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Title Translation
Mood: a frame of mind disposed or receptive, as to some activity or thing.
Recuperation: to recover from sickness or exhaustion; regain health or strength.
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Studio introduction
The paradox of water: Asset as well as threat
Flood

This dissertation emanates from the Resilient Architecture graduation

“A flood system is dynamic and
complex and affected by continuous change of natural and
human induced processes, such
as climate change, urban growth
and economic development.” 1

studio. The goal of this graduation studio is to formulate, investigate
and analyze the meaning and use of resilient design principles.
These principles should lead to resilient techniques, including
(water) adaptation, in order to provide a fresh resilient impulse to the
riverbanks of the Noord, one of the rivers in the Dutch Delta area.
Even though the Netherlands’s now may have protected their selves
against the rising sea levels, yet this is not the only water problem
that the Netherlands faces. Increasing river water discharge, water
drainage, subsiding soil, heavy rainfall, periods of drought are
some of problems we are facing nowadays as a consequence of
climate change. Furthermore, the obsolescence of the primary
defense structures and systems, such as water system or drainage
infrastructure, contributes to worsen the situation.2
Nowadays, these riverbanks are in danger. However, their location on
a flood zone offers a means of redemption from their abandonment.
In fact, water is the instrument that binds those zones and the
creative source that informs their future redevelopment. Therefore,
designing with water is the first step towards a resilient design.
Future design should welcome the water and prevent disasters
through architecture that responds to water dynamics in a more
resilient way.

1. Escaramela, Stone et al.
(2013)
2. K. Curtis et al. (2009)

Figure 1:
Collage of the Dutch relation
with water.

Healthcare facilities can provide this new impulse as they are currently
undergoing the most extreme transformational paradigm shift. New
health care facilities are deliberately designed to accelerate the
healing process through with visual and physical contact with nature
and/or natural elements, which enhance the overall outcomes for
the patients.
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River the Noord

The Noord (North) is a tidal river between the cities of
Dordrecht and Rotterdam, which nowadays is a busy
shipping route that connects the greater part of Europe’s
inland water transport ‘binnenvaart’ to the international
harbors of Rotterdam. This river is located in the transitional
region, in which both the sea and the river have influences
on the water level of the river. These transitional regions are
one of the most vulnerable areas of the Netherlands, the socalled ‘Delta areas’.
Shipyards defined the riverbanks of the Noord, which
provided jobs for the residents of adjacent villages and
cities. Due to the increasing demand for water related
industry, these cities started to grow rapidly in order to
provide an adequate level of employees for these industries.
This generous supply of employees made it possible for the
industries to expand even more, leading to a bigger demand
for employees, creating a local supply and demand loop
between the shipyards and the surrounding cities.
The arisen supply and demand loop was the biggest cause
for the rapid and large-scale development of the general
area. As a result, the outer dike areas along the riverbanks
were purposefully and almost exclusively used for water
related industries; which use the river, with its tide, to their
full advantage.
Figure 1:
Dutch Delta, with the location of
the Noord.
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1.1

Character of the riverbanks
Along the river Noord
Along the river Noord these water related industries are a
combination of shipyards, which focused on repairing or
building ships, and warehouses coexisting with docks. A
combination of mobile activities and static-spatial elements,
such as docks, warehouse and cranes, form a strong
characteristic view that dominates the landscape. A major
downside of maritime landscapes is that they seclude
themselves completely from the external world. Due to their

Figure 2:
Former J.K. Smit wharf.
the maritime landscape. caused
privitization of the waterfront.

substantial size and program this has caused privatization of
the riverbanks.
This maritime landscape is alternated with tidal natural areas.
Tidal nature can be described as a natural area where water
flows in and out at least twice per day. Due to the changing
water level, a tidal natural area develops mud flats and salt
marshes, which sparkle the area with a rich biodiversity.
Even though these tidal nature areas were man made, they
still can be categorized as water related industries as they
were ideal to cultivate willows. These willow branches were
in high demand and were used for several applications.

Figure 3:
Aerial view of the river Noord
(North).
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1.2

The shift

As a result of rising labor wages, this once industrial area,
slowly started to fall into disuse. Non-generic shipbuilding
companies started to move to low-waged countries, for
example China. Only the highly specialized shipyards
managed to endure along the riverbanks of the Noord.
Concurrently technology continued to develop new products
made from fabrics and plastics, which started to supplant
natural products like willow branches. These technological
developments caused a dramatic drop in the demand for
willow branches, because of which the tidal natural areas
fell into disuse.
Due to this shift, the maritime industry abandoned some
industrial complexes that still occupy the riverbanks and
tidal natural areas have become scarce or fairly inaccessible.
And as a result of the size of these former industries, public
activity is detached from the river and parts of the waterfront
have become “non-space”.

Figure 4:
Maritime landscape still dictates
the riverbanks.
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1.3

Problem statement

Which was once the economical backbone of the river Noord,
is now on its retreat. This causes a depletion of industrial
areas specifically on the riverbanks of the Noord. Nonspecialist ship building companies cannot compete with the
lower waged shipbuilding countries all over the world. As a
result, only highly specialized companies, such as IHC and
Oceanco (figures 5 and 6), still remain in the area.
This has resulted in a mixed, fragmented composition along
the riverbanks of the Noord, where tidal natural areas are
alternated with (abandoned) maritime industry sites.
Even though the abandonment justifies their demolition,
which aims to make space for future development, these
outer dike areas are desperately waiting for fresh, new and
resilient impulses, which should respect the cultural heritage
of these outer dike areas. One of these cultural heritage
aspects is to fulfill an economic demand, through which the
surrounding region benefits from their presence.

Figure 5: top
Aerial view of Oceanco’s
shipyard.
Figure 6: bottom
Aerial view of Royal IHC’s
shipyard.
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1.4

Research question

Healthcare facilities are currently undergoing the most
extreme transformational paradigm shift in a century.1 The
new Dutch health care system encourages hospitals and
clinics to (super) specialize. New specialized health care
facilities are deliberately designed to accelerate the healing
process, which is specific to each facility.2 The design of
future healthcare facilities will use the advantages offered
by new and emerging technologies as leverage in order to
create patient-centered health care facilities. The desired
result: a better patient experience, which can enhance the
overall outcomes for the patients.
All of these elements stimulate humans psychologically;
it seems justified that this type of facilities takes the lead
in designing healing environments. These patients are
reasonably vulnerable and require holistic treatment centers
in which all stimuli accelerate and contribute to the recovery
process. This, combined with evidence-based research,
which proves that visual and physical contact with nature
and/or natural elements reduces anxiety and the use of
medicine, and enhances therapeutic involvement, can
provide an impulse for the regeneration of the riverbanks
along the Noord. Therefore this dissertation tries to answer
1: GGZ Netherlands
www.ggznederland.nl
2: Ulrich (1999)

the following question:
‘How to create a place, that has a strong connection
with the changing natural conditions of the site, in
order to use these as an asset towards treatment of
mood disorders?’
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Emanating from an understanding of the relationship
between architecture, nature and healthcare, this dissertation
endeavors to create a new healthcare facility that remedies
these problems through a resilient design. To substantiate
this research question several sub questions have been
formulated, which combined will provide an answer to the
research question.
1. How to design a building that can cope with
change and withstand threats generated by its tidal
natural surroundings?
2. Which class of psychological disorders responds
best to a constantly changing natural environment,
and can use this environment as an asset during the
healing process?
3. How to design exterior boundaries causing the
building to become interwoven with its surroundings?
Resilience is the answer to cope with change and withstand
threats over time. The term resilience will be defined and
short pithy statements, maxims, will be formulated. These
maxims will be used constantly to test the proposed design.
This will ensure that this health care building is able to cope
with the changes of the natural environment and ensure a
safe a holistic healing place.

18

People who suffer from psychological disorders respond
best when being subjected to a natural environment.
Psychological disorders can be divided in different classes.
Each class, and the relations between classes will be
explained thoroughly. The proposed clinic will provide a
healing environment for the class that responds best to
interaction with natural elements. Each natural element that
has a contribution to the healing process will be explained
and incorporated into the design process.
The proposed healing facility should, on multiple levels,
interact and unite with the surrounding tidal nature. The
Dutch structuralism provides a set of tools on how the
exterior boundaries of the building can be interwoven with
the natural environment surrounding the building.
Combining the answers of all sub questions will result in an
attitude towards the architectural design of a psychological
clinic surrounded by a tidal nature environment; in which
the natural environment will be used as an asset towards
healing.

19
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Resilience

How to design a building that can cope with change
and withstand threats generated by its tidal natural
surroundings?
In order to withstand the threats, opposed by an outer dike
area; such as occasional floods, an resilient attitude should
be formulated before the design process begins. Resilience
demands a new approach that shares some similarities with
sustainability. First the similarities and differences between
these two approaches will be highlighted. When combined
they can even compliment each other; when resilience is
improved, a step on the journey towards sustainability is
taken.
When it comes to resilience, valuable lessons can be
learned from a variety of fields; which conducted research
on resilience, and nature; nature always managed to adapt
and change over the course of time. By integrating the
lessons learned from nature and other fields, maxims can be
formulated; maxims are short pithy statements to which the
design can be tested regularly. Several of these maxims will
be used during the design process in order for it to become
resilient.

Figure 1:
Resilience: the art of bouncing
back.
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maintaining
deals with static and stable conditions
capicity to endure

least negative environmental
impact

resilience

balance between society,
ecnomic and nature

sustainability

“meet the needs of the present,
without compromising the
ability of future generations
to meet their needs”

deals with variable, dynamic
conditions, threats
scenarios
evolve, reorganize and recover
from change
flexibility, diversity and
redundancy
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2.1

Why resilience?
Resilience vs sustainability

re sil ience

While it is clear that the pace and pattern of architecture is

[ri-zil-yuh ns,-zil-ee-uh ns]

unsustainable, we are slow in responding to this challenge.1

The capacity for a system to

Sustainability offers visions of a utopian future in which the

survive, adapt, and flourish in

needs are fulfilled and resources consumption is balanced.

the face of turbulent change and

But, in a turbulent world, the future seems increasingly

uncertainty. |Oxford dictionary|

unpredictable and we are struggling to cope with presentday challenges.2
We have learned that the traditional tools are no longer
adequate to cope with the complexity and turbulence of
today’s world, in which disruptions are often unknowable
and unforeseen. Resilience demands a new way of thinking
about sustainability.3
In short, resilience means the ability to absorb disturbance
and reorganize while undergoing change so as to still retain
essentially the same function, structure, and identity.4
Although

resilience

is

sometimes

confounded

with

sustainability, in fact they are complementary. Sustainable
design aims for the least negative impact on the environment
when designing for a specific state of conditions, while
resilience tends to focus on preparing for unexpected
1. Fiksel, (2014)
2. Fiksel, (2006)
3. Fiksel, (2014)
4. Gunderson, Protchard Jr,
(2002)

disruptions that may destabilize an otherwise sustainable
system. Actually, improving resilience is indeed the first step
on the journey to sustainability. Therefore it is not enough to
built and design only in a sustainable way.

Figure 2:
Resilience vs sustainability.
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2.2

Towards resilience
Lessons from nature and systems
Resilience appears to be a central characteristic of living
systems, including both human and ecological systems.
Nature is resilient at every level; from the functioning of a
single cell, to the evolution of a species, to the intricate
balance of a food web.5
The windswept tree

(figure 2)

is an example from nature, which

explains how nature is resilient: the tree bends and adapts to
the new conditions instead of breaking under the influence
of the harsh wind. The windswept tree is ‘Feeling and facing
the threat and staying rooted.’6
Living organisms are resilient because they are able to adapt
to both abrupt and gradual changes, sense emerging threats,
protect their vital assets, heal their wounds and modify
their structure to adapt and survive during environmental
changes.7 In order to do this, they require a continuous
supply of new energy, which they mainly get from the sun.
Networks of these living systems are even more resilient,
although they may be vulnerable to cascading events such
as disease epidemics.8
In contrast, systems engineered by humans including
5: Fiksel, (2014)
6: Eskew, Dumez, Ripple, (2014)
7: Fiksel, (2015)
8: Benyus, (1997)
9: Gunderson, Holling, (2002)

buildings, software and machines, tend to be more brittle
and vulnerable to sudden failure or gradual decay. They are
typically designed for precise and optimized operations,
which they can preform under stable conditions. Yet, one
of the primary challenges faced by modern society is to

Figure 3:
The Windswept tree

‘design for resilience’ to improve our capacity to cope with
inevitable, often unforeseen disruptions.9
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After all, a building can also be considered a living system.
The most valuable source of inspiration is observing the
natural world. Architects and engineers have mimicked
nature’s ingenious designs through ‘bio mimicry,’ and
likewise, companies are gaining insights about alternative
business models from the study of ecosystems.10
Resilience has been studied in many different fields including
medicine, ecology, engineering, urban affairs, finance
and management. Research suggests that complex, selforganizing systems continually evolve through an ‘adaptive
cycle’ of growth, crisis, transformation, and renewal; for
example, mature forests are periodically destroyed by fire or
vermin, and then regenerate.11 As a result of this research
ecologists define resilience as the capacity of a system
to tolerate disturbances while retaining its structure and
function.12 Similarly, psychologists define human resilience as
the ability to transform adversity into a growth experience.12
By integrating knowledge from all of these fields, we can
begin to develop maxims that can evaluate the architectural
design frequently during the design process, eventually
resulting in a resilient design.
10: Gunderson, Protchard Jr,
(2002)
11: Fiksel, (2014)
12: Meerow, Newell, (2015)
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2.3

Resilience maxims

Maxim

Based on the in this case relevant ecological, engineering

A short, pithy statement

and social paradigms of resilience, maxims were formulated.

expressing a general truth or rule

Each maxim represents a different strategy within the topic

of conduct. |Oxford dictionary|

of resilience, which will be used as guidelines during the
design phase. Several of these maxims will be incorporated
into the design. These maxims make the design phase more
convenient on the account that when the design is evaluated
frequently against the chosen maxims, a resilient design will
be achieved.
The following maxims were determined during the preliminary
research:
1. ‘Being Durable and robust to withstand the treats over
time.’
2. ‘Absorb and re-direct the energy of the threat into utility/
benefit.’
3. ‘Being able to foresee and adapt to possible scenarios.’
4. ‘Redundancy in order to distribute the threat.’
5. ‘Social cooperation and awareness to deal with changing
conditions.’
Each maxim will be explained and exemplified with a case

13: Resilient architecture
graduation studio booklet.

study.
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Robust &
durable

CO2
Natural
ventilation

28

Thermal
mass
storage

Repairing
rather than
replacing

Low embodied engery

1. Being Durable and robust to withstand
the treats over time.
Robust
A robust building or system is sturdy and strong. Often it
concerns fixed, heavy, solid constructions, which contain a
lot of mass. When a system or building has a straightforward
construction it will be easier to repair and in this manner
more robust. These factors enable it to resist and overcome
threats, resulting in a resilient building or system.
Durable
When a building or system is durable it is able to withstand
damage, pressure or wear. The type of materials and
assembling methods strongly relate to the quality. If the
building or system is durable it is resilient as well because it
can overcome different threats.

Being durable and robust are often closely related. Especially
old buildings have shown that they are resilient, because
they have withstand the threats, caused changing conditions
for decades. Shutters protect the windows from floods and
the entrance of the house is raised. Simple materials and
Figure 4: top
Robust and durable diagram.

techniques were used to build the house. (Figure 5)

Figure 5: bottom
House where resilient measures
were taken.
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Threat

How
Absorbed

Benefit

Extreme
rainfall

Rainwater catchment

Urban
farming

River/sea
flood

Engineered
ecosystem

Recreation
activities

2. Absorb and re-direct the energy of the
threat into utility/benefit.
Absorb
This maxim suggests to use impact energy productively and
thus avoid the damage. There are various ways to ‘Absorb’
water energy. For example; collecting and storage to use
later, or simply ‘make more space’ to cope with the vast
amount.
Re-Direct into Benefits
Water can be used indirectly for production or utility
purposes, such as irrigating crops from harvested rain. It
can also be used in environments as qualitative recreational
activities.

In Rotterdam water squares are used to temporarily absorb
the rainwater, which lowers the sudden pressure on the
sewers. The water is stored on a square, which children use
as water playgrounds, enhancing the citizen’s lifestyle. (Figure 7)

Figure 6: top
Absorb and redirect into benefit
diagram.
Figure 7: bottom
Concept of watersquare (Rotterdam).
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Adaptive

Engineered
ecosystem
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Water
collection

Robust &
durable

Encouraging
social interaction

3. Being able to foresee and adapt to
scenarios.
Foresee
By creating possible threat scenarios, a designed system
becomes able to tackle risks and adapt to changing
conditions. Sharing knowledge about the local environment
within a community also makes a system resilient since the
community knows how to respond to sudden changes.
Adapt
Resilience can be achieved when a design is created that is
able to adapt and work with these threats rather than against
them. These designs will become specific for their location,
as they should prepare for the various scenarios.

An example is the amphibious house along the Thames
River in the UK. The house is built in a flood zone, but the
rising water level automatically raises the house, due to the
waterproof concrete base, which provides buoyancy.

Figure 8: top
To Foresee and adapt diagram.
Figure 9: bottom
Design concept of the amphibious house.
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4. Redundancy in order to distribute the
threat.
Redundancy
This characteristic is often seen in natural systems. When
one part gets damaged, other parts are able to take over
or replace the damaged part. Redundant designs create a
multilayered and diverse line of defense.
Distribution
Distribution of the threat happens through a large number
of actors that work in unison within one system. Every actor
executes similar functions ranging from catch, delay, store,
discharge or resist the water.

The water squares of Rotterdam are a prime example
of parts within a system. Combined with gardens, bio
swales, ponds and underground water storages, the city of
Rotterdam created a redundant system that can cope with
vast amounts of rainwater.

Figure 10: top
Redundancy and distribution
diagram.
Figure 11: bottom
Rotterdam’s climate proof tools.
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Facing threats
together

5. Social cooperation and awareness to
deal with changing conditions.
Social cooperation
When there is a lot of interaction between people, a social
corporation is automatically created. This ensures that
people will help and can rely on each other during times of
disaster. Which leads to a higher survival rate and a higher
level of social security.
Awareness
To be truly resilient all the users of the project need to be
involved. Thus the first thing that is necessary is creating
awareness among the people. When people feel connected,
they feel more responsible for their local environment and
are willing to face potential problems.

A social development program in Buenos Aires focuses on
sharing all their local knowledge. So in case of a threat, they
decide together what the best thing is that they can do.
Everybody in this small community knows exactly what to
do when a disaster strikes.

Figure 12: top
Social resilience diagram.
Figure 13: bottom
Emergency lodges.
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1. Being durable and robust to withstand the threats over time;
Design with the environment; ensure that the
building works in harmony with the site.
2. Absorb and re-direct the energy of the threat into utility / benefits;
Use the changing natural environment as energy for the patients
to enhance / stimulate the recuperation process.
3. Redundancy in order to distribute the threat;
Design the clinic as a distributed network of buildings where parts
can be replaced over time, specific to the changing needs.
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2.4

Reflection
Use of resilience throughout the design process.
In order for healthcare facilities to be resilient, they should
be designed specifically for the site; build not against but
with the surrounding nature. Buildings are structures to be
thought of as permanent, yet the program of the building
can be seen as just temporary. Still people can appropriate
space and use that space for unbelievable and unpredictable
purposes.14 Even though that these unpredictable purposes
form new challenges for us, the designer need to try and
find creative, unique solutions to address these problems,
instead of predicting the future that we never deal with in
the present.
“We, architects, need to deal with the contingent.
The only reality is what is in front of us now:
everything ahead of us is a speculation. We need to
concern ourselves on the present; the future will take
care of itself.” 15
The following maxims will be used during the design
process. By continuously testing design decisions against
these three maxims, a powerful final design will be achieved
that provides the area along the Noord with a new impulse.

14: Noero, (2007) Designindaba,
conferencetalk
15: Noero, (2010)
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Disorders and health care

Which class of psychological disorders responds
best to a constantly changing natural environment,
and can use this environment as an asset during the
healing process?
This chapter is devoted to answer this sub question by
firstly making the distinction between a mental concern and
a mental disorder. From time to time people experience a
mental concern, which is common and relatively harmless.
Mental disorders, on the contrary, only happen occasionally
and can affect a person’s ability to enjoy life.
These disorders will be categorized into three main groups
of psychological disorders, which are also interrelated to
each other; often a patient is coping with multiple disorders
at once. Finally the risks of living with a mental disorder will
be highlighted.
The second part of this chapter will encompass the healing
environments. A brief historical development will highlight
the importance of natural elements within a healing
environment. The benefits of each of these natural elements
will be discussed and underpinned with conducted research.
These two parts together will formulate an answer towards
the best psychological disorder, which can use the constantly
changing natural environment as an asset during the healing
Figure 1:
Nature’s healing capacities.

process.
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3.1

Mental illness
Several mental illness
Mental health refers to our cognitive, and/or emotional
wellbeing - it is all about how we think, feel and behave.
Mental health concerns, if somebody has them, can also
mean an absence of a mental disorder. When emotional wellbeing is affected, mental health will develop into a mental
concern.
Many people experience mental concerns from time to time,
but a mental health concern only becomes a mental disorder
when ongoing signs and symptoms cause
|1| frequent stress, greatly disturbs your thinking, mood and
affect your ability to function and/or
|2| seriously increases the risk of disability, pain, death or
loss of freedom. In addition, your symptoms must be more
severe than an expected response to an upsetting event,
such as normal grief after the loss of a loved one.
Such features may be persistent, relapsing and remitting, or
occur as a single episode. However each person, affected
with a mental illness, will have different experiences, even
people with the same diagnosis
Mental illnesses are often physical as well as emotional

1. Nemesis-2, (2009)

and psychological. In most cases a mental disorder is not
the result of one event, but multiple, linking causes which
together evolve the mental disorder.1

Figure 2:
Experience of a mental illness
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Even though that the causes of mental disorders are often
unclear, they are usaully associated with distress and/or
problems functioning in social, work or family activities.2
Genetics, environment and lifestyle influence whether
someone develops a mental health condition, for instance;
a stressful job or home life makes some people more
susceptible, as do traumatic life events like being the victim
of a crime. Biochemical processes and circuits and basic
brain structure may play a role too.
Despite the fact that mental illnesses take the person’s ability
to enjoy life - to attain a balance between life activities and
efforts to achieve psychological resilience - with proper care
and treatment many individuals learn to cope with or to
recover from a mental disorder.3

2: WHO, mental disorder fact
sheet, (2014)
3: APA, Diagnostic and Statistical Manual of Mental Disorders
5th edition, (2013)
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Substance disorder

46

3.1.1. Classification of mental illnesses
There are many different conditions that are recognized as
mental illnesses. According to the Netherlands institute of
Mental Health and Addiction there are many different mental
illnesses but almost all of those illnesses can be categorized
by three main groups; anxiety, mood and substance
disorders.4
Anxiety disorders:
People with anxiety disorders respond to certain objects or
situations with fear and dread, as well as with physical signs
of anxiety or panic, such as a rapid heartbeat and sweating.
An anxiety disorder is diagnosed if the person’s response
is not appropriate for the situation, if the person cannot
control the response, or if the anxiety interferes with normal
functioning. Anxiety disorders includes; panic disorders,
social anxiety disorders, social phobias, agoraphobia and
other specific phobias.
Mood disorders:
Mood disorders, also called affective disorders, are
characterized

by

marked

disturbances

in

emotional

state, which affect thinking, physical symptoms, social
4: Netherlands Institute of Mental Health and Addiction.

relationships, and behavior.
These disorders occur when a person experiences persistent
feelings of sadness or long periods of feeling overly happy,

Figure3:
Expressions of different mental
disorders.

or fluctuations from extreme happiness to extreme sadness.
Mood disorders are of two basic types: unipolar or bipolar.
People with unipolar disorders experience moods that are at

47

the depressive end, people with bipolar disorders experience
moods, which can alternate between depressive, or elative
ends.
Mood disorders are generally episodic, which means
they tend to come and go. The duration of the disturbed
emotional state and the pattern of its occurrence determine
how a mood disorder is diagnosed. The most common mood
disorders are depression, bipolar disorder, and dysthymia.

5: National disorder foundation.
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Substance disorders:
Substance disorders, also called substance abuse, occur
when a person’s use of alcohol or another substance leads
to health issues or problems at work, school or home.
People who suffer from a substance disorder are wrestling
for control, leading to poor choices, which eventually could
lead towards a lifetime of misery.
Nearly half of the people who suffer from a substance
disorder struggle with these issues alone.5 In most cases
a substance disorder starts from trauma’s happened in the
persons life’s past, like; sexual assault, emotional abuse,
death of a close person and sudden life transitions. Often
are substance disorders a result of previous untreated
mental illnesses. Many substances can bring on withdrawal,
an effect caused by cessation or reduction in the amount of
the substance used. Withdrawal can range from mild anxiety
to seizures and hallucinations. Substance abuse may also
cause death.6 The most common substance disorders are
eating disorders, alcohol or drug abuse.

6: Substance Abuse and Addiction Health Center.
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general
healthcare

female

total

practitioner

other

subtotal

ambulant

part-time

hospitalized

subtotal

mental healthcare

male

psychological
disorders

%

%

%

%

%

%

%

%

%

%

Mood Disorders

4.8

7.4

6.1

41.8

34.2

51.4

37.2

5.3

3.2

37.4

depressive disorder

4.1

6.3

5.2

41.1

34.1

50.5

36.5

6.2

3.6

36.7

dysthymie

0.4

1.3

0.9

51.0

46.0

67.5

51.4

16.8

3.7

51.4

bipolar disorder

0.7

1.0

0.8

45.5

30.1

51.6

43.3

0.0

1.0

43.3

Fear/anxiety
disorder

7.7

12.5

10.1

23.0

20.7

29.3

22.2

3.6

1.2

22.2

panic disorder
agoraphobia,
without panic
disorder

1.0

1.5

1.2

31.5

29.0

37.9

29.4

4.1

0.8

29.4

0.2

0.6

0.4

21.2

22.7

32.4

24.8

0.0

0.0

24.8

specific disorder

3.5

6.6

5.0

29.9

23.0

37.1

30.5

5.4

1.4

30.5

social fobia

3.2

2.2

3.8

18.9

15.0

21.5

15.4

1.4

0.6

15.4

generalised fobia

1.3

2.2

1.7

33.4

33.4

45.5

35.2

4.7

3.1

35.2

Substance
disorder

7.6

3.6

5.6

21.7

14.1

26.0

17.3

2.2

1.5

17.3

alcohol
alcohol
dependence

5.6

1.8

3.7

9.0

7.6

11.5

10.0

1.1

1.1

10.0

1.0

0.5

0.7

42.3

11.1

45.5

22.3

2.4

1.1

22.3

drugs

0.9

0.8

0.9

47.4

29.3

54.8

36.0

8.9

8.3

36.0

cannabis

0.6

0.2

0.4

-

-

drugs dependence
cannabis
dependence

0.8

0.7

0.7

2.8

1.2

0.4

0.1

0.3

-

-

18-64 years |Nemesis-2 2007-2009|
Population
10486000
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58.9
-

27.3
-

66.9
-

36.3
-

36.3
-

3.1.2. Illness incidence rates
According to the Trimbos Instituut (Netherlands institute of
Mental Health and Addiction) almost 43 percent of the Dutch
population experienced mental concerns in their lifetime.
Fortunately not all of these concerns develop into mental
disorders, but one in five residents (aged between 18 and 64
years) of the Netherlands suffer from one of these illnesses.7
Roughly half of the mental illnesses can be categorized as
anxiety disorders, one quarter of the people experience
a mood disorder and the rest are people who bear with a
substance disorder (figure 4). Striking is the fact that the majority
of patients who experience mood and anxiety disorders are
female, whereas the majority of patients with a substance
disorders are male.
Even though that all mood disorders can be categorized
into three main groups, they still are closely related to each
other since people can suffer multiple disorders at the same
time. In fact, one third of the people who experience a mood
disorder have more than one mental disorder simultaneously.8
The most interesting correlations are highlighted in figures 5
and 6 (next page).
7: Nemesis-2, (2009)
8: Graaf, de, (2009)

1. The combination of anxiety and mood disorders is
relatively common. A total of more than half (54 percent)

Figure 4: Psychological Health
care in the Netherlands, Nemesis-2 (2009)

of persons with a mood disorder also experience another
mental disorder, usually an anxiety disorder (48 percent). A
relatively small percentage of persons with a mood disorder
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Anxiety / Fear
disorder

Mood
disorder
Substance
disorder

Anxiety / Fear
disorder

37%

Mood
disorder

54%

Substance
disorder

32%

Percentage of patients who experience a 2nd disorder and classification of the 2nd disorder.
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also have a substance disorder (15 percent)
2. 37 percent of people who suffer from an anxiety disorder
also suffer from other mental disorders. 28 percent also
has a mood disorder, and a relatively small percentage (13
percent) also has a substance disorder.
3. Of the people who suffer from a substance disorder, 32
percent also experiences another disorder, 16 percent also
has a mood disorder and almost a quarter (24 percent) also
has an anxiety disorder.
All of this information is obtained from the Trimbos Instituut.
In 1996 they conducted a first nationwide representative
population study on psychological illnesses9, which monitors
patients over the course of a couple of years. The most
important goal of the NEMESIS was to gain some data on
the emergence of psychological illnesses.
To extent this study Trimbos Instituut conducted a second
similar study in 2007 to gain more (recent) data on the
emergence, as well as the course and the consequences of
psychological illnesses. All of the data refers to people with
psychological disorders between 14 and 64 years. These two
9: Nemesis-1 (1996)

studies combined provide valuable data to determine the
recent developments of mental illnesses in the Netherlands.

Figure 5: top
Mental disorder relations.
Figure 6: bottom
Statistics of different mental disorder classifications, combined
with correlations between the
different groups.

Both studies combined show that in the Netherlands mental
disorders are prevalent. In about a decade, no clear change
in mental health status was found.
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2.1.3. Consequences, dangers & treatment
All mental illnesses are understood to be a chronic relapsing
disease that affects brain function and behavior, which are
quite difficult to live with.10 Yet many individuals who suffer
from a mental illness delay seeking treatment. People have
a tendency to disregard mental illness symptoms, often
attributing them to being a “normal” part of life.11
Such a misperception can result in delays in seeking
treatment, which will then result in delays in recovery due
to lack of treatment or inappropriate treatment. Time is of
the essence when diagnosing and treating mental illnesses.
With the proper diagnosis and treatment, most of people
living who suffer from a mood disorders lead healthy, normal
and productive lives and even in some cases overcome the
mental disorder, making it a treatable disease. The last part
namely counts for substance disorders. Early engagement
and support are crucial for improving outcomes and
increasing the promise of recovery.
If the mental disorder is left untreated, the illness will affect
the person’s role functioning, quality of life and many chronic
physical health disorders, such as diabetes and heart
disease. Treatments include medication, psychotherapy, or
a combination of both. With treatment, most people with
mood disorders can lead productive lives.
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10: Charles, et al., (2016)
11: Vickers, (2005)

These mental illnesses not only have a huge impact on the life
of the patient, they also have major economic impact through
associated health care costs as well as lost work productivity.
In addition the person who is directly experiencing a mental
illness, family, friends and other members of a community
are also affected by the disorder experience by the patient.
Even if a person conquered a mental illness there will always
be a risk that the illness will return or the person will suffer
from a different mental illness.
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3.2

Healing environments
Evolution and elements of healing environments
Traditionally, health care facilities were designed with the
leading intention to be as functional as possible. Lately this
approach is slowly shifting towards a new tradition; a healing
environment.
Within the latter tradition, a healing environment has been
defined as an environment that stimulates healing processes
by strengthening an individual’s inner powers.12 These
(physical) environments focus on promoting the well-being
of patients, relatives and employees; and reduce their stress.
These

healing

environments

are

most

common

in

healthcare facilities, with the main purpose to hasten the
healing, recovery process or, in any case, ensure that the
physical environment does not deteriorate this process
unnecessarily. These healing environments mainly relate to
the psychological aspects of being ill and getting well, for
example the stress or anxiety of a sick person. A healthy
environment aims to prevent people from getting ill, for
instance an environment that encourages health staff to
wash their hands so contamination can be prevented.13

12: Jonas, (2003)
13: Berg, van den, (2005)

Figure 7:
Stimulating Healing environment
Hale County Hospital Courtyard.
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3.2.1. Evolution of healing environments.
This chapter describes four historical and contemporary
examples of hospitals that are generally perceived as
healing environments. These examples will show that nature
and natural elements have always been key components of
healing environments.
1. Asclepieia of ancient Greece.
The Asclepieia of ancient Greece (figure 8) are generally
considered to be the first hospitals (or better said, healthcare
centers) of Europe.14 Asclepieia were built as temples
dedicated to Asclepius, the Greek god of health and healing.
Starting in about 300BC, the cult of Asclepius grew to be
very popular. Pilgrims flocked to these healing temples to be
healed. At the Asclepieion, they received a wholly spiritual
treatment.
The architectural design of Asclepieia confirms the spiritual
character of the health care provided in these temples.15
First, in line with the ancient Greek belief in the divine powers
of nature, Asclepieia were mostly erected in valleys at
favorable wooded locations near hot or cold springs. While
water had important symbolic cleansing values in ancient
14: Risse, (1999)
15: Chatzicoli-Syrakou, (1997)
Figure 8: top
Asclepieia plan.

Greece, it was also favored because people thought that
springs possessed oracular or prophetic powers.15 Thus, the
presence of nature, particularly the presence of water, was
an essential feature of the Asclepieion.

Figure 9: bottom
Illustration of an Asclepieia.
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2. Monastic infirmaries of the Middle Ages.
In the Middle Ages, medical care was closely associated
with the religious institutions of that time. Christian charitable
organizations made it their mission to heal their sick fellow
members in flesh and spirit. In these days, little was known
about physical illness, and ‘healing of the flesh’ was based
mostly on notions of classical humorism and folk healing
traditions.16 But more important than medical treatment,
monastic infirmaries aimed to heal patients in the spirit with
rituals of prayer, meditation, rest and the administration of
sacraments. Monks and nuns focused on treating a patient’s
soul in addition to his or her body, because they believed
that God had the ultimate authority in people’s health and
recovery. 17
The design of monastic infirmaries (figure 10) contained
many elements to promote the spiritual healing process.
An important aspect of the layout of the monastery was the
garden. Infirmaries in monastic cloisters were deliberately
located adjacent to a central courtyard or garden so
that patients could contemplate the scenery and make a
connection with God. Patients, in particular sick members of
the community, were to lie in small cells with one or two beds
16: Risse, (1999)
17: Silverman, (2002)

that were both placed at the window in order to enable them
to benefit from the healing properties of the garden.

Figure 10: top
Monastery plan.
Figure 11: bottom
Monastic courtyard.
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3. The pavilion style hospital.
The pavilion style hospital was developed in France in the
18th century after a major fire almost destroyed the oldest
hospital in Paris, the Hôtel-Dieu (figure 12).13 Instead of
a single massive structure, the pavilion style hospital
consisted of many small, connected buildings or pavilions.
This became the standard for hospital design in the mid 19th
century in many Western countries.14 Not only was this the
start for pavilion style hospitals, it also became the start for
improved sanitation and care in hospitals.
The pavilion style hospital was explicitly designed to use the
natural environment as a therapeutic instrument. The natural
environment was assumed to exert its positive influence
on health through three characteristics: fresh air, sunlight,
and peaceful, green surroundings. Unfortunately, because
general hospitals needed to be built close to their patients
in urban settings, a location among green surroundings was
not always feasible.

18: Mens, Tijhuis, (1999)
19: Cook, (2002)
Figure 12: top
Plan of Hôtel-Dieu.
Figure 13: bottom
Central courtyards of Hôtel-Dieu.
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4. Planetree hospitals
In the late 1970’s, more and more people, in particular
patients and nurses, became dissatisfied with the sterile and
user-unfriendly design and organization of the hospitals of
that period.20 One patient, Angelica Thieriot, went through
such a traumatic hospital experience that she took the
initiative to found Planetree; a nonprofit organization that
Figure 14:
The Planetree model,
four key elements that every
healing environment should
include.

strives for the transformation of healthcare setting into
healing environments. In order to achieve this goal, a model
was created with patient-centered care principle.
The Planetree model provide guidelines for the design and
layout of healthcare facilities. With respect to facility design,
the model dictates that buildings should include efficient
layouts that support the users needs and create homelike spaces. Also it should foster a connection with nature.
Gardens, ponds, waterfalls and other natural elements, are
provided to connect patients, their relatives and staff with
the relaxing, invigorating, healing, and meditative aspects of
nature.
From this brief overview, it becomes clear that a connection
with nature has always been a key factor in the design of

20: Frampton, et al., (2003)

healing environments. Nature and natural elements, in
particular gardens, daylight, quiet and water elements are

Figure 15:
Example of a healing enviroment
based on the Planetree model:
Massachusetts General Hospital,
Boston.

recurrent themes that should be applied in the design of health
care facilities similar to the former healing environments.
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Gardens

Indoor plants
Water
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Quiet

3.2.2. Elements of healing environments.
There are various ways in which patients, relatives and
staff can come into contact with different natural elements.
Several studies demonstrated that these different natural
elements improve one’s well-being. Each different natural
element, which has positive effects on the mental health, will
be explained.

Views to nature
A great number of studies have shown that people, in general,
experience views of nature as beautiful and beneficial to their
health.21 In particular, this research has found that viewing
nature is an effective mean to provide a relief from stress and
pain. As a result of a view to nature, patients require fewer
medications, during therapy report less pain and show a
higher pain tolerance. When patients are constantly exposed
to nature, they have a greater ability to concentrate, are more
self-disciplined and have a positive impact of the patient’s
mood.
Several researchers have proposed that these so-called
21: Ulrich, (1993), review of
several studies
22: Ulrich (1993); Kaplan, (1995)

Figure 16:
Collage of different elements in
healing environments.

restorative effects of nature are the result of an ancient
evolutionary history.22 According to these authors; evolution
has made nature an innate source of fascination and
restoration in order to stimulate people to seek contact with
non-threatening natural environments that contain resources
and opportunities that are necessary for survival.
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It is conceivable that certain types of nature scenes are less
suitable for certain groups of patients. In a similar vein, it
is conceivable that views of unspectacular nature, such as
trees and grass, are less effective for long-term patients who
are bed-ridden and deprived of stimulation. These patients
may benefit more from viewing more spectacular nature
scenes or more lively(real or simulated) urban settings.
Gardens
An increasing number of healthcare facilities have started
to create “healing gardens” near or even inside their
buildings to accommodate the needs of patients, family
members, and staff. In doing so, they make use of insights
into the therapeutic benefits of gardens as they have been
describedby landscape architects and other experts.23
According to these experts, a visit to nature not only
provides beautiful and restorative views, it also improves
people’s health and well-being through other mechanisms,
such as exercise and fostering access to social support.
Patients, who experienced nature by walking through a
natural environment, show more positive changes in mood,
psychological stress and are able to concentrate better.
23: Cooper, et al., (1995);
Gerlach-Spriggs, et al., (1998);
Sadler, (2001); Ulrich, (2002)
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Water elements
In addition to the healing capacities of gardens, specific
elements of nature possess healing powers. Water is
probably the most important; not only does it cleans the
body, it cleanses the soul.23 The presence of water in the
form of a creek, fountain or pond, can be healing. Human
beings love to see water, and even better, hear it and feel it.
Perhaps the need to be close to water is a reassurance that
we have enough water to drink, because without water we
cannot survive. It is hard to think of a place famous for healing
that is not associated with a mineral spring, a stream, a river,
or a lake.24 This reassurance relates to a positive change in
mood with patients. They somehow draw sustaining energy
from water.25
Indoor plants
People associate plants with personal well-being and perceive
them as soothing and healing. Most importantly, plants may
reduce stress levels and mental fatigue, lift people’s mood,
and absorb harmful substances in the air.26 There are some
slight signs that the patient’s mood increases when the
density of plats is increased, but concentration decreased
when the density of plants is increased. However, research
24: Parker, (1983).
25: Gesler, (2003)
26: Alexander, et al., (1997)
27: Fjeld, (2000)

shows that indoor plants are benefitical to human comfort,
air quality and well-being, but they also show negative
psychological impacts. Concluding, plants have been, and
continue to be, important decorative elements in healthcare
settings. Fear that plants may transmit disease through their
soil and water has not been confirmed by research.
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Daylight
There is no doubt that people prefer daylight to electric
lightning as their primary source of illumination. The majority
of the people prefer to work and live in buildings illuminated
by daylight.28
People do not only prefer daylight because it is more
pleasant than electric light, they also tend to believe that
daylight is beneficial for one’s health.29 Daylight tends to be
brighter and it has a more balanced spectrum of colors than
most artificial light sources. Theoretically, there are three
routes by which these properties of daylight may positively
influence health and well being; through the visual system
(increased visibility), the biological system (improvement of
the circadian cycle), or the psychological system (alleviation
of depressions). 30
In modern buildings, daylight is mostly integrated as
an architectural statement and for energy savings. The
conducted research suggests that the benefits of daylight
may extend beyond architecture and saving.31 Classical
ideas about healing environments and exposure to daylight
in healthcare settings has been associated with positive
health outcomes such as reduced length of depressions and
medication intake.
28: Cuttle, (2002)
29: Heerwagen, Heerwagen,
(1986)
30: Boyce, et al., (2003)
31: Knez, (2001)
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Quiet
There is little doubt that hospital environments are less
than peaceful. Mainly three types of sources may generate
excessive noise in health care environments: Staff and other
people, Equipment or environmental design and acoustics.32
Noise can have negative effects on patients and staff.33 In
particular, noise has been found to increase the need for
oxygen, disturbs sleep patterns and increase stress levels.32

32: Milette, Carnevale, (2003
33: Biley, (1994)
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3.3

Reflection
Choice of psychological disorder.
The brief historical development of healing environments
shows that there was always a strong connection between
the healing environments and natural elements. Water
can be seen as one of the most important elements. Even
though this questioned scientifically, humans have a strong
connection with water elements, which is exemplified by
a positive mood change. In general, natural elements all
have a strong positive effect on the patient’s mood, show
positive sings in the reduction of medicine use and increases
concentration levels.
Although mood disorders are not the largest division within
psychological disorders, they seem to benefit and respond
best from a connection with natural environments. The
calming effect of nature ensures an optimal environment
where patients can rehabilitate. Not only will this extensive
relation with nature benefit a patient during the ambulant
times, it can also form a psychological connection; whenever
a patient starts to cope again with their episodic disorder
they can visit a natural environment to come at ease.
Since the psychological disorders are interrelated, the
proposed mood disorder clinic will also offer treatment
substance and anxiety disorders, but only when a patient
is primarily suffering from one (or multiple) mood disorders.
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Structuralism
The ordering of space

How to design exterior boundaries so that the
building becomes interwoven with its surroundings?
The architectural answer to this question can be found in the
Dutch structuralism, which was a typical Dutch movement in
architecture and urban planning.
This chapter briefly explains the rise of the Dutch
structuralism and highlights its essential design principles.
These principles will be highlighted through a case study;
the Amsterdam Orphanage. This building, designed by Aldo
van Eyck, acted as the prototype for ideas for the Dutch
structuralism movement. The Orphanage will be described
and analyzed from an architectural viewpoint, which focuses
on the experience and principles of the structuralism
movement.
Finally an answer to this question will be formulated and
a summary of key design principles will be given. These
structuralistic design principles will eventually become the
starting point for the design of the mood disorder clinic.

Figure 1:
Structuralism illustration,
H. Hertzberger.
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4.1

Dutch structuralism

The Dutch structuralism is a movement in architecture and
urban planning that started to develop in the late ‘50s and early
‘60s. This movement renounced the CIAM1-functionalism
(rationalism), which had led to a lifeless expression of urban
planning that ignored the identity of the inhabitants and urban
Figure 2:
Tree is leaf and leaf is tree.

forms, which characterized the post-war reconstruction of
the Netherlands.2 Instead, the proponents asked space for
the poetic and emotional aspects of architecture, in order to
come to a truly dignified living environment.
A building, according to the structuralism movement, is
more than the sum of functions, the architecture must
allow for human activities and promote social interactions.
An important aspect of structuralism is that the building is
designed with smaller modules, with usually the same shape,
which are repeated in anyhow. The building is primarily for
the user and deals with the human scale. Each of these
smaller modules and is identified with the whole, as Aldo van
Eyck, in his ‘Maison Reciprocity’ stated:

“Tree is leaf and leaf is tree. House is city and city is
house. A tree is tree but it is also a huge leaf. A leaf is
1: CIAM: Congrés Internationale
d’Architecture Moderne
2: Marzot, et al., (2016)

a leaf but it is also a tiny tree. A city is not a city unless
it is a huge house. A house is a house only if it is also
a tiny city.” (Figure 2)

Figure 3:
Kubic houses, Rotterdam
P Blom.
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In the same context, Hertzberger made the following
statement:
“In Structuralism, one differentiates between a
structure with a long life cycle and infill’s with shorter
life cycles.” 3
Having been fully aware of the rigidity of the narrow
understanding of ‘structuralism’, Herman Hertzberger later
interpreted precisely that
“the word ‘structuralism’ is shrouded with many
misconceptions, Structuralism has to do with
the structure, but that structure is not the core of
the matter. Actually the idea is that structuralism
offers freedom of interpretation, adaptation and
transformation within, and thanks to a set of rules,
acting as a framework.” 4

3: Hertzberger, in Lessons in
Architecture.
4: Matoffice.com
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4.2

Amsterdam Orphanage
Dutch structuralism case study
Dutch architect Aldo van Eyck designed and constructed the
municipal Amsterdam Orphanage between 1955 and 1960.
As Van Eyck’s first large scaled built project, the Orphanage
acted as a prototype for ideas, which would eventually
become known the Dutch structuralism.
In the description of the desired character of the building,
the program that Van Meurs gave Van Eyck indicates the
remarkably close match of sensibilities between client and
architect:5
“What do we desire of the architect? What we do
not desire is a large, oppressive building whose
massive volume suggests a house where children
are locked up and away from the world. It is the very
opposite we are after – a friendly open house, whose
fanciful outward from and snug, well-proportioned
internal arrangement give the children staying there
a feeling of being home, safe and sound. No endless
corridors and doorways, where a child can get lost,
but links between the various areas of habitation and
resort, links ingeniously forged which do nothing to
disrupt the conviviality of the communal dwelling. For
even though the house has diffing components, the

5: McCarter, (2015)

highest ideal of its internal architectural order must
nonetheless be to create a unity, whose parts will
ultimately form living constituents of a living, lively
whole.”

Figure 4:
Orphanage.
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The Orphanage program called for providing a home for 125
children, ranging in age from infancy to twelve, whom would
live on the premises. The Orphanage is without doubt his
greatest work, giving concrete form to his key insights into
the essential nature of architecture, as well as celebrating
the central role he believed the child played in the life of the
city. Van Eyck received the commission largely because of
the numerous playgrounds for children he had designed and
realized in the city of Amsterdam.
The Orphanage exemplifies Van Eyck’s concept of the “twinphenomena” and among the dualities of opposites that he
felt were resolved in its design were those of collectiveindividual, unity-diversity, part-whole, large-small, manyfew, inside-outside, mass-space, constancy-change, to
which we might add static-dynamic, centered-dispersed,
contraction-expansion,

introverted-extroverted,

open-

closed, horizontal-vertical and light-dark. As the Orphanage
was being completed in 1960, Van Eyck first stated what for
him was a fundamental insight into the nature of architecture:
“A house must be like a small city if it’s to be a real
house; a city like a large house if it’s to be a real city.”
6: McCarter, (2015)

6

Figure 5:
Orphanage, plan.
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4.2.1 Experience of the building
The site for the Orphanage, selected by Van Meurs, was
located outside the southwest edge of Amsterdam, along
the main roadway leading from the city to the national airport
of Schiphol as well as to the largest natural recreation area of
the city, one mile south. (Figure 6)

Site relation:
Along the street at the north side of the site, towards the
city, the staff areas formed a straight, wall-like edge, into
which an entry court was carved. The houses for the various
aged groups of children were faced to the south, where an
open field was located. These houses wrapped the field in a
stepping formation, shaping a series of internal courtyards in
the building mass.7
A clear separation of the children’s ages was made; the
oldest children’s house was at the north end of the plan, and
the youngest children’s house was at the south end of the
plan. As a result, the older and younger children’s houses
now overlapped in the middle of the plan, where the houses
of the middle ages children’s were placed. All the children’s
houses were wrapped with thick protective walls on their
7: Strauven, (1982)

North’s sides, towards the city and the cold winds, and
opened with full-height glass walls to the south, towards the
open field and the warm sunlight.

Figure 6:
Orphanage, site plan.
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Construction:
The whole plan of the entire building was placed on a square
grid of 3.36 x 3.36 meters, each of which was topped by
a dome.8

(Figure 7)

As a result, the multidirectional building,

with over three hundred domes, has a clear relation to the
desert buildings Van Eyck had visited in Africa, as well as the
Kasbahs of Islamic cities throughout the Middle East.9
This uniform treatment of the roof, as well as the uniform
square grid, give all the spaces of the Orphanage-residential,
administration, circulation, and service –the same spatial
character. The eight children’s houses were given more
importance and a clear sense of space by covering them
with a much larger dome, consisting of nine of the square
modules (10.8 x 10.8 meters). The only exception of this
continuous field of domes was the flat-roofed linear volume,
which contained the apartments of the resident staff
members. It was elevated to function as a threshold and
spanned across the entry courtyard.
The entire fabric, except for the flat-roofed linear volume
of this widely dispersed building, is drawn together due to
a single constructional module: four cylindrical columns,
8: McCarter, (2015)
9: www.arcam.nl/

joined by concrete beams, which support a square-in-plan
domed roof. Many of these dome roofs are also lit by a
central skylight.

Figure 7:
Orphanage, aerial photograph.
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Entrance:
The Orphanage is approached from the north where the
solid brick wall of the administration and archive block is
set closest to the street, with the gymnasium set slightly
back to the right, and the entry court deeply recessed to the
left. The entry to the building is marked and framed by the
massive brick chimney, the only vertical element of the entire
structure, which stands in front of a long two-story wall.10
Entering the court, which is paved with square concrete
tiles, a second, inner court now becomes visible through
the wide, six-bay opening in the two-story wall. To enter the
Orphanage, one passes into the deeply shadowed space
beneath the staff housing, beyond which the brightly lit inner
courtyard can be seen.(Figure 8) While this threshold between
the outer forecourt and inner courtyard is visually open
across its entire six-bay width, only the bays at either end are
in fact passable on foot. The center four bays are blocked
at the low wall that surrounds the large rectangular opening
giving access and light to the bicycle cellar below.11

10: McCarter, (2015)
11: Strauven, (2002)

Figure 8:
Orphanage, courtyard.

Indoor streets:
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The children’s houses are accessed from a series of stepping
L-shaped hallways conceived as indoor streets. (Figure 9) These
streets zigzag to the northwest to the older children’s houses,
and to the southwest to the younger children’s houses. These
hallways, which have the same materials as the exterior, are
enclosed on one side by solid brick walls and on the other
side by full-height glazing that opens onto the courtyards
and loggias; both walls are topped with concrete beams
which have horizontal apertures.12
The hallways are based more on the staggered, broken
and irregular pattern of medieval city streets and Kasbah
passages.12 As a result the children, who live, there know
from experience, but in which strangers quickly become lost.
All the interior spaces of the children’s houses are shielded
from direct views from the indoor street by the solid brick
walls that wrap around all sides, ensuring privacy to the
children’s houses. The interlocking and overlapping of
interior and exterior spaces of the indoor streets, which
open through glass walls to the play-courts and covered
loggias of the children’s houses, create a rich layering of
shared spaces. All the intersections between the younger
and older children’s areas, the courtyards and community
12: McCarter, (2015)

rooms belong to all of the children.

Figure 9:
Orphanage, interior street.
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4.2.2 Architectural analysis
The architectural analysis of the Amsterdam Orphanage
focuses on the essential principles of Dutch structuralism.
Its goal is to define patterns, which give input during the
design process. The architectural analysis makes a division
between the building organization and order and repetition.
The building organization will encompass: the interior street,
distinctive spaces throughout the building, different family
group locations, with each their private courtyards, public
spaces and different entrances in combination with the main
entrance courtyard.
Van Eyck’s approach to the aesthetic of number; the order of
repetition and multiplication, will be covered in the order and
repetition part. To achieve this, the analysis will encompass;
squared repetition, irregular shaped repetition, center of the
building and the repetition of certain shapes. This will be
analyzed at the different levels of the building, highlighting
the intricate design of the Orphanage. The family group will
be analyzed on; the enclosure of spaces, movement though
the family group, boundaries and the mirroring of interior and
exterior spaces.
The building organization as well as the order and repetition
will be highlighted separately and use different features
Figure 10:
Orphanage, architectural
analysis.

that combined with the previous experience chapter, will
highlight the essential principles of the Dutch structuralism
movement.
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Figure 11: Interior street.

Building organization
The main corridor of the building, which Van Eyck describes
as the ‘interior street’ connects each distinct space within
the plan. The intricate pattern of the circulation resembles a
complexity found in an urban environment.
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Interior street

Figure 12: Distinctive spaces.

Building organization
Services

The main areas throughout the building include; the children’s

Communal space

rooms, communal spaces as well as services, offices and

Offices

the departments head office.

Family groups
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Boys group
aged 14-20

Girls group
aged 14-20
Boys group
aged 10-14

Children’s group
aged 6-10

Girls group
aged 10-14

Children’s group
aged 4-6

Children’s group
aged 2-4

Baby
department
Figure 13: Family groups.

Building organization
The children are divided into eight housing groups, and by
age and gender for older children. Separation was intended
to divide children into family groups. Each of these family
groups will be housed in its own unit.
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Family groups

Figure 14: Private courtyards.

Building organization
Each family group has access to its own paved courtyard,
which is a semi closed space for the younger children and a
Private courtyards

more open design, that looks out onto the site, for the older

Family group

children.
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Figure 15: Public spaces.

Building organization
Two main public areas are located at the north and south
ends of the interior street, accessible to all children.
Public areas
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Figure 16: Entrances.

Building organization
Entrance courtyard

The multiple entrances to the building include the children

Staff /public entrances

entrances though the main courtyard. Staff entrances at the

Childrens entrances

northeast corner and the entrance for the public leading to

Routing

the office spaces.

99

Figure 17: Square repetition.

Order and repetition
Using a basic square module and multiplications of two,
three, four, six, even eleven, of this basic module.
Repetition of squares
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Figure 18: Irregular repetition.

Order and repetition
Using shapes that are just one unit short to be a symmetrical
square; six by seven, seven by eight.
Irregular shaped repetitions
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Figure 19: Center.

Order and repetition
The entire complex is a 36 by 37 unit rectangle. The exact
center of the shape, shows that it is not the composition
of focus of the building. This suggests that the building is

Center lines

based on an order of repetition and multiplication.

Outline complex
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Figure 20: Shape repetition.

Order and repetition
The same shape is used in different areas of the plan at
Repetative shape

several scales. Besides the square, Van Eyck uses as

Repetative shape

a circled square and the incomplete open circle, both

Repetative shape

suggesting continuity between the spaces.
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Figure 21: Enclosure.

Order and repetition: Family group
The plan of a family unit shows a composition of spaces
of a typical family group. Each unit is subdivided into
three main areas of enclosure; open, intermediary and
closed space.
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Open space
Intermediaty space
Closed space

Figure 22: Movement.

Order and repetition: Family group
Circulation patterns show the majority of movement
occurs in the intermediary area.
Circulation
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Figure 23: Materialization.

Order and repetition: Family group
The composition of materials emphasizes these degrees of
enclosure. Brick is used to frame the closed space, while

Glass

glass surrounds the intermediary space and the open area is

Intermediary

connected to the exterior space.

Brick
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Figure 24: Pairs.

Order and repetition: Family group
The motives of squares occur in pairs within the family
Activity space

group areas. Each interior square is mirrored by a reciprocal

Intermediary space

exterior square.

Closed space
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Resistance to the uniformity of urban forms
Composed of small modules, usually with the same shape
Repetition of the modules, that combined form a lively structure
Each module is identified with the whole
The small modules deal with the human scale
Modules are often composed of squared shapes
User placed centrally during the design process
Stimulation of social interactions throughout the structure
The lively structure relates to the site

108

4.3

Reflection
Formulating design principles from Structuralism
It becomes clear that Van Eyck’s Orphanage can be seen as
the prototype of the structuralism movement. Each individual
small module enhances the experience of the building as
a whole. Each family room, which houses children with a
different age, is designed purposefully for its users, while
the interior street is carefully designed not to only function
as a hallway. Instead, this intermediary space functions
as a space where social interaction, between all users, is
stimulated, whilst the privacy of each family group is kept.
The relation of the building, and each small module, to
the exterior is just as intricate as the interior street. Every
family house has open view to the surrounding landscape,
which is not blocked by other family groups and private
courtyard blurs the boundaries of each family house with the
surrounding nature.
A building, as intricate as the Orphanage, can interweave
its exterior boundaries through a set of essential features
given by the Dutch structuralism movement. By following the
essential principles of the Dutch structuralism, a building can
interweave its exterior boundaries, in order for it to unite with
its surroundings. These principles will become the starting
point for the design of the mood disorder clinic.

Figure 25:
The essential principles of
Structuralism.
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Location

This tidal natural area (in Dutch called ‘Griend’), spanning a
size of approximately fifteen acres, is located along the river
Noord and close to the city of Ridderkerk. The river exerts a
strong influence to this outer dike area; the water level can
differ up to 90 centimeters depending on the tide.
This strong influence of river, made the area ideal to cultivate
willows. Every three years, during winter, the branches are
ready to be pruned. The area was divided in three parts to
obtain an annual supply of willow branches. This once thriving
industry, together with the shipbuilding industry, provided
the economic impulse that lead to a swift development of
the general area along the Noord.
As a result of a decrease in demand and the labor
intensiveness of cultivating willows, this once industrial
area slowly felt into disuse. In 2009 the natural organization
‘IJsselmonde’ adopted the maintenance contract of this
area, their goal is to preserve the former industrial heritage.
Except for the ‘Ridderkerske Griend’ and other areas along
the river ‘Oude Maas’, these tidal natural areas have become
extinct in Europe. Therefore these areas become cultural
heritage, they provide a habitat for a rich diversity of animals
and plants.

Figure 1:
Aerial photo of the ‘Ridderkerkse
griend’; a tidal natural area.
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High vegetation
pruned two years ago

Medium high vegetation
Pruned one year ago

Low vegetation
Recently pruned willows

Tidal river water
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5.1

Characteristics of the area
Existing natural structure
The area is currently divided in two parts. The northern part is
still used to cultivate willows; honoring the cultural heritage,
whereas in the southern part nature takes its course;
stimulating a rich biodiversity

(figure 7, next page)

where fallen trees

provide shelter and nesting opportunities for many animals.
Only a small walking trail cuts through a small section of the
southern part, making this part is fairly inaccessible. Several
walking trails through the northern part provide accessibility
for visitors as well as machines that assist employees
pruning the willow branches.
Water has a strong presence throughout this landscape.
Two wide tidal creeks (figure 4, next page), run parallel to the Noord,
providing the inlet and discharge of the river water. Small
ditches were dug perpendicular to these creeks, which
supply to the entire area with water. Nowadays many of these
ditches silted op, diminishing the biodiversity in the northern
part. A lake is located on the west side of the Griend, which
is situated up against the Delta dike. The ‘lake of silence’
, owes its existence to the construction of the

(figure 3, next page)

Delta dikes, which prevent major river floods from posing a
threat. Between 1972 and 1973 clay was excavated from this
spot to construct the delta dikes, resulting in this beautiful
Images of the charteristic
elements are show on the next
pages.

lake. Originally this lake would only be there temporarily but
due to opposing nature enthusiasts, the ‘lake of silence’ still
exists today.
The combination of the tidal creek, ditches and footpaths, all

Figure 2:
Analysis of the natural area.

artificially landscaped, result in a strong orthogonal structure
that can be visually detected when on site.
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Figure 3:
‘Lake of silence’

Figure 4:
Tidal creek

Figure 6:
Delta dike
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Figure 5:
Summer dike

Figure 7:
Give back to nature

Figure 8:
Give back to nature

Figure 9
Willows

Figure 10:
Pruned willow field
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5.2

Adjoining services
Water and nature surrounds the griend
Harbor of Ridderkerk
The north edge of the Gorzen houses Ridderkerk’s small
semi-recreational harbor. This harbor was constructed in
1975, after the completion of the Delta dike. This harbor is
mostly used for recreational purposes. Yet the north side of
the harbor fulfills industrial purposes. Warehouses as well as
a container crane, dictate this part of the harbor. The road
leading towards the harbor is also the main road entrance
point for the Gorzen.

Gorzenpark
The ‘gorzenpark’ is located on the west side of the Griend.
Due to the rich biodiversity of plants, trees and animals, this
park is favored to hike and recreate by many residents of
Ridderkerk.
The middle of the park contains a landscaped hillside.
This ‘mountain’, with a height of 23 meters, was a former
garbage dump for the city of Ridderkerk. In 1970, when this
garbage dump reached its capacity, it was covered with soil
excavated from the construction site of the water treatment
plant. On top of this hill a watchtower was built, which
provides a stunning view over the river Noord, the Gorzen
and the Crezée-polder.
Figure 11: top
Harbor of Ridderkerk.
Figure 12: bottom
Gorzenpark.
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Water treatment plant
The water treatment plant was built just above the
gorzenpark, on the safe side of the Delta dike. This plant
treats the wastewater from Ridderkerk and Hendirk-IdoAmbacht, to safely disperse this back into the river. A drain,
which runs under the Delta dike and a part of the Griend,
delivers the treated water back into the Noord. The outlet of
this drain is located just south of the Griend where the tidal
creeks meet the river. Water released from the outlet is highly
nutritious, attracting various animals.

Crezéepolder
In the last few years, this area was subjected to a complete
metamorphosis. Previously this land was used to cultivate
crops; nowadays this area is transformed into a tidal natural
area that functions as a discharge when the water level of the
river Noord rises substantially. Most of the construction work
was recently finished.
Currently they let nature take its course. Slowly this area
will be transformed into an exceptional piece of tidal nature
that provides a habitat for a rich biodiversity of animals and
plants. Future development will forge a connection between
the crezéepolder and the Griend.
Figure 13: top
Water treatment center of
Ridderkerk.
Figure 14: bottom
Crezéepolder,
currently under construction.
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06

Design

This chapter will describe the design of the mood
recuperation clinic, which is the architectural response to the
research question:
‘How to create a place, that has a strong connection
with the changing natural conditions of the site, in
order to use these as an asset towards treatment of
mood disorders?’
Six elements will be used to guide the description of the
design; changes to the site, programmatic requirements,
sequence of natural elements, repetitive units, spatial layout
of these units and resilience.

Figure 1:
Final design, internal courtyard
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Cultivation of willows

Access
Give back
to nature
Site for the
Mood disorder
clinic
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6.1

Changes to the site
Natural alterations to improve resilience.
Some revisions to the current natural landscape are required
to further stimulate the biodiversity. These changes will
include a distinct division, improvements to the water
system and accessibility for visitors; making the area as a
whole more resilient.
A new inlet for the water will be created on the north side of
the Griend, which ensures that the influence of the tide can

Figure 2:
Improve the current site.

be experienced throughout the whole site. This new inlet will
also act as a new entrance point to the site. Here a new dock
will be designed, making the site accessible by boat.
The two tidal creeks, parallel to the river Noord, will be

Low tide

widened to prevent them from clogging. Widening these
creeks will establish an even more obvious division of the
Griend.

High tide
Figure 3:
Summer dike breaches

The summer dike will be breached at several locations, in
order to cope with the threat of floods. These breaches will
be constructed carefully, so generally the water systems of
the Griend and the lake are separated.(figure 3) However when
the water level of the river starts to form a threat, the lake will
act as a temporary storage preventing the Griend to flood.
As a result of all these changes the area will divided into
three parts, with each their specific purpose. Nature will take
its course in the southern part, the area along the Noord will
still be used to cultivate willows and the northwestern part,

Figure 4: top
Current situation.

adjacent to the lake, will be used as site for mood disorder
clinic. The central north part will provide access to each part.

Figure 5: bottom
Future situation.
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Support

Activity

Therapeutic

Patient
rooms

Recreation

Spiritual

Courtyard

6.2

Programmatic requirements
Separation based on treatment methods.
This clinic will contribute to the recuperation of patients
suffering from mood disorders. Generally, there are two
different methods to provide treatment; ambulant or longterm. Patients who suffer from a severe mood disorder need
to get hospitalized for one up to four weeks. Intensive therapy
combined with strict monitoring of patients determines this
long-term treatment.

Figure 6:
Separate supporting functions
and treatment.

However, most patients are treated in an ambulatory way;
patients come in for treatment in the morning and going
home by the end of the day. Occasionally they will be
hospitalized for one night.
This mood recuperation clinic will provide both methods of
treatment. Even though that the methods of treatment differs
considerably, both methods require the same supporting
and public functions (offices, reception, meeting rooms,
café). Therefore, the building will be divided into three
parts; supporting and public functions, ambulant treatment

Figure 7:
Separate ambulatory and longterm patients.

and long-term treatment. The building will emphasize this
division by providing an transitional experience between the
different parts of the building.

Figure 8:
Program of the mood disorder
cllinic.
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1

Arrival to the site.
Experience water and
the natural environment
in its natural form.

2 Entrance as a treshold.
Safeguards the
preservation of the
holistic natural healing
environment.

3 Experience of water.
Water ensures a
continous changing
environment.
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6.3

Sequence of natural elements
Nature will emphasize the users experience
The design responds to the various characteristics of the
natural environment. Six aspects were carefully chosen and
are applied throughout the design. Each aspect will be briefly
explained.
The arrival to the site
The first characteristic of the natural environment will be
experienced upon arrival. The natural environment welcomes
its visitors with its original form. walking trails will guide
people from the parking lot, or the boat dock, towards the
entrance of the clinic. When arriving by car, this experience
also involves crossing the water through a small wooden
bridge. Both of these routes will meander through the natural
environment before arriving at the entrance. For disabled
people a drop-off point is constructed close to the entrance.
Entrance as a threshold
In order to safeguard the holistic natural environment of this
clinic, the entrance will act as a threshold. This threshold
is a response to the psychological barrier patients need to
overcome when they need treatment. When this threshold
is cleared, a rich natural environment welcomes the patients
into the clinic. From this point, up until leaving the clinic,
people will continuously connect with the surrounding
nature.

Figure 9:
Natural experience throughout
the building.

Experience of water
The importance of water elements becomes noticeable when
entering the clinic. One of the tidal creeks runs underneath
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4 Frame surrounding

natural environment
throughout the building.
Patients experience different natural elememts
all over the building.

5 Transition to long-term
or ambulant wing.

Experience nature and
water to cleanse the
mind and prepare for
treatment.

acts as a pre6 Water
ceptor.
Therapy and activities
involve water, highlighting nature’s abilities to
cope with changing
threats.

128

the lobby. Multiple outdoor decks are accessible throughout
the building, which enable patients to repeatedly connect
with the tidal creeks and natural elements.
Framing the natural environment
All windows within this building frame parts of the
surrounding nature. This ensures a continual connection
between patients and nature. These frames, combined with
the outdoor decks, gradually prepare patients mentally to
receive their treatment.
Transition to treatment
Before entering the ambulant or long-term wing, the tidal
creeks will make a dramatic appearance. The building will
guide patients across these creeks. Crossing the creek
cleanses the mind and is the last step towards preparing
patients to receive treatment.
Water as a preceptor
Patients will encounter water in various manners while
recieving treatment. Courtyards are usually located close to
the creeks, whereas therapyrooms face the ‘lake of silence’.
Water can be seen as a preceptor. Even though it needs
to cope with various, often-unexpected changes, it always
returns back into its ‘resting’ position.

Figure 10:
Natural experience throughout
the building. (part 2)
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5
3

3

1. Activity room
2. Hobby room
3. Private (tv) room
4. Kitchen
5. Dining room
6. Staff kitchen
7. Staff changing room
8. Hallway
9. Outdoor deck

6.4

Repetitive units

The ambulant and long-term wings are both are composed
of fairly similar programmatic functions but require an entirely
different sequence of spaces. Similar to the Amsterdam
Orphanage, the rules of the Dutch structuralism are used
to ensure a uniform building that is composed of different
repetitive units. Each unit consists of programmatic functions
that share equal characteristics and demand similar user
experiences. These units are in most cases squared and
cover nine blocks of the grid. Various units were developed
that combined house the complete program of the mood
disorder clinic. Every single unit is designed especially to
deal with the human scale.

Activity unit
The activity unit is the heart of every wing. The main goal of
this multipurpose space is to stimulate interaction between
patients. In between therapy patients gather here and can
share strategies to help them cope with their disorder.
Different distinctive spaces were designed, which ensure that
patients can position their selves within this unit depending
on their current mood. A small staff room is incorporated
in the activity unit. This space allows staff to audit patients
during their activities. The kitchen has an outdoor deck
where patients can experience natural elements.
This activity unit is composed of three regular units that
can be positioned independently from each other, but when
Figure 11:
Activity unit.

combined function more effectively.
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5.
5.

5.

4.

3.

1.

1. Patient room
2. balcony
3. Sanitairy room (private)
4. Hallway
5. Rest areas

1.

3.
2.

2.

7.

8.

8.
12.

9.
11.
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10.

6. Group therapy room
7. Private therapy room
8. Psychologist office
9. Psychologist treatment
room
10. Outdoor deck
11. Spare therapy room
12. hallway

Patient room unit
The clinic provides a private room for each patient as it is
important for patients to have a secure place where they
can retreat themselves at any given moment. Every patient
room has a small balcony from where they can experience
nature and is equipped with a private sanitary room, highly
preferred by patients. Two of these patient rooms both
equipped with private sanitary rooms will be combined to
form the patient unit. The hallway running along the patient
rooms is designed to stimulate interactions between patients
and always provides a natural view. The big wooden louvers
in between two resting places condense the hallway into
smaller, more intimate spaces. These resting spaces provide
the ideal environment to socialize.
§
Therapy unit
Generally mood disorders are treated with multiple sessions
of psychological interviews, private interviews and group
therapy. This cluster provides spaces with stimulate all
types of treatment. Each therapy room provides a broad
view over the natural area. The psychologist’s treatment
room has an outdoor deck where patients, together with
their therapist, can experience the natural environment. This
unit is a combination of two standard sized units. They both
Figure 12: top
Patient room unit.
Figure 13: bottom
Therapy unit.

compliment each other, however they can still be used as
individual units. The window frames are designed to equip
vertical louvers, which prevent direct sunlight to interrupt
therapeutic sessions.
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7.

3.

1.

2.

6.

4.

1. Spiritual room
2. Skylight
3. Connection to hallway

10.
11.

8.
11.

5.

7.

9.

4. Massage room
5. Storage room
6. Hallway
7. Resting areas

8. Meditation space
9. Outside deck
10. Storage
11. Hallway

134

Spiritual unit
This special unit has no visual connection with the
surrounding natural environment. The elevated floor, high
ceiling and small skylight emphasize its introvert character.
This unit provides a holistic space that allows patients to
seclude them selves from other patients.

Body unit
Massages are a powerful tool to regain health and improve
the well being of patients. Massages interrupt stress-inducing
patterns, and helps nudge the body back into a natural state
of balance. This small unit, consisting of just 6 blocks, has
a view towards the natural environment although shutters
can block this visual connection and improve privacy. The
hallway connects this unit to the rest of the building and uses
the same principles as the patient room unit to stimulate
interaction between patients.

Meditation unit
This unit is designed to mainly interact with the surrounding
nature and prepare patients for - or recuperate after- their
Figure 14: top left
Spiritual unit.
Figure 15: top right
Body unit.
Figure 16: bottom left
Meditation unit.

treatment. An outdoor deck enables patients to interact with
nature while being secluded from the rest of the clinic. The
floor level is gently raised, which emphasizes this feeling of
seclusion. Generally this deck will face the lake or a tidal
creek.
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6.5

Spatial layout
Intricate structure composed of units.
Both treatment wings of the building are composed from
multiple interlocking units. When these units are combined
they will form an intricate and lively structure.
Figures 17 and 18 highlight one of two ambulant clusters,
which are a composition of all modular units. The patient unit
is repeated several times to accomodate each patient with a
private room. Patients will spend the greater part of the day
in the courtyard or the activity unit.
In the ambulant wings of the building the meditation and
spiritual unit separate treatment from the activity space.
These units prepare the patients before and after treatment.
Just before returning to the activity unit there is the option
to temporarily retreat to their private room, where after they
return to the activity space.
The long-term wing has a slightly different spatial
arrangement. As these patients do not require daily treatment,
a separation between the activity and therapy units was
made. All the units where patients stay for a longer period
of time are located along or adjacent to the tidal creeks to
stimulate interaction between patients and water.
Social interaction is optimized when small groups of patients
are clustered together. To stimulate this, three individual
activity clusters combined with patient rooms are dispersed

Figure 17:
Plan of Ambulant cluster.
Figure 18:
Ambulant cluster in relation to
its natural environment.

throughout this wing. In order to stimulate social interactions
between all long-term patients spiritual and recreational
spaces were placed centrally. All patients as well as staff
members who want to travel through a different part of this
wing need to pass through this central space.
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Ambulant and long-term wing

Activity, patient and utility unit

Ambulant wing

Activity unit

Long-term wing

Patient rooms unit
Utility unit

Staff,spiritual and gymunit

Spiritual unit

Therapy unit

Staff unit

Meditation unit

Gym unit
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Therapy and meditation unit
Figure 19:
Ground floor plan combined
with building diagrams.
Highlighting the position of
different units throughout the
building.

1:1000
0

6m

12m
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Moss sedum Roof.
This roof complements the natural
environment and delays rainwater, to
prevent the site from floods.

Wooden Structure.
To cope with change of the treatment
parts are designed as an assembly
of units. Each unit can be removed
or replaced.

Entrance Building.
Acts as a threshold, which ensures
that this holistic environment can be
preserved.

Natural environment.
Light concrete foundations are used to
place the building onto the site.
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6.6

Resilience

Resilience is incorporated in every element of the design.
The earlier chosen maxims highlight three principles that
ensure that the design is able to cope with change and
withstand threats. The resilience aspects of the building will
be highlighted through the three chosen maxims.
Being durable and robust to withstand the threats over time
This building was placed carefully on the site so that most
of the current natural environment could be preserved. As
described before several small changes were made to the
current site in order for it to cope with the threats opposed by
the river Noord. The summer dike was strategically breached
to ensure that the still could experience the influence of the
tide but will not flood. The solid entrance building will be
able to cope with various threats opposed by nature and
the lightweight wooden units, that comprise the treatment
wings, can be easily replaced or repaired.
Absorb and re-direct the energy of the treat into utility /
benefit
This natural environment will be used as an asset while
patients who suffer from mood disorders recieve treatment.
Patients will experience continuous (visual) contact with
the natural elements this site offers. Research showed
that patients, who (visually) experience nature, require less
medicine and are more involved during therapy.

Figure 20:
Resilient aspects of the building.
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Redundancy in order to distribute the treat
Both of the treatment wings are designed as a distributed
network of small units. Since therapeutic methods will
continue to develop this part of the clinic needs to cope
with possible future adjustments. Therefore these units are
carefully designed so they can be removed or replaced while
the building, as a whole, retains its ability to function.
Because these units are conceived in a modular way
and in line with the technological possibilities that wood
construction permits they will not harm their surrounding
natural environment. If required these units could be
removed swiftly while keeping the environment intact and
not leaving a footprint. These lightweight wooden units rest
on small foundation poles that can be installed using small
equipment. Even during construction violation of the natural
environment will be minimized.
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Drawings

This chapter encompasses the following architectural
drawings:
Site plan, contextual relation.
7.1 Plans.
Clinic, ground floor.
Clinic: 1st floor.
7.2 Sections.
Clinic, entrance threshold AA’.
Clinic, ambulant cluster BB’.
Clinic, Long-term cluster CC’.
7.3 Details.
Unit, interior-exterior relation.

Figure 1:
Site plan: contextual relation.
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7.1

Plan
Ground floor plan
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Plan
1st floor plan
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A’
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7.2

Section
AA’

Entrance building
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B’
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B

Section
BB’

Ambulant wing
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C’

C
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Section
CC’

Long-term wing
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7.3

Detail
Relation between wooden units and nature
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7.4

Render
Hallway with open view to nature
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Render
Arrival to the site
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Render
Through the threshold
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7.5

Model
Ambulant cluster composed of units
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Model
Interior courtyard
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Model
Interior streets
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03
08

Title
Conclusion
Subtitle

text>purpose
The goal of this
of dissertation
the chapter was to ‘create a place, that has
a strong connection with the changing natural conditions of
the site and use them as an asset towards treatment.
references

This strong connection emanates from research-based
evidence, which states that exposure to nature not only
contributes to physical and psychological well being of
people, but also improves their mood. To ensure that patients
are constantly exposed to parts of the natural landscape
while moving through the building, a lively, intricate building
was shaped around the existing natural elements, based on
principles derived from Dutch structuralism. Every encounter
with this constantly changing tidal natural environment
positively influences their mood and prepares them mentally
to receive treatment.
The design of this clinic need to be resilient, in order to cope
with the threats opposed by this natural environment. To
achieve this the clinic is designed with the site, rather that
against it. The building can be perceived as a distributed
network of modular units; units can be removed or replaced
while the building, as a whole, retains its ability to function.
Several small alterations to the site were applied to enrich the
influence of the tide and cope with possible threats opposed
by the water. The summer dike is strategically breached, so
the lake acts can act as a temporary water storage allowing
Figure 1:
Natural landscape that embraces the mood recuperation clinic.
Figure x:

the clinic to still operate, even during occasional high tides.
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8.1

Reflection

The dissertation is the result of extensive

design. Ideally these new facilities should

desktop research. Further research could

be designed carefully in existing natural

encompass a series of interviews with

areas and encourage interaction of users

patients that cope with a mood disorder,

and nature rather than incorporate natural

their relatives and staff members working

elements into a facility located in an urban

in these types of clinics. These interviews

environment.

ensure that designers can better empathize
with the users using these facilities. Similar

Finally, resilience demands a new way of

results can also be achieved when patients

thinking about sustainability. Although

actively participate during the design

resilience is sometimes confounded with

process. Both strategies will ensure better

sustainability, they can compliment each

healing environments that are beneficial to

other. Sustainable architecture aims for

the healing process.

the least negative impact while resilient

Technical installations fulfill a vital role in

architecture

health care facilities; these systems carefully

disruptions. By improving resilience, steps

control the climate within the building. To

towards sustainability are taken. Therefore

further strengthen the independency of

the researched resilience principles should

each modular unit, technical installations

be adopted by designers; creating an even

should be designed in such a way that

more sustainable future.

focuses

on

unexpected

each unit becomes self-sufficient on its
own. When units are combined, these

The established symbiosis between the

systems should compliment each other

natural environment and the clinic has a

and create a healthy, carefully controlled

reciprocal effect. The clinic provides a fresh

interior environment.

new impulse to the riverbanks of the Noord,

The encouragement of the new Dutch

which respects the former character of the

health care system for hospitals and

area, while the patients, who visit the clinic,

clinics to specialize provides the perfect

greatly benefit from the biodiversity of this

opportunity

tidal natural landscape.

for

health

care

facilities

to incorporate natural elements in the
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