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ECONOMIE CIRCULAIRE : UN MOUVEMENT EN MARCHE

» L'UE redynamise son economie tout en preservant ses ressources

Feuille de route pour une Europe efficace dans I'utilisation des ressources (2011)

Boucler la boucle — un plan d’action en faveur de I'économie circulaire (2015)

> Des villes se lancent...

S Les éats génér
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Towards

the Amsterdam

Circular Economy

LONDON'S CIRCULAR ECONOMY ROUTE MAP
@ Cicular London wz
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PREC CONSTRUCTION : ETAT DES LIEUX

EN 2018, UN MODELE LINEAIRE avec une boucle de recyclage développée, MAIS...

Recyclage hors RBC ...

Reclyclage en downcycling ...

Reclyclage surtout d’inertes ...

Verdiepingsvioerl
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... dépendance pour traiter nos dechets
... perte de valeur de la matiere
... quid du reste : isolant,...?

CONSTRUCTION

UTILISATION

ELIMINATION
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Source/Bron : PREC Construction
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PREC CONSTRUCTION : DEFINIR UNE VISION

EN 2050, UN MODELE CIRCULAIRE qui considére le batiment comme une banque de matériaux

»réduire la production de déchets

»réduire I’extraction de matieres premiéeres
mais aussi ...

»création de nouvelles activités locales

»création / maintien d’emplois

CISTRIBUTION
CONCEPTION
CONSTRUCTION
UTILISATION

ASSEMBLAGE
ELIMINATION
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Source/Bron : PREC Construction
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LE BATIMENT COMME UNE BANQUE DE MATERIAUX

==

Positive
building value

Increased flexibility

longer service life

|

Negative bhuil- Time

ding value

Source: Drees & Sommer — BAMB
August 2017

Fortis Bank Amsterdam 2014 Fortis Bank Amsterdam 2014
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Vision - Strategy POLICIES AND
STANDARDS

AND PILOTS

________ f====—======x
a6 as 'Material Banks | ]
Building System [hara_!;téf-i-stics lﬁ'atgrial System Characteristics
Reuse Potential : (continuous) material loops
Transformation Capacity : Resoirce productivity
Instrument. Approach . Instrument
Reversible ... Buildinginformation Management Materials
Bl.llldil'lg DESign iﬂtﬂgrﬂtﬁ'd dECiSiﬂﬂ‘mﬂkiE;Ig Passpurts
— : Instrument

| | Circular Building Assessment l

- Circular business models:

Circular Value Network




CONCEVOIR DES BATIMENTS REVERSIBLES

Premiere esquisse

- Reversibilité de I'espace
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Conception définitive

- Reversibilité des produits
et systemes

Détails techniques

- Reéversibilité des elements
et matériaux

Source: Dr. ElIma Durmisevic — BAMB
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CONCEVOIR DES BATIMENTS REVERSIBLES

REVERSIBILITE DE L’ESPACE
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CONCEVOIR DES BATIMENTS REVERSIBLES

Inland Steel office Building

Skidmore, Owings & Merrill (1958)

REVERSIBILITE DE L’ESPACE

-Dimensions

-Relation et interdépendance . o iaees

-Position des éléments les plus fix

-Anticiper différents scénarios | __ﬁ

ETH E-sciencelab, Zurich

Baumschlager-Eberle (2008)

Solid 1 & 2, Amsterdam

Baumschlager-Eberle (2010)

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

. Installations

- Restrooms

Vertical transportation

. Structural elements
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CONCEVOIR DES BATIMENTS REVERSIBLES
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CONCEVOIR DES BATIMENTS REVERSIBLES

REVERSIBILITE DES SYSTEMES, PRODUITS & MATERIAUX

Source: Drees & Sommer
Dr. ElIma Durmisevic
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CONCEVOIR DES BATIMENTS REVERSIBLES

Three elements of configuration
And corresponding design

Performance Criteria
for Transformation

Disassembly Aspects of
Building Configuration

Functional
decomposition

Material levels

—
_____ e

0 Functional
independence

O Systematization

Hierarchy ,1 ﬂ 1 | “

Physical
decomposition

Interfaces

Exchangeability

——as
Baraes i ‘ Hierarchy
Technic_a! e ',___F__ w “‘Base element”
decomposition 5 ) 1 specification
= I < U Life cycle
Yy
- I E \ 4 coordination

O Assembly

- sequences
— W Type of connection

0O Geometry

< Design

Evaluation II]I:I >
Durmisevic 2006 ®
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CONCEVOIR DES BATIMENTS REVERSIBLES

1. total separation
I %_1

2. planned interpenetration

S
'- . IS 08r |
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3. unplanned interpenetration

o
L 3 1s
c

4. total integration

s e

-

e -

Functions within a floor system:
< - structure

f - finishing

S = Servicing

1 - 1solation

Assessment functional autonomy

1. total separation (modular zoning)

2. planned interpenetration for different solutions
3. planned interpenetration for one solution

4. unplanned interpenetration

5. total integration

Décomposition functional — niveau d’intégration des functions dans un elements et I
(in)dépendance of fonctions ; Séparation fonctionnelle; Autonomie fonctionnelle

1,0
0,8
0.4
0,2
0,1




—
( Co-funded by the Horizon 2020 Framework
EEE AM Programme of the European Union

CONCEVOIR DES BATIMENTS REVERSIBLES

1,D0E+DD L]
B.TE-O1

9,00E-01

B,00E-D1 4

T.00E-01 4
6,00E-D1 4

System level assessment e 1
: [ i

i

A

B xx buikding|

5,00E-01 4
1 W =y Sxgade

4,D0E-01
3,00E-011 4
2,00E-01 4
1,00E-01
0,D0E+00

Transformation Capacity

nr. Design for Disasembly Aspects |nr. Determining Factors

1 FD ( Functional decompaosition)

ot 1.1.  |fs { functional separation)
i 1 3t I existing 12 T functional depende
Sequential O ; : ) 0O EP 0 . 2. P (functional dependence)
assembly " O-—0 : O -n ‘ E solution 2  SY (Systematisation)
2.1 st (structure of material levels)
Parallel . 2.2 C { type of clustering)
assembly h M o”%b il Altml'nal_twe 3 BE ( Base elements)
solution 31 b (type of base element)
4 LCC (Life cycle coordination)
- . - - — 4.1 ucl {use life cycle coordination)
Transformation capacity Facade system Transformation capacity Building structurs tel (technical life cycle coordination)
p S {coordination of life cycle and size)
5 RF (Relational pattem)
5.1 r itype pf relational pattemn)

3] A (Assembly process)

6.1 ad (assembly direction)
as {assembly sequences)

T G (Geometry)

A gp (geometry of product edge)
7.2 spe (standardisation of product edge)

&  C (Connections)

8.1 tc (type of connections)
82 af (accessability to fixings)
8.3 t (tolerance)

8.4 mj ( morfology of joints)
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CONCEVOIR DES BATIMENTS REVERSIBLES

3 catégories de réversibilite

Irreversible
. PRindigue que le systeme a un PR < 03.
Option de fin de vie : Recyclage / sous-cyclage

Partiellement réversible
PR indique que le systeme a un PR > 03 et PR< 0,6.
Option de fin de vie : réemploi direct ou apres réparation

Réversible

~ PRindigue que le systéme a un PR > 03.
Option de fin de vie : réemploi direct ou apres réparation,
reconfiguration et upgrading

Caroline Henrotay| Bruxelles Environnement
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4th G Red building

Reuse potential

Chart Title

B Red building m4th G

material levels

0.6

Type Connections FD

GE RP

Assembly
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RP=0,43 -

repair, recycle
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Reuse potentials

The Holz100 construction system can be disassembled and reused in new
applications, recycled and finally compaosted in a bio-cascade, returning nutrients
to the biosphere. Holz100 wood is FSC certified.

A

Product story

Layers of wood connected with wooden pegs are assembled into solid wood panels
designed for interior walls, floors and ceilings, roof structures and exterior walls. The
resulting indestrictible solid wnoden hlorks are highly water resistant and perform better
than other construction methods in heat insulation, fire security, radiation shielding,
earthquake safety and have 100% protection against condensation and mould growth.

CONTAINS RENEWABLE CONTENT

I MATERIAL HEALTH ASSESSED CONTAINS RECYCLED CONTENT I

R <= L7, B oS &

REVERSE LOGISTICS IN PLACE | (PARTS) DESIGNED FOR BIDOSPHERE [ (PARTS) DESIGNED FOR TECHNOSPHERE
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* Product
Manufacturer

DESIGN
PHASE

» Disassembler
» Deconstructor

DISASSEMBLY
PHASE

~
* Product user
« Manufacturer * Installer
« Manufacturer’s * Maintenancer
suppliers } ‘ * Owner }
i
» Defined materials * Assembly, cleaning,
o[ eriod
N

MANUFACTURING PHASE /
REMANUFACTURING PHASE

* Connections

* Locations

PHASE
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EPEA

The Cradle of
Cradie to Cradie

© LPEA GmbH 2017

Circularity Passport

Powered by Cradle to Cradle®

Mosa Floortiles
Koninklijke Mosa B.V.
tance Location

Stadhuis Venlo
Professor Gelissensingel, 5912, Venlo

Passport number.

1505220003

Online Location:

www.mosapassports.nl
Passport development and quality assurance

EPEA Nederland B.V

@

EPEA

948 AM

USE AND LOCATION

fes are ceraenic fioor tes optimized for indoor use.
from healthy materiahs free from harmiul VOC

the (3] m* of Mosa Ficontiles are
he products are easdy accesvible:
maintained according 1o instructions

CONTENT

This prodiuct is Cradie to Cradie Siver Certified™. its constituents.
are assessed by (PEA, regarding Material Mealth 3nd Material
Reutiization. The product has 3 RomOgeneous composition asd

DESIGN FOR DISASSEMBLY
NEXT USE

Depending on the Coanecting method, the product can be
recovered ater uie without contamination 15 facibtate materials
recovery and revie

After the use peiod, the materials remain vahsable a5 nutrients
for the techcycle. The materials can a5 well be returned safely to
the biosphere.

OWNERSHIP AND VALUE
The products are owned by the cwmer of the cityball: Gemeente

The Cradie to Cradie Siver Certified™ make’ Mosa Flooe Ties
eigible for LEED and BRECAM-NG credits.

Matertals remain valuabie for re-use in ceramics production and
1034 construction

Mosa has 2 takeback program for instalment cuttings. For
Stadhuis Venlo Mosa is developing a take-back program.

Caroline Henrotay| Bruxelles__EﬁViibmemant\\
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OUTIL D’EVALUATION DE LA CIRCULARITE DES BATIMENTS

‘/'
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Evaluation/.
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OUTIL D’EVALUATION DE LA CIRCULARITE DES BATIMENTS

Evaluation évolutive et flexible

0 < 11 ) |2 3 4 D 6 7 -
| %
Strategic Preparation Concept Developed Technical Handover
Definition and Brief Design Design Design Construction and Close Out In Use
=i 7 I 1| ] |

/\ l stuff ‘[ 5-15 yrs
space planfl 5-20 yrs
// ‘\ services | 5-30 yrs

skin 30-60 yrs

structure g 60-200 yrs

1 ' N
V/ '\ ' : & |
T > - | :
site > bldg
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OUTIL D’EVALUATION DE LA CIRCULARITE DES BATIMENTS

Circularity Indicators

Roof Structure 1,570.00 Cost

=~

Roof Tiles

52% Reclaimed Content

% Basic Wall o
Bre-BRE_Cav-102_100_130_p

41% Virgin/primary resource indicator

Walls (1) | B8 EditType Windows
Constraints - Ig =

Location Line Finish Face: Exterior

Base Constraint 00_Ground 670/0 ReCyC|ed Content

Base Offset 0.0 i

Base is Attached | 5

Base Extension Distance 0.0

Top Constraint Up to level: Roof :
ST w1560 Upper Floor Types Reuse Potential/ RBD score
Top Offset 0.0 _]

Top is Attached =

Top Extension Distance 0.0

Room Bounding v . . .
Reiated to Mass r Life cycle co-ordination
Structural A

Structurl r Internal Partitions

Enable Analytical Model IS

Structural Usage Non-bearing . .
Dimensions 2 Transformation capacity
Length 8185.5

Area 86.143 m*®

Volume 29718 m*
Identity Data A

e Ground Floors Recyclability

Comments

Mark
Phasing 2

Phase Created New Construction o

Phase Demolished None
Data A

COBie G il |

COBie.CreatedBy gareth.sewell@bre.co.uk

COBie.CreatedOn 2016-07-05T11:58:42 j

COBie.Component.Name Walls

COBie.Component.Space :i_:I

Properties help Apply |

= -

- Caroline Henrotay| Bruxelles Enviro t L
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PROJETS PILOTES

Circular Retrofit Lab — Vrije Universiteit Brussel
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7000 4  kgCOeq
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q0001 &6 11 1 2 X% N O3B/ 4 4 N 5

Figure 75:Environmental impacts per m2 yearly transformation
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Figure 78:Environmental impact per m? Decenmial transformation

M Baseline
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PROJETS PILOTES

FIN. cost (€£/m?) :

300,00 &€/

250,00 €/

200,00 &fm?

150,00 &/m?

100,00 €/m?

50,00 €/m?

0,00 €/m?
0 5 10 15 20 25 30 35 40 45 55 60

e B ASELIME - Gypsum cardbord + metalstud =~ === +DfC Steel frame + wooden panels === DfC Massive wood

separating wall between dwelling units

Paduart & Debacker, Circulair Bouwen (2018)




In +»» +DFC-Steel frame+wodden panels = DfC-Massive wood
' - DIC gypsum fibreboard + wood

separating wall between dwelling units

Paduart & Debacker, Circulair Bouwen (2018)
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PROJETS PILOTES
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| PROJETS PILOTES

Déchets : 3,5 m3
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PROJETS PILOTES

BRIC 1 PHAZE 1 BRIC 2 PHALE 2 RIC 1 PHASE 3

90}, (M0

80,000

T0,000

il RO

J0,000

40,000

Total GWF - kg CO2 eq

30,000

20,000

==BRIC Mon-Circular Design ~ ===BRIC Circolar Design




CONCLUSIONS

L’engagement de la Région de changer de modele économique avec une

volonté de soutenir une transition vers une economie circulaire

v Le batiment, vu comme une banque de matériaux

ressources a maintenir sur le territoire
v Une conception circulaire

adaptabilité et reversibilité

v Les projets pilotes ont prouve qu’un réemploi et une reduction des

déchets jusqu’ 75 a 90 % sont possible

v Réduction des émission de GES jusqu’

50%

v Développement d’outil pour soutenir les professionnels de la construction
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