIEPRUAEHRNL. AL, XFMHZHRITTFE L2
WTERFEEFAMTTERNTR, PETEFIEPORAR, 7 EXEMRI
"SR, MEFEERFRERNENTARASE = HMAMEITER. #
B EE—NZMARERSRRLTEE, VBT BAREK, XEERNEE.
BRMF N RRASHEASERHE—MHEE, MEREFCRBELERESH
ML BRMERXA, TN T INBRZZIBZFRHNEH: XERETFIRRELIAZE
WA, MERMTFENEFHME, ZERENEERZHBRIF MBI LRE L.

A BENTRENHORETEESELESE BEXRERREIZNEER
FRITHERIT ERRE S E I HEM RN ESE,

Haus K

I+ Alpnach, 2018 4 « W ¥: FAAZEIT « EUB: Seiler Linhart, Lucerne / Sarnen e
SEMIIR (e FNZE S IR 8] . King Holzbau, Alpnach « AKZE#3[5i|a]: Kiing Holzbau, Alpnach
o B René Odermatt, Kussnach am Rigi (ZE1HA{E)

I 1

A5 MxZEH BHIR ZEHIFEIMEBZE, BEM—/ZFEE KEz/ERE
©ORASMUS NORLANDER




10 / 81

2.2.3 EEMSHES

HERK—EREER, AXZEXAREHEAMBEAORRERTRNFLT
RERZEFE X—IBFPREBNEZEENARRNER. RPE-BEX
#r& (Bernard Rudofsky) AHZE CXxBERAIMAEI) (1964 F) FNENS
THRZRAMBAMEARRFE R IIEA T X— <.

BEE T AFRINE, R TESSMHEME (BINNREL) MERETH

FERTTERTE# N ERUEE, EERAMA T UAAEIMIK E AT,

RIEEI B MK KR EFEERN., WHEAB W ERFBEFRUNREN
2, ABRWNEE T TESENME, BBAMAEREN: FISEESE I8k, T
BERARE O ER, g A i, KErEE R iE
S5&gMZ BT TENREERY EOEXERTEZERAET, mAUER
JHSCIR T & BN ARKERAEE:  #-17%EEF Le Corbusier #1& 7 b A F{EE
ToHER Unité d'Habitation (1947-1952 ), RRTIRELANZ RN, mikit
T OERNETBEEESE La Tourette (1948-1953 ) MGE BB OBNLES
& Immeuble au Vieux-Port (1951-1955 #£) A9 Fernand Pouillon MJ$E 46 3% F3X
IR, B MXARLMXE LB SHROARKA BRI R
TE1E, FEEMAVEEFALE T RUIRERE Byl TR RN, m skiifa
"pierre banchée AR,

& Pouillon —#¢, HAEE ST Gilles Perraudin f# FI3E B 7% E Fontvieille #1[X
XAEHNAY, HELEHEERTRNEZEZESMRMESETZ . MARITRER
TEEARAMRRTESE, HRAX —KBBAREHNERNE., XFhk
BNER S TESMIFH, 25X MNHRELE, mAEFEREGRK.

Perraudi ZEAERAFFD Montélimar &itH)—HEEEARBX T HA AR
Bl BFSAHITOARAEN, BEX 40 EX, MXERMEMUKAKRE
AIBAIIAAR—MATRbERE LB T TWIRTRE, THEHBFIFBAAF, UK
DRABHAMAMBR 2. ARAHROMANEMGEERS—FEE, HA
b RERE, DIERRIFBAERAE. ATRIER, B TRELIEMME
BTREE, MERERE—ME, AKXMREIHE. 5—0HE, EHRLH

FRABEMAMT IARFLZNERES, TREPTEF LR GHNEFEA
FOREAL ()R, th A AR X A SRR TR N . XERAMRLERE A Bl
THEFENREETER, E— THRRAINEFES GRANRER
EHNEFRRBEHFETHRE, FHEEANEEIER, FTEERREZEA.

Perraudi B9SCE%, Btk Pouillon EEARE EHERLER—, SFFRNE5GE
HAREHREMEE L, B NRRMERMEFXEESE, FREEAER
EHEMEIFME R . XERBRIMNEFAMR. St leE. LA EMYE
REAFEERNT R, 5% Pouillon AR, BRITFERIBALRE . L5
K. L#&H. KPRMEZARNAR: B ABFEERNIT,

AN DHNAEEE

SHEHAD, 20184 « WE: AR « BB GillesPerraudin BAESFT, B&H » it
T&EFIZHMEIE: WYSWYG Architecture, Nobouko Nansenet, & « JET: SAS Lionel
Roux, Puygiron « XfH1%: Carrieres de Provence, Fontvieille

™

B 6: MZE 7 BHINR, HHEGHITRET, EZRENOHEE, HIE,
©11H45
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224 RG9S E (System Separation)

"BE A R AKNBEBAIT, (S BRMBIE Y2 E (Whole Earth Catalog, 1968-1998)
B98I FIN BT B /R 4% F 22 {2 Stewart Brand XA£IRE], XA EEZLEKEIX
AP, DIY LERAMELEENEEMEETR.

HEREXTE— RN ESERMEHFFTELENANEA - HHREL.

BIEM . BRRK. RESRE. SERITHZERRE (BIRA) - A AL
FRNEAERZTHE, MERKERSER, AAFTMENRANERS
. A, X—RNSRaEMEME—RIAMR T AR R IRITES
BFE, Fit, SMHERERELRNIEMEREFwETRIT.

T ZEap i SR AR RN TRz e —MES, tEREFEEREREM.

R AT RSB 8] AT A A A 7=, TiX L4 28 o] gE Sk & AT (8l O HERS ik
HEET, FILEEARKRE, 1900 £424A, MESENEE, EEFENEE
TR AXMLAEXNEB4TT. FREE-FE (Albert Kahn) 2
S -384%F (Henry Ford) BEARET BYE T T AE~MEN, FHIANRERH
SEENM. XERFH=ENLEN, XETRERT —FEHNERER,

AT A FRETINEE AN RENERMRE. B RIT8EE RN,

MEENEMER, FEthmE E4& = H e A T BERERE .. AT TREXT
MROF—FRFTRHFL AMEE T X—RE EEAMSIRENENE-DR-4
2% (Giacomo Matte Trucco) &iTHI LingottoRZET™ (1916-1926 ) H,

REAME LA, REEETUNREE E#TNR. K5 510x72 KEERY
BT 6x6 KPURBE T EMEMXE, FESFIEZTEE, ASBENNER, B
ZHELRER, ESNMEMBRTHONREENFLYLZ—. EERRANRE
BRREGE, MASNES—EAAREF . B, B BYE.

BIEMAFMEN . EIER, ZEBERAYKENXBIFAETENAN KIS,
MAETEREZ TN ZINEMIRE,

2K Lacaton & Vassal BIAFESZRALMMRMETT BREEAFR, AW
FHANBIRATREARHNARNTROFE=E, MIMIEE, ERREAH—
MARZEROTR, KUTRESTMILCEZ BN TR,

EXMEALEHIE 80x80cm MIMGRE LM =R R T H#ARAN, XFhEEH
FRBERATEEZREEDRE. A, XERRERE—MEERIAOT—
PMEREEREERETHAENE S WA EOR AR AT T . ZEEH
BRIERZENESAREZES, JNBIRNENEEXRESE, HER
WITHERRERORNERAERIEN=(F, DUBERRNYT BT K. XFRRLE
WA EEAHFEHA, BXFEERBXKAMN, BEREHTH—PHIMIIRL
"BRE O RRTHRAAETL 1/m’, XERERARFEEETUELE
RIS 1.1 AVERSAREY  SMEDSSHE K AR RS RIS A1 B AR BR R (PC BHYEAR),
EHEEMRARERE, AERRENSEET LB RENRERRABIBEAMN,
FRLBREZ=EMNRERAME HFEESRSNEREFEATESEX.

RIBBRITE CHUE, MNHFEERERITIE—HEEREX LN BR —A
MNEREFEAXERFPHARERITHRONE. B2 AEESE, &k
MYREN, MEEERE - LHET (Cedric Price) &8 "WEE" (Fun
Palace) —#¥, BR7THEARMETMUN=EMBATENERS, BRASIHEE
EE R .
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N -—L-/(-A- -f M/

EEEYEEFERER

BHF, 2009 F o WFE: EEARRTHXXLER « B Lacaton & Vassal, BE .
SEAET 45K Setec Batiment, EZ o $NZEMIRIT: Cesma, Merignac » BREH:

Savoie Freres

=

==
=

ZEE

i

—
(LT

i

2. Level 3. Level

Base Structure 1. Level

S Free space to use

Program space

ﬁ - ; Outside space

B 7. &EFEERTEESE (REER) MR ITEE (XEEERR), BlERRTE
FLERELEH) (RBEEET) FIXRNEH (REET) OLACATON&VASSAL

aras
f
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2.2.5 T[#R{ENZIT (Design for Disassembly)

1851 F, RFFFHEEAKRMIR (Cottfried Semper) ZH 7 ARBKE T HNIHKR
BR%, # "EAXREURE "B, BT —ENHtts N NENETR, X2
—MMERAARIEREN, BEEYEmRHIN. ERXRBERL T HM/RIT
B A IRE" (815 Bekleidung) RYEEIL. WIS, HRENFAMBEANX
R =Y, HELHEBERRN. HTHRONE: NERRETE, F
FEREAER, BERREARRMASROERKE,

R, XMHURESRUFELERIRL, BRM T r= R X —RHEdRE,
FFEAZ —MEE 2RI, RERMBNTENTNKIEE, S10%
BEEHNEHMELIE. IREFARERE, TERENRIEMREER

FEARRESEH EBRTIFERS. &8 200 FHFEKREN%EMEIEEY,

HhBlFh M2, Flaneik K% (Renzo Piano) B T EEFRAKE K.
EHRFRES (PC FRYLHR) BT EIEAY IBM 550 1E (IBM Travelling Pavilion, 1982-
1986), IAKIKTS ZRMFE (Peter Zumthor) 7 2000 FEXiEEHESIRITEERN
WHIE--MEHES Y IR EH b A EHFAEENRREN, WINEF—LEX
FUESAIEAI, 540 Anne Holtrop 24 2015 A= HESIRITHEMKIE, XIET
SHRERITGBEER, HESEREROFCHEEKER,

BR, XEBRAANFTENNERNEETREBIIE. 5—FE, BIELWH (Arup)

09 "BFREE EBIT (Circular Building) S7EfRE—MERSEEE MRITER!
{15 Lendager Group &Hl. 3XN BIAESFAH Vandkunsten B IRE S FrILRE
FEROEHETET "JBE" (Circle House) TME, {EATTHEIAIT (Design
for Disassembly) BISKPRIERLZESG]. XL B HIRE, RESNBERBHNESE
S8 (=R, K IETEMFNER) S5 4FE, I, FIHBIM ER
=SB RIS F AR REEN 2L G BN FTERT XHEE KL A
FRAEMCE

EENPLIN M —F TR R AECAGME—rEE . ETiX
ERGNERRAZF IR @K Fritz Haller F& B MIDI 100 &%, TEEE
FEIHIT Anton Garcia Abril SHEEMFNZITAIFE, WIAFFEEZN A RIEEZIEF

2N SRFMFERATERITA TR, APEFEREIHTEER
FEANRET R, Blan, fMhi%itHY Hemeroscopium House FEI B — 1M
HWEEBMENTFEE, SEERXIRECNEEERBELEER.

JFERITPRARTNRERZAEFLER S E TIRYNREE. REEME
R REDEEEREERERKSNH SRS E R, MENEEFATERN,
KMUH, SMERRENELLEEATERRNESERSORR LR D X
XEEH, FEEBFREMELRITAVMEESREERE. EXFL, RE
RETRFEIRTT (DD) RE—FREENEAAN: HREAVMAEBEHNAR
W AR MNA RS BREBRE BT 1) A9 77 R TTHRED

ORI, BAIMAIREIT Wermner Sobek F B ER2EEREEM
B, X#HEMT 20 ZERNEN AR TERITAERE T RFHNES . ZM
BERITZ ¥ % R E TR EVAIRT, EXGERESNAFE, R keSS
B IE R RS OTIREM . REWLL, HAE RN IEEHE KRB EE 918 1T
EZME, HFREEBRMES. 5 XHEFFEERDD (BT RRTEM LM
BRYX 40 E), HNI TZEMRNSETRE. HEENEREREEHR
RIS HFRERL, BB AR Eist. SMNEH =R IE G AR E
SMEESRE AL, BITNEFIEETIR R G EE A EHEM L. AFNE R -
BEERAEEREINEFANGE, NREXEREERAT RERY, HBk
EABESBMBHRGEEE. RARMIRBREL AL EIIE, THFHNNERD
A FRER S RBMEREPHREBERGEMBRN RS E L, BMBESNHAR, BE
W APARE, XEEMIM. AL AEAAN— B RER, HPMHEMETRA
PREESEEE, Sobek BITHIB EEA LIRS, 5 20 Fa—8, E5MR
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Component catalogue: A selection of components involved
in the study

] Existing and new
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1. Lysbuichel load-bearing
steel structure

il

5. Vogelsang radiator

2. Zellweger steel section 3. Orion external staircase

5 N
<

>
gII

6. BauTeilLaden washbasin 7. Ziegler facade metal

ﬁ
~

10. Orion window

14. Eventbau marquee floor

@
g

4. Siemens photovoltaic

system

8. Orion cladding slab

&
A

11. Ziegler insulation board

\

13. Vogelsang floorboards

/4

15. Letzigraben letterboxes
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Place of origin

Component map gﬁl& B
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Design and Construction: Process

oooog
oo
o
oo
Do

000000000,

000000000

Vi \
=| ——— BOOPag

Zellweger textile machine factory Ziegler print [§ Orion office buil-
buildings. Ziirich rary buildings shop ings. Ziirich

OO0

Orion office buildings, Ziirich

Werk 1, Sulzer Areal site Coop distribution center,
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omposition per Component
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34 pieces
5,202 CHF/t 477 CHF/piece 538 CHF/piece 59 CHF/m2 540 CHF/m2 1132 CHF/piece 23 CHF/m2 1051 CHF/piece 124 CHF/m2 1643 CHF/piece
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> Comparison per Component
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Greenhouse gas emlisslons: Composlilon per component

- [10pcs. [} 609m: 44DCS. [265m* ______J16pcs EEEIE
T7.4kgCOzeq./t 0.7kgCOzeq./pe. 0.6kg COzeq./pe. 0.5kgCO:eq./m? 5.9kg COzeq./m? 8kg CO:zeq./pe. 0.7kg COz2eq./m? 1.6kg COzeq./pe. 0.4kg COz2eq./m? 1kg COzeq./pc.
& ¥ |||| ‘ '
~
Lysbischel loadbearing steed structure Vogelsang radiator BauTeilLaden washbasin Ziegler fagade metal cladding Orion cladding skab Orion window Ziegler insulation board Zellweger interiar doar Vogelsang floarboards Letzigraben letter baxes
Twa-storey sleel structure comprising  B0-mmr-high calumn White fine ceramic basin, 0.7-mim-thick alurniniuen Granite natural stone slabs, Casement wirdow with 120-mm-thick expanded Single-leaf doar with tap Spruce floarboards, 12 compartments with
bolted HEA and IPE secticns radiator, painted steel chrame firish standard trapezoidal shesting, haned and palished o light, aluminium frame, polystyrene insulation Bght. steel frarme with 22 mm thick alurniniuen leter and parcel
stove-enamelled and triple gazng board, double layer melamine-faced, soid Boxes

fimber leal




Greenhouse gas emisslons: Comparlson per component

i e i

0.7Kg COzeq./pe.

Il

0.5kg CO2eq./m?

d

Ziegler fagade metal cladding

0.6 kg CO2eq./pe.

P

AN,
&

BauTeilLaden washbasin

Lysbischel lasdbearing steel structure Vogelsang radiatar

Two-storey steel structure compris-

00-mem-high column
ing botted HEA and IPE sections

White fine ceramic basin,
radiator, painted steel i

chrome finish standard
HIC fitting

0.7-mm-thick aluminium
trapezoidal sheeting,
stove-enamelied
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75m?
5.9kgCO2eq./m?

Orion cladding skab

Granite natural stone slabs.
honed and polished

() Q

0.8%

44pes.

Bkg COzeq./pe.

[
|§

1pc

gcont
%= |

Vagelsang flaarbaards

1.6 kg COz eq./pc. 0.4 kg CO2 eq./m?

I
'I\
~N

Zellweger nteriar doar

0.7 kg COa2 eq./m?

O
S
¥

Orion windew Ziegler insulation board Letzigraben letter baxes
Casement window with
top light, aluminium frame,
and triphe glazing

120-mm-thick expanded
polystyrene insulation
board, double layer

Single-leaf door with top
light, steel frame wi
mefamine-faced, solid
timber leal

Spruce fiorboards.

12 compartments with
22 mm thick i

aluminium letier and parcel
boxes
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Greenhouse gas emissions: Overall balance
Composition of the saved CO2eq emissions

15.1% Existing building
21.4% Building construction 59°/° 1 00%
o, T e 8.4% Lysbiichel load-bearing steel structure
7.0% Buﬂdlng fit-out 4.5% Neomontana steel trapezoidal sheeting
4.5% Orion external staircase
3.2% Zellweger steel sections 4941COeq 8431 CO.eq
0.8% Orion cladding slabs savings total
18.5% Building services
13.5% Siemens photovoltaic system
0.4% Vogelsang radiators
2.7 % Various heating installations
0.2% Washbasin component exchange
0.6% Various water installations
1.1% Ventilation ducts
30.7% Facade
9.2% Orion windows
5.0 % Werk 1 windows
5.8% Other windows and external doors
6.3% Ziegler facade metal cladding
2.6% Facade construction
1.8% Facade insulation (straw)
7.3% Flat roof
5.3% Ziegler insulation board
2.0% 3-ply plywood ceiling boards
7.0% Building fitout
1.1% Vogelsang floorboards
0.4% Other floor finishes
1.8% Eventbau marquee floor panels
1.2% Zellweger interior doors
2.5% Various internal partitions and doors
100% SAVING

K.118 New comparison building

& 16. BETEHNE S AEBE OZHAW
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FRBIT AR NS TN ER B9RE O FESR IR, (20 Rios, F. C., Chong, W. K., & Grau,
D. (2015). Design for disassembly and deconstruction-challenges and
opportunities. Procedia engineering, 118, 1296-1304. ) DfD E’]lxvl'jj',ilti_ k|
HRHEEEETT, NMERTSEMBRNEWRMBH A, KT ER
SHEE . WEEEMBHEM R AEEZ—, (Thormark, C. (2007, September).
Motives for design for disassembly in building construction. In International
congress sustainable construction, materials and practices challenge of the
industry for the new millennium, Lisbon. )

FENEIT (DD) MWEEFEUTRURFENT: 1) MEHE BRE @R IFE %
XA 2) ERETARITAERESE, SEXATRHNERS flmge. 8
FIAET FERERIEETMLFRERE, R EEEREBMEIMEGMRRIAAM; 3)
RGnE BATEK. NFNAMATRFOENBGSERNERRT DS
WmE, FWBRS (MEP); 4) BEMNEBERIRIT, EFSIMENRTRAE
f£; 5) ERITHPBREFERE. BIREMREMMANIRIT. (Rios F. .C. Chong,
W. K, & Grau, D. (2015). Design for disassembly and deconstruction-challenges
and opportunities. Procedia engineering, 118, 1296-1304.)

TXNANIE P UERIRA DD WA ERERA:

4.1.1 Toni Ruttimann B8 2%t

Toni Ruttimann 2 — A3 EFFRERNIT, 1987 ERAMERE RIE(RFEMFIT
ZEMNEHSEN T, SRXKARLREXN REMLE, RS THMLMERE
IR B RIR M

iRt RBERRT BN S RREAMFRHE, BEFFS IR ERIAE

Fpel RFRME. WL, BA, UERNREMHNDFIAL. e
?Lﬁ% , ENE ﬁ%“ﬂ PP AR E F3 £ A9 B iR fit.

Ruttimann it TR EREREN, RREEAE, BRAEAERNEMA:
BIEHE. 8. R FEMEER. IMRITEETFRLEETHRASH
NFMRE, BRIMESN, BN EEMAERMNARZN N, ROXEMRINEERE
BETT, %ﬁ%ﬁﬁ PR RAVEIR. A, XFNFRIITRZTRE: W
REPEA— M RE T B SBFA G YR, F I Ruttimann LRI
FINT RAZENZ SR, EBEXNREFRBENARMERX S, 7
SHRRENS BEHEX. RMUHEFERRNER, 3%  THEFITER,
BEHNBIRCEERTRIE, FHTEREEUEMNTTHEKE.

Ruttimann BISERRTINERIBRIRE, FERMEHER. REBRNES

REREN, HROTSeMABeERE JRURHRTEHHRYT. Fik, #
it E T INERERFSMIF A ER TERMAERKES EEKEITFR.

B 20: 41 RAFHZE T _FHIEH ©OVANDERWALM
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41.2 EREHR, %K, Arup RIEH

E5 2016 F£9 B 17 BE 25 HEfTHRBORIT T "H—45, ARUP BIEME R
#£/ANS] FRENER & REIFER F1EE/A T BAM ERASERITEE T —#BHER
(Circular Building), fEARRBERLFTHNEREEREE., ZUMBNTARBHER
I REERE, FEE TIZIMNEIE. eIER A ERTER I ANEREFIR
W, #fE7IUTE#R: BB ITEE—FER, EEFEREWERN, E
AHEFARTHESFER. BHENBEER EXX— @ EE X TR
L EERENREER, FEHEEMBIEFENEILRRE. (https//www frener-

reifer.com/news-en/circular-building-installation-and-exhibition-in-london/)

ZERKRBERARARD . BXE A TIFENEMBRIERER S (SIPs, Structural
Insulated Panels), SEAHIEUCFEH A AIREMIESR < 8] (9K Ak B REfEE,
BRMWE T UERKR PR ZIFBIERF . SMEDEMERESRA T 24k
EryAtt, MAETEY, FEAMESEFEANESTFERR.

BHE/AE BAM ERM T4 A R A 15 Nitesh Magdani &= XM R IER
FEF AR B L2 RIS B W IEIR ISR = S, BANHEHMA S
MARERFHSBFEARASE, BIBRNARTEGRMEERARER, &
DEIFEREE,

BAM £ERMMNENIERETRE TIFSE8NYE, HhEoMRmBETE
TEABEEEEN “MEEZFEE" (Cradle-to-Cradle) &4 in EHEAEE, Flan:
= Autex: —HRERY, TENBEEMTIGEFER. 5E&E~R
EIH9RZ, Autex SJHUERMIREIFEEINL, AXEBIAMIRERS B8R
BRI ER, Rt UERFE, NS EEERTNEL. Z
FRBERBREFR, NMUEAER—EREME, BT S TEE
T AR
*  Desso: fEHbE:, BREEINEENIESRITHIEmAL.
*  BuzziSpace RIIFKE: NURATIFE, TEEKETYREMIER
=T E.
*  Orange Box: BFRKEBFM MBEZEEMENEZT S, H

W5 TER, GEIFARNE.
* EHUIREMER TN SRIER, BRERKIERIEY N TR,
* IERSEAMEIRAARR/ AR, BMHR Travis Perkins IEATF(HLN
AR F A AEFE, FERKEASZEIRPRFEN
=

210 MEZIE 2 2016 FLER I TIRITHIERKE, BHERAINEN, EHE
HEIEAZE, BHFERFREIFEAIIEHIEAEHITE.  OARUP
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41.3 WmtzZFK, 7, Spillmann Echsle Architekten

EARMREN [HEzR] B 2014 EROHFESHIRREESL, BHER
HITENELDT BERT RABEBRSINMASTHIT R, (2R 2—HFM
A EABFMBIATHBER, B 193 MIMH 1300 FURSTAR, EALZ
PRI, XERAMAET D AN TILMMER: R, RIER. ETANEE.
Hey, B2 ERESFERABLTRE AR, Bl =EXARER. HA
ERAEBISRINBEERE, NEANNERTBEHR—1Ak. KAHRR
MR EMTEIEN T EERRST, RF 14 BEERT A A

BEEh.

WTEMR, ZERAENEEABISUHREN, AFERRMEZ RARTF
H, SEEIEHARIRE, FERNaSTEEREER TnhE £, #
TSR, FRBITER ARRE.

ZEREEKEZMKE, FHUTENBENRFE:
= 2014 £2R7HZE23H: RE (BPH) WmizR RELERS
= 2014 f£5 B1E10A: X= (BAH) HizxR "E8ZIK
» 2014FE8AH12HE17H: AEM (FHt) WmEzR, FMNHE
B
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42 ZHAW iy [REBFIAH] BERE
4.2.1 REHR

RRER Y R E BRI =2k 280 R R, X2 —/NMF4F 840 {ZBRtm 5, 296 100
FEBRNTIASERESR MERAELWREEZNRAERTH, UtEEHE% 680
28T, NEFTHEFE 1050 TERE. SFERATIYNEFYRE, BFEST
EANEVEZYMERRE, X3 1080 FE, Hd 80%-90%H 7 Beal % 1
RIEEG., RERN 1I0NEFY (BREFMRNERZRE) #HERFA. R
BEHE (8% BRITUT~4£ 3{ZMITmELE, R 3400 ZBRGHIA, X
BN RETIAARE 1%,

BR, XMAEFTRATHEE. URBAHRE I AS M RERE U EZMRE
TR (KY) B9%ER, RETUWSFSHEMTIY—H, EilERE e o H5E 1R
REBNESN . REFIEAE), LHERSHF/ NN, EHIGE G EMKHEH
B ARER R R 2Pk, ARG MR EBURAER AR (23R BN - H1E -
EFRX—4MmRR. B, RNKETLIVRKERRNES mIBRHRETTHEE,

RN RITHEEBR, NHREREIEPEDINROEFTITMHE.

REBABRSERE LEEMBHIR "IN URRUI B AT RL ZBFEaE
—RIRTIR, RMMRITTRMEE BN G MR R EEIELX ., "B AL

AXBMEUEEERZ L EENEFEMENERE, TR BT RN.

B, B 2018 FELEH—IHREBLESUAE HraFEZHTHE FRHKR
TS LA S BRI EFNEN, 8E 2026 F, HEALEROREKER
E /b 35%AY B U IS AR AR .

REAEBRRRNOITFEFVERZENLEHERLINTHTE, FEAEHFE
MHREATRERFHEZIXFTE T FOFIWIER, ROHFEX BB REN
ZF . Blal, RIREXNHLAREFIIER Steelcase BITE=HINMAEE R
KRETEN MIEKIIRE" (Cradle-to-Cradle) TAIF, FHAEIGMEIRZFHIEN
SEERAHBAAREA, MEEZIEE" (Cradle-to-Cradle) IAMEZE X BIE T
R, WHEAFRNEEREAFN A, MREFNHFEFEENMRNIZE, 5
— 7 E, HEREHIER Girsberger X NATUVHN—FREFAREERHNE

HEW S, MAFEMY, EESHENZE, ZUSARTHINE CH™ A,
EEAEH AR R~ R

1

U

B 23 Girsberger 3R HE ) BIFTAI K IF 1T
OHTTPS//GIRSBERGER.COM/DE/L OESUNGEN/REMANUFACTURING/
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4.2.2 RPFISH

(o) IS AR LT BN FE I~ RA R —MERANEHR, EFESD
HEXBKAOWER: BETEAE®., FlRAE@E . £ RoRR B E
HERAEN, TR AMRY, X—HAEkanORNEEAREN.
WERT RIS, FFREEANTN. EREMMN. XL~ AT
fho HA, XEHFFROMERERITAETRANA, B5TiHE.

AT A FINRZBINRATEBARRE RAOPkER, BATTHR T —EERITHR
B, MBS RFAFE TREEFMRERLATRE . 2022 FHEXR
BSHUENREFET ZHAWEFRRES NEY, BRFENMERL
R ERLIRAE PR S RREF R, AN TRENEERERTKE, MBI1K
T —REAREEMBNZ LR, FANBIER Shaper CNC (—MF
TUBE CNC BEZIML) BETSTREGIMEL MMARITREY, AT HEL
MEREARRT, BIRNSEMBRKSESNIEE M, RN RRIET RN,
BIMER AR THERAMR, BFMIHNSHEEEFEEBRNTIEIFEHERN
ERAM, XML REMA T RAUETEI T,

2023 FiZIRER A THRE, RIHESE— NI H=ARRNEL FRES
BRITBAREMZNER . BHFMAGEIEZNE&E, RENTIELREEEY X
Z 645 3D FTEN. BOCUITIFIEI CNC SR, MRHLT R AR EHM AL
Bt BERAR. KEMEREAMMG. AT RITEREMESR, FEN—TFHIA
ALE—IRBEEMES S, BRERRNSARSE +4HH 2-3 FFEHMAIEA
SERRLINHIIEL T & AR E R BT R B IREY

LH2AE(EAEF CAD MitEV Bahisd#THIEN, BENREZRITHNR
FEOREM ., ERIIMET, RITTNBRRIAENEN, BIMERNER L&
RARMTER, flGTHES, b NEMNER LBEMRIAZ GINER
AR . 2024 FEFFHNTIHRERZ A TENR", BIXEARTERR
THEDIRE . WITMMETT M TN Hh&EBNILLOIRS, Gl fahm
EBRy R E F S Modulor’, EHEMFRRITS~REARRMKRMR T LHNSHRE.

ZHAW BIEERRITER S AT RFRARNGEFRER, BB IHR S
MBZBEG, SEERBRITNEE-NERNZEES, ERERT. &
MRIRS R RFA RGBT H5e mit X A R B, BARE 2025 FHERMIK
RRERMEXE, BRiWeaA TERS, SRFJUORENSS, RitRE
— MR IMETIETAI R B AN .

RFEBANANEE, ESRRATRIELERMRITMEE TEY, HFERATR
MEIMYE, ILBIERRIFER. BIREEM THERITARITEREY, 21k
XEFNSEERIER, HRAIFERITPRAERIE, EXERKNOERER
THA ERE TS A AT A9 SASCRR P EE Mt Rz I EE R, b oh, S AR T
TENR R R IFEE AR T HNBRRIER AR O E s, BIaNEE &4
FHES MR, &£ HERENTE T EIREF RN~ AT,
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B 24: FERFETEEY, MEZE G

‘BRIBBON'", IRFESHMERIZKRA", F4 Fiona Hubler. Simone Mahler;
“BRIBBON"HIZEE L 11, RIE SHMERISCA" F4 Fiona Hubler. Simone Mahler,
‘SCHALTABLE", IRIEESHHERZR", F4 Ferdinand Matthias. Endrit Memeti,

&/ Shaper CNC #1752 HIFHHIE, IRE SHEERISEKA" F4£ Sina Eimer,
ZHAW BT 1ELG T 1EA R,

TRE T B FEE TG EERESL, IRFE SEMERIZ A", F4£ Abidin Memet,
Manuel Jeck,

KEZHATHEFIRFHFHIF, RESH LR,

“GRID FUSION”", 7B 1918 KX B8 IAEERE HI G BIFIE R KE, BH 3D FTEHIHIERE
I, ZFE5, IRFE IR, F4E Dominik Mettler, Simon Ott;

"Schwalbeneck”, H&E/GHA LML 3D FTEIEREIHHIX AR LS, RFE TR, F
£t Yanosh Simenic. Til Steiger

©ZHAW




38 / 81

5. K ERIRE

2023 F 10 B 16 HE 26 H, HEZTRERETRXRERASMT P IHSHmERESE

MEMPEZR. X—ERSEENEHEZRETMARKEENEE—F,

AP EESERKERERTOEIFHRATIES, EATHEERNIEK. RFKA
—THREBHE TR, M7 PEHRSRER=FME Lz, FEIETREMAE
BRITHHATT AR ZHAW BIBATEZTHE A IKIT (Zero Emission Design).
TR EFIFF ABIZIT (Design for Disassembly / Reuse) 77 EIE % W &1IRFIHA
£S5, WESMT &EMMTS, FINERSEREAT BHTSs . BEREsE
R, BBAEIELE, SYMI/RSem B BRI 7 AR R ELE,

MR, KREAFELH SNTEESEMEBENS, #5857 BSESmER &I
(Zero Emission Design)F1 o] #F EIFIFF] Fi%1t (Design for Disassembly / Reuse)
MY, ZERE LS.

TRERE, NRAMRRMN EEHEZIRE7EE, XAREE R3O AR MR,
BRI A AR IRITWAR KA TSR RMIMRE R T E R

B 25" It AAIHILR, 2023 4 10 A

5.1 X EBEATHHHIEIR

B ] DURIE A — M A X L E R, AEZNEGSRiBHNARRRZE,
TEETEDEEASHRERKE. HHTRXRESHREGRE.

TEATFEFENHLER, MK, BRETREZHENTFH ILEERRILET
EFENXChEMERES, SRENSUKRRREOIR T ERNXILL. &
EWNJLTHEER, PEZH 7TRERRE, ERT MBERK A TR T RIRE .
EBMRYIEH T NN RER R ER, PEREOEHAESETIHTH
A 5K, TEEHREHEIMNKFEFETHFSAEX. HUXMTEX,
XEHTEEEEENESIREmRA—F. W TREKMNEROAKRER, <
AR RAUZREN B — XA RAEREZ B FHEML,

& 26 JEREIZ ©ADRIAN KIESEL

5.1.1 Eah&iEaEK

FEAERMEETERAER, SFER ERANSEHRIEME., [ ENEEA
BEMEHEENT BERFENE. A7 NXNHEEBM, ARSI HREER
. A, WMHH KM= UsRFEBMAEIEDE . BIVERE], PEAETH
SERERINERZRVEENMRSENKAR, ANREHMEKRZ T,
R X T EHREERAFRSIEEBNEN, BERKRBFRANEKREZ.
BRI, HihmE. KN zh L HKECHEN—EHIEARZE S
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EXUHFERM.

ﬁMTﬁ&*kﬂ*lWﬁ%&MWﬁﬁw FENTEZEEZR
MOMMmREEEERPHLER, MPEMTUENETHERZR

SMRUMELE

* BN TEERES AT, RREEAMRBE, o ERT
$$&Eﬁkﬂk§ Wﬁﬂﬂ%ﬁ%ﬁ%zTEm%ﬁo

= BONERARERR. XZEXA. EXRAFELMBEENE, M
EZ AN AR SRS R ﬁ%ﬂﬁﬂﬁﬂﬁﬁﬁ@%—ﬁ,ﬂﬁ

ERSHENBEACHRZERE PRHNEKR, RZESN,
* BN T E RS EETEFENS T, mAERE, XM
EaRN I 2R T A RS, ErBNHmZEZEREX.
» BAWME, AERHESUTENETMEZRABNRET —BTHS
EMSHENBCaERNED, ENRERTHSE, XARREX 5
EAH DB RN T S A BN EE

5.2 2023 £F£ 10 A 18 A#HitL
5.2.1 SCIRFRE

EPmEFREASTFMAS L, HREFABERTE ZHAW DT BREERAR] X
EREFT TCRAPHS, W7 THRENRIT (DD) MERM 4B HX—E

RIS, FEX—EFHRAETEFMERTMNBRAE P REFENREER,

B RZRTW AR EHAIL. T EN T IRFEHTRAREREEXREE,
& EEE T A EMIREY K2 B8 XN R RIPFIE BB
TEELRES. BETERTNSIAR, EaUFERIT (DD) MEIFR
THRNERH T AR D IMER IR T — K& . MRERM G ERELRES
MBIV E S EARERESNIERAYNEREH, FAKRE
ATRAX—BIR, BRYRERUF S TIFRENRNETRE, NELZREMT
AR UFEMFHNESERFA.

SHEUFE M.

5.2.2 IR ENE RN A9 SSER =6

BAVRR T BETHFENST (DD) FME4BEF AEE (Reuse) IR ETEATLE
¢m&m+ﬁ(wnswmmm&wuﬁELMKnmﬁm TR T EE
RERITNEZ RS E G EAPNEEMT T EHERMEERFFFR A,
XL RN S s N AR PRI SmE AR EIME 1, HXRNBIESHARERE
o F BRI RSEI B M9 BF AR o HF NS T A S 18 BRI .

FANBYTIR BB P E R H A XA AR TR, iR MBERHIEE,
BSETUHREMENBHRITEY, STENMEFEENELTURE, [
387 o] 55k M AN BURE MR R R IAI

NIRRT A P ERRME T T HELRMAR A ER, 52177 LIFKITSE
BEBEHmARLR EAKRIEM.

B 25 5B AT H Y ©ADRIAN KIESEL
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5.2.3 ihE®E
4=

EATENESR, ERETERLESEREFBZCHHET, XERFTEKRE R
MR ERE, BREENXE, ERMNETRAESENRREMNESHILRER
RAME, KRBT HEATEBISHXXAHORBA, HMNEENE—RETR
B Rt R XA A P RE ZHAW XA E B E BARNEEES,
BIERS DR DR ERATAIR S, 120 B it kg —& BRI
BHBHNARS, 2AHRE. §2. Uk, ESETBRETENZERE, X2
REARITREK. XTRITEMNS, @ARRRJUCNEREIENERYNE
REEERER. &it, ERGIERNRRBREHT ORI, TEARIT
MEBRBERIRARANE, HFXAMEAR, SR RMEARER, M
AR—HREFHHNES ERERE AT NSRRBRTTE.

3 )

—
=]
=]
L

A& 26: JERETRITE Y, ©ADRIAN KIESEL

JER RSB A

2022 3 A, “ItETHEUXFEE—KE (£F) FHFNBZHREME" A\t
PEHSHRERNEF—MTEMEZ—. ZMEBRHEFEEMR 2 BB SHLE
ERABHEAXEHTEEREGENE. ZME T 2021 F£5 AT, i
MEAWELZNIEREE S, T 2023 F£9 B 27 BERE THLINTHmENE 7.

- KA hEER

= Z3FEBA:  THAD SUP Atelier  (B51JF) + CABREE (BEJEmT))

= B ZEB FEHEBA: Intep. Skat. CABR. Low-Tech. UAD. HSLU.
EMPA. ZHAW %,

»  FEZEFEESI A ZEB RSEM B It T AU X #RAE X A B
k&

B 27 JERTSEHAE OFHILIEE
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Bz—. 1Z0 B RHEEFNH 2 BIEMS T AR EEBH-RZENTRER

\ _ _ EEIE. ZMET 2023 F£5 AF T, SEFHRRITARA—FHIHELE T,
EERTERERRUASRYMAORE, TEABTUTTERORIRE, 3007 200 &£ 5 B Eotss T30

EEPORBEMERTRKRESERIFE. MEENDEBAMNINERHIER T
MEIMNERZIBIAERIX, RS XAMNIGHEREE. INEHE .
o [ T ) P T SR SR D AN E AR

EBTREMER ZHAW NIEESZ— BN ERNEERRTHNRTE
RREERRITTERN [BFEEENA] RITEE. WREES AW, — .
ERR IS ES, —2H ZHAW BIRVARWHEX PR oJHkER T (DD)
AT (ReUse) .

LERSe A :

B 28 AT TTHEHY ©FhEREmEIErERE

2023 F 4 B, ‘bEZEEAHRFEEXTEALHEHSHRERIE F ZH /RS

BETT EBRERAREVERAT

BiREA EBERKBEVERAD

WITHBA: ERERZITH R ERA S

ZEB ¥ Z AR LREBFRITAREIRL S

g ZEB ‘Z8HIBA: Intep-skat, CABR low-tech, UAD, HSLU, EMPA,
ZHAW etc.

e B (RUERX: BERLSHK)
BHAE: mE. RE
AR

* TET MAORSEH
& ENT ORELHEN

ETRIEHR

- RERER Bt 9566.8 m2
- BRARSEER

& TTHET 34465m?2
& REIST. 28049 m2

¥R 70,000,000 TART
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zero-carbon Building application

B 30 7580 H OF 550 A 71

ARG ELEIEED, BNRA—HMEEE, BURRIIEATREAV R
UAFHNBRLE, REBNNENTAREME DR RE M. (b
T, EWmTETEFRERTYNRRCEHNENL, BRIEEIEE
FEEFEE RN RERSHHN, EREMAREMEFRREER
SO HAE) BTEAREMELREM, FBRMNZWRBERHNRGBELRR
A, RIS E R RS, AR REREE . 1IZ2RNERT
M7 B IR B R FRNR, METARRIFINAR I TRTNRE, SEXRAAR
MEFRR OISR AR (BlanMKBEMEBRL) HROZFH A
FEBAMNZWERDENIRELMARHEL. L, FrATEMBREEE
RMXAEWEMNBRNIRTE, miEEHreg. BEXFNTN, BNHEXE
BREBIEN—DPREFATNEME, ETRESHAR RN RENEENF
#H, AHREEHEAPRRDHRIFRERNTFRE.

X%

T — BT BT oA IL 135 ARMWH . SIERM EBFEENRET
At XE2—PR/N BEEGHNEHT. THUENSEENNSMESR, HbhE
BERNH, SZHNFENEETXERMERE FENXLES. BN, €
ESAERE R, FFHIRE AR ERATR AT L FR.

y/% 2R =RV

EXANTEF, ZHAW ZHEEXNZITEEES, BNEIZARFIBRASA
XF WREED AWED, —SERLHMNIZESE, —2H ZHAW FAER
ARSI E . TJHRENRTT (DfD) FAH-BFIA (ReUse), FRSEEE FHNW
BAIR AL A9HE R

2022 £ 3 B, “THE FRRET L E" NiE$ i ZEB I B % —#H/RSEm B
z—. ZHNBRTEEETH S BRHBSHtAREESHELENBEERE
EIRR . 1ZIE T 2022 £ 6 BAF L, ITRT 2024 F 11 BRI,

» BERA REKBIEETALERAE
= RITHEB: FEERFRZEWNRR (CABR)
=  thix ZEB ‘FiAHEIBA: Intep-skat, CABR low-tech, UAD, HSLU, EMPA,

ZHAW etc.
WA FENIALD (RIEX: ERZAHKX)
=  ERER

¢ HXEZAM®mE  96657.4m2

¢ SEFAR 210980 m?2

ENn. 2W. RE. BET—H
210980m2

- BERAE:
«  EHER
- BEHEE

- 158 #E3RE
- 258 METE



- 3-65# #ES5E
- 7-108# Ml 2-3F

Bl 31: EHTETA LIS,

—#i: JEEBI+ZEB2
“H: HTBLE
AR Bt 2,170,622,600 TART

“}m K -
OF 7365 B %11 HM
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’ i J" g
| niy s AR B -“
FHEREEY Y. b

B 29: F5rE0 Bt L H % RIEARZZI EL, ©ADRIAN KIESEL

SUBRRATHELN, ZNENERIAELIEEKR, BERAFNRS. BIME
FEENIIZIE X AHREELHEEERR, FHETKARLARLE. &
BT, ZHAW ARSI BIRITHBEND T —X T ERit (DfD) MER
MHEFIA (ReUse) HIUFEE, FRBIATIHFEMMBE AR ERUET
ERAIIE . BRIZEABRNORITRIEERARE R ZERIN, A%
IERATRAN, MALESTHREESENTTE, NEFRREZBNDE A,
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53 E2ME - [BAA] £FEFER
5.3.1 FFF iR MR S wRHER

BE—KENATEETAKE . ZRIBNSRMERTHBET AL, XA
HlERt, TEAHEREX SHERSSZSEXNUBEARNIAG, BHS5F
ALEANPTREAFEH T ARNIES . S5ESAEFRTEIEE, EH2
ZRGRENR, BAFRXEIMPEF A Reuse. FHFENIATT DD FRE Dk
H

5.3.2 ERYLE

DM EREEEEALRHETN BEAMRRE—ERRY, KA TXED
BB AR, SFRARS, BESS5EEEMRIN. ESRimaERy
BN AN SRR, SE5EMNERMEF G, MUEL [KESHER] 977
XL E HE T HN BRI, FmBHRRR . X ERARIL T I
SRS A B ER AN RAK B, (R ETT S M R BB EC Ay [B)
SOEFNEAE, TREUHHNBNERHN, MHERRENKIRE. FH
WHEANLERA . S5FDE NAEMESCERNRARE @ AT HHNA
MEFRMARD BAERR SRR, SHEENRRNEmEE &R,

A I BARL RARR IS FFHE M 1A B PR INE R SEEL SR ARARA L, FH5)
TEMRRN AR, Xt R T PLSC 57 A o S T A R AIMER L. kil
BAIZOR T g RER . AR BRST UE B AR IR &
FHE, MRS ERZ A IERE B RN AR RN,

5.3.3 FHARR

ZHER T UENSE5EZETEREARUETHERT, EEEHBIRBIE T
FEEACETBEAPEATIE . B EIU T A RIREIRE, 2R AW
R eI 542 MR A SE PRV S0 B A AL KITH B R 7 ERAAMIAREMNE
BEL., WHERTUHRSSENLIEMRE, HRELHENBRTR, S

SE5ERRRAFSUXBEIMRNERERAM A LI,

5.3.4 #XLiP

[BrAREmEL] TURARTFHENRSIHERRTLIESEE (WER
. EHHAKE. BRFEES) NEHTR, BEUHENANEAME Reuse
M HFERTT DD, MM HSARNESRM, (RHAMDBARIERERERM
B ER M MERATLENRHRAE N, ATt R TSR R
FIERE .

54 RKRHE

[BAASEER] FEEBRNRASRAENEFTR, BAREZRRIT.
FWHTAMAE TS0 B DERANKRFLIRE, FETUESLHMN
BREMRERM B E T BOUHER AN FRENZEDRE, BT EREFARRM
W BB TSR AT

TR T —MREMEENESNRNEINE, EXEFRERFNBERBHF
ARMNHTE, BERSNFERRHEPFETRZ IEMR TSN E Fit.
BT BRI Z AR ST/, ZER T PUEFAEE T Biihd e
X TR AR AR BT IR R0, SRIBE BRI R
TTARTEERETEMNERMN. AtdEd, FAETUEIMEEFEZFN
AERBRIPZENFE, IRREATHRPHELSR EANMERESY
MaFFPRERFMBIAERE, BSFEFSERLEARZM TR CMBBRTR,
FRHEEERE

HTHEREFRNSEASCU MBI, A4 B B AES 1T
FIMBE . RMARXDNFROERRA, FEMNEEUARNTXEEFFIER
W&, AEARRBBATSRIREIZAT, &RABREMRD SRR, XU
BB FMEIRREEEES], N TRNALHFNTHELRIBEXREER. It
S, LIRS T AN EHRENRIT DD, BB H A Reuse FIEFBRHEAAY
JFRUMIAIR, AR AR 2R A ), B MR T X FER REBE
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BANASE R 2 RIR AL ARG EXER.

TZEX ] MEASEEIRTZAERBINENRIZ F, 1L FEFERIIE Y BRI AR,

WMRTUHTEZRER, IRVEARE . SREINZE, S5FBNZERIHF
WX P AT AR R RANER, RARB2EHRNEEMIAIRZAET
—REXRT, MNIERFZERAEEERMNILIRE. HETHRRANERRER
HZE, FUUNZEIRETEFINBRTE, SRITMUBRPIZFRER A
DR TESEINS, BN TRHEERRITME T ALY T WA LT EGE.

teoh, TSRS EY RIZEXL, EAMMNTRIEN—ED, BRI
TERMANEZHNURFEMRER, B REFTAYER, FHEEFENZR
BRI MIBINE £ R RE Z 1.

54.1 BEXW

BEASRIMERSINZFON, FEMIT UL LT RUFELAR, ©9
PARRIRE S E AR A SCRRBb AR FF IR I R T R . XAUR AR TR I T7 AT R
LXEPE RS EULEN, MIELRE T THELEFNRITISKERASKRR
ER, EEWERFTLFNEA T LN TSR RTE. XMRHNEAMD]
PUB b — A9 SRV AN T AL ! VR 7E HER Wb A B R B IR B A TIMAR SRR, A
SR THERR B iR ERTT.

5.5 fHX 4L

fEERTERANRANTEERZT, THEFEERSENE ATHEER
SCERME T E AT, ARIEBE TIER. EBMEHFHMIT, TN
EBNTEARZRMTE, BAPERZRMLZ(HRA T BERZI MR ERN
i, BRTIREZVEEMNZRIAS, TREMARELEIRIFHAA
KR, RHEZTEENKR.

A s . N A a '“‘\:‘ N
B 32: #ILFR CABR NAZFFEINIFEE T A BT, ©ADRIAN KIESEL

%I B (R B P R AR EN AN A AR T mEUSRIALTh, AL T B AN
BUFTA T A S IR O Hr L2 KR AR SUik . T I BAPRSERERY S, M
EFRAMBNET A RSN E LR, #EITEDZ AR
FUHIARIAE .

st MBEEAEMAXNRER [BAASERK ], BFTIZMEERS
RARINAMB ERKERIBAH T AR E AT E. LA E
BT UHEKERNERMURERERNIMERNZ 0.

MNHERELZRAEREHTEN S, ImRAIMTIAVET 2RI
REAREZGRALEAEENERLEREE . PENEHEATRNERS
HIRBRMNREARR, A FERLFRPSEMAREMRT ERNELRNH
Wlo Besh, R EX SR ARR TT SR AN OIS Al R A9 B ALt A 3 £ AR
RETHNAX AR, BTRREEAR. SBEMNRITERE, AMURD =
REEERIN, TR ERIRETHREHRARL.

MAREW, PEHFBHEANEZ—ERESIBANHETHLTE, FURERRT
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WHERFARR. EARE EENERAENR NIRRT MR RE
HEMNIHRRIR, et IR RANERNAR.
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6.1.1 FBEXW

EAmLEEET, BT LENRHTEER: TRENRRIE. 1195
LFAEEEME: TRECSLEMFIFBRANFEH, MRIBEMNLTHERIMNEE.
1E Adrian Kiesel ZJ %2288 (20234 10 A 20 H), BRIEHERT A5
B & L5 M.

6.1.2 WHERAEMAFEN

TRIBE RN, HABAAIRIEN I, B bR,
EBRBENRAT AEHRE, HTHH LT—R) HPHRRLEN, Bh
REAULSIAPHRALEH, HESERNTYEERUIE, X0 e
—RRH I FEE T EMTE.

AR+ HI A

MERIENL TS (BIENERM. BT EERMNEE) HRREABERAN
FRRTEN, MREENZAE TEEMTERERIIR RWEREEL. N
RRTEHR EREANEAME, AMEANEENNHRS KIS, SRR
THELE, WAPRBRLNBAINES, AEFIRTFHRT REMNEE A,

REE KRBT

MEEZNNEEREEM B INENINREEAR, ENEBNEEEHZN
R, FBEANGERE, RBEMEAEVER. NEESUNVIHFHIRRE,
P BYSMEE M 1 T £ A E B RERR. EIEIR IR S BRI 757 M
RETREE, BN ENAKESEMRBIFE.

BEMEMELEZTEXRAZERAEAREHE (Laminated Timber Element), 7
Adrian Kiesel 751 BAEIBINEE: BIAREZZEREAR, FTRUEWNE, HE
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AR AERNREARERES. 25 A1k, BAERNMHRRELTERNARENLRD, EPARIBENE L
AIFEAMERZAEEAFEE Khosrow Ghavami EAREI— R FIFAEE, 2
6.1.3 BUHEEIN Biiiii%’ﬁ?é?*’f’]l&ﬁf’Fﬁ%ﬂﬁﬁiEﬁI&Jﬂﬁz—

Ghavami, Khosrow. (2005). Bamboo as reinforcement in structural

Lé?lﬁl:l‘?ﬁ(%g%(ﬁﬁ%?%fﬁﬁ:%1502?1‘)?@5%1%& MR ARSI, concrete elements. Cement and Concrete Composites. 27. 637-649.
{8 BT U0 BRSSPI AN RSE T B A9 R L 10.1016/j.comooneomp.2004.06.002.
= Khosrow Ghavami, Romildo D. Toledo Filho, Normando P. Barbosa,
[ | 2% [R5 | Behaviour of composite soil reinforced with natural fibres, Cement and
Concrete Composites, Volume 21, Issue 1, 1999, Pages 39-48, ISSN
0958-9465

BN T H KA BRI EXFIE T K% ETH Zurich AR T SEIRZE Future Cities
Laboratory 1, Hi Dirk Hebel #3%#0 Alireza Javadian 8+ 415 FBAE A 4T
BXREMIMRINTR, ELRETUSHEXR
. Hebel, Dirk E., Heisel, Felix, Javadian, Alireza, Miller, Philipp, Lee,
Simon, Aigner, Nikita and Schlesier, Karsten. "Constructing with
Engineered Bamboo". Cultivated Building Materials: Industrialized
Natural Resources for Architecture and Construction, Berlin, Boston:
Birkhauser, 2017, pp. 58-71. https.//doi.org/10.1515/9783035608922 -
007
= Javadian, A;; Smith, I.F.C.; Hebel, D.E. Application of Sustainable
Bamboo- Based Composite Reinforcement in Structural-Concrete
Beams: Design and Evaluation. Materials 2020, 13, 696.
https://doi.org/10.3390/mal13030696
= Maier, M.; Javadian, A.; Saeidi, N.; Unluer, C.; Taylor, H.K; Ostertag, C.P.
Mechanical Properties and Flexural Behavior of Sustainable Bamboo
Fiber Reinforced Mortar. Appl. Sci. 2020, 10, 6587.
https://doi.org/10.3390/app10186587

& :
B 34: Zg+ Alpnach HOUSE K # W Z3& & 6 1 1972, ©RASMUS NORLANDER

#Int Alpnach RZRES] Haus K B, T EPAREE LA NERAIINATEC
HEITRE. ZBERTRBLERY, BIETMEAREEERA King E’fﬁié}
5, FEREZHXMELIIEHRONEE, %7 TRMAMERAIMNBERTE.
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WIHEFNA (SAREHHNREHRIRILER) xnanasznenn

AT Weze EREN

WMROTEIE, BEABRRETAEMNINGERTEENA ETATELTEZ , . ' AN T
EAFFRABITREG . ARYE 2022 1 B 1 Hint KBOB B BRHFMEURIG1R S 45 7
HHEIE, EEFMBENNGEY BERIRIE 300 2E2UR) ELbeFNEZERE — A w o N
4 (GLT: Glue Laminated Timber) BRRExHEEMEMR, FEHEUHEM. eanll<

#RIEH+ KBOB ¥UiEEE:

ZEREREARR ESFRNITHE K118

A1-A2-A3 &75idig R1-R2-R3 EUiTIE

0.287 Kg CO, eq 0.026 Kg CO, eq

¥iE: KBOB ¥UEEE 01.2022 KR E S HEA 220 ZURANB B ER

EEEH: Basel #ifi#, =i E L4452 Pratteln 474k

Brettschichtholz BRE&EEA B, R ZEEFER Winterthur 195 LI

HTRE (RITHEE 100 AE)

& 35" Jii1 KBOB EHBRHE I EHEE X T R ISR & AL ©ZHAW

BT A ER I% i 69 B A A

EF&itEINERSRE= BT, UERBNNRE . AT RERS.
%5 g B RERRITERMIZRES IS, L EHEH TS HENRIE
YRR ISR AT R AA AR AR SR RRZENRENEZIFREL
AERRNHM RS, &0 XAREREIER, XEEEEE N EAERS T MNE
SIFENFF A,

Bl 36: &F 2023 £ 10 A 11 BRZMNEGEITFEE, HERABRMIENERSEE
FMAREEW, TR ARTHRE, NHEETRAREEEND, FRITANEAE
RRG, DEHEHENNRSIRAER. © L8 RSEMBEIRITRN

&
= o
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W

-

B 37 B R RAER IR IF I LB
OZHAW

BEERTEHI## 7, T IXREIFIER .

MRBEANNFEERREEREERNE, JERDALBERZEIEER
BRFATRILBERR, BRERFLATRES BRI RIERAEAE L,
BRUEANERGMWIRLZEEE MR RIER L, HEBIEBIAFKFERYE
EEE L. AEMEEE BHBIBLETHREEEALEEN L.

TEFIE 3 FIGERMAI R R SwEEE (&8
F1 ﬁ B
2 RORIB A R B IR
»  REAENK
»  ZEXAREAREATER:

B3t KBOB B EUEE, 2022

1.04 Kg CO2-eq —E kM E
333Kg CO2-eq _E k4 E
0471 Kg CO2-eq —E kY E

B 38 ZFPEIEEZEFLZTH ODETAIL

L’Fﬁﬁﬁ—ﬁ_ﬂ‘ﬁ?ﬂliﬁ WMREE. BAWEESFEEARNSEMEE. IR
TZISE7K72£"2*7F’] MeT X AAREAEHRTIEZ . ODetall
L EE SRS TREE RN BEAGE EEZEY, FREEHNE
EHREFRINANEEH ©Detail
» EXEEWREBREERSG SHEEES#KREE
» EXEEHEBNEMEERS ODetail
» eFAXEER: HEARE Y BIEITT ABEELIR, MIREERNE
E /. O©Detail
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PR P BRI R AR R I AR AAEZR A AR, HEZR 2 (8] RIS 73 B A FRIE PR & 3K
R, BEHMNBRERFOATRESHRMRLRAZME. L5, BRAENAARL
Mt R AT MEIBE 52 & B kA = ESEAR S IREFTHR

B 39 oJHrEIE- TR L 7% R KIRETFIA 5T ©DETAIL

6.1.4 WERFREIEAIZ TR
K.118 T B F 89 % 1

A K118 TIEH, ZEANMRERAEBAARERS KL, SPHfREERTH
=lElieE SN

B 40: K118 i H, HmFERT, ZERhGELE © BAUBURO IN SITU
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oA TRANSA A EAZE, BT Baublro in situ

K.118 T B #91& 3177 Baubiro in situ BSAE S A& 722 Transa JMAZE A K
AR, WRET AERBBERFN S —FMBRTR: BEmE
BEARSAEXRTRDBIMREE, REEEEEAEHEIRRE S S HAKRIE
g, HEMRTRENZEARE. YTHRERERmRA8IERBERA
EHMLIETTE BABEERNALEITAEREER BN ARSI L,
N B Z [EHRE T XL E TSR AIR M, I AR O B4R .

41 [ TR EHET R E BT BRBIE AR, HEAARL B2 E 55 EIE
Fo RFEIHIFLTE B2 B TEAERNE, 1K 0001 Kg CO2-eq —EMLHLE ©
ZHAW

B 42: BB TRANSA DA [5]20E %11, BAUBURO IN SITU ©IN SITU

EMPA NEST SEES#EZE4A UNIT SPRINT 52 70F UMAR B8 T

AL FH+ Dubendorf A% KA EMPA (B TBXAMRIRIZME AP 5=HE) £
NEST 25, H A& 4 Unit Sprint B EITH Bauburo in situ AR ITEE
WX AT BRI HTEE: £ A AR HREITESEEMm A,
F_FhHRIAPESR IR FES M.

DABITHKA SRR R H I RAEARTE W A4 = IR P~ AR AR, X
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EeER (FHKRRIN=ZELAEESRESIRPREFRRS) EYFERTY
AL T FFEERAT LR, REROJ M. B Bauburo insitu & ITAIEEA R St R A
BN AR EER, Fo DR AR TG, BRI IS,
X—MY B TTRREREN R E TIRBREME MR, BHEKRESINAE,

FrE TGS EREAR T E BTN, REEEE
(M AR R B T T AR,

eI, RRENRF

[ 43 UNIT SPRINTR IR L- 374 T B 1€ FEAIEME. OIN SITU

B—NEFEITE H UMAR (Urban Mining and Recycling 3T &LF1 & ) [El
W IT), H Werner Sobek. D. Hebel # F. Heisel &1, H X &EMFNALD
DHINTEHIRARE M TAIBTAAY, TERBFIRBREHEZENFA,
HERATHIE, S EMNEFEROEENE, XRHe BT INSEEL 53
HaE, BUEFER. ZBRETHEXRAT SHMEE=NERN =M, X

B mEVER MR MR E TMERRBYSERNER THIT BN X,

REEMSINFF—ROMRBERNAS. XEFERELER (HREEL
FEKEFIEN LRANEME SR . Bk, R RNFEME.

FHEHER (MIEME, AERKRTBEFRBRE E R BRBRELHER,
R A STAAIR R R TESR B M) MBI ARERERE.

ARRABTER, NEETHR T BB E MR B AR fK
FRE L, REEWTLEATARELOME, MBER. BEERRER
2. ABMBE, BIN% B UMAR B4 1T LRt E £ 1107LE, T
HEM LA, B RGEARSEN, TN E — EREE
NEEE. BT REERTEADEADMEH, L REG-EE R
TRSFARER, FERMTELER, WMt T BB
Fl. XLCTESRERRTIBER ST A9 — R EA0I/A 5] StoneCycling 477, 2B
B E MBI BT T BRI, S ERA AR B A R T3
SR IEL.
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V17 M 0000

e L & B 45 # B FEAEF% Brics Stonecycling #E1i& 09 T B z) 7~ # ©BEYOND WALL
SYSTEM

& 44 Stonecycling 4\ 514 =1 T IR G5 1E 29 1 B Fg b, e L& 7L, TTLXM_EE
B ETHF OZHAW

R EEA RETIERR S B HEAZ A 0.050 Kg CO2 eq. ©ZHAW

= IUFAERBERSEEEE, #ELHAHAEREFINTEE.
©ZHAW

»  EHFEREMNRETIERETHEIRZI AN 0.001 Kg CO2 eq, ©ZHAW
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Stonecycling $2 Ay 3 —F ol H{FENfE R T ZE % 4 Beyond Wall System, FHFZER
B R IRER, . X H B AT RHA R A ER R EARE AR AR O, o X7k
H*ESH LAABHEE, €BHEN RIS BLZLEABmASZER L. Ik
Sh, XEIHERL T XA BRI RIESE, BTN NEREREBEREL.

= StoneCycling — Beyond Wall &% ©
=  WasteBasedSlips® #1 BioBasedTiles®

B 46: Beyond Wall #2471 B 5118 # /B R A58~ F © BEYOND WALL SYSTEM

ZHAW AR ITA K118 TR

# K118 WEEET AR A — AR H AR A RA): ERFARIRE
ATFOEATEFIME 6 BATR, AR HNARZRERARNAREAZRILE
BITHISFT IKE BRIRBIES TRITE M. X MEIPEEZETEE MR ELL
EUCERMITRSNE: 2 MR ANBILEH L TRIMNEERZEEE—E £
BRRBNthXEELTERNEH LED 178, HREEMTHHITE.

F 47 ATABNEHZHEAE K118 N\ 0L Z2H HEITEHE ©ZHAW
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2023 F R EHT N EF EFRIEETE FRENEIE, EEE2R Lacaton & Vassal

%EA: ARCH+ / SUMMACUMFEMMER / BURO JULIANE GREB ROBREB! ZMEXNBRSERIT AR EES REEERNYNNES
BRI NERD A ERBMBRBRDDGEIL RN, 2023 FHEANER  SHOEMXE, ME—RIIFEE. =EMEERDHARE—E,
b, EmEEESERLE—F 2022 FERARE T HEE AR R SR @S, BERVIEARRNIENAENZE TR RUERAEERATNES. BR
BRREER—AFLFERRE BREAEARNERRsEN, T 2R AR, BETNRESRMNLS, FRHRTEARE, £H
" ’ S —RIUhEE,

SERAVHMSTENESTERE S QRBTBNE~REEREEETBM
AXEY, XEIEBEWREAARNET I, ZHERY, £5UHENRS
HREIBEARTD .

IF,!-_—

g A\

&l 48 {Z[F{EOARCH+
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6.2 B B BEEYIERSEME
6.21 WMBEEA

» RBRERAREEG MR EFAREFEZBRAS
» RITHRA: ARERARSAEERSITRER

. Zsi’@gﬁf-@“*ﬂlw& AREBRRFAFERNRITRR. TEE
RRITHAREERA S
»  PBRTHREFEEEABA: Intep-Skat. CABR. Low-Tech. UAD.
HSLU. EMPA %
= e PREEXTHEINE (RRX: 2AMKX)
= BERAR SREMR. B3R, EXARER. BEEREE T 6
NEGEER
= MR WEW
= ERIER
- R AR 4674 m’
- BERER: 1530 m’
- BIAPRESEEIR. 1404 m’
" BREMA 92200 FTART

6.2.2 IEIR
T 2 X BB N i 184 tE T B h R AT
FEPHNES N

RRITFRFSAEHBENES, NKIERUCER =4 B RARER
ﬂzler?'J”'J ISR ERAM IS, XANRS THRINE, iRk
HMBMAEE T BLEA, FMRERUCAMESHREENES, BER
IR B H Ak I ap I o] AR AR D

—EYEE —RYEE
B 50: IRATEHRIE RG], B, £ —# &

1B A RB DR TR

—# @SB AN

f&?ﬁ?ﬁ#&?*ﬁﬁﬁ?%ﬂﬁ%ﬂ’ﬁﬁ% FERERIFMELEEENES,
%i_fu?"ik;l%iﬁ HAE. XERAFERLFESN [ RE0BERN
TERT, Eﬂﬁjﬂz)i_f L{ci_ FHRAMZ AN ERSS, MRDIRETF
Rt AR,

A RAE BT/

ZI B EHNFEABRE TN REEMEN Y, FAMORE TR L
MIIRERE R, HFABEEHMEFEERLARZRENAE, HXHER
RRAEH R T RE,
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—EvEE —RYEE

First floor plan Second floor plan

A 51 REATENFRAFEE, ETAEREREXLIE OBETEL RGN
AHTREIRE R R BRIRTT

EEARIENZERNREME, SBREZEBIARR (EPS ZH XPS) HHLLEINE
BIMR, A TIERZRAN TS . MR IRAEINRROFREME, Bl
BERTHEARER, BHE—DRSHTFHEMT,
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RAEPSERETHEAREK =0.25W / (nfK) SRR =03W / (1K), AR (RERERE) SRREK=15W / (nKF9E.
Building envelope selection of roof heat transfer coefficient K=0.25W/(n'K), external wall heat transfer coefficient K=0.3W/{n'K), external window (incleding
transparent curtain wall) heat transfer coefficient K=1.5W/(nK) structure.

EREABREM 20mmERENEEZNETE (xps) (p=30) « WAEHERE,

Roof : extruded polystyrene foam board (xps) (p=30) 120mm+thin cement

mortar plastenng.

SHRRA 1 0mmERE + 200mmACCEE,

Outer wall: rockwool board 140mm + 200mméacc board.

SR FES0E N R S R WS + 1 24r+ 5+ 1240+ SLow-E

external window: 80 series internal flat open insulated aluminum alloy window

§+12Ar+5+12Ar+5Low-E

BN ERESEWES+12Ar+ 541240+ SLow-E

curtain (wall): 80 series internal flat open insulated alurninum alloy window
&+ 12Ar+5412Ar+ SLow-E

- i
) CREL L

HHEENERIPEBERERE, RREZFEENEENEM
BRI R Design appropriate thermal insulation performance of enclosure structure, giving
AT

enncidaration ta thermal inculation in winter and cummar
B 52: (REBHEHIEE R, IXNRENEIEBAE I RE L&

1
4
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6.2.3 BUEEIY
FEEMPIAREEEE

SCHLZ AT B I M MTER Z 5 R B~ T RS RIE R, flmmekasE
FERFEAHEAER CO2 Hil, MZMEMmE, MRAEFH MM RS
4 —RREBEIRITINERTIRR T ER, — 2R EARHMERAAREM,

AREEH

BRTZRMNEMEEANA 62K XHMNBEEZTETURAREHIIRA. 5R%
MERUR S TMEHAELL, AMEIBRHN B RERENMR, 102 E EFF & U4
M ENER.

SEARHELR

H—MERTTERSA [ KX EEAHER], ®FRA CLT (Cross-Laminated
Timber), @—MBAZEARESARNZINEEY, BEAIZIAEARR, 7
IREALSNEFERZXES, TRERRANER. REZEREBEIREAR (Y
WK EE) HEERE, HEEEARTEOEMNMARE, FlanRBEAR
FTEERETIE. ATRIEPKESEMSEE, CLT AR CLT ik 8B EER
T EENBEEESRBEATIEE. IREkR, XERETHR 2 ik AR S
AH RS REEZEGRER, IHNEZEANILABREEIZEARE T2 HA95%
B, BREEER. LethEZek,

BEE R BRI, (EAERTRNETIRETE ZNN A, AEATIRREIR
HEETHANAE A 27K E, FHRHEMASEFLAVRAT AL, #IISRES
SRS, REERE 12N FERE, I—IETETREZWK, FE5ARE
RAFEREER I —E. ERA—MITZH, ATUCKEATIGAH BLHITEARST
PIARE, BENSEEEE, EEAIMAFGEE—HEEBESH—E,

R XEEAM CLT o /K FAE B WA Ti1e) L EERE R, MEGRMARER 6
HE—TE ERE. BT ZFAR—FHE, BEEREEAREREB/AARR
BXREB=RE, ZEATATREREMESL, WUETHEN MRS RN
RNBE, FERSHERMIETEAOME. L IXEEARRARBHAM
HTHRAEMEERESIL, RHTERNOREME. JEEERROEEE
SNEEHOETERSHEAME, BERELEOEHEHELHNER
(RGAREMEEFREREINZIING XNEHRAFRE LT ERE) . AR
RER, SINEAMEREIN EXENEZEERE, RIFNERMEMEEEETE
AR R P BEAEFHOA BN M M T B . S EMATIRGEMARLL, CLT B
BRMMIERRTTT REHR.

F|RBAMIERAVHYIBI NS T BEARERR, RMAGIHEETNEST RN
WAz AR T SRR ST R B . REMLLIBIAY . FERAKHM
SRENAMAERNZTEENE L EFEREYRIFNERSER . AR S L
BAEY, BETIHERR.

EEEMRMER SR, TNRXEEARGTHRIEIREHE LR, oMUY
BRI, 1ERRBEMEFMNA. Rt B NE BREEERNA
(BT IEMIAMEIR) . B (EFELHNRERG) URHE—DMITRAEME
RAAREM L
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T BENFE. 2T ERRER, TEERNRERDARS, MERZ JHF
#ixit (DfD) MEE, HAAETIERITFEIARNAFERNREN THE
REBR

IO AR T A

B 53:CLT XRXEEAZRLZL OZHAW

REIE BN SR EE T 1R R 5t

MREFRRELFRITHNEMTIRR LR ER SR, WFEEBRR—LEE, NSE
HoJHrgett. Bl B eTRRESRE B EBURD JORPIR BRI A ER, R
MXFRRIFH AR 1o, RIFZNIETE P OEBIE RPN, TR
FAREZEEHTFEMN, FitaEZRtanEAiERE, BRIERESRNRLER




62 / 81

On-site Additional Reinforcemen

See reinforcement drawing for details
, Detailed reinforcement diagram  Detailed reinforcement diagram 8

Conventional Construction Approach

L
Challenges ] ] [
- Not easy to disassemble oI : * : ‘1 -
- Reaquires fire resistance coating --> not environmentally friendly . . . I I .
- Requires cold formed steel deck --> its production process has | ! el forcement perpendieior o th deecton of the sted s
high CO, emission---> not environmentally friendly See reinforcement drawing for delods
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B 59: ZBENIEFRE. WRFIAFELEL IR THrEERE. AR KOZMA A.
(2020). DEMOUNTABLE COMPOSITE BEAMS: ANALYTICAL CALCULATION APPROACHES
FOR SHEAR CONNECTIONS WITH MULTILINEAR LOAD-SLIP BEHAVIOUR (DOCTORAL
DISSERTATION, UNIVERSITY OF LUXEMBOURG, LUXEMBOURG). ©KOZMA
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AT EEEIXFEN, BUCIANRER L Cleancrete©IEFTINZFT A A AYE
BEMAGE (Hybrid System) . @1 TFEPR, ZRGHMA C BRMIMRREE L
"Cleancrete© "4 5%, FER—MASKERHERT, TEHRM T TIENBETIE.
KFIRARRIMF OxacreteO A, EABFERISNMEREMNEBERLT,
"Cleancrete© " 1EA/KIRRER T BN S, TIAPARBEIES TR . /KB
Fl& e RETE IR PRANES IS, MRXARIMNT OxacreteOTTEARE
Kik. Bit, BRI RERTHKERE HBIBEBAXKTERERRELS
Bl %= R B S RA IS IR TIE MR TR F B up-cycle, #H—Him
Hu##gM, 55 R 8T, Cleancrete© (9 — S LBRHENE B D T 90%, 1X
FRRAEXRBFLREKE, KAKRDTKERE. I, ZRGHIBEIER
TN ETCERE R 7 AP IR EM.

RIEZTTERTE 2 4 C BUMRIEE AR ERURHJOREL, BB JORRIY
EERAERBRTEREE.

mEt

CleancreteIrEgE+

B 62 R KHITHTEEE L R AR B LR LE, R O HrtlE AT
Cleancrete @ (LB [F A F/E. ©OZHAW
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RWHENEFE, SHEEFBIIEHNERRIEELX. "BH B
“ (reuse) BT "HBIERX" (recycling), EHEIEREFRMELIELL

Al RiBEX

ELFF RN R, BERRE FEOREEETUREYEE, FETRNE BRI,
SEXAXUERS, RETVARBECELWHERTIEREREENEXEKRE. A I, Bill Addis, Building with Reclaimed Components and Materials: A

M, XETWARBHEXFERATEF ARG —. LTI EWAREHREEFEX: Design Handbook for Reuse and Recycling (New York: Routledge,

1979 £, Ad lansink BT =W & HRE T EER D WIREDHIEY)
IR EEREIE (hFRA " Lansink #52%"), SIE T EFRESHTZ
XE BE (Reduce). HFIA (Reuse). FF¥EIR (Recycle). TaE
JEEULEIREEE (Incinerate with energy recovery) . 3E4E

(Incinerate) . 1EIE (Landfill),

MIBRSRE, BAREDI DR E—EARMTE, HIRBEHO AT M
#HATIEE, Bla0, 2000 FEHERRRFBEIREABFTUFIET
AEMNIREDERGE, BIRRKFHR" 43P (Prevention).
Y{-EF (Object renovation) . ¥HEBEFIA (Element reuse) . £ 8}
FHHHA (Material reuse) . ¥LFIA (Useful application 5140/% IH 3
B HIERMNIEEASS) . W AT BHNE LR
(Immobilisation with useful application BlfNE SR TIZERNESE
HARMEVYREELTUEFZEEY) . ELLE (Immobilisation
BIaBVEFDSKERE BN ABEE SMEL) . TweeREIR AR
%% (Incineration with energy recovery) . % (Incineration) . 1EIi®
(Landfill) o

2, C. F. Hendriks, Nationaal congres Bouw- en Sloopafval, kwaliteit
in de keten (Rotterdam: Nederlands studiecentrum, 2000); B. J. H. te
Dorsthorst, T. Kowalczyk, C. F. Hendriks, and J. Kristinsson, ‘From Grave
to Cradle: Reincarnation of Building Materials’, in Proceedings of
International Conference on Sustainable Building 2000 (Maastricht,
2000).

HIFIEXERT, RiE‘reuses re-use' — 1R E B ASE & B TIERE

2006); Duncan Baker-Brown,The Re-use Atlas: A Designer’s Guide
towards a Circular Economy (London: RIBA Publishing, 2017).

TESEEHERF, recycleage ([EYR) —id 53X recycling (FHEIR)
KL, BHEEFAMENBRAFA, FESEXVRESRNRF
K. B—J7E, réutilisation (REFXBTHEINENFFAE)
réemploi ((REFRNATHMIENBFR) BEXH. KiE
récupération —13 N A EEF BRI B AEFR.

Z Il Jean-Marc Huygen, La poubelle et I'architecte: Vers le réemploi
des matériaux (Arles: Actes Sud, 2008); Julien Choppin and Nicola
Delon (eds.), Matiere grise: Matériaux/réemploi/architecture (Paris:
Edition du Pavillon de I'Arsenal, 2014); Michaél Ghyoot, Lionel
Devlieger, Lionel Billiet, and André Warnier, Déconstruction et
réemploi: Comment faire circuler les éléments de construction
(Lausanne: EPFL Press, 2018).

ERARFNEEHRYT, KiErecycling” AR R & XEFH,

R AT BRI TR EA BRI A, MREXRTEER
I, B Verwertung (5R&FH) —18, F X4 Wiederverwertung
(BAA, BATRE— EEAENEWFA, fluBEERNEAE
WHFE—BHRASINEMITE) F1 Weiterverwertung (FE—5FI

., BE2EERFFMNE, FmIBEAAR U 1R B
BEZ2ARMm). B, mRxFEREEERN, WA Wiederverwendung
(BEEFR) —AERESENNESFER, i Weiterverwendung
(H—HFER) REAF—NDRFENNEFA. BN, " LER
(upcycling) #1 "[a F4EIL" (downcycling) -t FASKHR A4 E Uk
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MIFENRESEZMRR. 5—7mE, BRIEXE—DPHH.

AmERMENAFEAEATHEAERREREEERANEREEEF 2], Stefan Altekamp, Carmen Marcks-Jacobs, and Peter Seiler (eds.),
M. Perspektiven der Spolienforschung 1. Spoliierung und Transposition,

Berlin: De Gruyter, 2013; Hans-Rudolf Meier,Spolien: Phanomene der
Z I, Annette Hillebrandt, Petra Riegler-Floors, Anja Rosen, and Wiederverwendung in der Architektur (Berlin: Jovis, 2020).

Johanna Seggewies, Atlas Recycling: Gebaude als Materialressource

(Munich: Detail, 2018); Daniel Stockhammer (ed.),Upcycling: Wieder- “ . N N o R .
h4 RS RRINT iR & 3{‘:\7!% ‘:J:gQ‘aij( i 3y Re-
und Weiterverwendung als Gestaltungsprinzip in der Architektur ZHAW EYRRSRRIERISARE 1 LR, FFIASRALT SIB AR Reuse (2 Re-use)

(Zurich: Triest, 2020) ‘M7 FIEIERIE Wiederverwendung*—i: 1 AIFEMAMFEFT BRI AR A
ek B SRR, RERASLSIREXMELES . SHRIMEHETHR

2012 455 13 B R I R R E R RA Muck pezet j ST — D RUNHE, MATEAARIN, EXAAGTE AL

A e Mok et b Bon, B, SUBXEHARA, MEN K118 EATREBOMH,

Reuse Recycle), ¥4 H SR AMAHULMHF LK, MEXATRERE LT RATRELS, FARAIEAEATE IR

B, REFTRTHETRLANEE, EHEXBRETEN. &

fe, HE (Reduce) BATHABESHN (ELKM| (RO

%, 1RIE%L); BRI (Reuse) CLFEX BEH HHHT &ML

BEANE, TEW (Recycling) WIS R EHH AR AEA

BRI RIR,

2 Il Muck Petzet and Florian Heilmeyer (eds.), Reduce, Reuse,
Recycle: Architecture as Resource; German Pavilion, 13th International
Architecture Exhibition, La Biennale di Venezia 2012 (Ostfildern: Hatje
Cantz, 2012).

BT R A RO AE S AT A ER S R T a2, &
RRMEREGN B At ERZAEMNBERENARES. &
EEXNZEARTIEF, "spolia” (RTIE "spoils”, BAFMF ANE
WER) —AEZIE, BAZESBEIAGNERNE X ETE
Xo. EFEATEH, REEFAVMEMGNERMARNARRE, X
spolia #1717 HEMX 7. AiB“Wiederverwendung” (EE{EH) —id
HAEERMEIBAANPMHEENE, Xthink 7T BREITES
TR ZEHES.
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C. F. Hendriks, Nationaal congres Bouw- en Sloopafval, kwaliteit in de
keten (Rotterdam: Nederlands studiecentrum, 2000)

B. J. H. te Dorsthorst, T. Kowalczyk, C. F. Hendriks, and J. Kristinsson,
‘From Grave to Cradle: Reincarnation of Building Materials’, in
Proceedings of International Conference on Sustainable Building 2000
(Maastricht, 2000).

Bill Addis, Building with Reclaimed Components and Materials: A
Design Handbook for Reuse and Recycling (New York: Routledge,
2006)

Duncan Baker-Brown,The Re-use Atlas: A Designer’'s Guide towards a
Circular Economy (London: RIBA Publishing, 2017)

Jean-Marc Huygen, La poubelle et I'architecte: Vers le réemploi des
matériaux (Arles: Actes Sud, 2008)

Julien Choppin and Nicola Delon (eds.), Matiere grise: Matériaux /
réemploi / architecture (Paris: Edition du Pavillon de I'Arsenal, 2014)
Michaél Ghyoot, Lionel Devlieger, Lionel Billiet, and André Warnier,
Déconstruction et réemploi: Comment faire circuler les éléments de
construction (Lausanne: EPFL Press, 2018)

Annette Hillebrandt, Petra Riegler-Floors, Anja Rosen, and Johanna
Seggewies, Atlas Recycling: Gebaude als Materialressource (Munich:
Detail, 2018)

Daniel Stockhammer (ed.), Upcycling: Wieder- und Weiterverwendung
als Gestaltungsprinzip in der Architektur (Zurich: Triest, 2020).

Muck Petzet and Florian Heilmeyer (eds.), Reduce, Reuse, Recycle:
Architecture as Resource; German Pavilion, 13th International
Architecture Exhibition, La Biennale di Venezia 2012 (Ostfildern: Hatje
Cantz, 2012)

Stefan Altekamp, Carmen Marcks-Jacobs, and Peter Seiler (eds.),
Perspektiven der Spolienforschung 1. Spoliierung und Transposition,
Berlin: De Gruyter, 2013

Hans-Rudolf Meier, Spolien: Phdnomene der Wiederverwendung in
der Architektur (Berlin: Jovis, 2020)

Guido Brandi, Bauburo in situ — K.118 — Kopfbau Halle 118, Winterthur,
Switzerland; Architettura circolare / Circular architecture, Casabella
939, Novembre 2022, Mondadori, 2022

Rios, F. C., Chong, W. K., & Grau, D. (2015). Design for disassembly and
deconstruction-challenges and opportunities. Procedia engineering,
118, 1296-1304.

Thormark, C. (2007, September). Motives for design for disassembly in
building construction. In International congress sustainable
construction, materials and practices challenge of the industry for the
new millennium, Lisbon.

Rios, F. C., Chong, W. K., & Grau, D. (2015). Design for disassembly and
deconstruction-challenges and opportunities. Procedia engineering,
118, 1296-1304.

Circular Construction, Re-Use and Design for Disassembly in the Swiss
Furniture Industry and in teaching BA-Architecture Students at ZHAW
https://circulareconomy.europa.eu/platform/sites/default/files/circular -
economy-in-the-furniture-industry.pdf
https:.//www.ellenmacarthurfoundation.org/what-is-the-linear-
economy
https://www.pusch.ch/fileadmin/kundendaten/de/Unternehmen/Furnit
ure_Industry_And_Circular_Economy_Policy_Paper_EFIC.pdf
https.//www.eesc.europa.eu/en/our-work/opinions-information-
reports/opinions/european-furniture-industry-its-recovery-towards-
innovative-green-and-circular-economy
https://www.europarl.europa.eu/RegData/etudes/BRIE/2019/640158/E
PRS_BRI(2019)640158_EN.pdf

https.//www.clubofrome.org/history/
https.//www.steelcase.com/eu-de/produkte/arbeitsstuhle/ara/
https.//c2ccertified.org/
https.//girsberger.com/de/loesungen/remanufacturing/


https://www.ellenmacarthurfoundation.org/what-is-the-linear-economy
https://www.ellenmacarthurfoundation.org/what-is-the-linear-economy
https://www.pusch.ch/fileadmin/kundendaten/de/Unternehmen/Furniture_Industry_And_Circular_Economy_Policy_Paper_EFIC.pdf
https://www.pusch.ch/fileadmin/kundendaten/de/Unternehmen/Furniture_Industry_And_Circular_Economy_Policy_Paper_EFIC.pdf
https://www.eesc.europa.eu/en/our-work/opinions-information-reports/opinions/european-furniture-industry-its-recovery-towards-innovative-green-and-circular-economy
https://www.eesc.europa.eu/en/our-work/opinions-information-reports/opinions/european-furniture-industry-its-recovery-towards-innovative-green-and-circular-economy
https://www.eesc.europa.eu/en/our-work/opinions-information-reports/opinions/european-furniture-industry-its-recovery-towards-innovative-green-and-circular-economy
https://www.europarl.europa.eu/RegData/etudes/BRIE/2019/640158/EPRS_BRI(2019)640158_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/BRIE/2019/640158/EPRS_BRI(2019)640158_EN.pdf
https://www.clubofrome.org/history/
https://www.steelcase.com/eu-de/produkte/arbeitsstuhle/ara/
https://c2ccertified.org/
https://girsberger.com/de/loesungen/remanufacturing/
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=  Case Study: Teaching principles of Circular Construction, Re-Use and
Design for Disassembly to BA Architecture students by using furniture
as a didactic object

=  https://www.zhaw.ch/de/archbau/institute/zbp/lehre/lehrprojekte-
dtef/

= https://www.shapertools.com/

ol ER T

=  Rios, F. C, Chong, W. K,, & Grau, D. (2015). Design for disassembly and
deconstruction-challenges and opportunities. Procedia engineering,
118, 1296-1304.

=  Thormark, C. (2007, September). Motives for design for disassembly in
building construction. In International congress sustainable
construction, materials and practices challenge of the industry for the
new millennium, Lisbon.

*  https://www.bam.co.uk/media-centre/news-details/bam-opens-
circular- building-at-london-design-festival

=  https://www.frener-reifer.com/news-en/circular-building-installation-
and- exhibition-in-london/

=  https://emphase.ch/house-of-switzerland/

= https://www.spillmannechsle.ch/?p=2753&lang=de

=  Wieser, C. (Ed.). (2017). House of Switzerland: a dictionary of elements.
Park Books.

=  Analysis of the Shaanxi Project

) Kozma, A. (2020). Demountable Composite Beams: Analytical
calculation

=  approaches for shear connections with multilinear load-slip behaviour
(Doctoral dissertation, University of Luxembourg, Luxembourg).


https://www.zhaw.ch/de/archbau/institute/zbp/lehre/lehrprojekte-dtef/
https://www.zhaw.ch/de/archbau/institute/zbp/lehre/lehrprojekte-dtef/
https://www.shapertools.com/
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TRt

4: EVALUATION AND DISCUSSION
PRSI




a 8
L 2
' | |
/ -
A 4
&
-/, -
& ¢ ™
N U
L 2 %~ '
11 '[7/ /&

_—
« ‘::\ R\
a AN Y
MATERIAL:

1 game board
"Components hunting"

1 token per team and 1 dice
1600 Zirkulars per Team

The Bank of reused materials
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8PFA16007Zirkulars
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1: THE HUNT
123

1. Each team rolls the dice and
the team with the highest total
starts the game.

2. The first team places its
token on the "START" square,
rolls the die and moves its
token forward as many squares
as the die indicates.

3. On each square, the team
receives a card referring to the
category it has just landed on.

The team can choose to buy

all, some or none of the
materials on offer.

4. The second team can then
roll the die.

5. The first team to land on or
pass through the "FINISH"
square gets the bonus card
and stops playing. The other
team can continue until it is
their turn to finish.
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SEARCH

Finding materials is a challenging task
for architects. They must engage with
various sources, including contacting
multiple dealers (such as businesses
and companies specializing in used
building components, including industries
undergoing changes or demolitions).
Additionally, they often utilize
intermediaries like online consulting
platforms and companies that facilitate
connections between buyers and
property owners, such as Ricardo and
Salza. Architects also conduct individual
research efforts, which involve scouting
demolition sites and establishing direct
contact with property owners.
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ASSESSMENT

Once the components have been found, the architects
have to sort out very systematically what can be used
and what cannot. There are several criteria for this. It
has to be logistically feasible, so it has to be easy to
transport, dismantle and store. There are, of course,
architectural criteria, such as colours, geometry and
proportions. Technical criteria are also very important:
the objects have to be suitable in terms of structure,
building physics and fire protection. Also if a component
costs more to re-use, the client won't like it. And finally,
you have to calculate whether it's worth the cost in
ecological terms. Although you can cross almost the
whole of Europe with a reused component and still be
better off in terms of CO2 emissions, that may not be
the case if you have to cross an entire ocean, for
example.
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DOCUMENTATION

An essential phase in the
process is thorough
documentation of all the
components. The individuals
responsible for this task, often
referred to as "hunters," must
first identify the manufacturer to
obtain relevant documentation.
Subsequently, they compile this
documentation and generate
CAD drawings, occasionally
including 3D models. These
collected pieces of information
are then used to create a
comprehensive passport for the
located materials.

103K

DISMANTLING

The dismantling phase is
of extreme importance,
although it can pose
significant challenges.
There are instances where
architects wish to rescue
components in excellent or
near-new condition, but
are unable to do so due to
strong adhesion that
makes removal without
damage impossible.
Demolition is usually
carried out by either a
specialist company or a
demolition contractor.
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MATERIAL:

1 game board
"Components testing"

1 token per team and 1 dice

The money left over
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2: THE TESTING
Mt

1. Each team in turn throws the
dice once.

2. The number on the die
equals the corresponding box

3. The teams have to do what
is written in this box
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TRANSPORT

The cost of transporting
components is a
significant factor in the
project budget. You need
to coordinate the
transfer of the
components from the
mine to storage, possibly
to a repair facility, and
finally to the construction
site. Often, different
companies are involved
in these stages, and
effective management of
all these companies is
crucial.
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STORAGE

From the time you find
an interesting component
to the time you can
actually use it can be a
long time, sometimes
several years. During
this time you will need a
suitable storage facility.
While in some cases it's
possible to store items in
a garage or
underground, more often
than not you'll need to
rent dedicated square
metres from a
specialised company.
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PREPARATION

Reused
components
often require
adjustments,

repairs, or
refurbishment
work before they
can be
reinstalled. In
some cases,
testing may also
be necessary.

HE

B ANAREENRERZAIEEEER
. SEGBEIE, EEEERT, °

BB EHITIA.

REINSTALLATION

A meticulously documented
and well-planned process
can ensure a successful
reinstallation of the
components. Nevertheless,
it can be challenging to find
companies willing to
undertake the installation of
reused components.
Additionally, these
companies may be hesitant
to provide warranties for
their work, as they typically
do with new components.
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MAINTENANCE

Similar to new
Orion company
Components, regular Window installation (1990)
maintenance of your
installed reused
components can

K.118 Orion window

K.118 construction

. i . Owner of the Orion K.118 Client
significantly extend their offce buicings
lifespan. Maintenance is 5 R
often carried out by the = Contractor
Orion construction K.118 Architect
manufacturer, but more management Overall management
frequently, it's entrusted to 5
other companies who are

compensated for their
services. In some cases,
the owner or user may also
take on the reSponSibi”ty Orion demolition K.118 company
for maintenance. SR oo

K.118 specialist K.118 company
consultant Facade engineering
Building physics

K.118 company
Haulage company A
-
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K.118 company
Window installation

R p. 227 Orion window



MATERIAL:
The money left over
All the reused materials bought
The Bank of new materials

1 Building structure per team
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3: DESIGN
11T

1. Each team has to build its
extension using:
12 facade elements
12 wall structure elements
8 slab elements
8 flooring elements
4 roof elements

2. All the materials you collect
can be used for this. Missing
materials can be purchased

from the Bank of new
components. No reused
materials can be bought
anymore, exchanges are
permitted between the teams.

3. The best project will be the
one with the less CO,, but also
the best disassembly score.
Esthetic and structure are also
very important!
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EVALUATION
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1. Each team must count its
number of components by
folding up the attached table.

2. The final evaluation is given
by the game master.
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WOOD SLAB
Nt

CO2 — &t
1'500

RISK X Bé:

DISASSEMBLY #{fig ,

50 Z

METAL SLAB
WextA

CO2 &1t
4'000

RISK X &

DISASSEMBLY ffi# g
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PARQUET FLOOR
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WALL STRUCTURE
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Building a climate-neutral future together
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