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WP  Work Package 

WP1 Developing a blueprint for dynamic and circular buildings and materials 

upcycling 

WP2 Developing Materials Passports and corresponding database & platform 

WP3 Developing Reversible Building Design tools for dynamic and circular 

buildings 

WP5 Facilitating future applications and exploitation of BAMB results 
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EPEA  EPEA Nederland B.V. 

VITO  Vlaamse Instelling Voor Technologisch Onderzoek N.V. 
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TUM  Technische Universität München 

UTwente Universiteit Twente 

UMinho Universidade do Minho 

SGDF Sarajevo Green Design Foundation 

Pilot Projects  

GTB Lab Green Transformable Building Lab  

REM Reversible Experience Modules () 

GDC Green Design Centre 

CRL Circular Retrofit Lab 
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Within the BAMB Project ï Buildings As Material Banks ï 16 partners from 7 European 

countries are working together with one mission-enabling 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 eco-systems, increasing environmental 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 materials used  ï 

worthless materials are waste, while valuable materials are recycled. Increased value equals 

less waste, and that is what BAMB is creating ï ways to increase the use of valuable building 

materials and construction systems. 

BAMB will enable a systemic shift where dynamically and flexibly designed buildings can be 

incorporated into a circular economy. Through circular design and value chains, materials in 

buildings sustain their value. Instead of being to-be waste, buildings will function as banks of 

valuable materials ï slowing down the usage of resources to a rate that meets the capacity of 

the planet and producing less waste. 

In order to maximize the BAMB project´s innovation potential, dissemination impact and 

stakeholder involvement, practical real-life examples are vital to test and demonstrate the 

project outputs in various settings. 
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The reversible building design approach, the implementation of Materials Passports and new 

business models for circular material value chains developed in BAMB are being tested in 

pilot cases within the work package 4 (WP4). The pilot cases investigate and demonstrate 

new design, manufacturing, construction and maintenance approaches for dynamic and 

circular buildings. The whole pilot development process should raise awareness about the 

opportunities at hand to capture more value from resources while offering a better, more 

livable built environment to the users. 

The work package 4 ñTesting BAMB Results Through Prototyping And Pilot Projectsñ 

foresees a three steps sequence: the pilot projectsô feasibility study, the prototyping and 

finally, the construction of the pilots (see Figure 1). The results are disseminated in three 

reports: (1) the feasibility study (D12), (2) the current report (D13) describing the 

manufacturing of prototypes and providing feedback, and (3) the report on the built pilots 

(D14) which will contain the results of the construction of two pilots. 

Prototyping key elements of the pilot projects is an essential first step to materialize, test and 

improve building elements and systems to maximize impact on the buildingôs circularity.  

The goal is to see how certain building products and systems (existing, improved or newly 

designed) can be transformed and disassembled with minimum waste production and limited 

use of natural resources through improved reuse, refurbishment and recycling. 

  

D14. BUILT PILOTS 

2 PILOT PROJECTS 

1. PREPARATION + START FULL 
CONSTRUCTION 

D12. FEASIBILITY STUDY 

6 PILOT PROJECTS 
D13.  PROTOTYPING 

4 PILOT PROJECTS 

2. TRANSFORMATION  SCENARIO 
DEVELOPMENT 

3. TRANSFORMATIONS + 
RELOCATIONS  

1.  PREPARATION + START FULL 
CONSTRUCTION 

2. DEVELOPING AND 
MANUFACTURING OF INNOVATIVE 
COMPONENTS AND SYSTEMS 
DESIGN 

3. TESTING OF DEVELOPED 
COMPONENTS 

WP 4 TESTING BAMB RESULTS THROUGH PROTOTYPING AND PILOT PROJECTS 

1.  MAPPING OF EXISTING CONTEXT  

2. DEFINITION OF THE OBJECTIVES 
OF THE EXPERIMENT OF THE 
PILOT 

3.  ACTOR AND NETWORK 
ANALYSIS FOR ACTIVE 
INVOLVEMENT OF COMPANIES 
AND DECISION MAKERS 

4. DESIGN SCENARIOS AND 
PROGRAMMATIC ANALYSIS 

5.  BUILDING SYSTEM   DESIGN & 
BUILDING DESIGN  

CURRENT TASK  

CURRENT PHASE  

REPORT 

Figure 1: Overview of the pilot projects and  prototyping BAMB actions 
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The objective of the present report  is to provide an overview of the essential insights and 

outcomes of the prototyping development phase. This information is gathered from the four 

pilot  prototyping studies provided by Pilot Project Leaders. Conceived as a synthesis, the 

D13 report focusses on BAMBôs essential goals regarding innovations, the identification of 

lessons learned and recommendations that emerged from the process. This experience will be 

further built upon for the construction of the pilot projects.  

The responsible partner and author of the present report is Brussels Environment. EPEA, 

Zuyd, VUB and SGDF are involved as partners in charge of the pilot projects and 

prototyping studies. The report is structured around the following chapters:  

1. Description of the Pilots and its Prototyping 

This chapter provides a short overview of the prototyping process, the sequencing of tasks 

and the way prototyping studies were led.  

A brief description of each pilot projectôs purpose helps to present the prototypes in their 

specific context. Each prototype is identified and briefly introduced. The chapter is 

accompanied by a synthesis of the selection criteria adopted by each developed product. A 

detailed description of the pilot project is available in the D12 report ñFeasibility Study+ 

feedback reportò, to which we refer the reader for further information.  

2. Innovations & Optimization:  

This chapter addresses an analysis of the innovative strategies developed by each team. It 

is followed by a description of technical measures and actions put in place in order to 

optimize these prototypes. Out of eight prototypes, GTB Lab and CRL (prototype 1 are 

selected and detailed for their reversibility achievements. GDC will be used to highlight 

research on materials, whereas REM is the best placed to illustrate material passports 

development.  

3. Stakeholders: An Overview of the Involved Stakeholders and their Contributions  

A circular economy involves a process-based approach. The interaction with stakeholders 

during the development of the prototypes, the co-creative aspects and the upfront 

intervention of actors traditionally positioned at the end of the value chain are highlighted 

in this chapter.  

4. Environmental and Financial Assessment 

Quantitative criteria allow for the continuous evaluation of the achievements related to the 

initial objectives (e.g. reduction of waste, CO2 emission, etc.)  

5. Business Models Circular Opportunities  

6. The chapter highlight important aspects addressed during the prototyping, such as 

ownership transfer, leasing versus purchasing, and changes in the value chain.  

7. Lesson Learned 

8. Conclusions   
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Based on the feasibility report (D12), construction components have been selected to be 

designed and developed for prototyping.  The selected construction components were either 

isolated key construction elements (e.g. structural profiles), building systems (e.g. walls), or a 

combination of physical and digital systems meant to increase synergies between data 

interfaces and (re)use opportunities. The scope of prototyping is to test the frameworks and 

tools investigated in the feasibility report concerning Material Passports and Reversible 

Building Design.  

This prototyping phase concerns four of the six pilot projects (see table 1). A prototyping 

study and a feedback report have been submitted to Brussels Environment (WP4 leader) by: 

 

The prototyping studies made by each team specify the sequencing of the tasks and process 

needed for the development.  Each team had to pre-define and select the prototypes,  provide 

design concepts and technical details, manufacture the prototypes, evaluate, give feedback 

and optimize the prototypes.   

Moreover, the studies highlight the evolution associated with the previous deliverable D12 

ñFeasibility Study + feedback reportò. They highlight the development of design plans for 

prototyping and the integration of conclusions issued during technical preparations. 

Each team developed detailed plans for the execution of the prototypes and provided an 

explanation of the processes related to the manufacturing. The assessment of the 

manufacturing process is an integral part of prototyping, and allows for redesign and 

improvements. 

In order to ensure coherency throughout the BAMB project and alignment with the circularity 

vision and objectives, the feedback report provides important takeaways related to lessons 

learned, process analysis, waste and environmental assessments. It also provides feedback on 

specific aspects regarding materials passports, reversible building design, and future 

applications of BAMB tools, such as the circular building assessment tool.  

 

Pilot Leading 

Partner 

Action 

code 

Deliverable code 

Prototyping + 

Feedback report 

Green Transformable Building Lab (GTB Lab) ZUYD A1 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 

Table 1:  An overview of the prototyping pilot projects 
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Figure 2: Location of the pilot projects 

 

4 

3 

1 

2 

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

REMs, Reversible Experience Modules, prototype realized in Eindhoven, The Netherlands,   

REMs pilot traveling exhibition module  

CRL, Circular Retrofit Lab ï Brussels, Belgium 

GDC ,Green Design Center ï Mostar, Bosnia Herzegovina 
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Figure 3: An overview of the pilot projects and their associated prototype products 
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The Green Transformable Building Lab (GTB Lab) is an innovation center for dynamic and 

circular buildings; a testing and demonstration place in Heerlen, the Netherlands. The GTB 

Lab is foreseen as a flexible and evolving structure organized around a steel frame structural 

grid. The construction will be transformed once a year.   

 
2.1. Green Transformable Building Lab (GTB Lab)  

   

Focus: ¶ Reversible Building Design supporting the transformation 

in shape, size and function. 

 

Figure 4 GTB Lab transformation scenarios 

 ¶ Investigation of business model needs and requirements of 

the local stakeholders 

Type: New Construction 

Size: minimum size: 150 m²; maximum size: 1200 m² 

Function: Initial: multifunctional space that can adjust to changing daily 

activities from work lounge to meeting space and lecture hall, 

and 1 housing unit. 

 After the 1st transformation: Offices and housing 

Country:  The Netherlands 

Location:  IBA2020,  Heerlen NL 

 

 

Figure 5: GTB Lab transformation scenarios. The maximum scenario imagines the addition of two extra floors to the initial 

module . Half of the ground floor module can be disassembled and reused on the upper floors. 
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The GTB Lab focuses on a new steel profile prototype and its corresponding 

connections.  

The aim is to create ña reference elementò for reversible buildings - a universal steel profile 

which can be used both as an element of the GTB Lab structural grid and/or as part of the 

exterior wall system. The multiple functions of the profile would allow its integration at 

different levels of building configuration. For example, the profile could be used as a base for 

a movable sun shading panel, a reversible connection of different parts of the building (e.g. 

partitioning wall, façade, cantilever, ceiling) fully independent of other connections and 

elements.  The profile is called the GTB Lab Profile.   

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
 

 
 

Figure 6: Evolution of the prototype  profile + connections 

GTB Lab Profile 
PROTOTYPE 1 

PROTOTYPERE RESULT 

PILOT PROJECT    PROTOTYPE MANUFACTURED   PROTOTYPE FINAL CHOICE 

 1 GTB Lab  

2 1
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The Reversible Experience Modules (REMs) exhibition displays 70 products and systems 

designed for reuse, recovery and recycling, 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 exhibition is labeled with a Materials 

Passport. This provides information on the circular potential of products, systems and 

buildings. Inside the exhibition, each product on display, in combination with its passport can 

be considered a single reversible experience module. 

 

2.2 THE REVERSIBLE EXPERIENCE MODULES (REM) 

  

 

Focus: ¶ Materials Passports: The Pilot Project will enable 

experiencing the use of Materials Passports by providing 

access to the Materials Passports Platform and the Materials 

Passports of the different construction products used in the 

project. It will also invite visitors to physically reconstruct 

and rearrange the exhibition area, guided by the Materials 

Passports. 

 

 ¶ Reversible Building Design: The Pilot Project can be 

disassembled and reassembled in different locations and 

according to different floorplan configurations. 

Type: New Construction 

Size: minimum size: 2m²; maximum size: up to 100m² 

Function: Exhibition  

Country:  
European countries  

Location: Travels to different locations 

 

 

 

 

 

 

 

 

 

Figure 7: REM base module (2m²) - medium floorplan (38,5m²) - large floorplan (63m²) 


























































































