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Preface

Thank you for taking the time and effort to read 
my Master’s thesis. That is written in within the 
framework of the graduation studio ‘Architecture of 
Tomorrow’ at the Technical University Eindhoven, 
specialized in architecture.

It describes the research into, and the design of, a 
house that adapts over time to the changing needs 
of our dynamic lifestyles in a rapid aging society, 
an evolving house. The house will be inhabited by 
a multi-generational family ranging from elderly, 
adults and kids. Designing for flexibility and 
adaptability in the house makes it possible for the 
house to evolve with the constantly changing needs 
of such a large family. Because of this the design can 
be seen as future friendly, not only in sustainability 
as it will stay fit for purpose as the house can evolve, 
but also as a housing typology that can fit with and 
help the target group of elderly in our rapid aging 
society.

The thesis shows the entire cycle from research 
to design, divided into five chapters. In the 
introduction, the research question will emerge. To 
answer this research question, I have investigated a 
number of facets. The location was then analyzed. 
These previous chapters have provided the starting 
points for the design. Finally, the final chapter will 
consist of the conclusion and the reflection.

I want to thank my tutors Masi Mohammadi, Sjef van 
Hoof, Leonie van Buuren and Maarten Willems for 
their feedback and support during this graduation 
studio.

I hope you enjoy reading it!
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Summary

In most European countries, including the 
Netherlands, there is a ‘double aging society’: not 
only the number of people over the age of 65 is 
increasing, but also the number of older people over 
the age of 80. The significant arise in the number of 
elderly coupled with the aim to ensure that seniors 
live independently longer, makes clear that we are 
facing a major challenge in architecture to provide 
better homes for this group of people.  On top of 
that comes the emergence of the importance 
of sustainability in the built environment. A 
sustainable building is not one that must last 
forever, but one that can easily adapt to change. The 
need for adaptable architecture comes from the 
technologically influenced and changing patterns of 
human interaction with the built environment. 

There is not a single answer on how to create 
architecture that can evolve and is able to easily 
adapt to change over time. To tackle both societal 
problems I did research on adaptability in the built 
environment and the multi-generational housing 
typology and tested if this can be an advantageous 
response to creating future friendly houses for the 
growing group of elderly in our aging society. This 
research is then tested in the means of a design 
of a house for a multi-generational family in the 
Merwede district in Utrecht. A scenario is made 
which consists out of five generally frequent major 
life changing events which will effect the daily life 
of this family and therefore the design of the house 
should be able to evolve with these lifestyle changes.

The design of the house showed that building multi-
generational homes can be of great significance 
in the near future. This home typology really suits 
the current social developments where our society 
is aging and most parents of kids have a job. The 
research has showed that all age-groups from kids 
to adults to elderly can benefit from each other by 
living together under one roof. 

The research also showed that by processing 
adaptable concepts in the design, a house is indeed 
able to evolve and change with different lifestyle 
changes of its inhabitants. This ensures that the 
house will stay fit for purpose and of value for a very 
long period of time for each member of a family, 
making these houses more sustainable. 

In short, building multi-generational homes, built 
with adaptable concepts, creates very future 
friendly  architecture and makes a good response 
to two very current societal problems. Therefore 
architecture with these concepts should be built 
more often in the near future in the Netherlands.
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‘‘You  will  design  for  contemporary  citizens  with  a  dynamic lifestyle  in different  
stages  of  their  lives  and  live  in  dense  cities. By using  adaptive  concepts  
that  respond  to  the  dynamics  of  the everyday life of these users, we thrive 
at architecture of tomorrow where we embrace the possibilities of technological 
developments.’’

Introduction studio Architecture of Tomorrow (2018)

‘‘For building good architecture, a permanent orientation towards society is 
important. The emergence of importance of sustainability in architecture, our 
rapidly aging society and technological developments are the three important social 
developments in our dynamic society. These will have major consequences for the 
way how we think about building and living in our homes.’’

Mohammadi (2017) 

Problem field 

Assignment

Mohammadi, M. (2017). Empathische woonomgeving. Eindhoven: Technische 
Universiteit Eindhoven.

As Mohammadi (2017) states, in order to create 
high quality architecture for the future, first we 
have to determine what will be of importance in 
our society’s future. Current societal developments 
are the emergence of importance of sustainabilty, 
technological developments and the fact that our 
society is aging very rapidly.

These three societal developments will have 
influence on the way how we design architecture in 
the future. In this research I will try to solve two of 
these societal problems by designing the house of 
tomorrow.

As part of the graduation studio ‘Architecture of 
Tomorrow’ of the Technische Universiteit Eindhoven 
the assignment of our research is to try to create 
the architecture of the future. The assignment is as 
follows:
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Rapid aging society Sustainability issue

Technological  developments

Societal 
developments

Research focus

figure 1.1: Diagram of current social developments and research focus
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Rapid aging society asks for new aging 
concepts

In most European countries, including the 
Netherlands, there is a ‘double aging society’: not 
only the number of people over the age of 65 is 
increasing, but also the number of older people 
over the age of 80. This simply means more people 
are getting older. In addition, according to the CBS 
(Central Bureau of Statistics in the Netherlands), 
the life expectancy of 65-year-olds has increased 
considerably since 1950, and according to the 
prognosis this will keep on rising. Besides, the 
number of young people is decreasing, as a result of 
which the potential working population, compared 
to the elderly group, is falling. In the Netherlands, 
over a quarter of the population is expected to be 
over 65 in 2040, more than 10% of whom are over 
80. The population pyramid of the Central Bureau of 
Statistics (2018) (figure 2) shows a significant  arise 
in the number of elderly until 2040. Add to this the 
policy of the Dutch government that aims to ensure 
that seniors live independently longer - as long as 
possible - and it is clear that we are facing a major 
challenge in architecture to provide better homes 
for this group of people (Mohammadi, 2017). 

The demand for future-friendly and target-group-
friendly homes is expected to increase rapidly. There 
is obviously no clear answer to the question of how 
people over 65 will soon live. The group is very 
diverse, the wishes vary and vitality and health also 
play a role (Mohammadi, 2017). Architect Matthias 
Hollwich (2016), of the acclaimed firm Hollwich 
Kushner, has ideas for the betterment of society 
and its aging members as a whole. He discusses 
that there is a need to think for architecture and 
planning that’s better tailored to the natural process 
of aging, and how a space–or even a city–could 
better accomodate those transitions. 

Hollwich argues that everyone will benefit. 
Networks expand, knowledge exchanges hands, a 
sense of community is fostered. A large percentage 
of the population can contribute in both passive 
and active ways. From this we can conclude that 
we should reintegrate this rapid growing group of 
elderly in our society rather than segregating them 
in specialized environments.

figure 1.2a: Population structure in the Netherlands in 2019 (CBS, 2018)          figure 1.2b: Population structure in the Netherlands in 2040 (CBS, 

Centraal Bureau voor de Statistiek. (2018). Bevolkingspiramide. Retrieved March 
19, 2019, from https://www.cbs.nl/nl-nl/visualisaties/bevolkingspiramide 

Hollwich, M. (2018). “New Aging” Plans for a Multi-Generational Future. 
Retrieved March 19, 2019, from https://coolhunting.com/design/new-aging-
multi-generational-housing-book/

Mohammadi, M. (2017). Empathische woonomgeving. Eindhoven: Technische 
Universiteit Eindhoven.
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Rapid aging society 

Asks for new aging concepts

‘‘The significant arise in the number of elderly coupled with the aim to ensure that 
seniors live independently longer, makes clear that we are facing a major challenge 
in architecture to provide better homes for this group of people.’’
(Mohammadi, 2017)

“Today’s society really focuses on putting people in specialized environments. But 
what keeps us active, social, curious and in the loop, is really living in diversity in 
terms of age. That is what we have to change. We have to dissolve these boundaries 
of ages and reintegrate older people into society.” 
Hollwich (2016)
figure 1.3: Diagram of the problem field and how to solve this
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Importance of sustainability asks for adaptable 
architecture

Designing for adaptability has had renewed 
significance given the emergence of importance of 
sustainability in architecture. Developing a better 
understanding of how buildings change over time is 
arguably crucial to informing architects concerned 
with extending the life of buildings (Kelly, Schmidt, 
Dainty, & Story, 2011).

Think how much life has changed over the last 10, 
20 or 100 years. Gorgolewski (2005) states that our, 
values, morals, and everyday activities are constantly 
changing, and yet the buildings that accommodate 
our lives are expected to cope with these changes as 
they happen. When we experience buildings, often 
we are experiencing the result of decisions taken long 
ago and for long forgotten reasons. He continues 
that in effect, the activities of architects today are 
all about designing the future. It is commonly said 
that the built environment reflects a society’s hopes 
and aspirations, but it must also reflect a society’s 
future. Just as a chameleon changes colour to adapt 
to its surroundings so buildings need to be designed 
to adapt to change and evolve over time.

This means that the creation of a more sustainable 
environment can be enhanced by adaptable design 
strategies that allow for a variety of changes to be 
accommodated in architecture. Fox & Kemp (2009) 
argued that the need for adaptable architecture 
comes from the technologically influenced and 
changing patterns of human interaction with the 
built environment. Today’s intensification of social 
and urban change, coupled with concern for  
issues of sustainability, amplifies, the demand for 
interactive architectural solutions. Thus, designing 
for adaptability, capable of accommodating changing 
spatial demands over time can be especially useful 
in designing future-friendly homes for our rapidly 
aging and more dynamic society.

Fox, M., & Kemp, M. (2009). Interactive Architecture (Rev. ed.). New York, USA: 
Princeton Architectural Press.

Gorgolewski, M. (2005). ‘Understanding how buildings evolve’, conference, 2005 
World Sustainable Building, 27–29 September, p. 2811. Retrieved from http://
www.irbnet.de/daten/iconda/CIB4010.pdf

Graham, P. (2005) Design for Adaptability: An Introduction to the Principles and 
Basic Strategies. Australia: Royal Australian Institute of Architects, GEN66

Kelly, G., Schmidt, R., Dainty, A., & Story, V. (2011). Improving the design of 
adaptable buildings though effective feedback in use. Retrieved from https://
dspace.lboro.ac.uk/dspace-jspui/bitstream/2134/26294/1/Kelly_et_al_MISBE_
IMPROVING%20THE%20DESIGN%20OF%20ADAPTABLE%20BUILDINGS_final.pdf
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Sustainability issue

Asks for adaptable architecture

“A sustainable building is not one that must last forever, but one that can easily adapt 
to change”
Graham (2005)

“While the imperative to create sustainable architecture remains an urgent priority, 
new buildings with an architectural identity that grows over time are relatively rare”.
Online magazine The Plan (2009) 

figure 1.4: Diagram of the problem field and how to solve this
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Gorgolewski, M. (2005). ‘Understanding how buildings evolve’, conference, 2005 
World Sustainable Building, 27–29 September, p. 2811. Retrieved from http://
www.irbnet.de/daten/iconda/CIB4010.pdf

The Plan, Triptyque Architecture, Harmonia_57, São Paulo, Brazil, available at: 
www.theplan.it/eng/magazine/the-plan-035-07-2009/harmonia57♯sthash.
brXNpeI1.dpuf

Research gap

As we can conclude that the issues of sustainability 
ask for more adaptable architecture, the online 
magazine The Plan (2009) observes:

Gorgolewski (2005) states that most architects 
like to think of their buildings as an end product 
or finished products. Architects imagine that their 
designs are ideal solutions to design problems 
which will endure and will not need to be altered or 
refined. He continues:

From this we can conclude that while we see a 
need for archtecture that can evolve and is able 
to easily adapt to change over time, we rarely see 
built examples of this concept and there is little 
knowledge on how to achieve this. This research 
will do further research on how this will be possible.

‘‘Buildings are rarely designed to 
accommodate significant change and 
development over their life, and there 
is little guidance about how to design 
to allow buildings to evolve.’’

Gorgolewski (2005)

“While the imperative to create 
sustainable architecture remains an 
urgent priority, new buildings with an 
architectural identity that grows over 
time are relatively rare”.

Online magazine The Plan (2009) 

Research focus

There is not a single answer on how to create 
architecture that can evolve and is able to easily 
adapt to change over time. There will be multiple 
possibilities to achieve this ranging from different 
scale levels to different typologies.

I am especially interested in the typology of multi-
generational housing as I think this can be an 
advantageous response to creating future friendly 
houses for the growing group of elderly in our 
aging society. In order to test if multi-generational 
housing designed with adaptable concepts can 
be the solution to this problem, I have stated the 
following hypothesis:

Through the use of multi-generational housing 
designed with adaptable concepts, it is possible 
to design future-friendly houses that can evolve 
with the changing needs of the occupants of our 
rapidly aging society at every stage of their lives.

The aim of this research is to design a future friendly 
and adaptable multi-generation house in order to 
deal with the growing group of elderly people who 
need to be able to live longer indepentdantly at 
home. Through the use of the multi-generational 
house typology it should be possible for elderly to 
live longer at home as the family is able to take care 
of the elderly when necessary. Through the use of 
adaptable and flexible concepts in the design of the 
house, it should be possible for the house to evolve 
and easily adapt to changes in lifestyle of the users, 
keeping the house useful in the future and therefore 
extending the lifetime of houses making them more 
sustainable. The aim is to solve both these two social 
development problems in the design of this house 
in order to create the architecture of tomorrow.
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Rapid aging society 

Hypothesis

Through the use of multi-generational housing designed with adaptable concepts, it 
is possible to design future-friendly houses that can evolve with the changing needs 
of the occupants of our rapidly aging society at every stage of their lives.

Sustainability issue

Asks for new aging concepts Asks for adaptable architecture

figure 1.5: Diagram of how I got to my research hypothesis
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Goodwin, K., & Cooper, A. (2009). Designing for the Digital Age: How to Create 
Human-Centered Products and Services. Indianapolis, USA: John Wiley & Sons. 

Martin, B., & Hanington, B. (2012). Universele ontwerpmethoden: 100 manieren 
voor het onderzoeken van complexe problemen, het ontwikkelen van innovatieve 
ideeen en het ontwerpen van effectieve oplossingen. Amsterdam, Netherlands: 
Uitgeverij Bis.

Approach

The hypothesis is seperated into different subjects 
that need to be researched in order to answer the 
hypothesis.

Through the use of multi-generational housing 
designed with adaptable concepts, it is possible to 
design future-friendly houses that can evolve with 
the changing needs of the occupants of our rapidly 
aging society at every stage of their lives.

The research is approached with a combination of 
various methods, derived out of the book ‘Universele 
ontwerpmethoden’ of Martin & Hanington (2012). 
The theoretical framework is set up through 
literature review and the practical framework 
through studying case studies. Persona’s and a 
complementary scenario are made to create a more 
user-oriented design and discover how the design 
will deal with lifestyle changes in the future. Finally 
the design of the house will be an experimental 
method used to test if the studied theories can be 
put into practice. These methods complement each 
other, to provide a more complete research. The 
methodology diagram can be found in figure 7.

Literature review
The   aim   of  the literature review is  to collect and 
synthesize research and knowledge on two seperate 
subjects: designing adaptable/flexible housing and 
multi-generational housing. Both these themes 
will be studied through the same sub-questions: 
what (is it), why  (do we want to build like this) and 
how (can we design this) (figure 6). Adaptability in 
the built environment will be researched through 
scientific papers and articles and the books 
‘Adaptable Architecture’ of Schmidt & Austin (2016) 
and ‘Flexible Housing’ of Schneider & Till (2007). 

The subject of multi-generational housing will also 
be studied through scientific papers and articles 
like ‘Multigenerational housing: an opportunity 
for UK house builders?’ (Burgess et al., 2017), and 
the books ‘New Aging’ (Hollwich, 2018) and The 
Monocle guide to building better cities’ (Monocle, 
2018).

This research will result into characteristics and 
guidelines on how to design adaptable and multi-
generational housing. The collected knowledge 
on both these themes will be used in the design 
process. 

Case studies
The case study is a research strategy in which 
individual cases are examined in depth in their 
context, using research results from the literature 
study. By analyzing 1 case of multi-generational 
housing and 1 case of adaptable housing and 
reflecting these on the collected literature of 
these subjects, I try to understand the postive and 
negative design characteristics of these two cases. 
This will give a set of guidelines on how to design 
adaptable/flexible housing and multi-generational 
housing which will be taken into account in the 
design stage.

Provisional persona’s & Scenario
In order to create a more user-oriented design you 
will need an understanding for people. Provisional 
persona’s will be created to help in the design 
process as this will give a spectrum of behaviour, 
goals, needs and pains of the users of the design. 
Provisional persona’s are cruder versions of 
persona’s which are used when you are without 
data set from to which to extract patterns (Goodwin 
& Cooper, 2009). The persona’s will represent an 
average Dutch family to make it widely applicable.
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figure 1.6: Diagram of sub-questions is the literature review

figure 1.7: Diagram of methodology approach
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Then a scenario of the future fifteen years of these 
persona’s will be made to explore the future use 
of the design from the viewpoint of the user. The 
scenario will consist of five generally frequent major 
life changing events which will effect the daily life of 
the persona’s and therefore the design of the house 
should evolve with these lifestyle changes.

These methods complement each other as 
scenario’s bring the persona’s to life.

Design 
The   aim   of  the design is  to examine and test 
the   results   and   conclusions of  the   theoretical 
framework and draw a new conclusion to the 
research question.
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02.1 Adaptability in the built environment
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Schmidt, R., & Austin, S. A. (2016). Adaptable Architecture: Theory and Practice. 
New York: Routledge, Taylor & Francis Group.

Schneider, T., & Till, J. (2007). Flexible Housing.: Architectural Press.

What is adaptability in the built 
environment?

Definition of the concept
There are a lot of different interpretations, reflecting 
the concept tries to describe. Current definitions 
of the concepts adaptability and flexibility in the 
dictionary are close together as the definition of 
the word ‘adapt’ ‘’to make suitable to requirements 
or conditions; adjust or modify fittingly’’ (Random 
House, 2019) and ‘flexible’ ‘’able to change or 
be changed easily according to the situation’’ 
(Cambridge dictionary, 2019) are both concerned 
with the capacity to adjust or be adjusted to suit 
new situations. Since flexibility and adaptability 
have such a high overlap in definition in the field 
of research, in this research both concepts will be 
researched as the same concept named adaptability.

In the book ‘Flexible Housing’ Schneider and Till 
(2007) defined flexible housing as housing that 
is designed for choice at the design stage, both in 
terms of social use and construction, or designed 
for change over its lifetime. The degree of flexibility 
is determined in two ways. First the in-built 
opportunity of different social uses, and second the 
opportunity of different physical arrangements. This 
determines adaptable housing as housing that can 
adapt to the changing needs of users. This definition 
is deliberately broad. It includes the possibility 
of choosing different housing layouts prior to 
occupation as well as the ability to adjust one’s 
housing over time. It also includes the potential to 
incorporate new technologies over time, to adjust 
to changing demographics, or even to completely 
change the use of the building from housing to 
something else. 

Interpretations of adaptability 
Schmidt and Austin (2016) provided five 
interpretations of adaptability in architecture in 
their book ‘Adaptable Architecture’:

o   Adaptive architecture
is about a building’s capacity to mutate with 
changing conditions through dynamic facades or 
transformable structures. These tend to be solutions 
that respond to environmental changes through 
sensors creating a varied response in performance.

o   Adaptive reuse
finds new uses for vacant buildings. Initially driven 
by market shifts and changes in social perceptions 
and desires, it is used for prolonging the operational 
lives of buildings.

o   Accessibility for all
is particularly strong in designing homes or buildings 
to accommodate a diverse range of users and their 
changing capabilities throughout life. 

o   Increased user control
is generally accomplished through physically 
separating parts of the building (e.g. shell and core 
construction) to allow for spatial reconfigurations at 
minimal disruption and cost.

o   Climate adaptation
represents the most recent appropriation of 
adaptability to understand how buildings can 
adapt to significant changes with their surrounding 
environment, including the capacity to reduce their 
burden on the environment by lowering energy 
consumption. This involves the integration of new 
technologies in buildings and the rebirth of passive 
design techniques.
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Schmidt, R., & Austin, S. A. (2016). Adaptable Architecture: Theory and Practice. 
New York: Routledge, Taylor & Francis Group.

Charachteristics of adaptability
Such interpretations are not mutually exclusive; 
they collectively suggest an overarching motif 
for adaptability of performance-based design of 
which Schmidt and Austin (2016) can identify four 
underlying characteristics:

o   The capacity for change 
is either physically responsive or a passive 
accommodation to an internal or external change. 
The object of the change might be structure, space 
or environment, but most often use or function.

o   Fitness for purpose 
describes the match between the building and 
its users. Staying ‘fit’ emphasises the human–
building relationship and managing the constant 
performance slippage between the supply of space 
and the demand for it.

o   Value 
in maximising productive use, to fit both the use 
and the stakeholders’ desires, at a minimum cost.

o   Time
is described in two ways: to indicate the speed of 
change and through-life changes. Thus, maximising 
the building’s life, components or materials is key. 

Schmidt and Austin (2016) take the following 
definition of adaptability as a synthesis of the 
underlying characteristics:

Adaptability:
‘’The capacity of a building to 
accommodate effectively the evolving 
demands of its context, thus maximising 
its value through life’’

figure 2.1: Wordmap of the meaning of adaptability (Schmidt and Austin, 2016)
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Schmidt, R., & Austin, S. A. (2016). Adaptable Architecture: Theory and Practice. 
New York: Routledge, Taylor & Francis Group.

Time
Design can be conceived as the interplay of function, 
space and components. A snapshot of this motion 
is related to the client’s immediate goals - the ‘first 
use’ which isolates the building in a single moment 
in time. But time can be seen as a fourth perspective 
that moves architecture from a static product to a 
dynamic process.

Time can be linear (short-term/long-term) or cyclical 
(day/night, weekly, seasonally or yearly) (figure 10) 
and will reflect the balance of political, economic, 
social, technological, enviromental and legal factors 
of the moment. In his work ‘How buildings learn’ 
Stewart Brand (1994) argued that his intent was to 
examine buildings as a whole - not just a whole in 
space, but a whole in time.’ For him it was critical 
to conceptualise the building not in material terms, 
but as units of time. The architect’s work is just 
the beginning, establishing a framework for a long, 
slow-moving process. Architecture must be placed 
within time, and designing for adaptability involves 
the acceptance of time as a fundamental design 
variable, in both predictable and unpredictable 
forms.

 

Change
Change is a constant and one of the most powerful 
drivers of design. However, all changes are not the 
same; some are radical, while most are incremental. 
Thus, the nature (routine/non-routine), frequency 
(high/low) and magnitude (small/large) of changes 
will differ. Some will be within the control of the 
building, while other won’t be. The change process 
is often one in which social shifts (cause) often 
require a physical reaction (effect), which result in 
a mismatch between demand (user desires)  and 
supply (building capabilities). The inclusion of time 
and the unravelling of change begins to envision a 
building not as a static object in space but as a part 
of a dynamic interplay between form (building) and 
context (users and environment).

‘’Time is the essence of the real design 
problem.’’ 

Brand (1994)

figure 2.2: Varying rates of change of the design in time (Schmidt and 
Austin, 2016)

figure 2.3: Linear and cyclical timeline (Schmidt and Austin, 2016)
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Why do we want to design for 
adaptability in the built environment?

There is not a single answer on how to create 
architecture that can evolve and is able to easily 
adapt to change over time. There will be multiple 
possibilities to achieve this ranging from different 
scale levels to different typologies.

Benefits
Flexibility is an important consideration in the 
design of housing if it is to be socially, economically 
and environmentally viable. 

If some upfront additional investment is needed 
(which is not always the case) it can be set off 
against long-term economic calculations such as a 
higher appreciation of the dwelling on the part of 
the user, less occupant fluctuation, and the ability 
to react quickly to changing needs or wants of the 
existing or potential inhabitants and the market. 

In studies in the UK the CABE / RIBA (2004) report 
on the future of housing stated that the nature of 
the individual households is forecast to continue 
changing, combined with the diverse modes of 
living, working and leisure time, it can be seen that 
our future housing needs to be flexible.

Schneider and Till (2007) state that if flexibility 
in housing is to achieve its full potential, it has to 
mean more than endless change without fixed 
determinants. This wider intent is examined by 
considering flexibility under issues of Modernism, 
finance, participation, sustainability and technology.

o   Finance: 
the idea that flexibility is more economic in the long 
t1erm.

o   Participation: 
the way that flexible housing encourages user 
involvement in the design process.

o   Technology: 
the ways that flexible housing exploits, or is 
determined by, advances in construction technology.

o   Use: 
the way that flexible housing adapts to different 
usage over time.

Challenges
Schneider and Till (2007) continue that flexibility 
not only has positive sides. Flexibility has been 
attacked as propagating a ‘false neutrality’. It is 
often considered an ideological myth or questioned 
as being merely an architectural toy. In addition, 
it is seen as having no real relevance outside the 
realm of one-off experimental projects or indeed 
as having the potential for going against the needs 
of users and playing into the hands of ‘exploiters’. 
In the early 1980s, James Stirling declared that he 
was ‘sick and tired of the boring, meaningless, non-
committed, faceless flexibility and open-endedness 
of the present architecture’.
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How can we design for adaptability in 
the built environment?

There are multiple methods of achieving adaptability 
in architecture. A start will be made by explaining 
the basic principles and then suggest alternative 
methods of achieving adaptability.

Basic principles
The basic principles of flexibility start with its 
opposite – namely that inflexibility should be 
designed out. The building industry tends to build in 
obsolescence, but this can be avoided in three quite 
simple, and non-costly, ways. 

1. Through the consideration of the construction; 
most directly through the reduction of loadbearing 
or solid internal partitions but also through the 
avoidance of forms of roof construction (i.e. trussed 
rafters) that close down the possibility of future 
expansion. 

2. Through technological considerations and in 
particular the reduction of non-accessible or non-
adaptable services.  

3. Through consideration of the use of space, such 
as the elimination of tight-fit functionalism and 
rooms that can be used or accessed in only one way.

While these three relatively simple principles would 
go some way to avoid inflexibility, one other aspect 
also needs to be addressed. To move from avoiding 
inflexibility to building-in flexibility it is useful to 
look to see if there are generic principles in building 
types that are often described as inherently flexible: 
the open building, the English terraced house and 
the speculative office.

Approaches to adaptability
Schmidt and Austin (2016) found in the research 
for their book ‘Adaptable Architecture’ that the 
manifestation of adaptability is a nuanced balancing 
of human, spatial and physical agency that is 
determined on a case by case analysis. The relational 
condition is constructed on the framework of two 
spectrums encompassing an approach to design: the 
top on (green to yellow) as a spatial approach and 
the bottom one (orange to blue) as a component-
based approach.(figure 11)

The diagram is constructed on the framework of two 
spectrums encompassing an approach to design; 
the top one as a spatial approach and the bottom 
one as a solution-based approach. The top and 
bottom arrows indicate the increasing/ decreasing 
relationship between human and building agency 
in relation to the spectrums. Most buildings find 
themselves to the far right as a product of highly 
efficient methods and solutions tailored to an initial 
use. While what gets labelled as adaptable is often 
a bland, yet determinate solution and what gets 
labelled as good design is often a highly tailored yet 
more indeterminate design. It is at the intersection 
of the two perceptions where one can find a more 
nuanced and balanced approach for adaptability.
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Three camps of thinking repeatedly emerged  from 
their research and in each case a continuum was 
described by two extremes.

Level of specificity: 
tight fit versus loose fit

Strategic focus: 
technology-driven vs planning-driven

Object of adaptability: 
building-centric vs humans-centric

figure 2.4: Spectrum of approach to adaptability (Schmidt and Austin, 2016)
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Building as layers
Duffy has introduced the concept of a series of 4 
hierarchical layers that compose the building - Shell,
Services, Scenery and Set. Each layer has its own 
timescale for maintenance and replacement. This 
concept has been expanded by Brand into a more 
comprehensive set of layers. Brand’s (1994) model 
for building decomposition envisions a building as a 
set of ‘shearing’ layers that change at different rates. 
The more the layers are connected, the greater the 
difficulty and cost of adaptation.

Site -   eternal
The geographical setting and legal boundary in 
which the building sits.

Structure -  30 to 300 years
Components which support the primary transferring 
of vertical loads and horizontal bracing.

Skin -   20 years
The exterior surfaces providing the weather 
protecting layer.

Services -  7 to 15 years
Components that supply and transport physical 
flows – energy, water, communications, elevators.

Space plan -  3 to 30 years
Components that enclose the spaces users inhabit. 
The interior layout – internal partitions and doors.

Stuff -   daily
Components/objects that reside inside the space 
users inhabit (furniture/equipment)

In their book ‘Adaptable Architecture’ Schmidt and 
Austin (2016) expanded Brand’s model for building 
decomposition to cover a broader interpretation of 
the layer concept (figure 12), adding two layers that 
are crucial when considering the building in time.

Social 
Humans in and around the building that interact 
with and play a role in the life of the building

Surroundings 
The larger physical context in which a building sits, 
outside of its specific lot boundaries, comprising 
both human-made objects and natural geographic 
conditions.

These two modifications are a clear reflection that 
buildings (and their constituting parts) cannot be 
thought of in isolation to their surrounding context 
and that users along with their social perceptions 
and agendas ‘shear’ against the building layers.

Open Building concept
“Open building architecture”, a concept founded 
by John Habraken, is an approach to design that 
increases the variety, flexibility and quality of space.
Open Building operates on a similar set of guidelines 
recognizing that certain layers of intervention 
exist within a building. Habraken’s approach looks 
to “disentangle the various parts” of a building 
(structure, envelope, infill, etc.) and recognize that 
these various parts have different lifespans and will 
be changing over time. Interface between systems 
within the building should allow for the replacement 
of one with another performing the same task, with 
little interruption to the rest of the building. (figure 
13)

Kilpatrick, I. (n.d.). Inter-Generational Living: Open Building Architecture and the 
Importance of Choice & Independence. 

Nascimento, Denise Morado. “N. J. Habraken Explains The Potential Of The Open 
Building Approach
In Architecture Practice.” Open House International. 37.4 (2012): 5-13. Print.

Schmidt, R., & Austin, S. A. (2016). Adaptable Architecture: Theory and Practice. 
New York: Routledge, Taylor & Francis Group.
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figure 2.5: Building as a set of layers (Schmidt and Austin, 2016)

figure 2.6: Examples of the open building concept with the seperation of different building layers (Kilpatrick, n.d.)

Kilpatrick, I. (n.d.). Inter-Generational Living: Open Building Architecture and the 
Importance of Choice & Independence. 

Schmidt, R., & Austin, S. A. (2016). Adaptable Architecture: Theory and Practice. 
New York: Routledge, Taylor & Francis Group.
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Adaptability typologies
The concept of universal adaptability is a myth, it 
‘is both technically and economically unachievable’ 
(Finch, 2009) and as Leaman and Bordass (2004) 
point out, ‘The essence of adaptability is to invest 
in the outset in the things you are really going to 
need, and to leave to others the option of adding 
(or subtracting) things you are not sure about.’ De 
Neufville et al. (2008) add that, ‘flexibility is only 
valuable if it is exercised effectively (when the time 
is right) and efficiently (at acceptable cost and 
disruption)’. If throwing every possible solution for 
adaptability at a building can be a waste of time, 
money and resources – how do you determine what 
might be needed in the future?

One answer lies in thinking more specifically about 
the type(s) of change that might occur and about 
how they can be accommodated. In an effort to 
describe the changes envisaged, the literature 
often categorises types of adaptability – this can 
pertain to what changes (e.g. spatial layout, building 
volume or building use), the speed or magnitude of 
the change and whether or not physical alterations 
are needed. 

In their book ‘Adaptable Architecture’ Schmidt and 
Austin (2016) hypothesised a comprehensive set of 
adaptability types related to the type of change. The 
purpose of the types is to make explicit the nature 
of adaptability that is desired. 

 

They chose to split layout into two categories that 
reflect two different, but very common, timescales; 
hence change of task (daily or weekly basis change 
of furniture, equipment or user) and change of 
space (a more holistic spatial reconfiguration). 
They also found references that extend beyond 
spatial layout to include the capacity to change 
the building’s components or performance (see 
Arge, 2005) – the concept includes the capacity to 
adapt to new technologies or enhance performance 
(refitable). Our movable category was unsurprisingly 
less common in the literature – despite its place in 
history dating back to prehistoric shelters

Adjustable   change of task/user
Versatile   change of space
Refitable   change of performance
Convertible   change of use
Scalable   change of size
Movable  change of location

The six types of adaptability can be organised along 
a spatial–physical spectrum. The spatial types – 
versatile and convertible were found to be much 
more prevalent than physical types. In addition, 
spatial and physical types of adaptability behave 
differently – spatial types are spread throughout 
the building layers, while physical types are more 
concentrated in one or two building layers.
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figure 2.7: Adaptability typologies (Schmidt and Austin, 2016)

figure 2.8: Adaptability types model - Spatial / Physical model (Schmidt and Austin, 2016)

Schmidt, R., & Austin, S. A. (2016). Adaptable Architecture: Theory and Practice. 
New York: Routledge, Taylor & Francis Group.
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Design strategies
Schmidt and Austin (2016) seperated in the 
research for their book ‘Adaptable Architecture’ 12 
design strategies for achieving adaptability in three  
different categores: Physical elements, Spatial 
aspects and Scales. 

The 12 design strategies can be thought of as a menu 
of options – each distinctively different yet some 
of the nested characteristics blur the higher-level 
distinction and could fit under multiple strategies.

These design strategies can then be achieved 
through different and more detailed design 
charachteristics and tactics, explained in the next 
pages.

ADAPTABILITY DESIGN STRATEGIES 

PHYSICAL ELEMENTS SPATIAL ASPECTS SCALES

     DS01: Modularity
     DS02: Design in time
     DS03: Long life
     DS04: Simplicity and legibility

     DS05: Loose fit
     DS06: Spatial planning
     DS07: Passive techniques
     DS08: Unfinished design
     DS09: Maximise building use
     DS10: Increased activity

     DS11: Aesthetics
     DS12: Multiple scales

figure 2.9: Diagram of design strategies to achieve adaptability (Schmidt and Austin, 2016)
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     01: Modularity
     seperation of the physical parts of the building into 
     defined functional entities

     How to:
     - Reversability in components
     - Moveable stuff
     - Component accessibility
     - Functional seperation

     02: Design for future options
     capacity of the physical parts to provide options for the 
     user in the future

     How to:
     - Service zones
     - Configurable stuff
     - Multifunctional components
     - Cheap/temporary solutions
     - Extra components

     03: Long life
     consideration of the physical parts to last a long time

     How to:
     - Efficient services
     - Good craftmanship
     - Overdesign capacity
     - easily available materials

     04: Simplicity and legibility
     use of simplicity and legibility in building components and 
     construction methods to enable easy change

     How to:
     - Standardized components
     - Standard component locations
     - Off-site construction
     - Simple construction method

PHYSICAL ELEMENTS

01: Modularity
This design strategy focuses on the way physical bits 
are defined as functional entities, assembled and 
the subsequent capacity for them to be separated 
later.

02: Design for future options
The design ‘in’ time strategy is concerned with the 
capability of physical parts to provide options for 
the users ‘in’ time. 

03: Long life
Buildings are often designed without explicit 
consideration of a design life that will vary greatly 
in perception between stakeholders. The lifespan 
is predicated on several non-physical factors – 
however, from a physical perspective certain 
characteristics enable a longer building life.

04: Simplicity and legibility
Many designers feel buildings have become too 
complicated resulting in higher costs to construct 
and maintain. The idea embodied in this design 
strategy is to provide a simple, straightforward  
building.

Schmidt, R., & Austin, S. A. (2016). Adaptable Architecture: Theory and Practice. 
New York: Routledge, Taylor & Francis Group.
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05: Loose fit
This design strategy moves beyond modernism’s 
efficient approach to spatial dimensions in an 
effort to establish a ‘loose’ relationship between 
programme and space.

06: Spatial planning
Spatial planning is a common design strategy that 
gives occupants spatial options to use a building in 
different ways.

07: Passive techniques
The design strategy of passive techniques exploits 
a building’s surroundings, removing the need for 
conventional mechanical systems, reinforcing 
simplicity as a good policy for adaptability. The 
design tactics associated with this design strategy’s 
characteristics are highly interwoven.

08: Unfinished design
Unfinished design questions the relationship 
between where the designer stops and the user 
begins to find a solution that can be appropriated 
without unduly limiting spatial options.

     05: Loose fit
     spatial considerations beyond the minimal or required 
     standard 

     How to:
     - Open space
     - Support space
     - Oversize space

     06: Spatial planning
     spatial considerations for the way spaces are laid out: 
     boundaries, dimensions and relationships

     How to:
     - Typology pattern
     - Joinable/divisable space
     - Link/seperate buildings
     - Standard room sizes
     - Spatial zones
     - Simple plan
     - Standard grid
     - Simple form

     07: Passive techniques
     the building’s shape, materiality and orientation

     How to:
     - Multiple ventilation strategies
     - Passive climate control
     - Building orientation
     - Good daylighting

     08: Unfinished design
     capacity to add or complete an aspect of the building in 
     the future

     How to:
     - Space to grow into
     - Phased design
     - User customization

SPATIAL ASPECTS

Schmidt, R., & Austin, S. A. (2016). Adaptable Architecture: Theory and Practice. 
New York: Routledge, Taylor & Francis Group.
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     09: Maximise building use
     increase the timeframe in which the building is used 
     throughout the day, week, year

     How to:
     - Multifunctional spaces
     - Use differentiation
     - Mixed demographics
     - Shared space
     - Multiple access points

     10: Increase interactivity
     use of physical and visual connections to increase a sense 
     of awareness and legible space

     How to:
     - Physical connections
     - Visual connections

     11: Aesthetics
     use of the building image, form and narrative to appeal to 
     the user’s and society’s appreciation

     How to:
     - Attitude and character
     - Spatial quality
     - Building image
     - Time interwoven

     12: Multiple scales
     include aspects of the site and the surrounding area

     How to:
     - Good location
     - Contextual design
     - Circulation
     - Communal space

SCALES

09: Maximise building use
This design strategy aims to improve the efficiency 
in how and the overall time with when the building 
is being used.

10: Increase interactiviy
Increase interactivity promotes the design of spaces 
that are physically and visually connected which can 
increase the possibilities for their use.

11: Aesthetics
Aesthetics as a design strategy makes use of the 
building’s image, form and narrative as a way of 
appealing to the users’ and society’s appreciation.

12: Multiple scales
The multiple scales design strategy goes beyond 
the building to include aspects of the site and 
surrounding area.

Schmidt, R., & Austin, S. A. (2016). Adaptable Architecture: Theory and Practice. 
New York: Routledge, Taylor & Francis Group.
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02.2 Multi-Generational housing
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What is multi-generational housing?

Defenition of the concept

A multigenerational home is designed to 
meet the needs of multigenerational families. 
Multigenerational families have unique 
requirements for public and private space within a 
home. One common feature is the desire for multiple 
master suites. Multigenerational Households come 
in all shapes and sizes. Understanding the needs of 
the people living in the home is very important.

Multi-generational living
Multigenerational living is an area of established 
global interest, with house builders developing 
homes for this market for decades in the 
United States, east-Asia, and India. According to 
Bogenfuerst (2015) in east-Asian and Indian culture 
it is common and widely the norm for both single 
and married adults to live with their parents. Not 
only is it accepted, it is even expected. Adults are 
expected to stay with their parents and take care 
of them until they pass on. Although some modern 
families have moved away from this, most people 
still follow the traditional pattern of living.

In contrast, multigenerational living is a relatively 
new area of interest in western-Europe. We see 
more and more families taking up the concept of 
multi-generational living again after decades of 
living as separately families. 

Bogenfuerst, A. (2015, 9 november). 6 types of housing for multi-generational 
living. Geraadpleegd op 30 april 2019, van https://www.homify.in/
ideabooks/210064/6-types-of-housing-for-multi-generational-living 

Burgess, G., Hamilton, C., Jones, M., & Muir, K. (2017). Multigenerational living: an 
opportunity for UK house builders?. Retrieved from https://www.nhbcfoundation.
org/publication/multigenerational-living-an-opportunity-for-uk-house-builders/

Easthope et al. (2015) Feeling at home in a multigenerational household: the 
importance of control. Housing, Theory and Society, 32(2): 151-170

Pilkauskas, N. V. and Martinson, M. L. (2014) Three-generation family households 
in early childhood: comparisons between the United States, the United Kingdom 
and Australia. Demographic Research, 30: 1639-1652. Available at: http://www.
ncbi.nlm.nih.gov/pmc/articles/PMC4241854/pdf/nihms592305.pdf 

Simpson, S. (2015) Bricks, Mortar and Policy Perspectives for Intergenerational 
Living. London: Housing Learning & Improvement Network. Available at: 
http://www.housinglin.org.uk/_library/Resources/Housing/Support_materials 
Viewpoints/HLIN_Viewpoint74_Intergenerational.pdf

‘‘Multigenerational households are 
households that cover at least two 
generations of the same family living 
together.’’

Easthope et al.(2015); Simpson (2015); Pilkauskas and 
Martinson (2014)

figure 2.10: Sketch of the definition of a multi-generational household 

(Burgess et al., 2017)
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opportunity for UK house builders?. Retrieved from https://www.nhbcfoundation.
org/publication/multigenerational-living-an-opportunity-for-uk-house-builders/

Coffee Real Estate. (2018). What is a multigenerational home. Geraadpleegd op 30 
april 2019, van https://coffeereal.estate/real-estate/what-is-a-multigenerational-
home

figure 2.12: Chosen category of multi-generational household (Burgess 

et al., 2017)

Grandparent(s) Parent(s) Child(ren)
(any age)

Category 1: three-generation houshold

Parent(s) Adult child(ren)
(over 25)

Category 2: two adult generation household

Elderly parent(s) Adult child(ren)

Parent(s)
Child(ren)
(any age)

Category 3: four+ generation household

Grandparent(s)Great
grandparent(s)

Parent(s)
Adult child(ren)

(over 25)
Grandparent(s) Child(ren)

(any age)

figure 2.11: Examples of types of multi-generational households 

(Burgess et al., 2017)

Types of multi-generational households

Coffee Real Estate (2018) categorized three types of 
multigenerational households to understand their 
needs and discussing general housing requirements. 

1. Three-generation: 
The most common multigenerational household 
arrangement consists of three generations. 
Grandparents, parents and children would be an 
example of a three-generational home. Typically 
they would want two master suites and then a mix 
of private and public rooms to meet their needs.

2. Two adult generations: 
Two-generation households are two generations 
living together. One way of looking at this is 
two independent families living together. Some 
examples would be parents with an adult child or 
grandparents and parents. Typically they would 
want two master suites and shared living areas.

3. Four-generation: 
The four or even five-generation household – 
parents, grandparents, great-grandparents, adult 
children and their children create a complex set 
of social and housing needs. These family homes 
can have three to four master suite requirements. 
The amount of public and private space must be 
balanced between desires and budget. 

In this research I have used multigenerational  
households as like category 1, three or more 
generations of the same family living together. This 
is the most common multigenerational household 
arrangement, has higher possibilities for solving 
societal problems and asks for greater challenges in 
architecture.
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Why do we want to build multi-
generational housing? 

Bogenfuerst (2015) argues that the concept of 
multi-generational living has made a comeback 
in the Western world mainly due to the economic 
recession. Beside financial reasons it is also socially 
more convenient in a sense as grandparents can 
look after grandchildren, and adults can support 
their elderly parents. Multi-generational living is like 
living in a community. Living in a multi-generational 
home can have many benefits. 

Benefits 
According to the Cambridge Centre for Housing and 
Planning Research there is evidence that for some 
households multigenerational living is a positive 
choice that provides access to larger properties 
through pooled resources, and flexible styles of 
living that enable provision of child care and security 
for adults in older age (Burgess et al., 2017). The 
Balance (2019) states there are many reasons why 
people may possess a strong desire to live together:

o   Financial reasons
The economic recession forced many people out of 
their homes and pooling financial resources under 
one roof can help a family recover from financial 
challenges. Pooling resources also enables people 
to buy larger, more expensive properties.

o   Allowing younger people to save money
Many recent college graduates discover it is difficult 
to find a job in their field or the salary offered is not 
enough to afford an apartment of their own.

o   Providing care for older family members
Our society is aging rapidly and people are living 
longer nowadays. When elderly suffer from mental 

or health issues, often adult children will offer a 
place in their home to care for them.

o   Helping with childcare
It can be convenient when the grandparents take 
care of the grandchildren when the adults are at 
work during the day.

o   Millennials stay home
Young people, born between 1980 and 2000, make 
up almost one-third of stay-at-home children and 
tend to see no reason to move out of the house.

o   Responding to unexpected life changes
Children who leave home to live with a partner 
sometimes face unexpected life changes such as 
such as death, illness or divorce.

o   Living with the family because it is positive
The idea of communal living and keeping the family 
together holds a growing appeal. Better health, 
prosperity and nurturing support are reasons 
people choose to live with multiple generations.

Bogenfuerst, A. (2015, 9 november). 6 types of housing for multi-generational 
living. Geraadpleegd op 30 april 2019, van https://www.homify.in/
ideabooks/210064/6-types-of-housing-for-multi-generational-living 

Burgess, G., Hamilton, C., Jones, M., & Muir, K. (2017). Multigenerational 
living: an opportunity for UK house builders?. Geraadpleegd van https://www.
nhbcfoundation.org/publication/multigenerational-living-an-opportunity-for-uk-
house-builders/

The Balance. (2019, 24 februari). How to Find Multi Generational Homes. 
Geraadpleegd op 30 april 2019, van https://www.thebalance.com/how-to-find-
multi-generational-homes-4157507

Benefits

o   Financial reasons
o   Allowing younger people to save money
o   Providing care for older family members
o   Helping with childcare
o   Millennials stay home
o   Responding to unexpected life changes
o   Living with the family because it is positive
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Challenges

o   Consider specific needs for every generation 
     and family members
o   Groundrules for finances and chores
o   Providing privacy for different family 
     members

Challenges
Although there are many positive reasons for having 
a multi-generational household, a few disadvantages 
need to be discussed. 

o   Finances 
Finances and chores must be discussed up front. 
Pooling the finances can not only have benefits, but 
negatives effects on the family as well. 

o   Specific needs for different aged family members
The living space may need to accommodate multiple 
generations of family, and it must be properly 
equipped, whether for a baby, a teenager or an 
elderly family member. It is important to consider 
specific needs that different-aged family members 
will need or want. 

o   Privacy
Privacy is a very important factor in multi-
generational housing. Teenagers have a high need 
for privacy at home, but it also possible that the 
adults and grandparents want some level of privacy 
from each other. 

Architects need to consider these types of issues 
when looking at various home layouts.
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How can we design multi-generational 
housing? 

Community living
When exploring those possibilities on an architectural 
level, there are different typologies and scale levels 
on how to reïntegrate elderly in our society. We 
see the rise of community living (also called co-
housing or intergenerational living): complexes of 
buildings where old people live alongside young 
families while being close to services. Community 
living should support people through every stage 
of life, interweaving spaces devoted to younger 
people with those designed for older people who 
need instant access to health care professionals to 
create a more diverse, socially engaging community 
for all ages. While this picture may be the ideal, it 
won’t always be practical. How do we all get to live 
in places where there are neighbours you can count 
on and where residents can come together? 

In his book ‘The monocle guide to building better 
cities’ Monocle (2018) stated the following about 
community living: ‘’faced with a rapidly ageing 
global population, this type of city planning shouldn’t 
feel novel and nor should it be the exception. Rather 
it’s a crucial response to the pressing, unrelenting 
reality that faces most western countries.’’ 

The principle behind old people’s homes is good-
natured. Long-term residential care for the elderly 
came about during the 19th century as a housing 
alternative to infirmaries and almshouses. The 
postwar era and the advent of welfare in many 
countries saw the state step in to provide organised 
residential care. By the 1970s the model for ‘homes 
for the elderly” had become a lifestyle option as 
well as a medical necessity. Meanwhile, private care 
homes became the norm, but the transfering off of 
seniors is a model that has limited scope. 

Monocle (2018) continues that creating ghettos for 
elderly is a segregation that most societies can’t 
afford or sustain. It is clear that mixing the young and 
old can reap rewards for all. Designers, architects 
and planners can choreograph our communities so 
that young and old run into each other for casual 
chats. Thoughtful use of communal space can break 
down barriers and prevent the emergence of both 
urban youth-club-style zones and sleepy retirement 
settlements. 

New aging concept
Architect Matthias Hollwich (2016), of the acclaimed 
architecture firm Hollwich Kushner, agrees and 
insists that there’s an urgent need to reinvent 
architecture to respond to longevity. He has ideas 
for the betterment of society and its aging members 
as a whole. He discusses that there is a need to think 
for architecture and planning that’s better tailored 
to the natural process of aging, and how a space–
or even a city–could better accommodate those 
transitions. A concept he calls ‘‘new aging’’.

Hollwich, M. (2018). “New Aging” Plans for a Multi-Generational Future. 
Retrieved March 19, 2019, from https://coolhunting.com/design/new-aging-
multi-generational-housing-book/

Monocle. (2018). The Monocle Guide to Building Better Cities.: Gestalten.

‘’The blending of the very young and 
old makes perfect sense. After all, 
retired seniors are often the only ones 
who have time to engage with children 
when everyone else is at work.  
There’s a growing understanding that 
our societies need to adopt a plural 
approach to age, not just for the 
benefit of the old but for everyone.’’

Monocle (2018)
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Hollwich (2016) states that everyone will benefit 
from this ‘new aging’ concept. Networks expand, 
knowledge exchanges hands, a sense of community 
is fostered. A large percentage of the population 
can contribute in both passive and active ways. 
Mohammadi (2017) agrees as this prevents social 
isolation for this group of people. From this we 
can conclude that we should reintegrate this rapid 
growing group of elderly in our society rather than 
segregating them in specialized environments. 
Keeping aging in mind when developing new 
buildings will be key in the future.

‘’There is a belief that we can solve everything 
through technology by providing special services,” 
Hollwich (2016) continues: ‘‘What we’ve forgotten 
is something much more humble: community. 
Intergenerational living used to be family-based. 
Now we have to find new ways in an active, modern 
society to create these relationships.” 

Many societies might have to look to old models of 
co-existence to deal with their ageing, imbalanced 
demographics. Take South Korea. According to 
the OECD, by 2050 more than a third of South 

Koreans will be over the age of 65. Perhaps this 
modern workaholic nation will have to look back 
to the traditional ‘’hanok home’’ for inspiration. 
The single-storey hanok always functioned as 
a multigenerational homestead for families; its 
courtyard typology provided a highly adaptable 
space for the old, young and everyone in between. 
Yet rapid modernisation saw high-rise apartments 
become the norm and many hanoks were 
demolished to make way for them. Similarly, in 
China we have seen the systematic demolition of 
the traditional ‘’siheyuan’’. It’s a thing of the past 
yet architects and town-planners may have to draw 
from these older structures to solve a very modern 
social crisis. 

Hollwich, M. (2018). “New Aging” Plans for a Multi-Generational Future. 
Retrieved March 19, 2019, from https://coolhunting.com/design/new-aging-
multi-generational-housing-book/

Hollwich, M. (2019). New Aging l Live smarter now to live better forever. 
Geraadpleegd op 1 mei 2019, van http://new-aging.com/

Mohammadi, M. (2017). Empathische woonomgeving. Eindhoven: Technische 
Universiteit Eindhoven.

“Today’s society really focuses 
on putting people in specialized 
environments. But what keeps us 
active, social, curious and in the loop, 
is really living in diversity in terms of 
age. That is what we have to change. 
We have to dissolve these boundaries 
of ages and reintegrate older people 
into society.” 

Hollwich (2016)

figure 2.13: The New Aging concept (Hollwich, 2019)
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Designing multigenerational homes
Multigenerational properties come in many 
different styles and sizes. Coffee Real Estate (2018) 
states that designing the best house set up is 
based on the family’s wants and needs and budget. 
Understanding the unique family situation is key to 
finding that multigenerational property to become 
a new home. Designing a house that can meet the 
needs of a multigenerational family will go a long 
way to create peace at home. Enjoying the benefits 
of a multigenerational family can be enhanced by 
a house that meets the family needs. On the other 
hand, a house that fails to meet the needs can 
create discord and frustration. 

Po-Co Architecture (2018) states that with this 
style of living comes a unique range of needs that 
often isn’t catered for in the average home. You’ll 
need to design a home that’s perfect for multi-
generational living, creating plenty of opportunities 
for togetherness, but also private spaces for each 
generation to call their own.

There are a range of opportunities in designing 
multigenerational houses: from converting existing 
homes to multigenerational households, to 
designing new homes with flexible layouts to suit 
different household compositions throughout the 
life course. 

Types of Multi-Generational Homes
Multigenerational properties come in many 
different styles and sizes and can be categorized into 
different types. First of all you have the category of 
all generations living in the same dwelling, or semi-
private dwellings.

Living together under one roof

o   Detached house
Detached houses are generally quite big and are 
therefore ideal for accommodating two or more 
generations of family under one roof. They are 
usually located on the outskirts of cities, making it 
a healthy environment for children to grow up in. 
As for the parents and grandparents, having a more 
peaceful environment to live will definitely improve 
the quality of life. With the large amount of available 
space it is easy to live together in the same house 
without getting into each other’s space too much.

o   Terraced house
Terrace houses are typically row houses. With this 
design, two families could possibly live together in 
the same house dividing different floors to different 
age groups to have some level of privacy. Although 
multi-generational living may be convenient for 
keeping families close together, they may also be the 
cause of many arguments and family drama. So it’s 
a good idea to have some privacy, yet be connected 
to each other, and terrace houses are ideal for that. 
One of the disadvantages are the stairs in the design 
for the elderly and less vital people.

o   Low-rise apartment
Low-rise apartments with 3 floors are another 
option for multi-generational living. The advantage 
of living in apartments is that it has security and 
may have other facilities nearby. In an apartment it 
is even easier to create privacy levels in the design 
for different members of the familly. One of the 
disadvantages of living in an apartment is the lack of 
garden space and also the stairs for the elderly and 
less vital people.

Bogenfuerst, A. (2015, 9 november). 6 types of housing for multi-generational 
living. Geraadpleegd op 30 april 2019, van https://www.homify.in/
ideabooks/210064/6-types-of-housing-for-multi-generational-living

Coffee Real Estate. (2018). What is a multigenerational home. Geraadpleegd op 30 
april 2019, van https://coffeereal.estate/real-estate/what-is-a-multigenerational-
home

Po-co Architecture. (2018). How to Design a House for Three Generations Under 
the One Roof. Geraadpleegd op 30 april 2019, van https://www.lunchboxarchitect.
com/featured/house-for-three-generations-eaglemont-po-co-architecture/
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Semi-private dwelling

o   2 houses on a lot
Two houses on a lot can be found in many urban 
settings and in many different ways. In several cases 
a granny studio is built in the garden or the garage 
is converted into a seperate dwelling for the elderly 
couple of the family. Both houses have their own 
kitchen, bathroom and bedroom and this creates a 
nice level of privacy for both the elderly and the rest 
of the family.

o   2 in 1 house
The 2 in 1 semi-detached house is designed for two 
families to live under one roof. The two homes are 
connected through a narrow corridor inside the 
house. Each home has its separate living room, 
dining room, kitchen, bathroom and bedroom. 
Although the house shares the same garden. With 
this type of design, two families can live in the same 
house under the same roof, and yet have their own 
privacy. 

o   2 adjoining halfplexes
These include duplexes, whether configured up-
and-down or side-by-side, as well as triplexes, 
four-plexes or a single family home coupled with 
a duplex on the lot. These consist of two buildings 
that may resemble a double apartment or duplex , 
but each has a separate parcel number. They are in 
fact seperated from each other so both parts of the 
family can live their private life while being close to 
each other.

Detached house   2 houses on a lot

Terraced house   2 in 1 house

Low-rise apartment          2 adjoining halfplexes

figure 2.14: Sketches of the different types of multigenerational homes
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02.3 Case Studies
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BETA-office - 3-generation house (2019)

Building information
Contemplating care between generations, a 
family comprising of two households decides to 
build a house together. While the younger couple 
already lives in the city, the grandparents live in 
the countryside and are keen to move back to the 
proximity of urban amenities.

Concept: Adapting with time
BETA-office (2019) states that for this mini-
apartment building a concept was devised capable 
of accommodating changing spatial demands over 
time. The elderly couple occupies the top apartment 
with generous views across the cityscape. This 
apartment has an elevator and level floors, making it 
very suitable for the elderly. The bottom apartment 
has an office and a direct relationship with the 
garden, making it ideal for a working family with 
young children.

Instead of reducing vertical circulation to a 
necessity, it occupies the heart of the building. This 
central access system allows a ‘surplus floor’ to be 
combined with either apartment. Initially used as 
a space for guests for the topmost apartment, this 
space can be easily added to the lower apartment 
through a few elementary technical amendments.

ArchDaily. (2019, 13 februari). Three Generation House / BETA office for 
architecture and the city. Geraadpleegd op 2 mei 2019, van https://www.
archdaily.com/911215/three-generation-house-beta-office-for-architecture-and-
the-city 

BETA-office. (2019, 23 april). ‘3 generation house’ | BETA office for architecture 
and the city. Geraadpleegd op 2 mei 2019, van https://beta-office.com/project/3-
generation-house/

figure 2.16: The concept of the house makes it able to adapt to future changes (ArchDaily, 2019)

figure 2.15: The house is built up like Brand’s idea of seperate building 
layers (ArchDaily, 2019)
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figure 2.17: A view on the back facade of the 3-generation house (ArchDaily, 2019)
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BETA-office. (2019, 23 april). ‘3 generation house’ | BETA office for architecture 
and the city. Geraadpleegd op 2 mei 2019, van https://beta-office.com/project/3-
generation-house/

figure 2.18: The plans of the house (BETA-office, 2019)
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BETA-office. (2019, 23 april). ‘3 generation house’ | BETA office for architecture 
and the city. Geraadpleegd op 2 mei 2019, van https://beta-office.com/project/3-
generation-house/

Positive design characteristics:
o   The building is able to adapt to changing spatial 
      demands over time
o   The structure is built through the use of the open 
     plan concept, making flexible infill possible.
o   The large size of spaces makes them 
     multifunctional and reduces the fact that spaces 
     can be used for just one function.
o   There is a clear seperation between tbe building 
     layers structure, skin and infill
o   Loose furniture components define the spaces 
     boundaries and are flexible for future change
o   The house is inhabited by a multi-generational 
     family and the seperation of the elderly from the 
     family with kids gives them privacy.
o   Shared spaces inbetween the two apartments 
     lets the house keep its value through time as it 
  can adapt to different lifestyle changes in the family.
o   The house is designed with a kind of simplicity 
   in shape, grid and plan, which enables easy change.

What would I do different?
o   There is no clear service zone seperated from the 
     flexible living area, making future changes to the 
     services and instalations hard.
o   The great use of overdimension to deal with 
     possible vange over time is not really a smart 
     solutions to deal with this. If you make something 
     large enough, it can always deal with changes.
o   Placing the elderly in the top apartment gives 
     accessability issues. In this case a giant and 
     expensive elevator is needed to keep the elderly 
     mobile in home.

figure 2.21: Interior view of the top floor (BETA-office, 2019)

figure 2.20: View of the transition between inside and outside (BETA-
office, 2019)

figure 2.19: Interior view of the ground- and first floor (BETA-office, 
2019)
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Kieran Timberlake Associates - 
Cellophane House (2008)

Building information
Cellophane House demonstrates a holistic approach 
to off-site fabrication. It is first and foremost a 
matrix for holding materials together to create an 
inhabitable enclosure. An aluminum frame provides 
the structure and the means to attach factory made 
elements together. It is designed to preserve all 
energy embodied in the house materials through 
rapid disassembly and recovery of all components 
for reassembly, helping to offset the millions of tons 
of construction and demolition debris generated 
each year.

Due to the nature of its connections, the house can 
be built or taken apart in pieces that range from large 
to small. For this prototype, integrated component 
assemblies—or chunks—were constructed on a 
factory over the course of three months, and simply 
stacked together on-site in sixteen days. 

Cellophane House is mass-customizable and able 
to adapt to a range of site conditions and climates 
through simple modifications. Since all structural 
loads are carried by the aluminum frame, it is 
simple to rearrange interior floor plans or substitute 
materials based on varied budgets and desires. It 
can be configured for both single and multiple units.

By creating a system into which pre-existing 
materials can be simply and cleanly inserted, the 
number of consultants needed to build the house is 
drastically reduced. Due to the nature of the joints, 
there are no specialized tools or facilities required, 
so the number of eligible fabricators is virtually 
limitless. 

The house is enclosed with a lightweight, energy-
gathering building envelope made of recyclable 
plastic film with photovoltaic panels adhered to its 
surface. PVs harvest energy from the sun and heat 
is captured in a cavity between layers and either 
held or released; minimizing the energy required 
for heating and cooling. The south facade features 
glazing with integrated photovoltaic cells, promising 
further energy independence. 

(KieranTimberlake, 2010)

KieranTimberlake. (2008). Cellophane House | Prefabricated Architecture & Design 
for Disassembly. Geraadpleegd op 2 mei 2019, van https://kierantimberlake.com/
pages/view/14/cellophane-house/parent:3

KieranTimberlake. (2010, 13 april). Cellophane House. Geraadpleegd op 2 mei 
2019, van https://www.architonic.com/en/project/kierantimberlake-cellophane-
house/5100378

figure 2.22: Section of the Cellophane house (KieranTimberlake, 2008)
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figure 2.23: Streetview on the Cellophane house (KieranTimberlake, 2008)
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KieranTimberlake. (2008). Cellophane House | Prefabricated Architecture & Design 
for Disassembly. Geraadpleegd op 2 mei 2019, van https://kierantimberlake.com/
pages/view/14/cellophane-house/parent:3

KieranTimberlake. (2010, 13 april). Cellophane House. Geraadpleegd op 2 mei 
2019, van https://www.architonic.com/en/project/kierantimberlake-cellophane-
house/5100378

figure 2.26: The cellophane house as seperate building layers (Kieran Timberlake, 2008)

figure 2.24: Plans of the cellophane house (Kieran Timberlake, 2008) figure 2.25: Facade detail (Kieran Timberlake, 2008)
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Positive design characteristics:
o   Prefabricated building components make 
     disassembly or future change easy.
o   The structure is built through the use of the open 
     plan concept, making flexible infill possible.
o   Able to disassemble and reassemble the whole 
     house multiple times.
o   There is a clear seperation between tbe building 
     layers structure, skin and infill
o    Loose furniture components define the spaces 
      boundaries and are flexible for future change.
o   Able to easily adapt to different environments  
     and conctexts
o   Sustainable in long-life, no construction debris, 
     and energy-gathering
o  Good seperation of service zones and the rest of 
     the flexible living space makes future change easy.
o   The house is designed with a kind of simplicity 
   in shape, grid and plan, which enables easy change.

What would I do different?
o   The aluminium frame gives the house a industrial 
     character and not house-like.
o   The house is very transparent with low levels of 
 privacy, making it not suitable for every environment.
o The house is not well-suited for a multi-
    generational family

figure 2.28: Transition from inside to outside(Kieran Timberlake, 2008)

figure 2.27: Interior of the kitchen as a whole building 
component(Kieran Timberlake, 2008)
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02.4 Persona’s and Scenario
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Persona’s

In order to create a more user-oriented design you 
will need an understanding for people. Provisional 
persona’s of a multi-generational family will be 
created to help in the design process as this will give 
a spectrum of behaviour, goals, needs and pains of 
the users of the design. Provisional persona’s are 
cruder versions of persona’s which are used when 
you are without data set from to which to extract 
patterns (Goodwin & Cooper, 2009). 

JOHAN SARAH

NIELS SANNE

DAAN EVA TOM

From data of the CBS (2007) can be concluded that 
a family with two children living at home is the most 
common family household composition in the Neth-
erlands, and according to the household forecast by 
Statistics Netherlands a family with children remains 
the most common form of life in the future. There-
fore I will create a multi-generational family with 
two married 65+ persona’s, who live together with 
one of their kids and their partner and two kids.

figure 2.29: Family tree of the multi-generational family Mulder

Family Mulder
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Age:   70
Gender:  Male
Occupation: Retired
  Married with 3 children

Behavior:
Johan is a retired man who is happily married to 
Sarah with whom he has four children. In his spare 
free time of his retirement he loves to stay socially 
active with his friends and go to events to have fun 
experiences. He wants to continue his passion for 
his hobbies of painting and managing the football 
team of Niels.

Goals:
- Staying physically healthy as long as 
 possible.
- Being there for his kids and grandkids.
- Staying socially active in the community.
- Continue passion for painting.
- Becoming champion with his football team.

Needs:
- Staying in touch with friends and family.
- Daily exercise.

Pains/Frustrations:
- Has a bad right knee.
- Finding events to go to.

Daily routine:
08.15 - 08.45 - bringing Daan to school
10.00 - 13.00 - drawing / painting
16.15- 16.45 - picking Daan up from school
13.15 - 18.00 - taking care of Daan and Eva
18.30 - 19.00 - family dinner
20.00 - 22.00 - managing football team
22.00 - 07.00 - sleeping

JOHAN

Age:   68
Gender:  Female
Occupation: Retired
  Married with 3 children

Behavior:
Sarah is a freshly retired primary school teacher who 
is happily married to Johan with whom she has four 
children. With her spare free time of her retirement 
she is keen to move back to the proximity of urban 
amenities where she can stay socially active by 
doing work for the community and be closer to her 
grandkds to see how they grow up.

Goals:
- Staying physically healthy as long as 
 possible.
- Being there for her kids and grandkids.
- Staying socially active.
- Working for the community / neighbourhood

Needs:
- Staying active in the community.
- Socializing with friends and family.
- To be more independant.
- Being closer to her grandkids

Pains/Frustrations:
- Slightly falling hearing.

Daily routine:
08.00 - 08.30 - bringing Eva to kindergarten
12.45 - 13.15 - picking Eva up from kindergarten
13.15 - 18.00 - taking care of Daan and Eva
18.30 - 19.00 - family dinner
19.30 - 21.00 - community work
22.00 - 07.00 - sleeping
 

SARAH
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Age:   36
Gender:  Male
Occupation: Entrepreneur
  Married with 2 children

Behavior:
Niels is a full-time entrepreneur and a father of 
two children. He works away from home a lot 
which makes it hard to spend a lot of time with his 
family who he loves a lot and wants to provide a 
good home for. He loves to plan family activities and 
playing football with his friends.

Goals:
- To learn something new everyday and apply 
 it to his well-being and career.
- Providing for his family.so his kids can have 
 everything they need, such as good
 education and having fun experiences.
- Becoming champion with his football team.

Needs:
- To feel productive and engaged with both his 
 work and his family.
- Having time to relax.
- A responsible care assistent for the kids.
- Making promotion at work to get more   
 financial income.

Pains/Frustrations:
- Long work days 
- Limited time for his family and relaxing.

Daily routine:
09.00 - 17.00 - work
18.30 - 19.00 - family dinner
20.00 - 22.00 - playing football
23.00 - 07.30 - sleeping

NIELS

Age:   34
Gender:  Female
Occupation: Teacher
  Married with 2 children

Behavior:
Sanne is a busy mother of two children, who is 
focused with her full-time teaching career and her 
family. She loves spending time with her family, but 
often must schedule it around her long work days. 
She loves to cook, read and stay active by doing 
morning runs and wants to have another kid.

Goals:
- Raising her kids well and gving them   
 everything they need. 
- Making her family happy by giving them 
 memorable experiences and being proud of 
 her husband and kids.
- Having another kid to complete the family. 

Needs:
- To have more quality time with her family.
- Having another kid.
- A responsible care assistent she and her 
 husband can lean on when they are at work 
 or have some alone time.

Pains/Frustrations:
- Managing a busy life of combining work and 
 being there to raise her kids.
- Limited time to relax.

Daily routine:
07.00 - 07.30 - morning runs
08.30 - 16.30 - work 
18.00 - 19.00 - family dinner
23.00 - 07.30 - sleeping

SANNE
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Age:   5
Gender:  Male
Occupation: Primary school
  
Behavior:
Daan is the oldest child of Niels and Sanne who just 
started at primary school. He is a very energetic boy 
who loves to play football, going outside with his 
friends and game on his Playstation. He is very keen 
to learning new things at school.

Goals:
- Making new friends and spending more 
 time with them.
- Getting better at playing football.
- Learning to read and count numbers.

Needs:
- Happiness.
- Playing sports (football)
- Gaming.
- Spend more time with his parents.

Pains/Frustrations:
- Eating vegetables.
- Going to bed early.

Daily routine:
08.30 - 16.00 - school
18.30 - 19.00 - family dinner
19.30 - 21.00 - playing football

DAAN

Age:   3
Gender:  Female
Occupation: Kindergarten

Behavior
Eva is the youngest child of the Mulders and spends 
her days at kindergarten. She is a very positive girl 
who loves to spend time with her family and friends 
from kindergarten. She loves to play with her toys 
and dolls and has a fascination for animals.

Goals
- Making new friends and spending more 
 time with them.
- Going to school like her big brother.
- Going independantly to the potty.

Needs
- Happiness. 
- Getting new toys.
- Having a pet.
- Spend more time with her parents.

Pains/Frustrations
- Being scared .
- Fighting with her brother.

Daily routine:
08.30 - 13.00 - kindergarten
18.30 - 19.00 - family dinner

EVA
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Scenario

Scenario: 0 --> 15 years

2019
Today.

2021
Parents Niels and Sanne get a third kid. A boy named 
Tom. This means they need an extra bedroom in the 
house for Tom and need someone to take care of 
the baby when they are at work.

2024
Niels makes promotion at work and gets a 
raise. This means he has a higher financial 
income and he gets the desire to live 
bigger at home. He wants an extra space where he 
can relax away from the kids.

2026
Johan’s bad knee gets worse and he is forced to 
live in a wheelchair. This means Johan has mobility 
issues where he can not get up the stairs. He needs 
to live on level ground floor with all functions or 
adaptable solutions in order to still make use of all 
the functions in the house.

2029
Niels’s job gets more flexible and he wants to get 
a home office from where he can work 2 days a 
week and receive clients. This also gives him the 
opportunity to give home care to Johan when 
necessary.

2034
Daan just finished middle school and is starting at 
the university of Rotterdam. He moves out of the 
house as he wants to live on his own.

Needs

+ bedroom for third kid

+ private space to relax for Niels and Sanne

+ accessability for Johan to upper floor or living on 
the ground floor

+ home office for Niels

- one less bedroom
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2019 2021 2024 2026 2029 2034

Today +15 years

figure 2.30: Scenario plan for the family’s lifestyle changes in the coming 15 years
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Introduction
In this study, the practical framework, the design of 
the house of the future, is projected on an existing 
master plan. In this particular situation I have chosen 
for the urban development masterplan of Merwede 
in Utrecht, the Netherlands. The goal of this plan 
is the realization of a special district: a healthy, 
sustainable and lively area for living, working and 
recreation and culture. The fact that Merwede 
has the ambition to present itself as the model 
for a healthy and sustainable city, with innovative 
applications in the field of reuse, energy extraction, 
mobility systems and climate adaptation, makes 
the masterplan ideal for the studio architecture 
of tomorrow. All information of the masterplan 
comes from the document ‘‘Schetsontwerp 
Stedenbouwkundig plan Merwede’’.

Task and ambition
A brand new citydistrict is rising along the 
Merwedekanaal in Utrecht, the Netherlands. The 
now distant and inaccessible office and industrial 
area will be transformed in the coming years into 
an attractive, sustainable and highly urban area for 
living, working, culture and recreation. In the Spatial 
Strategy, published in 2016, in which the municipality 
is fully committed to urban densification, the 
Merwedekanaalzone has been designated as one of 
the four priority area developments.

In the Merwedekanaalzone, the 24-hectare 
area Merwede, located between Europalaan, 
Beneluxlaan, the canal and Koningin Wilhelminalaan 
- occupies a prominent place. The intention is to 
build five to six thousand homes in addition to the 
existing Max and Lux   et Pax residential complexes. 
Merwede is a so-called ‘sub-center’, also referred 
to as a focal point: a complete city district where it 
is not only pleasant to live in, but which also plays 

a significant role at city and regional level: due to 
the diverse activities, the rich function offer and 
the pleasant atmosphere, the city district is worth a 
visit. Finally, Merwede presents itself as the model 
for a healthy and sustainable city, with innovative 
applications in the field of reuse, energy extraction, 
mobility systems and climate adaptation.
The transformation of the Merwedekanaalzone 
cannot be viewed separately from the developments 
in the station and Jaarbeurs area. With the 
construction of the so-called Beurskwartier, 
among other things, the Utrecht city center will be 
expanded “by rail”. The Merwedekanaalzone - and 
therefore also the Merwede district - will be the 
stepping stone between this New Center and the 
surrounding neighborhoods.

There isn’t a finished plan with accompanying 
business case is for the realization of Merwede. 
After all, the plan area is an area with buildings, 
functions and users. In addition, the intention is to 
involve other initiators in addition to the members of 
the owners collective. Moreover, the circumstances 
under which Merwede must come about are 
changeable and unpredictable, while the ambitions 
turn out to be sky-high - you have to consider: car-
free, a testing ground for innovations in the field of 
energy neutrality and a fully-fledged city district. 
This means that the development strategy has to be 
characterized by a high degree of flexibility.
The spontaneous, sometimes temporary and mostly 
creative activities and functions can contribute to 
the transformation into a city district. By already 
installing temporary public spaces, more visitors 
can be drawn to the area. In this way Merwede 
becomes more popular, the existing functions 
become more known and the chance increases that 
they contribute to the development of a mixed and 
attractive city district.

Eigenarencollectief Merwede. (October 2017). Schetsontwerp 
Stedenbouwkundig plan Merwede.
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Eigenarencollectief Merwede. (October 2017). Schetsontwerp 
Stedenbouwkundig plan Merwede.

Google Maps. (2019). Utrecht. Foto. Geraadpleegd van https://www.google.
com/maps/place/Utrecht/@52.0867575,5.1227636,13.34z/

Wikipedia. (2019). Utrecht (provincie). Foto. Geraadpleegd van https://
nl.wikipedia.org/wiki/Utrecht_(provincie)

figure 3.3: Location of the plan area in the city (Eigenarencollectief Merwede, 2017)

figure 3.1: Location in the Netherlands (Wikipedia, 2019) figure 3.2: Location in Utrecht Google Maps, 2019)
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Three principles as a guide for the new Merwede
1. Creating a “living laboratory” for innovations
 in the field of energy neutrality, circular
 systems, mobility and health. 
2. Creating a lively part of the city, urban,
 attractive, and mixed. 
3. Building on existing structures and qualities. 

1. The testing ground
The new neighborhood is a model of the healthy, 
sustainable and climate-proof city. Research into 
these topics is needed, knowledge development, 
but especially practical experience. Because the 
design for Merwede explicitly creates space for 
innovations in the field of mobility, energy, health, 
circularity and the environment, the city district 
will function as a modern testing ground. That 
means a continuous search and experimentation 
to ultimately arrive at the healthiest, most energy-
neutral and climate-proof city district. This aim fits 
in seamlessly with the stamp ‘Healthy Urban Living’.

With regard to health, it is about air quality, reducing 
noise nuisance and combating heat stress. Healthy 
behavior must be encouraged, for example through 
good nutrition through urban agriculture and the 
promotion of sport and exercise. In the field of 
energy, it is about realizing a city district that runs 
entirely on renewable energy. In addition, waste 
and materials from buildings and public spaces 
are reused as much as possible. Climate resilience 
is about the collection and drainage of rainwater. 
High-quality greenery must increase biodiversity.

Mobility has a key role. The distance to facilities, work 
and places to relax remains small, which means car 
use is not a necessity. This makes alternative modes 
of transport like walking, cycling, public transport 
and the new concept of “mobility as a service” more 

promising. The personal car will soon no longer be 
the obvious means of transport, which means less 
parking and more space for other functions.

2. A fully-fledged city district for everyone
Above all, Merwede will be a lively and attractive 
neighborhood for everyone. This means that 
the urban development plan provides sufficient 
and high-quality connections with surrounding 
neighborhoods. The canal may no longer be a 
barrier and the closed nature of the former office 
and industrial area must be opened up. Through 
the use of new bicycle and walking routes Merwede 
opens its doors to the rest of the city. The city district 
will soon be accessible for everyone.

That focus on cycling, walking and public transport  
must achieve an increase of liveliness at street level. 
It is a global trend to continue putting people at the 
center of the design of urban areas instead of cars, 
which increases the  quality of urban life.

The urban design for Merwede focuses on a fine-
meshed and car-free street pattern, supplemented 
with building blocks of different sizes, a high-
quality design of public space and special attention 
to the relationship between building and street.
Programming building plinths with cultural facilities, 
activities and stores. Cars are banned and parking 
takes place in underground or indoor garages.

In a lively and neighborhood, a varied population 
structure and social connections are crucial. Within 
the range of apartments, this requires a variety of 
housing types in different price ranges. In collective 
inner gardens and outdoor spaces everyone can 
meet. The rise of the sharing economy will increase 
social contact between people and groups. Not only 
cars are shared, but also facilities and services.

Eigenarencollectief Merwede. (October 2017). Schetsontwerp 
Stedenbouwkundig plan Merwede.
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Eigenarencollectief Merwede. (October 2017). Schetsontwerp 
Stedenbouwkundig plan Merwede.

figure 3.8: Towards an open area (Eigenarencollectief Merwede, 2017)figure 3.4 Merwede as a link between the surrounding neighborhoods 
(Eigenarencollectief Merwede, 2017)

figure 3.5: Towards a robust green structure (Eigenarencollectief 
Merwede, 2017)

figure 3.6: Towards space for pedestrians and cyclists 
(Eigenarencollectief Merwede, 2017)

3. Identity and history as a basis
The urban design is based on and takes into 
account the rich history, existing functions 
and special characteristics of the place. The 
Merwedekanaalzone has known many forms over 
the centuries. The Romans were here and later 
growers of fruit and vegetables. Later industry, 
business and offices, and now housing. The place 
has always been recognizable.

Some historical layers are still visible. The so-called 
“diagonal” in the street pattern on the east side is 
a relic of the medieval agricultural allotment. The 
buildings on the site of the former OPG medicine 
factory make the industrial past perceptible. This 
historic stratification is an ideal handle to give the 
new Merwede district a powerful and transcendent 
characteristic. 
Finally, the identity of the area is determined by 
creative and social capital. In addition to creative 
places the area has numerous (temporary) functions 
and activities. Think of a skate and climbing hall, 
various catering establishments, a fish farm and a 
sewing workshop. Such functions already provide 
liveliness, encounters, surprise - so it is logical that 
they must be preserved for the area.

figure 3.7: Expanding existing places (Eigenarencollectief Merwede, 
2017)
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Urban development framework

The urban development is partly based on existing 
qualities and existing structures. It is not only the 
foundation for the configuration of building blocks 
and public spaces, it also has a role in making the area 
more open. Three main areas can be distinguished 
in the framework. Along the Merwedekanaal 
the banks become decorated into a car-free and 
elongated canal park, which is also part of the cycle 
route. On the other side of the neighborhood, the 
Europalaan acts as an avenue: the main access road 
for car traffic, cyclists and pedestrians and public 
transport. Cars can enter the new city district in 
just four places - in the direction of underground 
and indoor parking garages. Bus and tram stops are 
located at two of these entrances. The new avenue 
has four crossing places, in order to create a good 
connection with the Park Transwijk on the other 
side of Europalaan. This park can grow into a “green 
counterpart” of the dense city district and make 
connections with Kanaleneiland, sports park Nieuw 
Welgelegen and the various water features.

The fine-meshed and traffic-calmed network in the 
central area is primarily intended for accommodation, 
cycling and walking. The so-called “backbone” runs 
north-south, an informal route along squares, 
inner gardens and places, including already existing 
meeting points. The backbone connects Merwede 
with the rest of the Merwedekanaalzone (subarea 4 
in the north, subarea 6 in the south). Perpendicular 
to the backbone are the car-free residential streets, 
three of which are being upgraded to new east-
west connections, to increase the desired open 
character of the urban area. At the places where 
these connections cross the backbone, squares 
are created with specials - special public functions 
and facilities.The most northerly route establishes 

a connection with Rotsoord in Hoograven, a 
comparable place with start-ups, pop-up restaurants 
and a mix of urban facilities. The southern route 
connects the Kanaleneiland district with Hoograven. 
The passage along the historic diagonal - which 
will be arranged as a “water axis” - ensures that 
pedestrians can easily go from Park Transwijk to 
the canal. These routes are characterized by clear 
design, sight lines and clear landmarks. Cyclists and 
pedestrians in particular must be able to find their 
way automatically - through the neighborhood, to 
facilities, places and sights, towards the rest of the 
city.

In the framework, the building density and the 
building height are not the same everywhere. Along 
the Europalaan, the neighborhood has a highly 
urban character, with building blocks that occur 
in the Beurskwartier or Amsterdam Westerdok. 
The dense development is like a “street wall” with 
a maximum building height of 70 meters. The 
density and the building height decrease towards 
the Merwedekanaal. The building blocks are 
comparable to those in Zijdebalen, the Utrecht 
new development project along the Vecht. Height 
accents are realized at specific locations. These 
buildings increase the orientation and are situated 
in such a way that it is not at the expense of sunlight 
in popular places and junctions. 
With regard to the existing buildings, in a subsequent 
phase it will be examined which buildings are 
preserved (and redeveloped) and which buildings 
must disappear.

Merwede receives a mixed urban program in which 
living is dominant. The intention is that between five 
and six thousand homes will be built. In addition, 
twenty percent of the program is reserved for 
shops, schools, cultural facilities and companies.

Eigenarencollectief Merwede. (October 2017). Schetsontwerp 
Stedenbouwkundig plan Merwede.
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Eigenarencollectief Merwede. (October 2017). Schetsontwerp 
Stedenbouwkundig plan Merwede.

          Sunny places           Change in density and height         Sight lines and landmarks

figure 3.9: Merwede as a link between the surrounding neighborhoods (Eigenarencollectief Merwede, 2017)

       Spatial framework            Places      Specials
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Eigenarencollectief Merwede. (October 2017). Schetsontwerp 
Stedenbouwkundig plan Merwede.

figure 3.10: Chosen plot (Eigenarencollectief Merwede, 2017)

N

Project location

Chosen project plot

The chosen project plot is located along the 
Merwedepark next to the canal in the east of the 
Merwede district. It is a plot where a lot happens 
and context can be of big influence to the design.

The plot is located in a urban building block with 
various heights with an inner green courtyard in 
the middle. On the front the plot has views over the 
green strip of the parc that follows the banks of the 
canal. The urban development framework stated 
the following requirements for this plot :

- Function: Living 
- Size:  22x15m
- Height: Around 3 stories high

figure 3.11: Chosen plot in red in the urban context
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figure 3.12: Merwede urban development plan (Eigenarencollectief Merwede, 2017)
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Living at the Merwerdepark

The banks of the Merwedekanaal are designed as 
an elongated park, with walking, cycling and skating 
routes. The green zone is part of the cycle route, 
but above all it is a place for entertainment and 
relaxation for Merwede. The quay can be interrupted 
at various places to create a place to stay on the 
water. The park will have a robust green bank with 
various large green spaces as the references from 
figure 51 show. 

figure 3.13: Urban section of the Merwedepark (Eigenarencollectief 
Merwede, 2017)

figure 3.14: Reference or example of architecture at the canal 
(Eigenarencollectief Merwede, 2017)

Eigenarencollectief Merwede. (October 2017). Schetsontwerp 
Stedenbouwkundig plan Merwede.
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figure 3.15: Solar path around the plot

figure 3.16: Surrounding buildings figure 3.17: Surrounding green and water

Plot analysis

The plot is located in an urban building block with 
buildings of various heights. The surrounding 
buildings will al be taller than the taken plot as the 
north and south located neighbouring buildings will 
be five to six stories high next to the three-story high 
chosen plot. To the east and west the building has 
open views to the green strip of the Merwedepark 
and the canal, and the inner green courtyard of the 
building block.

N N
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figure 4.1: The concept of the design
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Concept

The assignment is to design a future friendly and 
adaptable multi-generation house in order to deal 
with the growing group of elderly people who need 
to be able to live longer indepentdantly at home. 

Through the use of the multi-generational house 
typology it should be possible for elderly to live 
longer at home as this can have multiple benefits 
for a family as they should be able to take care of 
the elderly when necessary. 

Through the use of adaptable and flexible concepts 
in the design of the house, it should be possible for 
the house to evolve and easily adapt to changes in 
lifestyle of the users, keeping the house useful in 
the future and therefore extending the lifetime of 
houses making them more sustainable. 
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Program of requirements

The program for the multi-generational home is 
devided over two seperated houses. A private home 
for the elderly and a private home for the family 
with kids with all the functions a single household 
needs. A shared diner area is the place where both 
households come together at night to enjoy each 
others company. The ground floor will contain the 
living area’s as the upper floors will contain the 
private bed and bathrooms. Both houses will be 
connected to a service block which will contain the 
kitchens, bathrooms and toilets.

20 m2

service zone

80 m2

flexible living area

100 m2

home Johan & Sarah

200 m2

home Niels, Sanne & kids

160 m2

flexible living area

40 m2

service zone
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PROGRAM

2 semi-seperate apartments
- Johan & Sarah
- Niels, Sanne & kids

Johan & Sarah
- Entrance
- Living room
- Small kitchen + dining area
- Master bedroom
- Bathroom 
- Toilet
- Laundry room
- Flexible space (fitness/hobby/storage)
- Garden

Niels, Sanne & kids
- Entrance
- Living room
- Large kitchen + family dining area
- Bedroom kids 
- Master bedroom
- Bathroom 
- Toilet 
- Laundry room
- Flexible space (work/guest bedroom)
- Storage
- Roof terrace
- Garden

QUANTITY 
 

1
1
1
1
1
2
1
1
1

1
1
1
2
1
2
3
1
1
1
1
1

SIZE

5   m2
25 m2
15 m2
20 m2
10 m2
1   m2
3   m2
20 m2
______+
100 m2

5   m2
25 m2
25 m2
15 m2 
20 m2
10 m2 
1   m2 
7   m2
25 m2 
15 m2
25 m2
_____+
200 m2
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Design steps

Site
- 22x15 m
- around 3 stories high

Location
- Front: faced north-east  
   views park and canal / open
- Back: faced south-west 
   sunlight / garden / open
- North: high adjacent building (5-stories)

Structure
- Simple grid: 5x4m
- Skeleton (column/beam) concrete structure 
   flexible infill

4

4

4

5

figure 4.2: Design guidelines diagrams
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Program
- Semi-private houses for multi-gen family
   seperate grandparents / family+ kids
- Dining area as the heart for both houses

Zoning
- Sides: semi-private houses:
   grandparents / family+ kdis
- Middle: Service zone for both houses
- Routing inbetween 

Adaptability
- Seperating building layers (structure/skin/infill)

- Flexible moveable walls make different spatial 
   arrangements possible according to family’s needs

figure 4.3: Design guidelines diagrams
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figure 4.4: Front view of the ‘Evolving House’
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Building as a set of seperate layers

In order to create a flexible home, I try to follow 
the theory of Brand’s model for building layers and 
Habraken’s Open building.

Brand’s (1994) model for building decomposition 
envisions a building as a set of ‘shearing’ layers that 
change at different rates. The more the layers are 
connected, the greater the difficulty and cost of 
adaptation. Habraken’s ‘open building’ concept is 
an approach to design that increases the variety, 
flexibility and quality of space. Open Building 
operates on a similar set of guidelines like Brand, 
recognizing that certain layers of intervention exist 
within a building. 

I tried to disentangle the various parts of a building 
(structure, services, skin, infill) and recognize that 
these various parts have different lifespans and will 
be changing over time. Interface between systems 
within the building should allow for the replacement 
of one with another performing the same task, with 
little interruption to the rest of the building. This 
creates a high level of adaptability in the design. 
The design of all different layers will be elaborated 
further on.
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Roofing

Infill

Skin (glass, walls, cladding)

Service zone

Structure

Site

figure 4.5: Axonometric exploded drawing of the seperate building layers
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Relationship to the urban context

The home is located in an urban building block 
with buildings of various heights. The surrounding 
buildings will al be taller than the taken plot as the 
north and south located neighbouring buildings will 
be five to six stories high next to the three-story high 
home. Therefore the building will be completely 
closed on the sides to keep maximum privacy.

The front and back facade of the building have a 
very open character with a lot of glass. This offers 
wide and beautiful open views to the green strip 
of the Merwedepark and the canal on the front, 
and the inner green courtyard of the building block 
on the back. The unique appearance of the home 
makes it stand out in the busy streetlife near the 
quay and the wooden materialization of the service 
core makes it fit in nicely with the green character 
of the parc.

figure 4.7: Section B-B 1:200
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figure 4.6: Location 1:1000
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figure 4.8: View on the house from the Merwedekanaal

figure 4.9: Front view to the house from the bike route
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figure 4.11: Back view of the house from the inner building block’s courtyard

figure 4.10: View on the Merwedekanaal from the balcony of the house
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Structure and grid

The main structure is built up out of a prefabricated 
concrete frame structure. This consists out of 
concrete columns, beams and floor slabs. By using a 
skeleton structure I create an open floor plan which 
is extremely flexible. The spaces can be filled in 
and seperated as you like since there are no load-
bearing walls. 

The columns and beams are placed in a simple grid 
of 4x5m. This creates spaces of 20m2 inbetween the 
structure, which creates the possibility of optimal 
flexibility as it is large enough to fit any function in 
a house and it is on the other hand not too big. This 
eliminates thight-fit functionalism.

figure 4.12: Axonometric drawing of the concrete skeleton structure
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figure 4.13: Structural grid in the plan
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Service zone

Both semi-private houses will be linked to a central 
service zone. This block contains all the functions 
which need pipework. Placing them together makes 
them easily accessible and easy to build, which 
creates a high level of flexibility.

The service block contains the kitchens, bathrooms, 
toilets and technical rooms of both households. 
The entire block is made out of a prefabricated 
timber frame structure and will be cladded in 
vertical wooden slats. This creates a recognizable 
architectural identiity for the service block in both 
the interior as the exterior of the house.
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figure 4.15: Floor plans of the service block

figure 4.14: Perspective on the architecture of the service block
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Roof
Tilted roof to the south is used to induce energy 
from solar panels

Third floor
The low ceiling third floor is used as a technical room 
foor the energy conversion and storage for the solar 
panels and the mechanical ventilation unit. The 
installations will be distributed to the living area’s 
through a chase wall

Second floor
The second floor has only one bathroom and toilet  
for the adults master bedroom. It will also contain a 
laundry / storage space.

First floor
The service block will contain 2 bathrooms and 2 
toilets on the first floor. One for each household.

Ground floor
The ground floor will contain on the front a shared 
garage next to the entrance of both households. 
The middle situates a chase wall with on both 
sides toilets for both homes. On the other end two 
kitchens are placed. A small minimal one for the 
elderly and a large (shared) one for the whole family 
to come gather during dinner. Inbetween these 
kitchens a sliding wall is located which can close of 
the dwelling from each other.

figure 4.16: Axonometric exploded drawing of the service block’s floors
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Facade

The facade tries to express the interior spatial 
zones. The interior has a clear spatial zoning with 
two seperate dwellings of living areas on both sides 
with a closed service core in the middle, which are 
connected through transparent routing zones.

Each zone has its own architectural identity and 
appearance. The service zone has a closed character 
and is covered completely in vertical wooden slats 
and the routing zone is completely transparent and 
open with glass. The living area’s have a different 
indentity as they are covered with dark grey / black 
masonry complemented with white plaster.

The front facade is characterized through a dark 
ground floor of black masonry. It has a slight 
setback in the facade in the shape of a planter, 
which creates an intermediate space between the 
busy streetlife and the private interior living spaces. 
This setback is extended to the upper floors in the 
shape of balconies. The floor lines are accentuated 
with a white plaster, creating a dynamic line which 
resembles the dynamic lifestyles of the different 
inhabitants. The back facade follows this same 
principle. Both the front and back facades have an 
open character with a lot of glass and therefore 
large amount of daylight inside.

figure 4.17: View on the front facade
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figure 4.18: Materials used in the facade of the house - dark grey/black masonry, vertical wooden slats, white plaster, glass windows
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figure 4.19: Front facade of the house
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Flexible infill

Moveable closetwalls
Through the use of a moveable closetwalls in the 
design of the house it is possible to create flexible 
spaces that can serve multiple functions. Figure 
4.20 and 4.21 show references of apartments that 
also use moveable wall partitions in clever ways to 
deal with space optimalization.

Such a multifunctional and flexible design is possible 
thanks to this movable wall partition which lets the 
inhabitants divide the spaces of the house according 
to their needs. This creates a flexible design that 
has several spaces that can fit multiple purposes, 
making it easy to adapt to future changes.

figure 4.20: Reference of a moveable closetwall (HomeEdit, 2016) figure 4.21: Reference of a moveable closetwall (HomeEdit, 2016)

HomeEdit. (2016). Apartments With Movable Walls Inspire Through Flexibility. 
Foto. Geraadpleegd van https://www.homedit.com/apartments-with-movable-
walls/
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The moving of a closetwall goes by pushing the wall 
on the rails in the direction you want it to go to. This 
will only take about 10 seconds to do.

  10 seconds

  1 person pushing (easy)

figure 4.22: Use of moveable closetwall in the design
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figure 4.23: View of the living room of the dwelling of the family with kids

figure 4.24: View of the living room of the dwelling of the elderly couple
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figure 4.26: View of one of the kids bedrooms

figure 4.25: View of the elderly couple’s bedroom
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Floor plans

figure 4.27: Floor plans of the ground and first floor 1:200
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figure 4.28: Floor plans of the second and third floor 1:200
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Zoning

The house is divided into clear spatial zones which 
gives the house’s character and atmosphere a 
certain clarity. The private and flexible dwellings 
of the elderly and the adults with kids are located 
on both sides with a service zone and dining area 
in the middle. These are connected through routing 
zones which hold the stairs and the hallways. The 
ground floor holds the public living spaces as the 
upper floors hold the private functions such as the 
bedrooms and bathrooms. In the dwelling of the 
adults with kids there is a seperation in floors as the 
kids have the bedrooms on the first floor and the 
parents have their private area on the second floor.

Each zone has its own architectural identity and 
appearance. The service zone has a closed character 
and is covered completely in vertical wooden slats 
and the routing zone is completely transparent and 
open with glass. The living area’s have a different 
indentity as they are covered with dark grey / black 
bricks complemented with white plaster.
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figure 4.29: Spatial zoning in Section A-A 1:200
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figure 4.30: Spatial zoning in the ground floor plan 1:200
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Routing

Both dwellings have a personal entrance, located 
next to the service block. Once inside the building 
you are located in the entrance hall which is in the 
routing zone. This routing zone is located inbetween 
the living area, the service area  and the stairs, which 
keeps the routing simple and clear and all functions 
close by. The dwellings are on the interior only 
connected through the kitchen and dining area. This 
is the place where the family comes together.

The routing zone’s has it’s own architectural 
expression as it is completely cladded in glass. This 
keeps the routing clear and full of daylight and makes 
a good connection inbetween the architecture of 
the flexible living areas and the service zone. The 
stairs start in the kitchen and go up to the front of 
the house from where a beautiful view opens up to 
the green Merwede parc and canal.
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figure 4.31: Axonometric drawing of the floor plans and rise points
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figure 4.32: Routing in the ground and first floor
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figure 4.33: View on large kitchen and family dining area

figure 4.34: Nice view on the Merwede parc and canal when walking up the stairs
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figure 4.36: Back view from the sunny roof terrace over the whole Merwede district

figure 4.35: View oin one of the bathrooms in the service block. Alternating vertical wooden slats give both privacy as daylight to the space.
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Sustainability and Building Physics

One of the main objectives of the house is 
producing a sustainable home. Mainly in the sence 
that it should stay functional and of value for a long 
period of time, but being sustainable in the sence 
of building physics is also part of this. The house 
will be insulated very well and it will induce it’s 
own electricity and through efficient mechanical 
ventilation the house will be able to cool and heat 
itself.

Electricity
In order to induce electricity in a sustainable manner, 
twelve solar panels will be put on top of the south 
faced tilted roof of the service zone. These solar 
panels will have the capability to induce electricity 
in a sustainable way for the inhabitants. An inverter, 
located at the technical room on the top, will create 
usable electricity from the generated energy from 
the solar panels. This will then be ditributed to the 
different floors through the chase wall in the service 
core.

figure 4.37: Installation drawing of electricity
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Ventilation
In order to heat and cool the entire home, a 
mechanical ventilation unit will be placed in the 
technical room on the top of the service core. 
Through ventilation ducts the air is ditributed to the 
spaces.

figure 4.38: Installation drawing of ventilation
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2019 2021 2024 2026 2029 2034

Today +15 years

figure 4,39: Scenario plan for the family’s lifestyle changes in the coming 15 years
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Scenario design

A scenario of the future fifteen years of the 
inhabitants is made to explore the future use of 
the design from the viewpoint of the user. The 
scenario consists of five generally frequent major 
life changing events which will effect the daily life 
of the inhabitants and therefore the design of the 
house should evolve with these lifestyle changes.

Through the use of adaptable and flexible concepts 
in the design of the house, it should be possible for 
the house to evolve and easily adapt to changes in 
lifestyle of the users, keeping the house useful in 
the future and therefore extending the lifetime of 
houses making them more sustainable. 

The life changing events the house should be able 
to adapt to are:

o A new born baby in the family
o A house expansion because of a salary raise
o Accessability for a person in a wheelchair
o A home office
o A kid moving out 
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Scenario 1

2019 2021 2024 2026 2029 2034

Change
Parents Niels and Sanne want to get a third kid. A 
boy named Tom. This means they need an extra 
bedroom in the house for Tom and need someone 
to take care of the baby when they are at work.

Need
+ bedroom for third kid: Tom
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A moveable closetwall on the first floor makes 
different spatial arrangements with different 
functions possible. In the first situation a small 
storage space, fitness room or guest bedroom is 
possible and by sliding the wall to the hallway, a 
large bedroom can be made for a third kid. The plan 
of the first floor in figure 4.40 shows how the change 
creates a full-fledged extra bedroom in the house.

figure 4.40: First floor plan change when Niels and Sanne get a third kid

The moving of a closetwall goes by pushing the wall 
on the rails in the direction you want it to go to. This 
will only take about 10 seconds to do.

  10 seconds

  1 person pushing (easy)
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Situation 1 - Moveable wall to the right. Large play area in the hallway and small storage space 

Situation 2 - Moveable wall in the middle. Both hallway and flexible space can have a function.

Situation 3 - Moveable wall to the left. Space for a large bedroom for extra kid on the right.

figure 4.41: Sections of functional changes with moveable closetwall
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Situation 1 - Small storage space

Situation 3- Large bedroom

figure 4.42: Functional change before and after the wall moves
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Scenario 2

2019 2021 2024 2026 2029 2034

Change
Niels makes promotion at work and gets a raise. This 
means he  has a higher financial income and he gets 
the desire to live bigger at home. He wants an extra 
space where he can relax, away from the kids.

Need
+ extra space to relax for Niels and Sanne



125

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PR
O

D
U

C
ED

 B
Y 

A
N

 A
U

TO
D

ES
K

 E
D

U
C

A
TI

O
N

A
L 

PR
O

D
U

C
T

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PR
O

D
U

C
ED

 B
Y A

N
 A

U
TO

D
ESK

 ED
U

C
A

TIO
N

A
L PR

O
D

U
C

T

figure 4.43: Second floor plan change when Niels and Sanne build an expansion

Creating an expansion on a house is never easy. 
But knowing that a design is not a static object 
and changes over time, I have already designed a 
part which is suitable for future expansion. On the 
second floor I have designed a part of unfinished 
design where the structure for this future expansion 
is already built. This makes the construction of the 
expansion very easy. Two prefabricated walls need 
to be placed and the window frame needs to be 
moved to the new position. Then it is just a matter 
of finishing the floor.

Creating the expansion can’t be done by the 
inhabitants itself. It is a hard change which needs a 
constructor to do the job.

  2 days

  3 construction workers

  around 10.000,-
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Situation 1 - Moveable wall to the right. Large play area in the hallway and small storage space 

Situation 2 - Moveable wall in the middle. Both hallway and flexible space can have a function.

figure 4.44: Sections of functional changes with the expansion
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figure 4.45: Details of the expansion. 1:5

Details

In order to construct the expansion, a more 
detailed view is needed and a step by step 
plan has to be made.

1. The terrace tiles and underlaying insulation 
have to be removed
2. The window frame will be removed
3. The new interior floor of the expansion will 
be poured with cement  
4. The prefabricated timer frame wall 
elements will be put into place.
5. The window frame will be put in its new 
place in the same manner as it was before.
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Situation 1 - Single bedroom with a large roof terrace

Situation 1- Large roof terrace with part of structure already built for future expansion 

figure 4.46: Before the expansion
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Situation 2 - Private bedroom and sitting/relaxing area for parents Niels and Sanne

Situation 2- Prefabricated walls are placed under the already built structure to create the expansion

figure 4.47: After the expansion
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Scenario 3

2019 2021 2024 2026 2029 2034

Change
Johan’s bad knee gets worse and he is forced to 
live in a wheelchair. This means Johan has mobility 
issues where he can not get up the stairs. He needs 
to live on level ground floor with all functions or 
adaptable solutions in order to still make use of all 
the functions in the house.

Need
+ accessability for Johan to upper floor or living on 
the ground floor
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Situation 3 - Johan is in a wheelchair and decides to use the downstairs 
flexible space as bedroom.
figure 4.48: Section of functional changes of option 1: bedroom on the ground floor

This leaves two options for Johan. 

Option 1: 
Johan decides to make his 
bedroom on the ground 
floor to live on level floors.

Option 2: 
Johan decides to place a 
platform life in the living 
room’s void to keep the first 
floor accessible.

Situation 2 - Johan is in a wheelchair and places a wheelchair lift in the 
living room’s void to be able to use the upstairs bedroom.

Situation 1 - First use when Johan is still able to walk
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figure 4.49: Ground floor plan change option 1: bedroom on the ground floor

Option 1
A moveable closetwall on the ground floor makes 
different spatial arrangements with different 
functions possible. In the first situation a small 
storage space, fitness room or hobby space is 
possible and by sliding the wall to the living room, a 
large bedroom can be made. The plan of the ground 
floor in figure 4.49 shows how the change creates a 
full-fledged extra bedroom on the ground floor of 
the house.

The moving of a closetwall goes by pushing the wall 
on the rails in the direction you want it to go to. This 
will only take about 10 seconds to do.

  10 seconds

  1 person pushing (easy)
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Option 2
By placing a platfrom lift in the living room, the first 
floor and it’s bedroom stay accessible for Johan. 
Living on level floors is good response in architecture 
for people in wheelchairs, but due to technological 
developments it is also a bit of an outdatet thought.
A platform lift can be a great answer to this problem, 
but it will cost around 5000 euro’s.

Creating the expansion can’t be done by the 
inhabitants itself. It is a hard change which needs a 
constructor to do the job.

  5 hours

  2 construction workers

  around 5.000,-

figure 4.50: Reference of a platform lift (lLkwidacja-Barier, n.d.)
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figure 4.51: Ground- and first floor plan change option 2:platform lift in the living room’s void
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Situation 2 - Flexible storage or fitness space

Situation 3- Large home office 

figure 4.52: View of how the platform lift will place and function in the living room
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Scenario 4

2019 2021 2024 2026 2029 2034

Change
Niels’s job gets more flexible and he wants to get 
a home office from where he can work 2 days a 
week and receive clients. This also gives him the 
opportunity to give home care to Johan when 
necessary.

Need
+ home office for Niels
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figure 4.53: Ground floor plan change: home office

A moveable closetwall on the ground floor makes 
different spatial arrangements with different 
functions possible. In the first situation a small 
storage space, fitness room or hobby space is 
possible and by sliding the wall to the living room, 
a large home office can be made. The plan of the 
ground floor in figure 4.53 shows how the change 
creates a full home office on the ground floor of the 
house.

The moving of a closetwall goes by pushing the wall 
on the rails in the direction you want it to go to. This 
will only take about 10 seconds to do.

  10 seconds

  1 person pushing (easy)
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Situation 1 - Moveable wall to the right. Large living room with play area and a small storage space 

Situation 2 - Moveable wall in the middle. Both large living room and flexible space for storage or fitness.

Situation 3 - Moveable wall to the left. Space for a large home office on the right

figure 4.54: Sections of functional changes with moveable closetwall to home office
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Situation 2 - Flexible storage or fitness space

Situation 3- Large home office 

figure 4.55: Functional change before and after the wall moves to office space
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Scenario 5

2019 2021 2024 2026 2029 2034

Change
Daan just finished middle school and is starting at 
the university of Rotterdam. He moves out of the 
house as he wants to live on his own.

Need
- one less bedroom
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figure 4.56: Second floor plan change: one less bedroom

The same moveable closetwall on the first floor that 
made it possible to have an extra bedroom when an 
extra kid was born, can return to its original state. By 
sliding the wall back it creates different spatial and 
functional arrangements as it can turn into a hobby 
or storage space. The plan of the first floor in figure 
4.56 shows how the change goes back to its original 
state to meet the needs of the inhabitants

The moving of a closetwall goes by pushing the wall 
on the rails in the direction you want it to go to. This 
will only take about 10 seconds to do.

  10 seconds

  1 person pushing (easy)
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Situation 1 - Moveable wall to the right. Large play area in the hallway and small storage space 

Situation 2 - Moveable wall in the middle. Both hallway and flexible space can have a function.

Situation 3 - Moveable wall to the left. Space for a large bedroom for extra kid on the right.

figure 4.57: Sections of functional possibilities with moveable closetwall
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Situation 2 or 3 - Small storage space

Situation 1- Large bedroom

figure 4.58: Functional change before and after the wall moves
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CONCLUSION05
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Conclusion

At the start of the research, a hypothesis was stated 
and through the design of the house I should be 
able to state if this hypothesis is true or not. The 
hypothesis is as follows:

Through the use of multi-generational housing 
designed with adaptable concepts, it is possible to 
design future-friendly houses that can evolve with 
the changing needs of the occupants of our rapidly 
aging society at every stage of their lives.

The design of the house showed that building multi-
generational homes can be of great significance 
in the near future. This home typology really suits 
the current social developments where our society 
is aging and most parents of kids have a job. The 
research has showed that all age-groups from kids 
to adults to elderly can benefit from each other by 
living together under one roof. 

The research also showed that by processing 
adaptable concepts in the design, a house is indeed 
able to evolve and change with different lifestyle 
changes of its inhabitants. This ensures that the 
house will stay fit for purpose and of value for a very 
long period of time for each member of a family, 
making these houses more sustainable. If in the 
future more houses will be built with this concept, 
people will be able to live in a single home their 
whole lives, making moving unnecessary. 

This makes the multi-generational home typology 
built with adaptable concepts very future friendly 
and should be built more often in the near future in 
the Netherlands.
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