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Preface

just a small part of smart building technology. 

Additional research on this topic was needed 

that eventually led to the � nal design that is 

described in this report. 

I would like use this opportunity to thank 

Sjef van Hoof, Torsten Schröder and Juliette 

Bekkering for their counselling. They helped 

me to understand and discuss my topic of 

adaptability and guided me towards the design 

in this report, a digital education building for 

Siemens in Istanbul. I would also like to thank 

Orhan Esen for guiding us through Istanbul 

and showing several historic and important 

locations and providing us with background 

information about the development of the city. 

Furthermore I would like to thank all the people 

that gave lectures during our visit in Istanbul 

and London. Especially Tabanlioglu architects 

and the Chamber of Architects giving us access 

to charts and background information about 

Istanbul. Also I would like to thank Roy Kraak in 

helping me improving this report.

Finally I would like to thank my fellow students 

in the graduation studio. It was often hard 

work  but sometimes a little joke or discussion 

was needed to � nd the energy necessary to 

continue with the project. 

I hope you will have great pleasure in reading 

this report and enjoy the � nal design.

In the beginning of September 2015 a group 

of 15 students under supervision of Sjef van 

Hoof and Torsten Schröder started a graduation 

studio named Architecture, brand and 

sustainability.

The � rst part of this graduation studio (M3) was 

to research the meaning of sustainability in 4 

di! erent topics: Sustainability in architecture; 

aesthetics of sustainable architecture; branding 

through architecture; and Challenges of 

sustainability in London and Istanbul. This led 

to a better understanding of the di"  culties 

that come with sustainability in terms of 

architecture. The conclusions of this report 

formed the basis for this report.

At the beginning of the second part (M4) 

December/January each student chose a brand 

that is wealthy enough to support a project for 

the wellbeing of Istanbul. For this individual 

project, the leading electronics company 

Siemens has been chosen. Furthermore this 

company is also active in the � eld of Smart 

building technology. Then a comprehensive 

research topic, related to the brand, was chosen. 

The process towards this � nal topic was di"  cult 

at best. Starting with ideas for an education 

center for low-class citizens followed by the 

idea for designing a labor town for Siemens 

in Istanbul, then related to smart building 

technology and � nally to adaptability, which is 
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the di� erent classes occupying Istanbul, the 

lower-class and wealthier class. Additionally 

education empowers people creating better 

opportunities in the society securing a better 

future; and loss of identity and history of the 

existing urban fabric, by placing the education 

center on a plot in the harbor of Istanbul that 

actually can sustain a large building connecting 

to the fabric of the city.

Adaptability has developed through time 

from monolithic architecture with multiple 

use to proto-techno architecture intended 

for mostly one function (Cowee, 2012). 

Further development led to di� erent levels of 

sophistication in adaptability; � exible, active, 

dynamic, interactive, intelligent and smart. 

Flexible adaptability has no use of technology 

and smart adaptability is designed on the 

concept of technology in buildings that lead 

to automated systems. Additionally, to the 

built environment there are seven types of 

adaptability: Movable, scalable, convertible, 

adjustable, versatile, re� table and reusable. All 

types are based on the concept of changing 

a space in the entire lifetime of a building 

including re� tting for a new program. Because 

the future is unpredictable adaptability 

o� ers the solution when adaptability is used 

at the basics for designing buildings. By 

considering three construction investments: 

Summary

The Graduation studio Architecture, Brand and 

Sustainability started September 2015 as a 

research group in the meaning of sustainability 

in Architecture. Starting in the beginning of 

December with the M3-report: Navigating 

through controversies. It was the result of the 

� ndings focused on our four research topics: 

Expanding sustainability in architecture, that 

compiled a list of topics within sustainability

Aestatics of sustainable architecture, leading 

to a conclusion that aestatics of sustainability 

in architecture expresses the relationship 

between design and environmental conditions. 

Using four case studies the products of 

sustainability are often visible creating a direct 

relation between architecture and aestatics of 

sustainability.

Branding through architecture concluded 

that architecture is often used as a tool 

visualizing the brand of a company and thereby 

communicating with the public. Than Brand 

becomes an architectural expression.

Key challenges of sustainability in the context 

of London and Istanbul concluded main 

challenges of Istanbul and London to react to 

for this project. Istanbul has main challenges 

in fragmentation of the urban structure, loss of 

identity, social inequity, urban sprawl and tra!  c 

congestion.

After this research a basic understanding of 

sustainability in architecture was given and we 

could focus on the project ahead. Designing 

a building for a chosen brand in Istanbul. The 

brand of this project is: Siemens. Siemens is a 

large powerful company that invests in many 

branches constantly innovating products for 

tomorrow. In the past Siemens already built 

Siemensstadt in Berlin and The Crystal in 

London. These projects where bene� cial for the 

society and not only for Siemens strengthening 

the image of the brand. This report describes 

the next project for Siemens that is bene� cial 

for the society. Before the excursion to Istanbul 

the process in developing the context of the 

project were slow. After determining the 

topic: Adaptability and the questions: ‘How 

can adaptability contribute to architecture 

using case studies like Total Theatre and the 

SwissTech Convention center?’ and ‘How can 

education and housing be combined into a 

modern building?’

Part 1 describes the context for the project. 

The graduation studio tried to explore other 

topics of sustainability than the Clichés of 

sustainability within architecture. The context 

of Istanbul and research from the M-3 project 

shows two challenges that this project reacts 

to: Social Inequity within the city, creating an 

education center as a interacting place between 
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Basic construction (long-term), secondary 

construction (mid-term) and third construction 

(short-term) adaptability is realized at the 

basics. A good example is the Nantes school for 

architecture where opportunities for the future 

have been created by oversizing the design in 

the basic construction prefabricated elements 

as a secondary .

Through this basic understanding in 

adaptability case studies are analyzed. The result 

is a compilation of elements in architecture that 

contribute to the architecture of adaptability. 

Nowadays, adaptability is often used in only 

components within a room. Architects need 

to consider adaptability in the foundations 

of a design creating more e�  cient buildings 

housing multiple programs, and the possibility 

to transform the entire building for new use.

The secondary question of combining education 

and housing has led to a vertical campus. By 

analyzing case studies di� erent concepts were 

developed using a interacting space between 

the two programs. Concluding the answers on 

the questions has led to the concept and key 

drivers for this project. A collage shows the 

challenge of combining education and housing 

using an interactive space that led to the design 

presented in part 3 of this report. 

The concept of the building is design around a 

central space, the ‘interacting space’. This space 

can adapt to support the di� erent programs 

of the building. During the day the interacting 

space changes supporting functions for 

education and at night creates possibilities for 

students to relax. Additionally a function for a 

gathering can be created o� ering possibilities 

for a conference possibilities in relation to the 

lecture halls that can adaptable creating a large 

auditorium. Another main design element in 

this project is the ability to adapt to the warm 

summer months. The housing units located 

to the south can open and close the façade 

creating a shield against the sun. The user can 

turn the spaces to any con� guration between 

45 and 105 degree choosing the best view over 

the Bosphorus. 

The structure of the building including the 

façade elements are made of prefabricated 

elements. Oversized � oor height and façade 

elements gives the possibility to transform the 

building. 

The combination of these elements of 

adaptability within the foundations of the 

design concept creates this multiple use 

e�  cient building creating possibilities to adapt 

in the future.

6
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into a new age with a digital culture, called the 

digital revolution. He questions if this revolution 

will leave architecture behind as a result of the 

‘¥€$ REGIME’, and he is right. Technology is 

developed at a faster rate than ever before. Many 

systems and products have become available 

and it is the job of architects to integrate them 

with buildings in a reasonable way. In this way 

technology improves architecture and prevent 

powerful companies to take over.

This is also happening with adaptability in 

architecture. Through available technologies 

some buildings have been constructed that 

use technology for adaptable elements. In 

this report I explore these elements through 

case studies an determent the elements of 

adaptability that can be used in architecture. 

‘In an age of sustainability focused on the short term of carbon reduction, it is important that 

we maintain an understanding of the broader characteristics which make places sustainable 

over the longevity of time. Adaptability as a design characteristic embodies spatial, 

structural, and service strategies which allow the physical artefact a level of malleability in 

response to changing operational parameters over time.’  (Schmidt et al., 2010)

Adaptability than becomes an important 

aspect of the design process. But how can 

this take place? And what does this mean for 

architecture? How can we design buildings that 

still guarantee the needed comfort and qualities 

for the functions of that speci� c building? 

The development in architecture has led 

to integrating building technologies into 

architecture. Firstly it is questionable if the 

next step in architecture is using building 

technology. Or is it a smooth marketing 

strategy by powerful companies to mislead 

the society in presenting the possibilities and 

comfort of building technology in architecture. 

In the paper ‘My thoughts on the smart 

city by Rem koolhaas (2014) he called this 

marketing strategy the ‘¥€$ REGIME’ (Yen-Euro-

Dollar REGIME). He also argued in “The smart 

Landscape (2015) that architecture has entered 

1.1 Discription

Introduction

This report describes the topic of adaptability 

in architecture and the built environment. 

As a society we are constantly trying to � nd 

and develop systems to incorporate into 

our buildings making them sustainable but 

often forget that the building itself needs 

consideration as well. Brands want to stand out 

with their buildings screaming for attention 

sometimes resulting in the most inappropriate 

designs. This is resulting in the buildings that 

only � t that certain type of brand and are 

totally designed to only � t their needs without 

considering future events. When leaving 

another user may be di!  cult to � nd resulting in 

vacant buildings or in the worst case scenario: 

demolishment. Therefore we need to rethink 

the way we design and construct our buildings. 

We have to take a step back to the basics and 

develop a new concept that makes it possible 

to adapt buildings to new situations at any time. 

9



1.2 Report structure

combined into a modern building?’

Part 3 presents the design that is made in 

this project. This part starts with the analytical 

drawings of the context. Followed by the 

masterplan that is part of the cruise ship 

terminal of Istanbul, that responds to this 

context. Several conceptual designs have been 

made to ! nd a suitable design solution. This 

part concludes with the design of a building 

that ! ts in its context and provides the comfort 

and qualities for a modern digital education 

center.

This graduation report consists of three parts

Part 1 describes the problem statement, 

which leads to the research question. Here 

the context of this project, related to the 

brand and adaptability, is described. To get 

an understanding of the context, background 

information and the history of Istanbul as a city 

is consulted, as well as the problems that the 

city is facing recently. In this part, the Brand 

Siemens and their vision and strategies are 

also explored, including innovative technical 

solutions and possibilities to improve future 

buildings. Furthermore, two of Siemens’ 

projects for bene! cial purposes are explored 

that provided inspiration for the educational 

building in the ! nal design. 

Part 2 explores the topic of adaptability and 

programming education and housing in one 

building. First, a de! nition is being given to 

adaptability in relation to building programme 

and secondly elements of adaptability are 

presented through case studies like Total 

Theatre and the SwissTech Convention center. 

Finally an answer is provided to the main 

research question: ‘How can adaptability 

contribute to architecture using case studies like 

Total Theatre and the Swiss Conference center?’ 

And an answer to a secondary question will be 

provided: ‘How can education and housing be 

10
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Part 1

Problem statement

Research question
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traditional or non-sustainable materials. These 

elements have been labeled by our graduation 

studio as “clichés of sustainability”. Often these 

Clichés are used on the façade and are in 

direct view to the outside world. These are the 

aesthetics of sustainability in architecture and 

they have become the brand of sustainability in 

architecture while this should not be the case. 

Elements of sustainability that are less visible 

to the outside world are often equally or more 

important. The task of our graduation studio is 

to focus and explore other solutions than these 

clichés of sustainability in architecture. 

2 The challenge of sustainability in architecture

(Williams, 2009). This program can be used for 

di! erent kinds of products and not only for the 

built environment.

In the last few years several other programs 

are available that only focus on the built 

environment. Programs like LEED (Leadership 

in Energy and Environmental Design) and 

BREEAM (Building Research Establishment 

Environmental Assessment Method) calculates 

building materials and estimates the building 

energy consumption to give an entire building 

a comparable value. A negative side e! ect is 

the dependence on the parameters that these 

programs work with. Exceptional situations that 

are actually sustainable could be interpreted 

by the program as not. Therefore developers 

are constantly improving these programs to be 

more accurate. 

Clichés and Aesthetics of 

sustainability (M3 booklet)
Are products labeled “sustainable” actually that 

sustainable or do they only look sustainable 

when the production process has not been 

taken into account? A big misunderstanding 

in architecture is that when architects use a 

few elements, energy saving systems or natural 

materials, that a building automatically becomes 

sustainable while the building itself is made of 

Nowadays, sustainability is di"  cult to 

understand. It is a comprehensive topic that 

includes all aspects to create a product that 

delivers a service or a process. Because of 

its incomprehension companies have (mis)

used the term “sustainability” as a marketing 

strategy to consumers. Using words as: green, 

sustainable, local materials, natural, energy 

saving, etcetera, the consumer thinks that he 

is sustainably aware. But when taking a closer 

look at the production process these products 

are often less sustainable than previously 

thought. For example the hybrid cars are 

considered more sustainable than gasoline 

fueled cars due to the fact that the consumer 

is driving hybrid and has less toxic emissions. 

Only when exploring the production process 

it becomes clear that the power units are toxic. 

Therefore it is questionable if this is actually 

more sustainable. 

Software in sustainability 
There are di! erent types of software available 

to measure sustainability, for example life-cycle 

analysis. They analyze the product from cradle 

to grave by analyzing the following topics: raw 

material acquisition, processing, manufacturing, 

product life and waste management/end of life 

to calculate a product’s environmental impact, 

making it possible to compare materials and to 

check if a material is actually that sustainable 

� g. 8: examples clichés 

of sustainability in 

architecture

� g. 6: BREEAM logo

� g. 7: LEED logo
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1950 2000

The city of Istanbul is located around the banks 

of the Bosphorus. The river divides the city into 

two parts, Asian and Europe. Even in the past 

this river acted as a natural threshold between 

empires. Additionally, the river brought a lot 

of wealth to the city as it was an important 

connection between the Black Sea in the north 

and the Mediterranean Sea in the south, and a 

less important trading route between east and 

west. The large banks around the Bosphorus 

and the Golden horn were good locations as 

harbors. Shipyards and trading were the most 

important of Istanbul in that time. 

In 1973 and 1988 the construction of two 

bridges changed the urban form of Istanbul 

leading to a rapid transformation period. 

Around 1950 Istanbul had around one million 

inhabitants and grew to a city of 12,5 million in 

2007. The mayor of Istanbul in that time, Adnan 

Menderes, responded to this massive growth 

in developing an urban plan during the mid-

1950s that included a new highway network for 

Istanbul (GS ABS, 2015).

However the rapid urbanization of Istanbul 

changed the physical and social structure of the 

city in a di� erent way from the one envisioned 

in Menderes’s plan (Sorensen, 2011).

3 The city of Istanbul

� g. 10: Istanbul

� g. 11: Rapid growth of 

istanbul between 1950 

and 2000

� g. 12: Istanbul in 2016

� g. 9: Harbor Istanbul in 

1870
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To understand the context and where to 

locate our project, the Graduation studio of 

architecture, brand and sustainability visited 

Istanbul. Before the excursion the assumption 

was that there were still a lot of citizens that 

live in gecekondu’s (squatter neighborhoods or 

slums) and live in homemade bad and unhealthy 

homes. These citizens could be considered 

homeless, but the city allowed to let them build 

these gecekondu’s as discussed in the booklet 

of our M3 project (GS ABS, 2015). Only during 

the excursion it became clear that due to new 

policies of the municipality in the past most of 

these gecekondu’s where already transformed. 

The municipality made it possible for citizens to 

acquire their ground where they lived. Before 

this was property of the city. Therefore citizens 

slowly transformed there buildings from 2 

story wooden gecekondu’s to four or � ve story 

apartment buildings. The owner lived in one 

apartment and rented out the other 5 or 7. The 

ground ! oor and basement where rented as 

commercial use (Esen, 2016). This provided the 

owner with a constant income, enabling a more 

secure future. 

With these new policy the city slowly 

4 Excursion Istanbul

transformed and the former gecekondu’s 

became post-gecekondu’s. More recently 

another law transformed the city, where it 

became possible for real estate companies to 

transform areas within the city, resulting in 

even more luxurious apartments and facilities 

(LSE, 2010). 

� g. 14: Redevelopment 

neighborhoods of 

Istanbul in 2016

� g. 15: Inequity within 

the city.

� g. 13: Typical street of 

Istanbul in 2016
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� g. 16: Typical street of 

Istanbul

� g. 18: Typical street of 

Istanbul

� g. 19: Gated community 

a private neighborhood 

seperated from the city

� g. 17: Example of height 

di! erence within the city
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Loss of identity and history of the 

existing urban fabric
As the city of Istanbul is growing it becomes 

more and more interesting for global investors. 

In the last decade mostly global real estate 

companies are bene� ting from the growth of 

the city. Demolishing and redeveloping entire 

areas within the city without concerning the 

historic value of any building or area.

Istanbul (LSE, 2010). The result is that the city is 

divided in urban areas, leading to well serviced 

areas for wealthy people and un-serviced areas 

for the poor migrants. This created even more 

inequality between wealthy and lower class 

inhabitants.

Due to rapid growth of the city in the twentieth 

century many challenges occurred. These 

challenges are described in part four of the 

M3-booklet Navigating through controversies 

(2015) that our graduation studio has written. 

Only two challenges are important in relation 

to this project; social inequity within the city, 

loss of identity and history of the existing urban 

fabric.

Social inequity within the city
The massive growth of the city started when 

migrants came to the city in the last two decades, 

expecting that chances of employment were 

higher in than in the rural areas. Housing all of 

these migrants was an impossible challenge 

and the city responded by forcing the migrants 

to desolated neighborhoods. These migrants 

often had no money, no jobs and often did not 

have the education to � nd suitable employment 

to improve their situation. Nonetheless these 

houses slowly improved during the last decades 

to post-gecekondu’s (Orhan Esen, 2016). 

As told in previous chapter the urban renewal 

act that was created to improve core areas of 

Istanbul replaced the a! ordable houses with 

more expensive houses that migrants simply 

could not a! ord. This resulted in fragmentation 

of the city creating an even larger inequality 

between migrants and the other citizens of 

5 Challenges of Istanbul (M3-booklet)

� g. 20: Fragmentation of 

the city through time

� g. 21: Old neighborhood 

of the city that is 

described as a post-

gecekondu

� g. 22: Redevelopment of 

neighborhoods 21
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‘Entire neighborhoods are being demolished in singular acts, new housing over parking 

and car-centered shopping malls constructed, predominantly in the name of aesthetic 

and structural rehabilitation of the city, but with little acknowledgement of existing 

neighborhood communities’. (Dossick, 2012, p.15)

Old neighborhoods with ! ne meshed street 

patterns are a typical characteristic of Istanbul. 

Housing important micro economies within 

these neighborhoods are being replaced by 

generic new housing projects (LSE, 2010). 

However cities need to improve and renew 

itself; a balance must be found between 

conservation, social needs and identity of the 

community’ (Dossick, 2012). 

At the location of the building plot, the 

Galataport, developments also took place. 

Although the harbor/pier still functions as a 

cruise ship terminal the old harbor warehouses 

have lost their function. In the past there were 

plans to demolish all warehouses and other 

historical buildings located in Galataport to 

create a totally modern and new cruise ship 

terminal. But heavy criticism to this development 

stopped those plans (CAT, 2005). Unfortunately 

at the end of 2015 a small strip of shops 

located around in front of Istanbul Modern was 

demolished. This changed a thriving touristic 

square for the cruise ships into a building plot 

with a three meter high fence surrounding it, 

creating a large threshold between the city and 

the buildings in the harbor. 

Buildings like the Nusretiye mosque, Nusretiye 

Summer Palace, Tophane Fountain, the Kılıç 

Ali Paşa Mosque Complex and the Nusretiye 

Clock Tower. Although the Nusretive clock 

tower lost its value and is now used as a small 

warehouse. In the early 19th century the clock 

tower did play an important role as the central 

trading point of the harbor. Nowadays the new 

pier is placed in front of the clock tower totally 

surrounded by land (CAT, 2005).

Abandoning the plans to demolish the 

entire harbor opened new opportunities and 

warehouses have transformed housing new 

functions. One warehouse is redeveloped into a 

museum for modern art, Istanbul Modern while 

another warehouse is redeveloped at the time 

this report was written. 

� g. 23: The Kılıç Ali Paşa 

Mosque Complex and 

Tophane Fountain

� g. 24: Nusretiy mosque 

and clock tower23
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The company started in 1847 and was founded 

by Werner von Siemens and Johann Georg 

Halske. It is a global company operating in 190 

countries and has around 360.000 employees 

with its Headquarters in Berlin and Munich 

(Siemens, 2016). Their focus lies within areas of 

electri� cation, automation and digitalization. 

Furthermore their innovative solutions are 

applied in the branches of mobility, industry, 

driving technology, healthcare, energy 

appliances and in the for this project most 

important topic: building technology (Siemens 

2016). They also created two bene� cial projects 

for the society: Die Siemensstadt and The crystal 

that will be described in the coming paragraph. 

Smart building technology
The company is always developing innovating 

products to improve and help the di! erent 

branches any way they can. This has led to 

a good progress available technology. Also 

advancements in building technology have 

been made. Over the last few decades more 

and more technology has been incorporated 

in buildings, leading into a new era for design, 

construction and usage of these buildings. 

And topics like automated systems, intelligent 

systems and smart building technology are 

being developed. Siemens is responding to 

these trends with products that help with the 

comfort and e"  ciency of the built environment.

6 The Brand: Siemens

On the next page all the topics of Smart building 

technology are introduced. These topics extend 

from adaptable and # exible # oorplans to energy 

saving systems and security and safety control. 

Previously I wanted to create a building that 

is equipped with a lot of these smart building 

technologies but this would not align with 

the topic of sustainability that this graduation 

studio is trying to explore. Also, after doing 

research it became clear that I would not be 

able to comprehend everything that is smart 

building technology. Therefore I categorized all 

these topics to create a better overview.

And so the topic of adaptability was found to 

be the primary element in my design for this 

project.

Even though it could be considered a small 

category in Smart building technologies, it is 

therefore perfect to explore for a company as 

Siemens. 

Transport services Automated industry

Drive technologyHealth care technology Energy production 

technology

Appliances 

Smart building technology 

(the Crystal is fully equiped)

Siemens branches

� g. 25: Branches of siemens

� g. 26: Future vision 

of Siemens how smart 

building technology can 

be used
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- Heating, Ventilating and air conditioning and chilling systems (HVAC)

- Process control, PID and adaptive control

- Internet technologies and their application in BASs

- BAS (building automated system) communication standards

- Principles and technologies of local area networks

- Electric power Management systems

- Design construction and renovations

- Use of materials

- Flexible ! oorplans

- E!  cient program

- Adaptability on environment

- Lighting control systems

- Access control systems

- Data networks

- Facility management systems

- Network integration

- Energy and Sustainability

- Security and safety control system

- Building automation systems

- Digital controllers

- Elevators

- Fire, Life-safety

- Water (collection)

- 24/7 Monitoring of systems

- Smart devices/phones

- AV conferencing

- Parking

- Recycling center

- Building tecnology/control 

- Comfort and building e!  ciency 

- Energy e!  ciency

- Products/Materials

- Adaptability

Elements of Smart building 

technology

Categories of Smart buildng 

technology
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7.1 Die Siemensstadt

attract more quali� ed and skilled employees 

and create better products. Ultimately this 

resulted in a satisfying relationship between 

the company and employees. Next to houses, 

facilities like a local soccer club, a few bars and 

even an orchestra with its own theatre were 

built. (Siemens 2016, Ribbe 1985).

Hans Scharoun was the leading architect and 

also designed the masterplan, together with 

Walter Gropius, Otto Bartning, Hugo Haring 

and Fred Forbat. The concept was to group 

buildings to create outside living spaces that 

lead to a pleasant lifestyle for its inhabitants. 

The housing units where modern, light and 

� exible and were designed with a kitchen, 

bath and balcony. Also these rounded 

passageways underneath the buildings and 

the long curved building that are characteristic 

for Siemensstadt create an open and pleasant 

environment to live in. But the most important 

aspect was that it was easily a� ordable for 

the employees of Siemens (Siemens 2016). 

Therefore Siemensstadt became the � rst large 

project for Siemens that not only focused on 

economical pro� ts for the company but also to 

bene� t the society. Although Siemens was not 

the � rst company to create a labor town it was 

the � rst step towards creating a better future for 

the society and taking a risk to � nd solutions to 

better qualities in life.

9
,7

0
 m

7,60 m

Example of housing units

(modern, large and good quality)

Situation plan Siemensstadt (1929 – 1931)

During the 170 years that Siemens exists the 

have been investing in two projects that focused 

more on being bene� cial to the society rather 

than the company itself. These two projects 

are totally di� erent and built almost 10 years 

apart. But carry the same underlying thought of 

innovation and trying to create a better future. 

The � rst project is Siemensstadt that was 

created in the beginning of the 20th century. 

Siemens could not further expand the company 

within the city borders and was forced to 

another location. Therefore the company 

bought a plot of 200 hectares just outside 

the city that nowadays is the western district 

Spandau of Berlin. A plan was created to bring 

all scattered factories and o!  ces together, 

creating opportunities for Siemens that were 

bene� cial to both their employees as well as the 

company itself. (Siemens 2016).

After the factories were built Siemens gave 

the order to build a residential estate that 

over the years led to 18.000 units designed 

with modern architecture as a contradiction to 

the sad tenement housing from the past. The 

concept was to create quality housing for the 

employees of Siemens. Resulting in bene� ts 

for Siemens in relation to other companies 

by giving there employee access to these 

houses. This gave Siemens the opportunity to 

7 Siemens projects

Hans Scharoun

Designed by:

Walther Gropius 

Otto Bartning 

Hugo haring 

Fred Forbat

� g. 27: Di� erent 

apartment building is 

Siemensstadt 1930

� g. 28: Floor plan of 2 

apartments. In that time 

large and luxurious

� g. 29: Situation plan of 

Siemensstadt between 

1929  and 1931 with 

buildings from di� erent 

architects

� g. 30: Siemensstadt in 

1935 with large public 

spaces between buildings
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Another project that Siemens built to bene� t 

the society is the Crystal in London that opened 

its doors in September 2010. The strange 

looking building, with the shape of a Crystal, is 

designed by the architect Wilkinson Eyre and 

is an independent global hub for debate on 

sustainable urban living and development. The 

building is divided into two parts. One half of 

the building is a conference center while the 

other half is used as a public exhibition space 

for urban development that can be visited. The 

ambition was to build the most sustainable 

building in the world with aspirations to 

meet the highest recognized standards and 

design achievements. The idea was that this 

building would act as a symbol of world class 

engineering and would be a standard bearer 

for e�  ciency, quality and innovation (Siemens, 

2014). Although the building is equipped with 

as much energy saving systems as possible, 

totally automated and works with the heat of 

the sun with angled facades, the building is not 

the type of sustainability that we are looking for 

in this graduation studio. The building would 

be labeled a typical all included cliché example 

where only has been given thought to add as 

many energy saving systems as possible. 

Although the focus on the building by Siemens 

lies within these energy saving systems, I have 

to admit that the half of the building where 

7.2 The Crystal

the exhibition takes place, has the potential 

for ! exibility and internal adaptability but 

lacks a deeper concept of what sustainability 

in architecture actually is. Therefore it is not a 

good symbol in sustainability.. Of course it is 

necessary to build these kinds of projects for 

further development and I think Siemens there 

did a very good job. But during my visit to this 

building it felt more like an advertising building 

in Siemens products and futuristic smooth 

ideas than a sustainable center for urban 

development.  

Both these projects show that Siemens has an 

interest in creating better prospects not only 

for the company itself but also for the society. 

This is a form of sustainability due to the fact 

that we as a civilization also need to make 

advancements and not only the products, 

systems and services.

� g. 31: The Crystal 

� g. 32: series of pictures 

inside The Crystal

� g. 33: Floorplan of The 

Crystal were the left side 

is a convention centre 

and the right side a public 

exhibition space

� g. 34: Section of The 

Crystal

� g. 35: Siemens building 

technology of The Crystal
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8 The next project for Siemens

students both make improvements for the 

society. 

The education center would then become 

a place of interaction between the di� erent 

citizens of Istanbul. Decreasing inequality within 

the city by bringing the di� erent ethnic groups 

together, while improving the education for the 

lower-class, less educated citizens.

With Siemensstadt and the Crystal as previous 

projects the assignment for a new project is 

next. In line with the vision of Siemens this 

project should also bene� t the society of 

Istanbul. The idea of an education center soon 

came to mind. Siemens could then educate 

their own employees and citizens of Istanbul 

could get educated in Siemens technologies 

securing a more wealthy future. 

Knowledge Empowers You
The idea of an education center is based on the 

concept of “Knowledge Empowers You”, or in 

short: KEY. With education, a more secure future 

is created for the people. The education center 

is focused on the di� erent ethnic groups that 

occupy the city, the lower-class citizens that 

often have minimal education and the more 

wealthy citizens with often higher education. 

Therefore the education that will be given 

should work for the di� erent ethnic groups. 

The minimal educated citizens learn faster 

when the can see what they make, therefore 

a virtual and digital education o� ers a good 

solution. For the more educated and often 

more theoretical citizens the virtual and digital 

education can bring education to a new level 

and increase the possibilities in understanding 

high-tech education. Then Siemens could pro� t 

from these employees and the company and 

The campus of the future.
Beside education, a housing program is also 

added to the project. Similar to a university 

campus where education and housing 

capabilities come together. Building a campus 

within a city where the availability of space is 

limited, new possibilities should be explored. 

This is described in the part 2 of this report.

� g. 36: Key concept

� g. 37: Education with 

virtual and digital 

systems
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During our visit in Istanbul, we looked for suitable 

location for the individual projects. Earlier the 

characteristics and criteria for a possible plot 

were determined. For example, it has to be in 

a public place were interaction between the 

citizens of Istanbul takes place. After visiting 

a few possible locations three promising 

locations were chosen by the graduation studio. 

The location chosen for my project is in the 

Galataport, currently being used as a cruise ship 

terminal. The plot lies among other functions: 

Istanbul modern, the new developed museum 

of � ne arts and two mosques and buildings 

that are part of a University of Istanbul. It is 

located adjacent to a main road that runs 

parallel to the coast and connects the old city 

of Istanbul with the relatively new business 

district. The harbor surrounding the plot at the 

east- and southside is outdated and needs a 

new impulse. As described earlier in this report 

plans for redevelopment were already made, 

but stopped due to criticism of the citizens of 

Istanbul. Nowadays the old harbor buildings 

are transformed into new functions and the old 

harbor has been saved. 

9 Location of the project

� g. 38: Collage of 

characteristics for � nding a 

suitable location
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The � rst of this report presents the scope 

and context of the project. Sustainability is 

a comprehensive topic that in architecture 

usually leads to energy saving systems and 

environmentally friendly building materials. 

Programs like LEED, BREEAM and Life-Cycle 

analyses respond to this trend. However 

our graduation studio is looking for a more 

profound sustainability; beyond these trends. 

The studio aims to � nd other solutions for 

sustainability in architecture. The brand 

Siemens is chosen, combined with a topic 

of adaptability in architecture. Siemens is 

constantly developing innovative technology 

in di� erent branches including building 

technology. In relation to previous projects 

as the crystal and to adaptability in general 

Siemens can create several technologies to 

make adaptability possible in the future. In 

the past Siemens built two other projects that 

were not only bene� cial to Siemens but also 

bene� cial to the society: Siemensstadt and The 

Crystal. Therefore the next step for Siemens has 

been made to design an educational center in 

combination with housing units for students 

creating a campus. Siemens would be able 

to train their own employees and citizens can 

get education improving to a more secure and 

healthier future.

The building needs to respond to two di� erent 

challenges that occur in Istanbul and in the 

10 Conclusion part 1

harbor. The � rst challenge is loss of identity 

and history of the urban fabric by integrating 

into the fabric of the harbor. The masterplan 

needs to respond to the tourism coming from 

the cruise ships and reconnect the historic 

buildings. Additionally the education center 

needs to give a new impulse to the harbor 

area. The second challenge is minimizing the 

social inequities within the city, bringing the 

di� erent ethnic groups, Low-class citizens and 

the wealthier class together. 

� g. 38: Collage of 

sustainability in this project
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These conclusions led to two research questions 

for this project, where a combination of 

education and housing will be explored within 

the context of a campus. 

11 Research question

How can adaptability contribute to architecture using case studies like Total Theatre and the 

SwissTech Convention center?

How can education and housing be combined into a modern building?

These questions will be answered in the second 

part of this report

Additionally the research questions have been 

formulated to answer to other possibilities of 

sustainability within architecture instead of 

the clichés in sustainability. The scope of the 

research stays within the case studies that 

have been explored, similar to The SwissTech 

Convention Center and Total Theater. The 

main question gives answer to the topic of 

adaptability and a secondary question answers 

the challenge of combining the two programs: 

Education and housing in a compact campus.

In the end a list of elements in adaptability will 

be presented that is used in creating a design for 

the education center for Siemens. This design is 

a translation of the research done in part one 

and two and is the " nal accomplishment of this 

project.

! g. 39: Collage of  

unanswered questions 

about adaptability
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Part 2

Adaptability

Housing
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 ‘The more specialized a building is, the less multifunctional it will be. This knowledge has led to more 

multi-purpose, less specialized buildings now being constructed.’ (Cowee, 2012)

Before exploring the possibilities of adaptability 

the origin must ! rst be determined. 

The history of architecture shows that the 

buildings we now live in have developed into 

complex structures. In the beginning humanity 

lived in caves without technology but with a 

degree of basic adaptability, called monolithic 

architecture by Cowee (2012). The caves 

functioned as living, meeting, working, sleeping 

and cooking spaces. Through time technology 

developed according to Cowee (2012) from 

“one type material architecture” in the Greek 

and Roman age, to “Proto-techno” in the 19th 

century to “techno architecture” nowadays.

1 The origin of adaptability

Most buildings that we use today are indeed 

built for one speci! c function, for example a 

house to live in, an o"  ce building to work in, 

restaurants to eat, a garage for selling cars, 

etcetera. And we only use these buildings for 

a certain part of the day. The o"  ce building is 

mostly in use during daytime and our homes 

at nighttime but to be more e"  cient, we need 

to explore the possibilities of using the same 

building for di# erent functions. The concept of 

adaptability could contribute to more versatility 

in buildings with multiple functions with 

di# erent usage. 

� g. 43: Techno 

Architecture

� g. 41: One type material 

architecture

� g. 40: Monolithic 

architecture

� g. 42: Prto-techno 

architecture
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2 Development of adaptability

is integrated. Think about elements in a room 

that can be used as basic sofa but can be rolled 

to a di� erent location and transformed into a 

tribune. Also because building technology on 

the ‘smart’ level is only until recently developed 

it has not yet been integrated into buildings. 

But this will undoubtedly happen in the future. 

provides information about the internal climate 

to the user, who can respond to adjust to what 

the internal climate should be but the system 

determines how to react. 

Intelligent adaptability is able to respond to 

input that has been given by the user. It learns 

the settings of the user to a speci! c time or 

situation and is able to adjust to these individual 

habits in the future. But the user still programs 

the system to respond to certain situations. An 

example can be given of the air-conditioning in 

an o"  ce building. After a while the computer 

determines the habits of the user to activate the 

heating in the morning and remembers these 

settings. 

Smart adaptability is the next step of intelligent 

adaptability. It is able to react to a certain 

situation fully automated without intervention 

of the user by analyzing the environment 

through sensors and calculating the best 

possible way to respond. For example blinds 

in the façade controlled by a computer system, 

that responds to the location of the sun and 

incoming sunlight.

Although the level ‘smart’ is best developed, it is 

therefore not automatically the best solution to 

integrate into a building. Every project has his 

own speci! c requirements when adaptability 

Just like technology adaptability has developed 

from a simple to a complex system with 

incorporated technologies. This development is 

divided in levels of sophistication by Lelieveld 

et al. (2007) as: $ exible, active, dynamic, 

interactive, intelligent and smart. (Lelieveld et 

al, 2007). They are described below:

Flexible adaptable elements can only be 

adjusted by direct control of the user. For 

example sliding blinds in a façade.

Active adaptable elements respond to a 

command by the user in a preset reaction and 

often requires electricity as a basic technique. 

A simple example is a light switch that by 

activating turns on the light.

Dynamic elements in adaptability can react in 

di� erent ways to commands by the user. For 

example, changing the climate in a building 

by using heating. The user gives commands to 

bring the climate to a speci! c temperature but 

the system determines if it needs to be turned 

on or o� .

Interactive adaptability is the next step in 

dynamic adaptability and creates a dialogue 

where the element or system gives real time 

feedback to where the user can respond to. 

For example an air-conditioning system that 
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Previously Schmidt III (2010) described in – 

What is the meaning of adaptability in the 

building industry? - that there were 6 types 

of adaptability available, extendable, � exible, 

re� table, moveable, and recyclable. But later 

two types changed into other better types: 

extendable changed to scalable, and recyclable 

to reusable. Flexibility was changed due to a 

double meaning to versatile and convertible. 

Available and reusable where later considered 

as not being part of adaptability because they 

did not � t the scope of adaptability during 

the life of a building. Although here in the 

case of adaptability seen within the scope of 

a total lifetime of a building Schmid III (2010) 

misinterpreted reusability. He concluded that 

a building is not reusable if major interventions 

were necessary to adapt. But if the construction 

of a building is usable is smart way, for example 

façade components that can easily be removed, 

it is actually adaptable.

‘If a building doesn’t support change and reuse, you have only an illusion of sustainability’. 

(Croxton, 2003 in Schmidt et al, 2010)

Besides the level of sophistication in adaptability 

there is another di� erence to explore: di� erent 

types in adaptability itself. Not all adaptability is 

based on the same method of adaptation.

3 Di� erent types of adaptability

Therefore the seven types of adaptability are 

the six types that are described by Schmid 

III and the research group Adaptablefutures 

where he is part of as; adjustable, versatile, 

re� table, convertible, scalable and movable (AF, 

2016) and the seventh type of reusable if the 

total lifetime of a building is considered, using 

façade components that can easily be removed. 

This would mean that if we want buildings to 

be adaptable over their entire lifetime including 

transformations for housing a di� erent 

function, architects and engineers need to 

consider systems of reusability. For the design 

process this would mean to use systems where 

the construction, the columns and beams, 

of the building can change as well as the 

façade, making it possible to change the entire 

appearance. 

� g. 43-2: Di� erent types of 

adaptability
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� exibility

Medium term adaptability. Where adaptability 

takes place reaction on seasonal changes, and 

daily/weekly routine. 

Long term adaptability. Where adaptation 

takes place to change the entire building for 

climate change or function. (Buckman, 2014)

Considering these three structures of 

adaptability an architect can more easily design 

building that is able to adapt. They should 

be used in any building to create maximum 

e!  ciency of a building in its entire lifetime.

Not only Cowee (2012) has described systems 

of adaptability in time also Buckman et al(2014) 

described three time considering components: 

Short term adaptability. Where adaptability 

takes place to expectation of an amount of 

people in a room, furniture that can be placed 

or removed and it also considers Internal space 

4 Adaptability in time

The ideal design for a building in relation to 

the user is to design a building that constantly 

provides the needs of the user at any time in 

the future. Unfortunately changes in future 

will occur that cannot be predicted and only 

by studying history assumptions can be made. 

Therefore adaptability o" ers a perfect solution. 

By oversizing the building, for example the � oor 

height, it becomes easier to adjust to other 

functions in the future. Another possibility is 

the implementation of building components 

that can be easily removed later on.

To help architects and engineers to design 

adaptable buildings a Cowee (2012) described 

three basic structural subsystems that should 

be considered with every building from now on:

The basic construction that gives strength to 

a building as a long-term investment (50-100 

years) This construction can only be altered 

when a total transformation of the building will 

be made.

The secondary construction as a mid-term 

investment (15-50 years). Including light interior 

walls, facades, � oor structures and ceilings. This 

secondary construction can be adapted but still 

requires planning and mayor interventions.

The third construction as a short term 

investment (5-15 years). Including furniture, 

lighting and out# tting’s. (Cowee, 2012)

- Adapting to expected people

- Furniture 

- Internal space � exibility

Short-term

Phases in 

adaptability

- Adapting to seasonal changes 

- Adapting to daily routine

- Adapting spaces to new function
Medium-term

- Adapting entire building to 

climate change or function

- Adapting entire building to a 

new functions

Long-term

� g. 44: Phases in 

adaptability

� g. 45: Dilemma of 

predicting the future 

regarding adaptability
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In addition to the previous paragraph 

adaptability through time a particular building 

method o� ers a solution. This building 

method uses modular building components. 

In the Netherlands it is called ‘IFD bouwen’ 

(industrieel, � exibel en demontabel) which 

stands for Industrial, � exible and dismountable. 

It is a building method that uses prefabricated 

components that can easily be assembled at the 

construction site. Then construction becomes 

assembly (industrial), rebuild becomes 

relocation (� exible) and demolishing becomes 

disassembly (dismountable).

The building components that are used are; 

� oor components, façade elements, interior 

walls, loadbearing construction components, 

etcetera. Because the entire building is 

composed out of prefabricated elements it 

is possible to enlarge the building or, when 

needed to shrink (which is doubtful). Al these 

components then become recyclable and can 

be used in other construction sites or remolded 

into other building components.

5 Modular building (IFD bouwen)

� g. 46: Millingproces 

of creating facade 

components for 

Stadskantoor Utrecht

� g. 47: Endresult of 

facade components for 

Stadskantoor Utrecht
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6 Case studies in elements of adaptability

SwissTech Convention Center

Prada Epicenter StoreRotor House

� g. 48: SwissTech 

Convention Center

� g. 49: Rotor House

� g. 50: Prada Epicenter 

Store

� g. 51: Nantes School of 

Architecture

� g. 52: Club Rusakov

� g. 53: Total Theatre
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Nantes School of Architecture

Club Rusakov

Total Theatre
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Changable tribune Openable facade/! oor

Movable walls

Movable walls Foldable walls Adaptable programElevated stage

6.1 SwissTech Convention Center (Lausanne)

The SwissTech Convention Center (Lausanne)

This Convention Center is a designed in 2014 

by Richter Dahl Rocha & Associés and is part of 

the École Polytechnique Fédérale de Lausanne 

(EPFL). It is an ultramodern building using high-

tech solutions such as the spiralift system that 

enabled telescope columns and dye-sensitized 

solar cells (Grätzel Cells). The Convention center 

has a modular amphitheater that can transform 

from an auditorium, to an exhibition hall and to 

a banquet room in under % fteen minutes. The 

! oor of the hall is constructed of approximately 

one meter strips that can be raised and lowered 

to where the seats are % xed on. These seats can 

rotate from underneath when the auditorium 

is needed or rotated out of the way, providing 

a ! at ! oor to hold a exhibition. Three large 

rooms can be combined together creating the 

maximum 3000 seats auditorium by removing 

walls. On the lower level the convention center 

has a ! oor with movable walls to create rooms 

to a speci% c size that is required. 

Additional 500 housing units have been added 

combining education and housing close to 

each other. The project has been described as a 

“living campus where students can now stay on 

campus both night and day” (Archidaily, 2014)

� g. 54: Elements of 

adaptability SwissTech 

Convention Center

� g. 55: Con� gurations 

adaptable ! oor

� g. 56: Mechanism of 

rotating the chairs

� g. 58: Plans of the 

convention center

� g. 59: Di" erent 

con� gurations of rooms

� g. 60: Visualisation 

of auditorium and 

changeable ! oor

� g. 57: Section 

auditorium with di" erent  

con� gurations of the 

adaptable ! oor
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Elevated stageTurning spaces

This Theatre was designed in 1926 by Walter 

Gropius to develop a new type of theatre for 

the radical director Erwin Piscator. This multi-

functional theater building has two podiums; 

a mainstage podium in the back and a small, 

secondary circled stage closer to the audience. 

This stage is part of a turning platform including 

the ! rst rows of the tribune. When rotated this 

secondary stage is in-between the audience 

making the spectator participate in the play. 

Additionally the secondary stage could lower 

into the ground making place for more seats. 

The main stage can also be transformed by 

using a stage lift giving the possibility to quickly 

transform the set of a play. 

For the ability to transform the stage Gropius 

designed a large basement as a backstage area 

beneath the stages. Here the transformable part 

of the stage could be lowered, housing di" erent 

sets for the play. Unfortunately the theatre was 

never build. 

6.2 Total Theatre

� g. 61: Elements of 

adaptability Total 

Theatre

� g. 63: Floor plans 

di! erent con� gurations 

stage

� g. 65: Model of theatre 

showing rotating tribune

� g. 62: Sections on 

di! erent con� gurations 

stage

� g. 64: 3d-model of 

facade
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Openable facade/� oorEnlarging space

In 1927 this theatre that was built as a meeting 

place for workers was designed by Konstatin 

Melnikov. The architecture re� ects to the 

constructivism that developed in Russian in 

the 1920s and early 1930s (WMF, 2016). The 

expression of the façades is strongly in� uenced 

by three volumes extending outwards, revealing 

the smaller theater rooms at the upper level 

that could be opened and combined with the 

main theater room below. This creates one large 

theatre, making it possible to adjust the space 

to the speci" c number of people that visit the 

theatre. 

6.3 Club Rusakov (Moscow)

� g. 66: Elements of 

adaptability Club 

Rusakov

� g. 69: Interior model

� g. 67: Section showing 

adaptable wall

� g. 71: Interior model 

� g. 70: Floor plans Club 

Rusakov

� g. 68: Interior model 
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Openable facade/� oor Dismountable

This school was designed by Anne Lacaton and 

Jean Philippe Vassal in 2009. The building works 

with two di! erent constructions. The basic 

construction (long-term adaptability) is made 

of oversized prefabricated construction. The 

three concrete � oor decks of 90 centimeter at 

nine, sixteen and twenty-two meter can hold 

2.5 times the standard load of one ton per 

square meter (Holcim, 2011). The secondary 

construction (mid-term adaptability) is a steel 

� oor system to create the necessary program 

between the concrete � oors. The residual 

spaces have the entire height between the 

concrete � oors and have a � exible program that 

can adapt to the activity that is necessary at that 

moment. The school can therefore be divided 

into two types the programmed spaces for 

the school functions and the unprogrammed 

spaces to support the primary functions of 

the school. This is the strength of the design. 

Lacaton and Vassal have stated that the 

oversized building does not cost extra in relation 

to other buildings. And for future use can easily 

be adapted to house other functions (Holcim, 

2011). Additionally the outer façade made of 

steel structure and translucent materials can 

slide open up the building, creating an outside 

environment in the summer.

6.4 Nantes school of architecture 

� g. 71-2: Elements of 

adaptability Nantes 

School of Architecture

� g. 72: Interior ! exible 

common space for 

di" erent activities

� g. 73: Facade with 

openable elements

� g. 74: Interior of 

common space 

di" erence between 

basic construction and 

secondairy construction

� g. 75: Floorplans 

and sections showing 

di" erent types of space
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Openable facade/� oor

This project designed by OMA in 2001 brings 

the brand and architecture together in an 

exclusive boutique, public space, gallery, 

performance space and laboratory. The 

project is part of OMA/ AMO’s development 

into designing shops (OMA, 2016). They use 

extensive in-store technology for showing 

their products (E-architect, 2015). In the center 

of the building for customers a wavelike � oor 

has been designed with stairs on one side. 

The other side of the wave can open creating 

a podium for product presentations. By using 

this element of adaptability a transformation 

of the space becomes possible from showroom 

to a presentation area. Another feature is the 

automatic rail system under the ceiling where 

products can be attached to. Products can 

be brought into the presentation by simply 

pressing a button to activate the system. The 

system can be used to create a wall with Prada 

products between the presentation area and 

the area behind. It could also be used separately 

to create a showroom supporting the designers 

of Prada in the best possible way to present 

their product. This makes the Prada Epicenter 

Store an adaptable building at a � exible level 

using short-term adaptability.

6.5 Prada epicenter store (New York)

Openable facade/� oor

� g. 76: Elements of 

adaptability Prada 

Epicenter Store

� g. 77: openable wall/

! oor that creates a 

podium for presentations

� g. 80: The stairs used 

as showroom or can 

be used as seats for 

presentations

� g. 78: 3d- model of the 

shop

� g. 79: overview 

adaptable space with in 

the back the rail system
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Turning spacesAdaptable program

In 2004 Luigi Colani designed Rotor house 

that is a space-saving six meter square house. 

Inside the house is a rotating cylinder that is 

divided into a bedroom, kitchen and bathroom 

(Archivenue, 2010). The rest of the house 

is a living space and a separate toilet. The 

turning cylinder makes it possible to build this 

compact, creating a four room house, while still 

maintaining the comfort of a normal house. By 

pressing a button the cylinder turns changing 

the entire house to a di! erent function: 

Sleeping, cooking, washing. The interior design 

of the house is futuristic and questionable but 

the concept is interesting. This makes the Rotor 

house an adaptable building at the use of short-

term adaptability.

6.6 Rotor House  (Bad Brückenau)

� g. 81: Elements of 

adaptability Rotor house

� g. 82: Floor plan Rotor 

house

� g. 83: Interior cylinder that 

rotates housing di! erent 

functions
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is adaptable to the necessary program on 

any speci� c time of the day. Additionally 

the auditorium in combination with the 

adaptable space can be transformed for giving 

conventions. The adaptable space transforms 

with adaptable components to create a foyer, 

supporting the activities for a convention. 

By analyzing the case studies di� erent elements 

of adaptability have been found. Most elements 

are being used to adapt a space within the 

function of a room. For example Club Rusakov 

that uses walls that can be opened to increase 

the capacity of the same function. The theatre 

remains a theatre and cannot change to a 

di� erent function. But more recent projects 

show a transformation of the function within 

the same room. A good example for changing 

the function of a room is the SwissTech 

Convention Center that uses adaptable seats 

and � oors, transforming an auditorium to an 

exhibition space. The development of this last 

type of adaptability is promising for further 

exploration. Therefore a concept in adaptability 

regarding this type has been made and 

described in this report.

Adaptability in programming
This concept is focused on using an adaptable 

space between the two programs education 

and housing. Were the space is made adaptable 

by using some of the elements of adaptability 

de� ned by analyzing the case studies. Mostly 

during the day the educational program is used 

and the adaptable space provides functions to 

support education. In the evening and night 

the education become subservient to housing 

and the space adapts to functions supporting 

housing. In this way the function of the space 

7 Elements of adaptability

� g. 84: Al discovered 

elements of adaptability in 

case studies
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Turning spaces

containers

(movable volumes)

elevators Modular elements

Movable walls

Foldable walls

Curtains

Dismountable

Enlarging volumes

Rail systems

Openable facade/!oors

Connecting spaces / 

volumes

Adaptable program

Movable volumes

Responsive structures

Changable tribune

ELEMENTEN
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The second sub question of this report is about 

combining two programs into a building using 

adaptability. As opposed to the � rst question 

that could be answered by literature research, 

this question will be answered by basic research 

and mostly by designing. The two programs 

that have been combined are: education 

and housing. Traditionally, a combination of 

housing and education in close proximity at 

one location is called a campus. And this is 

where the research has started in � nding a 

solution to this challenge. Only in a compact 

city space is often scarce and other solutions are 

to be found. This has led in designing a vertical 

campus where public spaces inside the building 

are the connecting element. Di� erent concepts 

of a vertical campus have been developed 

during the project and are described further 

on in this report. Firstly, a few case studies 

have been explored understanding the latest 

developments in designing a campus.

8 Combining two program’s in one building

� g. 85: Collage design 

challenge of  ombining 

program
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Education Housing
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� g. 86: SwissTech 

Convention Center

� g. 87: Mode Gakuen 

Cocoon tower

9 Case studies in programming
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The Swiss convention Center is a combination 

of 500 housing units and conference hall 

for educational purposes and presentations 

(Archidaily, 2014). Although this building is 

not vertically orientated, the two programs are 

combined into one structure. In the design the 

building is connected through an underground 

level for secondary functions for educational 

program. Unfortunately, at � rst sight, the two 

programs look separated by a large square. The 

primary route between the housing units and 

educational program is by crossing the square 

outside. Therefore it can be concluded that, 

although the two programs are in one structure, 

the design actually creates a separation. 

9.1 The SwissTech Convention Center (Lausanne)

� g. 89: Outside square 

between housing and 

education

� g. 90: Floor plan 

education and housing

� g. 91: Outside square 

between housing and 

education

� g. 88: 3d overview of 

campus
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This high-rise building designed by Tange 

Associates is designed according a new concept 

of a vertical campus. This case does not include a 

the combination of the two programs (housing 

and education) but combines three di� erent 

schools: Tokyo Mode Gakuen (Fashion), HAL 

Tokyo (IT and digital contents) and Shuto Iko 

(medical treatments and care) (Noritaka, 2009). 

The � oor plan has a central core with stairs, 

elevators and other secondary functions. The 

classrooms and other educational functions are 

placed in three volumes that rotate 120 degrees 

around the core. In between the educational 

functions are student lounges with a height 

of three levels. These interior areas create a 

pleasant environment that acts like an open 

outdoor meeting area. This is similar to the 

open � elds that a traditional campus has.

9.2 Mode Gakuen Cocoon Tower (Tokyo)

� g. 92: Classroom

� g. 93: Floorplan 

showing space between 

the classrooms for 

common use around a 

central core

� g. 94: Student Lounge 

over three levels
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Housing

Education

Interacting space

During my project three types of vertical 

campus were explored. These types originate 

from the traditional campus but are designed 

around a central public space. 

Traditional campus
Here the buildings are often placed on a large 

plot creating the open areas (interspaces) that 

are being used for relaxing programs. The 

challenge in creating a vertical campus is to 

translate these interspaces in the new concept.

Vertical campus
This concept is a direct derivative of the 

traditional campus where the program is 

stacked on top of each other. The di! erent levels 

of the building only house one type of program. 

The outdoor spaces of a traditional campus 

are incorporated with the programs on every 

level, creating an open pleasant environment. 

Unfortunately there is a hard threshold, stairs 

and elevators, between the two programs that 

is not desirable for this project. To create a more 

interacting concept another solution is needed.

Intertwined campus
This concept is similar to the vertical campus 

were the program is stacked on top of each 

other with one exception. The programs are 

10 The concepts of combining the program

combined on every level, creating direct 

interaction between the programs. The two 

programs are separated by a common space that 

represents the outdoor spaces of a traditional 

campus. After consideration this concept is 

forcing the housing program to interact with 

the educational program constantly reminding 

the student to study o! ering no place for 

relaxation. Therefore a softer interaction had to 

be found.

Interacting campus
The search of a concept with a soft interaction 

between the programs without forcing 

interaction has led to a campus that is divided 

by a common inner atrium with housing on 

one side opening up to the educational part 

with the possibility to avoid interaction by 

closing the window. Additionally, the interior 

common space is open for public and acts 

as an extension of the city, " exible in its use. 

Furthermore, a direct entrance with staircases is 

used to connect the housing part directly to the 

ground level. 

� g. 95: Traditional 

campus

� g. 96: Di! erent concepts 

of vertical campuses
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Vertical campus 

- only one program at every level

- no direct interaction between programs

- seperated by stairs

Intertwined campus 

- mixed programs at every level

- direct interaction 

- interaction is forced

interaction campus 

- programs at seperate sides of building

- soft interaction between functions

- use of central interacting space 
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the physical shape, function and experience of 

a space. For the design described in part three 

several of these elements have been used in the 

space between the two programs. This creates 

an adjustable space to support both housing as 

well as education on di� erent times of the day.

basic construction as a long-term investment, 

the secondary construction like light interior 

walls as a mid-term investment and the third 

construction like furniture and out! tting’s as a 

short-term investment. This system is needed to 

adjust to unpredictable future events, making it 

easier to adjust to new functions. 

A method to help creating adaptable buildings 

in the Netherlands is called IFD bouwen. 

This stands for a method that is industrial, 

" exible and demountable using prefabricated 

construction elements. In this way construction 

becomes assembly (industrial), rebuild becomes 

relocation (Flexible) and Demolishing becomes 

disassembly.

To understand the de! nition of adaptability, 

case studies where analyzed by creating a 

list of adaptable elements that are used in 

architecture. These elements are: movable 

walls, adjustable tribune, enlarging volumes, 

adaptable program, turning spaces, foldable 

walls, rail systems, movable volumes, containers/

modules, curtains, openable facades and 

" oors, responsive structures, elevated " oors, 

demountable building, connecting spaces/

volumes and modular building. 

Spaces become adaptable by using one of these 

elements and form architecture by changing 

11 Conclusions part 2

11.1 Topic of adaptability

Exploring the meaning of adaptability itself by 

research in literature was necessary to ! nd the 

tools for analyzing case studies. Finally, a list 

was created with elements of adaptability. 

It is clear that adaptability in the built 

environment has developed from a simple 

" exible adaptability towards a nowadays 

more and more used smart adaptability using 

available technologies. Although technologies 

as the computer have been available for a 

long time, the majority of components to 

create adaptable architecture uses little or no 

technology and is still based on the " exible or 

active adaptability.

Further research explains the di� erent types of 

adaptability. There are six types of adaptability 

described by Schmidt and the research group 

in adaptable futures: movable, scalable, 

convertible, adjustable, versatile and re! table 

(Schmidt III et al, 2010 & AF, 2016). In addition: 

the type of reusable that considers the total 

lifetime of a building, instead of the moment 

when the ! rst function leaves the building. 

According to Cowee (2012) and Buckman 

(2014) when construction a building with 

maximum adaptability including the type 

‘reusable’, a construction system has to be used 

that has three timescales. The load bearing 

� g. 97: Concept & Key 

Drivers
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Finally to summarize the answers to the 

questions:

11.2 Topic of programming 11.3 Answer on research questions 

When creating a vertical campus there is an 

important aspect to consider: the translation of 

the outside interspace for relaxation to interior 

spaces for the new vertical campus. Mode 

Gakuen Cocoon Tower is a good example on 

how to translate the outer interspaces to interior 

interspaces. At the SwissTech Convention 

center the interspaces has been kept outside by 

a well-designed square. The square o! ers the 

possibility to organize di! erent functions and 

is " exible to use. These aspects are important 

for the design of this project since an inside 

space is needed to connect the two programs 

creating interaction.

How can adaptability contribute to architecture using case studies like Total Theatre and the 

Swiss Conference center?

By implementing adaptability as a tool in the 

basic design elements, and not just by adding 

components that have been added later in 

the design process. The components that help 

adapting a space should be incorporated into 

a deeper design concept of adaptability within 

a building. In architecture this mostly means 

the ability to combine di! erent programs or 

functions in one space. In the structure of 

the building this often means using a system 

considering three di! erent construction 

systems: long-term, mid-term and short-term 

investments.

How can education and housing be combined into a modern building?

By creating a vertical interacting campus that 

uses a central space as separation of the two 

programs: housing and education. This space 

should provide functions for both programs 

as a smooth transition area between the two 

programs. 

! g. 98: Concept & Key 

Drivers
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Part 3

The desing
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GalataPort

As explained earlier, the plot of the project 

is in the GalataPort. The harbor forms the 

connection for tourists that travel by cruise 

ship. Unfortunately the harbor is in serious 

decay. The Masterplan and the education 

center will give a new impulse to the harbor 

making a transforming to what the harbor 

deserves to be.

1 Project location

� g. 100: Location plot 

within the harbor

� g. 99: Location Harbor 

in Istanbul
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The plot is located in between Istanbul modern 

and a main rood of Istanbul. The eastside of the 

plot ends in the museum for � ne arts that is 

now being constructed.
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2.1 The harbor facilities

2 Analyses  of the surrounding

� g. 102: Port in summer 

months

� g. 101: Harbor facilities
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2

7

6

43

1
8

9

10

5

8. Museum for ! ne arts (under construction) 

9. Museum Istanbul Modern

10. Warehouse harbor to redevelop

2.2 Functions around the plot

� g. 103: Collage 

buildings around plot
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1. Nusretiye Mosque

3. Tophane Fountain

4. Nusretiye clock tower 6. Nusretiye summer palace

5. Museum Tophane-i Amire

2. Kilic Ali Pasa Mosque Complex

7. Park on slope
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2.3 Green areas

� g. 105: Collage of green 

areas around the plot

� g. 104: Analysis green 

areas around the plot
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� g. 107: Collage of closed 

of coastline

� g. 106: Analysis closed 

of coastline

2.4 Closed o�  coastline
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� g. 109: Collage of 

restaurants and shops

� g. 108: Analysis of 

restaurants and shops

2.5 Restaurants and small shops
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� g. 111: Collage of 

museums 

� g. 110: Analysis of 

mosques

2.6 Mosques
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Museums
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2.7 Car accessibility 

� g. 113: Analysis of 

pedestrians accessibility

� g. 112: Analysis of Car 

accessibility
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2.8 Pedestrian accessibility 
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3.1 The new boulevard 3.2 The harbor facilities

To give the harbor a new impulse a 

transformation has been realized opening up 

the coastline to the public. The challenge is to 

continue to provide the functions for the cruise 

ship terminal and give the public access to the 

same space. After a few concepts the solution 

was found in creating a secondary pier for 

accessing the cruise ships. In winter months 

this pier can open up to the public while in the 

summer months the pier is intensively used 

by the terminal. The second pier is close to the 

level of the water and views from the original 

pier are not blocked.

The harbor exists of two terminals on opposite 

sides of the pier. However the terminal on the 

east side has the largest capacity. The two 

warehouse buildings besides the museum of 

� ne arts are being transformed to automated 

warehouse buildings storing the supplies 

for the cruiseships. The other warehouse 

between the old terminal and road acts like a 

passenger terminal and gives access to di� erent 

transportation possibilities into the city.

 

3 The masterplan

� g. 114: Masterplan
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maintenance

tourists

supplies and 

luggage

tourists
public space

BOULEVARDSUPPLY 

WAREHOUSE

SECOND PIER

supplies

3.3 Design of the second pier

The challenge with the second pier beside 

blocking the view was to create an e�  cient 

pier. Separation between the tourists and 

resupplying the ships had to be solved. By 

designing a double � oor pier with means of a 

concrete tunnel conveyor belt where placed 

inside. Using automated elevators supplies 

are transported up to the cruise ship access 

hatches.

� g. 115: Design of second 

pier and supply system 

� g. 114: section harbor 

masterplan
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4 The program

4.1 Composition and timetable

Although the main program of the building 

is housing and education, the program of 

education can be divided into di� erent functions. 

These are the workshops (manufacturing 

workshop and virtual workshop), the library, 

theory spaces, a canteen/restaurant and 

secondary facilities. The proportions have been 

given in the � gure on the right. 

As an answer to the research on adaptability the 

program becomes an important aspect in the 

design process. By exploring the possibilities in 

combining spaces a timetable has been made. 

A solution has been found in the interacting 

space between the two main programs 

supplying support to education during the day 

and to housing in the evening and night. 

� g. 116: program

� g. 117: timetable 

progam
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4.2 Concept of programming

Normally adaptability is used only in elements 

that can adapt. The concept incorporates 

adaptability at the basics of the design. In this 

project the middle space (interacting space) 

can be used to adapt. Using elements of 

adaptability the function of the space can be 

transformed creating extra square meters for 

the necessary activity. At a programming and 

architectural level interaction between the 

housing and education programs have been 

created. Additionally this space is intended as 

an extension of the city that is open for public 

and accessible through an entrance in the 

exterior space. This space is designed as an 

extension of the park/square that is in front of 

the building. Connection the building to the 

rest of the harbor and the city.

� g. 118: Translation 

concept of adaptability 

in building by interacting 

space

� g. 119: Concept & key 

drivers for the desing
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5 Situation plan

5.1 Design
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5.1 Connection with the surrounding
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Ground level:

Manufacturing workshops

Second � oor:

Virtual workshops 

Library

Public park

Third � oor:

Virtual Workshop

Library

Interacting adaptable space

Bookshelf tower

Housing units

Fourth � oor:

O�  ces teachers

Meetingrooms

Lecture halls/auditorium

Fifth � oor:

Canteen/Restaurant (changes by turning a wall

Sixth � oor:

Restaurant

classrooms

Seventh � oor:

Roofterrace

6 Floorplans
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Ground � oor

A B C D

E

F

G
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Second � oor

A B C D

E

F

G
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Third � oor

A B C D

E

F

G
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Fouth � oor

A B C D

E

F

G

111



Fifth � oor

A B C D

E

F

G
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Sixth � oor

A B C D

E

F

G
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Seventh � oor

A B C D

E

F

G
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7 Sections

Section A

Section E
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Section B Section D

Section F
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From the heightened park people can look into 

the workshops and library.

Section C

8 Isometric model
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Section E
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9 Facade

North-east facade

South-east facade
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North-west facade
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Inner facade housing

Inner facade housing
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Dismountable

the facade elements have a composit element 

on the inside � xed to the windowframe,  A 

subconstruction is � xed to give strength to the 

element that at the same time is used to � x the 

blinds to.

The di� erent elements that have been used are

10 Details of building (1:20)
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Turning spaces
Enlarging space

The lecture halls can be combined making 

one large auditorium that can be used for 

conferences or movies for the housing program.

The di! erent elements that have been used are

Auditorium

11 Adaptable elements
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Adaptable program Changable tribune Openable facade/! oor

Interacting space

The interacting space can adapt providing 

di" erent con# gures per program

The concept is a ! oor made of one meter square 

elements that come up and down attached to 

them are on of the di" eren elements: table for 

supporting education, tables that rise higher 

for conference gatherings and lounge elements 

transforming it to support relaxation and 

housing. Additionaly a bar appears underneath 

the tribune.

The di" erent elements that have been used are
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Setting for education program Setting for conferance program Setting for housing program
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Turning spacesOpenable facade/! oor

The housing units are located on the south side 

of the building. With the closed con" guration a 

shield for the sun has been created adapting to 

the elements of mother nature.

With the open con" guration the building opens 

up creating a view for the housing units and an 

outside space to be used.

The di# erent elements that have been used are

Adaptable facade to weather changes
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