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Preface

During the last academic year of the Architecture 
Building and Planning academic education at the 
Technical University of Eindhoven, the graduating 
students have to do research and subsequently 
create a building design. In front of you lies my final 
project. The report consists of two different parts, 
the first part concerns the research that was done. 
This research has to do with biomimicry, and how 
biomimicry is used in architecture. The second part 
concerns the building’s design. In here, it is described 
how the design has come about.
Part two consists of different parts which are about 
choosing a function to the development of certain 
design decisions.
I would like to thank Mr. Hemel, Mrs. Kuit and Mrs. 
Bekkering for their guidance during this graduation 
project. Furthermore, I would like to thank Mr. 
Geyter for his advice about television studios.



6



7

Table of content
 Preface         5
 Introduction         9
 M3 Research         10
  Biomimicry in Architecure      12
   - Introduction       14
   - Biomimicry, biomorphism, bionics, 
    bionica, bionik, biomimetics?    16
   - Why biomimicry?      17
   - How to use biomimicry?     18
   - Conclusion       21
   - References       22
 M4 Design         24  
  X-studios        24  
   - Location and function choice    26
   - Location analysis      40  
   - Studio research      58
   - Organisation research     66
   - Building       70
   - Drawings       82
   - Drawing analysis      114 
   - Impressions       128
                                    - Conclusion       144
   - References       146



8



9

Introduction

Biomimicry is an upcoming and trending subject 
within architecture. It is a subject with a lot of diver-
sity which can be used in a lot of functions. This inspi-
red me to start my graduationstudio with a rese-
arch in biomimicry in architecture. An aspect which 
interested me a lot is the function of sustainbility 
within architecture provided by biomimicry. Because 
nature uses only the necessary materials and there-
fore uses all the material in an efficient way. 
This efficiency inspired me during my graduationstu-
dio. The graduationstudio has the priorities brand 
and sustainability. This is something in which biomi-
micry can contribute. The designproces started with 
the choosing of a location and a function, which was 
a televisionstudio in Amsterdam. The location was 
partly nature inspired because it is surrounded by 
the water named the IJ and partly industrial inspi-
red because of the concrete environment and the 
working activities. To let the building fit in its en-
vironment was a challenge due to the contrast in the 
environment. The research question which originated 
from the biomimicry research was: ‘‘ To what extent 
is biomimicry applicable in architecture’’?
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Introduction
Biomimicry is a relatively new science which became 
known to the public because of Janine Benyus. 
Janine Benyus wrote the book: BIOMIMICRY: 
Innovation Inspired by Nature, in 1997. Biomimicry, 
however, is much older, around 1500 Leonardo 
Da Vinci already researched if it was possible to let 
people fly just like birds. (1) 
People have always imitated processes and 
products of nature, but were never aware of this, 
until finally a term came into being. After the book 
of Janine Beyus, biomimicry made great progress 
and a lot of research has been done for various 
aspects. 
Because people are becoming much more aware 
of the fact that we have to deal with the earth in 
a sustainable way, there is a growing interest in 
sciences which can provide sustainable solutions. 
Biomimicry is one of these sciences. In biomimicry 
it is about learning from nature. Nature can 
teach mankind a lot through its 3.8 billion years of 
experience concerning evolution and sustainability. 
But the question that arises from biomimicry is, is 
it applicable in complex issues in architecture. In 
many biomimicry solutions it concerns a product, a 
system or a part of a building. 
To answer this question, the question is divided into 
three sub-questions. 
1. What is biomimicry?
2. Why do we need to use biomimicry?
3. Are there any toolkits that can be used to 
make a design which is based on biomimicry?

What is biomimicry?
There are several ways to describe biomimicry:
“Biomimicry comes from the Greek words: bios, 
meaning life and mimesis, meaning imitation.” The 
first person to use the term biomimicry is Janine 
Benyus, she described biomimicry in three different 
layers:
1. Nature as model. Biomimicry is a new science 
that studies nature’s models and then imitates 
from these designs and processes to solve human 
problems, e.g., a solar cell inspired by a leaf. 
2. Nature as measure. Biomimicry uses an ecological 
standard to judge the “rightness” of our innovations. 
After 3.8 billion years of evolution, nature has 
learned: what works. What is appropriate. What 
lasts. 
3. Nature as a mentor. Biomimicry is a new way 
of viewing an valuing nature. It introduces an era 
based not on what we can extract from the natural 
world, but on what we can learn from it. (2)
Biomimicry mainly revolves around improving 
processes and products with the help of examples in 
nature. But the processes are not being optimized 
because the organisms will evolve during the 
years which will follow. Biomimicry can be used in 
several ways. The most common used method is 
the trichotomy of nature, from small to big:
- organism level
- behaviour level
- ecosystem level. (3)
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In the first level (organism level), it is about 
‘’learning from the outcomes of the evolution 
process), an example of this is the gecko sole. The 
gecko sole is based on the way a gecko sticks to 
different surfaces, by using the powers of van der 
Waals. Because of this there is no need for glue and 
the product that is being stuck to a surface can also 
be loosened again, in contradiction to the use of 
glue. 

In the second level (behaviour level), it is about 
‘’learning from the evolution process’’. An example 
of this is the anti-collision system that is developed 
by Volvo. This system is based on the swarm 
behaviour of animals. Animals which fly in big 
chaotic swarms, and 

Figure 1 different levels of biomimicry
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which seldom clash into other animals. By studying 
this technique, Volvo developed an anti-collision 
system which provides a technique that prevents 
cars from crashing into each other, by using sensors 
which react fast to the environment of the car. 
In the third level (eco system level) it is about 
‘’learning of the success principles of evolution‘’. 
Here methods are being used from the complete 
ecosystem to improve processes and products.(4) 
An example of this is the termite hill as described in 
table 1. This hill is situated in an ecosystem that uses 
the sun and rainwater. The captured sunlight is 
being used to heat up the ecosystem and the water 
that is being captured, is being stored to endure 
dry periods. (3)  
The use of sunlight as a source of heat, is frequently 
being used when designing buildings. Like displayed 
in table 1, it is possible to divide the three levels into 
various categories. Depending of the discipline in 
which biomimicry is applied, it is possible to add 
several categories.   

Biomimicry, biomorphism, bionics, 
bionica, bionik, biomimetics?
In reading about biomimicry, different terms emerge 
like: biomorphism, bionica, bionink or bionics. All 
these terms have the word bios (life) in common. 
But in each of the different terms there is a different 
outlook on life, for example: biomorphism. ‘’A non- 
representational form or pattern that resembles 
a living organism in shape or appearance’’.(5) In 
biomorphism it is about copying the forms as they 
appear in nature. But the copied product or process 

doesn’t need to function like it does in nature. For 
example, buildings shaped like animals. 
“Bionics, the study of mechanical systems that 
function like living organisms or parts of living 
organisms”. (6)
In bionics, products are being developed to 
provide more comfort for disabled people (for 
example, an artificial arm). All these terms have 
in common that they imitate products or processes 
that exist in nature. The big difference lies in the 
angle of incidence of which people look, the form, 
the functionality or the technology. What makes 
biomimicry special in comparison to other sciences is 
that biomimicry doesn’t focus only on technological 
or aesthetic solutions but on sustainable solutions 
as well. This in contradiction to the concepts named 
above like, for example, bionics. 
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Why biomimicry?
The main reason why biomimicry must be used in 
architecture, is that nature already has solutions 
for problems people are still dealing with. (2) An 
example of this is the web of a spider. The cobweb 
a spider uses to make its web, is stronger than 
kevlar, ‘’kevlar is the strongest synthetic fibre that 
we have been able to manufacture’’. (7) Another 
big difference between between kevlar and spider 
silk, is the way it is produced. 
Spider silk is made out of dead flies and water 
with ambient temperature, while kevlar is made 
out of petroleum which has to be heated to 750 
degrees Celsius. By investigating these solutions we 
can make stronger materials that are also better 
for the environment.
By various revolutions like the scientific revolution 
and the Industrial revolution, it sometimes has 
been forgotten that the laws of nature also apply 
to humans. 
We also are dependent of the sun, the water and 
gravity. (2) 3.8 billion years ago the first organism 
began to deal with these laws of nature and to 
evolve in order to improve the procession with 
these laws. In order to learn which is the best way 
to handle the laws of nature, there is no better 
teacher than nature itself. 
By applying biomimicry in different disciplines, a 
much more efficient society will arise. This efficiency 
arises because of the fact that nature takes care of 
its own garbage disposal and minimalizes its use of 
material. (6)

Another more practical reason for the use of 
biomimicry has to do with economic interests.
By using biomimicry, economic and ecological 
purposes are being connected to each other. The 
study done by Fermian Business & Economic 
Institute California (2010)  shows that the sales 
volume concerning products that are developed 
with biomimicry, will be $300 billion in about 15 
years. (4)
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How to use biomimicry?
Because biomimicry is a designing tool that 
is frequently being used by the Institute for 
Biomimicry, biomimicry 3.8, has studied the ways 
organisms used to survive on earth. In this study the 
six basic principles emerged, which are also called 
the life principles. 
These life principles are used at the end of the 
biomimicry design process to evaluate the design 
and, if necessary, adjust the design. These life 
principles arose on the basis of boundary conditions 
which all living organisms found themselves in. 

These boundary conditions are: sunlight, water, 
dynamic non-equilibrium, limits and boundaries 
and cyclic processes. 
Within these boundary conditions organisms 
evolved and lived for years. The six life principles 
which emerged during the study are: 
- Evolve to survive
- Be resource efficient
- Adapt to changing conditions
- Integrate development with growth
- Be locally attuned and responsive
- Use life-friendly chemistry (8)

Figure 2. The six life principles 
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These six life principles can be used in the following 
two methods of designing with biomimicry.
Biology to design
The first method is: From biology to design.
This method consists of five steps.
- Discover
 Natural models
- Abstract 
 Design principles
- Brainstorm
 Potential applications
- Emulate 
 Nature’s strategies
- Evaluate 
 Against life principles
An architectural example of this method in the 
built environment, is the gherkin. ‘’The gherkin is 
a building of 180 meters high and has 40 floors in 

it. The construction of the building is based on the 
construction of a glass
 sponge’’. (9)
The glass sponge builds its own construction in 
the form of a skeleton cylinder. The triangles 
and diamonds which are situated in the sponge, 
provide a strong construction, which is very open.  
Because of the many openings in the construction, 
it is possible for a great amount of water to flow 
through the sponge. These advantages are also 
being used in the design of the Gherking. The 
Gherking has a construction that is familiar to the 
construction of the glass sponge. The openings in the 
construction are equipped with glass plates, which 
make it possible that a great amount of light enters 
the building. The openings also provide a natural 
ventilation in the building. This ventilation provides 
a reduction of 50 % in the costs of airconditioning.   

Figure 3. Biology to design

Figure 4. The Gherkin in London 
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The second method is: 
challenge to biology 
This is about the integration of biomimicry in a 
design. This method consists of six steps:
- Identify
Real challenge
- Interpret
Design brief
- Discover 
Natural models
- Abstract 
Design principles
- Emulate
Nature’s strategies
- Evaluate 
Against life principles
An architectural example of this method is the 
Eden project: The Biomes in Cornwall. This project 
is about the biggest greenhouse in the world. It 
is designed in a gigantic clay pit. So the design 

had to be stable on a very irregular surface. The 
design was based on a string of soap bubbles. This 
gives the designers the opportunity to build a very 
large building with no columns inside it. Another 
advantage is the difference in height, this gives the 
owner of the greenhouse the opportunity to put 
high trees as well as small plants in it, without losing 
much space. 
The structure of this building is made of pentagons 
and hexagons. By maximizing these pentagons 
and hexagons, the loss of light is minimal. Because 
the pentagons and hexagons are very big, it 
is impossible to use normal glass because of its 
weight. By searching for another solution to cover 
the hexagons, the decision was made to use a 
biomimicry solution as well. The pentagons and 
hexagons are covered with ETFE instead of the 
heavy weight glass. The weight of the ETFE is only 
one percent of the weight of glass. 

Figure 5. Challenge to biology

Figure 6. The Biomes in Cornwall 
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Conclusion
Is biomimicry applicable in architecture, which 
was the main question of the essay. The answer 
to this question is yes, biomimicry is applicable in 
architecture. Biomimicry has been frequently used 
in designing several buildings. Here however it often 
concerned on part of the building, for example the 
construction or the insulation part.
The question which arose after writing this essay is: 
To which content is it possible to use biomimicry as 
a guide in designing a complex building?
In order to research this question, the method 
“challenge to biology” is being used. In contradiction 
to challenge to the method “biology to design”, 
the method “challenge to biology” is much more 
targeted because there is been searched in a much 
more aware way for a solution for the problem.
In both methods it concerns an iterative process in 
which it isn’t necessary to follow the order of the 
steps. These designing tools can be used in different 
disciplines, in order to develop a biomimicry design.
In the further research the method “challenge to 
biology” will be used to discover if biomimicry is 
also applicable for a building with a more complex 
program then the greenhouse as described in the 
example. 
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Design
Location and function choice
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Project Description:

Architecture Brand and Sustainability, that is the 
title of the graduation workshop that started 
in September 2016. The goal of the graduation 
workshop is researching the two priorities brand 
and sustainability, to subsequently link these 
priorities to architecture. 
By means of literary research and research by 
design, a design needs to be created which reflects 
the priorities of the workshop. The project revolves 
around designing a building which entails a certain 
complexity. With this the effect of the design has to 
be taken into account. 
This primarily technical feasibility needs to be 
researched and the building has to be designed in 
such a way that it’s technically makeable. If this 
is not the case, possible alternatives need to be 
looked into. 
The project lasts ten and a half months. Of these 
ten and a half months, three months are used to 
research a self-chosen design. The remaining time is 
used for creating a building design.
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Location research

The building’s location is of crucial importance. A 
building has to fit into its surroundings.  But when 
does a building fit into its surroundings? This question 
will always exist and will always be a subject of 
discussion. The function of the building has to fit into 
its surroundings but the exterior of a building is of 
utmost importance as well. This subjective question 
will always remain a subject of discussion between 
for instance city councils, clients and architects. The 
chosen location has to ensure that the building 
will function according to the architect’s intentions 
and it should not only function like it is intended 
to, but it should also have the right reflection on 
its surroundings. Choosing the right location for the 
X-studios on the basis of the chosen function was 
done by researching various suitable locations.
During this research, two preconditions were 
central, namely: 
The building has to be centrally located in the 
country.
The location needs to fit the brand. 

The researched locations are:
Media Park Hilversum
Westergasfabriek
Rietlandpark
NDSM
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Figure 2.1.1: Map Media park Hilversum
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Media Park
Hilversum

The Media Park in Hilversum is the largest TV-
landscape of the Netherlands. On this location, 
broadcasting buildings of several broadcasting 
corporations are situated. Both the public and the 
commercial broadcasting corporations have offices 
here. Furthermore, a number of recording studios 
are situated on the Media Park.
The Media Park is located north of Hilversum and 
borders on the ring road around the city. Therefore 
the location is well accessible.
A disadvantage of this location is, that it is not a 
dazzling location. All necessary facilities are present 
on the Media Park, but people only come to the 
Media Park for television related visits (Mediapark, 
n.d.).
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Figure 2.1.2: Map Westergadfabriek Amsterdam
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Westergasfabriek
Amsterdam

The premises of the Westergasfabriek is on a 
historical location in Amsterdam. In 1885 the factory 
was opened on this strategically chosen location. 
The factory was situated near the railway, water 
and the access roads. However, the arrival of this 
factory had a downside as well. The polluted soil 
was responsible for the fact that the area was only 
used as a workshop and a storage for the municipal 
power company between 1967 and 1992. In 1992 
the plan arose to give creative entrepreneurs a 
chance to create a cultural and creative centre in 
this location within the boundaries of the city of 
Amsterdam. 
At this moment many different functions are 
situated in this location like shops, bars, galleries 
and the like.
But the first television studios have established 
themselves in this area as well (Westergasfabriek,  
2015).
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Figure 2.1.3: Map Rietlandpark Amsterdam
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Rietlandpark
Amsterdam

The Rietlandpark is situated in Amsterdam-east, 
previously this area was also mainly used in an 
industrial way. It was primarily used as a shunting 
yard for the Dutch Railway Company. In the 
eighties, however, the area deteriorated and in 1990 
one started  breaking up the yard, to subsequently 
breathe new life into it in 1997. 
Because the park was built and the accessibility 
with public transport has improved considerably, 
this location is getting more interesting for all kinds 
of companies. 
Also on this location several television related 
functions are situated. In 2001 the new broadcasting 
building of SBS was namely built here (Wikipedia,  
2014)
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Figure 2.1.4: Map NDSM-Wharf Amsterdam
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NDSM-wharf
Amsterdam

The Dutch Dock and Shipbuilding Company 
was established in 1946. This wharf was situated 
in northern Amsterdam. The company that 
was situated near the IJ, built many ships, both 
passenger ships and cargo ships. The wharf was in 
operation until 1979. This was due to the fact that 
ships continuously had to become larger in size 
and in Amsterdam-Noord one was limited to a 
maximum size.
The closing wharf was responsible for the fact that 
a large industrial area in Amsterdam was disused 
(Kingma, 2006).
Not until 2008 the city of Amsterdam decided to 
use the entire wharf for different purposes. At this 
time many different cultural activities are taking 
place on the wharf. The wharf is suitable for various 
festivals, for example, and in the existing warehouse 
‘city of art NDSM’ has arisen. 
The NDSM area has to turn into a new dazzling 
place in Amsterdam in the long term, with 
integrated living and working. Tourism has to play 
an important part herein as well (Amsterdam, n.d.)
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Choice of Location 

The most suitable location for designing a television 
studio combined with a broadcasting building, is 
the NDSM wharf in Amsterdam-Noord. This is the 
most-preferred location for several reasons. The 
most important reason is, that the building has to 
contribute to its surroundings. The building has to 
ensure that the location will improve. In comparison 
with other locations, these locations are already 
attractions for the public. 
By building a new imposing building on a prominent 
spot on the wharf, a new skyline will arise in 
Amsterdam-Noord which will attract visitors to the 
wharf. Furthermore, it is an interesting location due 
to future plans one has with the wharf. 

In the plans of the city of Amsterdam it is obvious 
that new modern buildings will arise on part of the 
wharf and a television studio could possibly form 
an eye catcher.

Figure 2.1.5: Historical picture NDSM-Wharf

Figure 2.1.6: Future plans NDSM-Wharf
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Location from big to small

Netherland

The location is situated in Amsterdam, in the centre 
of the country.  This central location is one of the most 
important preconditions by choosing the location

Amsterdam

In the north part of Amsterdam is the NDSM-wharf.  
This is in the buiksloterham district. 

NDSM

The location of the building on the NDSM-wharf, is 
in the central part of the Wharf. 
It is a location on the waterside which makes it a 
attractive location for all kinds of activities.

Figure 2.2.1: Location of the site
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Historical analysis of the growth of Amsterdam

Figure 2.2.2: Historical growth of Amsterdam
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1200

Establishment
of Amsterdam

Farmers and fishermen start building 
Amsterdam. This takes place on the dikes 
near the river mouth of the Amstel.

Figure 2.2.3: Historical map Amsterdam 1200
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1380

Amsterdam and privileges 
of a city 

In 1275 Amsterdam gets privileges of a 
city and the first church is built. 
Around 1380 there is a lot of trading in 
Amsterdam. This involves among others 
wood, grains and beer.

Figure 2.2.4: Historical map Amsterdam 1380
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1596

Amsterdam after the 
Spanish suppression

When Amsterdam frees itself from 
the Spanish suppression in 1578, a city 
arises in which religious freedom  many 
different religions establish themselves in 
Amsterdam.

Figure 2.2.5: Historical map Amsterdam 1596
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1800

Amsterdam turns into 
capital city

In 1806 Amsterdam was declared the 
capital city of the Kingdom of Holland. 
This was done by Lodewijk Napoleon 
Bonaparte, however, he couldn’t enjoy 
this for a long time because in 1813 
the French are driven away from the 
Kingdom of Holland. After this time, 
Amsterdam remains the capital of the 
Netherlands.

Figure 2.2.6: Historical map Amsterdam 1800
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2008

Amsterdam in the present

This map shows Amsterdam’s explosive 
growth. After 1800 Amsterdam grows 
fast to such an extent, that eventually 
one has to build further outside the 17th 
century city boundaries and even on the 
other side of the IJ. Initially this quick 
increase in population caused bad living 
conditions for the workers who lived and 
worked in Amsterdam.

Figure 2.2.7: Historical map Amsterdam 2008
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NDSM analysis

Building map

What strikes most on this map 
is that there are primarily 
rectangular shaped buildings in 
the area. This has to do with the 
functions of the buildings. In most 
cases it is about the industrial 
functions or office buildings. 
Formerly these functions were 
mainly built with straight angles 
because their layout was most 
efficiently. 
These days other aspects are taken 
into account a lot more as well.

Figure 2.2.8: Analysis buildings map
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Water map

The location of the building is 
situated near the IJ. So it is a very 
watery area. There are also a 
couple of dockyards still visible in 
the line of the quay. 
This water can be used in the new 
plan for recreational purposes, 
but also for the transportation of 
people and goods.
It is an important entrance for the 
city of Amsterdam, many large 
ships arrive in Amsterdam via the 
IJ.

Figure 2.2.9: Analysis water map
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Infrastructure map

Northeast of the wharf is a busy 
arterial road which provides the 
opening up of the area. This is 
the Klaprozenweg. This road is 
also a slow transition between 
the industrial wharf and the 
residential area.
As one moves further away 
from this distributor road, in 
the direction of the water and 
the district, the traffic intensity 
decreases

Figure 2.2.10: Analysis infrastructure map
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Function map

Residential function

Other function

Office function

Industry function

The function map shows that 
the area still mainly consists 
of industrial functions at this 
moment. 
In the course of time it will 
transform into a residential and 
work area. The industry will make 
room for homes and offices.

Figure 2.2.11: Analysis function map



52

Different building types

Figure 2.2.12: Office building NDSM-Wharf

Figure 2.2.13: Hotel NDSM-Wharf
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A multiplicity of buildings is present 
on and around the wharf,
from temporary container houses to 
futuristic office buildings and from 
newly used  
industrial buildings to company 
halls. 
These different buildings create a 
very mixed view on the wharf and 
this makes it interesting for visitors.

Figure 2.2.15: Container houses NDSM-Wharf

Figure 2.2.14: Modern building NDSM-Wharf
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Site picture

Figure 2.2.16: Site picture, graduation project
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Figure 2.2.17: Site picture, graduation project

Figure 2.2.18: Site picture, graduation project
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The European Broadcasting Union

73 Members
56 countries

34 Associatesnews

Sports

entertainment

EUROVISION EURORADIO

781 TV services

1049 radio services

123 languages

1.03 billion people

public service media

Online channels

Figure 2.3.1: EBU logo
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EBU

The European Broadcasting Union is a coordinating 
organization for the European public broadcasting 
corporations. Seventy-three different radio and 
television broadcasting corporations have an EBU-
membership, spread out over fifty-six countries. 
Furthermore, there are thirty-three broadcasting 
corporations from twenty-one countries outside 
Europe which are EBU-members. 
Public service media comes in many forms. The 
agreement between the EBU-members is that they 
all highly respect EBU’s six core values.
The six core values are:
 - Universality:
  to reach everyone, everywhere;
 - Independence:
  to be trusted programme makers;
 - Excellence:
  to act with integrity and   
  professionalism;
 - Diversity:
  to take a pluralistic approach;
 - Accountability:
  to listen to audiences and engage in  
  meaningful debate;
 - Innovation:
  to be a driving force for innovation  
  and creativity (EBU, 2016).

In order to create a good design one researched 
the main buildings of the public broadcasting 
corporations in the surrounding countries. With this, 
one researched the location and the character of 
the building in detail. 
The broadcasting corporations chosen for this 
purpose are: 
- ARD (Germany);
- BBC (United Kingdom);
- VRT (Belgium);
- France 1 (France).
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ARD

Information:
Name broadcaster: ARD
Country:  Germany
City:   Berlin

The ARD building is situated along the spree and 
near the Braaderburger Tor.
As shown on the below map  you can clearly see, 
there is on the west side of the building, a busy road 
which the area is easily accessible.

Figure 2.3.2: ARD Building Bird view

Figure 2.3.3: ARD Building

Figure 2.3.4: Traffic around ARD Building
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BBC

Information:
Name broadcaster: BBC
Country:  United Kingdom
City:   London

The BBC-building is situated in the London Borough 
of Marylebone. 
The building is located in the continuation of the 
popular shopping street Regent Street. This popular 
street is an important distributor road as well. The 
complex public transport network uses this road, 
where the BBC-building is situated, a lot.

-

Figure 2.3.5: BBC Building Bird view

Figure 2.3.6: BBC Building

Figure 2.3.7: Traffic around BBC Building
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VRT

Information:
Name broadcaster: VRT
Country:  Belgium
City:   Brussels

The VRT-building is situated in the Brussels district 
of Schaerbeek. 
Many large arterial roads lead to this large district 
northeast of the city centre. Both the A12 and E19 
coming from the north and the E40 coming from 
the west have their freeways in the district of 
Schaerbeek.

-

Figure 2.3.10: Traffic around VRT Building

Figure 2.3.8: VRT Building Bird view

Figure 2.3.9: VRT Building
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France Télévisions

Information:
Name broadcaster: GRF
Country:  France
City:   Paris

The GRF-building is situated in the district of Javel 
which in turn is located in the 15th District.
The building is situated near the important French 
river the Seine. 
The building is located near the inner ring road 
around Paris which makes it easily accessible.

Figure 2.3.13: Traffic around France Television Building

Figure 2.3.11: France Television Building Bird view

Figure 2.3.12: France Television Building
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Conclusion

After studying the main offices of broadcasting 
corporations in the surrounding countries it is 
obvious that the main building of the broadcasting 
corporations can often be found at an important 
location in a city of interest.
In the Netherlands not many of these buildings are 
situated in important cities at this moment. One 
reason for this is the large fragmentation of the 
Dutch public broadcasting corporation. 
With her eight different broadcasting corporations 
and two public broadcasting corporations, it is a 
complex organization. 
All these broadcasting corporations have their 
own main buildings on different locations at their 
disposal. Most of the broadcasting corporations 
are situated on and around the Media Park in 
Hilversum. This contrary to the buildings in the 
surrounding countries.
The younger NPO-broadcasting corporations, 
however, are situated in our capital city. For 
example, the main building of Powned and WNL is 
situated in Amsterdam. 
For this reason they chose to create a design for 
the new merged broadcasting corporation BNN-
VARA. This broadcasting organization has the 
ambition to move to Amsterdam and build a new 
and trendy main building here.
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Design
Organisation research

Figure 2.4.1: BNNVARA logo
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Vision

A new media company in which BNN and VARA come together. The best media 
company in the Netherlands, that is at least our ambition. Two brands with one 
organization which reflects the origin and background of both corporations: BNN 

and VARA. We will guard and cherish the origin of both brands.

Figure 2.4.1: BNNVARA logo Figure 2.4.2: BNNVARA priorities
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Organogram

Figure 2.4.3: Organogram BNNVARA
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Organisation structure

Figure 2.4.4: employees structure BNNVARA
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Building
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Introduction

In order to create a good design, preconditions 
have to be drawn up. Research needs to be done 
on which rooms are required and the building’s 
shape needs to be created.
To realize all this a lot of research is necessary. 
The research is both a literary research and a 
research by design. 
In order to create a good programme of 
requirements it is important to know which things 
are necessary and which minimal sizes are required 
for this. 
Another very important design aspect is the 
concept. 
This concept can adopt all sorts of forms, an example 
of this is that the concept is possibly recognizable 
in the shape of the building, but in the design 
philosophy as well. 
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Ambitions of the project

Transparency and social interaction,
BNNVARA, a young and fresh broadcasting 
corporation with a transparent corporate culture.
This transparency has to be recognized in the 
building’s design. The social importance of the 
Dutch public broadcasting corporation is reaching 
and connecting the Dutch population. Regarding 
BNNVARA this particularly goes for a younger 
audience. To create this connection the building 
needs to reflect a certain openness. Being an 
‘open screen’ for everybody, just how a proper 
broadcasting corporation should be.

The building has to become a meeting place for 
both visitors and employees. They should experience 
a warm and welcome feeling. This social interaction 
is promoted by the combination of a broadcasting 
building and a studio building. Due to this the 
audience will be very diverse. The building needs 
to offer room for both a television and a radio 
landscape. Also all additional facets belonging 
to such a landscape have to be included in one 
building, from the technical spaces to the storage 
rooms and from the office zone to the foyer. 

d

Sustainability of the Building
A sustainable building because the Dutch public 
broadcasting corporation and so the different 
divisions hereof, want to serve as an example within 
Dutch society and one wants to lead the way when 
it comes to sustainability. Initially the building’s 
design is particularly about the building’s life span. 
The future building should be able to function well 
during a longer period of time. This functionality 
can be achieved by creating a building that has a 
high level of adaptability. 
The world of television and radio is constantly 
moving with a continual supply of new techniques. 
These new techniques should have the ability to be 
used in the building so that no big changes need to 
be made. This means that the maps of the building 
should have the ability to be arranged freely for 
the greater part. By applying this robustness 
to the building, it will have a long life span. The 
adaptability to different situations which can 
be found back on the various maps, ensures a 
sustainable solution.
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d
Looking at the sustainability triangle in 
sustainability.
“Everything in our world can be examined for its 
social, economical and ecological impacts. As the 
triangle shows, these three elements are endlessly 
connected; a change in one will cause a change in 
the others” (Magyarland, n.d.).
During the design stage these three aspects are also 
inextricably bound up with each other.

During the creation of the building’s design, one has 
to take into account conservation, recycling and 
energy generation.
When referring to energy it is not only about natural 
fossil gas but the use of water and the collection/
reuse hereof as well.

Furthermore, it is important that a healthy 
environment arises in the building. When working 
in a healthy environment, employees work more 
efficiently. To create a healthy environment, 
one should meet a number of basic aspects, for 
example, daylight needs to enter the majority of 
the rooms. Furthermore, it will become a smoke-
free building in which one only is allowed to smoke 
in the designated (well-ventilated) rooms.
By creating a homelike atmosphere in the building, 
employees and visitors will visit the new BNNVARA 
building with pleasure.

Figure 2.5.1: Sustainability triangle
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Fitting the building into its surroundings,
In the future plans of the city of Amsterdam the 
NDSM wharf becomes a dazzling residential and 
work area. However, an important aspect for the 
BNNVARA-building is, that it will be situated in 
green sustainable surroundings. Because a large 
number of visitors and employees will visit the 
building, it is important that there are sufficient 
parking spaces.
However, these parking facilities do not need to be 
situated inside or around the building. 
The building has to be located in park-like 
surroundings which will provide visitors of the 
building with the opportunity to recreate. These 
park-like surroundings have to be created with 
care, in which the building plays a leading role. 
In the park a number of aspects of the building 
concept can come to the fore so that it is clearly 
visible that the park was designed according to the 
same vision as the building.
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Figure 2.5.2: Situation sketch
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Programme of requirements

The rooms which are located in the building can 
roughly be divided into four different zones. There 
is the studio zone with in it the studios, direction 
rooms, dressing rooms etc. 
The second zone is the office zone, this zone houses 
the meeting rooms, the briefing rooms, the gym etc. 
The third zone is the break zone. In this zone the 
break related rooms like the restaurant, the 
smoking areas, the coffee corners etc. are situated. 
These three zones are connected by the facility 
zone, the corridors, toilets, lifts etc. fall within this 
zone. On the picture below, the ratio between the 
zones are made clear.  
It is obvious that the studio zone and the office zone 
are almost identical and are also the largest zones. 

After determining the minimum number of rooms  
required and the surface area of these rooms, an 
inventory can be made of how many square metres 
the building needs. 
In total, about 10 000 square metres are needed to 
build the necessary rooms.
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Morphology  

Figure 2.5.4: Morphology study
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Concept

When researching Amsterdam’s history, quickly 
the city’s logo came to the fore. With this X-form a 
number of forms were created to research which of 
these forms had the best appearance. These forms 
are visible in picture 2.5.4.
The form of this logo offers the ultimate chance 
to design a studio which can function in several 
formats. By also arranging these maps in a flexible 
way, the small studios can be joined to form one 
large studio, if necessary. 
This is made possible by placing mobile walls at the 
ends of the halls.
However, the X-form can be found on multiple 
places in the design, for instance it is present on the 
front but in the surroundings as well. This way the 
concept is used in multiple layers of the design. 
The building was designed with the idea to combine 
the private broadcasting building with the public 
studios. By combining these two functions, a social 
interaction between visitors and employees is 
created.
The building is designed for a Dutch public 
broadcasting corporation, BNNVARA.
This is a medium broadcasting corporation, so the 

studios can also be rented out to other broadcasters. 
The studios are lifted up from the ground. One 
of the reasons for this is the social interaction. The 
employees sometimes have to walk through the 
same spaces as the visitors. Of course there is still 
any separation between the two functions needed.
Another reason for lifting the studios is the beautiful 
location. If the visitors or employees walk in the 
lifted cross they will see a gorgeous view over the IJ. 
They can also see a part of the city of Amsterdam.

 

Figure 2.5.5: Logo of Amsterdam



81
Figure 2.5.6: Studio concept drawing
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Drawings



83

Introduction

To go from a concept to a building design is a 
difficult part of the design process.
It is necessary to keep your concept in mind but 
there are some more aspects you have to look at. 
It is important to not get stuck into a concept.
This is an important but difficult thing during the 
design process.
In this chapter you can find the situation plan, plans, 
facades, a section and an isometry of the building.
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Figure 2.6.1: Site plan
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Figure 2.6.3: Model picture

Figure 2.6.2: Model picture
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Figure 2.6.4: Plans
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Ground floor
0+ level
Arrivals for employees
visitors

Figure 2.6.5: Ground floor
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First floor
4200+ level
Office floor

Figure 2.6.6: First floor
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Second floor
8400+ level
Office floor

Figure 2.6.7: Second floor
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Third floor
12 600+ level
Office floor

Figure 2.6.8: Third floor
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Fourth floor
16 800+ level
Office floor

Figure 2.6.9: Fourth floor
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Fifth floor
21 000+ level
Office floor

Figure 2.6.10: Fifth floor
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Sixth floor
25 200+ level
Office floor
Radio Studios
Storage Space

Figure 2.6.11: Sixth floor
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Seventh floor
29 400+ level
Foyer
Wardrobe
Storage Space

Figure 2.6.12: Seventh floor
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Eighth floor
33 600+ level
Small studios
Storage space

Figure 2.6.13: Eighth floor

This is the most important floorplan 

of the building. The special aspect 

about this floor are the three studios 

which can be transformed into one 

big studio. This flexibillity has a lot of 

potential because one can record a 

small production but also a very big 

show with a lot of audience in it.
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Eighth floor
33 600+ level
Big studio
Storage space

Figure 2.6.14: Eighth floor
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Ninth floor
42 000+ level
Technical rooms
Press room
Kitchen
Coffee corner

Figure 2.6.15: Ninth floor
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Tenth floor
50 400+ level
Restaurant
Park roof

Figure 2.6.16: Tenth floor
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Eleventh floor
54 600+ level
Office floor

Figure 2.6.17: Eleventh floor
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Twelfth floor
58 800+ level
Office floor
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Thirteenth floor
63 000+ level
Office floor

Figure 2.6.19: Thirteenth floor
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Fourteenth floor
67 200+ level
Office floor

Figure 2.6.20: Fourteenth floor
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Fifteenth floor
71 400+ level
Office floor

Figure 2.6.21: Fifteenth floor
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Roof top
76 600+ level

Figure 2.6.22: Roof top
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fifteenth floor

South west facade

Figure 2.6.23: South west facade
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fifteenth floor
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Northwest facade

Figure 2.6.24: Northwest facade
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Section

Figure 2.6.25: Section

23650 +Level

51150 +Level

76450 +Level
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Isometry

Figure 2.6.26: Isometry

Ground floor
Arrivals hall

First floor
office

Second floor
office

Third floor
office

Fourth floor
office

Fifth floor
office

Sixth floor
radio section/
storage

Seventh floor

Eighth floor
Recording studios
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Eighth floor
Recording studios

Ninth floor
Technical rooms

Tenth floor
Restaurant/park

Eleventh floor
office

Twelfth floor
office

Thirteenth floor
office

Fifteenth floor
office

Fourteenth floor
office



114

Design
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Sustainability
Because it concerns a building for a large audience 
that has to reflect the transparency of the 
BNNVARA corporation, there are a lot of glass 
fronts in the design.
However, this has also the negative side-effect 
that it heats up very quickly as a result of which 
it becomes uncomfortably warm in the building. 
To prevent this there are a number of technical 
solutions present in the building which will prevent 
this heating up. These solutions are installed in the 
building in a sustainable way and as a result of 
which hardly any energy is needed for an aspect 
for which one, generally speaking, needs a great 
amount of energy.

The sustainability in the building can be found 
back in the building’s air conditioning and water 
management. The sustainability aspects which will 
be explained further are:

Biomimicry: building warm 
water roof
blinds wooden front
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Sustainability
WARM BOUWEN CONCEPT

 

Figure 2.7.1: Sustainability concept: warm Bouwen

Reptiles do need the sun to heat themselves. This 
form of biomimicry can we use in our buildings. By 
using the heat of sunlight, people and installations 
to heat up the walls.
The walls will collect the heat and saves it in the 
soil during the summer. This happens by applying 
water tubes in the wall.  These water tubes pumps 
the heat in the soil during the  summer and pumps 
it back in the walls during the winter. The wall will 
use the already collected heat to warm up the 
building. 
During winter the system works the other way.
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Sustainability
WATER ROOF

 

Figure 2.7.2: Sustainability concept: water roof

The water- / parkroof has a double function, 
it is a sustainable solution but also a social 
solution. The restaurant and park wil be open 
for everyone, so there will be much variety in 
people that come together at this floor.
The sustainable part of a waterroof is that you 
can reuse the rain water in a greywater circuit. 
But a greenroof is also a very good insulation 
material. During the winter there will be 
less heat loss en during the  summer 
you will need less cooling.

The waterroof has a surface of 
4800m². Every m² waterroof 
can store 117,5 liter water.
So that gives us 564 000 liter
water when the roof is saturated
This is equivalent to 94 000 
times using the toilet.
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1 Begroening Intensieve begroening
2 Vegetatielaag Bauder intensieve plantaarde
3 Filterlaag Bauder Flitervlies FV 105
4 Wateropslag- en drainage Bauder waterop  
 slag- en drainage element WSP 75
5 Beschermingslaag Bauder beschermmat   
 FSM 600
6 Scheidings- en glijlaag Bauder scheidingsfolie  
 PE 02
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Sustainability
SUN BLINDS

 

Figure 2.7.3: Sustainability concept: Wooden sun blinds

One of the sustainable solutions for the building 
is the wooden facade. This facade has not only 
an esthetic function, but also a climate control 
function.
Because of the blinds in front of the facade, 
there will be less sunlight coming in.
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Construction

Due to the enormous overhang of the building, it is 
a complex construction.
The overhang cross is suspended from the four cores. 
These cores are then connected at the top with a 
tensile bar to each other, and on the underside with 
a pressure bar. Because of this, the cross can keep 
itself in balance.
The floors are suspended in the building to the 
structure which is located on the upper level of the 
cross.

Figure 2.7.4: Construction concept
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Plan analysis

The private and public aspect of the two functions 
play a big role. There is an analysis of these two 
aspects.
The floorplans and cross-sections shows which areas 
are private and which areas are public. It is clearly 
visible where these spaces come together and 
where there arise some places for social interaction.
Another analysis was designed to clarify the routing 
through the building. This distinction has been 
made between the routing of an employee and 
the routing of a visitor.

Figure 2.7.5: Isometry: Public, semi-public and private
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Private- Public

The most important reason to separate the areas 
from each other is the safety. With the power of 
television studios in the society, television studios 
are a potential target for attacks.
This is the main reason to make the difference 
between public and private spaces. 
A lot of rooms are semi public, you are allowed to 
visit them together with an employee.

The Red parts of the isometric are private spaces. 
The most of these are technical spaces or meeting 
rooms. Beside there are the semi-public office 
spaces the public studio places.
Most of the public space are located in the cross, 
so vissitors can have a nice view all over the IJ and 
Amsterdam.
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Figure 2.7.6: Isometry: Routing, Employees and Visitors

Routing

By the size of the building it is logic that there are 
many different routings in the building.
There are office employees, visitors, perfomers, 
people of the technical department etc.
All these people have a different way to reach their 
destination in the building.
A few of these routings are visible in the isometric 
of figure 2.7.6.
The red line represents office employees.
The yellow line represents visitors of the television 
recordings.
The green line represents visitors of the park roof/
restaurant.
The blue line represents employees of the technical 
department and the purple line represents people 
of the press.
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Impressions

Figure 2.7.7: Impression     
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Figure 2.7.8: Impression     
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Figure 2.7.9: Impression     
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Figure 2.7.10: Impression     
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Figure 2.7.11: Impression     
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Figure 2.7.12: Impression     

Figure 2.7.13: Impression     

Figure 2.7.14: Impression     
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Figure 2.7.15: Impression     
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Figure 2.7.16: Impression     
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Figure 2.7.16: Impression 2017    
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Figure 2.7.17: Impression     
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Conclusion 

The researchquestion which was central, was 
‘‘To what extent is biomimicry applicable in 
architecture?’’ Through the research the conclusion 
which quickly could be drawn was that biomimicry 
is applicable in architecture, but not for a whole 
building. It is not applicable for a whole building 
because of the complexity of our way of live and 
the way of building. 
To still process biomimicry in the building, is chosen  
to use the conditions of the weather such as the 
strongest energy source the sun and the reuse of 
rainwater. 
The concept of the building was planned to make 
a combination between a broadcasting building 
and recordingstudios. This combination brings a 
diversity of public together in the building and this 
causes a social interaction between these different 
people. 
What makes the building special, is that the 
studios are lifted. However this made the 
designproces complexer due to logistic dilemmas. 
The advantage of the lifted studios is the arising of 
an imposing building which dominates the skyline 
and it provides the opportunity to create viewing 
platforms on which people can look out over the 
city of Amsterdam. 
The studios have the opportunity to transform in 
a quick manner from three seperate small studios 
into one big studio where recording of large shows 
such as the popular talentshows of this moment is 

possible. 
The building will have a positive effect on its 
environment because of the park, that is designed 
and is surrounding the building and the garden 
on top of the roof. This attracts people to visit the 
NDSM- wharf and the recording studios. 
The X-studios building as which it is named, can 
form the base for a new and bubbly district in 
which working and living come together. 
The X-concept returns in several ways in the 
building such as in the combination of the studios 
as in the facade of the building. 
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