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Material flow in The Netherlands
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Waste generation by economic activities

Energy
Households 2.4%
10%

Manufacturing

11.3% Construction
39.9%
Waste/Water
11.5%

Mining and quarrying
24.9%
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Waste in the Built Environment

Built Environment sector
responsible for about 40%

24 billion kg
44,400 Blue whales
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Recycling in the Dutch Built Environment

>95% Recycling >85% civil
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Towards a circular economy

euronews. MyEurope World Business Sport Green Next Travel Culture Video := Programmes

oncunncecoone | 2018

(R > MY.europe > Europe News

'We have a deal" EU to cut emissions by 'at
least 55%'by 2030

SAMEN BOUWEN AAN
AT —— DE CIRCULAIRE ECONOMIE
The announcement comes on the eve of an international climate summit VU 0 R N ED ER I.AN D IN 2 0 5 0.

hosted by US President Joe Biden.
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From linear to circular

Take Reduce

Make

Reuse ?
Use
Dispose Recycle
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Reuse of building products

Lack of
techniques,
awareness
and
legislation
>
Building projects Available building
with reusable products for reuse
building products
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To reuse or not to reuse?

technical aspects



Problem statement

Time and fitting

Conventional building products = are not designed to be
reused

New techniques and legislation alternatives to reuse
them

Limited research in the technical aspects that make the
reuse of building products possible
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“What is'the relationship between the
technical aspects of reused building
products and their reuse potential?”
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T eC h N i ca I A S p = Ct S _ Technicalvalue Assessment method

Complex

Disassembly e
Adaptability of the building product

Adaptability of the
layers

Division of the Adaptive cgapgcity of
different building’s the building
EVEES (Flex 4.0)

Element Adaptability of the
building elements/ R

products method
Product : Disassembly
Disassembly € Index (LI)

Core Measurement

Maerial Sustainability of the Enviromental Cost
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materials/product Indicator (EC)
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Reuse Potential

Greater value when reused
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Technical Factors

Adaptability Toxicity
Material Quality Standardisation
Disassembly
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Research methods

Literature study
Sampling study = nonprobability sampling
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Group characteristics Document review Framework for Case assessment Systematic overview
case selection and interviews the case assessment
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Case selection criteria: building levels

Building elements and products
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Case selection criteria: building layer

Skin

Thermal insulation

Structure

Load-bearing
and fire safety

Space plan B SPACE PLAN
Sound insulation

B STRUCTURE I
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Case selection criteria: new built project

More in-depth study of the challenges encountered
Reuse potential for subsequent lifecycles
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Case Assessment Framework

( |
General : ! Layer :
iInformation | : iInformation I
|
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- Description | : |
« Previous and | , . !
current function | : Adaptive capacity of 1
- Application L the building :

« Circularity strategy | (Flex 4.0)
used L !

« Adaptability level of
the building product
within the layer
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Information about the
assessed building product

Disassembly potential
measurement

— o — o o o o o o o

» Disassembly Index
e (Condition assessment

* Technical requirements
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Adaptability aspects
from Schmidt

Adaptive capacity
(scalable, movable,
adjustable, versatile,
refitable, convertible)
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Skin Layer

EPS insulation Window frames  Ceramic cladding
and non-ceramic
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+ Disassembly potential + Disassembly potential - Disassembly potential
+ Adaptability - Adaptability - Adaptability
+ Scalable - Scalable
-/+ Refitable *timber and aluminium window frames
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Structure Layer

Timber and steel Concrete floor Other concrete
structure slabs structures

High Moderate Low
+ Disassembly potential - Disassembly potential - Disassembly potential
+ Adaptability - Scalable - Scalable
+ Adaptability - Adaptability
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Space Plan Layer

Brick System Timber
flooring walls ceiling

Moderate Moderate Moderate
- Refitable - Disassembly potential - Refitable
- Scalable -/+ Adaptability - Scalable
- Convertible -/+ Refitable (insulation) - Convertible
- Adaptability - Adaptability
+ Disassembly potential + Disassembly potential
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Stone tiles

Low

- Disassembly potential
- Refitable

- Scalable

- Convertible

- Adaptability
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Reuse Potential of building products

“Not possible to Timber windows Steel and timber
reuse” label frame with a lower structure products
~reuse potential

E‘ 4

Products with low Due to upgrading
reuse potential building requirements
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Posterior Lifecycle

/
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‘Reused building products
are not being applied in such
a way that they can be easily
adisassembled for the next
lifecycle simply because the
client does not ask for it”

- Expert interview 1



Posterior Lifecycle

Reuse of convectional building products
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To reuse or not to reuse?

technical aspects
and beyond



Influencing factors of the Reuse Potential

Technical

Disassembly
Adaptability
Material Quality
Standardisation

Toxicity

Economic
benefit

“Time cost
money”

Process Financial
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What is the relationship between the technical aspects
of reused building products and their reuse potential?

The Reuse Potential is influenced by the application within the layer
(disassembly potential); how the building product can meet new technical
requirements (adaptability); how this can be improved to meet new
requirements (refit aspect) and how this can change its size (scalable
aspect)

Introduction | Methods | Findings | Interpretation of the Findings | Conclusion ,35>



What's next?

A top-down approach is needed to facilitate the transition to the reuse
of building products to meet the goals




Questions?



Appendix



Reuse Potential Levels

 High: possible to disassemble and move; scalable and
convertible and moderate to high adaptability potential or refit
to meet new requirements

* Moderate: possible to disassemble and move, low adaptability,
refit and scalable aspect

* Low: not possible to disassemble, moved, refitted or converted

Appendix



Reuse Potential of building products

Reuse potential

* More building products are possible to
reuse

 Steel and timber structure products
have the higher reuse potential

« Timber windows frames have a lower
reuse potential rate due to upgrading
building requirements

Appendix

Structure layer
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Space plan

Typol Literat Case Influencing fact
ypology iterature |\ ccsment nfluencing factors
: ) Adaptability potential and
Steel structure products High High disassembly potential (+)

) . ) Adaptability potential and
Timber structure products High High disassembly potential (+)
Concrete floor slabs Nc.) Moderate Disassembly potential and

possible scalable aspect (-)
Other concrete structure products NQ Low Disassembly potential and
possible scalable aspect (-)
No Adaptability potential
Non-timber window ) Low (regarding building
possible )
requirements) (-)
Ceramic No . .
cladding Cement-based mortar possible Low Disassembly potential (-)
Non- Aluminium cladding Nq Adaptability and scalable
. possible aspect (-)
ceramic Moderate -
. ) . . Adaptability and scalable
cladding Timber cladding High
aspect (-)
Adaptability potential,
Insulation EPS insulation i High refitable and sF;aIabIe
products aspects and disassembly
potential (+)
Adaptability potential
Timber window High Moderate (reggrdmg building
requirements) and scalable
aspect (-)
Floorin Slate tiles Moderate Moderate Disassembly potential and
g Stone tiles High scalable aspect (-)
Ceiling products i Moderate Scalable and convertible
aspect (-)
System wall Low Low Scalable aspect (-)




Technical Aspects and Reuse Potential

Standardisation is challenging
for building products not
initially designed to be reused

Toxicity can reduce the Reuse
Potential
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Technical value Technical factors Assessment method
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Type of change Time (cycle speed) Brand s Iayer

..........................................................................

Adjustable Change of task user
Versatile (flexible) Change of space user
Refitable Change of perfomance user/owner
Convertible Change of function user/owner
Scalable Change of size owner

Movable i  Changeoflocation owner
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