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List of project beneficiaries (complete and shortened names)
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Ronneby Ronnebykommun

TUM Technische Universitat Minchen

UTwente UniversiteitTwente

UMinho Universidade do Minho

SGDF Sarajevo Green Design Foundation

GTB Lab Green Transformable Building Lab

REM Reversible Experience Modules ()

GDC Green Design Centre

CRL Circular Retrofit Lab

BAMB Buildings As Material Banks

BIM Building Information Modelling

D Deliverable

LCA Life Cycle Assessment

LCI Life Cycle Inventory

LCCA Life Cycle Costing Analysis

MP Material Passport

MPP Materials Passports Platform

PCT Project Coordination Team

SN Stakeholder Network

WP Work Package

WP1 Developing a blueprint for dynamic and circular buildings and mater
upcycling

WP2 Developing Materials Passports and corresponding database & plat

WP3 DevelopingReversible Building Design tools for dynamic and circula
buildings

WP5 Facilitating future applications and exploitation of BAMB results

This project has received funding from the European
Unionds Horizon 2020 research
under grant agreement No 642384.




P

" BUILDINGS AS MATERIAL BANKS

1 INTRODUCTION
11 GENERAL INTRODUCTION BAMB

Within the BAMB Projecti Buildings As Material Bank$ 16 partners from 7European
countries are working together with one missamabling a systemic shift in the building
sector by creating circular solutions.

Today, building materials end up as waste when no longer needed, with effects like
destroying ecesystems, increasingnvironmental costs, and creating risks of resource
scarcity. To create a sustainable future, the building sector needs to move towards a circular
economy.

Whether an industry goes circular or not depends on the value of the maisadlsi
worthless madrials are waste, while valuable materials are recycled. Increased value equals
less waste, and that is what BAMB is creafingaysto increasehe use of valuable building
materia and construction systems.

BAMB will enable a systemic shift where dynarally and flexibly designed buildings can be
incorporated into a circular economy. Througtcular design and value chains, materials in
buildings sustain their value. Instead of beindpéowaste, buildings will function as banks of
valuable material$ slowing down the usage of resources to a rate that meets the capacity of
the planetand producing less waste.

In order to maximize the BAMB project’s innovation potential, dissemination impact and
stakeholder involvement, practical rdiéé examples arevital to test and demonstrate the
project outputs in various settings.

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.




The reversibléuilding design approach, the implementation of Materials Passports and new
business models for circular material value chains developed in BAMB are being tested in
pilot caseswithin the work package 4 (WR4). The pilot cases investigate and demonstrate
new design, manufacturing, construction and maintenance approaches for dynamic and
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circular buildingsThe whole pilot development process should raise awareness labout t
opportunities at hand to capture more value from resources while ofédvetter more
livable buik environment to the users.

The work package 41 Test i ng

BAMB

Resul ts

Through

foreses a three stepssequence: theilot project® feasibility study the probtyping and
finally, the construction of thepilots (seeFigure 1). The results arelisseminatedn three
reports: (1) the feasibility study (D12), (2) the current report (D13) describing the
manufacturing of prototypes and providing feedback and(3) thereporton the built pilots
(D14) which will contain the results of the construction of twiots.

Prototyping key elements of the pilot projeassan essentidirst step to materialize, test and

improve buildingelements andystemgo maximizeimpact on the building sircularity.

The goal is to see how certain building products and systems (existing, imhgpovewly
designed) can be transformed and disassemiledminimum wasteroduction andimited
use of natural resources through improved reuse, refurbistameérecycling.

WP 4TESTING BAMB RESULTS THROUGH PROTOTYPING AND PILOT PRC
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Figure 1: Overview of the pilot projects and prototyping BAMB actions
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PROTOTYPING AND FEEDBACK REPORT OF PILOT PROJECTS (D13)

The objective of the presergport is to provide an overview of the essential insights and
outcomes of the prototyping development phase. This information is gattarethe four
pilot prototyping studies provided by Pilot Project Leaders.Conceived as synthesis, the
D13 reporffocusses oBAMB 0 essentiagoals regardinghnovatiors, theidentificationof
lessons learnea@ndrecommendationthatemerged from the process. This experience will b
further built uporfor the construction ahe pilot projects.

The responsiblgartner and authoof the present repoiit Brussels Emironment EPEA
Zuyd, VUB and SGDF areinvolved as partners in charge ofhe pilot projects and
prototyping studies. Thereportis structuredaroundthe followingchapters

1.

o

~

Description of the Pilotsand its Prototyping

This chapter provides a short overview of the prototypingess the sequencing of tasks
and the way prototypingtudieswere led.

A brief descriptionof eachpilot projecd purposehelps to presenthe prototypesn their
specific context.Each prototype isdentified and briefly introducedThe chapter is
accompanied by a synthesistbé selection criteriadopted byach developed produd.
detailed description of the pilot project is availaiigheD 1 2 r e psibility Studly+ e

f e e d b a c,ko whiehpve refér éhe reader for further information.

Innovations & Optimization:

This chapter addressas analysis of the innovate strategies developed by each teétm.
is followed by a description of technical measures and actions put in place in order to
optimize these prototypes. Out d eight prototypesGTB Lab and CRL (prototype lare
selected and detailddr their reversibility achievement&DC will be used to highlight
research omrmaterias, whaeas REM is the best placed to illustrabaterial passports
development.

Stakeholders: An Overviewof the Involved Stakeholdersand their Contributions

A circular economy involves a procelsasedapproach. The interaction with stakeholders
during the development of thergbotypes, the cacreative aspect@and the upfront
intervention of actors traditionally positioned at the end of the value chain are highlighted
in this chapter.

Environmental and Financial Assessmen

Quantitativecriteria allowfor the continuousevaluationof the achievements related to the
initial objectives (e.greduction of waste, CO2 emission, etc.)

Business Models Circular Opportunities

The chapterhighlight important aspects addressed during the prototymogh as
ownership transfer, leasing versus purchasing, and changesvadubechain.

Lesson Learned

Conclusions

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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2 DESCRIPTION OF PILOT PROTOTYPING

Based on the feasibility repo(D12), constructioncomponentshave beerselected to be
designed and developed for prototypinghe selectedconstructioncomponentsvere either
isolatedkey constructin elementge.g. structural profileshpuilding systemge.g.walls), ora
combination of phgical and digital systemsneantto increase synergies betweeiata
interfaces andre)use opportunities The scope of prototyping is to teketframeworks and
tools investigated in the feasibility report concernMgterial Passports and Reversible
Building Design.

This prototyping phase concerfour of the six pilot projectgsee table 1). Aprototyping
study and a feedback reportviedeen submittetb Brussels Environment (WP4 leadby)

Pilot Leading Action Deliverable code

Partner code Prototyping +

Feedback report

Green Transformable Building Lab (GT&b) zZUYD Al D13.1
Reversible Experience Modules (REM) EPEA A2 D13.2
Green Design Centre (GDC) SGDF A3 D13.3
Circular Retrofit Lab(CRL) VUB A4 D13.4

Tablel: An overview of the prototyping pilot project:

The prototyping studies made by each tespacifythe sequencing of the tasks and process
needed for the developmenEachteamhad to predefine and select the prototypeprovide
design concepts and technical details, manufadhe prototypes, evalugtgive feedback
andoptimize the prototypes

Moreover, the studiebighlight the evolutiorassociatedvith the previousdeliverable D12
AFeasi bil ity St udheyhighlightahe debetopment bdesmo plans for
prototyping and the integration abrclusionsssued duringechnical prepations.

Each team developedetailed plas for the executionof the prototypesand provided an
explanation © the processes ré&d to the manufacturing. Thessessment of the
manufacturingprocessis an integral part ofprototyping and allows for redesignand
improvements

In order to esurecoherency throughouhe BAMB project andilignmentwith the circularity
vision and objectives, the feedbadport provides important takeaways relatedlégssons
learned, processnalysis wase and environmental assessmerttaldoprovidesfeedbackon
specific aspects regardingiateriab passports, reversibléuilding design, and future
applicatiors of BAMB tools such as the circular building assessment tool

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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Figure 2: Location of the pilot projes

GTB Lab, Green Transformable Building Lab, Heerlen, The Netherlands

REMSs, Reversible Experience Modulgepototype realized in Eindhoven, The Netherlands,
REMs pilot traveling exhibition module

CRL, Circular Retrofit Lali Brussels, Belgium

e ~®

GDC ,Green Design CenteMostar, Bosnia Herzegovina
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PILOT PROJECT

PILOT PROTOTYPE (S)

GTB LatProfile
o GTB Lab PROTOTYPI
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\
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STRUCTUE PANELS /CEILI PRINT PANE,

DESS! BSV AM
CARPE, LIFT OFF HIN DOOR HAND,

GEBERI SAINT GOBA Wall lin( SYSTIMBE
PROTOTYPI PROTOTYPES PROTOTYPI PROTOTYPE
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21  GREEN TRANSFORMABLE BUILDING LAB (6TB Lab)

211 Pilot concept

The GreenTransformableBuilding Lab (GTB Lab) is an innovatiorcenterfor dynamic and

circular buildings a testing and demonstration placeHgeerlen the Netherlands. The GTB
Labis foreseen as a flexible aedolving structureorganized around steel frame structural
grid. The constructiomwill be transformed once a year

2.1. Green Transformable Building Lab (GTBLab

Focus: { Reversible Building Design supporting the transformat e ‘
in shape, sizandfunction. B:E|
1 Investigation of business model needs and requiremer

the local stakeholders W
Type: New Construction —

Size: minimum size: 150 m?; maximum size: 1200 m?
Function: Initial: multifunctional space that can adjust to changing da @

activities from workdounge to meeting space and lecture he

and 1 housing unit . “.,u,n,ml_
After the 1stransformation: Offices and housing E[ - \ﬁ HE=]
Country: The Netherlands =R

Location: IBA2020, Heerlen NL
Figure4 GTBLab transformation scenarios

Figure5: GTBLab transformation scenario§-he maximum scenario imagines the addition of two extra floors to the initial
module. Half of the ground floor module can be disassembled and rearsibet upper floors.

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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REVERSIBLE'
BUILDING
DESIGMN

A

212 Prototype

The GTB Lab focuses on a new steel profile prototype and its corresponding
connections

Theaimis to creatdia reference elemem for reversiblebuildings - a universakteelprofile
which can be useboth as arelementof the GTBLab structural gridandor as part of the
exterior wall system. The multipldunctiorns of the profile would allowits integration at
different levelsof bulding corfiguration. For example, the profile could be used &sse for
a movable sun shading panelreversible connection dfifferent partsof the building(e.g.
partitioning wall, facadecantilever, ceilingy fully independent ofother connections and
elements.The profile is calledhe GTB Lab Profile.

PILOT PROJECT PROTOTYRZANUFACTUREI PROTOTYPE FINAL CHOICE
’ i

" : A

PROTOTYPERE RESULT

GTB LalProfile
PROTOTYPI

Figure 6: Evolution of the prototype profile + connections

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.
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2.2 REVERSIBLE EXPERIENCE MODULES (REMs)

221  Pilot concept

TheReversibleExperienceModules (REMSs) exhibition displays 70 products and systems
designed for reuse, recovagdrecycling, available on the market today. Together, they

form an integrated exhibition showcasing how to realize adaptable, modular and circular
buildings. Each material and product in the REM exhibitidabsledwith a Materials
PassportThis providesnformation on the circular potential of products, systems
buildings.Inside the exhibition, each product on display, in combination with its passport can
be considered a singteversible experience module

2.2 THE REVERSIBLE EXPERIENCE MODULES (REM)

Focus: 1 Materials Passports: The Pilot Project will enable
experiencing the use of Materials Passports by providin
access to the Materials Passports Platform and the Mat
Passports of the different construction products used in
project.lt will also invite visitors to physically reconstruct
and rearrange the exhibition area, guided by the Materii
Passports.

1 Reversible Building Design: The Pilot Project can be
disassembled and reassembled in different locations an
according to diférent floorplan cofigurations.

Type: New Construction

Size: minimum size: 2m?2; maximursize:up to 100rA
Function: Exhibition

Country:

European countries
Locdion: Travebkto different locatios

Figure 7: REMbase module (2m2)medium floorplan (38,5mz?)large floorplan (63m?2)

This project has received funding from the European
Uni onds Horizon 2020 research
under grant agreement No 642384.








































































































































