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Permanence in architecture N

... a paradox

The perceived permanence of architecture 4mmm) The necessity to anticipate changing circumstances and needs

Parthenon, Athens Selexyz Dominican Church, Maastricht Ningbo History Museum, China
Iktinos, Callicrates Satijn Plus Architecten Amateur Architecture Studio
447 BC 2006 2008
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Design for Disassembly and Adaptability L

Principles
mmmm) v Document materials and methods for deconstruction v Separate mechanical, electrical and plumbing (MEP) systems
v’ Select materials using the precautionary principle v Design to the worker and labor of separation
v Design connections that are accessible v Simplicity of structure and form
v" Minimize or eliminate chemical connections v Interchangeability
v" Use bolted, screwed and nailed connections v" Safe deconstruction

(Guy and Ciarimboli, 2005)
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Design for Disassembly and Adaptability

An extract of the standard ISO 20887 (2020)

v" Documentation that supports DfD/A
- available and maintained throughout its life

v" DfD/A details and instructions
- recorded and transferred across the life cycle

v Disassembly manuals
—> prepared, submitted, and incorporated in shop drawings and documentation

v A copy of this material
— made available to parties that need it for reference

v" Changes and/or additional information?
- update of the documentation and models

(adapted from the web, 2022)
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Design for Disassembly and Adaptability

A parallel evolution between the way buildings are designed and the way they are documented
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(Brand, 1995) (EPEA, 2016)

1. INTRODUCTION // 2. MATERIALS AND METHODS // 3. RESULTS // 4. DISCUSSION // 5. CONCLUSION



Objectives of this contribution

Through a qualitative approach

o

?

+ 5

Examine the role of each Examine the challenges stakeholders
stakeholder during the face in formalising and transmitting
lifecycle of a DfD/A project the data needed for DfD/A

LA
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2.

MATERIALS AND METHODS
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Grounded Theory Method

A parallel research approach

sequential

E=EE » I » T

parallel

Collect

(Lejeune, 2019)

1. INTRODUCTION // 2. MATERIALS AND METHODS // 3. RESULTS // 4. DISCUSSION // 5. CONCLUSION

10



Interview process

Based on the question “which stakeholders can facilitate DfD/A?”

PHASE 1 (initial sample)

design and planning (D)

Architect (D1)

manufacturing and construction (M)

manufacturer of assembled materials (M1)

use, operate and maintenance (U)

real estate investor, operator and developer (U1)

facility manager (U2)

repurpose, disassembly & demolition (R)

deconstructor (R1)

other stakeholders (O)

‘ circular economy facilitator (O1) }

‘ consultant in sustainability and circularity (02) |

contractor (M2) ——

.

PHASE 2
" -~ .,-"'j..-
-
e
manufacturer of raw materials (M3)
— T
contractor (M)

certifier, technical inspector and consultant (M5)

project owner (U3)

s

demalisher (RZ)

.\

PHASE 3

structural engineer (D2

building service engineer (D3)

reused materials dealers/recycling company (R3)

research organisationsand R&D (03]
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3.

RESULTS
> |dentification of the key stakeholders and their role in a DfD/A project
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ldentification of the key stakeholders
that can influence DfD/A

architect e — building : manufact. i manufact. B reuse consultant
Lifecycle phase ITW Role of the stakeholder / engineer | SETViCe raw assembledi contractor | certifier Fc):wjner deconstr. / / R&D policy
designer g engineer | materials { materials recycling | facilitator
D1 iarchitect V X X
design and planning (D) D2 :structural engineer X Vv x* x*
D3 :building service engineer X X X X
M1 imanufacturer of assembled materials X v
. M2 icontractor X
manufacturing and ;
. M3 :manufacturer of raw materials X X
construction (M)
M4 icontractor X X
M5 icertifier, technical inspector and consultant X X X
U1l ireal estate investor, operator and developer X
use, operate and o " "
. U2 ifacility manager X
maintenance (U)
U3 :project owner * * X
R1 id truct X X
repurpose, disassembly & econ.ruc oL
. R2 idemolisher X
demolition (R) :
R3 isecond-hand materials dealer X X
01 :circular construction facilitator X x* x* X X X
other stakeholders (O) 02 iconsultant in sustainability and circularity X X X X Vv X
03 iresearch organisations and R&D X x* x* X X X X
17 13 4 2 6 8 7 2 8 1 3 3 4 2

Legend:
V : stakeholder citing himself

*does not specify which type of manufacturers, so we assume they mean both of them
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Role of the stakeholders in a DfD/A project L@

Demolisher and

deconstructor
Research
organisation and
R&D
Contractor

Second-hand
material dealer
and recycling
company

Manufacturer

Policy/government/
public authorities

Certifier, technical
inspector and
consultant

Architect

Structural engineer

Building services
engineer

Consultant/
facilitator in
sustainability and
circularity

Project owner
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Role of the stakeholders in a DfD/A project

Certifier, technical

Demolisher and .
inspector and

deconstructor
consultant
Research Consultant/
organisation and faqllta?c‘)r in
R&D sustainability and
circularity
Contractor selliove ety Structural engineer

public authorities

Second-hand

material dealer Building services :
. . Project owner
and recycling engineer
company

LA
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3.

RESULTS

> Challenges in formalising and transmitting DfD/A related data
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Challenges

in formalising and transmitting DfD/A related data

A
S5l

Data management issues Lack of maturity in the field

- Large and unstructured data sets -
- Interoperability -
— Data storage/accessibility -

Unsuitable and proprietary tools

Cost of the tools

Lack of relevant and usable
documentation

Lack of material information availability
Lack of data sharing and collaboration
Resistance to change / difficulty in
adopting new ways of working
Changing context

Additional efforts & costs

LA

Information managementissues

Accuracy over time

Data loss at handover

Information confidentiality

Level of Information Needs definition
Reliability/quality/consistency of
information

Update & continuity over time
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4.

DISCUSSION
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All stakeholders have a role to play UEN

In the successful implementation of DfD/A

()

& g5
a‘_’aa‘_’aa‘_’a aca

Common objectives Effective communication Collaboration

|

)
=

Transition between life cycle phases

1. INTRODUCTION // 2. MATERIALS AND METHODS // 3. RESULTS // 4. DISCUSSION // 5. CONCLUSION



All the challenges are interconnected

Either as causes or consequences of one another

N Large and unstructured data sets
@ - I Data management issues Interoperability

Data storage/accessibility

~— Unsuitable and proprietary tools
,— Cost of the tools

Lack of relevant and usable documentation

— Lack of material information availability
[ Lack of maturity in the field ]~

Lack of data sharing and collaboration
M— Resistance to change / difficulty in adopting

M Changing context

Additional efforts and costs

— Accuracy over time

Data loss at handover

— Information confidentiality

Information management issues —
N Level of Information Needs definition

Reliability/quality/consistency of information

“— Update & continuity over time
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Design for Disassembly and Adaptability L

A double transition

STUFF

SPACEPLAN

SERVICES +

SKIN

@
= |

STRUCTURE

o
|

SITE

(Brand, 1995)

! !

implementing relevant reuse strategies implementing an efficient information management

(EPEA, 2016)
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D.

CONCLUSION
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Key challenges

Identified through our interviews

Stakeholders accuse at each other Inappropriate existing tools
Lack of communication + need for new skills Need for more participative research

LA
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Limits of the research and future work

Addressed in this publication
v’ key stakeholders and their role in the cycle of a DfD/A project

v challenges in formalising and transmitting the data between the stakeholders and the life cycle phases

Not addressed in this publication
x projects or components stakeholders prioritise for the application of DfD/A principles
x how stakeholders currently collect/generate/verify/store/share information about materials

x the use stakeholders would make of material passports and the role they could play in their development
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