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01 Re-use: paradox of destruction. Building stock as mine
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BEER AR FZ IR MEER
A & s HE  oHE4ARRRME

Bestandsgebédude Bestandsgebaude Neubau Fernwdrme Neubau Umweltwidrme

unsaniert saniert Nouveaux batiments, Nouveaux batiments,
Batiments existants, Batiments existants, chauffage a distance chaleur ambiante
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=R G w (F)
Layer Expected life time (years)
~ Stuff BEHEHE Daily

Space plan Z[E]HI8E 3-30
Services EBHikE 7-15

Structure ENZEHM  30-300

- Skin ElIPLE1S 20

Site EHEH Eternal

Source: Stewart Brand, 1994
R HrERFFMmEE, 1994
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© IKE, 2024

Fundamente

Vertikale Struktur (punktuell oder linear)
Horizontale Struktur

Dach Struktur

Deckeausbau

Bodenbelag

Dachausbau

Dachausbau mit Dammung
Dachbekleidung

Fassadeausbau (ohne Dammung)
Fassadeausbau mit Dammung
Fassadebekleidung

Abdichtung gegen Terrain

Lift- und Treppenanlage
Heizungssystem

Innenausbau

Fenster

EIEA,
EmAERT (RRF M)
o A EM
BIUxEM
R

Hb iR S

JE LAt

iR m A E TS
B R

S EE (ERIE)
S EME (FRE)
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In Volumenprozent (ohne Strassenaufbruch und Ausbauasphalt)
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.o .o 8000
Quelle: Gebaudemodell Wiiest & Partner 2015
60%
e M Mineral. Fraktion 4] R4 $3
H Metalle %)Eﬁ-*q
20% H Holz 7'(53*7_"*4
M Brennbares KVA E_]'%@%%
M Mauerwerk ﬁt)]»fz'g*z‘-*ﬁl_
0% e ey SR
<1900 1900-1945 1946-1960 1961-1675 1976-2000 > 2000
In Mio. Tonnen bzw. Kubikmeter (ohne Strassenaufbruch und Ausbauasphalt)
1'000
900
800 -
700
600 -
500 -~
400 -
VaYay N\ =
300 - B2 RAIT14.792 Eﬂiﬁ Elﬂ}ﬂﬁ@lﬂ*ﬁﬁli
®in Tonnen . . . .
200 1 (Total = 1'479 Mio. 1 Building materials in stock
100 - i i .o .o
o g Quelle: Gebiudemodell Wiiest & Partner 2015

. S ~ S A
Beton Mauerwerk Brennbares Holz Metalle Mineral Vermischte {ZMER :?\1+8-841ZLLH7K
KVA Fraktion Materialien



01 Re-use: paradox of destruction. Building stock as mine
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02 Re-use: Case Study K.118

From a linear to a circular construction

MetEia T BN EIE o T

Linear phases:
Manufacturing - Construction - Operational - Disposal

Preservation

A5 R5 R1 Cc1

z%ll‘gzﬁ‘tgﬁfﬁﬁg }j_J%IDE B)/I\Eﬁ : C%r;?;“;irg:]n/ Reintegration Dismantling D(iisen%%r;it'rliigrg/
B - MRS - BRIEE - BEFLE Reuse

A circular process has different circle: JEIAEE X NENTEIR A Transport Transport Transpor Transpor
>Recycling of building fabric with loss of form to new building materials o e
EEBEFA, ZRvRERERERENIRIER, B AFERAME turing processing

>Reuse of whole building components without loss of shape, with the Trammort
same funtion or with another function

HEFANA, S$MESERDMG, TREFRFENORIZE, TUREHE .,

FITIRES AT H At the
>Preservation of existing building fabric by repair, reconstruction, Cycle diagram based on the life cycle model according to
extension SN EN 15804+A1 / SIA 490.052+A1

Ripfedd: BidieE. B8, VEXRESNGEAME ET 4w BIRMNTEIRTEE, MKIESN EN 15804+A1 / SIA 490.052+A1
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From a linear to a circular construction

MetEia A T BN EIE o U

Ideally, all three strategies start already in the design of new
buildings as future reparability and deconstructability

HABERT, rAX=MREEFTENTNMN ZEARNTTEE
PRIl R E M .

= "Design for Disassembly” EJiFENZIT
- Preservation and Recycling are already established in practice
RIFEEMNERWEFNAELERBENERLEFREIUNH

- Reuse and Reusability are still market niches

BB AT BN AT NARRR RIS LRI AR &

A5
Construction/
installation

A4
Transport

A3
Manufac-
turing

A2
Transport

Al
Raw material
supply

Cycle diagram based on the life cycle model according to

Preservation

R5 R1
Reintegration Dismantling

R4 R2
Transport Transport

SN EN 15804+A1/ SIA 490.052+A1

c1
Dismantling/
demolition

c2
Transport

C3
Waste
processing

Disposal
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From a linear to a circular

construction
MNEMEIE ST REIEIE S T

BB ER

Construction

Phase 10
%

£ B Ex

Manufacturing

Phase 75
%

BESMTE: Greenhouse gas emissions in:

Preservation

A5 c1
Construction/ Reintegration Dismantling Dismantling/
installation demolition

A4 R4 R2 C2
Tra, ‘mort \Qn Transport Tra: nort

A3
uiac-

Me 1
tur proce sing

A2
Tre sport

Al
Raw adferial
sup, v

Cycle diagram based on the life cycle model according to
SN EN 15804+A1 / SIA 490.052+A1

RSB ER
Disposal
Phase

— 15
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02 Re-use: Case Study K.118

K.118 Office Building,
Winterthur, Switzerland,
Architect: Bauburo in situ
K118 At%,

In ORFEIR,

21 )M Bauburo in situ

Building addition ¥ %

Everything you see is reused

SRR —Y)E N BB BREM AT

W WT\\; ]
|
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K.118 Office Building,
Winterthur, Switzerland,
Architect: Baubiro in situ

The completed interior in one
of the office spaces

ERENDAZEEZERRER

The structure and trapezoidal H\lummlﬂ”’
sheet metal, windows, parquet ”””“”H

flooring and even radiators
are reused

= (|F, WEE, BEEE
ERAR. BA. WiREE HE
KBS R0 BB ANE
T

Everything you see is reused
BATENN—VIE N EER
) P A AN 1
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K.118 Office Building,
Winterthur, Switzerland,
Architect: Bauburo in situ
K118 HE,

In TRAFRIUR,
ZIRJM: Bauburo in situ

Everything in green is reused

ZEMDENEEFF A

Component catalogue: A selection of components involved
in the study

KR £

PN

rrrrrrrr @) Zollweger steel section

i @

@ BauTeilladenwashbasin

® Wark 1 window

& Orionwindow

l\

@ Slemens phatovoltaic system

@ Ziegler tagade metal cladding @ Orion cladding slab

9,
X
\:"

™

A\

@ Zsogler insutation board

&
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Component map /-/ , " i ) Pacootorigin

K-118 Office BU”ding, : o : % X 1 May2017
Winterthur, Switzerland, : / N o P e B A

Architect: Baubiro in situ Sy Sl @ o e

K118/ A 1L
InORAFEIR,
ZIRJM: Baubiro in situ

r2018
B0
£ 0001
via

0 Glattpark surgery tribution centre
Zunch

»»»»»»»
ZaoN E 4
[563% toicy
038 DOID
03616030

To have a Re-use construction site means
to follow in parallel more demolition sites.
For K118 were 23,

Building 100 Sulzer site
Wirsarthr

B 588 station temporary @ Neomontana factory Vogakangsirasse housing Eusarstrasse rasidential
VaTas =z — N ’ , Zufich i
R — R B T Hh Rk 2 FIRT IR 2 S| @

ZFBR T, KI8T E 1, EhkEE

A5 23 HFBR T T

W company A (<] . wany A O Asrpausesirasse STonage
© Dismanting compary B (L] g wany B D Okdbus depot storage
© Dismanting compary © O K18 fion sit
@ Dismanting compary D

o Hunziker temporary bulidings Temparary solution Volkiand
Wilsau shopping centre
Volkatawi

& Solar technology company A 0 Tassalimend sTorage
D Solartechmology company B Werkstad! starage

@ Steal construct wany' & Coopdistribution centre
. e ——— @ Roofing company warehouse
And arrives from max. 90 km away @ Tmberconacton e—m%w:;m

@ Ex y

® Rey pany A*
@ Natural s20ne company A © Reusecompany B
O Naturalstone compary B © Reusecompany C

© Windowcor © Hautag: pany A
cOMpany ® Haukage company B

BRI ELR B TR Z 902 BN e T,

£ BauTedladen ) Eglistrasse housing * K18
Wit development, 2t Winarthus
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K.118 Office Building, Winterthur,
Switzerland,
Architect: Baubiiro in situ

Every reused component should pass a

10-Phase Process
BFEA BAGENZ2T10MN BT

=

Each phase can be executed by
different companies. This increases the
coordination and contracts to be
executed, but also allows new business
models to be created.
1T IAHANERN AT T, X
RINEN T HE TERSI T RN E
Z, BHRETHISEETND
N

Searchprofile

Ravising the design
and planning of the
buildings
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(datasheats
e

PFroduee CAD
drawangs 0,

& 305
0532000 Craste
campceent
LECHiE Py intenal
POt ghog

ecording
on-sfte
Diracaions
auryey, photo-
Qraphic ooou-

Construction organization: Services and processes

Acguisition
from the site
Uerarmina
aarersho ang

Acguisinon
from dealer

Storage onthe
building site
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K.118 Office Building, Winterthur, Construction organization: Circular models

Switzerland,

Architect: Baubiiro in situ Circular business

Circular client
SBB Philips lights

Four possible Business Model with Re-use:

BB AR M s py R AR

A circular real estate client that has
enough buildings and component that
can reuse all the materials from their own
properties

ESREERFEM~S: HEEBZH
BN ERENEF S, TUMNES
sl AR R R A AL

Circular planners Circular suppliers

3 Baubdiroinsitu Platform Opalis (EU)

Caniraciar ROIOF DG

A circular planner, like BaubUro in situ, that
start to collect and stock the components
and plan them in their future projects
BMEIGIRITIR: 2Bauburo in situ, FF
BRI R, FAERKTE
ST R T o

:::::::
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K.118 Office Building, Winterthur,
Switzerland,
Architect: Baubdro in situ

Four possible Business Model with Re-use:

BB AR M s py R AR

A circular business that owns the install
leased components: after the end of the
life, the product is repaired, collected,
refurbish and reinstalled.
ﬁﬂ\@ GHED. HETHHEELZEN
AR, Wﬁﬂ%%up,ﬂ@:
)ﬁﬁ:ﬁ HWEE., Wk, BHHETZE
ZHMIME,

A circular suppliers, like the one in the
Opalis Platform (opalis.eu) that specialized
In the reuse of a specific component.
EHREEHEE: FlW0palistta

(opaliseu) FHHENE, TFTHEM
HHIBEFA

Construction organization: Circular models

Circular client
SBB

Circular planners

M Baubduro in situ
gl RotorDC

Qenaulrants Companios
Spcidts

Circular business
Philips lights

Circular suppliers
Platform Opalis (EU)
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K.118 Office Building,
Winterthur, Switzerland,
Architect: Baubtro in situ

Design and construction: Process

The qlesign\pr\ocess s different
WITIS A AN E]

=
’

Forms follows availabil

t ;
4 st AR S o 1D IO R FIAG s

Example of the steel structure: the

cantilever volume Is a spontaneous

result coming from the geometry of

the existing steel structure

PLaEEAn B, B R 2 E B

%i%ﬁ%%ﬂﬁ%%ﬁﬁ%ﬁ%@
NZE o

VAN
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K.118 Office Building,
Winterthur, Switzerland,
Architect: Baubiro in situ

The steel structure reused from a
demolishing site in Basel

>k B ERRIFER T RIS

63 t of steel profiles reused

A Ae3MEE RN &I B4

The esxisting structural raster fitted
perfect the geometry of the "new”
K118

WA REHMNIE TR HKL18
7 LT AR .
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K.118 Office Building,
Winterthur, Switzerland,
Architect: Bauburo in situ

The Structural Engineer (who will sign the structural
calculation of the building) approves the reuse of the
steel structure because he knows the original function
of the building and slabs and has in his possession the
original plans of the engineer who designed the
building.

EMIREN (BEBENENTE BIFABLELE
£) WULHDE TSNS EN B, B 1 RRE
WAHBERN R IR, FERBERERNEMIE
R ae T B4R,

He decides to use the central structure on two floors.
This will be used double, one on top of the other, to
create the 4 floors of K118.

R EEFHF BIRE ZEERPEBD AN
2 INFE—EE A A K118 S Y E E R IR AEAR o

Frimarstrsbhe Dxlibizgec_gedhoen

— talls niend 2ulers W\;a':r,h

Daohntr :Bc,ec gedhaen

“G 900'(%""‘5.30(' IFE 455
Sfees
2 “‘4e3w ‘H/

%ﬁfﬁ“ﬁ

Alttennen

P = witr Schvedbienvec v Boom neben Riltre ab;’_(e;m%
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K.118 Office Building,
Winterthur, Switzerland,
Architect: Baubtro in situ

The steel structure reused from a
demolishing site in Basel

>k B EZERIFER T ALY

63 t of steel profiles reused

B 63 E RN I BV AF

The esxisting structural raster fitted
perfect the geometry of the "new”
K118

WAEREH SRR S HKL18
FJLETFAR
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K.118 Office Building, g.g%
Winterthur, Switzerland, s
Architect: Bauburo in situ =
The steel structure reused from a S
demolishing site in Basel ]

>k B ERRIFER T RIS

A\ N 2 N

s A N e
i T
/
N

b1 Ly

63 t of steel profiles reused

A Ae3MEE RN &I B4

The esxisting structural raster fitted
perfect the geometry of the "new”
K118

B SRS TE RS H7 K118
LT AR
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K.118 Office Building,
Winterthur, Switzerland,
Architect: Baubtro in situ

The steel structure reused from a
demolishing site in Basel

>k B EZERIFER T ALY

63 t of steel profiles reused

B 63 E RN I BV AF

The esxisting structural raster fitted
perfect the geometry of the "new”
K118

WAEREH SRR S HKL18
FJLETFAR
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K.118 Office Building, e T T —

Winterthur, Switzerland,
Architect: Baubulro in situ

The windows are reused from 3
different building mines.

B R E = D AEER KR T K
IR IRATEL,

The facade bullt in this way allows
great flexibility in the design and
the possibility of deciding on the
position and size of the windows
right up to the last moment.
XA Z I AN B AR TTiR
HTRANRESE, HFRITER
JERNZIREE PRI EAR /N,




02 Re-use: Case Study K.118

K.118 Office Building,
Winterthur, Switzerland,
Architect: Baubtro in situ

The windows are reused from 3
different building mines.
KB = P ARIERFER T K
TR

The facade bullt in this way allows
great flexibility in the design and
the possibility of deciding on the
position and size of the windows
right up to the last moment.

XF A I IG I T 1R TR
HTRANRESE, HFRITER
JERNZIREE PRI EAR /N,




02 Re-use: Case Study K.118

K.118 Office Building,
Winterthur, Switzerland,
Architect: Baubiro in situ

Use of straw as insulation within the facade
with prefabricated timber structure.
Eﬁﬁﬁmﬁﬁﬁﬁ%¢ﬁ%ﬁiﬁ%ﬁﬁ

The elements of the timber structure are new.

MBI AREZRZE PRIARKLEF %L




02 Re-use: Case Study K.118

Greenhouse gas emissions: Overall balance
Composition of the saved COa0q emissions

K.118 Office Building, ey Sect A00%
Winterthur, Switzerland, B o
Architect: BaubUro in situ

K118,
fﬁﬁi c|;-r./J\

RUM: BaubuUro in situ

K118 saves almost 60% of CO:zeq
(almost 500 t) compared to a new
building

%ﬁi RAALE, K118 7 r60%
N ZE M ARAEFAE (5000 )




02 Re-use: Case Study K.118

K.118 Office Building,
Winterthur, Switzerland,
Architect: Baubtro in situ

K118 saves almost 60% of CO2eq
(almost 500 t) compared to a new
building

SR, KI8T & 1 1E60%
N AT E  (E5000E)

The percentage changes in relation
to Volume, Weight and

CO2 emissions

ZADLSHIR. EEM AL
AR R Z

BAAIR

Material volume

Distribution of K.118's
total volume of 1,200 m3:

Existing

building stock
10 %
New
33%
Reused
components
4%

Recycled = Compostable materials
concrete (straw, clay)
8% 8%

Savingsin
primary material:
645m3

BEMEE

Material weight

Distribution of K.118's
total weight of 1,165 1:

Existing
building stock
22%

New
43 %

Reused
components
14%

Recycled Compostable materials
concretfe (straw, clay)
18% 3%

Savingsin
primary material:
500 t

TRHEE

CO, emissions

Compared with a similar new build with
total emissions of CO,eq,3
K.118's CO, emissionsresult from:

Reused components

Existing 1%
hidlicing stg(;/k Compostable
° materials (straw, clay)

1%

Recycled
concrete
23%

Reductionincomparison
with a similar new build
59 %

Savingsin
CO2emissions:
494 t




02 Re-use: Case Study K.118

K.118 Office Building,
Winterthur, Switzerland,
Architect: Baubiro in situ

K118IMAEE,
s R EIR,
Z5m: BaubUro in situ

Mockup K.118
K.118t%HY




03 Building the future mine: Design for Disassembly

Main Strategies for DfD
oiFEI&IT (DD) MIEERES:

Light construction (Timber and steel structure preferred)

BREART (ILTERARYMNGH)

System separation (Hybrid Construction possible)

RgaE (RUgEXAREAIMNE, MIEREERME)

Mechanical connection instead of Chemical connection

PIMGEE M IR L EEE

Accessible joints / Allow Repair
EETRHEAMIETEHER

Prefabrication and digital fabrication

T FE L HE

Element dimension according to transport and logistic

MRS B EEHANYRAEK

Planning in advance
R TRINRTT



03 Building the future mine: Design for Disassembly

Modul Annex Modul Sporthalle

Sports facilities for the city of Zurich, Pool Architekten, 2022 — Temporary buildings and an example of Design for Disassembly
SR EIEBIRNE, Pool Architekten, 2022F— I AT &5 5 o 47 E11& 1 A9 S 151




03 Building the future mine: Design for Disassembly

Sports facilities for the city of Zlrich, Pool architekten, 2022 — Temporary buildings and an example of Design for Disassembly
HEMTAEAE IR, Pool architekten, 2022F ——I R A5 TR EN& AL 51




03 Building the future mine: Design for Disassembly

Element AG
Plattenbau, Bern
Flex Bau
Raumzellenbausystem
Gohner

Plattenbau, Albisrieden
Igeco
Grosstafelbausystem
Kamm 4D

Skelettbau

Peikert VPS
Schwerer Skelettbau
Schelling
Grosstafelbau
Variel

Raumelementsystem

Isler

Schalenbau

Swiss prefabricated Systems, 1950-1980
It & S, 1950-1980



03 Building the future mine: Design for Disassembly

Variel

Konstruktion - Fiigung - Element

Raum auf Raum
statt Stein auf Stein.




03 Building the future mine: Design for Disassembly

212

== . R REOR TI-UAL =Y S Sevis] =
3 cm Zementfeinschicht = 3 .22 =
4 . Schlackenbeton =4 X 10=
8 ,, Schlackenauffillung=8.7= .
10 ,, Ziegelhohlsteinplatte i %
PUtZ ¢ « + ¢ o o « o o o o 4o o s o o 20 ,,
Zuschlag fiir Umstampfung des Tragers mit
KIoghetonc « '« o @ i o 9 % @« sl 8_® 10 ,,
Zusammen 292 kg—295 kg/qm
Fig. 11

FuBboden und Lagerholzer . . . . . . . 23 kg
12 cm Schlackenauffilllung=12.7= . . . 84 ,,
12 ,, Ziegelhohlsteinplatte . . . . . . . 120 ,*

PobZe o« o oo e @ o e w ey o m oa e e RO
Zuschlag fir Umstampfung des Tragers mit
Kiesbeton . “m e W 10

Zusammen 257 kg—260 kg/qm

Quelle: Hrsg. Stahlwerks-Verband A.-G., Taschenbuch mit Zeichnungen und Angaben Uber die Verwendung
von Eisen im Hochbau, Disseldorf, 1913, S. 211

Stahlwerks-Verband A.-G., Taschenbuch mit Zeichnungen

und Angaben tiber die Verwendung von Eisen im
Hochbau, 1913

Wk thes (RTHEBRRA N NSRS A
ERSFMY . 19134%F



< Hybrider Stahl-Leichtbau
[ - Wohnhaus Herbstweg
4

O

e }

+~ E

0w .

4 T 0

o =g

2

«Wie kénnen wir materialeffizient und zirkular bauen?» ist eine
Frage die uns neuerdings taglich beschéftigt. Graser Troxler
Architekten beantworten sie mit einem hybriden Leichtbau, aus
den Materialien Stahl, Holz und Beton. Fur den Wohnungs-
bau untibliche Trager und Stiitzen aus Stahl erméglichen eine
vorgefertigte, leichte und flexible Konstruktion, die durch ihre
Dauerhaftigkeit und die l6sbar geplanten Verbindungen fiir die
Wiederverwendung pradestiniert ist. Die klassischen Bau-
meisterarbeiten sind auf ein Minimum reduziert. Allein Unter-
geschoss, Brandmauer und Uberbeton der Blech-Verbund-
decken sind in Ortbeton ausgeftihrt. Holzelemente bilden eine
kompakte Fassadenkonstruktion — mittels durchdachter Aus-
fachungen direkt am Stahlbau befestigt. Vorhandenes anders
einsetzen, fuhrt hier zu neuen konstruktiven Lésungen und einer
fiir das Wohnen (iberraschenden Atmosphére.

www.zhaw.ch/ike/wsh

Departement Architektur, Gestaltung

Angewandte Wissenschaften
und Bauingenieurwesen

ZHAW, Ziircher Hochschule fir

zh
aw

3 Building the future mine: Design for Disassembly

1 Dieklassischen Bau-
meisterarbeiten sind auf
ein Minimum reduziert.
Allein Untergeschoss,
Brandmauer und Uber-
beton der Blech-Verbund-
decken sind in Ortbeton
ausgefihrt.

2 Das Stahlskelett
kommt mit einer einzigen
Profilabmessung aus.
Der quadratische Profil-
querschnitt des HEB

160 ermdglicht einen
kubusférmigen Knoten
mit sechs geschraubten
Anschlissen.

3 Beim Hybridbau ist
die Schnittstelle ent-
scheidend. Kammerholz
bietet dem Holzbauer
seine gewohnten An-
schlusse fur die vorfabri-
zierten Elemente.

4 Stitzen, Trager,
Schraubverbindung und
Stahlblech bleiben
sichtbar. Die Konstruk-
tion pragt den Raum.

Daverausstellung Werkstickhalle 3

ist ein Projekt der ZHAW,
Institut Konstruktives Entwerfen
in Kooperation mit:

MATERIAL
ARCHIV

m —
Siss Ganer for Stesl Consrton

Haus am Herbstweg, Graser Troxler, 2022 — an example of Design for Disassembly
Herbstweg K& {EE R, Graser Troxler, 2022F—— o] HEHIEITHI S



03 Building the future mine: Design for Disassembly

Haus am Herbstweg, Graser Troxler, 2022 — an example of Design for Disassembly — Video of Construction Jis L f13i



03 Building the future mine: Design for Disassembly

Haus am Herbstweg, Graser Troxler, 2022 — an example of Design for Disassembly — Video of Deconstruction #FEI{1 3



04 Case Studies: Shanghai Demo Projects

Shanghai DP

e AT WL, P
| iR o I 6 *‘ﬁﬁuzwm

s I\/Iarket Hall. an8-Exhibition Hall




04 Case Studies: Shanghai Demo Projects
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== Il
6 (RELOW-E )+12Ar (W) +6+23Ar+6
RRESCTTEL O TET 10 L .

RPEBERR, ATE

Sl

g M= = N L R
E 1200 & 1800 | NS B
10 (RELOW-E )+12Ar (Wit)+10+12Ar+10 HENRAEER ’J‘q)“(;%!iiz—}?!!ﬂh-i’i“wrgo’ﬁj
675 550 [FRTENAR(BEARNEAT L AR
T . GONCI0MERRE  Rkp4 KRGI00NE
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arrr [ e S U —
[OFFRIREEREARR
BoEH, ARAR]10mm St T Th) Sa—
EHRRAR1200mm. AHERTREE. T L L —
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Shanghai Marketplace Space DP Project

BEERZE

A1-A2-A3MEx

SILRLEE: 02877

Sk BKBOB 202241 B FyF=1&
JTTEAM ({E18) : Brettschichtholz

According to KBOB Table:

Laminated timber beam
A1-A2-A3 Phases
0.287 Kg CO, eq

from Table KBOB 01.2022

Element name in

German: Brettschichtholz

Suggestion 1: Introducing Reuse Steel ] —:

BH AN K118

R1-R2-R3[Ex

TEMHmHE: 0.026AT

% —IREEE/RIFEKRAHEA 2208
WE, 2 ERFESRSREZEEDIA
FREE/REF L, FHE (BBE
100AE)

Reuse Steel element K.118
R1-R2-R3 Phases
0.026 Kg CO, eq

As areference taken a kg of an HEA 220
beam disassembled in Basel, prepared in
Pratteln and brought to the new site in
Winterthur ready for assembly

(100 km distance)
SIAFHF AL



04 Case Studies: Shanghai Demo Projects

K.118, Winterthur Switzerland
Baubiiro in situ, Basel/Zirich

K118, w1 B4FER
Bauburo in situ, EZR/R/7ER

=
g
|
B — — -
8 Ll ’\i FARSER, ERit
5 e LK) 32,5 L Ly
‘ 10(RELOW-E )+12Ar (RH)+10+ 12Ac+ 1D HERRAER 30030 ¢ RFRWRBAF RAO400
os| ||| 1650 k1. L 1
| 1 T 40NC20% A 4)
§ X (3200g/m") =
[ A WAERA (585 ) AR (I
| BoEH, ARAR]10mm W
EHRAAR1200mm . REEFERRH. [30+SSmmMSTPAZRER(AD)
[ SONLCT.5 TZREEWATE)
S0mmF# 24 kPR T
| | neTERsRay 5400 s
[~ ¥ 25mm MHPC K =
1.5mm. 2
[ AR 1 1
T70mm AR AR EE X RERR (AR |
‘ 2
g
|
|
| R I 6 (RLOW-E )+12Ar (R)+612Ar+6 KPLULMERA
BARNRS (K1 | BRARSDRGNE) T
|8 |
R = — ]|
| § wroa = il ERUCLTED)
‘ ﬁiDPvlﬁflﬁIﬁﬁﬂ? g < SOMLOW-E)+12Ar (£2)+552RERK( BHEN) 8
llﬁ—'" 2 < EERI BN i
| PO0L e T 2777 i = 8 (EN) [A0mmAC20WERE, RRI6O200 FERANER)
w1« [270mmACL7SERRURIEE
[N, v s 2s ) — O XREEPL
omm NSTP REREK(AK) , BHFEN | & 1.2mm WISTAE ARAE
| sy L —
Omm EHWLE
|| Tonm J D/ || = (11
| il L: ﬂ*}omo
|

il 8

.

Shanghai Marketplace Space DP Project Suggestion 1: Introducing Reuse Steel
Bi—: SIANFBF RN
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i Z5WTAS X PAAR (Womm )
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ors| Il | 1650
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BoEH, ARAR]10mm
EHFRRAR1200mm . ARERERRI

TR
RETEREANN
~¥25mmMIAPC K

T S | BURBLON-E )+12Ar (H4)+612Ar+6 REMEMERA
|8 ]
(11771 = D ]|
§ mra il ERNCLTHR)
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W < EEREI BN -
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Shanghai Marketplace Space DP Project

e

]

> Concrete in the underground is
almost impossibile to avoid:
Case-Study in Alpnach with
bamboo elements instead of
steel elements

> TRELILFLERS:
#AlpnachfI £ BIwFs, LAY
FREERPWTR

Suggestion 2: Bamboo replacing steel rods in the underground floors
B

T R A T S5 T AT AR B AN AR



04 Case Studies: Shanghai Demo Projects

X
HIE "I B .o

1.1 EREE

Habitat Gardens

1.2 fReF, BB

Hello! Neighbor

1.3 BRAEEE
Encyclopedia of the Ideal Life

1.4 +9EHE

10 Minutes to Wander

1.5 IR AR K ER

Low Carbon Technology Practice

1.6 BARNEE

The Invisible Intelligence

B# “RREHRER

Vanke Future City Program

2.1 BRRZER

Journey of Discovery

‘“B-RE-GR ECRE

Core-Scene-Infrastructure Theoretical Framework

2.2

2.3 “1+N+X" FEHEHR 2.1
1+N+X Spatial System

2.4 R (RFRESHH) 3.3

3.5

Exhibition Space E &

ARBNESTIELRRA

The Developers and Documentary

hEE
RE: HiHE

Synchronicity, Symbiosis

GBS R ¥

X

FKRIY;

Future Workshop

BAELR=E 32 ABEER
Residential Laboratory Dream Life Makers
X MERR 3.4 ARIEAD
Community Observations Hot Topic Discussions
e Ep

Mini Gallery



04 Case Studies: Shanghai Demo Projects

KBOB Value
Table KBOB 01.2022

i 0.471Kg CO2eq __..---

AR muE2e ERES

333 Kg CO2 eq
1.04 Kg CO2 eq -

FH CRREER

S BRI

\
T

,—\
o
-

' -
[ -
1 e
1 i
N
~
~
N '

S ST

-
-
— \
C \
N
N
N

,
;
; ;
, :

i
v
.
\
-1
\

Finishing element in 3-layer

panel wood
Finishing ) Finishing :
element as light fiber-glass element as Mirror
concrete element Stainless Steel plate
Shanghai Exhibition Space DP Project Suggestion 1: Wooden Stud construction with coupled wooden frames

B — RANBRAER AR A


https://www.kbob.admin.ch/dam/kbob/de/dokumente/Themen%20und%20Trends/Oekobilanzen/Oekobilanzdaten_%20Baubereich_Donne_ecobilans_construction_2009-1-2022.xlsx.download.xlsx/Oekobilanzdaten_%20Baubereich_Donne_ecobilans_construction_2009-1-2022.xlsx

04 Case Studies: Shanghai Demo Projects

K.118, Wnterthur
Baubdro in situ, Zirich

ENATESIRERN
AT mu2e BRES
v et B 0
RE: RMRS

GHME

In K.118 the interior partitions are
made with reused wooden frames
and the reuse of rock woll insulation
for the the noise protection.

qqqqqq

FiNH CARESRRIN

F
T
:
!.‘
-
‘

[}

Shanghai Exhibition Space DP Project Suggestion 1: Wooden Stud construction with coupled wooden frames
Hi— RANEARERN AR EIAREN



04 Case Studies: Shanghai Demo Projects

Shanghai Marketplace and Exhibition Space DP Project Suggestion 2: Fiberboard cutted into pieces, greenhouse gases 0.001 Kg CO2 eqsh
BT ERIRERERYIBI ARM, SREENEIX 40.001kg



04 Case Studies: Shanghai Demo Projects

AT muze EREE

[R———

araonn

s oy g

Shanghai Marketplace and Exhibition Space DP Project Suggestion 2: Fiberboard cutted into pieces, Baubdiro in Situ
I ERRZRERYIE AtkAt, Bauburo in Situ
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Shanghai Marketplace and Exhibition Space DP Project Suggestion 2: Fiberboard cutted into pieces, Baubdiro in Situ
BT ERREZRIERYIE AMREF, Baublro in Situ



Shaanxi Demo Projects

IeS

O 4 Case Stud

N
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Shaanxi Bee Museum [ &5 2



04 Case Studies: Shaanxi Demo Projects

RARPHOERMIHEARIK=0.25W / (nf ) SMBEMRIK=03W / (wK), R (BEBXRE) GHREK=15W / (o OEH0E,
Building envelope selection of roof heat transfer coefficient K=0.25W/(#/K), external wall heat transfer coefficient K=0.3W/(s7K), external window (including
transparent curtain wall) heat transfer coefficient K=15W/(n/X) structure.

ERERERA1 20mmBSBREZRERE (xps) (p=30) + RRBRIRR,

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

mortar plastering

SHERA140mmEIIE + 200mmACCHE,

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

NERBEORENDEFMIMEARES + 12Ar+ 5+ 12Ar+ Slow-£

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

5+12Ar+5+12Ar+5Low-E

B HEAEWS+12Ar+5+12Ar+5Low-E

curtain (wall): 80 series internal flat open insulated aluminum alloy window
+12Ar+5+12Ar+ SLow-E

RIThEENEPESIBRELE, RREFRENAFMA
Design appropriate thermal I perf e of enclosure structure, giving
consideration to thermal insulation in winter and summer

SHRHAX_

2rbon de-

—REFmE ZE¥mE
First floor plan Second floor plan

Shaanxi Bee Museum DP Project

Conventional Construction Approach

RRERTT X
Challenges#kh :

- Not easy to disassemble~ 5 1 &

- Requires fire resistance coating FEE[ AR E

--> not environmentally friendly “RIR{R

- Requires cold formed steel deckZE E 45Nk
--> jts production process has high CO, emission

HAe PR s — fLmk

---> not environmentally friendly RNER R

| Detailed diagram | D

_On~site Additional Reinforcement
ré“ee reinforcement drowing for detalls

diog

N I |

; ]

Problem: connections cannot be disassembled

70y
e g g L* . a0
10900 \ 2 \ 10900
TR : 10498 —
g i =i ) |
A4tk ‘ S A\ NI 4
.
g g =
- ) 15403
8 i
g
S = E P
- ;]' ET QT 4500
4 N = = E
3 = =
= S—
g f=3
i g g g
8 2 g
+0.000 10,000 +0.000
o S 8 0150 88 “om
228\ E2—2section 1:100

Bl EREALTTIEIRED

Reinforcement perpendiculor Lo the direction of the steel joist

See reinforcement drawing for detolls



O 4 Case Studies: Shaanxi Demo Projects

RARPAGERMIHGARIK =0.25W / (nf ). JNMERRIK=03W / ('K), R (BEBXBA) WARIRK=1.5W / (nf OGS,
Building envelope selection of roof heat transfer coefficient K=0.25W/(w'K), external wall heat transfer coefficient K=0.3W/(n/K), external window (including
transparent curtain wall) heat transfer coefficient K=1.5W/(n/X) structure.

ERRRERA120mmBSMREZRAIE (xps) (p=30) + WARBRIE,
Roof : extruded polystyrene foam board (xps) (p=30) 120mm«thin cement

mortar plastering.

SHERA14OmmERHE + 200mmACCHRSE,

Outer wall: rockwool board 140mm+200mmAcc board.
RMRBEORNBEFMMEARES + 12Ar+5+ 12Ar+ Slow-E

external window: 80 series internal flat open insulated aluminum alloy window
5+12Ar+5+12Ar+5Low-E

Wi BMEASRES+12Ar+5+12Ar+5low-E

curtain (wall): 80 series internal flat open insulated aluminum alloy window

Q¢ 12Ar+5+12Ar+ SLow-E

HEENEREHRELEE, RRESRENEFHSN
propriate thermal insulation perf

e Design ap p e of enclosure structure, givi
39%1&1’753 consideration to thermal insulation in winter and summer i

Shaanxi Bee Museum DP Project

|| TR RRT
L ‘mnmm-mmn u;li |." -
ﬂmllll‘-“l'-‘llm‘ : -

Suggestion 1: Cross laminated timber Z3{—:

XX EEAR



O 4 Case Studies: Shaanxi Demo Projects

RARPHOARMIHEINRITK =0.25W / (nf ). SMIMOMRIIK=03W / (1K), SR (SEBRA) SNRIRK=15W / (o OSSR,
Building envelope selection of roof heat transfer coefficient K=0.25W/(w'K), external wall heat transfer coefficient K=0.3W/(n/K), external window (including
transparent curtain wall) heat transfer coefficient K=1.5W/(n7K) structure.

ERESRERA120mmBRBREZRRIE (xps) (p=30) + HRRBRRK,
Roof : extruded polystyrene foam board (xps) (p=30) 120mm«thin cement
mortar plastering

SHARM140mmENRIE + 200mmACCEREL

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

SRR BBORNBHFMIMEARES + 12Ar+5+ 12Ar+ Slow-E

external window: 80 series internal flat open insulated aluminum alloy window
5+12Ar+5+12Ar+SLow-E — — = ——| Floor
B BEAEWS+12Ar+5+12Ar+ Slow-E

curtain (wall): 80 series internal flat open insulated aluminum alloy window

+12Ar+5+12Ar+SLow-E . Sound Insulation
Prefabricated Concrete slab

Plaster

Fagade Insulation

Fagade Panel

Steel I-Beam

Wood

HEENERIPEHREEE, RREFRENAFMA
Design appropriate thermal insulation performance of enclosure structure, giving
consideration to thermal insulation in winter and summer

Steel I-Beam

Cleancrete

—RFEE ZEYmE

First floor plan Second floor plan

BT XAURENRIT (DID) BVERRSGHITGIRE LR

Shaanxi Bee Museum DP Project Suggestion 2: Prefabricated concrete slabs connected with DfD shear connector systems
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Pocket —

A
Normal washer e O
DTl washer T
Top plate e

RARPHOARMIHEINRITK =0.25W / (nf ). SMIMOMRIIK=03W / (1K), SR (SEBRA) SNRIRK=15W / (o OSSR, :

Building envelope selection of roof heat transfer coefficient K=0.25W/(#/K), external wall heat transfer coefficient K=0.3W/(s7K), external window (including

transparent curtain wall) heat transfer coefficient K=1.5W/(n7K) structure.

ERERERA1 20mmBSBREZRERE (xps) (p=30) + RRBRIRR, Steel tube

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

SHERA 1 40mmENRE + 200mmACCES,

Outer wall: rockwool board 140mm+200mmAcc board.
HMRAEORNAEFMMEARES + 12Ar+5+ 12Ar+ SLow-E

AR

external window: 80 series internal flat open insulated aluminum alloy window |.4a 4 2
5+12Ar+5+12Ar+5Low-E | —— .
IR BMBARES+12Ar+5+12Ar+Slow-E bosed =y ==N7%
curtain (wall): 80 series internal flat open insulated aluminum alloy window L-profile —+—= X AT
+12Ar+5+12Ar+ SLow-E . ‘ BE=
Washer plate —-1 ==
M20 nut, Gr. 8.8
M20 bolt, Gr. 8.8 =5
@ (®)

RIHEENERSHREMEE, RREFRENAFNRA

Design appropriate thermal I perf e of enclosure structure, giving

.. .= Prefabricated concrete
. — Top plate

?Riﬁi‘l’ﬁ ® consideration to thermal insulation in winter and summer

00 Carbon derrgn propotal

Steel tube

a
¥
-
a

—
’1 < - -
SN 54
‘ot A -
. “ .
S P s R
! ¥
“ PO

S J Zie fa L-profile
~~ d,=24 predrilled hole

T

Washer plate —

Nut — ~~_ M20 bolt, Gr. 8.8

Steel beam

—RFEE —RYER Figure 3.1 Layout of the shear connection system P3

| iy RETIREGE (DD) BUIERE RS MTERE LR

Shaanxi Bee Museum DP Project Suggestion 2: Prefabricated concrete slabs connected with DfD shear connector systems



O 4 Case Studies: Shaanxi Demo Projects

NP ERMIHEINRIIK =0.25W / (nf ). SMBOMREK =03W / (1K), SHE (SESNRE) ARIK=15W / (o OSIIR,
Building envelope selection of roof heat transfer coefficient K=0.25W/(w'K), external wall heat transfer coefficient K=0.3W/(n/K), external window (including
transparent curtain wall) heat transfer coefficient K=15W/(n/X) structure.

ERRRRRE20mmBBRREZRARE (xps) (p=30) + ARERIRE,
Roof : extruded polystyrene foam board (xps) (p=30) 120mm«thin cement
mortar plastering

SHRRA 1 40mmENHE +200mmACCHE,

Outer wall: rockwool board 140mm+200mmAcc board.
PRRBEORNAHFTMIMEARES + 12Ar+5+ 12Ar+ SLow-£

external window: 80 series internal flat open insulated aluminum alloy window
5+12Ar+5+12Ar+5Low-E

B PMEAEWS+ 1240+ 5+ 12A0+ Slow-E

curtain (wall): 80 series internal flat open insulated aluminum alloy window
Q¢ 12Ar+5+12Ar+ Slow-E

180

.y e of enclosure structure, giving
33}9‘358 considerati ot in winter and summer

180

Fire protection B
malenal

BiN=. ZHAWHF XMNFE R Z © Patric Fischli Boson
Shaanxi Bee Museum DP Project Suggestion 3: Stahlkammersystem developed at ZHAW © Patric Fischli Boson




O 4 Case Studies: Shaanxi Demo Projects

RARPHOARMIHEINRITK =0.25W / (nf ). SMIMOMRIIK=03W / (1K), SR (SEBRA) SNRIRK=15W / (o OSSR,
Building envelope selection of roof heat transfer coefficient K=0.25W/(w'K), external wall heat transfer coefficient K=0.3W/(n/K), external window (including
transparent curtain wall) heat transfer coefficient K=1.5W/(nK) structure.

ERRRRRE20mmBBRREZRARE (xps) (p=30) + ARERIRE,
Roof : extruded polystyrene foam board (xps) (p=30) 120mm«thin cement
mortar plastering

SHRRA140mmENRH + 200mmACCHRE,

Outer wall: rockwool board 140mm+200mmAcc board.
RHERABEORIAFFMMEARES + 12Ar+5+ 12Ar+ SLow-E

external window: 80 series internal flat open insulated aluminum alloy window
5+12Ar+5+12Ar+5Low-E

B BEAEWS+12Ar+5+12Ar+ Slow-E

curtain (wall): 80 series internal flat open insulated aluminum alloy window
Q¢ 12Ar+5+12Ar+ Slow-E

.y per e of enclosure structure, giving
Séﬁ}&dﬁﬂ considerati insulation in winter and summer

—RFHE ZE¥mE
First floor plan Second floor plan

= ZHAWHXRBNFR R St © Patric Fischli Boson
Shaanxi Bee Museum DP Project Suggestion 3: Stahlkammersystem developed at ZHAW © Patric Fischli Boson



04 Case Studies: Shaanxi Demo Projects

RARPHOERMIHEARIK=0.25W / (nf ) SMBEMRIK=03W / (wK), R (BEBXRE) GHREK=15W / (o OEH0E,
Building envelope selection of roof heat transfer coefficient K=0.25W/(#/K), external wall heat transfer coefficient K=0.3W/(s7K), external window (including
transparent curtain wall) heat transfer coefficient K=15W/(n/X) structure.

ERERERA1 20mmBSBREZRERE (xps) (p=30) + RRBRIRR,
Roof : extruded polystyrene foam board (xps) (p=30) 120mm +thin cement
mortar plastering

SHERA140mmEIIE + 200mmACCHE,

Outer wall: rockwool board 140mm+200mmAcc board.
NERBEORENDEFMIMEARES + 12Ar+ 5+ 12Ar+ Slow-£

external window: 80 series internal flat open insulated aluminum alloy window
5+12Ar+5+12Ar+5Low-E

B BEARRS+12Ar+5+12Ar+Slow-E
curtain 1~.\II) 80 w-ﬂ internal flat open insulated aluminum alloy window

ﬂvﬁilﬁ?lﬂ%ﬂﬁlm RREFRENAFM/A
Design approp perf e of enclosure structure, giving
consndevauon lo thermal insulation in winter and summer

TR !

Zevs carbon devg

\‘\/ . )
—RFHE ZE¥mE
First floor plan Second floor plan

Shaanxi Bee Museum DP Project

Outside

Rear ventilation dimension always the
same, offset is solved by moving the
entire wall out storey by storey.

Building straw tightly fitted, secured
against falling out covered on the
room side with building materials of

160

415

RF3 min. 5mm
Gypsum fibreboard BSP 30-RF1

Window and door installation by

woodworkers, corrugated sheet
metal facade by plumbers

Windtightness of flat components by

gluing the gypsum fibreboard Insert foil
at connections (windows,...)

EI

|

Gebaudehille

|

—1401'—120

360 f

—rF =k
—L o

Inside

Clay plaster, multi-layer
construction

/

Stand every 0.54 m (shelf width

Gebaudeausbau

|

KRIERINIHIE B E

Rim Mﬂ

48cm) 2 x DSP 27mm stapled
together or cross 60mm
laminated timber as far as
possible from recycled building
materials

Building straw covered on all

sides, as building material of
RF3cr according to BSR Use
of building materials Para. 2.2

Suggestion 4: Wooden Facade with straw insulation



O 4 Case Studies: Shaanxi Demo Projects

b T

RAEPHOERMIBGIARITK=0.25W / (oK) SMBEMRIK=03W / (K), SR (SEEXRE) RRIK=15W / (o' OEH0E. . > 53 " !
Building envelope selection of roof heat transfer coefficient K=0.25W/(w'K), external wall heat transfer coefficient K=0.3W/(n/K), external window (including B A | i\ :‘
N A | . B EhS

Mt s

1 1

transparent curtain wall) heat transfer coefficient K=15W/(n/X) structure.

ERRRRRE20mmBBRREZRARE (xps) (p=30) + ARERIRE,

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

SHRRA 1 40mmENHE +200mmACCHE,

Outer wall: rockwool board 140mm+200mmAcc board.
PRRBEORNAHFTMIMEARES + 12Ar+5+ 12Ar+ SLow-£

external window: 80 series internal flat open insulated aluminum alloy window
5+12Ar+5+12Ar+5Low-E

B PMEAEWS+ 1240+ 5+ 12A0+ Slow-E

curtain (wall): 80 series internal flat open insulated aluminum alloy window

Q¢ 12Ar+5+12Ar+ Slow-E

e of enclosure structure, giving
lation in winter and summer

Shaanxi Bee Museum DP Project Suggestion 4: Wooden Facade with straw insulation

B KBRS HERBERBME



O 4 Case Studies: Shaanxi Demo Projects

RAEPASERRIHEIARIK =0.25W / (nK)SHMEMRITK=03W / (1K), SHE (BEBXRE) WIRRIRK=1.5W / (nf R,
Building envelope selection of roof heat transfer coefficient K=0.25W/(#K), external wall heat transfer coefficient K=0.3W/(n/K), external window (including
transparent curtain wall) heat transfer coefficient K=1.5W/(n7K) structure.

ERRRERA20mmBBNREZRARE (xps) (p=30) + AR ZHE,

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

SHRRM140mmEIIE + 200mmACCHRE,

Outer wall: rockwool board 140mm+200mmAcc board.
SHMRBBORNBEFMIMEARES + 12Ar+5+ 12Ar+ Slow-£

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

5+12Ar+5+12Ar+5Low-E

Wi BBARRS+12Ar+5+12Ar+Slow-E

curtain (wall): 80 series internal flat open insulated aluminum alloy window
+12Ar+5+12Ar+5Low-E

e of enclosure structure, giving
lation in winter and summer

Shaanxi Bee Museum DP Project Herbstweg: connection steel frame wooden facade. $N#EZE 5 KGN B E



4 Case Studies: Shaanxi Demo Projects

IRAEPAE ARG MRIN -0 25W K).FHEHE RIS K, AR (QEEXRE) SHRRIK-1.5W KEHRis.
Building envelope selection of roof heat transfer coefficient K W/(n'K), external wall heat transfer coefficient K W/(nfK), external window (including
transparent curtain wall) heat transfer coefficient K W/(n'X) structure.

ERRRERE1 20mmBFIMEZR RIS (x THKBBRIR,
Roof : extruded polystyrene foam board (xps) (p=30) 120mm«thin cement
mortar plastering

AR 4 0

Outer wall: roc
external window: 80 series internal flat open insulated aluminum alloy window

5+12Ar+5+12Ar+5Low-E

B BMEASRS+12Ar+5+12Ar+SLow-E

curtain (wall): 80 series internal flat open insulated aluminum alloy window
+12Ar+5+12Ar+5Low-E

board 140mm+200mmAcc board

HEENERIPEHREERE, RREFRENAFMA
— Design appropriate thermal insulation performance of enclosure structure, giving
mfﬁ‘ consideration to thermal insulation in winter and summer

—RFHEE —RYEE

First floor plan Second floor plan

Shaanxi Bee Museum DP Project Herbstweg: connection steel frame wooden facade $NHEZR 5 KIS E Y IEREE
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Building a climate-neutral future together
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YOUR QUESTIONS?
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