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Research shows that half of the world’s population is living in cities with this 
number expected to rise in the coming years. This is accompanied by issues like 
lack of space, increase in housing demand and social isolation in big cities. As a 
shared living option cohousing schemes provide solutions for these problems 
however, due to changing needs concerning lifestyle, family structure, privacy, 
sharing and social interaction, urban cohousing communities tend to be short 
lived. This study aims to find methods of incorporating flexible housing design 
with cohousing design to provide stable and longer lasting communities. It aims 
to answer the question: how can integrating flexible housing design into collec-
tive spaces promote socially sustainable cohousing communities?

Based on literature review and analysis of case studies design characteristics 
for cohousing and flexible housing were derived. These were developed into 
a design concept that was tested out as an architectural design in the city of 
Utrecht. Analysis of the design shows that use of free spaces promotes flexibility, 
adapting to changing needs, and space saving if it is assigned a collective use. It 
also reveals that design of circulation spaces to accommodate different social 
uses provides flexibility of collective areas. Further research can be carried out to 
investigate free space to private space ratios and space requirements to provide 
solutions for denser cities. 
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8 Introduction

1.1. Problem Statement

1.1.1. Growing Urban Population

In our current age, about half of the world’s population is living in cities as they 
provide more job opportunities, cultural and social amenities and better access 
to healthcare and education (Collyer, 2015). This trend of urbanisation seems to 
continue as more people are being drawn to urban areas. In fact according to 
United Nations’ report, by 2050, 70% of world’s population are expected to live in 
cities (UN, 2018). Figure 1.1 displays the expected population rise in 2050 based 
on 2016 estimates of United Nations. Yet, the high demand for urban areas 
leads to several problems that include high level of densification. There is not 
enough number of dwellings in the cities despite more houses are being built to 
provide for the urban migration. 

1.1.2. Lack of Space

Based on the statistics of the Netherlands (2019), both the number of one-per-
son and multi-person households are increasing. There is an expected rise from 
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7.7 million households in 2016 to 8.6 million in 2060 (Leclaire, 2018). This is due 
to higher number of divorces, a growing number of elderly people in the society 
as we are living longer and new understandings of relationships and family struc-
tures that lead to new and diverse types of households (Studio Weave, 2018). 

The growing number of households results in more demand for housing 
which in turn contributes to lack of available urban land and increase in living 
costs (ibid.). As more houses are being built to accommodate the rising popula-
tion, the sizes of the houses are getting smaller. The housing industry is focusing 
on finding ways of building more houses instead of looking into new ways of 
living (SPACE10, 2018a).

1.1.3. Social Isolation

The increase in the number of people living in cities does not necessarily mean 
people are living more connected to each other. On the contrary, more people 
are suffering from loneliness and isolation despite being surrounded by many 

Figure 1.1: Urban and rural 
population projected to 2050 
based on 2016 estimates of UN 
World Urbanization Prospects. 
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other people. Among elderly people 60% of women and 34% of men live alone 
and suffer from loneliness (Brenton, 2013). Yet, the epidemic does not influence 
the elderly only but has impact on a wider range of age groups including the mil-
lennials (Wood, 2017). The Mental Health Foundation reports that nearly 60% of 
18-34-year-olds feel lonely often or sometimes (Griffin, 2010). There is a lack of 
social connection as more people opt for individual houses and apartments.  

Meik Weiking, CEO of Happiness Research Institute, states that “the smartest 
city is the social city” (SPACE10, 2018b). He sees the future smart city as a place 
where community and sense of trust can flourish and where people can interact 
and create a sense of security (ibid.). In the light of all these problems that our 
cities and societies are facing, can shared housing be a possible solution for a 
more sustainable future? We all have some basic needs that we expect a house 
to provide for but do we need each of these spaces to be completely private? Is 
it possible to share some of these spaces with others so that within the limited 
boundaries of houses we can have larger spaces? Instead of a small and fully 
private house, can a larger house, with some parts being shared with an agreed 
community of residents, provide more benefits? 

1.1.4. Cohousing

A denser way of living leads to a more sustainable use of sources a city provides 
and requires less infrastructure (Chakrabarti, 2016). Sharing spaces can provide 
for this density in the future. Introducing shared housing opportunities in large 
cities is not only an option for solving the housing crisis but can also introduce 
more social aspects to future cities (SPACE10, 2018b). By means of shared 
housing, in particular cohousing, a sense of community and belonging can be 
achieved within future urban environments, resulting in more connection and 
less isolation (Leclaire, 2018). 

Cohousing is defined as an intentional community (UK Cohousing Network, 
2019). It is not a new housing concept as it is believed to have emerged in 
Denmark in 1960s (Lietaert, 2010). The first example of a cohousing community 
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in the Netherlands was built in mid 1970s with over a hundred projects across 
the country today. Yet, these projects represent a small minority of the housing 
developments taking place in the Netherlands and they tend to be village-like 
communities, usually set up in rural areas (Studio Weave, 2018). Not many urban 
cohousing models have been incorporated into cities to overcome issues related 
to high density and isolation. 

Moreover, despite the aim of living together for a longer term, these com-
munities usually face problems like having disagreements, change or death of 
community members or lack of enough privacy (SPACE10, 2018e). People tend 
to prefer cohousing with the intention of belonging to a community and sharing 
experiences. However, as the family structures, lifestyles and stage in life change 
over time so do the need for social interaction (Pereyra, 2016). Change in users’ 
needs results in change in needs of sharing.

1.2. Research Question

Preferences and expectancies over the level of sharing within a cohousing com-
munity can vary over time due to changing demographics. Therefore, instead of 
defining new ways of living, how can we find new ways of sharing? Flexible archi-
tectural solutions that fit to changing demands of users are necessary to avoid 
going through difficult demolition and rebuilding (Kronenburg, 2004). By incorpo-
rating the concept of flexibility with cohousing this study seeks to understand in 
what way flexible design can be a solution for responding to the changing needs 
for sharing and social connection? Given the previous information, this research 
aims to answer the following research question; how can integrating flexible 
housing design into collective spaces promote socially sustainable cohousing 
communities?

1.3. Methodology

In order to understand the way flexible housing design could contribute to the 
design of stable and longer lasting cohousing communities, firstly the study of 
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the concept of cohousing was carried out. By means of literature review and the 
analysis of several case studies, issues in cohousing were investigated to come 
up with certain design characteristics. In the following chapter a similar approach 
was established while exploring flexible housing design. Again, literature review 
and case studies were used to derive design characteristics to be combined with 
the cohousing design so that a design concept could be formulated. Later on, 
these design characteristics were tested out by means of a design in order to 
arrive to the conclusion. Figure 1.2 gives a summary of the research process by 
means of the study framework.

Flexible Housing

Literature Review Literature Review

Case Studies Case Studies

Design Characteristics Design Characteristics Design Concept+

M
et

ho
do

lo
gy

Cohousing

Figure 1.2: Research methodol-
ogy scheme summarising the 
study framework.  
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16 Cohousing

This section of the study looks into the definition of cohousing more closely and 
tries to understand what makes it different from other communal living options. 
It also explains the reasons why some people prefer cohousing and what are the 
hesitations for others. Analysis of several cases leads to the definition of design 
characteristics that can be established in a cohousing design.

2.1. What Is Cohousing?

UK Cohousing Network (2019) defines cohousing as “intentional communities, 
created and run by their residents”. Since this definition is quite broad, an inten-
tional community can be further defined as “a group of people who have chosen 
to live together for some common purpose beyond that of tradition, personal 
relationship or family ties” (Sargisson, 2004 see Studio Weave, 2018, p. 30). In 
these communities each household has their own private home in addition to 
shared communal spaces (McCamant, Durrett & Hertzman, 2003). 

The terms cohousing and co-living, or shared living, are usually used inter-
changeably despite having slightly different meanings. Cohousing falls under the 
term co-living instead of having the same meaning. Co-living is a broader term 
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used for shared living types in which two or more people that are not related live 
together (Wood, 2017). In that sense co-living may also include shared accom-
modation that is set up by an external agent, such as a private developer or an 
entrepreneur, with the aim of providing communal living to a certain group of 
people, mostly based in urban zones (Rami, 2017). The co-living buildings may 
integrate additional co-working spaces into the design, to be rented out to the 
community (ibid.). 

Moreover, co-living examples may encompass different levels of privacy for 
the residents as the bathrooms or kitchens may be shared as well. Various co-
living schemes have a large number of private rooms rented out to young adults 
which share a home with other residents (Wood, 2017). These tend to be short-
lived as they also promote change of places (White Karp, 2018; SPACE10, 2018e). 

Cohousing differs from these examples as the residents have their individual 
homes including private kitchen, bathroom, living room or storage and the 
number of households are relatively smaller, usually between 10 to 40 house-
holds (UK Cohousing Network, 2019). In that sense, cohousing units are similar 
to conventional homes, gathered together around shared space by the residents 
with the aim of establishing social connection and building a reliant community 
(The Cohousing Association, 2019). These communities are also expected to be 
for longer term stay, even life time, rather than short-term rental stay (SPACE10, 
2018d).

2.2. Cohousing Principles

Variety of research has already been done on cohousing. A study carried out 
by Studio Weave (2018) suggests that there are three leading areas in which 
cohousing has been analysed. These include reasons for establishing cohous-
ing projects, delivery mechanisms of such projects and architectural and spatial 
organisations (ibid.). 

In his review of research conducted on the subject matter Tummers (2015) 
argues that publications involve many different forms of cohousing and at-
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tempts to categorise the works thematically into empirical studies, demographic 
change, design criteria and process, neighbourhood development and legal and 
economic aspects. Yet, what are the common characteristics of these different 
forms of cohousing concerned?

The way the characteristics of cohousing are defined shows variations 
depending on the organisation. They are mainly overlapping qualities that 
convey slight differences. The Cohousing Association of the United States (2019) 
describes four characteristics; relationships and social interactions for being 
a community, balance between privacy and community, participation in deci-
sion making and actualization of shared values. UK Cohousing Network (2019) 
portrays five similar principles; intentional community, balance between privacy 
and community, design for social interaction, collective resident control and 
inclusiveness. Furthermore, Fellowship for Intentional Community (n.d.) defines 
six principles; participation, neighbourhood design for a sense of community, 
common facilities, complete resident management, non-hierarchical structure 
and no shared community economy. 

Analysis of these different definitions suggests that principles for cohousing 
can be understood roughly from four prospects. Firstly, all cohousing schemes 
involve residents that choose to live together and that share similar values (Sar-
gisson, 2004 see Studio Weave, 2018). Secondly, spatial arrangement and design 
aim to provide a balance between private and communal facilities and also to 
encourage social interaction (Tummers, 2015). Thirdly, process of design and 
delivery involves participation from the residents (Studio Weave, 2018). Finally, 
expectations around lifestyle and behaviour involve resident involvement, shar-
ing and caring (Brenton, 2013). 

All these principles for cohousing are equally important to analyse yet, the 
focus will be on the second aspect as the remaining points lie beyond the scope 
of this study and do not involve the design of an architectural space. It is also im-
portant to mention that this study investigates urban cohousing models as it is 
seen as a solution to previously mentioned problems we are facing in the cities.
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2.3. Why Do People Choose Cohousing?

There are various benefits of cohousing and one of the main reasons that 
people choose this method of living is for establishing social connection with 
like-minded people. Cohousing communities help the residents build relation-
ships on a daily basis to tackle problems associated with loneliness and social 
isolation (Kim, 2017). People living in these kind of intentional communities tend 
to be happier than the rest of the society due to enjoying closer relationships 
(SPACE10, 2018c). Sharing and caring also becomes beneficial for everyone as 
tasks and responsibilities, like babysitting, cooking, cleaning up of communal 
areas, taking care of the elderly or people in need of support, can be divided 
among the community members (McCamant, Durrett & Hertzman, 2003; Studio 
Weave, 2018). 

The benefits are not only social or psychological but they are also economi-
cal. Since there are shared spaces in the community, people can get more out 
of what they pay for. Participating in the design and build process from the very 
beginning as a community as well as sharing the utilities and sources later on 
contributes to the household budget (The Cohousing Association, 2019). Finally, 
cohousing reduces the environmental impact by saving energy and resources. 
Available sources are shared among the community members and building 
more densely contributes to lowering energy consumption (CAT, 2017).

2.4. Concerns and Problems

Yet, given these benefits, why has cohousing failed to be adopted as a living 
model by a larger number of people all around the world? There are several 
reasons for it, involving the unfamiliarity with the term and what it implies (Bren-
ton, 2013). People tend to associate cohousing and sharing spaces with poor or 
student style living and if they have the financial means of sustaining themselves 
they do not opt for this way of housing (Studio Weave, 2018). The complexity of 
financing, planning and designing methods in the current construction indus-
try presents another issue for establishing cohousing communities (SPACE10, 
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2018a; McCamant, Durrett & Hertzman, 2003). There are also concerns for the 
privacy and the clarity of the boundaries between private and public spaces 
(SPACE10, 2018e). 

Moreover, after overcoming the indicated concerns and establishing a com-
munity, some cohousing schemes fail to be long lived despite the good inten-
tions. The reasons for that include change of community members and arising 
disagreements, change of lifestyles and family structures (Pimentel, 2009) and 
more importantly change of need for social interaction (Pereyra, 2016). The con-
cerns regarding the level of social interaction leads to the question of how much 
and what people are willing to share.

2.5. Extent of sharing

Most research done on cohousing concerns architecture and design perspec-
tives, looking into the effect of spatial design on social, environmental and 
economic sustainability (Studio Weave, 2018). Yet, there are not many studies 
focusing primarily on the design of the collective space in the light of the chang-
ing demographic trends and how the design can adapt to the changing needs of 
sharing.

McCamant, Durrett and Hertzman (2003) try to define sizes for the cohous-
ing communities and how this affects the level of sharing happening between 
the residents. According to their study, a small cohousing community consists 
of six to twelve households and allows the residents to get to know each other 
well. They require greater community commitment and compatibility among 
the residents which leads to more sharing. Despite a slightly larger community, 
consisting of thirteen to 34 households, is usually preferred so that members 
can avoid each other more easily if required, a smaller community is considered 
to be optimal in terms of limited land availability. It is easier to build a smaller 
community within a limited urban site, while still maintaining the necessary facili-
ties for the residents and establishing a family like structure (McCamant, Durrett 
& Hertzman, 2003).
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The previous study focuses on people that are already a member of an 
intentional community. In their survey ‘One Shared House 2030’, prepared in 
collaboration with SPACE10, Pereyra and Rapponen (2019) have a more generic 
approach and they aim to understand what people would want from an inten-
tional community. Despite being a non-scientific survey, the results give some 
insight into topics like what spaces people would like to share or with how many 
people (Figure 2.1). 

According to the survey many people do not prefer very large communi-
ties and feel more comfortable living with four to ten people, forming a smaller 
community. Moreover, the ownership method can have an influence on whether 
a cohousing community will be long lasting or not. Many people prefer owning 
a property instead of renting it out as it also gives them a sense of responsibil-
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Figure 2.1:  Survey results from 
One Shared House 2030 study.
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ity towards the community, making it more stable. Another result is that people 
tend to be sceptical about sharing spaces in communities due to concerns over 
lack of privacy and how clearly the boundaries are defined (SPACE10, 2018e). 
Figure 2.1 displays that facilities like gardens, laundry rooms or workspaces are 
more likely to be shared by residents whereas toilets or showers are least, with 
only 3% of all people that have participated in the survey not willing to share 
anything at all (Pereyra & Rapponen, 2019). 

Based on the information from One Shared House 2030 survey, it can be 
said that many people are willing to share. Yet, the boundaries between private 
and common spaces are not always very clear. Possible spaces within cohous-
ing can be placed within a gradient system to enhance the understanding of the 
relationship between these facilities and how boundaries can be established for 

Figure 2.2:  The relationship 
between level of sharing within 
different spaces and intimacy 
of social connection.
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improved interaction among residents. Cohousing schemes might be having in-
dividual apartments and shared facilities but there are different levels of sharing 
happening within these limits. 

Figure 2.2 demonstrates the level of sharing and privacy by means of how 
easy it is to share a space in relation to the intimacy of the social interactions 
that we have. As the level of intimacy increases, it gets harder to share a space. 
Within a private apartment, a living room can be considered to be less private 
than a bedroom, yet, zooming out to the building scale the living room becomes 
more private. Similarly, within the collective areas, common kitchen provides 
opportunities for more intimate encounters among the residents by organ-
ised community meals whereas a garden can present a more informal, chance 
encounter. In that sense, it is easier to share a common garden with community 
members than sharing organised meals within a common kitchen. 

Design and use of collective spaces of a cohousing scheme are largely deter-
mined by the surrounding private apartments. The relation of the private zones 
to the collective zones and how flexible these spaces can be, both physically 
and socially, are points to consider in terms of acknowledging the varying needs 
of sharing and interaction over a lifetime. Given the variety of levels of sharing 
that each space presents, including both private and common, designing flexible 
collective spaces can respond to the changing needs of social interaction among 
community members.

2.6. Case studies

The following part analyses three urban cases that are located all around the 
world, i.e. Germany, Japan and United States. They are cohousing projects with 
the first case in Japan being an exception as it is a co-living scheme. In that sense 
the first case study differs from the rest. It has been added to the analysis to 
have a more extensive understanding on what other possibilities are presented 
in the design in terms of sharing and space arrangement. It also provides addi-
tional insight into households, who prefers cohousing and who prefers co-living, 
as these are analysed in the other cases too. 
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The analysis also includes the space requirements to develop a better un-
derstanding of what spaces are employed in cohousing schemes, what spaces 
are collective or private or can be both. This also gives information on the sizes 
of spaces including individual apartments, outdoor spaces and collective to 
private space ratio. Exploration of spatial arrangement provides information on 
hierarchy of spaces and how private and collective spaces with different levels 
of sharing are placed in relation to each other within a scheme. These investiga-
tion points lead to the development of cohousing design principles which are 
incorporated into the design concept. 

2.6.1. LT Josai, Japan, 2013

This co-living example, designed by Naruse Inokuma Architects in Nagoya, Japan, 
aims to create shared spaces that will promote interaction among its residents 
in different ways. It is not intended for families, but rather for single young adults 
that are unrelated (Griffiths, 2013). The scheme consists of thirteen bedrooms 
with the same square footprint of 3.6 x 3.6m dimensions. The rooms are distrib-
uted over a three dimensional grid and the left over space acts as the collective 
space that also becomes the connection between these private rooms (Figure 
2.3). In this collective space are the bathrooms, storage spaces, and living, din-
ing and study areas. As the private spaces are minimised and more attention is 
given to providing shared spaces, each resident has access to 131 m2 of collec-
tive space which makes up 41% of the whole scheme (Figure 2.4).

Private spaces IntegrationRemaining collective 
spaces

Figure 2.3:  Diagrammatic ex-
planation of the private spaces 
shaping the left over collective 
areas.
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The way the private rooms are located on each floor varies. As a result, the 
nature and quality of the leftover spaces show variations as well, making the con-
nection of each bedroom to the collective area unique. This change of the spatial 
quality of leftover space, shaped by the private bedroom units, presents different 
zones for different purposes within the same continuous collective area. Kitchen 
and dining spaces on the ground floor have a more public nature, designed for 
gathering among the residents, whereas the living rooms are slightly tucked 
away from this main space, suggesting more private zones (Figures 2.5 & 2.6). 

Shifting the bedrooms on the top floor upwards by half a level makes the 
design of the collective space more open for interactive use as it creates the pos-

Figure 2.4:  Top - Table showing 
private and collective space 
sizes in relation to the whole 
scheme.

Figure 2.6:  Right - Living room 
on the first floor.

Figure 2.5:  Left - Living room 
on the ground floor. 
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sibility of visual connection between the zones at different levels and brings in 
more light. As a result of this shifting the ceiling height of some areas increases 
as well, making them more spacious. Moreover, this design strategy contributes 
to the connection between the outdoor and indoor collective areas as it brings 
the level of the terraces closer to the main indoor floor level. When the half 
layer is eliminated and the bedrooms are stacked on top of each other, the roof 
terraces are higher by a complete floor level. In the way that the original design 
works, the terraces become more integrated into the collective space (Figures 
2.7 & 2.8).

2.6.2. Capitol Hill Urban Cohousing, US, 2013

Capitoll Hill, designed by Schemeta Workshop, is an urban cohousing example 
located in Seattle, United States. It consists of nine individual apartments with 
various households, involving six families with young kids, two middle aged 
couples and an elderly woman, making the scheme intergenerational. The ages 
of the residents range from two to 68 and includes seventeen adults and eleven 
children. Among the adults there are four school teachers, three university 
professors, three architects, a graphic designer, a computer scientist, a web 
designer and a finance director (Kim, 2017). 

Figure 2.7:  Left - Study model 
of the existing building.

Figure 2.8:  Right - Study model 
without the half level shift for 
the space arrangement.
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Figure 2.9:  Top - View of the 
rooftop garden and the neigh-
bourhood context.

Figure 2.10:  Bottom - View 
of the central courtyard from 
above.
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The individual apartments are like conventional houses including two to 
three bedrooms, office spaces, storage, kitchen and living room areas. The 
sizes range from 80 to 120 m2 and they are spread across four floors around a 
central courtyard due to the small footprint of the site (ibid.) (Figure 2.10). The 
communal areas make up 28% of the whole scheme and involve the courtyard, 
common room and kitchen for weekly meals, rooftop farm (Figure 2.9), rooftop 
deck and the balconies (Figure 2.11). This amount is smaller in comparison to LT 
Josai case as private spaces are made up of individual apartments instead of only 
bedrooms. That is where cohousing differs from a co-living example. The ratio of 
collective space decreases but more privacy can be achieved while still maintain-
ing connection with the fellow residents. 

The shared balconies on each floor does not only connect the individual 
apartments but also act as an important element of the collective space. From 

Figure 2.11:  Table showing 
private and collective space 
sizes in relation to the whole 
scheme.
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Figure 2.12:  Diagram showing 
the collective areas and circula-
tion spaces and their spatial 
arrangement in relation to the 
private apartments.

Roof deck

Rooftop farming

Shared outdoor 
stairs and balconies
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Shared courtyard
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these balconies visual connection can be maintained across different levels, 
making the centrally located shared courtyard always visible (Figure 2.12). The 
design of the common house becomes crucial in the design of a cohousing 
scheme. Placing the common room on the ground floor next to the courtyard 
allows for the residents to pass by it on their way to their houses. This way the 
central location of the common room provides social interaction opportunities 
(Kim, 2006). Moreover, the courtyard acts as an extension of the common room 
and kitchen as well as an external playground area for the kids.

As every resident have their individual apartment, privacy can easily be 
maintained despite the large amount of shared facilities and spaces. The interior 
layout of the apartments are arranged in a hierarchical order to create a flow 
of spaces going from more private to more collective (Mariano, 2018). Kitchens 
and living rooms face the courtyard and the balconies to create a connection 
between the more public space of the private unit and the shared space of the 
building (Figure 2.13). On the contrary, bedrooms are placed on the opposite 
side for privacy. 

The design aims to provide flexibility for the unknown future and has the in-
tention of creating housing that can be used by different families. A robust struc-
tural frame that allows for differentiations in the internal layout is established in 
order to achieve that (ibid.). However, in spite of allowing future changes to the 
individual apartments internally, this does not present a possibility for a change 
in overall apartment size. 

Central courtyard Kitchen and living roomsCirculation core

Figure 2.13:  Diagrammatic ex-
planation of the key concepts 
of the design.



Cohousing 31

2.6.3. R50 Berlin, Germany, 2013

This cohousing scheme, designed by Jesko Fezer and Heide & von Beckerath in 
Berlin, Germany, consists of nineteen individual apartments spread across seven 
floors. The intergenerational community of the building includes various house-
holds of families, couples and singles as well as various professions including 
architects, journalists and artists (Bridger, 2015). Due to the open building ap-
proach of the design each apartment has the freedom to have a different layout. 
The 60cm grid and the modular system of the façade allows greater freedom for 
the residents to design their own spaces (Heiderberg, 2016). The building em-
ploys a similar collective to private space ratio as the Capitol Hill case and differs 
from LT Josai in that sense. Common spaces make up 24% of the whole scheme 
and involve a rooftop deck with a kitchen, a double height common room on the 
ground floor and balconies (Figure 2.15). The balconies run the perimeter of the 
building and connect the apartments on that floor, acting as a shared space as 
well as a secondary circulation (Bridger, 2015) (Figure 2.14).

Figure 2.14:  View of the circu-
lation balconies surrounding 
the perimeter of the building.
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Initially, the design idea was to have a flexible space on each floor to be used 
by the residents. This space could be used by a family with kids, or if they did 
not need it, it could have been used by somebody else (Heiderberg, 2016). As 
the residents wanted more space for their individual homes this idea has been 
changed into having only apartments on each floor with the balconies being the 

Figure 2.15:  Table showing 
private and collective space 
sizes in relation to the whole 
scheme.



Cohousing 33

Figure 2.16:  Left - Double 
height common room on the 
ground floor.

Figure 2.17:  Right - Interior 
view with the modular façade 
system.

only shared space. Despite connecting the apartments of that floor, the balco-
nies fail to connect different levels as it is hard to maintain visual connection. 
This is also because the balcony of each floor, as part of the collective space, is 
not centrally located but instead runs the perimeter of the building. In that sense 
the apartments feel isolated from each other as they are not facing generous 
shared areas.

The only way for the residents to come together is by planning meetings 
on the rooftop or in the common room. As the collective areas are not equally 
spread across the building, the common room is slightly larger in size to make 
up for the loss of flexible spaces of the other floors (ibid.). Making the common 
room double height allows future changes to be made by splitting it into two 
levels (Figure 2.16). Yet, this space is isolated from the apartments as none of the 
flats are directly connected to it. In this situation, unlike the case of Capitol Hill, 
not having the common room at the centre gets in the way of chance encoun-
ters. Spatial arrangement is not made with the priority of generating a continu-
ous relation between the private and the collective areas. 

Structurally, the building tries to establish a flexible design for the housing 
units. A robust concrete structure that is independent of the external façade 
system follows a grid, creating freedom for the internal layouts (Fezer, Heide & 
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von Beckerath, 2015). However, as the initial idea of the flexible space for each 
floor is not employed, changing an apartment externally is highly dependent on 
the other apartments on that floor. Internally, on the other hand, many differ-
ent layouts can work well as can be seen from the differences on each floor 
plan (Figure 2.18). A timber, modular façade system that also follows the 60cm 
grid adapts to these varying internal layouts (Figure 2.17). The glazing units also 
determine if a space fully opens up to the balcony or not, creating a connection 
between the private unit and the collective balcony.

2.7. Cohousing Design Characteristics

Based on the previous analysis of the cases several design principles can be 
obtained. Figure 2.19 gives a visual summary of these design characteristics. 

Firstly, variety of households could participate in cohousing. Both in Capi-
tol Hill and R50 Berlin cases the households ranged from a single person to 
multi-generational family. The age range was very wide with people having many 

Figure 2.18:  Levels 4, 5 and 6 
of the building to display the 
variety of internal layouts within 
the same structural skeleton.
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different professions. Secondly, in order to have a successful collective space 
that provides plenty of social interactions that can happen naturally, it should be 
placed centrally with direct access from the private housing units. LT Josai and 
Capitol Hill cases made use of the collective space by distributing the private 
spaces along the building footprint, surrounding and shaping the central area. 

Thirdly, collective spaces, especially common room, acted like the living room 
of a house. In the case of cohousing, it became the living room for the whole 
building. Creating different zones within this communal space was important 
for different functions to take place and for groups of different sizes to come 
together. The results of the group study done on social cohesion within common 
spaces (Appendix) also shows that creating different zones made people more 
comfortable inhabiting them and engaging in social interaction. Use of corners 
to make these zones created a sense of enclosure and privacy within a big 
continuous space (ibid.). Establishing some of these zones as in-between spaces 

Figure 2.19:  Visual summary 
of cohousing design charac-
teristics.

Zones within the collective 
space 

Private to public gradient

Collective spaces sur-
rounded by private zones

Vertical and visual connec-
tion for social interaction

Variety of households 

Circulation spaces as col-
lective spaces
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was also essential for creating a gradient from more private to more communal 
areas. 

Furthermore, circulation spaces could also become part of the collective 
space and an opportunity for social interaction. These spaces could act as in-
between spaces that can take under different functions. Moreover, to establish 
a natural interaction among residents, different zones of the collective space 
should be visually connected. Having this connection among different levels 
is essential for creating a well-functioning collective space within a cohousing 
scheme. Results of previously mentioned group study also shows that establish-
ing visually continuous spaces within a design allowed for better social interac-
tion (ibid).

Lastly, the relation between the private and the common spaces was crucial. 
The hierarchy of the levels of sharing happening within both private and col-
lective spaces was the driving force for creating a successful connection. As 
the more public spaces within a private unit, kitchens and living rooms became 
zones that connected the apartments to the more private spaces of the shared 
areas. 
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This section of the study attempts to define flexibility and as it is a very broad 
field to be explored, tries to establish a categorisation system in which issues of 
flexibility can be better understood. Analysis of flexible design principles defined 
by previous researchers and case studies result in design characteristics that aid 
the design of a successful cohousing scheme.

3.1. What is flexible housing? 

Tatjana Schneider and Jeremy Till (2007, p. 4) define flexible housing as dwellings 
that can “adjust to changing needs and patterns, both social and technological”. 
According to them these changing needs can be personal, practical or techno-
logical and the changing patterns can be demographic or environmental. Their 
definition of flexible housing also includes “the potential to make changes prior 
to occupation as well as the ability to adjust one’s housing over time after oc-
cupation” (ibid.). 

Gustau Gili Galfetti (1997) defines this by initial flexibility and permanent 
flexibility. Initial flexibility refers to the freedom of having certain choices for the 
design of spaces prior to the occupation, so that the future residents or the 
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developers can become part of the conception of the design. On the other hand, 
permanent flexibility refers to modifying space over time (ibid.). In this study 
focus will be on the latter. 

Gili Galfetti elaborates permanent flexibility by dividing it into three concepts 
of mobility, evolution and elasticity. Mobility refers to quick change of space on a 
daily basis, depending on the different times of the day and the domestic activi-
ties. Evolution means long term modifications based on the change of family 
structure. Lastly, elasticity implies modification of the habitable surface area by 
means of addition or removal of rooms (ibid.).

Schneider and Till (2007) believe flexible housing can adjust to the changing 
needs and patterns by being flexible or adaptable, or both. In that sense, they 
differentiate the terms flexibility and adaptability. Steven Groák (1992) speaks of 
a more detailed definition for these terms in which flexibility refers to physical 
changes applied to the building fabric whereas adaptability is concerned with 
different social uses without going through any physical change. 

In his frame concept Bernard Leupen (2006) looks into permanent compo-
nents of dwellings as a starting point in order to understand the possibilities 
for change, claiming that freedom and ability to change can be achieved only 
through a bounded framework. Frame constitutes of building components that 
are permanent or durable and within this frame change can take place indepen-
dently in the generic space (Leupen, 2004). 

Leupen (2006) elaborates the generic space by defining three ways of 
change; alterability, extendibility and polyvalence. Alterability refers to changing 
the internal layout of a dwelling without making any changes to the surface area. 
Extendibility involves enlarging the surface area of a dwelling by expanding in 
many directions. Finally, polyvalence means changing the use of space without 
making any architectural or structural interventions. The enclosure remains the 
same but the use of the space changes (ibid.).

Leupen’s definitions seem parallel to the concepts of Groák in a sense that 
alterability and extendibility may fall under flexibility as physical change happens. 
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Polyvalence may relate to adaptability due to changes in the use of space. For 
the purposes of this study the term flexible will be used to cover both the no-
tions of adaptable and flexible as it is concerned with finding ways of designing 
spaces that are capable of going through both physical and social change. 

3.2. User Participation

Flexible dwellings are essentially concerned with users as the previous definition 
implies. Schneider and Till (2005a) argues that flexible housing design should 
offer opportunities to the occupants instead of dictating ways of living. They 
believe that these opportunities can be offered in three ways; ability to custom-
ise homes, potential to adapt prior to occupation and potential to make changes 
post occupation (Schneider & Till, 2007). Only the latter is of concern to this 
study. 

Herman Hertzberger (1991) stresses the importance of user participation, 
stating that architects should encourage changes to be made to the dwellings 
post occupation based on the needs of the residents rather than their own aims. 
He believes in designing incomplete dwellings that would provide opportuni-
ties for the future residents to create spaces that would belong to them (ibid.). 
Similarly, Jon Broome (2005) argues that users should be involved in the housing 
process for creating socially sustainable dwellings. By adapting to demographic 
change and user involvement and empowerment, flexible dwellings can provide 
for socially sustainable communities.

John Habraken’s supports concept is mainly considered as a technical ap-
proach to the housing problem but he also aims to achieve a flexible social end 
by focusing on user participation in both the design and inhabitation process 
(Schneider & Till, 2005a). The basic principle of the concept is to structurally sep-
arate the support, or the base building, from the infill, interior fit-out including 
many building components like partitions, ducts, heating etc., so that a medium 
can be provided for dwellings to be altered independently (Habraken, 1999). In 
that sense, the infill is quite similar to Leupen’s generic space. 
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Habraken (1999) sees dwellings as a relationship between people and envi-
ronment and with his concept, also referred to as the Open Building approach, 
he looks into ways of creating social harmony. He identifies three conditions for 
creating successful communities with social cohesion. Firstly, as little as possible 
should be decided on what households will be housed in advance. Secondly, 
the environment of the occupant should be capable of renewal as the residents 
want to possess and shape it as the way they like. Finally, formation of a commu-
nity takes time and people should be given the opportunities to form communi-
ties instead of being forced. Time needs to pass for the inhabitants to adjust to 
their environment as well as the environment to respond to the changes made 
by the inhabitants (ibid.). As this study is related to the possibilities of change 
during post occupancy, attention is mainly given to the second aspect to create 
socially sustainable cohousing communities. 

3.3. Categorisation of Flexible Dwellings

To understand the issues of flexibility better, Schneider and Till (2007) catego-
rise flexibility into soft and hard systems (Figure 3.1). In soft systems, the user 
can adapt the plan based on his own needs as the designer allows for a certain 
level of indeterminacy. What the user will introduce to the design is unknown as 
the design is still considered to be unfinished. These spaces accept the fact that 
the future needs of the users can never be predicted. On the other hand, hard 
systems involve an assigned flexibility as the way the spaces may be used over 
time are more specifically determined. Despite encompassing flexibility, physi-
cal or social, hard systems are considered to be overdesigned by the architect 
(Schneider & Till, 2007). 

Schneider and Till further elaborate the categorisation by dividing each 
system into use and technology. Use refers to the way design affects how the 
spaces are occupied by the residents over time, hinting to the flexibility of the 
plan. The latter refers to the issues concerning construction and servicing tech-
niques and how they affect the potential for the flexibility of the plans (Schneider 
& Till, 2005b). In that sense the two categories are not mutually exclusive. For the 
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purposes of this study, terms soft and hard will be used to cover both the use 
and technology subcategories. 

The categorisation system of Schneider and Till (2007) proves to be useful 
and can be applied to any dwelling yet, it is also very broad. In this study focus 
is given to soft systems as greater freedom of the user during post-occupancy 
is considered to be important. Based on Schneider and Till’s (2005b) analysis of 
various flexible houses, the category of soft systems is further subdivided into 
three groups. 

The first group includes dwellings with a fixed perimeter in which changes 
can be made to the internal layout. The room sizes and arrangements can be 
altered but the house cannot expand any further. The ten-storey residential 
building scheme in Montereau, France, designed by Les Freres Arsene-Henry in 
1971, can be given as an example to this group. Four units are gathered around 
a central circulation core on each floor, supported by load bearing walls (Figure 
3.2). The result is a rectangular area that is not restricted by columns. The resi-

Figure 3.1:  Summary of cat-
egorisation system for flexible 
dwellings.
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Figure 3.3:  Example inter-
nal layouts designed by the 
architects.

Figure 3.4:  Internal layouts 
made by the residents.

Figure 3.2: Standard floor plan 
of the Montereau residential 
scheme.
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dents are free to design and change the internal layout according to their needs 
but the shell of each unit remains the same (Figures 3.3 & 3.4). 

Second group involves dwellings with flexible perimeters so that the house 
can grow in size or get smaller however, internally, rooms have fixed sizes. The 
functions of the spaces can be changed and the layout can be altered by the 
addition or subtraction of new rooms. ADP Architecture and Planning’s scheme 
in Switzerland, Überbauung Hellmutstrasse, makes use of rooms of similar sizes 
that are divided by load-bearing walls. By inserting or removing non-load bearing 
partitions various combinations are achieved (Figure 3.5).  

The final group comprises of houses of flexible perimeters with flexible in-
ternal layouts. The rooms can have different sizes and can be on different levels 
as an open plan approach is incorporated structurally. Wohnanlage Genter 
Strasse scheme in Germany by Otto Steidle and Partners, 1972, uses a modular 
concrete skeleton that creates generic space to be designed by residents (Figure 
3.6). Houses can expand in any direction as excess space is already provided. 

Figure 3.5:  Variety of house 
layouts of Überbauung Hell-
mutstrasse residential scheme.
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Within the scope of this study dwellings with flexible perimeters are analysed 
in order to have an understanding of the collective space in terms of how it can 
be shaped by the expansion and contraction of the surrounding apartments to 
accommodate different ways of sharing. Level of flexibility internally is equally 
important as the manner in which the internal spaces of the private units relate 
to the collective space affects the quality of the shared area. 

3.4. Designing for Flexibility 

This section looks into possible ways of achieving flexibility within a housing de-
sign based on Schneider and Till’s (2007) analysis of case studies. Within soft sys-
tems, Schneider and Till (ibid.) define a term called raw space, an indeterminate 
space that is not fully neutral but suggestive of certain uses. Similar to Leupen’s 
generic space, the flexibility of this raw space is dependent on permanent design 
components like the structure. The structural dimension is considered to be the 
defining factor for the width of a housing unit and should be between 5 and 8m 
to provide most efficient use (ibid.). 

Another term defined by Schneider and Till (ibid.) is the slack space, an area 
that is intended for resident occupation but without fully implicating the use or 
the way of occupation. These spaces also act as in-between or socially habitable 

Figure 3.6:  Generic space 
created by the structural grid 
in Wohnanlage Genter Strasse 
scheme.
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spaces as previously defined in the group research (Appendix). According to 
Hertzberger (2009), habitable space between things represents a shift in atten-
tion from the official level to the informal, to where ordinary day-to-day lives are 
led and it is open for interpretation by the user.

In the cases analysed these spaces become important tools for both physi-
cal and social flexibility. Physically, they provide excess space for expansion of 
houses and socially, they accommodate variety of uses that the residents can 
decide based on the necessities of the time. The slack spaces can also take form 
as excess circulation areas, making the design of a flexible circulation space an 
important element for a successful communal housing scheme. Gerard Mac-
Creanor (1998, p. 42) argues that these vertical circulation areas can act as an 
extension of the street as they encourage “communal activities to take place”. 
Therefore, the design and positioning of these slack spaces and the access 
points in relation to the permanent structure defines the success of the flexibility 
of a housing scheme (Schneider & Till, 2005b). 

3.5. Case Studies

The following part analyses three examples, located in Japan, Germany and 
Switzerland respectively, with flexibility as the driving design concept. The cases, 
dating from 1994, 1972 and 1991, are selected so that the change the buildings 
went through over time can be analysed. The first and third case are communal 
housing schemes and they provide insight into how flexible design can integrate 
with shared living. 

The analysis firstly aims to provide an extensive understanding of what type 
of structure is incorporated into the design in order to provide physical flex-
ibility of the spaces. It looks into what parts are fixed and changeable as well as 
the relationship between the structure and the remaining building components, 
like partition walls, façade systems and windows. Secondly, space arrangement 
is investigated to understand how zoning, access points, different social uses 
and fixed and transitional areas work for expansion and contraction of units 
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in relation to the structure. Moreover, the analysis looks into both vertical and 
horizontal expansion to explore in what ways different levels relate to each other 
to provide three dimensional flexibility instead of being confined to only plan 
arrangement. These investigation points result in the development of flexible 
housing design principles which are to be used with cohousing principles to 
formulate the design concept. 

3.5.1. NEXT 21, Japan, 1994

NEXT 21 project by Osaka Gas Company, in Osaka, Japan, is intended to be an 
experiment for urban collective housing. The initial design is made by Osaka 
Gas but the individual units of the building, eighteen in total, are designed by 
thirteen different architects (Kendall, 1995). The scheme partly embraces the 
Open House approach of Habraken by separating the main structure from the 
infill walls, yet, it does not fully comply with the support and infill theory, as the 
mechanical systems and their installation in relation to individual units have not 
been designed separately. The subsystems of the design is intended to be ad-
justable separately even though the building was constructed as a whole (ibid.). 

Main design strategy in NEXT 21 is to create a flexible structural system that 
can permit change in external walls and internal layouts independently (Brouwer 
& Kearney, 2011). Instead of making use of load-bearing walls, the structure of 
the design is made of in-situ concrete beam and columns that are set into a grid 
to allow freedom of space arrangements in between. From third floor up, there 
are six independent single span towers on a grid of 7.2 x 7.2m separated by 
so-called street zones that are 3.6m wide (ibid.) (Figure 3.7). As both the external 
and internal walls are separate from the structural skeleton, each household 
is given freedom to design their own apartment. In that sense the scheme fits 
into Leupen’s frame and generic space theory; it is visible from the variety of 
floor plans that the layout of each apartment is significantly different despite 
the simple, continuous and permanent structure (Figure 3.8). The separate and 
modular façade system adapts to different internal layouts as well, still providing 
a coherent look from outside (Figure 3.10). 
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Moreover, the dimensions of the structural grid determines the main width 
of the apartments as a starting point. The users are free to expand or contract 
their apartments by using this grid system. This also allows the residents to make 
changes to their apartments based on their needs without having an impact 
on their neighbours. In fact one of the apartments on fourth floor already went 
through significant changes both internally and externally without any disruption 
to the other units (Kendall & Teicher, 2002). This proves the success of the user 
empowerment of the design. 

Private and public spaces are arranged in accordance with the structural grid. 
The spaces are divided into several zones including house, street and common 
areas (Figure 3.7). Aforementioned 7.2 x 7.2m structural towers make up the 
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Figure 3.7:  Structural grid 
system and zoning system 
displayed on level 4 of the 
building.
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Figure 3.8:  Top - Different 
house arrangements on levels 
3, 4, 5 and 6 within the continu-
ous structure.

Figure 3.9:  Bottom - Circula-
tion spaces create a three 
dimensional street connecting 
different levels visually and 
physically.
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Figure 3.10:  Top - View of NEXT 
21 from the street.

Figure 3.11:  Bottom - View 
from the inner courtyard with 
circulation spaces and gardens.
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house zones and the street zones are structurally separated from these. The 
house zones have permanent floor slabs whereas the street zones show variety 
by integrating staircases, becoming part of a double storey unit or by extending 
as part of a circulation pathway. The main purpose of these street zones is to be-
come circulation spaces that connect the apartments and the green areas, while 
being occasionally used as seating areas (Figure 3.9). They are designed to be 
open instead of closed so that the residents can have visual connection among 
different levels (Figure 3.11). As the levels go up the width of these pathways 
change, allowing for better views across levels of the building. 

The non-structural system of the street zone also allows for change of spaces 
vertically. The flats on third and fifth floor are double story apartments that 
connect to the spaces on the upper floors. Expansion can happen vertically by 
adapting the floor slab of the street zone as it is structurally separate from the 
permanent central core. The separation of changeable street zones and per-
manent house zones depending on a fixed grid system results in limitations, 
yet, considering Leupen’s theory, a certain level of permanency is necessary to 
provide flexibility by change.  

3.5.2. Wohnanlage Genter Strasse, Germany, 1972

Designed by Otto Steidle and Partners, Wohnanlage Genter Strasse project con-
sists of seven multi-family terrace houses in Germany. The principle idea behind 
the design is based on the concept of support and infill. The design incorporates 
a modular system of prefabricated concrete components that are attached to 
each other by using the dry joint system so that the parts can be dismantled 
and reassembled later on based on the needs (Smart, 2013) (Figure 3.12). The 
support consists of columns, beams and floor slabs that are put together to 
form the concrete frame. The infill is separate from the support and consists of 
remaining building components like walls, windows and doors. A purpose made 
system of wall panels and glazing units forms the façade and is also separate 
from the main skeleton, adapting to the varying internal layouts (Schneider & Till, 
2007) (Figure 3.13). 
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The placement of the modular structure is based on a structural grid system 
in which each row house sits in between two set of columns that are placed with 
5.6m centres. The thickness of the columns are 20cm with the space in between, 
5.4m, divided into a grid system of 60cm slots. Orthogonally the grid system is 
divided into three strips, 3.9m, 2.6m and 3.9m wide respectively, that also cre-
ates different zones within the house (Figure 3.15). The difference between the 
load bearing and non-load bearing elements of the design is made very clear by 
fully exposing the structure (Figure 3.14). This makes it easier for the residents to 
make changes to their houses as they can easily distinguish the building compo-
nents. The success of this structural system in terms of providing user freedom 
is visible as the houses went through significant changes over the course of 30 
years (Schneider & Till, 2005b).

The architects provide excess space, or the previously mentioned slack 
space, from the very beginning so that the houses can go through expansion by 
claiming it. Externally, residents can make use of the provided structure or inter-
nally, they can build additional levels into the initially 1.5 or 2 storey high spaces 
(Schneider & Till, 2007). Additional horizontal expansion is also possible by taking 
space from the adjoining units as the structure does not consist of load-bearing 

Figure 3.12:  Modular structural 
components assembled by dry 
joint technique. 
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Figure 3.13:  Top - View from 
the street showing the modular 
façade system that adapts to 
different layouts.

Figure 3.14:  Bottom - View 
from outside with the exposed 
structure and the slack space.
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walls and allows greater freedom of connection between units (Figure 3.6). Verti-
cal expansion is made possible by the split level structural system (Figure 3.16). 
The prefabricated concrete skeleton has corbels on every half storey instead 
of every storey which provides opportunities for a greater variety of internal 
volumes and levels (ibid.) (Figure 3.17).

Generic nature of the space in between the structure allows for many dif-
ferent dwelling sizes to be achieved, which in turn can accommodate various 
households. Within the grid system, the services, bathroom, storage, and the 
circulation spaces are located at the central strip of 2.6m wide, the remaining 
spaces, living rooms, kitchen and bedrooms are along the 3.9m strips. As the cir-
culation is placed at the central zone, change of the remaining volumes by using 
split level construction becomes easier. 
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Figure 3.15:  Structural grid sys-
tem and zoning of the scheme.

Figure 3.16:  Sections showing 
the varying floor levels and 
interior volumes.



Flexible Housing 57

Genter Strasse scheme differs from NEXT 21 as it is terrace housing instead 
of apartments and it does not have the aim of creating common spaces. There-
fore, a communal external circulation space does not exist. The only circulation 
space is the central one that connects the split levels. Moreover, in this case it 
becomes easier to expand the volumes of the houses vertically as the units are 
surrounded by others only from two sides. 

Figure 3.17:  View of the split 
level living spaces.
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3.5.3. Überbauung Hellmutstrasse, Switzerland, 1991 

Überbauung Hellmutstrasse scheme, designed by ADP Architecture and Plan-
ning, is an urban communal living project located in Zurich, Switzerland. The flex-
ibility concept of this scheme and the structure itself differ significantly from the 
previous two examples. Instead of incorporating a column and beam structure, 
architects choose to use load bearing walls. These walls also act as partitions for 
the rooms internally. Some partitions have non-load bearing components that 
lets the users connect adjoining rooms (Figure 3.18). The flexibility of the scheme 
is not achieved by the beam and column fixed structure and the generic space in 
between, like in the previous cases, but by creating rooms as modular units that 
can be combined with each other in various arrangements (Figure 3.5). 
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First zone: cellular rooms

Second zone: service

Third zone: free use and structure

Figure 3.18:  Zoning of the plan 
and the structural system with 
load bearing walls and cellular 
rooms.
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Figure 3.19:  Sections showing 
the fixed floor levels.

In terms of spatial arrangement the design is split into three zones horizon-
tally (Figure 3.18). The first zone, 5.1m wide, consists of rooms that are separated 
from each other by the loadbearing walls (Schneider & Till, 2007). These rooms 
have similar sizes but they do not have a defined function, in that sense they are 
adaptable for different social uses like being a bedroom, a living room, a dining 
room or a workspace. The sizes of the individual rooms cannot be changed but 
the various combinations, made possible by the non-load bearing partitions, can 
result in a change in the overall size of the apartment. 

The second zone, 2.2m wide, acts as a service space that includes bath-
rooms, kitchens and storage spaces. It is not very flexible in terms of functions, 
but the way the spaces are connected to the rest of the apartment can show 
variations. The third zone, 7.5m wide, is the less defined zone with minimal use 
of load bearing walls. Here the spaces can become a kitchen, a living room or a 
studio equipped with all of these facilities. The main circulation core of the build-
ing is located at this zone, at the very centre of the scheme, surrounded by the 
entrances to different apartments. The less defined character of this zone cre-
ates greater freedom in terms of the way private units can connect to the shared 
circulation spaces.

The central circulation space with the balconies becomes an important ele-
ment of the design to create a communal living (Figure 3.20). The balcony spaces 
are wide enough to allow for different uses. They become an extension of each 
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Figure 3.20:  View of the central 
circulation system with the 
balconies.

Figure 3.21:  View of the 
circulation area being used 
as an extension of the house, 
converted into outdoor seating 
area.
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apartment, creating transitional zones from the public street to the private apart-
ments as well as contributing to the sense of community (Leupen, Heijne & van 
Zwol, 2005) (Figure 3.21). This vertical connection space surrounding the central 
courtyard also allows for maintaining visual connection among different levels. 
However, the scheme is designed in a way that flexibility, in terms of expansion 
or contraction of apartments, is only possible in the plan arrangement. Vertically, 
change is not possible as can be seen from the sections that do not show vari-
ations (Figure 3.19). Therefore, it can be argued that load bearing walls limit the 
scheme’s three dimensional flexibility.

3.6. Flexible Housing Design Characteristics

As a result of the analysis of previous three cases several flexible housing princi-
ples are obtained. Figure 3.22 gives a visual summary of these design character-
istics. 

Firstly, in order to provide a certain level of flexibility permanent or fixed de-
sign elements were necessary. The changeable parts of a design needed a well-
grounded starting point to depend on whilst going through adjustments. These 
permanent parts could take many forms like a structure, a room, a function or 
a circulation space. Both in NEXT 21 and Genter Strasse schemes the structure 
became the main fixed design element that generated change whereas Hellmut-
strasse scheme incorporated a fixed circulation core that allowed different uses. 
In NEXT 21 scheme, having the permanent central core and structurally separate 
street zone made vertical expansion possible, providing opportunities for three 
dimensional change. 

Secondly, having a column and beam structure that is separate from the 
other building components like walls, windows or doors was more favourable 
so that spaces could be shaped freely by the user depending on his needs. It 
provided many opportunities for both internal and external layouts as well as 
vertical expansion by creating spaces of different heights. Establishing a grid sys-
tem for the structure made it easier to have modular systems that could adapt 
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to changing parts of the design.  Yet, this structural grid needed to take into ac-
count the width of the housing units to become efficient instead of limiting. 

Thirdly, provision of enough free space made future expansion of houses 
possible. In order to make up for the restrictive space standards for housing 
units in urban areas, external spaces became more generous so that they could 
be claimed by residents or could host different social uses. Genter Strasse 
project made use of the excess space provided by the structure for future ex-
pansions whereas wide decking area of Hellmutstrasse project served as social 
gathering spaces as well as circulation.

Furthermore, having a centrally located circulation zone gave more freedom 
to the spatial organisation of the rest of the scheme. As the access to each hous-
ing unit, or room, became easier, spaces could adjust to user needs more freely. 
Lastly, establishing a modular façade system that is separate from the structural 

Figure 3.22:  Visual summary of 
flexible housing design charac-
teristics.

Providing enough free space 
for future expansions

Column and beam structure 
for freedom in internal and 

external layouts

Separate modular façade 
system to adapt to different 

internal layouts

Permanent elements for 
three dimensional change

Centrally placed circulation zone 
for easy access to private units
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skeleton was useful for accommodating different internal and external arrange-
ments. As the internal layouts of apartments varied, a modular system helped 
enact a coherent external look for the building as well as making future adjust-
ments easier. 
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Previous sections defined the terms cohousing and flexible housing and by 
means of analysis of several cases attempted to derive design characteristics 
that could be used as guidelines for developing a design concept. This section of 
the study explains how these guidelines were used to come up with the design 
concept. It also gives information on the chosen site for the design development 
as well as the design itself. 

4.1. Design Concept

4.1.1. Initial Conceptual Studies

Based on the previous studies, a combination of cohousing and flexible hous-
ing design principles was carried out by means of a model study. The model 
attempted to test out structural systems to provide flexibility of space, looking 
closer to frame and generic space theory as the flexibility cases analysed all 
incorporated a fixed structural system with free space within. It also looked into 
how the private spaces could contribute to shaping the leftover negative space, 
turning it into collective areas with varying qualities. 
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Figure 4.1: Left - Top view of 
the study model.

Figure 4.2: Right - Side view of 
the study model.

A fixed structure that had a grid system was incorporated into the model. 
This structure created inside generic space that could be used in many different 
ways. In the model photos (Figures 4.1 & 4.2) the white volumes represent the 
private spaces, or apartments, of separate families. These spaces could move 
freely within this structure, referring to possibilities of free expansion and con-
traction of spaces as enough slack space had been provided by the structure. 
They could have separate dimensions, contrasting the rigid dimensional arrange-
ment of the structure. 

The remaining space within the framework formed the collective space. 
When these private volumes moved in space, or expanded or contracted three 
dimensionally, the collective space changed. The interaction of these separate 
volumes was what defined the quality of the collective area. In a sense, the ge-
neric space within the fixed frame provided both physical flexibility for individual 
apartments for expansion and contraction, by means of movement, and social 
flexibility by becoming collective areas to be used in multiple ways. 

Developing the model study, another analysis was carried out to look more 
into the relationship between the private spaces and the collective space by 
using flexibility principles. A spatial arrangement idea was developed in which 
closed box units were spread within a space in order to create collective spaces 
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in between. By making the structure of some of these units permanent and the 
others movable new space arrangements could be obtained. These units could 
also be combined with each other by using sliding walls or windows, which in 
turn could make the private units open up to the collective space. 

Figures 4.3, 4.4 and 4.5 show the sketches of a possible plan arrangement of 
the box units. Figure 4.3 explains the idea that the closed units could claim areas 
from the shared collective space. The circular areas in the sketch represent the 
collective areas whereas the hatched areas are the space left between the box-
es, acting also as in-between spaces. The arrangement of the boxes in that way 
resulted in these smaller in-between spaces, slightly different from the remaining 
collective area in terms of its quality. They belonged to the owners of the units, 
but they were also directly linked to the collective space. This in-between space 
could also become part of the collective space. 

Figure 4.4 shows how sliding walls, screens or fully glazed facades could 
be incorporated into the design to create a link between private and collective 
areas. By opening up some parts of the closed boxes, the collective space could 
be manipulated. This way, more areas could be claimed from the collective space 
to have an in-between quality or private units could become part of the collective 
space.

Figure 4.5 shows that by making some units fixed and the other ones mov-
able, the collective space could be changed. As the units joined each other, they 

Figure 4.3: Left - Sketch of a 
plan arrangement with sepa-
rate box units.

Figure 4.5: Right - Sketch of box 
units joining.

Figure 4.4: Middle - Sketch of 
box units opening up to the 
collective space.
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lost the in-between space but obtained a larger collective space. In that way, 
based on a household’s changing needs, additional rooms could be claimed 
from the collective space. 

4.1.2. Final Concept

In terms of developing the design concept the focus was given to the collective 
space and how it was being shaped by the surrounding private houses. Based 
on the acquired design principles for cohousing the starting point was to es-
tablish a spatial organisation in which private spaces were distributed around a 
central collective area. As this was the negative space created by private spaces, 
the idea took the form of an open central courtyard surrounded by private 
apartments (Figure 4.6).

Integration of flexibility into the design idea was achieved by the provision of 
so-called slack space on each floor (Figure 4.7). These spaces would separate the 
apartments from each other, creating opportunities for future expansions of the 
units. By promoting change of apartments they would also provide change of the 
collective space. Previously mentioned conceptual studies investigated establish-
ing physical flexibility by means of movement of private units. In the final concept 
this idea took the form of expansion and contraction of the houses within the 
boundaries set by the structure and the free space. 

Structural idea was to integrate permanent column and beam system for the 
private house areas and to establish a demountable structural system for the 
free spaces so that modification of the houses can happen three dimensionally. 

Figure 4.6: Left - Private apart-
ments around a central open 
space.

Figure 4.8: Right - Free spaces 
around the central zone for 
easy circulation and visual con-
nection among levels.

Figure 4.7: Middle - Flexible 
slack space on each floor to be 
claimed.
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This would also give opportunities for the design of diverse types of houses to 
accommodate the varying households. 

Moreover, the free spaces would become the in-between, threshold, spaces 
for the houses, open for occupation by the residents. They would turn into a part 
of the collective space and help create different zones and hierarchy of the col-
lective areas. The central courtyard, as the starting point of the collective space, 
would be shaped by the different forms that the surrounding slack space areas 
would take. As the uses of these areas would change, so do the quality of the 
different zones of the collective area. 

The residents could take from the collective area by claiming parts of the free 
spaces if they need to expand their houses (Figure 4.9). As these spaces would 
be shared by two different households and could result in conflicts, the concept 
was based on the requirement of negotiation and understanding among the 
members of a cohousing community. Figure 4.11 describes a possible three 
dimensional expansion sequence, in which different arrangement of apartments 
of houses in each floor resulted in varying shared areas. On the other hand, 
residents could also give back to the collective area by opening their apartments 
to the free space or by contracting if they no longer need some of their rooms 
(Figure 4.10).

Free spaces could also be partly used as circulation spaces. As they are dis-
tributed around the centre they would help establish a central circulation zone. 
In addition, combined with the open courtyard they would help maintain visual 
connection among different levels (Figure 4.8). 

Figure 4.9: Left - Expansion 
of units by claiming the free 
space.

Figure 4.10: Right - Giving back 
to the collective area by open-
ing up to the free space.
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Figure 4.11: Example expan-
sion sequence.
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4.2. Site Analysis

In order to test out the design concept by means of an architectural design a 
location with an existing masterplan in the city of Utrecht was chosen. As part of 
the Randstad conurbation Utrecht is the fourth largest city in the Netherlands 
(URBACT, 2019). With a population of 300,000 it has the second highest urban 
population growth after Amsterdam as its population increased by 71,000 peo-
ple between the years 2000 and 2014 (Nabielek, Hamers & Evers, 2016). 

Along with the Station Area, Leidsche Rijn and Science Park, Merwede Canal 
Zone lays within the inner city growth plan for Utrecht (Gemeente Utrecht, 2017). 
It is surrounded by highways to the North, South and West with the Merwede 
Canal located to the East. It is planned to be a mixed urban area and as can be 
seen from figure 4.12 it is very close to the city centre and Utrecht Central train 
station.

For the purposes of this study, the existing masterplan prepared by Marco 
Broekmen Architects was employed. The architects’ masterplan involves a sus-
tainable and high density neighbourhood for living, working, culture and recrea-
tion. Building blocks of various sizes are integrated into the design with priority 
given to the pedestrian areas and public spaces rather than car traffic (Marco 
Broekman Research Urbanism Architecture, 2019). 

Within the masterplan, three main pedestrian routes that run East-West 
direction divides the area into four zones. A central street, so-called backbone, 
runs North-South axis and becomes the central recreation and cultural area, 
connecting building blocks with public spaces. The density and height of building 
blocks decrease going from West to East to provide views and more open spaces 
towards the canal and the city centre. 

The building block highlighted in figure 4.13 was singled out to be examined 
due to its proximity to attraction points. It is next to Merwede Canal and one 
of the two parks within the masterplan. It is also located next to the only canal 
extension within the zone and one of the three pedestrian routes. In addition, 
it is far from the highways but close to the backbone and cultural centres. The 
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City Centre

Merwede Canal 
Zone

Utrecht Central 
Station

Figure 4.12: Map of the city of 
Utrecht.
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Surrounded by the river 
and the canal

Away from main traffic 
route

Close to main pedestrian 
route

Close to the central pedes-
trian route, ‘the backbone’

Next to the park

Figure 4.13: Attraction points in 
Merwede Canal Zone.
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Figure 4.14: Visual summary of 
site analysis.

Access

Courtyard and Sun

Views

Attraction Points

buildings located on the Eastern corner of the building block was chosen as the 
site for the design. It has views to the park, the canal and the canal extension 
as well as having a shape that already employs the courtyard idea with plenty of 
sunlight. Figure 4.14 gives a visual summary of the in depth analysis of the site. 
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4.3. From Concept to Design

The following section describes how the previously obtained design charac-
teristics from cohousing and flexible housing chapters were translated into an 
architectural design on the chosen site.

Gardens
Common areas

Unit gardens
Circulation gardens

Figure 4.15: Left - Central 
courtyard as the central collec-
tive space.

Figure 4.16: Right - Different 
zones within the collective 
space.

Figure 4.17: Left - Slack space.

Figure 4.18: Right - Circulation 
spaces become part of the col-
lective space.

Figure 4.19: Left - Visual and 
vertical connection among dif-
ferent levels.

Figure 4.20: Right - Centrally 
located circulation zone.
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4.3.1. Spatial Arrangement

The conceptual idea of a central courtyard was integrated into the site by making 
use of its existing L shape. The courtyard was placed on the Southern side of the 
site in order to receive plenty of daylight during the day. The remaining spaces, 
including the private apartments and other common areas, were distributed 
around this central collective area (Figure 4.15). This way, each apartment could 
have a side facing the views to the canal and the park nearby as well as the 
courtyard. As it was centrally located, the courtyard became the main source of 
social connection for the community members (Figure 4.21).

Apart from a single apartment, the ground floor contained the enclosed 
common spaces, i.e. common room, TV room, parking area, guest room, laundry 
room and storage (Figure 4.47). Space sizes from cohousing cases and Lambeth 
Council’s (2008) housing standards served as guidelines in determining the 
space dimensions for common areas and the apartments. The common room 
was placed nearby the entrance and within easy reach from both the central 
courtyard and the apartments. This way people could pass by it on their way to 
their houses and would be more likely to have casual encounters with the fellow 
residents (McCamant, Durrett & Hertzman, 2003). The location of the com-
mon room also made it possible to open up the internal space to the outdoor 
courtyard space, making a space expansion possible during the summer months 
(Figure 4.22). 

4.3.2. Slack Space

The idea of slack space was integrated into the architectural design by dividing 
the L shaped housing zones of upper levels into three (Figure 4.17). This way the 
apartments were separated from each other by the introduction of in-between 
spaces. These threshold areas, also referred to as unit gardens in the existing 
design, presented flexibility both socially and physically. Belonging to the resi-
dents of that floor, they could be used for variety of purposes, i.e. garden, balco-
ny or circulation. Combined with the structural system and spatial arrangement, 
they presented opportunities for physical change of the private apartments.
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Figure 4.21: View of the central 
courtyard.
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Change could happen in various ways within the same floor or by combining 
different floors. Firstly, without making any changes to the size of the free space, 
private apartments could cantilever from the existing structure to increase the 
floor area. Figure 4.24 shows an example scenario in which a 1-bed unit, 39 m2, 
occupied by a single young adult was expanded to 47 m2 to accommodate a 
couple. Despite physically not altering the free space, the use of the unit garden 
could change depending on the internal layout, presenting different opportuni-
ties for social interaction. 

Expansion of apartments could also happen by adjoining two units. In figure 
4.23 two 1-bed units of 39 m2 were converted into a single 3-bed apartment to 
accommodate a family. As one of the gardens was no longer directly accessible 
from the apartment the use of that space as well as its relation to the remaining 
collective areas changed. The second garden could be used privately by another 
resident instead of being shared. 

Figure 4.22: View of the 
external seating area for the 
common room.
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Figure 4.23: Top - Expansion by 
joining units.

Figure 4.24: Bottom - Expan-
sion by cantilevering.

Figure 4.25: Expansion by 
claiming from the collective 
space.

Figure 4.26: Contraction by giv-
ing back to the collective space.
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Figure 4.27: Expansion by join-
ing different floors.

Figure 4.28: Variety of apart-
ments for variety of house-
holds.
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Figure 4.29: Apartment types 
for different households.

Studio

1 bed - 1 person

1 bed - 2 person

2 bed - 3 person

3 bed - 4 person

4 bed - 5 person
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Moreover, residents could claim part of the free space by negotiating with 
the neighbours depending on the needs of the household. Figure 4.25 displays a 
scenario in which instead of expansion by cantilevering, the owner of the 1-bed 
unit decided to claim free space to have a larger apartment and more privacy, 
altering the collective area. An opposing scenario, in which residents could give 
back to the collective space, is also possible. In figure 4.26 a 3-bed apartment of 
66 m2 for a family was converted into a 38 m2 1-bed apartment as the owners’ 
kids moved out and instead of having extra rooms they wanted to have outdoor 
space to connect with the neighbours. 

Vertical expansion could be employed by using the free spaces as connection 
areas among different levels. As the structure of these zones could be altered, 
stairs or double height spaces could be added to the internal layout. Figure 
4.27 shows how two 1-bed units at different levels were joined by the addition 
of an external staircase. This way a two-storey house of 90 m2 for a family was 
achieved. 

Integrating the idea of slack space into the design provided opportunities 
for many different types of apartments (Figure 4.29). Figure 4.28 displays how 
these different apartments could be used by variety of households. The use and 
change of apartments, based on the requirements of the residents, resulted in 
the physical and social change of the collective space which consequently could 
adapt to the different levels of social connection desired by the community 
members.

4.3.3. Structure

Use of slack space to promote change of spaces was made possible by the struc-
tural system. The structure of the design incorporated permanent and changea-
ble elements. Establishing a structural dimension that was the width of an apart-
ment unit was the starting point. After the analysis of minimum requirements for 
apartment sizes, the flexible housing cases and several trials, a structural grid of 
6x6m was decided to be used. This dimension was thought to be wide enough 
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Figure 4.30: Top - Structural 
grid and zoning system.

Figure 4.31: Bottom - Variety 
of house layouts on differ-
ent levels based on the same 
structural grid.
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Figure 4.32: Structural diagram 
showing permanent concrete 
frame and demountable steel 
frame.

Detail A

Detail B
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Figure 4.34: Right - Conver-
sion of a housing unit into a 
two-storey unit by adapting the 
steel frame of slack space. 

Figure 4.33: Left - Detail A, 
Demountable steel frame of 
the slack spaces.
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to allow for freedom in internal layouts and small enough to be efficient and not 
wasteful of space.

Within this structural grid private housing zones and collective zones were 
created (Figure 4.30). The housing zones had a fixed in-situ concrete column 
and beam structure with concrete slabs. Use of columns instead of load bearing 
walls allowed greater freedom in determining layouts for the apartments as well 
as joining units (Figure 4.31). The surrounding collective zones, i.e. unit gardens, 
circulation spaces, had a demountable steel frame. Figure 4.32 shows the per-
manent concrete frame and the removable steel frame in relation to each other 
and the structural grid.

For the unit gardens two steel beams were designed to be fixed to the 
concrete structure to provide extra support (Figures 4.33 & 4.36). The remaining 
components in between could be removed to make three dimensional space 
change possible. Figure 4.34 displays a two-storey unit, located on levels one and 
two, and how the addition of an external staircase was made possible by remov-
ing and changing the steel components and concrete floor panels to create a 
hole on the floor. As the concrete structure was fixed, the demountable struc-
tural system of the unit gardens provided the chance for vertical expansion.   

A similar principle was applied to the southern end of the structure. By 
removing the concrete panels of the steel frame a two-storey apartment, on 
levels zero and one, could be achieved without making changes to the concrete 
structure. This could also allow for double height spaces by removing the steel 
components and resulted in freedom for the internal layout design. 

The flexible structural system of the circulation areas provided variety of lay-
outs. These spaces could be expanded or contracted with the addition of stair-
cases or could become part of houses. Floor plans of levels one, two and three 
show different circulation arrangements. Moreover, welded steel components 
that were bolted to the concrete frame were used for the cantilevers required 
for the apartments. If no longer needed these frames could be removed to have 
smaller apartments.  
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Corten façade panels

Concrete structure

Demountable steel frame

Concrete prefabricated panels

Timber decking

Figure 4.35: Detail B: Demount-
able steel frame of the circula-
tion spaces and materiality.
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Construction Material Key:
1. 12mm fire resistant plasterboard, internal finish.
2. 12mm fire resistant plasterboard
3. 120x40mm steel C channels
4. 120mm mineral wool insulation 
5. 12mm sheating board
6. 50mm rigid insulation board placed after breather membrane
7. 80x40mm steel C channels
8. Z clips attached to steel channels
9. 10mm Glasscon honeycomb corten panels attached with Z clips 
10. Glass balustrade
11. 150x20mm wooden decking panels
12. 150x150mm back to back angle sections bolted to 207mm UKB 203x133x30
13. 80x40mm steel C channels
14. 170mm prefabricated concrete decking panels
15. 207mm UKB 203x133x30 bolted to 207mm UKB 203x133x30 using double angles 
80x80x8mm, length 130mm
16. 207mm UKB 203x133x30 bolted to reinforced concrete beam using double angles 
80x80x8mm, length 130mm 
17. 150x150mm back to back angle sections 
18. 150x150mm angle sections bolted to steel columns
19. 150x150mm square steel channel columns
20. 200mm reinforced concrete slab (in-situ)
21. Ø16mm reinforcement bars
22. 545x250mm reinforced concrete beam (in-situ)
23. Wooden window frame
24. 2400x600mm sliding glazing panels
25. 400x200mm reinforced concrete column (in-situ)
26. 75mm polished concrete floor finish on damp proof membrane
27. 80mm rigid insulation
28. 200mm reinforced concrete slab (in-situ)
29. 150x150mm angle section bolted to reinforced concrete beam using Ø20mm bolts
30. 80x80x8mm double angles, length 130mm
31. 150x150mm angle section bolted to reinforced concrete beam using Ø20mm bolts

Figure 4.36: Structural detail of 
the removable and perma-
nent components of the slack 
spaces.
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Use of timber for the decking of the collective zones distinguished the struc-
tural quality of these spaces from the houses (Figure 4.35). The house zones had 
a polished concrete finish and a slight level difference from the decking area to 
make the difference between the structural systems clear.

4.3.4. Hierarchy and Zoning within the Collective Space

The results of the previously mentioned group study shows that creating varying 
zones within a large space is essential for people to inhabit these areas and feel 
more comfortable engaging in social interaction. In addition, introducing corners 
provides a sense of enclosure, privacy and safety (Appendix). By making use of 
the idea of slack space and the structural systems, the collective areas of the 
design, both indoor and outdoor, were divided into several zones (Figure 4.16). 

These zones presented different levels of sharing and hierarchy in terms of 
the way they were spatially arranged and used. Firstly, the central courtyard, the 
roof terrace (Figure 4.38) and vegetable garden were designed to be open for 
use by all community members. Central courtyard was also divided into different 
areas; some placed slightly away from the houses whereas the others placed 
close to common facilities like TV room, common room or laundry facility (see 
plan 0). As McCamant, Durrett and Hertzman (2003) mentions, use of tables and 
benches in these areas created opportunities for informal gatherings. 

Directly linked to these outdoor collective spaces were the indoor common 
areas. As these were enclosed spaces they presented opportunities for more 
intimate connections and planned gatherings. Circulation spaces could also be-
come part of the zones of the collective space as the wider parts could be used 
as balconies or so-called circulation gardens (Figure 4.18). These invited chance 
encounters among the residents, yet, they were mainly open for use by the 
residents of that floor and maintenance responsibility belonged to them. In that 
sense they became more private zones in comparison to the remaining common 
facilities and gardens. 

Final zoning element was created by the slack spaces. These formed the unit 
gardens on each floor, belonging to the residents of the surrounding units (Fig-
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Living room / Kitchen

Unit garden

Common room

Collective areas

Circulation / Courtyard

Figure 4.37: Private to public 
gradient to establish hierarchy 
of spaces.
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Figure 4.38: View of the roof 
terrace and vegetable garden.
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ure 4.39). Their use was largely determined by the adjoining owners, also making 
them the most private spaces of the collective areas. Boundaries between 
the slack spaces and circulation areas were left unclear to make the residents 
define territories, allowing the unit gardens to become part of the circulation 
areas. They became threshold spaces, intermediary zones (Hertzberger, 1991), 
connecting the less private collective areas to the living room or kitchen of the 
private units. In other words, they helped establish a gradient of public to private 
in terms of privacy and levels of sharing (Figure 4.37).   

4.3.5. Vertical and Visual Connection

As the analysis of cohousing studies and the group study (Appendix) show, 
providing visual connection between different levels was important for creat-
ing natural interactions among residents. This connection was established by 

Figure 4.39: View of circulation 
spaces with unit gardens in the 
background.
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making the circulation spaces external and by placing them between the central 
courtyard and the housing units (Figure 4.19). On the way to his house a resident 
could easily keep an eye on the children playing in the courtyard or see if the 
neighbours gathered in their garden. As the circulation spaces were placed 
centrally, access to individual units became easier, creating greater freedom in 
house arrangements (Figure 4.20). 

The L shape of the design and the glass lift shaft made it possible to visually 
connect the two ends of the building across the courtyard. Moreover, tapering 
design of the circulation areas as well as their changing width allowed for visually 
continuous spaces (Figure 4.40). The stairs were placed in different parts on 
each floor to create a continuous flow from the ground floor to the rooftop, en-
couraging the residents to travel through the building, passing by different zones 
of the collective area. 

Figure 4.40: View of circulation 
spaces.
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Figure 4.41: External view of 
the building from the park.



100 Design

600 1200 1800 2400

600 1200 1800 2400

2400 4800

1200 2400 3600

14
00

24
00

24
00

24
00

PRODUCED BY AN AUTODESK STUDENT VERSION

PR
O

D
U

C
ED

 B
Y 

A
N

 A
U

TO
D

ES
K

 S
TU

D
EN

T 
VE

R
SI

O
N

PRODUCED BY AN AUTODESK STUDENT VERSION

PR
O

D
U

C
ED

 B
Y A

N
 A

U
TO

D
ESK

 STU
D

EN
T VER

SIO
N

Figure 4.42: Elevations of 
modular window types.



Design 101

4.3.6. Modular Façade System

In order to adapt to varying internal layouts and possible change of spaces whilst 
maintaining an external visual coherence, a modular façade system that was 
independent from the structure was incorporated into the design (Figure 4.41). 
Based on the structural grid dimensions and the cohousing case analysis a mod-
ular measurement of 600mm was established. A system of windows, in which 
the dimensions were multiplications of 60mm, were designed (Fıgure 4.42). They 
had openable parts and came in two different groups based on their heights. 
First group involved full height windows that could be used for living rooms, 
kitchens, bedrooms or balconies. Second group included half level windows that 

Figure 4.44: Bottom - Variety of 
façade combinations with the 
modular window and Cor-Ten 
panels.

Figure 4.43: Top - Diagram-
matic summary of the layering 
of the façade.
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could be used in the case of kitchen counters or in bedrooms and bathrooms if 
the residents needed more privacy. 

The context of Merwede Canal Zone involved houses made of red and brown 
bricks. To fit in with the surroundings as well as with the modular window system 
600mm wide Cor-Ten steel façade panels were used (Figure 4.45). They could 

2 layers of 12mm fire 
resistant plasterboard

120x40mm steel C 
channels

120mm mineral wool 
insulation 

12mm sheating board

50mm rigid insulation 
board placed after 
breather membrane

80x40mm steel C 
channels

Z clips attached to steel 
channels

10mm Glasscon 
honeycomb corten 
panels attached with 
Z clips 

Figure 4.45: Detail of the façade 
system.
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also adapt to corners as they could be easily cut for the required size. The cor-
roded look made it suitable for the design as the protective rust coat made it 
easy maintenance with no need for painting or any other rust prevention (Lyons, 
2010). The modular system of the panels and windows provided opportuni-
ties for variety of façade arrangements without disrupting the coherence of the 
external look (Figures 4.43 & 4.44).

4.4. Design Drawings

The following part of the study includes a set of architectural drawings of the 
final design. It involves the site plan, floor plans and sections.
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Figure 4.46: Site Plan, 
scale 1:2000
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Figure 4.47: Ground Floor Plan, 
scale 1:200

1. Storage and parking
2. TV room
3. Plant room
4. Common room
5. Guest room

6. Laundry room
7. Bin storage
8. Apartment
9. Courtyard
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Figure 4.48: First Floor Plan, 
scale 1:200

1. Apartment
2. Unit garden
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Figure 4.49: Second Floor Plan, 
scale 1:200
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Figure 4.50: Third Floor Plan, 
scale 1:200
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Figure 4.51: Roof Plan, 
scale 1:200

1. Roof terrace
2. Vegetable garden

1
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Figure 4.52: Section AA, 
scale 1:200
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Figure 4.53: Section BB, 
scale 1:200
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5.1. Research Question

The purpose of the current study was to find methods of incorporating flexible 
design with cohousing design in order to provide more stable and longer lasting 
communities. The design characteristics attained in the cohousing and flexible 
housing chapters developed into a design concept that was tested out by means 
of an architectural design in the city of Utrecht.

Application of design characteristics into a given site to create an archi-
tectural design resulted in several key findings in regards to creating flexible 
collective areas that could adapt to the changing needs of community members. 
Based on the analysis of the design it can be concluded that physical flexibility of 
the collective areas can be established by using the surrounding private spaces. 
Collective areas can be seen as remaining spaces between private areas and by 
adapting their apartments according to their needs, residents can physically alter 
and shape their collective spaces. Creating this direct relationship and balance 
between private and public can help eliminate the concerns over privacy previ-
ously mentioned by Pereyra and Rapponen (2019). 
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Another key finding was that provision of slack space becomes an important 
tool for designing for flexibility in a cohousing scheme if it is assigned a collective 
social use. As previously stated dense urban environments demand use of less 
space, with limited availability of land and limited freedom in house layout and 
expansion (Studio Weave, 2018). By introducing free spaces into the design as 
collective areas, not only can opportunities for house expansion be provided but 
also private spaces can be made smaller. This way the apartments can respond 
to the changing space and privacy requirements of the residents over time as 
well as providing more facilities within a limited space. 

Moreover, the design showed that incorporating slack spaces as small areas 
placed in between private spaces proves to be the most beneficial as this creates 
greater freedom of physical and social flexibility. Physically, more private spaces 
can have access to free spaces, resulting in variety of opportunities for house 
adaptation. Socially, they can create different zones within one larger collective 
area as well as being assigned different functions according to user needs. They 
can also become in-between spaces, open for interpretation by the residents, 
providing different levels of privacy depending on changing needs of sharing. 

Final finding of the study was that designing circulation areas that are wide 
enough to accommodate different social uses can contribute to the flexibility of 
the collective areas. Instead of establishing separate zones for circulation and 
common areas, combining these functions can result in space saving and social 
connection among different floor levels. Rather than being mere circulation 
pathways, they can act like free spaces with different functions assigned to them 
by the residents according to their expectancies of social connection. 

5.2. Reflection

Analysis of issues within cohousing and flexible housing to develop design 
characteristics proved to be a useful method to answer the research question 
by means of a design. Instead of being given a site and developing a concept, the 
design process was reverted by applying the design concept to a site. Creating 
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an architectural work to test out arguments in that manner was a new and chal-
lenging way of working for me. Yet, it helped me focus on finding solutions for 
the problems of the field rather than solving issues of only a site. 

In the design, with the hopes of achieving freedom for house layouts and 
easy expansion and contraction of housing units a structural grid system was 
established. This was partly successful as having columns created lots of internal 
freedom as well as helping organise the whole design. However, this system also 
resulted in design limitations despite creating physical flexibility of the spaces. 
Change could only happen within the boundaries set by the grid, therefore care-
ful examination of structural dimensions became a necessity so that a balance 
between creating freedom and limitation could be achieved. 

Moreover, creating a structural system that was flexible enough to provide 
changes by expansion of units vertically proved to be challenging. In terms of 
shaping collective spaces vertical expansion behaved similarly to horizontal 
expansion, yet, the structural demands were higher and required in-depth un-
derstanding of structural systems. Time frame was an important limitation factor 
and analysing more structural possibilities could have enriched the design and 
made it more feasible.   

Furthermore, provision of slack space with collective use was mentioned to 
be a key design element for providing socially sustainable communities as well as 
a response to dense settings. Yet, due to location limitations and for the purpos-
es of this study dense urban environments in the Netherlands, namely Utrecht, 
was analysed. Despite presenting a dense setting within the Netherlands, in 
comparison to the world Utrecht does not have a very high population to land 
use ratio. Designing for a denser city might require different incorporations of 
the slack space. A more detailed analysis of the slack space to private space 
ratio and minimum requirements can further contribute to this research. Future 
studies in this field can provide answers for denser cities and how shared living 
options can provide more space per household by keeping the private spaces to 
a minimum and by providing flexibility with the use of excess space.
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Research Question

How can integrating common areas to buildings enhance 
social cohesion by means of interaction among people in 
the Netherlands?

Abstract

This research will investigate indoor common spaces in 
terms of spatial organisation and quality in attempt to de-
termine how niches, corners, corridors, stairs and fixtures 
within these common spaces impact the level of social 
interaction within buildings.

In ancient buildings, through integrated and connected 
‘street’ patterns, there are higher levels of movement and 
encounter possibilities with in-between spaces which 
provide niches for stationary activities that support and 
encourage social interaction. In this day and age, how-
ever, in common spaces in buildings there tend to be less 
social interaction and a more introverted way of life. To 
investigate this hypothesis, examinations were carried out 
to evaluate how (integrated) indoor common spaces in 
buildings contribute to social cohesion by means of social 
interaction amongst people in the Netherlands.

For the investigation, three methods were used; a literature 
review, a comparative analysis and observation. The objec-
tive of the investigation is to formulate design guidelines 
that will enhance the life quality and well-being of users, by 
positively influencing user behaviour and use of common 
space to result in more interactivity. 

Appendix

1. Introduction

Over the course of time society has changed (Sharma, 
2017), and so have the patterns of social activities and so-
cial interaction. In fact, through this drastic change, people 
tend to rely more and more on their technological devices 
for communication or gather around together in events 
that are updated and generated through technology (ibid.), 
resulting in less social interaction among people and a 
more introverted way of life (Can & Heath, 2015).

Within the design professions, however, there is a growing 
interest in theorising, testing and measuring the effect of 
space and place on people‘s well-being generally (Porter et 
al., 2017).

In fact, architects looked for assistance in meeting the new 
concerns about people and buildings. Since most of the 
issues involving human needs are distinct from problems 
of form or materials, some architects turned to social sci-
ences as a means of obtaining reliable information about 
behaviour and well-being. Architecture professors sought 
from psychologists better answers to questions about the 
way people experienced buildings (Sommer, 1983).

2. Methodology

This article presents and discusses the results of a re-
search focused on how can integrating common areas to 
buildings enhance social cohesion by means of interaction 
among people in the Netherlands. The methodology for 
this research is designed using a mixed method approach 
of three different qualitative and quantitative methods. The 
methods that are explored in this research are literature 
review, case studies and observation. The findings from 
the literature review will be used as background knowl-
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edge and will be compared with the findings from the case 
studies. Observation will be used to examine the findings 
from literature review and case studies and to provide new 
findings for the result. 

2.1. Literature Review

Literature review is considered to be a secondary and 
qualitative research method. By extracting salient infor-
mation from precedent research and books, it provides 
a summary and a synthesis of key sources within specific 
conceptual categories. The aim of this method is to provide 
background knowledge regarding the research question 
and to obtain design principles that can be compared and 
examined with the data collected from other methods. 
Data collected will be organized and categorised into four 
topics including social cohesion, in-between space, seating 
and enclosure and corners. 

2.2. Case Study

Case study is considered to be a secondary and qualitative 
research method. By in-depth investigation of different 
cases in certain context, existing phenomena could be 
understood for comparison, information and inspiration. 
The aim of this method is to obtain design principles from 
built projects that could enhance social cohesion. These 
principles will be used for comparison and examination 
with other methods. The cases chosen for analysis are 
Amsterdam Orphanage and Nagele School by Aldo van 
Eyck, De Drie Hoven Nursery and Delft Montessori School 
by Herman Hertzberger. The built works of these two archi-
tects are chosen due to their attention to social spaces. 

2.3. Observation

Observation is considered to be a primary and qualitative 
research method. Through direct observation of phenome-
na in their natural setting, it collects open-ended data with 
the primary intent of developing themes and facts from 
them (Creswell, 2003). The aim of this method is to exam-

ine the findings from literature review and case study and 
to provide new findings for the result. The observation will 
be carried out at the common area of St Lucas College in 
Eindhoven, considering the type of users, size of the space 
and the location feasibility. St Lucas College is chosen as a 
case for observation due to providing variety of spaces for 
analysis.

3. Results

3.1. Literature Review

Social Cohesion and Interaction

The notion of social cohesion has been defined in numer-
ous ways in preceding research but lacks existing consen-
sus (Anquetil, 2009). Wilkinson (2007) distinguishes three 
subscales in regards to social cohesion: psychological 
sense of community, attraction and neighbouring. David-
son and Cotter (1993) defines psychological sense of com-
munity as a strong attachment that people may experience 
towards others based on factors such as where they live, 
where they work, where they go to school or with which 
groups they affiliate. Likewise, McMillan defines sense of 
community as a feeling that members have of belonging 
and being important to each other, and a shared faith that 
members’ needs will be met by their commitment to be 
together (Chavis et al., 1986).

Contrary to personal sense of community, attraction is 
not theoretically central in either Psychology or Sociology. 
Among researchers more oriented to Geography and city-
planning, however, it is a major concern. Often referred to 
as ‘place attachment’ by researchers, attraction is known to 
be the capacity of a specific neighbourhood or community 
to induce in individuals a desire to continue residing there 
(Wilkinson, 2007). The attachment one can experience for a 
place is influenced by the physical features, and thus varies 
according to locations.  

Neighbouring refers to the actual interaction of respond-
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ents with their neighbours (Wilkinson, 2007) and the 
support they may bring to each other (Anquetil, 2009). 
Neighbouring is studied and measured by reports of 
frequencies and is actually a set of reported behaviours. In 
fact, to measure social interaction, Kim and Kaplan (2004) 
used interaction with next-door neighbours as a tool for 
their study of two residential communities.   

For this research the focus will solely be on the last sub-
scale of social cohesion; neighbouring, as this component 
is presumed to be hypothetically influenced by the design 
of space. In addition, amongst the three scales of social co-
hesion, neighbouring is the most manageable component 
in observing social interaction amongst people in common 
areas. Here, the term social interaction is defined as an 
exchange between two or more people and is a building 
block of society (Sharma, 2017). Additionally, for the sake 
of clarification, terms such as people, users and occupants 
more aptly describe those who occupy, dwell and are af-
fected by designed space (Sommer, 1983).   

In Life Between Buildings, Gehl (1987) makes a distinction 
between two types of interaction amongst people: active 
and passive interactions. Active contact, also referred to 
as focused interaction (Giddens & Duneier, 2000), is when 
people engage in conversation as well as share greetings, 
which is also known as unfocussed interaction (Giddens 
& Duneier, 2000). Contrary to active interaction, passive 
interaction refers to contact without speech or greeting. 
It is relatively a physical presence; such as simply being 
among people, looking at or just seeing them, listening to 
or hearing them. Huang (2006) terms this type of contact 
‘non-social interactions’.   

Social interaction or social activity (Gehl, 1987) will most 
likely take place whenever two (or more) people are 
together in the same space. The simple fact of just seeing 
and hearing, meeting, is in itself a contact, and thus a 
social activity. The character of these social activities may 

differ depending on the context in which they take place. 
For example, in residential streets social activities tend to 
be quite comprehensive, consisting of greetings, conver-
sations, discussions, as they are evoked by people with 
common interests and backgrounds. As opposed to social 
activities in residential streets, social activities will gener-
ally be more superficial, consisting of passive contacts 
– seeing and hearing a variety of unknown people. Gehl 
(1987) stresses the importance of this social ‘connection’ 
in relation to physical planning, arguing that architects and 
planners can affect the possibilities for meeting, seeing and 
hearing people – possibilities which both take on a quality 
of their own and become important as background and 
starting point for other forms of contact. 

Space should offer an opportunity to surround others in a 
stress-free and undemanding manner. This may include, 
strolling around, taking occasional walks, making detours 
along paths or even pause occasionally at an inviting seat 
close to an entrance simply to be among people for a short 
while. Gehl (1987) terms this low-intensity contact, arguing 
that a simple activity as looking or staring out a window 
now and then, if one is fortunate enough to have some-
thing to look at, can be rewarding. Actually, being around 
others, seeing and hearing people, receiving impulses from 
others, imply positive experiences, which are alternatives to 
being alone. One is not necessarily with a specific person, 
but one is, nevertheless, with others. Other forms of con-
tact may spontaneously evolve from low-intensity contact, 
as it is a medium for the unpredictable, the spontaneous, 
the unplanned.     

Common space

In his essay, Common Space: Politics and the Production 
of Architectural Knowledge, Djalali (2014) argues that com-
mon space, like public space, is not merely physical but 
rather made up of collective knowledges, habits, languages, 
memory and affects. Common space is not alternative to 
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public space, nor are they mutually exclusive, but rather 
a necessary condition for the existence of both private 
and public space, whose autonomous existence has been 
rarely pointed out.

In buildings, common spaces have the potential to create a 
feeling of community and bring people together. Common 
spaces are thus essential and may be defined as space 
which are open and accessible to all building occupants, of-
tentimes used by people to sit, study, have a conversation, 
hold events, and for many other social uses (Daneshpanah 
et al., 2015). Commoning, based on social and spatial 
experience of thresholds, is a reinvention of the public. Re-
invented public space will be common space as threshold 
space – space created through practices of negotiation 
that avert acts of enclosure as well as acts of sealing the 
boundaries of the corresponding developing communities 
(Barron & Mariani, 2013).

According to Stavrides (2016), common spaces are undeni-
ably thresholds. In his book Common Space: the City as 
Commons, in the paragraph entitled ‘Thresholds as Com-
mon Space’, he claims that thresholds are spaces marked 
by experiences of social liminality. As thresholds do not 
simply circumscribe a defined area of use, but rather offer 
a passage from one area to another, they are spaces with 
a strong power to institute comparisons to encourage new 
relations between people (Stevens, 2007), to make differ-
ences communicate. Similarly, Simmel (1997) argues that 
thresholds are not boundaries that divide and keep apart, 
but rather connects and separates at the same time – con-
necting while separating, and separating while connecting. 
In fact, what Lefebvre (1991) characterises as abstract, 
undifferentiated space, still thrives as a mode of spatial 
organisation and representation.

In-between and socially habitable space

The ‘in-between character’ strongly relates to Hertzberger’s 
theory, in which such a space is defined as a realm overlap 

(Hertzberger, 2008) – an intermediary space (Hertzberger, 
1991) or even, habitable space (Hertzberger, 2009). As 
argued by Hertzberger (2009), habitable space between 
things represents a shift in attention from the official level 
to the informal, to where ordinary day-to-day lives are led, 
and that means in the margins between the established 
meanings of explicit function. 

While various literature stresses the importance and es-
sence of thresholds for (additional) spatial quality in the 
hopes to promote sociability, Barron and Mariani (2013), 
states that thresholds, however, only offer opportunities; 
they do not guarantee results. Their power lie in the open-
ing of channels that facilitate mutual awareness without 
establishing dominant points of definition. Definitions have 
to be negotiated through thresholds (Barron & Mariani, 
2013), as this space is ‘left free’. Space thus, manages to 
escape the confines of the established, the specified, the 
regulated, the official and so is there for the taking and 
open to interpretation (Hertzberger, 2009). To Hertzberger 
(2009), this means a broadening of possibilities inherent in 
all things that are designed, resulting in more serviceable, 
more suitable and better equipped for their purpose. Actu-
ally, these spaces are made suitable for multiple purposes 
as well and may attain (specific) function by means of 
‘intermediate elements’, such as ledges, stairs, threads, 
furniture (i.e. seating and tables), and the spatial organisa-
tion thereof.

Seating Arrangements

Hertzberger (2000) suggests, the smallest elementary arti-
fice capable of keeping people together is the table. Seat-
ing, however, is equally important. In fact, a lot of research 
has been done on how people sit in relation to one an-
other when they do (or do not) want to socialise (Bennett, 
1977). Bennett (1977) argues that seats are ‘the’ furniture 
of greatest importance, in which he further elaborates on 
the concept of ‘defensive seating’, claiming that people will 
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frequently select chairs in public spaces facing outward 
with their backs to the wall – facing the ‘action’.   

Similarly, in his study of urban public spaces, Whyte (1980) 
finds sitting to be an integral decision maker in terms of 
whether people would prefer to spend some time in a 
space or not (ibid.). Moreover, the provision of seating 
does not necessarily have to include a proper one like a 
chair or a bench, people tend to use any possible location 
as a sitting place. In other words, “people tend to sit most 
where there are places to sit” (ibid.). In that sense, rather 
than being physically comfortable, the provided seating 
in a space should be socially comfortable. For Whyte, this 
means having a freedom to choose, “sitting up front, in 
back, in groups, off alone” (ibid.). 

Studies also suggest that certain seating arrangements are 
more suitable than others for particular activities (Porte-
ous, 1977). In the 1950s, the environmental psychologist, 
Robert Sommer, worked in an elderly women’s ward in a 
Saskatchew hospital. The lounge was newly renovated and 
was furnished with new chrome chairs, arranged in straight 
lines along the walls with various rows back-to-back in the 
centre. Four chairs were arranged around each column, so 
that each faced in a different direction.

The physical renovation of the lounge was awarded for 
its institutional setting improvement, however, physicians 
noticed stagnation in the mental state of the patients. 
Due to the shoulder-to-shoulder seating arrangements, 
like rows of interlocking chairs in an airport waiting room, 
patients sat day and night staring at walls, floors and the 
ceiling. Patients were unable to converse, as conversing 
required eye contact and mutual orientation of bodies 
toward each other for sustained audibility and comprehen-
sion (Porteous, 1977). Sommer (1983) states, “They were 
like strangers in a train station waiting for a train that never 
came”. 

Apparently, the designer ignored the social needs within 

the design and focussed on facilitating maintenance and 
other service functions. As a result, patients had no control 
over their environment, making it challenging to rearrange 
seating into (small) clusters to sustain a conversation or 
interaction. This forceful influence of environment of be-
haviour is coined sociofugal environment (Porteous, 1977; 
Bennett, 1977; Sommer, 1983), where individuals are sepa-
rated from each other, and so, experience (solely) privacy 
in a collective space. Contrary to a sociofugal environment, 
a sociopetal environment (ibid) initiates contact-seeking, as 
it encourages, fosters, and even enforces the development 
of stable interpersonal relationships such as found in small 
face-to-face groups (Osmond, 1957).   

In Space and the Architect, Hertzberger (2000) refers to 
this particular notion of sociopetality as social space. Ac-
cording to Hertzberger (2000), wherever people happen 
to meet – by chance or as passers-by – or converge in the 
act of meeting – whether accidentally or deliberately for 
gatherings or appointments – the term social space may 
be used. Social space tend to be everywhere within the col-
lective domain, whether this be inside or outside. Though 
expressly formed in some places, it is usually just ‘there’, 
wherever people convene for whatever reason.

Stairs and threads                 

Stairs are primarily intermediate elements (Hertzberger, 
2000). Reasons for using them is to ascend and descend 
to other spaces. In carrying out this action – moving from 
floor to floor, one is confronted with characteristics and 
views of that space, which contributes to the experience of 
the space, bringing about what is termed a ‘sense of space’. 
Hertzberger (2000) stress the importance of stairs, arguing 
that these should at least traverse a space insofar that, 
while moving through the space, one’s journey becomes a 
memorable one. Stairs can be so developed that they un-
fold the landscape; creating a sense of space through ever 
shifting vantage points and views through, they are space-
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makers par (Hertzberger, 2000). This relates Le Corbusier 
who introduced his ‘promenade architecturale’, referring to 
the rich experience while walking through a building, offer-
ing aspects constantly varied, unexpected and sometimes 
astonishing (Samuel, 2011). In fact, in analysing his work, 
the stairs are usually the ‘centre of attention’, designed 
in such a way to incite interaction and communication 
amongst users, while being aesthetically pleasing at the 
same time.   

Enclosure and Corners 

In addition to providing seating, creating a sense of en-
closure and variety of corners are design considerations 
that can create spaces that are more socially habitable 
(Hertzberger, 2009). Introducing various corners to the 
design of a common space can help create different zones 
that do not possess any clear boundaries. This way people 
can have the opportunity to hang out in smaller groups, 
performing different acts and having greater chance of in-
teraction. In that sense, corners prove to be very functional 
(Whyte, 1980). Hertzberger also believes that “adding cor-
ner areas creates greater social cohesion and more places 
for smaller groups” (Hertzberger, 2009).

3.2. Case Studies

3.2.1. Amsterdam Orphanage, Aldo van Eyck 

The Amsterdam Orphanage was van Eyck’s opportunity 
to put his opinions in practice through his first large scale 
built project. Van Eyck spoke of the orphanage as a small 
urban study. He sought to design a modern building with a 
new urban vision. The design focused on a balance of forc-
es to create both a home and small city on the outskirts 
of Amsterdam. It was commissioned as an orphanage for 
125 children of all ages and includes sleeping quarters, a 
kitchen, laundry room, gymnasium, library, and administra-
tive spaces (Fracalossi, 2019).

The building is made up of 328 small units, four single-layer 

large units, four large units with a floor and a rectangular 
volume containing the entrance (Archello, n.d). The smaller 
units are for the residences and the larger units are for 
community spaces (Fracalossi, 2019). The different units 
are grouped around several patios and a courtyard (ibid.). 
Within the orphanage, units of program are laid out on an 
orthogonal grid. The units project off two diagonal paths 
so that each unit has multiple exterior facades (ibid.). The 
small module measures 3.36 x 3.36 meters and have four 
round columns at the corners and a rounded roof, where 
the span between columns is made by architraves. The 
large units have a length and width that is three times as 
large as that of the small units (Archello, n.d).

The facade consists of a glass wall or solid wall of dark 

Figure 6.1:  Spatial arrangement of the plan of Amsterdam Orphanage.
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brown brick. The domed roof elements are made of 
precast concrete, this caused a problem of detailing at 
the lowest point of the roof. The floors have a facade of 
precast concrete elements (ibid.). In order to allow for 
maximum solar exposure, he stepped the children’s dormi-
tories across the southern facade of the building. Van Eyck 
used a variety of window types and light wells, including sky 
lights, high slits in the walls, walls built of glass cubes, and 
large windows. (WikiArquitectura, n.d).

By projecting off of a diagonal within the grid, van Eyck cre-
ates an equal amount of negative spaces from the positives 
he has formed. Each individual unit is then neighboured by 
its own outdoor space (Fracalossi, 2019). It is composed of 
innumerable interior and exterior spaces, which are inter-
connected in a complex order and merge into each other 
almost imperceptibly (WikiArquitectura, n.d).

Van Eyck created a decentralized urban node with many 
points of interaction within the plan. In the orphanage he 
created a building with many in-between conditions to 
break down the hierarchy of spaces (Fracalossi, 2019). The 
whole scheme of the orphanage was interwoven around 
a number of centres defined from the beginning as points 
of interaction and exchange between various areas of the 
facility (Lefaivre, 1999). Van Eyck avoids creating a central 
point within the orphanage by allowing for such fluid con-
nections between all spaces (Fracalossi, 2019). The private 
and the collective were closely linked and the boundary 
between the building and the city were disjointed (WikiAr-
quitectura, n.d) (Figure 6.1).

Van Eyck sought to focus on architecture by, through the 
repetition of elements, creating a floor plan which is not 
standardized, by searching for new relationships between 
interior and exterior spaces, by devoting attention to de-
tailing and by empathizing with the users: the children who 
would live there (Arcam.nl, 2011)

3.2.2. School Nagele, Aldo van Eyck 

In the late 1920s the CIAM concept among architects was 
getting more and more attention. One of the most impor-
tant ideas was the functional city. Cities had to be designed 
according to a principle of separation. Work, living and 
recreation areas should all be separated from each other. 
Architecture and urban development had to be linked to 
political and economic reality and industrialisation should 
be integrated into the design of future cities (Van Stralen, 
2008). During the late 50s, when the CIAM movement was 
‘dying’ a new group of architects dissociated from the CIAM 
group. They called themselves Team X. This included a 

Figure 6.2:  Spatial arrangement of the plan of School Nagele.
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young group of European architects which had the same 
idea and vision about architecture and urban develop-
ment. Aldo van Eyck was one of those architects. 

During the 1950s Aldo van Eyck and other architects 
from a group of similar-minded architects ‘De 8’, including 
Cornelis van Eesteren, Gerrit Rietveld and Mien Ruys in co-
operation with a movement called Opbouw, made a design 
for a new village called Nagele. Here they could realize their 
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ideas on a spacious scale. In their design big influences 
of the CIAM movement are clearly visible. The village was 
designed following a clear and straight urban grid pattern. 
Living areas were separated from work and recreational 
areas. Within the functional city concept a central public 
area is surrounded by multiple neighbourhoods. The shops 
are placed in such a way that they are approximately in the 
same distance from all residential areas. This was done in 
order to bring the human aspect into the design.

Despite the fact that van Eyck did not have the same influ-
ence during the urban development plan, he was of big 
importance when designing the three schools which are 
placed in the public centre of Nagele. From 1956 until 1957 
the three almost identical schools were constructed, con-
sisting of an alternative, a catholic and a protestant school. 
In the Noordoostpolder three different schools per society 
were common due to different conceptions and religions 
(Nagele.nl, n.d.). However, the fact that the schools are 
built in the vicinity of each other is unique. It enhances the 
solidarity between the people in the community, a principle 
also considered important within the CIAM concept (Flevol-
anderfgoed.nl, 2019).

Aldo van Eyck and Daniël van Ginkel’s design was rather 
unusual and was considered to be experimental at the 
time. The classrooms are placed alongside two main lines 
which are perpendicular to each other. Three classrooms 
are connected to each line in which the last room is ro-
tated 90 degrees in relation to the first two. The rooms are 
staggered from each other giving each room at least two 
façades which are connected to the outside space. This 
enhances the penetration of daylight in the classrooms 
and shows the consideration of van Eyck to improve the 
internal atmosphere, an important principle which arises 
from the early CIAM ideas (Kunstbus.nl, n.d.). 

By establishing a staggered configuration between the 
classrooms an intimate courtyard has been created. Origi-

nally there were also four pergolas which were placed to 
enhance the privacy of the users. These were unfortunately 
never realised due to financial problems. The schools are 
designed based upon the human scale, explicitly the child 
which is the main user of the building. This principle can be 
seen in the window sills which are placed at a level lower 
than usual so that children can look outside easily. This 
also helps connecting the outside space to the internal 
spaces, creating a soft boundary between outside and in-
side. In addition, the windows in the ceiling can be opened 
using strings, making it easy for use by the children. 

The thresholds, better known as the ‘in-between’ spaces 
as van Eyck named them, are articulating spaces which 
embrace the relationship among variety of spaces (Figure 
6.2). They connect opposite spaces by means of integrat-
ing elements of both spaces, creating places where two 
opposites are simultaneously presented.  

3.2.3. Nursing De Drie Hoven, Herman Hertzberger

De Drie Hoven, designed in 1964 by Herman Hertzberger 
in a neighbourhood in Amsterdam-West, is a nursing 
home that is intentionally designed as a social and cultural 
intersection. The concept stemmed from a new govern-
ment policy in the 1970s, which focussed on creating an 
integrated living environment for the elderly instead of 
isolated retirement homes. The building is perceived as a 
small city with various types of accommodation: homes for 
independent pensioners, a nursing home and accommo-
dation for resident personnel.

Having a double function, it serves as small gardens (a 
pétanque court and a greenhouse for growing flowers) for 
the residents and for the public, and attractive paths that 
are linked to the neighbourhood streets and pedestrian 
areas. All these pathways are designed in such a way that 
residents and locals ‘coincidently’ meet while doing their 
daily activities.
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In this large geriatric nursing home there is a variable 
structure with vertical communications. Evidently, special 
attention is paid to the intermediate spaces that are made 
up of the corridor arrangements. These corridors serve as 
streets in the building, functioning as a city for the severely 
disabled inhabitants as they are somewhat incapable of 
leaving the premises without assistance. The individual 
housing units are positioned alongside the ‘street’ resulting 
in thresholds that seem to belong to the dwellings, but at 
the same time still remain part of the street zone, compat-
ible with verandas at street level and therefore, completely 
accessible to passers-by (Figure 6.3). These thresholds, 
termed by Hertzberger (2000) as ‘in-between spaces’, cre-
ate an intermediary space belonging either to the private 
or the public domain.  

Correspondingly, residents get attached in which they feel 
the need to claim such spaces, resulting in the placements 
of personal possession, i.e. plants and benches etc. These 

spaces, that take shape in the form of corners and en-
closures with low-walls for seating, stable-type doors and 
interior windows, also serve as contact-promoting access 
areas between the dwellings, having a smooth transition 
from the public to the private realm.

3.2.4. Montessori School Delft, Herman Hertzberger

In Montessori School, several spaces act like threshold 
zones. These zones provide a smooth transition between 
areas of different territorial claims as well as creating an 
opportunity for interaction among various users (Hertz-
berger, 1991). The examples of these in Montessori School 
can be divided into two, namely exterior and interior 
threshold spaces. Externally, the school entrance has a po-
dium level that is surrounded in some parts by a low wall 
that children or parents can sit on. The level difference of 
this zone makes it seem separate from the outside world. 
This creates a space that is neither inside nor outside. In-
stead, it is an in-between space that provides opportunities 
for interaction among people. “In short, this public space, 
as a meeting ground for people with common interests, 
serves an important social function” (ibid.).  

Internally, each classroom is like an autonomous unit, 
placed along the hallway which acts like a communal street. 
Visual connection is made between these inhabited class-
room units and the hallway by means of having glass dis-
play screens. Each unit also has a cloakroom that is slightly 
tucked away from the entrance to the classrooms, creating 
an intermediary space that belongs to the hallway and to 
the classroom at the same time (Figure 6.4). Children can 
interact with the other pupils in the hallway without being 
far away from the safety of the relatively private classroom 
unit (ibid.). In that sense, introducing threshold spaces 
provides the users with an opportunity to maintain social 
contacts with others as well as protecting their privacy.

Moreover, Hertzberger believes that providing spaces with 
a correct measure of enclosure and openness is essential 

Figure 6.3:  Spatial arrangement of the plan of Nursing de Drie Hoven.
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for promoting interaction. In Montessori School, instead 
of having one large corridor like hallway, the communal 
space has been scattered around and in between the 
classrooms, creating many corners that in turn provide op-
portunities for people to gather in smaller groups, making 
interaction among pupils easier. The design of the hallway 
in this manner establishes different territorial zones within 
the same space as well as providing a sense of enclosure 
(Hertzberger, 2009).

Territorial zoning between the classroom and the hallway 
is created by introducing ledges to the windows and doors. 
Placing the window creates visual connection between 
these two spaces even though they are separate in reality 
(Hertzberger, 1991). Despite being a physical barrier, the 
flexible use of the window space allows for connection 
between two separate areas. In that sense, the pupils of 
the classroom are given the opportunity to connect to the 
rest of the school (Al, Sari and Kahya, 2012).

In the hallways of both the primary school and the kinder-
garten section, a central design element attracts attention. 
In the primary school, this is a raised up podium whereas 
in the kindergarten this is a square that is sunk into the 
ground. In both cases, these elements provide variety of 
uses including, being a seating area, a podium for special 
occasions or a table (Hertzberger, 1991). The flexibility of 
these design elements provides the freedom of choice and 
invites variety of users for interaction. In addition, eas-
ily movable furniture of the building gives the pupils the 
chance to use the hallway in groups or individually (Al, Sari 
and Kahya, 2012). 

3.3. Observation

The observation is carried out at the common space of the 
St Lucas College in Eindhoven, considering the type of us-
ers, size of the space and location feasibility. We observed 
the behaviour of users at the same location in the morning 
(10:00am) and during lunch time (12:00pm) in order to 
have a more comprehensive data collection. Through 
direct observation of the level of interaction between users 
at different locations, data about how different settings of 
common areas would affect users’ social cohesion is col-
lected. The data collected will be examined and compared 
later with the findings from literature review and case study 
in the conclusion and discussion.

Figure 6.5 illustrates different zones of the common area. 
The common space is divided into these zones based on 
certain qualities like ceiling height, daylighting, enclosure, 
seating type and arrangement and views. Zone 1 is located 
at the upper level and in comparison to the other zones it 
receives less daylight. The seating types and arrangements 
is similar to the ones of zone 2. Despite being smaller and 
creating a better sense of enclosure, the lack of daylight 
seems to make this zone relatively less desirable. During 
the 10.00 am study, it was observed that none of the users 
preferred this space. Moreover, zone 2 is located at the 

Figure 6.4:  Spatial arrangement of the plan of Montessori School.
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same level but has a higher ceiling height with plenty of 
daylight. In addition, it is possible to have visual connection 
from this area to the lower level zones of numbers 3, 4 and 
5. The seating areas of this zone that are located along the 
sides (labeled A and C in the diagram) are different from 
the seating along the centre (labeled B). It was observed 
that people tend to use these seats along the centre as 
they provided a better sense of enclosure. It was also ob-
served that groups of people used these seats rather than 
individuals, engaging in conversations. These seats did not 
let different groups to interact with each other. Therefore 
interaction stayed limited within a group of individuals. 
From this zone it can be said that people prefer larger 
open spaces that receive plenty of daylight but they like to 
have a certain level of privacy. 

Zone 3 is different from the other four zones in the sense 
that it does not consist of a flat surface. Instead, it is made 
of large steps connecting two levels. During the 10.00 am 
study, this space remained empty, with the steps being 
used only for circulation of individuals. No active interac-
tion happened along the steps while people were passing 

by. Zone 4 is located at the lower level. It has double height 
ceiling with right side of the space fully glazed, receiving 
the most daylight. The south side of the zone is adjacent to 
the main circulation route. This is the zone with the most 
variety of seating types and arrangements. It was observed 
that the row of seats along the middle line (labeled C) act 
as a physical barrier dividing the zone into two parts, the 
right and the left. People sitting along this seating line were 
mainly individuals, not engaging in active interaction with 
the others. People that wished to perform group activi-
ties preferred the remaining seating types. Regardless of 
whether it was the right or the left side, groups tended to 
accumulate towards where the café was, preferring to sit 
far away from the circulation path. Similar to the situation 
with zone 2, many people preferred sitting in the seats 
where they could have a sense of enclosure (seats B and 
D), not preferring the stools (seats A). Similarly, zone 5 is 
located at the lower level but has a lower ceiling height in 
comparison to zone 4 due to being placed under a bridge. 
Moreover, the row of seating of this zone is placed along 
the circulation route, making it less desirable than the 
other seating areas. Only a few individuals were observed 
in this area, engaging in passive interaction.

During the lunch time study, significant changes happened 
to the way the zones were inhabited. Due to lack of space, 
all seating types were in use. People tend to gather where 
the seating were placed, instead of standing. Previously 
empty zones 1 and 3 were in use. In zone 1, instead of the 
tabled seats, many students preferred using the raised up 
podium element (labeled B). This mixed use unit seemed 
more desirable to pupils due to its flexible nature. Moreo-
ver, it was observed that there were people that moved the 
chairs to sit along around the podium unit, or to sit closer 
to the right side where daylight was more present, but still 
having the wall behind them. 

In Zone 3, all the steps were in heavy use except the very 
first row. This part was less desirable due to being along 

Figure 6.5:  Different zones of the common area of St Lucas College.
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the circulation route. Only a few individuals were observed 
there while waiting for other people, and they left as well. 
On the upper rows, people tend to accumulate towards 
the corner areas. In every row there was a group of people 
sitting by the corner. Some people tended to form circles 
along the rows by sitting on the ground, as the steps were 
wide enough to allow for this kind of social arrangement. 
It was also observed that people were always in groups in 
this area, engaging in active interaction, however, unlike 
the other zones, interaction among different groups were 
observed as well. This might be due to the fact that in this 
zone a sense of enclosure can be maintained by having 
level differences of the steps, as well as maintaining a visual 
connection with the other levels and zones.

4. Conclusion

In this study, indoor common spaces of buildings and their 
influence on social cohesion and interaction among people 
in the Netherlands have been examined. Having done 
the literature review, background information on aspects 
relating and contributing to social cohesion have been 
cultivated.

Throughout literature the concept of social cohesion has 
been defined in various ways but still lack existing consen-
sus. Social cohesion consists of three scales; psychological 
sense of community, attraction and neighbouring, of which 
the last of the three, neighbouring, is presumed to be 
hypothetically influenced by the design of space and is the 
most manageable component in observing social interac-
tion amongst people in common areas.

Social interaction is categorised in active and passive 
interactions. Should one engage in conversation with the 
other, this is then considered active interaction, as oppose 
to one passively greeting or acknowledging the presence 
of another by means of eye contact, without speech. Social 
interaction and social activity will inevitably take place 
where one or two is gathered and may differ according to 

the context in which the activity takes place.  

Socially habitable spaces, also known as thresholds and 
intermediate spaces, contribute to the level of sociabil-
ity within a space. Throughout literature thresholds are 
identified as passages from one are to another with a 
strong power to institute comparisons to encourage new 
relations between people, making differences communi-
cate. Although numerous sources emphasise the relevance 
and significance of thresholds to promote sociability, these 
solely provide opportunities to do so and do not guarantee 
results. Indeed, space should offer favourable circum-
stances for people to surround and engage themselves 
with others in a stress-free and undemanding manner. In 
fact, architects and urban planners, in cooperation with us-
ers, can affect and contribute to such possibilities that may 
be a starting point for enhancing various types of social 
contact. 

Thresholds are often used as an analogy to common 
spaces. Common spaces have the ability to provide a 
feeling of community and bring people together and are, 
for this reason, essential. It is vital for common spaces be 
present in buildings as they offer opportunities for people 
to surround themselves with others in a stress-free and 
undemanding way, providing them with freedom of choice. 

The observation study made in the common spaces of St 
Lucas College in Eindhoven resulted in some key find-
ings regarding seating use, enclosures and corners and 
in-between spaces. The study showed that provision of 
adequate seating spaces is essential for social interaction 
among people as well as adequate daylight, ceiling height 
and the possibility of maintaining visual connection. This 
comes as no surprise as Whyte (1980) stated before in 
his study of public spaces that people tend to use spaces 
where there is possible seating opportunities. Many of the 
pupils observed were already using the common space 
with their existing group of friends, therefore, maintaining 
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social interaction that people they already knew. It was 
observed that different social groups tended to interact 
with strangers only if they could have visual connection 
within a given space. It can be stated that establishing visu-
ally continuous spaces within the design allowed for better 
social interaction.

Another key finding of the observation study was that hav-
ing enough freedom of using the given furniture in a space 
was important for the users in terms of how they inhabit 
the space and how this further contributes to social inter-
action. Whyte (1980) mentioned before the importance 
of socially comfortable seating instead of the physically 
comfortable seating. As soon as the users are given the 
freedom to choose how they would like to use the seating, 
they can create better functioning social circles in common 
areas (ibid.). Moreover, the pupils tended to avoid sitting 
along circulation paths, yet, they preferred sitting facing 
them, where it was supposed that the main action was tak-
ing place. Concerning the seating position, Bennett (1977) 
introduces the concept of ‘defensive seating’, in which 
within a public space people tend to select chairs facing 
outward with their backs to the wall, facing the ‘action’.   

Moreover, it was observed that people tend to create 
territorial zones by means of seating and the use of space. 
The more zones people could create, the more likely they 
would feel comfortable in inhabiting the space and hence 
being involved in social interaction. Introducing physical 
barriers acted as means of defining these zones. In addi-
tion, while sitting people were more likely to accumulate 
towards corners, usually preferring seating options that 
could provide certain level of privacy and enclosure whilst 
maintaining visual connection amongst fellow users of the 
common area. 

Another key observation was that design of corners within 
a space could also provide opportunities for different ter-
ritorial zones. Combined with a certain level of enclosure 

people use these different zones for a better sense of 
privacy within one big continuous space. Concerning this, 
it can be stated that, having a certain level of privacy and 
feeling comfortable are crucial within a common space for 
people to start engaging in social interaction. Hertzberger 
(2009) also states that creating a sense of enclosure and 
variety of corners are design considerations that can create 
spaces that are more socially habitable. Addition of corner 
areas can create greater social cohesion by providing more 
places for smaller groups (Hertzberger, 2009). 

Final key finding of the observation study was that the in-
tegration of in-between spaces into the design of common 
areas was an effective tool for promoting more interaction 
among people. Blurring the boundaries between different 
zones and integrating design elements like the stepped 
auditorium area act as threshold zones as they do not pos-
sess very definitive purposes. Concerning threshold spaces 
Stevens (2007) also suggests that instead of defining a 
very specific area of use, thresholds offer a passage from 
one area to another, encouraging new relations among 
people. These zones blur the boundary between areas of 
more definite functions, and as their purpose is not very 
well-defined, they leave the freedom to choose for their 
users. For Hertzberger (2009) as these in-between spaces 
manage to escape the confines of the established, they are 
open for interpretation. 

5. Discussion

The main limitation of the study done on social cohesion in 
common spaces was the time frame. As time was very lim-
ited the observation could be carried out only on one case. 
There were two different times for the observation study, 
10 am and 12 pm on a single day, which limited the variety 
of the results that could be obtained. In addition, the 
chosen building, St Lucas College, possessed a very specific 
target group, namely pupils aged from 10 to 18. This did 
not allow the observation of the space when it is in use by 
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different age groups that are present there for different 
purposes. Another case aimed for different users can be 
analysed at different time intervals to collect more variety 
of data on user behaviour. Moreover, St Lucas College can 
be observed at different time intervals as well.

Similar limitation of analysis occurred with the case studies. 
Two cases by Aldo van Eyck and Herman Hertzberger had 
similar typologies, namely a school and a nursing home. 
This was so that comparisons in terms of the design of 
spaces could be made among the designs of different 
architects. Yet, this created limited analysis information as 
the target groups of the designs were too specific. It was 
hard to draw generic conclusions based on designs that 
are aimed for specific users. For further research purpos-
es, other cases by different architects, with varying users 
can be analysed. 
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