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Abstract
According to Oxford dictionary, polyvalent
is a term that finds its origin in the
chemistry and medicine where it refers
to the amount of bonds an atom or a
molecule can form. An atom or a molecule
that is capable of forming multiple bonds
or ‘valencies’ is considered ‘polyvalent.’

and energy consuming process. So the real
sustainable challenge would be, designing
our structures in such a way to increase
its chances of survival. Especially when
building in a place such as Slussen where
changeability is an important factor.
However, flexible building methods are
not the only way to reduce the likelihood
of demolition. Even more important is
what the building is offering to its users/
environment and the Grote Kerk in Veere
is an excellent example of this. The
oversized church was so valuable to the
community that it was rebuilt twice. First
time after a great fire and the second time
after the bombings of the British. So, I do
agree with Hertzberger that the building
should have a strong identity since that is
essential for offering the users a valuable
space/building.

In architecture, polyvalence refers to a
space that can be interpreted in many
ways. Interestingly, it seems that also
the definition of the term is subject to
numerous interpretations. As previously
discussed, according to Hertzberger a
polyvalent space is static, has a distinctive
character but still offers many possibilities.
While Roorda’s definition is more focused
on flexibility and the overall vitality of a
building, rather than a space having its own
identity. The most important difference
between the two seems to be the flexibility
of space. Where Hertzberger’s definition is
strongly against flexible spaces, Roorda’s
definition considers flexibility almost
as an essential ingredient to designing
vital buildings. During our interview, he
mentioned: “polyvalence is about taking
the future into account and designing
in such a way that the building would be
adaptable for future needs.”

So the answer to the research question
which sounded like : How is polyvalence
is used in architectural design? is: It does
that by providing flexible buildings with
‘’strong’’ identity. Through research, I
found that polyvalence is about valuable
buildings for the society that are custom
made for their first program but offer
the space and structure for change.
However, this is just another definition of
the term. My definition, which is a hybrid.
I think the problem is that just like the
term ‘sustainability,’ to be able to use the
concept of polyvalence the designer is
obliged to give a precise definition of the
term first. By doing that it can become
more tangible and can help to develop the
design. If not then both of these terms are
just another all-purpose word that won’t
provide the designer the handles and the
boundaries he needs right away.

But in my humble opinion, to have a design
which is sustainable, and by sustainable
I mean that is built to last, the designer
should suffice both of these definitions.
I think that in this case, one can not do
without the other. We as designers are
obliged to design our buildings in a flexible
manner so that it can be transformed,
updated or even expanded more easily.
Because at the end of the day, the
construction of a building is a wasteful
1
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Introduction
“What does ‘sustainable architecture’
look like?” is the main question that
we needed to answer as a group. To be
able to answer this question we tried to
create a clear overview of the issue. We
did that by researching the concept of
‘sustainability’ through different topics.
Namely, concepts of sustainability,
challenges of sustainability, instruments
of
sustainability,
appearances
of
sustainability and performance of
sustainability in architecture.

set earlier. Once the location is analyzed,
challenges are framed, design goals are
set, and the means to achieve these goals
are fixed, then comes the most critical step
from our perspective, which is about the
performance of the building. It is up to the
designer to look at the building critically
and research how the building is going to
perform. It is essential that the designers
take the future into account by making a
robust and flexible design.
After our group research, we decided as
a group that Slussen would become the
site that we were going to focus on for our
individual projects. Since Slussen is quite a
complicated site with all its layers and to
make sure that we as a group understood
the complexity of it we decided to visit
the city of Stockholm. During our stay,
we visited Slussen area during different
times of the day and also visited other
sustainability-driven and historical sites
to get a better understanding of the
context.

Through research, we concluded that
sustainability has no face. To speak in
Nelson Goodmen’s terms sustainability
cannot be denoted but only exemplified.
This exemplification happens in many
ways one of which is by ‘greenwashing’ the
facades which acquire the implementation
of many plants and greenery into the
facades (Goodman, 1988). But as depicted
on the right, the sustainable expression
can be achieved in many ways. Thus, it
is more important that designers focus
on the performance of the structures.
To make sure that our buildings perform
well several steps has to be taken into
account. First of all, First of all, a project
does not exist in a tabula rasa, to have
a design that performs well one should
take the context of the building into
account. Secondly, It is important for the
architect to frame the challenges that
he wants to address. Understanding the
circumstances will help the designer to
do so. Thirdly, design strategies have to
be set to achieve the goals that have been

After our visit, we worked on two different
masterplans for the site of which two were
selected. Afterward, each of us chose a
masterplan that fitted the best with our
ideas. The masterplan that I worked on
and eventually adopted will be described
in detail in the first chapter. The second
chapter contains the individual research
that helped me to develop my concept for
the final design that is presented in the
third chapter.
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Slussen. Stockholm. Sweden.
Right in the heart of the city of Stockholm,
between the old town (Gamla Stan) and
the southern island (Östermalm) is the
area which is known as Slussen. The
name Slussen is the Swedish translation
of ‘’locks’’ which refers to the boat locks
located at the site. These locks are the
border between the Mälaren lake and the
Baltic Sea. The lock at Slussen is more
than just a passthrough gate for the
boats. It is namely dividing the fresh water
of the lake and the salty water of the sea.
Furthermore, it is part of an essential
water management system for the city of
Stockholm since the water level differs on
the two sides of the lock.
Historically the Slussen area has been
an important site for the city Since it is
also a critical traffic junction for the cars
and the public transport system. But
we will discuss this more extensively
later on since it was a key factor for the
development of the Masterplan.
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History of Slussen
Slussen has always been an important
site for the city of Stockholm since it is
connecting the old town to the southern
part of Stockholm. However, it has always
been the foster child of Stockholm which
lead to multiple adjustments to the site
since the 18th century. The Slussen area
has been a subject of change roughly
every 100 years ever since.

‘’Slusseneländet’’, which translates to
Slussen misery. So once again the Slussen
area had to be adjusted to meet the new
requirements. Thus during the thirties,
the new Karl-Johan lock was built with
new bridges and a concrete cloverleaf
junction to improve the car traffic. The
large cloverleaf structure that turned this
historic area into a concrete jungle was
designed for 50000 cars a day. However,
the number of vehicles traveling through
the junction never met these standards.
To make matters worst in 2005 a report of
the city council of Stockholm showed that
the structure at Slussen was becoming
dangerous due to poor construction.
The reinforcement of the concrete was
oxidating causing the concrete structure
to break off into pieces. In 2009 the
city council announced that Foster and
Partners is developing a new master plan
for the site and construction started in
2016. The new Slussen has a new boat
lock, new bridges and the whole area is
converted into a commercial and meeting
space. The new Slussen is expected to be
finished in 2021

The first boat lock called the Christopher
Polhelm lock was completed in 1751.
The boat lock was needed because of
the water level differences between the
Baltic sea and the Mälaren lake, which
made it hard for boats to pass through the
Söderström channel. However, the boat
lock was considered too small during the
18th century. Thus, a new and even larger
lock was installed called the Nils Ericson
lock. The Ericson lock was completed in
1850. However, in the following years
when the rail system and more carriages
started crossing the river through
Slussen, the situation became chaotic.
And with the arrival of the automobile,
this chaos was completed. The residents
referred to the Slussen area as the
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Future plans Stockholm
It is for good reason that the city of
Stockholm was announced the European
Green capital of 2010. The city has big
ambitions concerning the environmental
challenges. Stockholm is aiming to be
a fossil fuel free city by 2050. They are
planning to do so by implementing the
reverse transport pyramid into the
society. Which means moving away from
cars, and encouraging the inhabitants
to use more sustainable transfer means
such as bicycles and public transport.
They have introduced congestion taxes
for the vehicles moving in and out of the
city center, improved the bicycle lanes
throughout the city and are planning to
build a bicycle highway within the town.
The municipality is also investing in
companies such as oBike -which is a free
shared bicycle platform that we used
during our visit- which will help them
attain these goals.
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Furthermore, the city is putting the
bar quite high when it comes down to
sustainable buildings. During our stay,
we visited a new part of town called
the Royal Seaport. In this area, the
municipality is experimenting with new
and sustainable building methods/
technology. Only buildings with high
sustainable ambitions are allowed to be
built in that area. One of the requirements
is for example that the building should

have an energy consumption of no more
than 55 kWh, while the Swedish building
code dictates a maximum of 110 kWh
per square meter. Royal Seaport is an
experiment of considerable size with the
goal to show the Swedish government
that it is possible to reduce the amount
energy consumption, both during and after
construction. By doing that they hope to
convince the government to adjust the
building regulations in Sweden.
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Rem Koolhaas Masterclass
Stockholm 2070
Right before we started working on
our masterplan, we as the studio were
given a chance to attend a Masterclass
with no other than Rem Koolhaas
where we could present our initial
concepts and ideas. And of course,
we decided to grab this extraordinary
opportunity to do so. Next is the first
masterplan that we worked on as a
group which formed the basis for the
final masterplan.

this opportunity more as a thought
experiment rather than a realistic
masterplan. The knowledge of
Slussens transformation of the last
few eras together with the sustainable
ambitions of Stockholm and the latest
technological developments, made
us imagine the future of Slussen. We
envisioned a utopia where our cities
work like a machine to regulate the
transport. We could log into this
system with our devices and set our
departure and arrival time and place,

It is good to know that we treated
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from where the quickest and most
efficient route and means of transport
are calculated. In this utopia, there
are three levels of transportation.
The first being walking and bicycles
for short distances. The second being
the self-driving electric vehicles for
longer distances within the city. Which
will replace our local public transport.
Since these autonomous driving
vehicles can communicate with each
other, they will be able to drive closer
to each other. as a result, the road

surface will be used more efficiently
and thus, the amount of asphalt is
reduced, and the roads will become
more narrow. The newly vacated space
is given back to the society. The third
transport system is the Hyperloop, or
something similar for long distance
travels replacing such things as trains
and airplanes. It is important to know
that none of these transport means
are owned by individuals. It is all a big
shared platform that everyone can
use.
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The Hyperloop station in
Slussen connects Stockholm
to other cities around the
globe

The two bodies of water which
are present at the site will
connect through a boat lock.
Slussen area will also house
a dock where small boats can
moor.
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A pedestrian and bicycle path
will connect the two shopping
streets on both islands.

The roads (blue lines) will be
connected through a bridge.
This bridge also acts as a hopon-hop-off spot for the selfdriving vehicles. Furthermore,
a green strip (green line) will
connect both islands which
will become a leisure area.
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Master plan
Slow traffic
Fast traffic

Following is the masterplan that I
elaborated on. The starting point of
this masterplan was Rem Koolhaas’s
masterclass. Where the basic idea was to
design a masterplan for Slussen 2070, a
masterplan that reflects the ambitions of
the city of Stockholm. The key ambitions
for this master plan were:
1. Modest scale
2. Respect the context by respecting the
most important views at the site (see next
page)
3. Fast traffic is submissive to slow traffic
4. Connecting the top layer to the quay

Above ground
Under ground

On the right, the current routes of slow
and fast traffic are mapped out. When
put on top of each other, it is clear to see
that this results in a chaotic ‘’knot’’ at
the site. What also does not help is the
bottleneck form of the area where all
the traffic has to pass through. So in an
attempt to untie this knot, we decided
that the most prominent intervention
compared to the current situation and the
Foster and Partners masterplan which is
under construction as we speak, would be
the fact that the amount of fast traffic is
reduced, rerouted and put underground.
An underwater tunnel connects the roads
on both islands. As a result of that, a vast
car-free zone is created on the top layer
which is intended for slow traffic and
commercial/social functions.
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Most appealing views
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1. Height differences at the site
2. Connecting the higher level to the quay
3. Creating a recessed commercial square
4. Connecting the square to the upper
levels
1

5. The bridge connecting the Slussen area
to Gamla Stan
6. Important routes
7. Greenery at the site
8. Created building plots
9. Chosen building plot
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Chapter 2
Research
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How is polyvalence used in
architectural design?
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Research Question
Designing for a place such as Slussen
-which has been a subject of change
roughly every 100 years since the 18th
century- requires a particular kind of
approach. An approach that focusses
on the durability of the design or as
Ruurd Roorda puts it ‘‘a vital’’ approach
(Roorda, Kegge, & Backaert, 2016).
Polyvalence is one of the fundamental
ingredients for a so-called ‘vital building’
when it comes down to changeability
and unpredictability. However, it can be
confusing since many people have their
own opinions and definitions of the term.

contrary to Bernard Leupen for example,
who researched polyvalent design on
a residential scale. Furthermore, both
Hertzbergers and Roorda’s definition
have similarities when it comes to the
basic principles of polyvalence. Such as,
having spaces that provide possibilities
for multiple programs and uses. However,
they differ from each other when it comes
down to the implementation of the term
and thus how it should be ‘‘manifested’’ in
architecture.
To have a clear overview, I will start with
explaining the two different definitions
of polyvalence according to Hertzberger
and Roorda. I will use these definitions
to analyze five case studies. During
this analysis, I will pinpoint what the
polyvalent space is and what the specific
spatial ingredients are for each of the
cases. Finally, the conclusion and my
personal view on the subject.

During the research, I found that there are
many definitions and interpretations of
polyvalence and decided to focus on two of
them. Namely, Herman Hertzbergers and
Ruurd Roorda’s definition of polyvalent
design. The reason why I chose these
two is that both of them concentrate
on polyvalence on a larger scale, in

50

Polyvalence
Herman Hertzberger
Polyvalence is for the first time introduced
and discussed by Herman Hertzberger
and Aldo van Eyck during the sixties as a
reaction to functionalism and flexibility.

constructive approach to a situation that is
subject to change is a form that starts out
from this changefulness as a permanent that is, essentially a static - given factor:
a form which is polyvalent. In other
words, a form that can be put to different
uses without having to undergo changes
itself, so that a minimal flexibility can still
produce an optimal solution” (Hertzberger
1991, p. 147). Hertzbergers definition is
about the integration of functions. Spaces
that are fit for multiple programs both
consecutively and simultaneously. This
way we can create architecture with a
strong identity that produces the optimal
solutions with minimal flexibility. Because
of the minimal flexibility, the designer
is obliged to not only embrace but also
develop those distinctive features of the
space so that it can be put to different
uses while being highly static.

Herman Hertzberger explains in his book
‘‘Lessons for students in architecture’’
(Hertzberger, 1991) that: the extreme
specifications of requirements and types
of utility in the ‘functional building’ resulted
in fragmentation of functions instead
of the integration of it. This functional
approach led to the architecture that
was not time resistant. Thus, flexibility
became the solution to all architectural
problems. However, since flexible design
starts out with the assumption that the
right solution does not exist, we end up
with neutral spaces without their own
identity that offers a ‘one size fits none’
solutions. As Hertzberger puts it ‘‘the
problem of changeability, then, is not so
much a matter of having to adapt and
modify distinctive features, but having
those distinctive features in first place’’
(Hertzberger, 1991). Whereby he means
that flexible spaces tend to neglect the
distinctive typologies and necessities of
a specific program rather than embrace
it. The goal is namely to create neutral
spaces that can be put to many uses.

An excellent example of Hertzbergers
Polyvalence is the ‘Centraal Beheer’
building located in Apeldoorn. The open
spatial plan consists of a collection of
cubes with the same dimensions which
are connected and stacked in a strict grid.
These cubes are also expressed on the
exterior, resulting in a very static design
with a strong identity. Interestingly, while
these cubes have the same dimensions
and materialization, they house different
functions with distinctive features and
expression. They are being used as offices
for the employees, meeting spaces or
even conference spaces.

Instead of flexibility, a Polyvalent
approach would than be a constructive
path towards projects that are subject
to change. Hertzbergers definition
of polyvalence sounds: “The only
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Polyvalence
Ruurd Roorda
The book ‘Vital architecture’ written by
Ruurd Roorda and Bas Kegge chooses
a slightly broader definition of the
term. According to the book, the term
polyvalence refers to ‘salle polyvalente’
which is a multi-functional public building
that can be found in old French villages
(Roorda, Kegge, & Backaert, 2016). These
buildings which are often situated in
the heart of the town can be used for
many purposes such as theater, cinema,
festivities, etc. They are capable of housing
a broad range of programs consecutively
in a short amount of time without having
to undergo significant modifications.

such as housing or offices, in the back of
their minds’’. This way a change of use or
program doesn’t endanger the existence
of the building which makes the building
per definition more sustainable. According
to Roorda a lot of this is subsidiary to the
design of the primary structure of the
building while referring to ‘the shearing
layers of change,’ introduced by Steward
Brand (Brand, 1994).
In his book, Steward Brand explains that a
building is a composition of multiple layers
-the so-called 6 S’s- with each having their
lifespan. Namely: Site (eternal), Structure
(30-300years), Skin (20 years), Services
(7-15 years), Space plan (3 years) and Stuff
(daily) (Brand, 1994). An illustration of this
concept is depicted on the right.

According to the writer’s, since true
polyvalence as defined by Hertzberger is
nonexistent, they have chosen a broader
definition of the word: “In our study, we
qualify a building as being polyvalent
when it allows programme changes. In
principle, the main shape and composition
of the building remain unchanged. The
layer site, structure, and skin stay the
same, but incidental additions to the
interior, for example, can indeed be made”
(Roorda, Kegge, & Backaert, 2016, p. 38).
Thus in contrast to Hertzbergers definition
of the term, the writers consider a flexible
building still as a polyvalent one, as long
as the primary structure and composition
of the building remain of course.

Consequently, the designers should
mainly focus on having a sturdy, low
maintenance, and flexible structure. This
way the building can comfortably change
program over the years giving the building
a higher chance of survival, according
to Roorda that is what polyvalence is all
about. Aforementioned can be achieved
by creating open plans without structural
elements, oversizing the spaces both
horizontally and vertically and overdimensioning the structural elements.
This way the partial plan can change quite
easily and the over-dimensioned structure
makes creating extra floors or carrying
heavier loads possible. Next are five
case studies that mainly focus on these
qualities.

In a personal interview with Ruurd Roorda,
he explained:‘‘ while the designers are
designing for the first program, they
should have a generic secondary program
53
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Amphitheater | Arles, France | 85 AD
55

								Architect: Unknown
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Case study
Amphitheater
Commisioned by the emperor Domitianus,
the amphitheater of Arles located in
Italy is dating back from 85AD. Since its
completion, the building has always had
a dominant place in the urban tissue.
It is situated close to one of the four
entrances of the city and is considered as
an essential public space in the town. The
amphitheater consists out of two levels.
The ground floor has a height of 10.4 m
and the upper level a height of 7.65m. The
whole structure is supported by oversized
columns and walls made out of limestone.
It is because of the robust materials that
the building managed to stand the hand
of time. Furthermore, the robustness of
amphitheater acted as protection for the
village during the middle ages. Asdepicted
on the right, the building was transformed
into a residential district during the middle
ages. The space between the oversized
structure together with the exceptional
height of the levels made it possible to
build houses between the columns.
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Polyvalence
The amphitheater is a sound example
of a polyvalence building since it has
experienced a change of program during
the middle ages. It is the robust materials
and the over-dimensioned structure, and
both the vertical and horizontal oversize
that made this building fit for a temporary
change of program. The sturdy materials
protected the village, and the overdimensioned structure allowed new floors
that were needed for the houses.
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Legend
Programmed space
Polyvalent space
Primary structure
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Underlay retrieved from (Roorda, Kegge, & Backaert, 2016)
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Underlay retrieved from (Roorda, Kegge, & Backaert, 2016)
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Grote kerk | Veere, Netherlands | 1479
61

						 Architect: Spoorwater, Keldermans
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Case study
Grote kerk
Considering the number of visitors, The
Grote Kerk or Church of our lady of the
snows of veere as it is also called is an
oversized church. The reason for it was
the wealthy municipality of the Veere
that expected a substantial growth of the
village. However, not only the town never
grew as large as it was foreseen. But
instead, the population started to shrink
making the church bigger than it was
needed. And because of the maintenance
contracts, the church managed to stay in
excellent condition.
However, it is because of this
overestimation of the population and thus
the vertical oversize of the building that
the church managed to survive the hands
of time. Considering it is this oversize of
the church which has enabled the building
to change several programs since its
completion. Namely, a church, a hospital,
barracks, an orphanage, a wood storage
facility, a sports facility and a cultural
center.
Strikingly, the building was rebuilt twice
after it was recognized that the village of
Veerle was shrinking. Namely, during the
seventeenth century when the church was
burned down and one century later when
it had suffered severe damage during the
English bombings. After which it was used
as a military hospital.
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Polyvalence
The church of Veere is considered
polyvalent, mainly because of the height
of the space. As explained before, the
building has changed programs multiple
times during its existence. The vertical
over-size, the robustness of the building
and the over-dimensioned structure made
it possible to build several extra floors
without any modifications to the primary
structure.
But more importantly, the building
managed to survive the hands of time
because its existence is valued by the
residents of the town. That is also the
reason why the building has been rebuilt
twice, once after a great fire and once
after it was damaged by bombings done
by the British forces.

Legend
Programmed space
Polyvalent space
Later added structure
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Underlay retrieved from (Roorda, Kegge, & Backaert, 2016)
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Paleis op de Dam | Amsterdam, Netherlands | 1655
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68

Architect: Jacob van Campen

Case study
Paleis op de Dam
Build in 1655 by Jacob van Campen as
the town hall of the city of Amsterdam,
the palace of Dam is considered an
architectural celebration of the Dutch
golden age. At the time four city blocks
were demolished to build the classical
palace.
The building consists out of 5 levels with
rooms on the outer edges which are
connected to each other through galleries.
In the heart of the building is the most
representative space called the ‘Citizens
hall’. On both sides of the Citizen’s hall,
two perforations allow light into the room
and the galleries.
During the French empire, the building was
confiscated by Louis Napoleon, who lived
there as the king of Holland. During his
stay, the spacious galleries with the height
of 10.2 meters, were divided into smaller
spaces using wooden walls. Furthermore,
a balcony was added to the facade, and its
dungeons were used as a wine cellar for
the king. The floorplan of the palace with
the modified galleries is depicted in fig.x.
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Polyvalence
The polyvalent space of the Dam palace,
are the galleries located in the core of
the building surrounded by the rooms on
the outer edge of the building. It is both
horizontally and vertically over-sized
and is built with robust materials such
as natural stone. Over-dimensioning of
the space offers many possibilities of
use. It can be used for example for the
inauguration of the king or other official
events. But this great hall also provides
the chance to be redesigned as it was
done for the residence of Louis Napoleon.

Legend
Programmed space
Polyvalent space
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Public Library | Seattle, USA | 2004
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Architect: OMA/LMN

Case study
Public library
According to the OMA designers of the
public library located in Seattle, the
building is designed in response to the
new threats of public libraries. Namely, the
rejection of public space and digitalization.
So, the library is designed to house all
media including the books and act as a
public/meeting space.
The designers chose to divide the program
into two categories. Namely, programs
which the future of can be predicted, such
as storage for books and does whose
future can not be predicted Such meeting/
reading spaces. The predictable program
is installed into fixed concrete ‘‘boxes’’
which hover on top of each other. The
undefined space in between these boxes
free of all structural elements is left over
for the program of which the future is
unpredictable. This whole is held together
by a transparent skin giving the library a
public impression.
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Polyvalence
There are multiple sorts of polyvalence
present in the Seattle public library. One
of which is the left-over space that is used
for the programs with an unpredictable
future. This left-over space can not only
be easily modified, but it can also be
interpreted and utilized in many ways.
The other is the so-called ‘’boxes’’. The
structure that carries the heavy load of
these boxes where the books among other
things are stored is over-dimensioned
so that a change of program in future,
probably won’t be a problem.

Legend
Programmed space
Polyvalent space
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Underlay retrieved from (Roorda, Kegge, & Backaert, 2016)
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School of architecture | Nantes, France | 2009
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Architect: Lacaton & Vassal

Case study
School of Architecture
In the book ‘‘Vital Architecture’’ Nantes
school of architecture located in Nantes,
is considered the best example of
polyvalence (Roorda, Kegge, & Backaert,
2016). The building has two different
kinds of structure. The permanent
structure is constructed out of concrete.
The concrete columns carry the load of
double height concrete floors and form
the primary structure of the building. The
secondary structural system consists out
of steel. The steel structure carries the inbetween-floors and is easily removable
or expandable through the large openings
in the facade. The structural grid of both
systems is portrayed on the next page
The school has roughly twice the surface
as it was required according to the
program. According to the designers,
the future of an architecture school is
unclear. It is impossible to predict how the
architecture school will develop. This way
there is enough space reserved to expand
and adjust to future needs. Furthermore,
the unprogrammed part is only partly
heated and is used as an energy buffer.
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Polyvalence
The polyvalent space of the architecture
school is the unprogrammed part of the
school. This unprogrammed space can
be used and interpreted in many ways.
Furthermore, the flexible structure offers
the chance to expand or modify the
program. The over-dimensioned primary
concrete structure is designed to carry
the heavy loads if it is decided to extend
the program. And the big openings in the
facade facilitate these needs whenever
necessary.

Legend
Programmed space
Polyvalent space
Primary structure
Secondary structure
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Underlay retrieved from (Roorda, Kegge, & Backaert, 2016)
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Amphitheater
Arles, France
85AD

Results

Legend
Programmed space
Polyvalent space
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Grote kerk
Veere, Netherlands
1479

Paleis op dam
Amsterdam, Netherlands
1655
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Public Library
Seattle, USA
2004

School of architecture
Nantes, France
2009
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Conclusion
According to Oxford dictionary, polyvalent
is a term that finds its origin in the
chemistry and medicine where it refers
to the amount of bonds an atom or a
molecule can form. An atom or a molecule
that is capable of forming multiple bonds
or ‘valencies’ is considered ‘polyvalent.’

and energy consuming process. So the real
sustainable challenge would be, designing
our structures in such a way to increase
its chances of survival. Especially when
building in a place such as Slussen where
changeability is an important factor.
However, flexible building methods are
not the only way to reduce the likelihood
of demolition. Even more important is
what the building is offering to its users/
environment and the Grote Kerk in Veere
is an excellent example of this. The
oversized church was so valuable to the
community that it was rebuilt twice. First
time after a great fire and the second time
after the bombings of the British. So, I do
agree with Hertzberger that the building
should have a strong identity since that is
essential for offering the users a valuable
space/building.

In architecture, polyvalence refers to a
space that can be interpreted in many
ways. Interestingly, it seems that also
the definition of the term is subject to
numerous interpretations. As previously
discussed, according to Hertzberger a
polyvalent space is static, has a distinctive
character but still offers many possibilities.
While Roorda’s definition is more focused
on flexibility and the overall vitality of a
building, rather than a space having its own
identity. The most important difference
between the two seems to be the flexibility
of space. Where Hertzberger’s definition is
strongly against flexible spaces, Roorda’s
definition considers flexibility almost
as an essential ingredient to designing
vital buildings. During our interview, he
mentioned: “polyvalence is about taking
the future into account and designing
in such a way that the building would be
adaptable for future needs.”

So the answer to the research question
which sounded like : How is polyvalence
is used in architectural design? is: It does
that by providing flexible buildings with
‘’strong’’ identity. Through research, I
found that polyvalence is about valuable
buildings for the society that are custom
made for their first program but offer
the space and structure for change.
However, this is just another definition of
the term. My definition, which is a hybrid.
I think the problem is that just like the
term ‘sustainability,’ to be able to use the
concept of polyvalence the designer is
obliged to give a precise definition of the
term first. By doing that it can become
more tangible and can help to develop the
design. If not then both of these terms are
just another all-purpose word that won’t
provide the designer the handles and the
boundaries he needs right away.

But in my humble opinion, to have a design
which is sustainable, and by sustainable
I mean that is built to last, the designer
should suffice both of these definitions.
I think that in this case, one can not do
without the other. We as designers are
obliged to design our buildings in a flexible
manner so that it can be transformed,
updated or even expanded more easily.
Because at the end of the day, the
construction of a building is a wasteful
88
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Final Design
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The youth center

Education

The idea of realizing a youth center
emerged from our visit to the site. During
our stay, we talked to a lot of people
such as youngsters and people from
the municipality about the Slussen area.
Interestingly, everyone seemed to have
different idea’s about the site. While the
elderly seemed to be happy with the plans
for “the new Slussen” that takes care of
the former cloverleaf junction. The youth
was going to miss the “old” one, mainly
because the Slussen area was a prominent
meeting place for the youth in the center

of the city. A place where they used to
meet and party in the center of Stockholm.
Interestingly, it seemed that the same
concrete jungle that was experienced by
the elderly as a “parasite” attached to the
beautiful historic center of Stockholm,
was more like a protective shelter for the
youth.
During our visit to the information center
at the site, we learned that the new plans
coarsely consists out of a big underground
commercial area that is connected to

Programs

Spaces needed

Amount

Square meter

Total square meters per space

Guiding Entrepeneurs

Meeting spaces

3

50

150

Programming lessons

Office spaces

1

210

210

Study space

1

120

120

Multifunctional Gymnasium

1

660

660

Fitness hall

1

500

500

Total square meters per category
480

Volleyball

Sports

Free running
Indoor football

Fitness
Bar
Culture

1325

Basketball

Dance class
Theater class
Music education

Sports bar

1

165

165

Rehearsal space

1

365

365

Repetition space

2

80

160

Multifunctional hall

1

460

460

Restaurant

1

533

533

Multifunctional stairs

1

170

170

1

160

160

Office spaces

2

160

320

525

Partying

Meeting

City livingroom youth
Hangout spave
Restaurant
Presentation hall
Movie hall
Outside space

General

Reception

Storage

Changing rooms

2

40

80

Toilets

8

20

160

Reception Desk

1

50

50

Concierge office

1

40

40

Installation space

1

200

200

400

Bar storgae

2

200

Kitchen storage

1

100

100

Cleaning storage

4

50

200

Total

1323

1550

5203
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a new transport hub. According to the
I also visited the most prominent youth
municipality, they are also planning social
center in Stockholm. It is called the
functions at the site such as bars, cafes,
“Fryshuset” which translates to Freezingand musea. However, the new social
house that refers to the history of the
programs are targeting a more mature
building. Namely, a huge former cold
public which makes sense since the ground
storage building far outside the city
prices are extremely high at the site. As a
center on the Södermalm island that is
reaction to this sudden change, I decided
transformed into a lively youth center. The
to build a youth center to counteract the
program is inspired by the activities that
youngsters being pushed out from the
took place in Fryshuset while I was there.
Chart Title
center of Stockholm since there seem to
be no other meeting places for them in the
city center.

7%

30

%

7%

30%

10%

10

26%

%

26%
94

26%

26%

The Design
The first diagram shows the odd shape of
the plot at the site which is a cut-off square.
In the most favorable situation regarding
polyvalence, this plot would translate into
a box free of structural elements as shown
in the third diagram. A “box” that offers the
space to an infinite amount of activities to
take place inside. However, since we are
dealing with multiple programs with each
having a specific spatial requirement the
floor space is divided into three boxes of
different sizes. The biggest one is ideal for
activities that require a large floor area
such as a sports hall. The middle one for
dancing and musical rehearsal spaces
combined with educational functions. And
the third and also the smallest box for
offices and congress spaces.

The orientation of the levitating orthogonal
boxes compared to the oddly shaped plot
result into a slight shift of the grid between
the ground floor and the higher levels. This
sudden shift of grid is expressed through
the twisted columns on the ground floor.
Furthermore, in the back of the building
(right against the west facade), a strip of
spaces is reserved to house the servant
spaces such as toilets, storage areas
stairs and other circulation spaces.
This separation of served and servant
spaces create a more polyvalent space
which is explained further later on in the
polyvalence section.

Since the building is located on a prominent
site at the city center and more importantly
it is meant to be a meeting place for the
youth, these boxes are lifted, creating a
public living room for the youth for the
youth with a more open and welcoming
expression.
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Polyvalence
The designed youth center consists of
two different logics of polyvalence that
are depicted on the right. They also have
different logics regarding the structure
that will be clarified later on in the
structure section.

of the spaces provides many possibilities
and the materialization combined with
the arts such as graffiti and the static
character of the areas gives these spaces
a strong identity.
In contrast to the blue parts of the building
the boxes house the individual activities
such as the sports hall, fitness hall,
dancing rehearsal, music rehearsal, study
rooms and offices. Although they seem to
be less flexible in use in a short time span,
their structure provides the possibility to

The dark blue part of the building is mainly
the public living room. On the ground floor,
the youth can meet, hang out, party, eat,
drink and attend lectures and watch movies
on the multifunctional stairs among many
other activities. The exceptional (over) size

103

modify the spaces in the long run. This way
the building is relatively easy to transform
for the future use and functions while
maintaining its own identity.
An example of both of these spaces is
depicted in the next few pages.
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Structure
Designing a robust structure both from a
materialization point of view as the future
adaptability of the system is an essential
part of developing a polyvalent building.
As discussed in the research part, It is
necessary that the structure of the building
is over-dimensioned so that if ever the
function or the use of the building changes
in a way that the structure has to carry a
higher load, it can do so. Furthermore, the
spaces have to be either free of structural
elements or these structural elements
have to have a larger spacing in between
them to create a more flexible floor plan.

Twisted concrete column

The bottom layer consists of concrete
columns that er twisted to express the
shifted grid between the lower and upper
layer. These oversized concrete columns
are carrying a 1300 mm thick concrete slab
forming a so-called concrete “table.”
The concrete table carries the weight
of lightweight steel structure. The floor
heights of 4500 mm provide the possibility
to combine two floors into three floors
with a height of 3000 mm if this is needed
in the future. Furthermore, the structure is
exposed and accessible which is better for
future modifications. The boxes are made
rigid by the steel bracings on the outside.
They are also free of structural elements
on the inside which makes the floorplan
highly flexible.
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Oversized concrete column

Concrete slab

Lightweight steel structure
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East facade

Facade
The youth center contains out of four
types of facades. Namely, the facade of
the boxes and the rotating panels on the
eastern facade, the glazed facade on
the northern and southern facade and
an opaque concrete facade. The glazed
and the concrete facade are constructed
conventionally. Thus for this part, we
will focus on the rotating panels and the
facade of the boxes.

application of this system is to control
the amount of sunlight that enters the
building. Due to small motors that are
built into the steel arm that hold the
panels. Each of these panels can rotate
independently up to 180degrees. However,
these panels are more than just a “smart”
shading system. By opening and closing
them, they can create different patterns on
the facade. This can be a random pattern
that could change continuously creating a
very dynamic facade. But the facade can
also be used to communicate the activities
that are happening inside the youth center

The rotating panels are placed as a second
skin in front of the glazed facade on the
eastern facade. The primary goal of the

North facade
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West facade

to the outside world. Like the sports that
are taking place, the picture or the name of
the artist that is performing that night, etc.
The possibilities are endless.

unfiltered view is desired, these panels
are replaced by glass. This placing of
glass panels has been done pragmatically
in places such as the fitness hall where
the treadmills are planned, and the
office area’s where people like to have a
beautiful view outside. More importantly,
This double facade helps to regulate the
interior climate. The double skin layer can
be used to store the excess heat that can
be stored for later use but also stimulate
the natural ventilation.

The boxes have a double facade as well.
Just like the rotating panels facade, the
inner facade is a conventional curtain
wall system while the outer skin mainly
consists of translucent polycarbonate
panels. These polycarbonate panels have
a UV-protective layer applied to them that
prevents them from changing color due to
UV-rays. Only in places where a direct and

South facade

112

113

114

115

116

117

118

119

120

Chapter 4
Epilogue
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Reflection
The last eight months have been a
rollercoaster ride in every sense of the
word, and although I am happy that
this ride is coming to an end, I think this
graduation studio was very illuminating.
Because of this studio, I have developed
an entirely new approach towards the
concept of sustainability. All the way at
the beginning I imagined a sustainable
buildings being a composition of a green
facade with high tech systems, lots of
solar panels with a BREEAM gold label.
But this superficial view was gone after
a few weeks. I have learned that real
sustainability is about analyzing the
context, selecting the challenges that
fit within that context, Setting goals and
strategies to achieve those while testing
the design to see how it performs. Testing
the performance is then an essential part,
and the designer could use tools such as
the BREEAM to get a better understanding
of certain aspects of the design but should
never narrow his scope. But even more
importantly, it is important that we as
designers use our power of imagination
to forecast and project our sustainable
future into the present.

Looking back at the entire process, I am
particularly
grateful for the critical view of the
supervisors Torsten Schröder
and Barbara Kuit, since they were the ones
who pushed me towards this. I am happy
to say that I am delighted with the result
and the overall process. In my opinion, the
final design is a building that represents
my taste of architecture, is connected to
the original concept and more importantly
is realistic and exciting.
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