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Paradigm Shift towards Circular Buildings and Economy




Co-funded by the Horizon 2020 Framework
EEE BAM Programme of the European Union

The aim of GTBL is to demonstrate reversible building concepts _

and the impact that design of such transformable buildings has gtb
on new value propositions for upgradable build environment -

based on reversibility of buildings and its systems. Monitoring

of economic, environmental, process impacts will be done by BRE,

IBM, VITO, and UT. REUSE AlM

RECYCLABLE

‘_\ SUB SYSTEM SYSTEM
- =

BUILDING
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Design Task for GTB Lab: gtb
To embody multiple value propositions through multiple 10
dimensions of transformation of buildings

Al e . Demolition

A\

spatial
transformation

3D Transformation

Design Mistake

' £ o,
| E/ = i adapt thg products to the new adapt the materials to the new
s

| r&- i use requirement requirement
{ —

Dr. ElIma Durmisevic, 4D architects, Head of the research
EU Horizon 2020/BAMB Revisable Buildings Design, Chief
architect of the EU projects GTB Lab and GDC pilots,
Founder Sarajevo Green Design Foundation



design studios

GTBLab — innovatie platform
voor reversible building :

research

1/ Systems integratie / BIM
BRE, Cairo,Achen, VUB, ZUYD, UT,

Ondersteuningen modellen voor
GTB- Circuleer ontwikkeling:
Reuse potential evaluatie
tool/transformatie potential/
reverisble 3D, 4D en 5D BIM/
Ondersteuning modelen voor de
Selectie van de reuse opties

2/ standaardisatie en modellen
en protocollen dat circulair bouw
ondersteunt

uT, TUM, VUB

3/ Circuleer Business modellen
IBM, VITO, EPEA, BRE, RCS,

Verkenning van processen achter,
reversible design en ontwerp van
circuleer industriéle systeem rond
option selection) strategie en hun
warde proposities

Added value van GTE lab
producten en concepten
inzichtelijk maken.

Testing van modellen en
concepten

DELFT , ZUYD, UTWENTE, SGDF VUB

1/ International Design Studios. IBA, TU

2/ afstudeer ateliers, onderwijs
TU DELFT, ZUYD, UTWENTE, 5GDF,

gtb

Onderzoek, Onderwijs,
GT Concepten testen,
Implementeren

IBA, BAMB, Booosting

Comunicatie/coordinatie industrie

Centrum Duurzaam Bouw Belgié

Co-funded by the Horizon 2020 Framework
Programme of the European Union

value network

realisation

Prototyping circuleer bouw
concepten door GTB Lab
transformatie en monitoring

Redesign : Architect, Constructeur,
Klimaat installatie advies,

Remanufacturing: Bouw
management

Bouw Industrie partners
Potentiele opdrachtgevers
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DESCRIPTION OF THE PILOT PROJECT

. Type of construction (refurbishment / new construction)

. 150m¢2

- Innovation center / testing and demonstration place
laboratory for Green Transformbale Buildings

. The Netherlands
. Euro 585.000,-
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OBJECTIVE of LABORATORY FOR GREEN
TRANSFORMABLE BUILDINGS ( GTB Lab)

- Demonstrate that waste generated from
changing buildings, can be reduced by at least
70% through the use of upgradable modular
and exchangeable components.

- Demonstrate that by GTB approach use of
virgin materials will be reduced by at least 60%.

- Development and integration of flexible comfort
and energy concepts into upgradable buildings
and components

- Development of BIM framework for GTB/ circular

- New Business models for reversible buildings and
products

- Reuse of water/energy/heat/material

Design/engineering team

- Architect: Chief Elma Durmisevic, 4D architects

- Structural engineer : Tom Feijen, Palte

- Climate design /installation : Jaap Wiedenhoff, ABT
- Business model — IBA Parkstad/Rabobank

Co-funded by the Horizon 2020 Framework
Programme of the European Union




Envisioned as
DYNAMIC
STRUCTURE

REVERSIBLE BUILDING DESIGN
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Laboratory for Green Transformable Buildings - GTB Lab Partners
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VARIABLE

FIXED

Scenario 0:
Core/Carrier of tranformation
madel

Scenario 1:

dynamic and circular buildings

Education and research facility for

Scenario 2:

dynamic and circular buildings

Education and research facility for

Scenario 3:
Education and research facility +

buildings + appartments

office hub for dynamic and circular

Function nr |m2 | |Function nr |m2 Function nr |m2 Function nr (m2 Function
teamwork/mini classroom 1 |30 teamwork/mini classroom space |2 (30 teamwork/mini classroom 2 |30 teamwork/mini classroom space (2 (30
space space
office space 2 |15 lopen office space for 20work |1 |160 | |office space 2 |15
places
Subtotal a Subtotal 30 Subtotal S0 Subtotal 220 | |Subtotal a0
vertical communication | Jo vertical communication It [is vertical communication 11 [30 |
Subtotal a Subtotal 15 Subtotal 30 Subtotal o Subtotal a
apartment/studio with possible |2 |35 senior appartment (internal 2 |70 senior appartment (internal 2 |70 senior appartment (internal 2 |70
integration into one and transformation scenarios of transformation scenarios of transformation scenarios of
extendibility in the second appartment units) (1st/2nd appartment units) (1st/2nd appartment units) {1st/2nd
phase to 160m2 (internal floor) floor) floor)
transformation scenarios of
appartment units)
senior appartment (internal 1 |120| |senior appartment (internal 1 |120 | |senior appartment (internal 1 |120
transformation scenarios of transformation scenarios of transformation scenarios of
appartment units) (1st/2nd appartment units) (1st/2nd appartment units) (1st/2nd
floor) floor) floor)
appartment 1 |115
Subtotal 0 Subtotal 70 Subtotal 375 | |Subtotal 260 | |Subtotal 200
public lounge {meeting, 1 |70 public lounge (meeting, lecture, |1 |70 public lounge (meeting, lecture, |1 |70 public lounge (meeting, 1 |70 public lounge (meeting, lecture, |1 (70
lecture, exhibition) with <hibition) with attached snack, hibition) with attached snack, lecture, exhibition) with hibition) with attached snack,
attached snack, coffee, coffee, copy, wifi facility coffee, copy, wifi facility attached snack, coffee, copy, coffee, copy, wifi facility
copy, wifi facility wifi facility
Subtotal 70 | |Subtotal 70 Subtotal 70 Subtotal 70 Subtotal 70
technical spaces including |1 |20 technical spaces including 1 |20 technical spaces including 1 |20 technical spaces including 1 |20 technical spaces including 1 (20
vertical installations vertical installations vertical installations vertical installations vertical installations
storage 1 |10 storage 1 |10 storage 1 |10 storage 1 |10 storage 1 |10
toilet groups 2 |15 toilet groups 2 |15 toilet groups 2 |15 toilet groups 2 |15 toilet groups 4 |15
green garden 1st floor |green garden 1st floor |green garden 1st floor |Breen garden 1st floor |green garden 1st floar
energy/climate roof energy/climate roof energy/climate roof energy/climate roof energy/climate roof
water storage below deck water storage below deck water storage below deck water storage below deck \water storage below deck
Subtotal 60 Subtotal 60 Subtotal 60 Subtotal 60 Subtotal 80
Total 160 otal 260 otal 625 | |Total 610 | |Total 510
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Transformation matrix -,gtb

START PHASE
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core

© E.Durmisevic/4D architects

core

voriable space

Dr. ElIma Durmisevic, founder and chief architect of GTB Lab (4Darchitects)/ZUYD
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BG fase 0_1to200 BG fase 1_1t200 BG fase 2_100200

FIRST FLOOR

THIRD FLOOR
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Grond floor core — Grond floor var 1

Grond floor var 2

Second floor.
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Two units of (2x36 m2) connected
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Technical requirements climate core overview

Y A | SECTION
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overzicht uitbreiding constructie ( 5 zones)

U WM =

. verticaal core
. horizontaal distributie zone met HE dragers van uitbreiding zone (zone3)
. eerste uitbreiding zone van de hooft gebouw

. maximaal uitbreiding van de hoofd gebouw met extra kolommen

. laag bouw met groen dak terrassen '

Co-funded by the Horizon 2020 Framework
Programme of the European Union

' Technical requirements - structural core overview
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~Daylight 7 Air chimney |




PHASE 2

PHASE 3
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piE BAME

GTB-Lab - extension module




Extension structure variants

GTB-Lab - extension module

selection
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quatro profile 100 x 100 mm
square hollow section 60mm x 5mm
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quatro profile 100 x 100 mm, 2 insulators
rectengular hollow section 50 x 60 x 5mm
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quatro profile 100 x 100 mm, 4 insulators
square hollow section 50mm x 5mm
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PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
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Source: IDC 2017 presentation Merima, Abdurahman, Esma, Amina, Ines, Rolf, Jornt, Reint, Samra, Bas & Bart
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g BAME

2x wooden panel (2230x3465) 2x window frame (2230x3465)

Timbar facack frame (open)

Timbssr facade Mrame (clotsd)

Timbar cluusdiryg boards
[ilxi4] mm) Wodden itru2lure
Colanwngacd insdatice

=

CFFEST Dl

e Bl
l [ Extrusion Profile  (80x80xinfinit
1x soap frame (2650x2280) ruston Frote EEDKSDxlnf!nft?;
- x50xinfinity
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Vergelijkings matrix

voor uitbreidingsmodule toegepast op flatgebouw

energieconcept, isolatie en EPC waarden

EPC 0,6 Rc 5

EPC 0,6 Rc 5

EPC 0,52 Rc &

EPC 0,4 Rc 7

EPC richting 0 Rc 9.6

= W Warmbs Wisselasr

e W : Warmiepamy
ﬂ":"l’.' ""H': -

L, xm

installatie concept
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invoer gegevens

materiazl dikte (mm)

ruimie verwaming: gesloten gevelopn: ik 143
loiennl ebectrisch U-wabrde: 0,19
AT P maEr Iransparante gEvelpp:
WP 4 kbl electrisch W-wiaardi: 1,60 il 13
vl et o ETA waande: 0,60 e —
InfiErene:
4 & E 4 sl RT3
ErWRITTINgG: Qesloben gevelope: T 143
ey terrgerabur SySleam U-wabrde: 0,19
BT CApmEeT LANSPErErEE gevelopp:
il Pl w18 - maarde 1,20 KN Lo
entl e ZTA waande: 0,3 — —
nazuurlijh el
PED: - maarde 0,78
ceen ZTA waande: 0,35
il e
o181
ErmETNIg gesloten gevelopp: =
|a8g LEMperBtuLr SySiesm id-waande: 0,1F L0
Wi ] TANSpATENLE EvEnpe:
m-m LB U-mbarde 0,8 KIRESA M
eitilane: FT4 waarde: 0,36
Dlareneant NILAH WFLE WP PT—— i fn
PUED: L-wasrde: 3,12
Pl e PWE S ml FTa wasrde: 0,60
Infitr e
0,181
WETWATING | gesloten gevelopn: ik 350
lagyy LemperaluLr Systesm U-mbsrde: 0,18
AT e Iransparante gEvelpp:
WP KL VPLE et W U-wiaarde: 1,20 L) £
werbilane: FTA waande: 0,58
Ealansvertiatie mov Wi dubiele gevel: abeidioc -
U-waande: 3T
P4 & E 4 il FTA waande: 0,60
InfiErene:
0,181
rulmie vErwaming: gesloten gevelopp: ™ 234
e regerabu SySlesm U-mbsrde: 0,18
‘mECTT [pmEEr: IrarGpananbe QEvelepp: KIS RN
comb W Nilan VIS Uswaande: 1,50 =
vl ETA waarde: 0,35
Ealaraverniatie by Wit dubbee gevel: ol -
owaarde: 3 F
P2 & VEEE s Fra waande: 080

0,181

-___q___hh‘-\\

3 GTB Lab modulen geintegreerd met hoge energie prestatie ambitie

Analyse in combinatie met staal

4thtacta
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overzicht:
1. verticaal core

begane groond |

hoofd constructie dak 9600cmx9600cm
secondere grd 4800cm x 7200cm
terciaal 7200cm x 2400cm
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Start PHASE 1:

1. Ground works
2. Ground floor deck
3. Air and light columns

4. Structural columns and stability elements

5. Roof
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Generated Graph
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Click on any node to get that report

C | @ filey///F:/Reversible%20Building/Graph%20plug-in/GeneratedGraph.html w @« |

2% Apps [H scholarsresearchlibrz: (@@ nptelhrd - YouTube @8 Lecture - 1An Introd. @B Mathematics - Eleme: @@ Mechanical - Mathe B Civil - Numerical Met' [ Mechanical - Introdu:. [ Computer - Numeric »

Id 342775

Category Structural Foundations
Is Structural Element true

Volume 0.971999999999999
#Direct Connected Elements 1

#Direct Connected Structural Elements 1

#Direct Supported Elements 1

#Non Direct Dependent Elements 17

#All Dependent Elements 18

Direct Connected Elements (Volume m3) 0.27

#Direct Connected Structural Elements (volume m3)0.27

Direct Supported Elements (Volume m3) 0.27

Non Direct Dependent Elements (Volume m3) 821.4393629862129
All Dependent Elements (Volume m3) 821.7093629862129
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schedule 5D BIM

Time Schedule for the
disassembly phase usiny

Linking Components relations to Time
schedule relations - 4D BIM and costs

Primavera P6
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A1: Disassembly of wooden frame stru... th | 10/05/2017 0500 | 10/05/2017 0900 | 52 52
A3 Disassembly of wooden frame stru... th | 10/05/2017 0500 | 10/05/2017 0900 | 52 52
A3 Dizassembly of woodsn frame stru. 1h | 10/05/2017 0800 | 10/05/2017 09:00 I 52 $2
NEWF Wooden Facade 2 1h | 221062017 12:00 | 22/062017 13:00 18 418
e . . 412" Taking out the wooden Facade 2 fh | 22/D6/2017 1200 | 22062017 13:00 15 513
P b b I t A h d R k HEWPI Testing 54h | 100052017 08:00 | 12/052017 14:00 0
ro a I I S I C p p roac an I S 4108 Testing of Internal finish (gypsum b... gh | 10/05/2017 0500 | 10/05/2017 16:00 &h &h 100 0
A1041 Testing of the Vapour Batier gh | TS2017 14:00 | 12052017 1400 &h &h 100 50
- - A0S Testing Glasswol InsUlation 8h  10/05/2017 0800 | 10/05/2017 16:00 Bh 8h 10h 0
Man agement An a|y3 IS using o jpieite] Mt w o m .
A1071 Testing the External Timber studs sh 10/05/2017 16:00 &h 8h 10h 30

P rimavera R IS k M an ag eme nt ToTALS I o m TR

> < > < >

Risk Outputs | Ganttand Graph | Ganttand sheet | Import Check | -

Task Details 2 x

1D: [A1070

| Descrption: [Testing the Extemal Timber studs

oqull‘:‘Z Ahmed Shawky, progress report 2017

‘General " Dates | Constraints  Links | Resources  Costs" Risk and Uncertainty | User Fields . Suspend and Resume
|| original Duration Calendar | Netherlands Calendar v wes  [nNEWPROD.Z
| [ ES———— -
| % Complete Priority -“ Comment | |
y | censtretch tonere [
Ready Fiter: None

Sort: Organizational Breakdown...

Actual: $0 Remaining: $18,716 Totak $18,716

Plan Finish: 03/07/2017 14:00
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Barriers and opportunities:

- Understand

- Understand

Ing all life cycle stages of reversible buildings and its products
Ing the eco system needed to execute these phases per company

Take

|

Make

V— Re-apply
| Q__J Re-make

e)-Use

(R

|
'}\* Re-claim ! IBM

Y

Dispose
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Collaboration has been set up with legal and financial institutions as well as industry and design and
engineering companies:

To support development of business case for 6TB Lab as a innovation, demonstration and testing
platform for the next 10 years.

To support location choice

To support legal procedures for the permits

To support additional effort needed to design and engineer reversible buildings
To provide materials

To help building preparation and coordination

To help integrate GTB lab in the educational studies through design studios and research
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- Eco system per individual company needs to be defined for circular
economy

- Design and engineering tasks for development of Transformable /
reversible buildings are very intensive and cost much more time than
design of traditional “linear” buildings. Standardisation of design process
is needed

- Realization of transformable building requires different approaches to
each segment of the building. This requires lot of new product
development in the future.

- Industry is more and more aware of the need to change
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- Prototyping:

- Development and produciton of a new profile

- Development of 3D connections between new profiles

- Development of connections between the new profile and panels
- Testing the connections

Start production in November start assembly end January?
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GTB LAB International Design Studios
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Carrier of Transfgrmation
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