


target group

Bachelor and master students

prerequisites

Basic knowledge on impacts of
construction works.

a

credit: CBCI

learning outcomes 3

— %

e  Students train to observe materials use
and construction in the context of an
actual building.

e  Students train to discuss materials in the
context of an actual building.

e Students train the skill of investigating on
site through observations and through
questioning the field trip leader.

Blueprints | Chapter 7

115



116

setup - teacher preparation

®  Read the paragraph in this book about Living Lab Leuven.

®  Getin touch with G. Friant, secretary educational program 'bouwkunde' KU Leuven.
https://iiw.kuleuven.be/onderzoek/building-physics-and-sustainable-design/Contact.

e Watch the video named "Living Lab Circular and Bio-based Construction Industry"

setup - student preparation

®  Watch the "video "Teaser Living Lab Circular and Bio-based Construction Industry"
®  Check the glossary on the terms 'Bio-based', 'Circular’, 'Flexible', 'Adaptible’, 'Building
components, Demountability, Disassembly, Durabiility' and 'End of Life'.

teaching setup

Lesson 1. Joint preparation of the meeting

STEP 1: Activation

Put these questions back in the group and let them be answered in small groups.

STEP 2: Orientation on research

Define what typifies a living lab by asking the following questions:

e Whatis aliving lab set up for?

e What does it mean for a building to be a living lab at the same time?

e  Brainstorm on research activities to link with a living lab for circular construction and select a
question for the visit to Living Lab Ghent from here.

Lesson 2. excursion

STEP 1: Observing with a focus.

Divide the group into pairs and at the entrance or beforehand give various observation tasks. Have
photos with a verbatim caption shared on a digital environment such as Padlet or Pinterest.

Each participant gets two general questions plus the assignment for one theme A, B, C, D.

General part of the assignment:
e Take a photo with a detail that fascinates you.
e  Find at least 5 reused materials in building X. Take pictures.

Theme part of the assignment:

e Observation A. Theme joints: Check the connections of the building on disassembly. What can
you still see of them? How is the detailing on both sides of the material transition?

e Observation B. Theme infrastructures and piping: Examine the infrastructures for water,
wastewater, electricity, and air in steps and describe the system with the litobox. Look at the
maintainability and the circular possibilities.

e  Observation C. Theme reuse: Find at least 10 materials in this building that can be reused.
How easy will that be? What steps do you have to go through to make reuse possible?
Mention that choices for serial construction characterize this building. Where do you see this
in the practice of this building X?

e Observation D. Theme flexibility: Study the floor of building X. Characteristic is here that
several sizes can be laid with the same materials. How is this provided?

Find out how this building can still adapt to variable plot sizes without much work in the

Chapter 7 | Blueprints



prefabrication. Explore the solutions for the floor, wall, and roof modules.

STEP 2: Plenary sharing of highlights and insights (max group size 12)

Exchange observations by showing each other around or by projecting pictures.

Draw three conclusions on the main lines of the concept and three findings regarding details.
Discuss the final question: What do you think of the dimensions of the building compared with the
volume?

e To critical observers: Can you specifically mention the disadvantage?

e To positive evaluators: Can you concretely mention the disadvantage?

e To positive evaluators: Can you concretely mention the disadvantage?

variations

e Ifthe visit starts with a guided tour, the assignments can be handed out afterwards. Make the
distribution moment an official one, it will provide focus.

®  Open with a guided tour that does no more than show you the way. Use the assignments to
come up with interview questions. Do the second long tour based on the interview questions
and let students ask their own questions.

remarks

e  The living lab is located in Ghent.

e This excursion can be combined with a visit to Expo C at Kamp-C in Westerlo, Belgium, in
2022 to at least 2024. The distance is 35 km.

e The exposition is, just like these educational blueprints, based on the knowledge from
research program CBCI. Kamp C is a knowledge center for Sustainability and Innovation in
construction.

references

KU Leuven Technologiecampus Gent. (2022, 23 mei). Living lab circular and bio-based construction industry [Video]. YouTube. Geraadpleegd op 2
juni 2022, van https://wwwyoutube.com/watch?v=aRxv9CkyTpg

KU Leuven Technologiecampus Gent. (2022, 23 mei). TeaserLiving lab circular and bio-based construction industry [Video]. YouTube. Geraadpleegd op
2 juni 2022, van https://www.youtube.com/watch?v=aRyHqChgE]U&t=1s

For more information:
scan the QR-code, or

go to the url: edu.nl/qa9qq
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Excursion Living Lab Emergis

Biobased Building for a healing environment.

overview 2= skills -
+ o \
Directions for an excursion to the Living Lab e  aquestioning attitude
Emergis @ Kloetinge and suggestions for e  observing
observation assignments. e  reasoning

characteristics e

oul0p

e individual
e excursion / course

duration

NET
0

45 minutes and 2 hours,
plus time for travel
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target group C)\

Bachelor and master students

prerequisites
Basic knowledge on impacts of

construction works for a (mental)
healthcare organisation / situation.

learning outcomes 5

— %

Students train to observe materials use
and construction in the context of an
actual building.

Students train to discuss materials in the
context of an actual building.

Students train the skill of investigating on
site through observations and through
questioning the field trip leader.
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setup - teacher preparation

®  Read the paragraph in this book about living lab Emergis.

®  Orientate on the topic of healing environment.

®  Get in touch with René Brugman, Projectleider, vastgoed & facilitair, Emergis.
[brugman@emergis.nl]

*  Watch the video, in map on CBCI teams: Introduction film on the living lab Emergis Kloetinge
CBCI4AHS026.url

setup - student preparation

e  Orientate on the concept of a healing environment.

®  Watch the teaser.

e Inmap on CBCI teams: Introduction film on the living lab Emergis Kloetinge CBCI4AHS026.url

e  Check the glossary in this book on the terms: Biobased, Circular, Flexible, Adaptible, Building
components, Demountability, Social impact.

teaching setup

Lesson 1. Joint preparation of the meeting

STEP 1: Activation. Discuss the video material

STEP 2: Orientation on Living Lab research Method.

Define what typifies a living lab by asking the following questions.

e  Whatis a living lab set up for?

e What does it mean for a building to be a living lab at the same time?

e  Brainstorm on research activities to link with a living lab for circular construction. Select a
question for the visit to Living Lab Emergis from there.

Lesson 2. Excursion

Guided tour + 60 minute unguided period in the building.

STEP 1: Observing with a focus

Visit in pairs beforehand and give various observation tasks. Require photos with a verbatim caption
shared on a digital environment such as Padlet or Pinterest. Each participant gets two general
questions plus one theme ABCD assignment.

General part of the assignment:

®  Take a photo with a detail that fascinates you.

e  Find at least 5 materials that may easely be reused in the future in the modules. Take pictures.

Theme part of the assignment:

e Observation A Theme Healing Environment. Observe artefacts in the building that express the
healing environment ambitions.

®  Observation B Theme infrastructures. Observe the air treatment, the entry of fresh air, the
cleaning. Reveal and discuss the practicalities; secondly observe the solutions used for cabling.

e Observation C Theme reuse. Can you see what materials and construction in this building have
a second life? Register at least five examples.

e Observation D Theme flexibility. Study the floor of building X. Characteristic is here that
several sizes can be laid with the same materials. How is this provided?

e Observe the modules, and how they are arranged among themselves. explore what variations of
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buildings can be built with these modules. What conditions in the design make this possible?

STEP 2: Plenary sharing of highlights and insights (max group size 12)

Exchange observations by showing each other around or by projecting pictures.

Draw three conclusions on the main lines of the concept and three findings regarding details.
Discuss the final question: What do you think of the dimensions of the building compared with the
volume?

e To critical observers: Can you specifically mention the disadvantage?

e To positive evaluators: Can you concretely mention the disadvantage?

example

For healing environment in this context you might study another example, the award winning RIVM
study 'afdeling Psychiatrie in het Radboudumc'.

remarks

Discuss rules of conduct of the site well, consider that the visit is a delicate matter. Because students
enter the world of vulnerable people and professionals at work.

To increase the chance of being able to set up the excursion, please try to organise the site visit on a
friday afternoon (preferably after office hours).

Tips for the working method. Agree in advance on the exact time and place of interim plenary group
moments.

Provide focus by means of assignment-sets per studentteam. Print 4 assignment sets ABCD. The
working method is to distribute assignments on the spot in an envelope.

This excursion can be combined with a visit to Expo C at Kamp-C in Westerlo, Belgium, in 2022 to
at least 2024. Dinstance from the Emergis site to Westerlo is 103km.

The exposition is, just like these educational blueprints, based on the knowledge from research
program CBCI. Kamp C is a knowledge center for Sustainability and Innovation in construction.

For more information:
scan the QR-code, or
go to the url: edu.nl/6b7qe
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Excursion Living Lab Kamp C,
Belgium

Get to know the concept at an inspiring guided tour.

overview RE} skills &5

The expo at Kamp C is an introduction to e  aquestioning attitude

and thematic exhibition about bio-based

and circular construction. The focus of the

expo is on the Living Labs of KU Leuven and .. *
Emergis as cases on respectively residential characteristics 7]
and healthcare buildings with a sustainable
ambition. Come take a closer look and see
how the buildings were conceptualised and
designed, and how research and cooperation

guided the process. duration

oul0p

® group
e excursion

N
45 minutes (tour) + 15-30 minutes
(discussion)
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Enirgis
" Living LabNL #2552
Il;:t\ﬁrei?'mgm«nzorganhum

credit: kamp C

target group ‘)\ learning outcomes

Bachelor and master students The student becomes aware of the following:
Everyone who is interested in e What are the basic principles of circular
architecture; engineering, urban and bio-based construction?

planning; and circular design. e A few advatages/disadvantages of circular

and bio-based construction.
e What were the research questions of each
_ Living Lab and why did they choose a
prerequisites certain solution?
= e A few advantages/disadvantages of the
none chosen solutions.

e What is the point of the cooperation
between partners, and what was the
benefit?

e  Inaddition, the student can reflect on his
point of view.
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setup - teacher preparation

e The teacher reads the first white paper of the CBCI project to understand the principles of bio-
based circular construction. She/he prepares by watching the videos about the Living Labs and
becomes aware about the research questions both teams had before designing the Living Labs.

®  The teacher prepares for the interactive discussion point with statements by reading the
statements in the expo.

setup - student preparation

Before the exhibition, the student is to set an ambition that he tries to realise after the visit.
This could be to design without concrete or with demountable joint structure, or it could be to
support reuse financially, etc.

teaching setup

STEP 1. In one of the teacher's courses the exhibition is discussed. During this first mention of
the exhibition, the teacher sets up a thought experiment in which the students are tasked to note a
specific ambition (or set of ambitions) to realise.

STEP 2. The exhibition is visited. The tour guides the students around:

e Principles of circular and bio-based construction

e Interactive discussion point with statements

e The Living Labs (design, ambitions, research) shown through panels, videos and 3D models
®  The cooperation between researchers, contractors, ...

®  Research through prototypes and testing

At the end of the tour, a discussion is organised on the ambitions and realised potential of circular
and bio-based construction, especially in relation to the Living Labs.

STEP 3. The teacher can continue the thought experiment requested in step 1 by asking the students
how they would realise their own set up ambition. The expo can serve as inspiration for this.

example

The models of the Living Lab are a showcase of their demountability. It is possible to visualise the
concept of removable and attachable panels or entire rooms within this setup, and to introduce
students to the concept of demountability. The spin-off CIRCL from the KU Leuven Living Lab can
additionally inspire as on how to work as a contractor with innovative or sustainable concepts.

variations

An added value to the expo visit on the site of Kamp C is the surrounding building: the exploded
view, the Centrum, the 3D printed house - since Kamp C is the innovation center for the
construction sector, these other buildings can also inspire on other topics in the industry such as 3D
printing of materials; ...
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The thought experiment can be performed in groups and showcase interdisciplinary working by
dividing students into groups and setting a role for each participant (architect, contractor, client, ...)
and perform an assigment based on cooperation. Within this role play exercise, ambitions between
participants can differ and a total solution can be found.

Alternatively a workshop for professionals can be given after the exhibition.

references

Statements:
Hexagonen expo Kamp C (statements)

Principles:

Hexagonen mobiele expo (principles)

White paper - Five essentials for successful circular bio-based construction initiatives.pdf
White paper - Vijf bouwstenen voor succesvolle circulaire biobased bouwinitiatieven.pdf

Videos:
Technologiecampus Gent (2022, 1 juni). Living Lab Circular and Bio-based Construction Industry (CBCI) [Video]. YouTube. Geraadpleegd op 8 juli
2022, van https://www.youtube.com/watch?v=aRxv9CkyTpg&ab_channel=KULeuvenTechnologiecampusGent

Circular Biobased Construction Industry (2022, 1 juni). CBCI Living Lab Emergis ENG [Video]. YouTube. Geraadpleegd op 8 juli 2022, van https://
www.youtube.com/watch?v=L1cuH_iKlIg&ab_channel=CircularBiobasedConstructionIndustry

| ]
For more information:

scan the QR-code, or
go to the url: edu.nl/ybbpj
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Glossary

In the following overview, key terms that appear in the lessons are defined.

d

adaptable
Feasible to change or take into account future adaptations in relation to spatial and technical
needs. Building designs are adaptable to the extent they are able to be become suitable for another
particular purpose.
(ISO NBN 20887 Sustainability in buildings and civil engineering works — design for disassembly and

adaptability - principles, requirements and guidance)

awarding criteria

Criteria related to procurement of a building that are used for the final selection of a contractor from

the list of applicants to the tender.

b

biobased
"Biobased products are wholly or partly derived from materials of biological origin, excluding
materials embedded in geological formations and/or fossilised. In industrial processes, enzymes
are used in the production of chemical building blocks, detergents, pulp and paper, textiles, etc.
By using fermentation and bio-catalysis instead of traditional chemical synthesis, higher process
efficiency can be obtained, resulting in a decrease in energy and water consumption, and a
reduction of toxic waste. As they are derived from renewable raw materials such as plants, biobased
products can help reduce CO2 and offer other advantages such as lower toxicity or novel product
characteristics (e.g. biodegradable plastic materials).”
(EC, https://ec.europa.eu/growth/sectors/biotechnology/bio-based-products visited on 21/04/22)

biogenic carbon
Refers to the carbon stored in a product from biological origin. The carbon content is amassed by
natural processes such as photosynthesis. Related to the calculation of environmental impact of
greenhouse gasses of products in which a distinction between biogenic and anthropomorphic is
used to differentiate between the natural and the carbon emitted over manmade processes.
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building component
Refers to an intermediate level of interconnection, ranging from separate materials to full building.
Description useful in defining stages for design for disassembly and material database building.

Construction

Building
. Deconstruction between
systems
Systems
Deconstruction between
Components components
Deconstruction between
Elements slemants

Deconstruction

Transformable building structures: Design for disassembly as a way to introduce sustainable engineering to building design & construction.
Credits: ElIma Durmisevic, 2006

C

circular
Circularity is part of a transformation of industry towards and the underlying economy from a linear
economy to a circular economy by keeping products or materials at their highest utility and value at
all times, with the aim of tackling global challenges such as climate change, biodiversity loss, waste,
and pollution. Its application can be economical by including business models that stimulate reuse,
refurbishment and recycling strategies, and technical by redesigning products to eliminate waste and
make take-backs and/or prolonged use feasible.
On a construction sector, this relates to the solution of three problems: 1. due to the frequent
functional changes the ‘use life cycle’ of materials is often shorter than the ‘technical life cycle’ of
materials; 2. materials are often integrated into a fixed assembly; the replaceability of one element
means the demolition of others; 3. the end of the life cycle of buildings is associated with demolition
and waste generation. These three problems are countered by design for disassembly, flexible and
adaptable spaces.
(ISO NBN 20887 Sustainability in buildings and civil engineering works — design for disassembly and
adaptability - principles, requirements and guidance)
(EC, https://eur-lex.europa.eu/legal-content/EN/T/?qid=1583933814386&uri=COM:2020:98:F
IN visited on 21/04/22)
https://ellenmacarthurfoundation.org/topics/circular-economy-introduction/overview
(Transformable building structures: Design for disassembly as a way to introduce sustainable
engineering to building design & construction - Elma Durmisevic, 2006)

civil society
Refers to the layer of society of the private sphere, including families. Used to refer to the will
of citizens and interests of non-governmental organisations distinct from two other players,
government and business.
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cooperation model
A model describing the approach to collaboration and integration between partners. Relying on
shared values, the collaboration process brings about shared risks and rewards by a process of
pursuing both their own goals within the respective autonomous organisations, and orienting
their abilities to put effort to achieve larger objectives of a project, essential to system thinking and
transitioning to a circular economy.

corporate social responsibility/ CSR
Contributions from private business to societal goals with ethical practice at the center. CSR is
defined by self-regulation, where businesses’ ethical, philantropist, activist or charitable actions
are supporting change in the sector. This can be described as internal organisation policy or
strategy that in its initial stage helps company brand name, but has grown into a more overreaching
industry-wide change by helping develop (inter)national laws over the past decades.

d

decision making chart
Chart to facilitate decision making by logging options, pro’s and cons (in this context related to the
design).

deconstruction
See disassembly.

demountability
Ability to be disassembled related to mounting building elements. Demountable construction is a
principle in which the components of buildings and components of buildings and building elements
are used in such a way that they can be removed easily and without damage for reuse, repair,
maintenance or replacement.
(OVAM, 24 Ontwerprichtlijnen veranderingsgericht bouwen)

design for disassembly
Approach to the design of a product that allows it to have a greater ability of building, component or
material to be demounted without damaging the product, allowing to keep it in use.
(ISO NBN 20887 Sustainability in buildings and civil engineering works — design for disassembly and
adaptability - principles, requirements and guidance)

disassembly
Stage of the construction in which the building, component or material is taken apart without
destroying it.
(ISO NBN 20887 Sustainability in buildings and civil engineering works — design for disassembly and
adaptability - principles, requirements and guidance)

durability

Level of wear a product can take before reaching an unsatisfactory level of functionality.
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end-of-life.
Final disposal stage of a product, at the end of the life cycle.

environmental impact
Influence of a product on environmental issues such as climate change, acidification, eutrophication,
formation of ozone layer, etc. ...
Social impact. Influence of a product on social issues such as gender equality, human rights, working
conditions, etc. ...

environmental product declaration/ EPD
Standardised form of product-level LCA, declaring the environmental impacts of a specific product
at the companies’ production site.

expandable
Ability of a design or technical characteristics of a system to accommodate substantial changes that
support or facilitate the addition of new spaces, features, capacities, or capabilities.
(ISO NBN 20887 Sustainability in buildings and civil engineering works — design for disassembly and
adaptability - principles, requirements and guidance)

f

flexible

Feasible to change or take into account future functionality in relation to spatial needs and technical
potential to make the needed change. Building designs are flexible to the extent they are allow

the change by using in the design technical flexibility aspects such as accessibility, replaceability,
reconfiguration and separation, and allow with this technical potential for extendability, free
partitioning, multifunctionality, and functional mutation.

(Transformable building structures: Design for disassembly as a way to introduce sustainable
engineering to building design & construction - Elma Durmisevic, 2006)

h

hygrothermal

Refers to the movement of heat and moisture through buildings.

Glossary | Chapter 9 137



138

life cycle
The lifetime of a product, which can be understood as 1. its technical life cycle or durability, and
2. use life cycle or time spent as a functional object, 3. full life cycle from the acquisition of raw
materials or generation of natural resources to produce the product to use stage to final disposal.
(ISO NBN 20887 Sustainability in buildings and civil engineering works — design for disassembly and
adaptability - principles, requirements and guidance)
(ISO NBN 14040 Environmental management — Life cycle assessment — Principles and framework)

life cycle assessment/ LCA
Evaluation of inputs, outputs and potential environmental impacts of a product system throughout
its life cycle.
(ISO NBN 20887 Sustainability in buildings and civil engineering works — design for disassembly and
adaptability - principles, requirements and guidance)

m

module D
Description used in LCA methodology to discuss benefits falling outside systemic boundaries. When
the systemic boundaries are described as being ‘a building’, benefits of additional functions can
be calculated in this section of an LCA. This includes reusability of components (by demounting
instead of demolition), energy production (of materials incinerated with energy recovery) or

material recycling at end-of-life.

multi-criteria (decision) assessment
Multiple-criteria decision-making (MCDM) or multiple-criteria decision analysis (MCDA) is a
sub-discipline of operations research that explicitly evaluates multiple conflicting criteria in decision
making (both in daily life and in settings such as business, government and medicine). In this
context, multi-criteria assessment can be used for design decision making to score and evaluate
multiple criteria of a selection of designs, or actual constructions.

prototype
Refers to a test setup that mimics a real case. In this context, the prototype refers to building
components and materials tested for representing biobased and circular construction designs and
biobased materials.
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quadruple/ quintuple helix model
A framework for innovation describing interactions in the knowledge economy. The framework is
built up from the triple helix model in which three sectors come into play: academia (university),
industry, and government. In the quadruple and quintuple helix model, respectively the public
(citizen) and environment, are added as stakeholders. Focusing on interactions between these
sectors, the model focuses on the passage of information and knowledge in society and the economy.

r

reusability
Ability of a material, product, component or system, to be used in its original form more than once
and maintain its value and functional qualities during recovery to accommodate reapplication for
the same or any purpose.
(ISO NBN 20887 Sustainability in buildings and civil engineering works — design for disassembly and
adaptability - principles, requirements and guidance)

S

selection criteria
Criteria related to procurement of a building that are used for the selection of a contractor.

Limitation for contractors to be selected as possible applicants to start construction works.
service learning

An approach to education in which learning objectives are combined with community service,

volunteering or internships which brings about practical experience for the student and combines it

with a societal need that develops students’ personal development and awareness of societal issues.

In this respect, learning is complemented by engagement and reflection. As the student’s work is

beneficial to the company or recipient of the service, the approach helps create advantages for both

groups.

social economy
The social economy consists of companies and initiatives that primarily want to realise a specific
social added value, while respecting certain principles:
e employment and competence enhancement (with attention to the position of people from
disadvantaged groups)
e  sustainable development
e priority of labour over capital
e democratic decision-making
e social embedding
®  transparency
e quality and sustainability

(https://www.vlaanderen.be/sociale-economie)
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social impact

Influence of a product on social issues such as gender equality, human rights, working conditions,

etc.

social life cycle assessment/ SLCA
Evaluation of inputs, outputs and potential social and societal impacts of a product system
throughout its life cycle.
(ISO NBN 20887 Sustainability in buildings and civil engineering works — design for disassembly and
adaptability - principles, requirements and guidance)

systemic boundaries
Description used in LCA methodology to define the product. Used to discuss which inputs and
outputs are related to the production, use or end-of-life of the product and which are not, therefore
falling outside the boundaries. Can be used to better define the product and compare it to others.
Relates to product level on spatial level (which spaces are included on a building level), functional
(which inputs guarantee these functions), and temporal (time scale of the product, including which
stages of life cycle).

t

theory of change
A methodology for planning, managing and evaluating a setup for societal change by defining long-
term goals in advance and at completion linking successes by identifying preconditions and mapping
backwards the roadmap to the intended change. By identifying the pathway to those long-term
outcomes, the process, its (success) factors and logical relationships between factors are described.
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