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Commentaires du présentateur
Commentaires de présentation
Ladies and Gentlemen,��I am Dr. Mohamed-Anis Gallas, a lecturer and researcher at the Faculty of Architecture and Urban Planning, University of Mons. Today, I have the pleasure of presenting an educational experiment centered around BIM applied to deconstruction.��


Context



Construction and deconstruction impact

Environmental Impact of Construction
= The construction sector one of the largest waste contributors

Growth of Construction and Demolition Waste (CDW)

= Nearly 40% of the EU’s total waste
= Expected to double between 2020 and 2050 due to increasing
demolition and renovation activities

Challenges and Opportunities in CDW Management

= Most CDW is currently handled through low-value methods like
backfilling

= Better implementation of reuse, preparation for reuse, and high-
quality recycling
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Construction is one of the most resource-intensive and waste-generating sectors.

According to the World Economic Forum (2016), nearly 40% of all EU waste comes from construction and demolition activities. This figure is projected to double by 2050 due to increasing demolitions and renovations.
Most CDW is currently handled through low-value methods like backfilling
Better implementation of reuse, preparation for reuse, and high-quality recycling 

  



 



Construction and Demolition Waste
Management Barriers (CDW)

Technological Barriers

= |Low adoption of digital and advanced technologies (e.g., limited
BIM use)

» |Lack of accurate data and up-to-date building documentation

= Limited capabilities in current waste estimation and planning
tools

Policy Barriers

» |ack of unified national guidelines for CDW reuse and recycling
= Weak integration of CDW criteria in sustainability certifications

Human Barriers

= |Low awareness and commitment from stakeholders

= Negative perceptions of recycled materials’ quality

= |ack of training and education on sustainable waste
management practices

o Unreliable waste estimation due to
building data discrepancy and limited
regional database

o The lack of useful functionalities of
existing waste management tools

o The lack of interoperability between
different design software during data
exchange

» The lack of supervision and

legislation against illegal dumping

« The lack of specific standards for

waste prevention design

« The inadequacy of utilising economic

instruments to stimulate the growth
of secondary material market

« Prioritising cost-effectiveness over
environmental sustainability when

selecting C&DWM schemes

« The lack of efforts from the designer
and contractor to improve the recycling

and reuse rate of C&DW

» Negative perceptions towards the

quality of secondary materials
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We also face three major types of barriers, represented in a comparative table in the slides:

1. Technological barriers: low digital adoption, lack of reliable data, underperforming estimation tools.
2. Policy barriers: lack of national guidelines, weak integration in certifications.
3. Human barriers: limited training, negative perceptions of reused materials.


  



 



BIM as a solution ?

= The capacity to coordinate project phases, to involve multiple
stakeholders, and handle complex data flows

= The availability of models originally designed for different use
cases

= The ability to assist decision-making activities

BiIM-based applications

Benefits to C&D waste management

3D coordination

Minimising design errors and changes,
thus preventing reworks during construction

Clash detection

Reducing waste generation by optimising the
material specification and component metrication

[ Material quantification w—r

Efficient material procurement to avoid
residue construction waste

Preventing material deterioration
and inappropriate material handling

[ Phase planning

Mitigating the risks associated with deconstruction
by stimulating the deconstruction process

Improving the efficiency of onsite waste collection
and transportation by integrating the waste
generation seqguence with the project schedule

[ Cost benefit analysis ]—»

Optimising the cost efficiency by estimating the
costs incurred in waste management, and comparing
different waste management alternatives

Recycling & reuse
planning

Reducing carbon emission and energy consumption
by identifying the onsite reuse opportunities

[ Sustainability analysis J—»

Improving the recycling and reuse rate and sustainability
performance by adopting more recyclable
materials and prefabricated components
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In this context, BIM appears as a promising lever. It enables:
He can be used to coordinate phase projects and manage coordination between stakeholders. He can also handle complex data flows generated by design and other activities.
BIM processes generate different kinds of models designed for different use cases.
He can be used as a decision-making method through the use of dashboards linking data and models ��

  



 



BIM limits

= BIM = Black Box

= BIM approach = Construction needs # CDWM needs

= BIM process implementation = Considered complex by both
professional and educational stakeholders (who are not
specialized in the field)
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However, BIM is considered by those who are not familiar with as a Black Box or reduced to the use of a Revit or another complex modeling tool. 
The BIM is historically used toward new construction management and conventional workflows do not align with the needs of circular deconstruction management tasks.
The implementation of the BIM process is considered complex by both professional and educational stakeholders, who struggle to see its relevance to their daily tasks
  



 



Challenges

= Enhancing Construction and Demolition Waste Management
(CDWM) through BIM

= Exploring BIM practices to support CDWM strategies

= Turn BIM strategies into tangible outcomes
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Thus, we chose to address this gap through a structured educational approach aimed at using the BIM methodology to manage the deconstruction process.

  



 



Step 0
Use Case




The Belgian pavilion at Expo 2025 Osaka

» Temporary pavilion designed with an integrated deconstruction
intent from the early design phase

= A construction system specifically selected to facilitate
disassembly and material recovery

= A need for a decision-support methodology to manage the
building’s life cycle

= Digital data is available, no BIM-based workflow or strategic
Implementation has been established

=
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The Belgian Pavilion for Expo 2025 in Osaka is a symbolic example. It is a temporary structure, designed to be dismantled, using selected materials for ease of disassembly.
We have access to digital models and technical data, but there was no BIM-based strategy established.


  



 



Pedagogical Context

= BIM and collaborative architectural design course (2
ECTS), Faculty of Architecture and Urban Planning, University

of Mons

= Master's level architecture students (62) / 6 teams

= Students with a background in modeling approaches and
familiarity with reuse and circular design principles

BIMPossible team
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This became the entry point for our pedagogical initiative. We integrated the real-world case into a Master-level course at the University of Mons, involving 62 students divided into 6 teams.
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Each team had access to:
- Raw architectural and engineering data,
- A basic BIM Execution Plan (BEP),
- Tools including Revit, ArchiCAD, BIMcollab, Miro, and BIMCloud.
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We give also a basic BIM framework that will be used by students to meet two BIM goals: 
 
Develop a BIM-based methodology for lifecycle management, including deconstruction and circular economy.
 
Implement data-driven scenarios for reuse, resale, and recycling.
�

  



 



Step 1
Make BIM reliable
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After presenting the context, we present the next step where we try to make the BIM methodology more reliable


Introduce students to BIM practices

Integrate and structure data (of various types)
within digital models (DMs)

Create and link DMs in IFC format

Explore IFC-format DMs using intelligent data
querying tools

Collaboratively build a federated DM

Develop more concrete roles within collaborative
DM creation processes in response to specific BIM
objectives

----------------------------------------------------

*
---------------------------------------------------

llllllllllllllllllllllllllllllllllllllllllllllllllll

*
----------------------------------------------------

----------------------------------------------------

----------------------------------------------------
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We try to introduce BIM practices to the student (as non familar subject) by presenting and testing the major BIM concepts as :
Structure of the Digital Models (DM)
The IFC model and the collaboration through IFC models
How to build a federated model
How to manage tasks and roles in a BIM process



Make BIM reliable

Using gameplay as an exploration tool
Implementation of a "data search" game to explore data querying and visualization within |IFC-
format digital models

You need to find the wall with the GUID 'OhRo6HCH99dwERqnz3isn_'.
In the Name parameter, you will find the instruction for the next step
of the data search.

7 Modifier le smart view
Nom |01_GUID [> + -
Type d élément . Propriété . Opérateur . Valeur . Action
Any element GuID Est OhRoeHCHYSdwERQRz3isn_ Ajouter -

, Proprigte , Valeur
Model CLICE_Int
Prefix
Mame Trouver la porte avec la property Tag: “196090° la c{:nsigne suivant sera dans la property "Mame”
Phase Etat du projet
Type FMUR_INT_10_MM
Type Name MUR_INT_10_MM
Description
Material Name Plaque de mur de gypse, Plague de mur de gypse, Montant meétallique, Plague de mur de gypse, Plague de mur d...
Layer [-WALL- __ -OTLM
Is External False
Load Bearing False
IFC Element IfcWallStandardCase
Predefined Type STAMDARD
Tag 156661

GUID OhRo6HCHSSdwERgnz3isn_
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So as i said before, we try to make BIM more reliable and we use a gameplay process for that. So We use simple and structrued game as the « data research » one. This simple game help as to make data structure more tangible and make students more familar with data structure and visualisation.

In this exemple : search an objcet by GUID name and find the next request in the object properties.


a treasure hunt : jeux de pistes

 



Make BIM reliable

Making BIM workflows more accessible

= Developing the 'BIM Town' game as a tool to
simulate urban planning within a rule-based fictional

environment.

* The modeling and data organization rules are
presented in the form of a simplified BEP* (shared

graph).

BIM Execution Plan of BIM Town

( Grids

. | BIMTown

F

L 16

L7

_____________________

18

d
____________

pertyset: LOTS
UMBER: <LotNumber>
WALL :<Wall_ID
CLABLE: Yes/

HO

-
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An other exemple of game, this one is called « BIM Town »
We give to the student a parcel model and a simplified BIM Execution Plan. They should respect the rules and build using a collaborative process a town 




Make BIM reliable

A simplified implementation of a BIM protocol for
educational purposes

» Students must follow simplified rules to co-construct the urban
environment:

« Share created models based on a common grid (shared IFC)
* Verify the quality and reliability of models and data (self-check using
smartviews)

* Manage issues through a BCF platform (BIMCOLLAB)
, Mame , # | Couleur - 9
ler étage 3 3. MUR KAWTHAR
Level O = 1 5. 1. Mur Nathan
LEVEL 0 1 R '
[evel i 63 1 Description
LEWEL 1 1 _ 2000 mm, en partant du haut & ta droite. Mur de 200 mm
Level 2 20 _ d'&paisseur avec une hauteur de 2750 mm.
LEVEL 2 1 I
Mo 1 i E— o At
Niveau 2 1 _ Fiésc.nudre Résoudre et femer Mathan Rodrigus
Rez-de-chaussee 4
Toiture ] _ Commentaire rapide Notifier

= 1" <«sélectionner utilisateurs:
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This game is used to introduce the collaboration contraint as verification, control and self cheking activities. I help us also to manage collaboration using BCF platform (BIMCOLLAB). At the end of the porcess, student build a town respecting the enviremental rules and the model properties 


Results

= Assimilation of fundamental practices that characterize
BIM processes (Blaek-BOX)

* Experimentation with (simple) concepts related to BIM
(BEP, BCF, IFC)

» Consideration of the importance of organization in the
co-construction of digital models (DM)

= Development of good collaborative practices

» Consideration of the impact of data reliability in the
collaborative construction of DMs


Commentaires du présentateur
Commentaires de présentation
As a result, we quickly make the BIM process as a tangible one by assimilating the fundamentals 
We develop also basic collaborative practices supported by digital models
 



Step 2

BIM Processes to Manage
Deconstruction, Reuse, and
Circularity
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After making the BIM process more reliable, we introduce the main step where we build BIM processes to manage deconstruction , reuse and circularity of the Belgian pavilion 


1. Create teams with roles designed based on the
objectives of the experiment (BEP)

= Six groups of 10 students working as teams

» Role assignment among team members

= Selection of working, collaborative, and communication
tools

» Global mapping of the project's stages and intended
outcome.

¢ BlMcollab

BIM Burton
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Create teams and define roles, collaboration process and choose tools


1. Create teams with roles designed b
objectives of the experiment (BEP)

404 BIM Not Found

BEP

Plan d'Exécution BIM

Définir le contexte du projet

Identifier les objectifs généraux du denneur
d'ordre

Convertir en objectif BIM (données)

Transcrire |les Objectifs BIM en Usages BIM

Etablissement des processus BIM

Définition de |'environnement collaboratif

Régles de Modélisation

Documents de Référence

—

BEP

ased on the

Information Générales

Objectifs BIM

A4

Usages BIM

Collaboration

AN 7S D

@& m

7N

&5  BIMcollab——

Point de référence
Description du

i Niveaux

projet
Axes
b
Découpage du o

5 ——>structure générale

projet
Logiciels

S'initier a la démarche BIM en vue d'acquérir un bagage supplémentaire pour
en apprendre d'avantage (nouvelles techniques numériques architecturales)

Développement d'une méthode de travail coopérative via divers outils

numériques (Miro, BIMCollab, ...)

Développer une maquette numérique du Pavillon Belge de I'Expo Universelle
OSAKA 2025 pour gérer le cycle de vie du batiment et en particulier la

déconstruction et la circularité.

Développer des scénarios en lien de déconstruction et de gestion de la
circularité a objectiver/argumenter/implémenter via la maguette numérique.

Découverte du projet —— Processus
Modélisation —_— Processus
Appropriation des données =~ ——— Processus
Production des livrables — Processus
Gestion des conflits —_— Processus
Microsoft Teams —  Information générales ~——

Se :
ﬁ;' Microsoft Teams——  Structure des dossiers ———

@
BIMcollab____ Vérification i

ZOOM

Protocole de création de
probléemes

Convention collaboration ——

"Processus" Schéma général

Canal 4_404 BIM NOT
FOUND

Création Powerpoint,
schémas, tableaux,...

Fichiers stocker dans Canal
4_404 BIM NOT FOUND

Création de SmartViews

Création et gestion des
probléeme
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They adopt the BEP framework to develop their own one


2. Developing insights into circularity, reuse, and

deconstruction challenges

Protocols

EU Construction & Demolition
Waste Management Protocol

including guidelines for
pre-demolition and pre-renovation audits
of construction works

Lipdated edition 2024

PR
Crarwranson

Circular Technologies
In Construction

Putting Science Into Standards

2017-2020

DccCcc

PROGRESS

PROVISIONS FOR GREATER REUSE OF STEEL STRUCTURES

Ressarch Fund for Coal and Steel
Grant agresment No: 747847 m

Building Information Model (BIM)
implementation in steel reuse

April 2020

HILCITICY -

EUROPEAN UIMNION

North-West Europe

Eurcpean Regional Development Fund

Projets results

totem

 GRG

Tools
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They develop a global survey about circularity, reuse, and deconstruction topics by exploring EU protocols, EU research project results like the well known FCRBE project and certification and evaluation tools managing CDWM like TOTEM and GRO



BIM for Deconstruction, Reuse, and Circularity

------------------------------------------------------------------------------------------------------------------------------

3. Knowledge development for the deployment e
and use cases of BIM workflows applied to an
deconstruction, reuse, and circularity purposes -~

, 0%
wall : ! 4 BM
! ] A
Summary Location Material Clashes Pset_Quantity... | Pset_Reinfarc... | Pset_WallCo... m!qu

[ Propriété | Valeur
|ExtendTaStructure |False
IsExternal True
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Reference 21.20.E1 _ Briques de paremenit facades rues

ThermalTransmitt.. &

Former VDS-Food site
(Drees&Sommer)
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; v

i i i
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i i i
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! E
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i !

i ;
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Develop a survey about the use of BIM to manage circularity and deconstruction processes for renovation or deconstrcution project in Belgium and EU
Project references that use this method are very limited



4. Input data collection, translating, sorting, and
evaluation from architectural and engineering

teams
Analyse project
Sort Input Data »{ Translate Data >{
O ’{ P ~ features @
Architecture ‘ Engineering ‘ Materials ‘ Structural system ‘ ‘ Construction
system

o || 3D || text | st
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All teams followed the same basic data processing procedure:

Sort input data provided from architecture studio and engineering firm
They also translate data because material properties were in Japanese
And they analyze all the project features to create lists and data sheets



5. Organization of collaboration and information
exchange, with a clear distribution of roles and

tasks
“Po P P2 _P3 P4 _P5 |

s ) ' - : :
ORGANISATION . B Do NSNS ! LISTAGE DES MATERIAUX RECYCLAGE & DEMONTABILITE ! TRANSPORT & coUT !

A DISPOSITION
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\. Y, v '
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2= ﬂ Revit totem .
PDF = 5
'
. i

¥

Potentiel de Réutilisation
des Matériaux

¥

Représentation Schématique &
Listage des Matériaux sur Plan

Planification / Prix du
Transport & Emission

O !

).

)

fi%i

Traduction du Cahier des Charges W

E4n!
oA

 E RECHERCHE

x|

RESULTATS

ﬂ ( ANALYSE DES J

—  EXECUTION NUMERIQUE

k4 ¥ ¥ ¥

Modélisation de |a Structure
Portante & des Fondations

2,

Encodage des Parois & Matériaux Encodage Excel Représentation des Itinéraires

= e o Y @ K~
g2 QGIS

e . *
v v X Encodage Excel 4
GRAPHISOFT Revit t .
* Archicad evi
[ ] .
L

Création de Smartviews

|
|

BIM Burton

CD et ﬂ Revite

-------------- » & BIMcollab
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They developed processes at different levels of granularity to structure roles and tasks


6. Management of modeling workflows and
model exploitation

SaBIM & Partners
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Managing modelling activities and data exchanges
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BIM for Deconstruction, Reuse, and Circularity

6. Management of

model exploitation

&izs.SSaalM&Panners 0 5 5aBIM_and_Partners

Equipe
modélisation Prise en main de
Nicolas, Noé, . I'Archicad
Arnaud, ;
Florian

Equipe _ :

SmartView Pn;;ﬂeg g:_?_:‘sde Création des
Dimitri, Z00M Smartviews
Orania

Equipe

Envoi des caractéristiques des
matériaux aux BIM Manager

graphique/e
xtraction de
données Répartition des - D.éﬁ’:?f”:j.des
s " 2 E el | caracteris ques i
JUJIE!IH, L Frilps de e des matériaux
alentino,
Alexandra

SaBIM & Partners

Répartition du
modéle

Test smartviews
22{10

Définition des
scénarios

Bloc A ( Parois

horizontales) |

Blac A ( Parois |
verticales)

modeling workflows

Exportation du
. modéle Reviten
modeéle Archicad

Modélisation

Test des
parameétres IFC
22/10

Validation

des

scénarios

Création d'une
nomenclature des
étapes de
déconstruction

Adaptation des
propriétés sur
- base des

dn

Création des

Exportation des

paramétres et des |
npmenr_:la_t_ures :

Exporté de @ 5. 5aBIM_and_Partners

Test smartviews
09/12
11/12
16/12

Test des
paramétres IFC
09/12
11/12

V Mise en ligne du tableau MIRO des

Z = N\ nomenclatures des matériaux

_scénarios retenus

Création d'un site
web de revente
des matériaux

Abandon du premier car
impossible de mettre hors

Extraction de
données sur base

données

Test final des

del' IFC 16/12

11/12
BME& en ligne des données sur MIRO

Graphique des

paramétres IFC
18/12

Recherche des
prix et de la

faisabilité de
revente

Exporté de 5_SaBIM_and_Partners

Extraction finale
de données sur

base de | IFC
18/12

Création des

différents
scénarios

les planches

graphigues pour

Création d'un site
‘internet hors
ligne

0doo

Création d'un
Canva partagé

pour la
présentation

Canva

4
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They paid special attention to activities such as data validation at various stages and through different methods


Step 3
Analysis of scenarios
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In this phase, we will analyze the various deconstruction and post-deconstruction management scenarios proposed by the groups, as well as how they integrated BIM processes


Broad view of the main topics

Topic1 Topic 2 Topic 3 Topic 4
Transport Deconstruction phases | Designing through deconstruction Economic management
BIMBurton BIMPossible 404 Not Found SaBIM and Partners

BIM Gees BIMention
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The scenarios proposed by the 6 student’s teams could be divided into four major topics : 
Transport
Deconstruction phases management
Designing through deconstrcuction 
Economic management


Topic 1 : Transport
How to manage different pre-exploitation scenarios for deconstructed materials across various sites by
using a BIM-based approach 7

MATERIALS TRANSPORT
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The first topic is Transport : 
The team (BIM Burton) propose de manage the pre-exploitation scenarios for deconstructed materials across various sites by using a BIM-based approach


Topic 1 : Transport v
|dentify and categorize materials YES

;
L'élément est-il démontable ? l

Partiellement

HEE _ HEE

—>

HEE B88

Réemployable pour la méme fonction

BHE
. pag — <Al

Réemployable pour une fonction adaptée

Dismountable? Reusable? Recyclable? /=

L'élément est-il réemployable ?

B X

3¢
E | /\\

L'element est-il recyclable ? I>
BIM Burton Qj
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They starts by categorizing materials in three classes :

Dismountable 
Reusable
Recyclable 

All these classes are devided in 3 statues : YES/NO  and  Partial 
Only Reuse : Reuse same function/Reuse with functional adaptation and NO




Analysis of scenarios

Topic 1 : Transport
|dentify and categorize materials

#0_GLULAM
MATERIAU PAR DEFAUT ﬁ_\l_/fl'-\l:l)l\é E QEFLE%EHE
Laye rs? #0_ROCKPANEL
/
1>%7')—-500mm PA_EXT _475mm

BIM Burton
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To manage material exploitation, students focus on material characterization. A base wall model is transformed into a multilayer model, with detailed qualification of each material guided by a structured nomenclature


Analysis of scenarios

Topic 1 : Transport
|dentify and categorize materials

Y

L'élément est-il démontable ?

HAH  EHE

H< 58 BEE
Réemployable pour la méme fonction

BAN_, o

HEE

L'élément est-il reemployable ? Réemployable pour une fonction adaptée

&0

L'élément est-il recyclable ? Partiellement

g
Q,@

CLT?

BIM Burton
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This process is applied for all materials used in building 


Analysis of scenarios

Topic 1 : Transport

[dentity and categorize materials

BIM Burton

Polycarbonate

Pierre Bleue

k

3

Rockpane!

Beton Coulé Sur Place

CLT

Hz00

POLYCARBONATE [4% ]

DEMONTABILITE

oul

OLT [33%] —

NON

3.1%

96.9%

_/

LES DEUX

N H300X 300 [1% ]

50.0%

Yann PLAQUE DE PLATRE [3%]

REEMPLOYABILITE

ADAPTABLE

3.1%19%

¥ BETON COULE SUR PLACE [33% ]

IDENTIQUE

RECYCLABILITE

NON

6.2%

93.8%
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This results in an enhanced 3D model that provides a comprehensive understanding of the material deposit and its potential in terms of disassembly, reuse, and recycling


Analysis of scenarios

Topic 1 : Transport
Link model data, transport data, and use cases
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The model is linked to a transport data base and use case identified from research 


Analysis of scenarios
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They establish a connection between material and its specifications with transport options and logistical constraints


Topic 1 : Transport
Travel and transport choices
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The cross-referencing of data makes it possible to define the various scenarios, which will be analyzed through the use of enriched digital models


Analysis of scenarios

Topic 1 : Transport
Estimating the cost of material reuse in Belgium and Japan

BIM Burton
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Commentaires de présentation
To support this study, the group established an estimate of the selling price of materials in Belgium and Japan, as well as the carbon footprint of each transport solution


Analysis of scenarios

Topic 1 : Transport
Estimating the cost of material reuse in Belgium and Japan
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The method does not identify an optimal strategy, but rather provides precise decision support tool, with a high level of interactivity with data related not only to the project itself, but also to logistical constraints and economic valuation



Topic 1 : Transport
Evaluation of results

= Potential to transfer the method to other projects

= Ablility to update models and exploitation data to
refine or evolve scenarios

= Develop new ways to exploit BIM models
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The method can be easily deployed on other projects, as it relies on a nomenclature structure that modelers are required to follow.


Topic 2 : Deconstruction phases
Manage the deconstruction phases through the qualification of building materials and equipment

MATERIALS


Commentaires du présentateur
Commentaires de présentation
For the second topics, the team « BIMPossible » propose to manage the deconstruction phases through the qualification of building materials and equipment



Analysis of scenarios

Topic 2 : Deconstruction phases
Material identification
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Commentaires de présentation
Like the other groups, they began by identifying and characterizing the materials used in the building


Analysis of scenarios

Topic 2 : Deconstruction phases
Material identification and property creation
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They associated circularity-related properties with each of the listed materials


Analysis of scenarios

Topic 2 : Deconstruction phases
Reuse, Recycle, Waste
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Commentaires de présentation
Since the study addresses temporality, each scenario was translated into a process that describes in detail the treatment phases of the different building elements according to their properties


Analysis of scenarios

Waste
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-----------------------------------------------------------------------------------------------------

Reuse
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Topic 2 : Deconstruction phases
- Waste

Reuse
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Commentaires de présentation
This approach allows us to filter objects based on their potential for reuse, recycling, or other forms of circular valorization


Analysis of scenarios

Topic 2 : Deconstruction phases
Deconstruction order based on ease of disassembly, ease of reuse, and fragility
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Commentaires de présentation
A second process is proposed to manage the dismantling sequence based on the specific characteristics of the objects and their connections to other components


Analysis of scenarios

Topic 2 : Deconstruction phases
Deconstruction priority : order based on ease of
disassembly, ease of reuse, and fragility

High low

Deconstruction sequencing priority
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Commentaires de présentation
This process enables the creation of visualizations with filtered building elements organized by phase


Topic 2 : Deconstruction phases
Evaluation of results

» |ntegration of properties for the disassembly level of
objects and equipment

» Creating data-driven scenarios through the
iIntersection of simple object properties

» Anticipating end-of-life of the building from the start —
implementing Design for Deconstruction principles

BIM model Deconstruction phase Smart view editor
| Material qualification | scenarios
| =quipement qualiication | Set up the selection process for|

" Selecting and assigning weights to objects and their properties,

| Disassembly complexity levels | v property values \/ including materials and
\ < equipment

If Fragility of materials |

. Material reuse potential
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Commentaires de présentation
This group was able to assign both simple and weighted properties to assess the priority of deconstruction. 
They was also able to materialize scenarios by cross-referencing object qualification data, providing a forward-looking approach to building end-of-life planning from the earliest stages of project and digital model creation


Topic 3 : Deconstruction for Design
Manage deconstruction for design purposes

MATERIALS
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Commentaires de présentation
The two teams, 404 Not Found and BIM Gees, chose to develop the topic of new project design by reusing elements extracted from the pavilion building


Topic 3 : Deconstruction for Design
Evolutive material properties = Create a material passport
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"The '404 Not Found' team developed the concept of a Materials Passport, enabling precise and evolving qualification of each material with a view to its future reuse. 
These properties can be classified into four categories : 

Fundamental properties
Assembly methods, reversibility, and morphology properties
Performance properties
Monitoring annotations


Analysis of scenarios

Topic 3 : Deconstruction for Design
Merged IFC model

404 BIM Not Found
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These properties are associated with the digital model and structured for future exploitation


Analysis of scenarios

Topic 3 : Deconstruction for Design

Process
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The implemented process is simple : an architect requires architectural elements for a future project. Using the Materials Passport and its embedded property data, a selection process based on predefined criteria enables the identification of objects of interest for the architect. The identification and selection process is carried out using the potential of SmartViews.
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So, an architect request a large flat locking panels for cladding a façade. Smartviews tools are used to filter the modele and select the requested building elements.


Analysis of scenarios

Topic 3 : Deconstruction for Design =$

Architect request

Ok, but are they

damaged?

404 BIM Not Found
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Commentaires de présentation
He should know if they are damaged ?


Analysis of scenarios

Topic 3 : Deconstruction for Design 1023 Units

Architect request

And how many are

404 BIM Not Found
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And how many panels does he have ?


Topic 3 : Deconstruction for Design
Architect request

404 BIM Not Found
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And if they are are the same ?


Analysis of scenarios

Topic 3 : Deconstruction for Design

Architect request

404 BIM Not Found
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And how many of them are 120 cm high ?


Analysis of scenarios

Topic 3 : Deconstruction for Design
ArC h |te Ct req UeSt Ce panneau est tres EndnmmagléE;artla:dcéirgs:eﬁla:eera donc difficile @ réemployer 1 : e

Non défini 1049

Is there any damage on
these panels?

This panel is heavily
damaged by cutting, so it
willbedifficult to reuse

404 BIM Not Found
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Commentaires de présentation
And if it has any damage ?


Analysis of scenarios

Topic 3 : Deconstruction for Design
Architect request

404 BIM Not Found
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Commentaires de présentation
Therefore, the architect can design the project using the selected panels, Windows and doors, and slabs.


Topic 3 : Deconstruction for Design
Evaluation of results

» Define  material properties to meet post-
deconstruction design requirements

» Establishing a workflow involving third-party design
contributors

BIM model | Designer request | Smart view editor

Assembly system

Irregular/regular shape

Regular shape width

Reversibility ) v

TOTEM reversibility |

Set up the selection process

for objects and their
v properties, including materials
and equipment

Link to photo

| Condition notes (dismantling)

-
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Exploiting the materials passport and its data to design based on existing elements. Establishing a workflow involving third-party (external) design contributors



Topic 4 : Deconstruction for the Economic Value
Manage deconstruction for economic purposes

MATERIALS ECONOMIC VALUE
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Commentaires de présentation
The final topic focuses on the economic valorization of materials.


Analysis of scenarios

Topic 4 : Deconstruction for the Economic Value
Enhance material granularity within the BIM model

Remodeled ArchiCAD model

Input IFC model

SaBIM & Partners
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The group began its work by significantly increasing the granularity of the modeling, detailing the materials that make up the various elements of the project.


Materials Price/u (€)

Tiles 65.00
Plywood 13.50
m . m m Decoration
Topic 4 : Deconstruction for the Economic Value satns
. . . . CLT (15cm) 178.00
Streamlined set of properties to support selection matrix development cLT (10om
Furniture
Stabilized green wall (natural) 690.00
Soundproofing panel 158.33
A R PIR insulation roof+slab (20cm) 35.00
. PIR wall insulation (10cm) 27.99
Properties }‘ > E HEA 160 Post 48.48
HEA 320 Post 190.90
HEA 220 Beam 84.84
Material price list HEA 400 Beam 245.81
IPE 200 Beam 38.02
IPEA 300 Beam 148.36
Raft 79.00
Rock wool 12.50
Glass wool 3.00
Rock Panel board 104.16
Vegetal support 56.76
¥ ) ) ) Vinyl 12.50
_ _ N ) Pedestal 2.80
Material __ﬁ Dismountable | Disassembly phase | Metal stud 1.93
Reusable
Requires transformation
Sellable
v
J ——
"[E|
Standard requirements
document
CCT-B Volumes Common name CCTB Reference Ease of disassembly | Ease of reassembly | Modularity | Storability | Occurrences | Current availability | Location | Production impact | Performance requirement | FINAL SCORE
Weighting 0,5 2 1 1 1 2 1 1 1

Hardware: door closers, Additional or specific
5|handles, door stops, etc. hardware, 93.16.2 Concrete 3 3 2 3 2 3 1 3 1



Commentaires du présentateur
Commentaires de présentation
This group created properties integrated into the models, organized into three categories: 
Global material properties, properties related to circularity and assemblies, and a final group linked to disassembly phases, defined based on technical reference documents. 
These properties are connected to an external data source related to material prices.


Topic 4 : Deconstruction for the Economic Value
Streamlined set of properties to support scenario matrix development

Property Dismountable Reusable Requires transformation Sellable
‘ Yes : Yes Yes Yes
Scenario T o, e eeseeeeesee R R AR R AR AR SRS A8 ER £ 41 R 8RR AR R4 E 8RR R8RSR AR R LR R R R £ R AR R R R AR
No Ne Ne Ne
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Cross-referencing these properties enables the structuring of various material exploitation scenarios


Analysis of scenarios
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Deconstruction for the Econom
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The following matrix supports the identification of materials that have potential for direct resale.


Analysis of scenarios

Topic 4 : Deconstruction for the Economic Value
Streamlined set of properties to support selection matrix development

Property Dismountable Reusable Requires transformation Sellable
Materials for disposal ... 0. SRR SR
No ' No ' No ' No

SaBIM & Partners
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The matrix enables the identification of materials with recycling potential.


Topic 4 : Deconstruction for the Economic Value
Streamlined set of properties to support phase selection development

CCT-B Volumes Common name CCTB Reference Ease of disassembly | Ease of reassembly [ Modularity | Storability | Occurrences | Current availability | Location | Production impact| Performance requirement [ FINAL SCORE
Weighting 0,5 2 1 1 1 2 1 1 1
Hardware: door closers, Additional or specific
5|handles, door stops, etc. hardware, 93.16.2 Concrete 3 3 2 3 2 3 1 3 1

SaBIM & Partners
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By relying on technical references for the different materials, the group was able to establish a phased approach to the building's deconstruction process.


Topic 4 : Deconstruction for the Economic Value
Streamlined set of properties to Provide support for sales activities

B g ok sabim-and-partners.cdo
SaBIM and Partners

NOTRE APPROCHE

SaBIM & Partners
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The data can be used to support a platform for material resale.


Topic 4 : Deconstruction for the Economic Value

Evaluation of results

* Virtual on-site management of the sale of materials

and equipment

BIM model

Material |

Dismountable |

Reusable

Requires transformation |

Sellable :!

Disassembly phase \__I

Material price list

" Standard requirements

document

Commercial management
of deconstruction

Managing sales stages and scenarios

Smart view editor

'Set up the selection process for|
objects and their properties,
including materials and
equipment for expert

~

Mobile app and website
editor

'Set up the selection process for|
objects and their properties,
including materials and
equipment for buyers
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The group was able to establish a matrix of internal and external data to develop its scenarios and generate visual outputs for internal deconstruction stakeholders as well as for external actors.


Step 4
Findings and summary




Main Outcomes

* The approaches developed demonstrate, with concrete
support, the contribution of BIM methods to the
management of building deconstruction

» Students, as future actors and decision-makers,
succeeded in materializing abstract concepts such as
BIM and deconstruction workflows

* The scenarios developed highlighted the interrelations
between deconstruction and four major areas:
transport, time management, design processes, and
economic value.
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The approaches developed demonstrate, with concrete support, the contribution of BIM methods to the management of building deconstruction

Students, as future actors and decision-makers, succeeded in materializing abstract concepts such as BIM and deconstruction workflows

The scenarios developed highlighted the interrelations between deconstruction and four major areas: transport, time management, design processes, and economic value. 


MOYEN

Ifcslab 41

Findings and summary

MeW.. |
L If.. | IfchFur.

IfcFurnishingElement 714 IfcCo... | IficFl.. |  IfcDoor 21  IfcSlab 20

Limitations o -
= The implemented processes lack iterative validation to
confirm their contributions 61 &« 1 H:4 | 1102
» The results lack an exploitation-oriented dimension,
limiting continuity between the developed models and
deconstruction management stakeholders Q.. UMONS” °F ©~
* The developed tools are primarily designed for BIM

Erinne LECLERCC
Thomas PAUWELS

specialists, highlighting the need for more accessible
iInterfaces tailored to non-experts requiring decision-
making support

Example : 3DBI for I[FC
IFC PowerBI plugin (Belgian product)
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The implemented processes lack iterative validation to confirm their contributions

The results lack an exploitation-oriented dimension, limiting continuity between the developed models and deconstruction management stakeholders

The developed tools are primarily designed for BIM specialists, highlighting the need for more accessible interfaces tailored to non-experts requiring decision-making support

Kenny geyskens

https://kg-dev.be/project/3dbi-for-ifc/
https://kg-dev.be/project/3dbi-for-ifc/
https://kg-dev.be/project/3dbi-for-ifc/
https://kg-dev.be/project/3dbi-for-ifc/

Findings and summary
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lfcSlab 41

lfcDoor 26
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Name @ Déchet @Downcycling @ Etat @ Réemploi

1053 1038
Ratio "Comme neuf”
1 000
- 74,9 %
Y 0
Nombre d'Eléments
500
178 181
72
I . J 1102
0 . 0 1423
BOM MAUWVAIS MOYEN NOM oul

REEMPLOI


https://app.powerbi.com/view?r=eyJrIjoiNDJiM2YzYmItNWYyMy00ZTYyLTlhMjItZDliZjFlMjYxZGQ3IiwidCI6IjQ4OGJlZDlkLWQ2YTctNDhkNS1iYTFmLWViZWMzODIzYjM1NyIsImMiOjh9
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BIM for Deconstruction Management
Pedagogical Process Applied to the
Belgian Pavilion in OSAKA

Dr. Mohamed-Anis GALLAS

Digital Theories and Practices in Architecture Lab
Faculty of Architecture and Urban planning
University of Mons (Belgium)
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Message to translator : Could you please check if the Japanese translation is correct?
Thank you
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