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INTRODUCTION
National Identity
“The notion of identity hinges on an apparently 
paradoxical combination of sameness and 
difference.”1 Identity is a term which does not 
have a single, overarching definition. It can 
be described through several angles and in 
a wide range of aspects. Identity, in general, 
detains a dual character which is manifested 
in two main aims:
- the wish for unity, and
- the wish for differentiation 
Furthermore, identity can be described as 
a static and dynamic expression. The static 
expression  can be defined  as what is 
familiar for each person, group or nation, 
seeking continuity throughout time. Beside 
this definition, identity can be described as 
a more dynamic, continuously changing self-
image.2 Describing identity as a merely static 
phenomenon would be untenable as identity 
is related to people and people change 
constantly during their lives. This static part 
of identity rather refers to some particular 
moments which are remembered by others. 
As long as a characteristic or occasion is 
remembered it will be identified with the 
corresponding individual or group. So the 
static part of identity is very much dependent 
on what others perceive and remember. The 
dynamic part is more relying on the individual 
or group itself, on its behaviour and what it 
shows to others. 
In this era of globalization there is an increasing 
interest for national identity. The question 
is: where to find a place where national 

identity can take shape? Hélène Damen, 
architectural historian and writer, responds 
to it, in her research on the Architecture of 
Dutch Diplomacy, identifying  world expo’s 
and embassy buildings as the only places 
where national identity can have an aesthetic 
representation. These are opportunities, on an 
international level, for a nation to distinguish 
itself in this globalized world. 
Then the question raises around what is 
the ‘Dutch identity’ and whether  it  exists. 
Therefore,  the first part of this graduation 
year research had been focused on what 
defines the Dutch identity, resulting in a Dutch 
gift. The M3 part of this graduation studio 
consisted of two assignments. From which 
one was focussed on defining the Dutch 
identity. The idea was to visualize the Dutch 
identity, defined by a small research, in a 
business gift. During this research it became 
clear how difficult, if not impossible, it is to 
define the Dutch identity. A national identity is 
not an identification number which is written 
on its ID-card, neither it is a static description, 
as is stated in a research on national identity 
of 1991 by A.D. Smith: “A national identity is 
fundamentally multi-dimensional; it can never 
be reduced to a single element, … .”3 So, in 
trying to design a gift (a single element) which 
represents the Dutch identity it is unavoidable 
to be subjective and, to enclose some elements 
of the Dutch identity into a representative and 
symbolic object. Although the description of 
the Dutch identity is very difficult to formulate, 
it is possible to describe it in a range of 
“collectieve mentaliteiten” as stated by Herman 



10

fig. 1
Representation of “Dutch Identity” in a transparent canal 
house, filled with layers of tulip petals.

fig. 2
Dutch embassy in Oslo 

fig. 1 fig. 2
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Pleij. “Collectieve mentaliteiten” is by Herman 
Pleij described as characteristics which apply 
to a large group of Dutch people. It is even not 
possible to list up all the characteristics which 
together would define  the Dutch identity. As 
mentioned before, subjectivity is not avoidable. 
In each design, whether for an expo pavilion 
or an embassy building, representation by 
only some characteristics will be possible. In 
attempting to define the Dutch Identity  my 
design for the gift had been focused on Dutch 
transparency, the  cultural diversity of  the 
country, the canal houses and the tulips. 
Dutch transparency is characterized by large 
windows in Dutch houses, but also by the way 
in which Dutch talk about their private lives 
with others. The cultural diversity is visualized 
by a layering of tulip petals in different colours, 
each colour representing another culture in 
the Netherlands. The different colours are not 
mixed, but placed in different layers since in 
reality the different cultures are not mixed yet. 

Dutch identity represented by the 
diplomatic building
Related to the Dutch identity, the assignment 
of the graduation studio Norway consists of 
making a design for the Dutch embassy in 
Norway. As mentioned before, embassies are 
one of the rare buildings that provide the 
possibility of national representation. Currently 
the aim and operation of embassies is 
changing, shifting the old practice of enclosure 
of the embassy building into a modernization 
of diplomacy, promoted by the ministry of 

Foreign Affairs of the Netherlands. The main 
aim of an embassy in a foreign country is 
diplomacy; “the dialogue between independent 
states”.4 Due to improvements and innovation 
in communication technology, communication 
between countries is not that dependent on 
the embassies as it was before. Furthermore, 
transportation improvements have made 
it easier to visit a country for a short time 
when needed for diplomatic issues. Another 
important task of the embassy is serving their 
own people in the country where the embassy 
is located, by providing passports, visas etc. 
Even this task has been influenced by the 
technology improvements of the last years. 
All these modernisations and innovations have 
led to a decrease of the embassy’s program. 
This does not mean that embassies are not 
needed anymore. The pragmatic tasks of the 
embassy have decreased in volume, but the 
presence of the embassy is still essential. 
The representational task of the embassy has 
increased in importance as mentioned before, 
however, the changes in aim and program of 
the embassy building require an innovative 
view on the design of embassy buildings. 
Modernization of diplomacy means, for 
architects, changes in the design of the 
embassy building. As the aim of embassies 
changes, the appearance of the embassy 
building should be reconsidered. The 
representational function of the embassy, 
related to the national identity, should have 
greater influence on the design of the building, 
rather than accommodating embassies in 
existing buildings with institutional appearance. 
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As the Dutch embassy in Oslo is currently 
housed in a former residence in the style of 
Italian Renaissance, the external lay-out of 
the building and the interior lay-out do not 
match with the modern needs and functions 
that the Dutch embassy strives for. Besides 
the new entrance, the building still has the 
lay-out of a residence with many small rooms 
and narrow hallways. All these aspects and 
the wish of the ministry of foreign affairs for 
modernization of diplomacy and saving of 
costs in embassy buildings asks for another 
building. 

Embassies being part of the city
As the representational function of the 
embassy increases in importance, in this 
thesis and design assignment this will be 
the main focus of the embassy. An embassy 
building of the 21st century is not an island 
in the host country, it is rather part of the city 
which brings the employees of the embassy 
in contact with the citizens of the host city. 
Preferably, the embassy should be  housed 
in a building, or building complex, with other 
(non-Dutch) functions;  in this way the relation 
between the embassy and the host country 
will become stronger and the embassy will 
become part of the city. 
Currently the representational function of the 
Dutch embassy in Oslo is accommodated 
in the residence of the ambassador. This 
means that conferences and gatherings on 
national holidays are hosted in the residence 
of the ambassador, which is a private house. 
However, by accommodating this function 

in the building which accommodates the 
embassy, the embassy becomes more public 
entity. Without the representational room the 
residence will be more private. Besides, it 
will have positive influence on the aesthetical 
appearance and use of the embassy building. 
Being part of a foreign city, the embassy 
needs to seek for a connection/relationship 
towards the city, adding to the embassy’s 
function a new task. The result of this task 
depends both on the country of the embassy 
and the host country, which makes each 
design of an embassy building unique. In 
order to integrate this responsibility with the 
representation of the Dutch identity in Oslo, 
in this design assignment the Dutch way of 
coping with waterfronts is chosen as main 
characteristic and Dutch quality to intertwine 
with the city of Oslo. Related to the subject of 
Dutch identity, the first chapter of this thesis 
seeks for an answer to the following sub-
question: 

“How to redevelop waterfront areas in a Dutch 
way?”

Sustainability
Sustainability is an essential subject of every 
project. The attention towards environmental 
issues is increasing immensely. In the field 
of architecture sustainability can have great 
influence on the aesthetics as well, becoming 
a design tool. Therefore, sustainability 
should be an integrated part of the design 
process. It should not only make the building 
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more sustainable, but also add quality to 
the aesthetics. It is not an add-on to the 
architecture, but an integrated part. Related to 
this,  the second chapter of this thesis will try 
to  answer to the second sub-question: 
How to redevelop waterfront areas in a 
sustainable way?” 

Research question 
The first part of this thesis, containing the 
first two chapters, answers the main research 
question: 

“How to redevelop waterfront areas?”. 

The first chapter analyzes the redevelopment 
plan for the waterfront of Oslo and the 
waterfront redevelopment in Aalborg, a city 
in Denmark which is coping with a similar 
problem at its waterfront as is Oslo. In this 
city, which is not that far away from Oslo, the 
redevelopment of the waterfront is approached 
in an academic way. Extensive research had 
been done among specialists in the field of 
the built environment from different countries, 
including the Netherlands and Norway. Doing 
this research on waterfront redevelopment it 
was observed that the Dutch are seen as 
good examples in this process of revitalizing 
waterfronts. It is obvious that dealing with 
water is an important part of the Dutch 
identity. But, in the scope of this research 
it is interesting to analyse what makes the 
Dutch to be good examples in waterfront 

redevelopment. Therefore, the waterfront 
redevelopment of the Dutch city Amsterdam 
is analysed in this thesis. This analysis of the 
three study cases can  provide a possible 
answer to the research question of this thesis 
and a basis for the design, which will be 
described in the second part of this thesis. 
This thesis, being part of the graduation studio 
Norway, discusses the theme sustainability 
in the second chapter. Similar to the term 
identity, sustainability also has many aspects. 
In this chapter those aspects of sustainability 
are approached as elements that can add 
quality to the design of waterfront areas.
The second part of this thesis describes a 
design for a building which accommodates 
the Dutch embassy in Oslo. The design is 
based on starting points which are derived 
from the analyses in the first part of this 
thesis. The first chapter of this part, chapter 
three, will describe these starting points, 
the design aims and the urban design. The 
second chapter, chapter four, will describe the 
integrated architectural and structural design 
of the building.
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PART 1 RESEARCH
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CHAPTER 1  1.1  WATERFRONT

fig. 3

fig. 3
Fjord City plan
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Harbours leaving the waterfronts
Harbour areas are losing their role as city 
ports in many cities over the world. Oslo is 
one of those cities. As transportation of goods 
by water is being performed more efficiently 
nowadays, the size of harbour area used for 
this is reduced extremely. As a result of this 
trend harbours become  abandoned/left over 
areas between the city and the sea or, in the 
case of Oslo, the fjord. These areas are not 
used by the citizens as they do not have the 
qualities of an urban space. In order to make 
these harbour areas qualitative urban spaces, 
the areas have to be revitalized. Transforming 
these harbour areas into urban public spaces 
is not the only possibility for these abandoned 
areas. Many plans have been made in 
Oslo and other cities to transform harbour 
zones into residential and business areas, 
characterized by their financial advantages. 
Waterfronts are popular areas to live or/and 
work and bring much money. But evaluation 
of current harbour projects has once again 
put forward a “30-year-old public requirement” 
for these areas.5 The waterfront has to be 
returned to the inhabitants of the city. The 
waterfront is said to be “the most precious 
urban landscape”6 we have, which calls for 
new qualities in order to be used in a new 
way and by the public. 
Oslo, the capital of one of the richest countries 
of the world, and its region are growing at a 
very high rate. Besides, urban life has become 
an ideal, especially in the city Oslo. This and 
the growing population of Oslo require even 

more public urban places. 
The Waterfront Planning office of Oslo has 
set up the “Fjord City” plan as an overall 
strategy to redevelop the waterfront, promising 
to give back the fjord to the city. The harbour 
is shifted to a compact area in the south-
east part of the waterfront, Sørhavna, to make 
place for urban development at the waterfront.7  

Fjord City plan
The plan named Fjord City was set up already 
in the 90s, and it was consisting in the 
redevelopment of 11 project areas covering 
more than 10 kilometers of waterfront. The 
area, which has been used as a harbour for 
many decades, is planned to be transformed 
into areas for residential, business and 
recreational purposes. Not only the harbour 
was separating the city from the Fjord, but 
also the European motorway E18 was a 
major barrier, which in the plan is shifted 
below ground level and under water. Beside 
the tunnel a couple of other major projects 
are planned to connect the different parts of 
the Fjord City to each other. One of these 
project is the new Opera House of Oslo, 
which is located in the area of Bjorvika. The 
Opera House designed by the Norwegian 
architecture office Snøhetta was completed in 
2007. In addition to the Opera House another 
building with a cultural function is planned 
in this area of commercial and residential 
buildings, which is the Munch Museum. Other 
major projects of the Fjord City plan which 
are also located in Bjorvika are the new 
central station of Oslo and the new business 

REDEVELOPMENT IN OLS0
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fig. 6 Akkerbrygge         fig. 7 Opera House, Bjorvika

fig. 4 Museum for contemporary art, Tjulvholmen fig. 5 Design for Mucn Museum, Bjorvika
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area called Barcode. At the East-side of the 
waterfront area, Tjulvholmen, we find the 
museum for contemporary art, designed by 
the architect Renzo Piano. In between these 
projects the new National museum is planned, 
located at the West-side of the city square, in 
the sub-area Vestbanen. Filipstad is planned 
to be in particular a residential area and 
Aker Brygge an area with residential and 
commercial buildings. The sub-area called 
Vippetangen will make place for cruises 
arriving in Oslo with a large bus terminal.  
For Akershusstranda, located in between the 
city square and the area Vippetangen, there 
are almost no plans. Of great importance is 
the cultural and historic character of this area, 
which has to be considered in any case.8  
Another important part of the Fjord City plan 
is the promenade along the quays which 
physically connects all project areas. In 
addition, it will ensure public access of the 
waterfront area to pedestrians and cyclists.9

Process of redevelopement
This plan for a 225 hectare of development 
area is made in several parts and is also 
being realized in many stages, starting in 
Aker Brygge during the 1980s. This part of 
the urban development of the waterfront is 
currently in a stage that consequences of 
the taken decisions become clear. The area 
of Aker Brygge is accommodated with an 
intensive program of shops, offices, trade, 
service and dwellings, as a combination 
of public and private functions. After the 
realization of the plan it soon became clear 

how the public character was diminished and 
the area transformed into a place where it 
became difficult to sit down without incurring 
in some sort of charge. The so-called happy 
relation between public and private users 
had been eroded. Ignoring the large numbers 
of Norwegian tourists during each summer 
the user group of Aker Brygge became 
established. The area Aker Brygge is mostly 
used by people living or working there. This 
part of the city seemed not to be used by 
all citizens. Failing in Aker Brygge, having a 
private site owner, there is still hope for the 
development of a different type of urbanity in 
the remaining parts of the Fjord City plan, in 
the event of there being a public owner.10  
As a result of what was experienced in 
Aker Brygge the next step in the Fjord 
City development, Filipstad, was postponed. 
The plan was to leave on a side the 
area of Filipstad and keep an eye on the 
developments in Pipervika and Bjorvika. Not 
concentrating on the plans for Filipstad at a 
certain moment the problem experienced in 
Aker Brygge seemed to be solved in Filipstad. 
Small enterprises had taken up tenancies in 
unused buildings. It was clear how the wish 
for the type of urbanity which is characterized 
by diversity, culture and public accessibility 
could be established. However, this happened 
beyond the control of planners, which was 
the reason for the Port Authorities to stop the 
process in Filipstad.11 
The question is: is it justified to overhand 
the responsibility for quality in urban spaces 
to the citizens? The processes in Aker 
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fig. 8
Waterfront plan in Aalborg

fig. 9
Waterfront of Aalborg

fig. 9fig. 8
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Brygge and Filipstad (once again) show that 
participation of citizens can have a positive 
influence on the transformation of harbour 
areas  into urban public spaces. But this 
does not automatically means that all city 
developments can be handed over to the 
citizens. Professional leadership is required 
to develop spatial transformation plans for the 
city and its waterfront. More than anything 
else these processes in Aker Brygge and 
Filipstad prove the importance of (real) public 
functions and public use for the success of 
waterfront transformations. 

Aalborg – Harbourscape
As Oslo is not the only city trying to redevelop 
its urban waterfront it is recommended to 
have a look to the process of redevelopment 
in other harbour cities. Not far away from 
Oslo another city is coping with its waterfront, 
which is Aalborg.  The waterfront development 
of Aalborg is chosen for this research 
because of the extensive research, named 
Harbourscape Aalborg, that had been done in 
the Aalborg University, which is documented 
and published. This research consisted of a 
conference and workshop in which architects, 
engineers and planners from several 
countries have participated, among which the 
Netherlands and Norway. One of the aims of 
this research project was to investigate on 
architectural quality in waterfront developments, 
which perfectly fits in the research of this 
thesis.12 Findings of this research, together 
with other literature study, are considered to 
be able of answering the research question 

of this thesis. It has not been the aim of this 
research to provide architectural solutions for 
waterfront development, it rather is an “eye-
opener towards new concepts”, provided by 
young and more experienced architects and 
academics.  
The concern in Aalborg is a consequence 
of the transformation from industry to a 
residential and office area at this side of the 
Limfjorden in the 1990s. This waterfront area is 
characterized by tall and dense buildings, with 
only private functions/ownerships. Besides, 
the building projects are said to have “a frail 
architectural idea” and were not linked to an 
urban space or preservation policy. The main  
concern of this area and of the citizens of 
Aalborg is the absence of public functions and 
the bustle and atmosphere of a harbour. 
Similar to the Fjord City plan of Oslo, Aalborg 
set up a plan named “Fjord Catalogue” with 
the aim to bring the harbour into focus in 
1999. This was a new opportunity for urban 
regeneration of the waterfront. Here the 
question was how this regeneration could 
be done, trying not to replicated the case 
of Limfjorden, as any addition of buildings 
to the city core would probably result in 
another neighbourhood with a mono-functional 
structure, lacking of any urban activity. 
The concept adapted for the regeneration of 
the old industrial areas on the waterfronts 
was “City to the Fjord”, which led to the 
adaptation of the city bordering in order to  
open up to the fjord. The aim was to remove 
the elements, from previous developments, 
blocking the connection between the city and 
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landmarks along the edge of the fjord. They 
proposed to define different zones along 
the fjord from the East to the West and 
provide each zone with different architectural 
programming. 
This five-day workshop has shown that 
redevelopment of harbour areas have to focus 
on:
- mixed use along the waterfront
- design quality in the public domain
- industrial heritage
- temporal use of areas suitable for e.g. artists, 
craftsmen, smaller industry, leisure activities, 
etc. 
As it is not realistic, financially, to imagine 
the waterfront without any private functions, 
such as residential and business buildings it 
is important to ensure that the counterpart is 
present too. The counterpart should ensure 
the particular status of the harbour as a public 
space which provides access and interest of 
all sections of the population.13

the fjord, create visual connections from the 
city to the fjord and make it possible to move 
along the fjord.  
In other areas the concept “New buildings 
with traces of history” was adopted. Here the 
aim was to re-use existing buildings to create 
identity that could direct new plans. 
In order to research how a harbour could be 
developed from an industrial zone to a public 
area a five-day workshop was held among 
professionals in 3 design teams with each one 
of the three themes: Bridging Aalborg, The 
Spine and Fjordscape. Each team consisted 
of 10 to 12 designers and two experienced 
architects as team leaders. 
The first group, Bridging Aalborg, proposed 
several plans for physical bridges between 
Aalborg and the other sides of the Limfjord, 
Nørresundby. Examples are a residential 
bridge, a shopping bridge and a leisure bridge, 
jointed to floating islands. The idea was to 
finance the bridges by double-programming 
them.
The second group, The Spine, focused on 
city life planning. Their aim was to create 
“pleasant place teeming with activity”, which 
led to the design method of first approaching 
the city life then the urban space. For the 
buildings this meant that the mass were 
designed as elements that defined the urban 
spaces. This design strategy has inspired me 
for my intervention at the waterfront of Oslo, 
which will become clear in the second part of 
this thesis.
The third group, Fjordscape, combined the 
idea of bridges between the two cities with 
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      1.2 WATERFRONT 

fig. 10
Waterfront redevelopment plan, Amsterdam

fig. 10
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REDEVELOPMENT IN AMSTERDAM 
Dutch examples
“Rotterdam and Amsterdam are good cases 
of transformations of very large harbour areas 
that have been freed up for new civilian 
neighbourhoods with mixed residential and 
business buildings in a close structure with 
considerable new investment in roads and 
public spaces. These are well thought out 
regenerations of seaports with public quay 
areas and transparency from the water.”14
In the research of Harbourscape in Aalborg the 
two Dutch cities are referred as good examples 
of waterfront redevelopment. Probably this is 
also the reason for MVRDV to be part of the 
BarCode project and neighbourhood in Oslo. 
In the scope of this thesis it is interesting 
to investigate this characteristic of the 
Dutch practice coping with their waterfronts. 
The Dutch are well-known for their water 
management skills. The dikes, the Delta 
Works and the polder-landscape are important 
elements of the Dutch “identity”. In this 
part of the thesis the city of Amsterdam is 
chosen as an example for redevelopment of 
waterfront areas. First a general overview will 
be given on the redevelopment strategy of the 
Amsterdam’s waterfront, then a more detailed 
analysis of a specific area, Overhoeks, will be 
described. 

Redevelopment plans of the Amsterdam’s 
Waterfront
Amsterdam, known as the city of water with 
its many canals (grachtengordel), has always 
been oriented towards the IJ waterway. Yet, 

during the twentieth century the city centre 
was disconnected from the waterfront by the 
Central Station and its railway tracks. In the 
north the waterfront was privatized by the 
Shell complex, shipyards and other industries. 
Both sides of the river (the IJ is considered 
as a river by Rijkswarerstaat) were used 
exclusively by people who worked there. By 
the mid 1980s, the City Council came up 
with redevelopment plans in order to make 
the city centre more attractive to residents 
and businesses as the industries were leaving 
this part of the waterfront near to the city 
centre. The redevelopment started at the 
southern bank of the IJ with the realization 
of residences, business accommodation and 
cultural facilities. Later the redevelopment also 
started at the northern side of the IJ. The aim 
of giving back the IJ to the city had begun 
to  take shape. 
Trying to set up an overall plan for the 
Zuidoever (southern bank) it soon became 
clear how difficult it was to redevelop the 
whole area at once. While the City Council 
was still working on a masterplan together with 
the architect Rem Koolhaas, the Zuidoever 
tended to develop as the business district of 
Amsterdam. In 1995 The City Council stopped 
this development and decided to divide the area 
in sub-areas defined by punctual development 
strategy. Each sub-area was planned with a 
different program, but all including special 
functions in remarkable places, named “de 
Ankers aan ‘t IJ” (the Anchors at the IJ). 
The program is made diverse by combining 
different functions.15
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fig. 11
Nemo, Amsterdam
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The redevelopment of the southern bank was 
based on a tabula rasa process, while in the 
northern bank preservation of existing buildings 
was an important part of the redevelopment 
plan. In here the area was also divided in 
several sub-areas with different programs. Half 
of the program consisted of housing and the 
other half consisted of creative industry, culture, 
retail, cafés and restaurants, and education. 
Also the development of the northern bank 
had its difficulties. Here old industrial buildings 
were taken by squatters and artists, as was 
the case in Filipstad (Oslo). Till 1995 the 
weak economy was another stumbling block.16 
From the year 1995 the re-energizing of the 
city was back on a good track, which was 
pushed by the housing deficit and led by a 
series of major projects. The realization of 
these projects have resulted in remarkable 
new waterfront areas. As in all Dutch urban 
projects, also these projects could not 
proceed without intense public reviews and 
discussions. The sophisticated urban design 
processes in the Netherlands are said to 
be a consequence of building and making 
infrastructures on lowlands and so close to 
the North Sea. Involvement of public, private, 
and community cooperation is inevitable in 
these processes. The Dutch are said to 
be remarkably able to “sustain the resilient 
generating diagram of their major projects.” 
Besides, Amsterdam has succeeded in both 
regenerating waterfront areas and producing 
punctual projects. The designs involved are 
able to operate at the scale of the harbour 
in their architecture and urban form, and at 

the same time the experiences of living and 
working at the waterfront and visiting the 
waterfront are considered well.
Some major projects in the redevelopment of 
the Amsterdam’s Waterfront are: the Nemo 
building, Borneo and Sporenburg, Silodam, 
and the EYE Filmmuseum.17

Nemo
The Nemo building is one of the first major 
projects built at the waterfront in 1997. The 
design and location of this building for science 
exhibitions makes it not to be part of the 
urban fabric, but being more part of the city’s 
working infrastructure. It is built on top of and 
at the start of the IJ-Tunnel, which is one of 
Amsterdam’s major infrastructural elements. 
As the tunnel moves downwards the copper 
façade of this building moves upwards to make 
a connection between the building design and 
its surroundings. Moreover, in order to create 
an urban space with an even better view of 
the surrounding and the harbour, the architect 
Renzo Piano connected the roof with the 
level of the street. A remarkable staircase 
physically connects the urban space of the 
street level with the urban space on top of the 
building, providing a panoramic view over the 
harbour and the city. It is clear that this effort 
of the architect to create a public space on 
top of the building works for the scale of the 
harbour. Yet questions are raised about the 
users of this urban space. The cutting of an 
urban space from the rest of the city in this 
degree attracts unwanted use. An example 
of this unwanted use could be loitering by 
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fig. 11  Borneo and Sporenburg, Amsterdam    fig. 12 Silodam, Amsterdam
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young people. This is also experienced with 
the Nemo building. 

Borneo and Sporenburg
One of the first redeveloped sub-areas 
in Amsterdam is the couple of peninsulas 
Borneo and Sporenburg. The urban design for 
these peninsulas is made by Adriaan Geuze 
and his West 8 team. The challenge in this 
design project was the high density, forty units 
per acre (=4047m2), of housing which was 
required. Investigating the types of housing 
which usually would be adopted for such 
density, Geuze observed that his wish for row 
houses was not easily achievable.18 In the 
urban design of Geuze, private space had high 
importance and could not be compensated. 
Row houses were essential for the private 
outdoor spaces, such as terraces and patios. 
Therefore, the public spaces were kept as 
small as possible and semi-public space, such 
as neighbourhood squares, green buffers and 
inner courtyards, were omitted in large parts 
of the area. To be able to realize row houses 
without ignoring the rules and requirements 
Geuze made a creative combination of 
housing types. He planned three large and tall 
residential blocks for the two peninsulas on 
specific locations and, made the rest of the 
land free for row houses. By almost omitting 
the semi-public spaces the atmosphere of 
the former harbour is even enhanced. All the 
outdoor spaces which are not private become 
fully public, grating accessibility to everyone.19

Silodam
On the west-side of the city centre a major 
project is design by the Dutch firm MVRDV, 
the Silodam. MVRDV, known from the 
“stacked landscapes of the Dutch Pavilion at 
the Hannover 2000 exposition”,20 designed 
stacked residential units of different types on 
the waterfront of Amsterdam in 2002. The 
Silodam is an example of “how to create 
an industrial-scale waterfront building that 
serves postindustrial purposes”.21 The design 
of this midrise building combines housing with 
commerce on one hand and, on the other hand 
it mixes building and town. The same wish for 
houses with gardens, as that of Geuze, results 
in this project in “mini-neighbourhoods” within 
the volume of the housing block. MVRDV 
used a housing type of the twentieth century 
as inspiration for  the design of  the Silodam, 
which was the Unité Blocks of Le Corbusier 
and the painter-architect Nadir Afonzo. The 
streets in the sky and the terraces for everyone 
taken from the Unité Blocks are implemented 
in a Dutch way in the Silodam, which gives 
shape to a sequence of private gardens and 
terraces and public and private decks. The 
public functions are located on the ground 
level of the building, while the residential units 
are designed for different types of households. 
This together with the public functions of the 
ground level will avoid monocultures.22
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fig. 15 Former Shell terre, Amsterdam  fig. 17 EYE filmmuseum fig. 16 EYE filmmuseum as urban aminity 

fig. 13 Plan Oeverhoeks, Amsterdam     fig. 14 EYE filmmusum from ferry
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EYE Filmmuseum
In 2011, almost two decades after the set-up 
of the waterfront redevelopment plans, a major 
project is constructed on the northern bank of 
the IJ. Just across from the Central Station, 
on the other side of the river, the new EYE 
Filmmuseum is designed by Delugan Meissl 
Associated Architects. This public building is 
part of the redevelopment of the former Shell 
site now known as Overhoeks.  
Redevelopment of this area had been made 
possible by the fact that Shell has concentrated 
its program to only a quarter of its terrain 
area, while the other 20 hectare had been 
sold to the City Council of Amsterdam. In the 
redevelopment plans of Amsterdam’s waterfront 
this sub-area was supposed to accommodate 
residential buildings and commercial functions 
together with urban amenities. The EYE 
Filmmuseum is designed as an icon and as 
the main element of the urban amenities on 
the waterfront, attracting people not only to 
the functions the building offers, but as well 
to the reconnection towards the water. This 
waterfront area in this district is supposed to 
be a catalyst urban space, not only for the 
people living and working there , but also for 
the rest of the citizens of Amsterdam. The 
project created an urban space of high quality 
for the city, provided of a well operating green 
outdoor space, which revitalize the waterfront 
of the IJ. Till now, as in many other parts of 
the waterfront, public had little or no access 
to the waterfront in Overhoeks. 
In the redevelopment plan for Overhoeks 

two green areas are implemented as urban 
spaces. One of which is situated along the IJ 
(Oeverpark) and the other as a strip almost 
perpendicular to the river (Scheg). The Scheg 
being the roof of an underground car park is 
situated between the campus, the residential 
area with some offices, and the Strip, the high 
rise area for housing, offices, and especially 
urban amenities. At the point where these two 
urban green spaces intersect the new film 
museum is planned.23
As an effect for its remarkable position the design 
for this film museum had high responsibility to 
realize a qualitative public space enhancing 
the waterfront feature. At any cost the building 
had to ensure public use of the site, which is 
well achieved by the architects and worth it to 
be analyzed in this research. 
The design for the building has a welcoming 
and open gesture towards the south. A series 
of ramps is designed to smoothly run into the 
water of the IJ, creating platforms with 40 to 
50 centimetres height, which is a comfortable 
height for sitting elements at different levels. 
These platforms are supposed to attract people 
for stay and for different kind of meetings. The 
quality of these platforms is carried by their 
public character. The building does not behave 
as this outdoor space belongs to the building 
itself. It rather takes the role of an urban 
structure that defines the urban space at this 
point of the waterfront. At the waterfront, on 
the ground floor, the building is characterized 
by the stairs and ramp that lead to the terrace 
of the restaurant on the first floor, and a glass 
façade which reflects the opposing side of the 
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fig. 18 EYE filmmuseum, main space  fig. 19 EYE filmmuseum, view to the city fig. 20 EYE filmmuseum
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water. From a distance this reflecting façade 
seems to connect both sides of the river, 
which again makes this outdoor space more 
public, and when coming closer it connects 
the waterfront with the public exhibition space 
inside. By placing the restaurant on a higher 
level not only a nicer view is provided from 
its terrace, but, in addition, the public space 
on the ground level is made even more 
accessible and permeable. 
The low slope staircase on the east-side of 
the building invites people to use the public 
space located at the level of the restaurant 
and the main entrance of the building. As this 
staircase converts smoothly into the terrace 
of the restaurant the feeling of being in a 
public space is maintained. It is obvious that 
a restaurant and its terrace are public spaces, 
but often even the terraces could inspire the 
feeling of not being welcome when not having 
consumption. 
On one side this terrace gives a panoramic 
view of the IJ and the city centre and, on 
the other side it relates to the main space 
inside of the EYE Filmmuseum. This space is 
provided of a dynamic character by its informal 
lay-out and platforms at different levels  in the 
shape of an enormous staircase. The relation 
between inside and outside is made very 
strong, in this part of the building,by minimizing 
the structural elements of the façade. The 
floor and ceiling seem to flow from inside to 
outside without any interruption. This is made 
possible by the way the details of the façade, 
floor, and ceiling are worked out and the 
minimalistic design of the window frames in 

the glass façades. The vertical mullions consist 
of slender T-shaped aluminium profiles, while 
the horizontal mullions are left out by making 
silicon joints.   
The inviting gesture of the EYE Filmmuseum 
is not only promoted by the building itself or its 
staircase; already from the pier, on the east-
side of the district Overhoeks, the attraction 
towards the building and its surroundings 
is manifested taking shape in a bridge for 
pedestrians and cyclists. This element of the 
urban design, continuing on both sides of the 
building, makes the surroundings of the EYE 
building becoming a part of the public space 
between the IJ and the building. 
The design of the EYE Filmmuseum, as a 
major project on the waterfront, operates at 
the scale of the harbour as an eye-catcher 
and attractor and, at the scale of the building 
object it succeeds in creating a public space 
on the waterfront. The fact that this building 
is situated in Amsterdam and is part of the 
redevelopment plan of the Amsterdam’s 
waterfront proves that the Dutch practise and 
attention is focused in the redevelopment of 
the waterfronts as loci of human interaction and 
as re-appropriation of unused urban spaces. 
The question is: in what degree is the EYE 
building Dutch. It is true that the urban design 
is made by a Dutch firm, but the design of 
the EYE building is made by a non-Dutch 
firm. We find several Dutch characteristics 
in this building, such as the openness and 
the hospitality. The question that remains is: 
In what way would this building have been 
different if it was designed by Dutch architects?
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fig. 21 Opera house, Oslo      fig. 22 EYE filmmuseum, Amsterdam
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CONCLUSION AMSTERDAM VS. OSLO
Analysing the waterfront redevelopment plan of 
the Dutch city Amsterdam and the Norwegian 
city Oslo a couple of similarities can be pointed 
out. Both cities have started their waterfront 
redevelopment during the 1980s, which was 
a result of harbours losing size all over 
the world. For both cities it soon was clear 
that redevelopment of the waterfront could 
not operate according to one (strict) plan. 
The waterfronts were divided in sub-areas 
and each area was considered punctually. 
In Amsterdam it was clear from the start 
that lessons from one sub-area had to have 
positive influence on the development of the 
next sub-area. This is one of the reasons that 
the redevelopment of Amsterdams waterfront 
proceeds in fairly slow speed. In Oslo this 
became clear after the redevelopment of Aker 
Brygge. Not being able to ensure diversity in 
the use of the urban space in Aker Brygge 
was a lesson for Oslo, which resulted in 
decreasing the speed of redevelopment. This 
had direct consequences for the developments 
in Filipstad and Tjulvholmen. 
Another similarity in the redevelopment plans 
of both cities is the presence of “major 
project”. In Amsterdam: the Central Station, 
the Nemo building, Silodam, BimHuis, the 
EYE Filmmuseum, etc. and in Oslo: also the 
Central Station, the Opera House, the Museum 
for contemporary art, the BarCode, etc. The 
presence of these major projects show the 
importance of public functions and spaces 
for the new city and its waterfront, but also 
prove that privatization of the waterfront has 
to be prevented. It is obvious that waterfronts 

should be accessible for all population groups 
as these areas are becoming the “greeneries” 
of the dense cities of the future. 
In both redevelopment plans housing projects 
are a substantial part. As the number 
of citizens is increasing in both cities the 
demand for private spaces as well as public 
spaces rises. The challenge for these cities is 
to serve both at the same time and each in 
proper extent. 
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CHAPTER 2   2.1 SUSTAINABLE

fig. 23 A restored, natural wetland in central Washington
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Sustainability is an issue that cannot be ignored 
in any (construction), whether designing a small 
house, a public building or a whole district. It 
not only has a wide range of application areas 
but, it also has diverse ways of approaching it 
. In the M3 part of this graduation studio, which 
is the research part, a number of these aspects 
had been considered and researched, from the 
technological aspects of sustainability to its 
social implications. Each of the fourteen essays 
written by the graduation studio’s students had 
tried to research and formulate the aesthetics 
of sustainability. The main conclusion of all the 
essays was that the aesthetic of sustainability 
cannot be described in one single way. 
Each design project needs to be considered 
from those sustainable aspects which are 
appropriate for that project. A building can be 
called sustainable when it generates energy, 
but it also can be called sustainable when local 
materials are used, or when the materials are 
selected based on the lifetime of the materials 
and the time that the building is expected to 
be used. All aspects are equally important, 
yet some could detain more importance in a 
particular design project, rather than in another. 
In the design process of a temporary building 
the lifetime of the materials could have more 
importance then the amount of energy that the 
building can generate. 
My research for the M3 part of my graduation 
was focused on the integration of technology, 
and more specifically on how energy producing 
technology devices can intertwine with 
architecture. Energy producing devices, such 
as PV panels and wind turbines, are often 

appreciated for their performance but disliked 
for their appearance. When integrated in the 
design and design process, these devices will 
at least not be disliked for their appearance. 
Moreover, this integration can actually provide 
additional quality in the design, transforming 
the dull image of the sustainable elements in 
precious architectural details. 

Social and environmental sustainability
When redeveloping areas on the waterfront, 
special attention should be given to how make 
a sustainable use of these areas. First of 
all, the waterfront should be given back to 
the cities and be accessible for all citizens. 
By this mean, the city’s inhabitants can take 
advantage of a newly designed public space, 
that works as a transitional element among the 
artificial urbanscape and the water, integrating 
in itself green features. In the future, water 
will become the greenery for the cities as the 
density of the cities is becoming higher due 
to population growth. Rivers and lakes will 
become public space which provide outdoor 
space for recreation and, will allow people to 
interact again with nature. 
Here the social aspect of sustainability is of 
great importance. Nowadays people, especially 
the inhabitants of Northern European countries, 
after decades of urban life are trying to reconnect 
to nature, finding any way to re-access that part 
of life that had been left on a side for almost 
a century of urbanization. By giving back the 
waterfront to people, in such a way that they 
can use it in their daily lives, these areas of the 
city can become environmentally sustainable 

WATERFRONT  REDEVELOPMENT
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fig. 24 Constructed wetland in an urban place in Berlin
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Nowadays purification system can improve the 
quality of waste water, making use of a series 
of natural, biological and chemical processes.26  
In the form of constructed wetlands water 
purification systems can be integrated in the 
design of public waterfront spaces in order to 
enhance the attention of the public on keeping 
the waterways clean. A definition for constructed 
wetlands given by Hammer and Bastian is: 
“man-made complexes of saturated substrate, 
emergent and submerged vegetation, animal 
life and water that simulate natural wetlands 
for human use and benefits”.27 Inspired by the 
working process of natural wetlands, which 
have proved their purification performance over 
many decades, constructed wetlands are being 
used more frequently. These systems provide 
the ability to improve water quality, but also to 
storage water and to protect from floods, under 
controlled environmental conditions. Waste 
water from buildings can be purified in the 
constructed wetlands, located on the waterfront, 
and reused or disposed in the waterway. Special 
attention will be given to the fact that waste 
water is not disposed in the waterway without 
being purified. At the same time people will 
be learned about purification of water, Besides 
the educational function, it also can have an 
aesthetic and recreational function. The “green” 
character will have a positive contribution to 
the appearance of the urban surroundings. On 
the other hand the provision of wildlife and 
habitat diversity in these wetlands will provide 
recreational amenities, such as bird watching.28  
In climates were these wetlands can operate 
during the whole year these can even replace 

and socially durable, since these places will 
be used for meeting and spending time with 
others. Furthermore, people take care of the 
place in order to be able to use the place for 
longer time.  
In a research made at the Oregon University 
on the relation between social sustainability 
and architecture, social sustainability is defined 
as “providing built opportunities for balance 
and connectivity”. When designing a public 
space or an urban meeting place, connectivity 
becomes of great importance. In public spaces 
people from  different parts of the city come 
together. Waterfronts released from their role as 
operating harbours can provide spaces where 
people connect to each other, to the city and 
to nature. 
Another aspect of sustainability which is very 
important in the scope of waterfront redevelopment 
might be called both social and environmental. 
During the industrialization the river was merely 
seen as a convenient vehicle for disposing, which 
was the reason for the citizens not to spend 
time at the waterfront.25 Fortunately, nowadays 
in many European countries this is no longer 
the case as waste is collected and processed 
in more responsible ways. Still pollution of 
waterways has not disappeared. 
Therefore sustainability at waterfronts should 
focus on keeping our waterways and waterfronts 
clean and keeping pollution away. The citizens 
should be made aware of the importance 
of clean waterways through or along cities. 
Focusing on sustainability on the waterfront, the 
attention on clean water can even be enhanced 
by the presence of water purification systems. 
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the sewer system. 

Constructed wetlands
Constructed wetlands provide an alternative 
way of waste water purification in these times 
of increasing attention to sustainability issues. 
In the last decades water purification has 
been processed by centralized systems with 
heavy installations, high energy consumption, 
and a mean lifetime of 30 years.29 Now being 
at the end of the life-time of some of those 
systems it is imaginable that there is interest 
for less energy consuming, less expensive and 
more natural systems. As the technology for 
constructed wetlands makes use of natural 
processes, it does not contribute only to the 
energetic aspect of sustainability, but also to 
the social aspect. Purification of waste water by 
plants shows to be an innovative and attractive 
idea even to regular people. This means that 
constructed wetlands,  as an aesthetic form 
of sustainability, will most probably receive 
acceptance of the society.  
The first constructed wetland in Europe was 
built in the Netherlands during the 1960s. 
Although the first use of plants in artificial 
treatment systems took place in Germany, 
the first constructed wetland was made in the 
Netherlands. The Dutch once again prove their 
strong capability in water management. The 
Dutch not only save their land from the water, 
but they also make use of the water as much 
as possible. 
During the 1970s the first systems occurred 
in the rest of Europe and North America and 
in the 1980s the application of constructed 

wetlands increased. This led to more research 
as the systems did not operate without 
problems. Towards the end of the twentieth 
century the application was high thanks to the 
technological improvements. Differently from 
the North American practice, where large scale 
facilities were applied, in Europe subsurface 
flow constructed wetlands were promoted. 
These systems, often with vertical flow, require 
less surface area, which makes constructed 
wetlands more appropriate for small-scale 
application.30
Constructed wetlands applied for purification of 
waste water can be divided in different types. 
First a division is made in two broad types: 
- free water surface constructed wetlands, and
- subsurface flow constructed wetlands
Based on the growth characteristics of the 
plants another division is made:
- floating treatment wetlands,
- emergent macrophyte wetlands, and
- submerged macrophyte wetlands
In this thesis the focus will be on the 
subsurface flow constructed wetlands with 
emergent and submerged plants. In the design 
of an urban space at the waterfront of Oslo a 
constructed wetland is integrated. On one hand 
this integration makes people aware of natural 
ways of water purification, on the other hand 
it gives the design a Dutch characteristic, their 
capability of water management, but also the 
capability of constructing artificial landscapes 
in water. 
In the next chapter (3.3) a detailed description 
of the applied constructed wetland will be given.  
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PART 2 DESIGN
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CHAPTER 3  3.1   STARTING
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POINTS AND DESIGN AIM
Giving back the waterfront to the city, 
attracting people to the water, and maintaining 
the atmosphere of the harbour are the starting 
points for the design, which will be described 
in this part of the thesis. These starting points 
are outcomes of the research described in 
the previous chapters and guidelines for the 
design process. 

Giving back the waterfront to the city
The research on redevelopment of waterfront 
has pointed out the collective interest for 
waterfront areas. Besides, it has been proved 
that durable waterfront redevelopment includes 
public access and use of the waterfront. 
The design of the building, that needs to 
accommodate the Dutch embassy should 
be able to enhance the accessibility of the 
waterfront and thereby play a role in giving 
back these underutilized areas  to the city.

Attracting people towards the water
It has been pointed out that waterways are 
the future “greeneries” of cities as the cities 
are becoming more dense. These greeneries 
can become urban meeting places that attract 
people to the waterfront. In order to revitalise 
the waterfront, architectural constructions 
should have a role in inviting people towards 
the water. The designed building should have 
an inviting gesture to attract people to the 
water. Besides the building should define an 
outdoor public space where direct relation 
with the water is possible.  

Maintaining the atmosphere of the harbour
Any design for the built environment should 
respect the characteristics and history of its site 
in order to be accepted by the local people and 
thereby be socially sustainable. Harbours are an 
important part of the city, intrinsically bound to it 
through historical value. In order to design a piece 
of the city in a sustainable way the history of the 
city and the memories of the citizens have to 
be considered. This aspect of sustainability asks 
for a design which respects the history of the 
harbour. In addition, integration of sustainability 
in the design should be a positive addition to the 
characteristics of the harbour area by eliminating 
the presence of pollution. 

Design aim
The aim of this part of the thesis is to design 
a building on the waterfront of Oslo which not 
only has the above described qualities, but also 
accommodates the Dutch embassy. Taking 
modernisation of diplomacy into consideration 
the first change should be in the housing of 
embassies. Accommodating embassies, being 
a semi-public function, in public buildings will 
enhance the relation between both countries. 
Diplomacy, before described as communication 
between nations, serves the task of establishing 
relations with other countries. Being in the middle 
of those country’s people will enhance the relation 
for between both countries and make it easier 
to work together. The public functions which can 
be accommodated in the same building, as the 
embassy, depend on the location and will be 
described in the next sub-chapter. 
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      3.2   LOCATION
fig. 26 Akershusstranda from the opposite side of the water   fig. 27 Map of Oslo, city center
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CHOICE AND SITE ANALYSIS
Akershusstranda
The location chosen for the Dutch embassy 
in Oslo is determined by the starting points 
described before. This site, Akerhusstranda, is 
located on the southern waterfront of the city 
within walking distance of the city centre. The 
location is chosen close to the city centre to 
favour the accessibility of the embassy and 
according to the wish of the embassy employees 
for a place near to the ministry of foreign 
affairs. The distance between Akershusstranda 
and the ministry of foreign affairs is only 800m, 
which equals 10 minutes by walk. 
This part of Olso’s waterfront is not redeveloped 
yet, neither there are any construction plans 
made about it, if not for a tiny exception that 
interests the replacement of the street lightning 
in the area. Another reason to locate the new 
Dutch embassy in Akershusstranda is related 
to the history of the site. This part of the Oslo 
Harbour had been used to trade fish and seafood 
and, it had been occupied by shipbuilding for 
many years. Currently there are two fish and 
seafood restaurants accommodated in the 
sheds along the quay which recall the site’s 
history. As the Netherlands and Norway are 
trade partners and in particular work together 
for a sustainable and innovative way of fishery, 
this location represent an optimal spot to place 
the Dutch embassy. On the other hand, the 
accommodation of the Dutch embassy in a 
building with public functions will attract more 
people to the site which will be for the benefit of 
the restaurants. The concept then is to add public 
features to the diplomatic building, decreasing 

its enclosure as embassy, and opening it up 
towards the city as a place where to get to 
know the Dutch in the Norwegian territory. 
Moreover, by adding an exposition room to 
the program of the embassy’s buildingeven the 
location itself, its history and the foundation 
Christian Radich, currently housed in one of 
the sheds at Akershusstranda, will benefit from 
this constructional addition to Akershusstranda. 
Christian Radich is a foundation which owns 
the ship “Christian Radich” built in 1937. This 
ship was built as a sail training ship and is still 
in use for traineeships.31
The exact location of the building accommodating 
the Dutch embassy and the exhibition room is 
placed at the end of the pier, in the middle of 
the quay’s length. By adding an architectural 
and urban element at the end of this pier 
people will be attracted to a place where 
direct relation with the water and the fjord 
is possible. This location not only has the 
characteristic look of the Norwegian landscape, 
the fjord, but it also detains a characteristic of 
the Dutch landscape, being so close to water. 
Here a public space can be design where one 
can take a break from the hectic urban life 
and enjoy the presence of nature and water, 
a public place which connects the fjord with 
the city. 
Another additional function to the building of 
the embassy is a couple of flexible rooms, 
which can be rented for different kind of 
meetings. By this the building will be used by 
different kind of users. As the meeting rooms 
provide temporary use, the building will have 
an even more public character. An example 
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fig. 28 Valuable details of existing sheds fig. 29 Akershusstranda in 1930-1940; railway and open shed structures
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of these temporary users is the association 
Sustainovate. Sustainovate is a collaboration of 
Dutch and Norwegian people assisting maritime 
companies. Furthermore, it facilitates the Dutch 
government in improving the market position of 
the fishing industry on national and international 
level. This association has close relations with 
the Dutch embassy in Oslo and even would 
appreciate having some room in the embassy 
for meetings, which is not possible currently 
due to regulations from the Dutch government. 
Other users of the meeting rooms could be: 
the foundation Christian Radich, which also 
has collaboration with the Dutch, and other 
Dutch and Norwegian companies looking for a 
meeting place in an inspiring location. 

History of Akershusstranda
The Oslo harbour came to Akershusstranda in 
1897, which was a result of an expansion of 
the port capacity. The sheds are built to serve 
coastal traffic and have been changed or rebuilt 
for better uses several times. The sheds were 
originally planned to be built in iron and wood, 
but were constructed in concrete in request of 
the fire brigade. Although the first sheds were 
designed by the Port Authority, the current 
sheds have been designed by a city architect, 
Ahasverus Munthe-Kaas Vejre, in order to 
preserve the importance of the fortifications. 
The sheds are designed in a simple functionalist 
style, long and low in shape in order to be 
subordinated to the fortress and the castle. 
The sheds had muted colours, shifting to a 
much darker  colour that it is possible to see 
now, for the same reason. The historical value 

of the sheds is characterized by the materials 
used, window details, gates and doors, and 
the building shape. Besides these aspects the 
contrast between the amorphous wall of the 
fortress and the simplicity of the sheds should 
be maintained according to the preservation 
plan for the Oslo Harbour.
Akershusstranda has been part of the harbour 
of the city Oslo for more than seventy years. 
The harbour has determined the identity of this 
area for decades by shipbuilding and other 
marine activities. Looking at Akershusstranda 
over time, it can be observed that the 
waterfront area has always been used in a 
way that provided maximum space to the 
harbour activities. At the same time almost half 
of the quay’s width was occupied by railways, 
necessary for the transportation of goods from 
the harbour to other parts of the city. The 
railway has left a nice trace of that time in the 
form of tunnels through the fortress. Now these 
tunnels can be used as part of the waterfront 
promenade. 
The buildings of Akershusstranda always have 
had a long shape parallel to the quayside and 
a low height. Also the position of the buildings 
has always been the same. Some small sheds 
had been  demolished in the early 1970s, while 
other sheds had been  preserved. The facades 
have undergone several transformations, from 
very open to very close, in order to serve the 
harbour activities better.   
At the end of the 1970s these activities left the 
area, which has made place for two restaurants, 
a police office, a small cruise terminal, and the 
foundations Oslo Maritime Kulturvern centre 

fig. 30 Current state of Akershusstranda; 
1-2. Foundation OMK, 
3. Marine police office, 
4. Foundation Christian Radich, 
5. Restaurant Skur 33, 
6. Restaurant Solsiden, 
7. Cruis terminal

fig. 31 Akershusstranda in 1962, sheds in light colour 
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fig. 32 Akershusstranda, 1915

fig. 36 Akershusstranda, 1930

fig. 33 Akershusstranda, 1917

fig. 35 Akershusstranda, 1927fig. 34 Akershusstranda, 1924

fig. 37 Akershusstranda, 1938
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fig. 39 Akershusstranda, 1955fig. 38 Akershusstranda, 1955

fig. 40 Akershuststranda, 2009

and Christian Radich. The Port Authority wants 
to convey the story of the site’s history by 
visual elements. 
The sheds along the waterfront, accommodating 
the previous mentioned functions, are 
representative of the site’s history. These 
sheds, built in the 1950s to storage goods 
arriving by ships, have historical value. The 
design of all the sheds, except for the cruise 
terminal, are made by the architect Ahasverus 
Munthe-Kaas Vejre.33

Akershusstranda has a history which is very 
close to the citizens of Oslo. Memories of the 
citizens are connected to this place. This is 
the place where working fathers left the city by 
boats every Saturday. Giving this place back 
to the citizens and creating a public place here 
grandfathers get the opportunity to share their 
maritime memories and experiences with their 
grandchildren at the place where they were 
used to leave the city and their families. 
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fig. 45 Parking    fig. 46 Public transport   fig. 47 City tours 

fig. 42 Building volume   fig. 43 Car traffic    fig. 44 Pedestrian traffic

fig. 41 Photos of urban model, 1:100 
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Akershusstranda there is a road which can be 
used by cars and busses. This road, providing 
the sheds accessibility by car, has a dead 
end at the north end of the quay. However, 
walking from one end of the quay to the 
other end is easily possible, 700 metres. The 
distance between the cruise terminal and the 
city square is only 500 metres. 
The aim is to make Akershusstranda more 
attractive for walking and cycling, inviting 
people to park their cars at the south 
entry of the quay, and make use of public 
transport. This will be done by the design and 
materialization of the path along the waterfront, 
while maintaining a balanced accessibility for 
the car. 

Pedestrian traffic
While car traffic is almost eliminated in 
Akershusstranda and its surrounding’s 
pedestrian traffic has lots of space. The city 
square, the Kontraskjaeret parc (adjacent to 
the city square), and the fortress provide 
lots of space for pedestrians and cyclist, 
which enhances the dynamism of the site. 
In order to achieve the same dynamism in 
Akershusstranda the space for pedestrians 
and cyclists should be widened to enhance  
the experience of the surroundings. 

Parking
In the current state much space is occupied by 
parking in Akershusstranda. Cars are parked 
in between and in front of the sheds, forming 
a barrier between the city and the water. 
Even these small places on the waterfront 

Site analysis
The analysis of the context consists of ten 
themes, which are:
- building volume  - car traffic
- pedestrian traffic  - parking
- public transport  - city tours
- green and blue  - landmarks
- cruise traffic   - materialization.
These themes are analysed in order to 
understand the location, its potentials, and 
above all its historical and cultural value. Here 
a short description will be given theme by 
theme. 

Building volume
The buildings of Akershusstranda and the 
buildings of the fortress are small-scale 
buildings. Although the castle and some 
other buildings of the fortress are large in 
size, these are small-scale buildings as these 
are compositions of narrow, small building 
volumes. The small-scale characteristic of 
these buildings, formed by the low height, the 
gabled roofs, and the small width, allows a 
strong relationship between the buildings and 
its surrounding. Being this close to the city 
centre and having this low density makes the 
site very special. 

Car traffic
Looking at the urban tissue it is possible to 
observe that the vehicle-free zone along the 
waterfront widens in Akershusstranda. This 
enhances the natural character of the site 
and the experience of it by pedestrians. In 
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fig. 49 Current section of Akershusstranda   fig. 50 New section of Akershusstranda

fig. 48 Parking places in current state
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should be given to pedestrians and cyclist, 
enhancing the experiencing of the fjord. Some 
parking places should be preserved in order 
to maintain the accessibility of the site for all 
user groups, but the rest  of the space now 
in use as parking place will be replaced by 
creating attractive places where people can 
walk or stay enjoying the surroundings. 
The parking places can be removed from 
Akershusstranda as there are many parking 
places within walking distance in the south 
and on the other side of the fortress. 

Public transport
Besides the accessibility by car Akershusstranda 
has also good accessibility by public transport. 
There is a metro stop only 50 metres from 
the north end of the quay, and at the south 
entrance of Akershusstranda there are several 
bus stops reachable within walking distance. 
A bit further away to the south and north-
east there are ferry stops. By providing less 
parking places in Akershusstranda visiting the 
waterfront by foot, bicycle and public transport 
will be made more attractive. 

City tours
Akershusstranda is not only used by the 
citizens of Oslo, as there is a cruise terminal. 
Many tourists will arrive in Akershusstranda 
and use the promenade towards the city centre. 
Two types of tours pass Akershusstranda, the 
Oslo Introduction tour, which is a walking tour 
and some bus tours which start at the cruise 
terminal.

Green and blue
This part of the waterfront promenade not only 
has the water as natural element but also the 
green of the fortress. Akershusstranda now 
forms a barrier between the green of the city 
and the fjord. Instead of being a barrier the 
waterfront area should be a fluid transition 
between the city and the water. 

Landmarks
From the site three landmarks are visible which 
deserve special attention. These landmarks 
are: the fortress and its castle, the city hall, 
and a former shipyard in Aker Brygge. The 
fortress is the closest to the site, and it detains 
a precious historical and cultural value. The 
buildings at Akershusstrana always have been 
subordinate to the castle and the fortress and 
any new addition to this area should do the 
same. Taking the shipyard into consideration 
a connection will be made with the other side 
of the water. In doing so, different historical 
buildings of the city will be linked indirectly. 

Cruise traffic
An important characteristic of the site is the 
sea transportation; formerly transportation 
of good, now transportation of people. The 
cruise terminal is just a few hundred metres 
away from the site. From April till September 
at least once a week and during the summer 
months almost every day a cruise arrives at 
Akershusstranda bringing thousands of tourists 
to the city. Together with the ferry traffic, on 
distance, this makes the site very dynamic 
and helps the site to maintain the harbours 
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fig. 51 Landmarks      fig. 52 Green and bleu
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sightseeing

atmosphere. On the other hand, this makes 
the site vulnerable to the same water traffic, 
which has consequences for the security and 
safety of the buildings around. In the design 
of the new addition in Akershusstranda this 
must be considered.  

Materialization
Concrete, stone, water, and vegetation are 
the main materials present in the area of 
Akershusstranda. The stone and vegetation 
form the amorphous structure of the fortress 
wall, which together with the water creates 
a dynamic atmosphere. The concrete of the 
buildings and the road create the harbour 
atmosphere. At the same time the dark tone 
makes the atmosphere austere. This should 
be changed in order to make Akershusstranda 
attractive for stay.  

fig. 53 Cruise traffic      fig. 54 Materialisation
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      3.3

fig. 55 Urban plan
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The urban design consists of two interwoven 
elements; 

- an urban path running into the water and 
creating a public space at the end of the pier, 
and 
- a mass defining the outdoor public space 
and embracing a part of the urban path 

The urban path running into the fjord
An urban wooden path is laid down on the 
Akershusstranda quay running over the full 
length, starting from the south of the cruise 
terminal and ending at the connection of the 
quay to the city square. This path makes 
a loop at the intersection of the pier and 
the Akershusstranda quay. The wooden 
path is designed in order to make clear that 
pedestrian and cyclist are the main users of 
this area. Cars and touring buses will have no 
access to the quay. (exceptions are made for 
special cases, e.g. disabled people and food 
trucks) By this mean, the waterfront and the 
pier are given back to the people. 
As the path changes direction at the 
beginning of the pier people are attracted 
to walk the entire length till the end. This 
path, which leads to the terrace and building 
at the end of the pier, will create a link 
to the Olso Waterfront Promenade. This part 
of the Waterfront Promenade does not lay 
along the waterfront, but it moves into the 
water. The end of the pier provides an urban 
place which is surrounding by water on more 
than three sides. Furthermore, the attraction 
will be enhanced by the building at the end 

of the pier, which makes an inviting gesture 
towards the West. Openness from distance, a 
characteristic of Dutch houses, will help this 
building to attract people at distance to the 
site. Reaching the end of the two existing 
sheds a marvellous panoramic view is offered. 
At this point the urban path is split in two: 
one continuing outside and the other inside. 
The urban space, created by the outdoor part, 
provides a completely different relation with 
the water than the spaces on the quay. As 
mentioned before, this urban space does not 
provide a place where visitors can stand on 
the edge of the city, but a place where water 
and city come together, a space of transition. 
The designed urban space distinguishes itself 
by this characteristic from the designs of 
Oslo’s Opera house, and the museum for 
contemporary art in Tjulvholmen. 
The urban path is made of planks in weathered 
timber, where the grey colour of the timber 
enhances the atmosphere of the harbour and 
maintains subordinate character of the area. 
The material wood defines indirectly the users 
of the path, which are pedestrians and cyclists. 
Furthermore, it connects to the history of the 
site as the path and terrace are materialized 
similar to the deck of a ship. 
The structural height of this wooden deck is 
ten centimetres, as the floors of the sheds 
are ten centimetres higher than the floor of 
the pier. By laying down this deck over the 
pier the height difference will be eliminated, 
creating a continuous view line from the sheds 
to the surroundings.

URBAN PLAN
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fig. 56 The urban path through the building    fig. 57 The urban path defining the urban space

fig. 58 Horizontal platforms on the terrace including information fig. 59 Constructed wetland partly underneath building  
about the constructed wetland
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time every day. This does not means that the 
continuity of the urban path is disrupted by the 
water, as an additional platform connects two 
parts of the terrace which are 60 centimetres 
above mean water level. This platform is 
roofed by the building and provides sitting 
places for people who want to rest and enjoy 
the scenario. Furthermore,  the terrace also 
provides sitting places, as some parts of the 
ramps are designed as horizontal lines. 
This urban outdoor space can be used by 
several user groups during different times of 
the day. (fig. 67) During summer, part of the 
terrace will be in shadow and part of it in 
sun, while during the winter a large part of 
the terrace will be under snow, creating a 
white, artificial landscape on the dark surface 
of the water. 
A subtle Dutch characteristic of the terraces 
appears when it is compared with the principle 
of Dutch river land. During summer, when 
the water level is low, river land is used for 
several purposes, such as farming, and in 
winter the land is used as a buffer zone for 
higher water levels. The terraces are designed 
in the same principle. When the water level 
is low all terraces can be used, but when the 
water level gets higher, the usable area of the 
terraces gets lower. 

Public space in Fjord
At the end of the pier the urban path creates an 
urban space, which descends into the water. 
Here a place is created for stay, which not only 
is surrounded by water, but also embraces 
the water. In the middle of the terrace a 
constructed wetland is created which purifies 
the waste water of the building. The terrace, 
which itself is an artificial landscape, provides 
a place in-between the natural landscape of 
the fjord and the artificial landscape of the 
constructed wetland. This constructed wetland, 
being an aesthetic element which provides the 
design with a sustainable character, shows 
the users of the urban space the importance 
of purifying waste water before disposing it to 
waterways. The users are thought how waste 
water is purified by nature. When walking 
around this constructed wetland users can 
read some pieces of text and look at drawings 
which make the process of the purification 
clear. Beside this educational function the 
constructed wetland enhances the transitional 
character of the place. This artificial landscape 
combines the green of the city, the fortress, 
with the blue of the fjord. In the next sub-
chapter a detailed description of the applied 
constructed wetland is given.  
As mentioned before Akershusstranda should 
become a transitional area between the city 
and the fjord. To make the transition more 
fluid the terrace goes down till the mean water 
level of the fjord (1.40 metres below the top 
surface of the pier). This means that the lowest 
part of the terrace will be flooded for some 
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fig. 62 Water level 400mm above mean water level  fig. 63 Water level 1300mm above mean water level
fig. 64 Water level 2000mm above mean water level fig.  fig. 65 Water level 2100mm above mean water level

fig. 60 Water level lower than 200mm above mean water level fig. 61 Water level 200mm above mean water level
(mean high water level)

(highest astronomical tide) 1 year return period

5 year return period highest observed water level
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Water levels in different periods

Mean water level, 600mm + chart datum

Mean high water level, 800mm + chart datum

Highest astronomical tide, 1000mm + chart datum

1 year return period, 1900mm + chart datum

5 year return period, 2000mm + chart datum

highest observed water leve, 2100mm + chart datum

fig. 66 Water level and terrace section
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- Elderly morning walk

- Mother with baby’s

- People walking with 
the dog

- Parents with children enjoying 
ice-cream/coffee from restaurant

- Youngsters meeting friends

- People visiting the exhibition

- People visiting the association 
Christian Radich

- People having an evening walk 

- Cyclist having a short break

- People jogging 

- People having a walk with the 
dog

- Couples enjoying the sunset

- People coming the restaurant for 
an evening coffee

- Coming back from tours to the cruise and enjoying the view to the city, fortress, 
akersbrygge and water before going back to the cruise and leaving the city

- Coming from a visit of the fortress and enjoying the view and the water of the fjord (while 
being so close to the water)

- Visiting the restaurants and enjoying the environment

- Visiting the association Christian Radich

- Visiting the exhibition 

Morning Afternoon Evening
Citizens
of Oslo

Tourists

Business
men

Dutch

- Coming for 
meetings in the 
building

- Coming for a meal

- Coming for meetings in the building 

- Visiting the embassy

fig. 67 Use and users of the urban space
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fig. 68 Urban path running intio and underneath the building
fig. 69 Urban space underneath building   fig. 70 Constructed wetland in urban space
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fig. 71 Urban space underneath building 
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Subsurface flow constructed wetlands
Subsurface flow constructed wetlands purify 
waste water by filtering the water inside a 
porous substrate. This type of constructed 
wetlands is applied to different sub-systems 
depending on the direction of the flow of 
the water: horizontal flow and vertical flow. 
The system with horizontal flow requires more 
surface and has higher construction costs. 
A important advantage of the horizontal flow 
systems is the very low health risk and the 
absence of mosquitoes. This is a result of 
keeping the water level below the top of the 
substrate layer. The substrate layer, often gravel 
or a mixture of gravel and sand, between the 
water level and the top surface of the wetland 
serves as a layer of air which separates 
the air in the surroundings from the waste 
water. This is a very important characteristic 
of constructed wetlands when blackwater is 
purified in urban spaces. Humans health and 
odour pollution have to be taken in mind here 
in the designed urban space in this project, 
Therefor, a subsurface constructed wetland is 
chosen to be included in the design of the 
urban space of this project. 
The systems with vertical flow require much 
less surface area and are more cost effective. 
Besides, the oxygen transfer capacity of 
vertical flow wetlands is much higher than that 
of horizontal flow wetlands. A high oxygen 
transfer capacity is needed for the secondary 
treatment which is related to the capacity of 
oxidizing the ammonia nitrogen. In other words 
an aerobic process is needed for purification 

of blackwater, which contains toxic pollutant 
in the form of ammonia. A disadvantage 
of vertical flow constructed wetlands is the 
presence of wastewater on the surface. The 
waste water is applied in large amounts onto 
the top surface of the wetland and vertically, 
by gravity, drained through the substrate.34
As mentioned before the first constructed 
wetland was made in the Netherlands, which 
was a free water surface constructed wetland. 
The first sub-surface flow constructed wetland 
was made in Norway in 1991.35 Both the 
Netherlands and Norway are experienced 
applicators of constructed wetlands.
In this design of the urban space in this project 
a constructed wetland is included, which 
purifies grey and black water of the building. 
Purification of blackwater, waste water that 
is most difficult to purify, essentially needs 
the advantages of horizontal and vertical flow 
together. The disadvantage of downwards 
vertical flow wetlands, the presence of waste 
water on the top-surface of the constructed 
wetland, can be eliminated by reversing the 
flow through the substrate layers. When the 
input of the waste water is performed at a 
low level and the flow through the substrate is 
upwards, due to the pressure of the influent, 
the absorption of toxic pollutant will occur in 
the lower layers. In addition, the water level 
can be controlled and kept lower than the top 
surface of the substrate layers. To serve the 
aerobic processes aeration tubes need to be 
added to the constructed wetland.36 In this 
purification system waste water is inserted 
at a low level. Due to the water pressure 
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fig. 72 Urban space, sunset
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the waste water flows upwards through the 
substrate layers consisting of sand and gravel 
and is filtered by these layers. Microbial 
organisms in the substrate layers and in 
between the roots of the plants absorb and 
degrade the pollutants present in waste water. 
In order to ensure aerobic processes of the 
microbial organisms aeration tubes are added 
in addition to the already present roots of 
the plants. The water is extracted from the 
system in a higher substrate layer after being 
filtered. 

Vertical upflow constructed wetlands
Constructed wetlands consist of two main 
components;
- vegetation and 
- substrate material. 
The chosen vegetation is highly dependent 
on the local environmental conditions. It is 
important that the chosen plant can survive 
during a long period of the year, is tolerant 
to the pollutants in the wastewater, grows 
and spreads fast, is available in the region. 
The main characteristics of wetland plants, 
also called vascular plants and macrophytes, 
is their ability of growing in semi- or fully 
saturated substrates and being tolerant to 
saturation variations. 
Wetland plants can be categorized in four 
groups: 
- emergent,
- submerged,
- floating-leaved, and
- floating
In constructed wetlands with subsurface flow 

fig. 73 Vertical upflow constructed wetland 
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emergent macrophytes are applied. In Europe, 
including the Nordic countries, an often used 
species of common reeds is the Phragmites 
australis. The growth of the plants start during 
the first days of the spring. During the last 
spring month and summer the plants are on 
their full growth. In winter they start yellowing 
and are cut till a height of 10-15 centimetres, 
as the part above ground is death and 
inactive.  
Besides the aesthetic value, the plants are 
necessary in constructed wetlands because 
of a couple of other effects. Plants have a 
physical effect on the purification, whereby 
the movement of the waste water through the 
substrate is slowed down. As a result of this 
the contact time between the waste water and 
the substrate media is longer, which enhances 
the removal of nutrients. Movement of plant 
stems activated by wind improve vertical flow 
in the substrate by making cracks in the 
surface. Dense plant stems (which are not 
cut) can serve as an insulating layer in winter. 
The plants, or better said the roots of the 
plants, also have a hydraulic effect on the 
flow of the waste water. The root system of 
the plants, which is connected to the pores 
of the substrate media, manage to maintain 
the flow of the waste water even when the 
surface of the wetland is frozen. Furthermore 
the surface of the roots is an attractive 
attachment area for the microbial population 
which is responsible for the performance of 
the transformation processes of the pollutants 
in waste water. The microbial organisms 
need oxygen for their aerobic processes. The 

roots of the plants provide this oxygen, which 
is absorbed by the leaves, in the deeper 
substrate layers. When oxygen is provided 
mechanically in the substrate layers, this 
function of the plants becomes less important. 
A last function of the plants to mention here 
is the absorption of various components in 
waste water by the roots, which the plants 
use for their growth.37
The other essential component of the 
constructed wetland is the substrate material. 
The substrate layer often consist of soil and 
gravel. The substrate material should ensure 
the permeability of the media. Often a top 
layer of sand is applied combined with gravel 
layer of different types. The gravel layers are 
mainly responsible for the filtering and prevent 
clogging.38

Constructed wetlands in urban spaces on the 
waterfront have the benefit of processing waste 
water locally and also add quality to those 
spaces. Water and plants provide the space 
a natural atmosphere and thereby improve 
the urban space. The constructed wetland is 
applied to this project as an aesthetic form 
of integration of technology, nature, and 
architectural and urban design. By including 
an vertical upflow constructed wetland to the 
design of the urban space of this project the 
focus is set on waste water purification and 
keeping the water of the fjord clean. Keeping 
waterways clean is an aspect of sustainability, 
which deserves attention in this project on the 
waterfront.
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fig. 74 Glass boxes sliding out of the concrete shell  fig. 76 view from city square during winter fig. 75 Urban path through building mass
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Building mass  
The mass of the building takes a minimal part 
of the pier’s surface in order to give as much 
space as possible to the public domain. From 
the urban path, located in between the two 
sheds on the pier, merely a two metre wide 
wooden staircase is visible on the ground 
level. This staircase is a branch of the urban 
path and leads to the exhibition room, which 
is six metres above the surface of the pier. 
The exhibition room is as wide as the space 
in between the two sheds. 
The solid mass of the building volume on the 
ground level, which identifies the entrance to 
the embassy, is located on the north-side of 
the site in line with the northern shed. By 
this, the volume defines the public space in 
the south part of the site. Seen from the quay 
and other parts of the waterfront, e.g. the city 
square and Aker Brygge, this volume makes 
an upward movement over the water. As this 
building volume is higher than the height 
of the existing sheds the building and its 
movement will be visible from all positions on 
the quay, enhancing the attraction towards the 
water. Making the volume open in east-west 
direction once again enhances the inviting 
character towards the east. Approaching the 
building, the close side of the volume will 
appear. This is constituted by five concrete 
walls with strong directions which not only 
define indoor and outdoor spaces, but also 
the orientation of the provided view towards 
Oslofjorden. Three of these close concrete 
elements are positioned parallel to the 

direction of the desired movement of people 
towards the water and while enhancing this 
movement these also divide the volume in 
three part; the embassy, the exhibition room, 
and the meeting rooms. The fourth concrete 
element has a direction perpendicular to the 
other three in order to open up the public 
space towards the water and provide an even 
wider view. Furthermore, a fifth wall gives 
the movement and the view a rotation of 45 
degrees, which once again widens the view 
over the water. 
The building mass, consisting of three parts, 
on one hand defines the outdoor space and on 
the other hand represents the three different 
functions of the building as mentioned before. 
Besides, it allows the urban path to penetrate 
it. In the shape of a two metre wide staircase 
the urban path moves up with the building 
mass and transforms into a path through 
the exhibition room. This transformed path 
continues along the southern part of the building 
mass and makes a downward movement at 
the end. Here it re-unifies with the outdoor 
urban path. In the transition outdoor-indoor 
the timber changes from weathered timber to 
un-weathered timber. 
As mentioned before the mass is opened up 
in east-west direction in order to attract people 
towards the water. This is done by sliding out 
transparent boxes towards the east and the 
south. These boxes make the activities in 
the building visible from outside, allowing the 
building to become more inviting.

fig. 77 Mass study scale 1:500, volume at the right is the final volume
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fig. 78 The urban path splits into two parts, indor and outdoor, at the point of two remarkable staircases
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fig. 79 The outdoor space is defined by the concrete slabs of the buidling mass
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fig. 80 Cut through building pointing in two directions
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Cut through mass
The three parts of the building mass are 
unified by a cut based on the relationship of 
the building to  the context. A view line which 
connects the castle with the monumental 
shipyard in Aker Brygge cuts through the 
building. This cut is visible as well from the 
outside as the inside of the building. From 
the fortress the cut is perceived in the shape 
of a roof light. From this position it is clear 
that the view line is pointing in two directions. 
Another position, from where the cut in the 
roof of the building is perceivable, is the 
cruise ship. From the inside of the building 
this cut provides in both directions a framed 
view of the two historical buildings. Therefore 
the view line should also cut through walls 
and façades. 

fig. 80 Cut through building pointing in two directions

fig. 82 View through building towards the former shipyard

fig. 81 View on roof from fortress
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CHAPTER 4
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BUILDING DESIGN
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      4.1

fig. 83 The urban path moves elegantly through the building
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The relation between indoor and outdoor
The concept for the building design is based 
on the starting points described in the previous 
chapter: giving back the fjord to the city, and 
maintaining the atmosphere of the harbour. 
These starting points are intrinsically related 
to the context of the building. The concept 
for the design is defined by a strong relation 
between building and context; in fact, indoor 
and outdoor spaces are interwoven physically 
and visually. One of the elements by which this 
interweavement is realized is the urban path. 
The urban path is an element which physically 
connects the outdoor space and the indoor 
space by moving from the outside through 
a couple of indoor spaces of the building, to 
then return to the outdoor space. The other 
elements, the previously mentioned sliding, 
transparent boxes, enhance this relationship 
making the  indoor activities visible from the 
outside. These boxes physically slide out of 
the building mass and provide visual contact 
between indoor and outdoor spaces. 
The relation between building and context is 
a mutual relation, which not only captures the 
context in the building mass, but also brings 
parts of the indoor spaces to the outdoor 
space. The cut introduced in the previous 
sub-chapter is another visualisation of the 
interaction between building and context. The 
context cuts through the mass of the building 
providing framed views of pieces of the city 
in two directions. When standing in the line of 
this cut, one can look through the building in 
both directions of this line and capture a view 

INTERWOVEN SPACES
to either the castle or the former shipyard. 
The context is not only captured in framed 
views, but also in wide/panoramic views. 
Some peculiar elements of the city are framed 
in windows, but the most peculiar element of 
the site, the fjord, is captured in panoramic 
views, provided by glass façades in the south 
and west. By this means the surroundings 
is brought into the building. The concept for 
the building design is all about the mutual 
relation between different spaces and the fluid 
transitions between the two.  

next pages:
fig. 84 Framed view from first floor embassy part to the 
castle
fig. 85 Framed view from first floor embassy part to 
former shipyard in Aker Brygge
fig. 86 Panoramic view from representative room towards 
the Fjord
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fig. 84
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fig. 85
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fig. 86
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fig. 87

fig. 87 Framed view from exhibition room towards the 
castle
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fig. 88 Framed view from ground floor embassy part  Framed view from second split level  towards
towards the Fjord      the City Hall

fig. 88
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fig. 89 Plan first floor

fig. 90 Cross-section embassy part
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Interwoven Spaces - a mutual relation and a fluid transition between different spaces -  

The relation between indoor and indoor
This interweavement does not only apply 
for the relation between indoor and outdoor 
spaces, but also for the relation between 
different indoor spaces. As mentioned 
before the building consists of three parts 
which accommodate the three functions of 
the building. In each part of the building the 
spaces are designed as overflowing spaces 
without any room boundaries, except for the 
few parts that need to detain a more intimate 
and private functions. In order to create open 
spaces on one hand and, on the other hand 
include some spaces which need to be fully 
enclosed, a concept of closed boxes in an 
open space is applied. These boxes divide 
the open space in different areas without the 
use of strict boundaries. By placing the boxes 
in an open space, in a position which is 
not the middle, three types of spaces are 
made: the large, open (work-)space, the fully 
enclosed space, and the smaller open space. 
Besides the closed boxes, the floors divide 
the open space in different areas. As the 
program, discussed in the next sub-chapter, 
is organized over several levels the relation 
between spaces on different levels should be 
considered too. This is done by continuing 
the interweavement of spaces vertically over 
the different levels in the building and making 
large voids in the floors. 
The concept for the building design is:

1

2

3

45fig. 89 Plan first floor

fig. 90 Cross-section embassy part

fig. 91 Vertical concrete slabs fig. 92 Wooden boxes 
divide the paces between 
the concrete slabs

fig. 93 Concept of Interwoven spaces
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fig. 94 Program

  Dutch embassy
Exhibition

Representative room / meeting rooms
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PROGRAM 
Designing a sustainable, Dutch embassy in 
Norway is the task of the Graduation studio 
Norway. No other requirements are given, 
which gives lots of freedom to the students in 
the studio. In this thesis first the program of 
the current embassy in Oslo is studied in order 
to be able to make the program for the new 
embassy. A short description follows below.

Program current embassy
The current Dutch Embassy in Oslo consists 
of a group of twelve employees. Almost every 
employee has a personal office room, without 
any possibility of interaction between each 
other while working. The embassy has a small 
canteen for lunch which is approximately 16m2. 
This room is too small for the number of 
employees and has no spatial qualities. For 
meetings, the embassy has a large conference 
room, which is 50m2. The furnishing of this 
room is representative and includes some Dutch 
art pieces and photos of the Dutch king and 
queen. The consular department, consisting of 
two employees, is accommodated in a room 
adjoining to the waiting room of the embassy. 
This room is provided with a safety door and 
the glass between this room and the waiting is 
bullet free. In this room there is a small safe-
room, probably for the storage of confidential 
documents. Another safe-room is present in 
the room of the ambassador’s assistant. The 
embassy is composed of nine office rooms, of 
which two are large and representative spaces. 
One of these room, 30m2, is the office of the 
second ambassador. The other one, 65m2, is 
the office of the ambassador and the place 

where the ambassador receives her guests. 
The hierarchy in the embassy is clearly visible 
in the distribution of the rooms. 
The current embassy has a server room of 
approximately 30m2 and in future an even 
larger room will required as digital storage 
of documents will increase. A room which is 
not present in the current embassy and the 
employees would appreciate very much is a 
room for video conferences. The employees 
declare to have an increasing need for such 
a  room.  
The program for the design of the new 
embassy building is based on the current 
number of employees and departments. Some 
adjustments are made in the program in order 
to enhance the operation of the embassy 
and the relationship between the Dutch/Dutch 
embassy and the Norwegians. Besides, future 
plans of the ministry of Foreign Affairs for 
Dutch embassies are taken into consideration. 
These future plans are mainly focused on 
modernization of diplomacy and minimization 
of costs. 

The embassy’s departments
The general task of an embassy is to establish 
and maintain relations with another country 
in several fields, which are represented in 
the different departments in the embassy’s 
program. The main departments of the 
embassy are:  
- consular department, 
- diplomatic department,   
- political department, and   
- economic department.
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The consular area is the area which has 
high safety requirements. The documents and 
information stored here should be secured in 
any time. In the current embassy the areas 
for the consular department are secured with 
safety doors and safety glass. But these are 
not hidden rooms, neither more difficult to 
find then the other rooms. Just one small 
storage room of the consular department is 
not accessible from the hallways. 
Besides the above mentioned departments and 
some other small departments the program of 
the embassy consists of a

- representational room. 

This room is used to receive guests in the 
embassy building. For meetings with large 
groups and large formal parties another 
representative room is required.   
In the current embassy the conference 
room and the room of the ambassador in 
the embassy building could be seen as the 
representational rooms for small meeting. 
Large meetings and official parties on national 
holidays, such as King’s day and Christmas, 
are organized in the representational room of 
the ambassador’s residence. 

Program of the new building
On the contrary to the existing embassy 
building the new embassy consists of an 
open workspace for all employees, including 
the ambassador. This concept of interwoven 
spaces not only fits the wish for modernization 
in diplomacy, but also increases interaction 

between the employees and decreases the 
hierarchy of the embassy’s organization. 
The open workspace should provide each 
employee of at least 4,5m2 of working area 
according to an American study (Connecticut 
Life Insurance) included in the book of 
Neufert.39 As this is a minimum and only 
refers to the work area an area of at least 
120m2 is supposed to be adequate for the 
twelve employees of the embassy. 
Furthermore, a large lunchroom is added to 
the program, which can promote meetings 
of the employees and informal meeting with 
external people. The lunchroom should have 
an informal character and allow the employees 
to enjoy their breaks. 
In addition to the lunchroom, which can be 
used for meetings, another room is required 
for formal meetings with external people. 
Therefore, a flexible room is added to the 
program. This room is part of the open 
workspace, which can be enclosed by mobile 
walls when needed for formal meetings or 
video conferences. When there are no official 
meetings this area of the open workspace can 
be used by the employees. 
The only room that is fully partitioned of 
the open workspace is the waiting room of 
the embassy. This room is adjacent to the 
workspace area of the consular department. 
Other functions which are part of the program 
are: storage rooms, a wardrobe, sanitary 
fittings, a kitchenette, and rooms for technical 
equipment. 
Besides these indoor space the new 
embassy includes an outdoor space where 
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fig. 97 Axiometry
Split level 1
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the employees can enjoy the surroundings or 
have their lunch when the weather is good. 
As mentioned previously, the building 
accommodating the new Dutch embassy 
includes two other function: an exhibition room 
and a large representative room which can be 
divided in three flexible meeting rooms.
The part of the building accommodating the 
exhibition consists of a hall and a hallway. 
This building part is open for public and 
should have an open character. 
The third part of the building accommodates 
a representative room of at least 100m2, a 
kitchenette, sanitary fittings, a storage room, a 
wardrobe, and room for technical equipment. 
There is no large kitchen added to this part 
as there are two restaurants accommodated in 
the neighbouring buildings, which can provide 
catering when needed. The representative 
room will be used by the embassy once a 
week. This means that this space can be 
used by others during the other six days 
of the week. The concept is to put up this 
part for rent. The large size of the room 
provides the possibility to rent it to different 
users at the same time by dividing the room 
into smaller spaces. So this room should be 
flexible in use. 

Essentially, the whole building is property of 
the city council. and the part of the embassy 
is rented permanently to the Dutch embassy. 
The part of the exhibition is rented to fishery 
and maritime foundations and the third part 
is offered for short term rental to companies, 
foundations, the Dutch embassies, etc. 

As the new embassy rents a much smaller 
building(-part) for its accommodation it will 
save costs. The current embassy contains 
approximately 700m2 floor surface over two 
levels. The floor surface of the new embassy 
is decreased to 360m2. On the other hand the 
representational room is rented when needed, 
which saves on fixed costs. Furthermore, the 
costs for the ambassador’s residence can be 
decreased too. As the representational room 
is not part of the residence, this can be much 
smaller in size.  

Summary of the program
- open workspace for twelve people   
    120m2

- flexible room for formal  meetings  
30m2

- waiting room
- consular desk
- storage 
- room for technical equipment
- room for video conference
- canteen and kitchenette
- sanitary fitting
- wardrobe

- exhibition room

- large, flexible representative room  
100m2 

- wardrobe
- sanitary fitting
- storage room
- kitchenette
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fig. 99 Vertical concrete slabs leading the view towards the Fjord
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DUTCHNESS  
Movement towards the water
The building design consists of five vertical 
concrete slabs, which are shaped to be 
directed towards the water. The movement of 
the building enhances the attraction towards 
the end of the pier. Two of these walls raise 
up from the ground level with a height of six 
metres, which is equal to the height of the 
existing sheds. These two walls are in line 
with the two side façades of the shed on the 
north side of the pier. The total image of the 
building moving towards the water is stressed 
by horizontality, after a distance of 7,5 metres 
the wall moves upwards with an inclination of 
60 degrees. The wall moves up till a height 
of 6 metres above the piers surface and then 
proceeds horizontally over the water. The 
movement indicated by the building does not 
stop here. The cantilever part of the building 
makes a 90 degree turn towards the south 
and the building mass continues in the same 
direction. After covering a distance of 10 
metres a third concrete wall is introduced, 
which indicates the orientation in the same 
direction as the two other walls. The shape of 
this concrete wall is different from the other 
concrete walls, but the inclination has the 
same angle and direction, which makes all 
the concrete walls belong to each other. This 
wall starts below water level at its connection 
to the foundation. Here the width of the wall is 
1 metre. Looking perpendicular to the surface 
of the wall it can be seen that one edge 
moves straight upwards, while the other one 
makes the same inclined movement towards 

the fjord as the first two walls do. At a height 
of 6 metres above the surface of the pier, this 
wall widens and becomes an interior wall and 
facade of the building part accommodating 
the representative room. The minimal section 
of this wall on the ground level provides an 
unobstructed view to the fjord on eye level. 
But, at the same time this wall leads the 
desired movement of people towards the 
water. Another concrete element is supporting 
the same building part, which is lifted up from 
the water surface and the public terrace, at 
a distance of 10 metres from the previous 
mentioned wall. This fourth wall is rotated by 
45 degrees towards the south, while having 
a similar shape as the lower half of the third 
wall. This 45 degrees rotation in the series of 
the main architectural elements of this design 
declares that the framed view of the fjord, 
provided by the building mass from distance, 
is spread out at this certain moment in order 
to provide a panoramic view of the fjord and 
its water. The fifth wall, similar in shape to the 
third wall, is once again rotated by 45 degrees 
in the same direction. These last three walls, 
as traces of the 90 degrees rotation of the 
building mass on ground level, even more 
enhance the panoramic view towards the 
water.
Furthermore, these three vertical slabs together 
with the lifted building mass and the public 
terrace underneath, create a public outdoor 
space where the natural landscape of the site 
can be experienced. 
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fig. 100 Sloped façades
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The waterfront is not seen as the edge of 
the city, on the contrary, it is transformed into 
an urban space which connects the city with 
the water. Living in a country where one-third 
of the land is below sea level, the Dutch 
have gained great experience with water 
management. This makes the Dutch able to 
live so close to the water. In this design the 
same relation with the water is brought to 
Oslo by creating a public space where direct 
relation with the water is possible and where 
the dynamic character of the water can be 
experienced. 

The sloped edges of the concrete walls at 
the waterside result in inclined facades at the 
waterfront. These inclined facades strengthen 
the movement and attraction towards the 
water and give the design of the building 
mass dynamism. The inclination of the facades 
differs from the inclination of the concrete 
walls by 10 degrees. By increasing the angle 
of inclination the downward movement towards 
the water gets the same dynamic character 
as the rotated concrete walls towards the 
fjord. Furthermore, the inclination of the 
glass facades results in increased daylight 
penetration, reducing the reflection in the 
glass panels, and it recalls the front facades 
of the Dutch canal houses. The canal houses 
always have an outwards inclined front facade 
which make it easier to protect the facade 
from rainwater and damage when hoisting 
goods to higher floors easier. 

fig. 101 Cais das Artes in Vitória by Paulo Mendes da 
Rocha and Martin Corullon

fig. 102 Maxxi in Rome by Zaha Hadid
fig. 103 Princengracht Amsterdam
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fig. 104 Detail: sloped facade - overhanging roof, 1:10
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fig. 105 Detail: sloped facade - floor, 1:10
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fig. 105 The transparent boxes provide the design a welcoming gesture from distance

fig. 106 The concrete walls and the wooden gate provide privacy and security when coming closer
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has an open appearance from distance, which 
is realized by transparent boxes which are 
slided out of the concrete envelope. Similar 
to the large windows in Dutch houses these 
boxes make the indoor activities visible from 
outside. But when approaching the building 
the concrete wall, the gate, and the set back 
of the entrance to the embassy make clear 
that you might need an appointment to come 
in. 
An embassy is a semi-public function, but 
with high security requirements. Therefore, 
the concept of openness on distance perfectly 
fits this building. The openness on distance 
attracts people towards the water and the 
closed character from a nearer distance helps 
the embassy to keep visitors of the public 
space and the other two parts of the building 
on distance.  
 

The closer you come - the closer you get 
Another Dutch characteristic of the building 
design is its openness. Dutch openness is 
mostly defined by the large windows, to be 
found in the Dutch houses, at the street side. 
What is observed directly by people from 
outside the Netherlands is that the curtains 
either are missing or are almost never closed. 
From the street the living room of Dutch 
houses are clearly visible. But how far does 
this openness reach? 
In my research about Dutch characteristics I 
found an interesting aspect of the openness 
in the Dutch society. The large windows of 
Dutch houses are an indication for openness 
on distance. From the street anyone can see 
the private life of the families, but when one 
wants to go into the house, first an appointment 
has to be made. In other countries, especially 
in the middle east friends and family visit 
each at any time and without any phone 
call in advance. In these countries often the 
door of houses is open during the whole day. 
Only a curtain is hanged in order to provide 
privacy, which is often related to their religion. 
This kind of openness cannot be seen in the 
Netherlands, which raises a question on the 
kind of openness the Dutch experience. 
In this design this Dutch characteristic is 
defined as openness on distance. The 
appearance of a building can be very open 
from distance, but when one comes closer 
the building gets more enclosed. This concept 
is applied to the design of the building in 
this project. The part of the Dutch embassies 
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fig. 107 Sunlight penetration in summer, 21-06, and in winter, 21-12, at 12 am. 

fig. 108 Daylight penetration, diffuse light and reflected light from the water
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SUSTAINABILITY AND DURABILITY 
Daylight
The daylight design is based on maximal use 
of day- and sunlight. Each of the buildings 
parts is fully open in two directions. The 
embassy part and the exhibition room are 
opened up towards east-west direction and the 
part of the representative room in south and 
west direction. Because of the high latitude 
of Oslo, the sun’s position is much lower 
than in the Netherlands in the morning and 
evening. The advantage of this is that the sun 
penetrates the building till very deep when 
the east and west facades are transparent. 
During winter Oslo has rather short days, yet 
the transparent east and west facades allow 
daylight penetration from sunrise till sunset. 
Another quality of morning and evening 
sunlight is the warm colour temperature, red/
orange coloured light, which together with the 
soft shadows will provide the indoor space of 
a warm atmosphere. 
Besides the transparent east and west facades, 
the spaces are penetrated by the sun in the 
afternoons through the roofs, the transparent 
boxes and their vertical parts in the south. 
The maximal use of daylight does not only 
make the building more sustainable, since less 
energy will be used for artificial lightening, but 
it also enhances the concept of interwoven 
spaces. When the indoor spaces are 
penetrated by daylight, its dynamic character 
can be experienced even inside and the 
relation between indoor and outdoor spaces 
is enhanced. 
As the part of the embassies can be seen 

as an office building it is nice that the sun 
penetrates the indoor spaces in the morning 
before the employees come. By this means 
the workspace already will be warmed up 
naturally. During the day the spaces will be 
warmed up by the employees themselves and 
the heat of the computers and other electrical 
equipment. In addition the spaces can be 
warmed up by convectors, integrated in the 
floor along the glass facades and floor heating. 
As the location is in Oslo, Norway, there 
will be more need for heating than cooling. 
During warm summer days the spaces can be 
ventilated naturally by opening windows in the 
east and west facade.    
The exhibition room is also lit by daylight 
through the east and west facade. The indoor 
space is protected from intensive sunlight 
in order to protect the exhibited pieces. 
The space is ventilated naturally, which will 
decrease the heat transferred by the glass 
roof and the south facade of the staircase. 
The building part of the representative room is 
opened up towards the south and the west in 
order to provide panoramic view towards the 
fjord and to enhance the experience of the 
water. This means that the south and west 
facade are fully transparent. As the roof has 
an overhang of 1,8 metre the warm sunlight 
from the south will not result in overheating.  
But the indoor space will be lit by natural light 
which enhances the experience of the fjord 
landscape in the building. Besides, this has 
positive influence of costs and sustainability, 
as less energy will be used for artificial 
lightening.
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fig. 109 Interior atmospheres, embassy part
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fig. 110 Interior atmospheres, exhibition room and representative room
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fig. 111 Reference for interior atmosphere and material 
combination, Contemporary concrete house in Berlin by 
AFGH architects

fig. 112 Material combination: smooth concrete and light 
colour wood, yellow birch for flooring and reddish birch for 
the wooden boxes and grill-ceilngs

fig. 113 The concrete and wood of the horizontal slabs 
meet exactly on the line of the facade. 
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Concrete shell
The main material chosen for the appearance 
of the building is concrete. As mentioned 
before any addition to Akershusstranda should 
be sub-ordinate to the fortress and castle. 
The existing sheds are made grey for the 
same reason. In order to give the building 
a humble character and at the same time 
maintain the character of the harbour, the 
material concrete is chosen for the outer shell 
of the building. The concrete is provided of 
a modern look by making the surface very 
smooth, which has positive influence on 
the durability of the concrete. The smooth 
surface of the concrete will be achieved by 
an extremely smooth surface of the formwork. 
The formwork will be made of phenol faced 
plywood panels, which are provided by a print 
of horizontal lines with an in-between distance 
of 5 centimetres. The traces of this print on 
the concrete enhances the horizontality of the 
concrete walls. The concrete shell is made in 
situ, making fluid transitions between different 
elements possible. 
The light grey colour of the concrete gives 
the building a humble character, but the 
architectural language of the concrete elements, 
its thickness and materiality, gives the design 
robustness on one hand; on the other hand, 
the shape and the smooth surface of the 
concrete elements give the design elegance, 
which is enhance by the subtle horizontal 
lines of the formwork. 
Concrete is known as an unsustainable 
material for its carbon emission. Still concrete 

is one of the most used materials in the field 
of building construction. The reason for this 
is the durability of the material, which is a 
reason for the application in this project too. 

Wooden core
Besides the material concrete, the material 
wood is used in this design. The design 
is characterized by a concrete shell and a 
wooden core. The wooden core consists of 
floors, staircases, ceilings, and the previous 
mentioned closed boxes. The concrete shell 
is made visible from the indoor space in the 
shape of vertical slabs. The grey wood of the 
urban path is shifted to the natural yellow 
colour of spruce wood inside the building. 
Solid wooden elements are used for the floors 
and stairs, while the ceilings are made as grill 
ceilings, and the closed boxes are made in 
wooden frame construction. 
The closed boxes accommodate functions 
as toilets, storage, kitchenette, and technical 
rooms. These boxes extend from floor to 
floor, which provides them heights between 
3,7m and 5,5m. As the functions do not need 
the full height different functions are place 
above one-another. The rooms for technical 
equipment are all placed on top of toilets 
and storage rooms. This double use of the 
height is visible in the materialization of the 
wooden envelopes. The wooden frame walls 
are provided with different finishing in order 
to make some parts really closed and other 
permeable. Behind the permeable parts the 
technical equipment and ventilation grills are 
placed, either insulated or not. The finishing 
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fig. 114 Horizontal sections of wooden boxes; toilet, 
technical room, storeroom and small pantry. 1:50
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of these boxes consists of vertical oriented 
wooden laths. The vertical orientation of the 
laths emphasises the height of the space 
and visually connects the boxes on different 
levels. The closed surfaces are provided with 
wooden panels behind the laths while the 
permeable parts are not. 

The wooden grill ceilings have the same 
permeability as the top half parts of the 
wooden boxes, which has positive influence 
on the acoustics of the spaces. The colour and 
orientation of the floor and ceiling elements 
are similar to one-another. The wooden laths 
of the floor and ceiling are oriented in east-
west direction in the part of the embassy 
and exhibition room in order to enhance the 
view towards the water. In the part of the 
representative room the laths are oriented 
towards the south and west in order to 
enhance the widened view. The applied wood 
species are chosen for their natural colour 
and availability in the region; white birch wood 
for the floors and ceilings and reddish birch 
wood for the boxes, both applied untreated.



116

fig. 115 Staircase to exhibition room
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fig. 116 Stairs in embassy part, from the upper floor
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fig. 117 Foundation and basement for wetland (concrete) fig. 118 Floors (temporary supports)

fig. 119 Walls, fixed connections with floors fig. 120 Steel beams for secundary floors

fig. 121 Structure finished by the roofs
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STRUCTURAL DESIGN
Unbraced concrete structure - primary 
loadbearing system
The structural elements of this building design 
have been discussed in the previous parts of 
this thesis. As the structural and architectural 
design are fully integrated, the aesthetic 
function of the structural elements has equal 
importance as the mechanical functions. In 
this sub-chapter the structural elements will 
be discussed from a technical point of view. 
The structural design of this building consists 
of loadbearing elements in concrete, in timber 
and in steel. The primary loadbearing elements 
are vertical and horizontal concrete slabs. The 
structural system is an unbraced system, as 
the vertical slabs which can bear horizontal 
loads are oriented in one direction, which is 
the direction towards the water. Horizontal 
loads in the other direction are transferred to 
the foundation by fixed connections between 
vertical and horizontal slabs. In order to 
make fixed connection between two concrete 
elements, these elements have to be casted 
in situ. The concept of the design, the view 
towards the water, does not allow to make 
vertical slabs perpendicular to the main 
direction. Neither does the concept allow any 
other plane element which could bear the 
horizontal loads. 
Another advantage of casting the concrete 
in situ is the freedom in the element size. 
As the concrete elements are made in situ, 
transportation restrictions do not apply. This 
means that the concrete slabs with a height 
of 12 metres and a width of 28 metres can be 

casted in one piece, without any construction 
joints. The large dimensions of the elements 
have consequences for the thermal expansion, 
which will be considered in the next phase of 
my graduation. 
Furthermore, casting in situ provides the 
possibility of making clear connections 
between different concrete elements, such as 
the connection between a wall and a floor. 
By this means the concept of a concrete 
shell gets stronger, as all connected concrete 
elements become one element. 
Besides the advantages, casting concrete 
in situ has some disadvantages too. The 
mechanical and visual properties of concrete 
are strongly dependent on weather conditions. 
These condition can be controlled in factories 
in greater extend then at the site place. In 
case of casting the concrete in situ, one 
should take into consideration the forecasted 
weather during construction time. 
Furthermore the formwork for the concrete 
elements is of great importance. For the 
desired smooth appearance of the slabs the 
surface of the formwork elements also needs 
to be smooth. 

Exposed concrete structure
The concrete structure strongly defines the 
appearance of the building as the structure 
is placed outside. By placing the concrete 
material outside the building, it helps with 
maintaining the atmosphere of the harbour. 
A consequence of this is that the concrete 
structure is exposed to thermal loads caused 
by the outside temperature. Also this aspect 
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fig. 122 De-materialisation of concrete structure by 
supporting the roof by two slender columns, which provides 
fully panoramic view towards the Fjord and makes the 
structural design even more elegant. 

fig. 123 Subtle deifferences in the structural height of the 
horizontal concrete slabs make the structure elegant. 

fig. 124 Principle of post-tensioning concrete by anchors 
and tendons.

fig. 125 Parking garage; post-tensioned two way slabs
A span of 10m is realized with a slab thickness of 
240mm.
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of the structure will be considered in the next 
phase of my graduation. 

Elegance by post-tensioning
In order to give the building and its structure 
an elegant and contemporary appearance the 
concrete elements are made as slender as 
possible. In addition the slenderness of the 
concrete structure makes the design more 
sustainable by using less concrete. The 
concrete walls, placed at least 10 metres from 
one-another, are 500mm thick and 12m high. 
Within this thickness of 500mm an insulation 
layer of 150mm thick is included. The thickness 
of the horizontal slabs varies between 300mm 
and 500mm. Slab edges are 500mm high all 
over the building, in order to make continuous 
frames together with the walls. In order to be 
able to span a distance of 14 metres with 
a slab thickness of 500mm, which is hardly 
possible with reinforced concrete, the choice 
is made for post-tensioned concrete. 

Post-tensioned concrete
Post-tensioned concrete is one of the two 
types of prestressed concrete. The other type 
is called pre-tensioned concrete. 
Prestressing is a method which enables 
structural designers to improve the behaviour 
and capacity of the structural system. 
“Prestressing, itself means, an intentional 
application of a pre-determined force on a 
system, for resisting the internal stresses 
that may be developed in the system, due to 
external loads.”40 Since concrete is a structural 

material which can resist high compressive 
forces and relatively very low tensile forces, 
it is desirable to eliminate the tensile forces 
in concrete elements. But tensile stresses 
are unavoidable when structural elements are 
loaded in bending. By giving these structural 
elements, which are expected to be loaded 
in tension, compression before the external 
loads are applied the tensile forces can be 
zerofied. The compressive force is applied 
to the concrete by means of pre-tensioned 
steel tendons through the concrete elements. 
The stretched steel tendons are anchored 
to the concrete either by bond, between the 
concrete and the full length of the tendon, or 
by external anchorages. Concrete elements 
care prestressed according to one of the 
three main methods, which are:

- prestressing with jacks; prestressing the 
element in between fixed points with jacks 
- pre-tensioning; pouring concrete around 
tensioned tendons, while maintaining the 
stress in the tendon till the concrete is 
hardened then releasing the tendons which 
causes compressive stress in the concrete 
- post-tensioning; placing tendons in preformed 
holes in the concrete element and tensioning 
the tendons after the concrete has been 
sufficiently cured. The tension in the tendon 
is transferred to the concrete either by bond, 
between the tendon and the grout injected in 
the hole afterwards, or by anchorages at the 
end of the concrete element.41

The method applied to the structure of the 
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fig. 126 Scheme for post-tensioning tendons
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design in this project is post-tensioning with 
bonded tendons. Post-tensioned concrete is 
often applied to concrete structures cast in situ 
and the most typical structural members are 
one-way and two-way slabs and beams and 
girders. The structural element in this design 
which are supposed to be post-tensioned are 
horizontal slabs, one-way and two way, and 
cantilever parts of walls, which can be seen 
as cantilever beams. The most important 
advantage of post-tensioned concrete with 
bonded tendons is the double connection 
between the concrete and the steel tendon. 
The tendons are bonded to the concrete via 
the grout injected in the preformed holes and 
with the help of anchorages at the ends of 
the concrete members. By this means the 
concrete structure has a second way of 
maintaining the prestress if one would fail. 
An important advantage of prestressed concrete 
which has great consequences for this design 
is the elimination of tensile stresses. Since 
this concrete structure forms the outer shell 
of the building watertightness of the concrete 
is of great importance. By eliminating tensile 
stresses cracks are eliminated too, which 
makes it much easier to make the concrete 
structure watertight. 
The concrete slabs in the north part of 
the building are one-way slabs spanning a 
distance of 9,5 metres. In order to maintain 
the slenderness of the structure the structural 
height is set to a maximum of 300mm. Including 
the thermal layer and interior finishing the 
thickness of the horizontal slabs is equal to 
the thickness of the concrete walls, 500mm. 

The concrete slabs in the south part of the 
building are two-way slabs with cantilever 
parts. The maximum span in the roof is equal 
to 14 metres and the maximum structural 
height is set to 500mm. The thickness of 
500mm is applied at the place of maximum 
span, which is set back from the slabs edges. 
By this means the thickness of all concrete 
elements is perceived as being equal. 

In the next phase of my graduation more 
detailed information will be given on the 
method post-tensioning and the structure will 
be calculated according to the Eurocodes.
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CONCLUSION 
This thesis was written on Dutch identity and 
sustainability in architecture. The task of the 
graduation studio was to design the new 
Dutch embassy in Norway. The current Dutch 
embassy is located in the city of Oslo, which 
is the capital of Norway.
Research on national identity pointed out the 
two expressions of identity in general: the 
static expression and the dynamic expression. 
It is stated that the static expression is 
strongly dependent on what others see and 
remember and that the dynamic expression 
is more relying on the person or group itself. 
Something that the Dutch want to be identified 
with, and are identified with, is water. As 
mentioned in the first part of the thesis, Dutch 
cities are seen as good examples in the field 
of waterfront redevelopment. This, together 
with the fact that the city of Oslo is currently 
redeveloping its waterfront, has led to the 
main research question in this  graduation 
project: “How to redevelop waterfront areas?”
The research on waterfronts has pointed out 
the importance of the presence of public 
spaces at the waterfront, which has led to 
the design of the public space, defined by 
the building that accommodates the new 
Dutch embassy, on the waterfront of Oslo. 
The relation between the building and the 
water is as strong as the relation between 
the water and the Dutch. This relationship is 
manifested in the architectural language of the 
building design. On one hand, the building 
opens up towards the water providing wide 
and panoramic views of the fjord and, on the 
other hand, the slanted façades, located on 

the waterfront, address the view to the water 
in different levels in the building. Furthermore, 
the building mass creates an outdoor space 
where the water and the fjord can be perceived 
and experienced. 
Furthermore, the Dutch characteristic 
“openness on distance” attracts people towards 
the water. The building design, characterized 
by the transparent boxes on the side of the 
city, makes an open and welcoming gesture 
towards the city and it citizens. When one 
is closer to the building the urban path and 
terrace, running into the water, takes over the 
role of leading the people towards the water. 
On this distance to the building the vertical 
concrete slabs distinguish the semi-public part, 
being the embassy, from the public parts, 
which are the exhibition room and the part 
with the meeting rooms. 

The waterfront is not only approached in a 
Dutch way, but also in a sustainable way. 
This has led to the concept of maintaining 
the atmosphere of the harbour, respecting the 
context and its history, and taking care of 
the water. By including a constructed wetland 
to the design the social and environmental 
aspects of sustainability are considered in 
the process of waste water purification. The 
social aspect of sustainability is considered 
in the educational function of the constructed 
wetland and the environmental aspect in the 
technical function of waste water purification. 
Another aspect of sustainability, considered in 
this design, is social acceptance. The building 
which accommodates the Dutch embassy is 
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part of the city, rather than being a piece of 
the Netherlands in Oslo. Besides the embassy 
function, the built  accommodates other 
functions which are used by the citizens, and 
creates an urban space for the city. 

The design described in this thesis is 
focused on the integration of architecture and 
structural design. Structural members have 
great aesthetical value, which have been an 
essential part of the design from the very first 
design phases and cannot be separated from 
the architectural design. The concrete walls 
lead the desired movement towards the water, 
focus the view towards the water, separate 
the three functions from one-another, transfer 
the loads to the foundation, and are part 
of the buildings outer shell. These concrete 
members are designed as robust elements 
forming the protecting shell of the building. 
Furthermore, the material concrete and its 
grey colour perfectly fit in the atmosphere of 
the harbour and in the humble character of 
the building. The combination of the materials 
concrete and wood on one hand enhances 
the distinction between shell and core and, on 
the other hand it marks those points where 
indoor and outdoor intermingle. 

To come to an end a last phrase is given 
on the design of this building located on the 
waterfront of Oslo: The identity of my design 
is manifested in its dual character of openness 
and closeness, of elegance and robustness, 
and of humbleness and attractiveness.
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PERSONAL - REFLECTION
The graduation studio Norway was meant 
for thinking about and doing research on 
identity and sustainable architecture. What is 
interesting is that both have many faces and 
are extremely interesting to research and to 
find an own way with. Personally speaking, 
what makes these themes even more 
interesting is the fact that both terms very 
much depend on the context in which they 
are used. It is at their dependence on context 
where these terms meet my fascination for 
dealing with their time and place. 

During the M3 part of my graduation I got to 
know the many faces of identity (Dutch identity 
in particular) and sustainability, not only from 
research done by myself, but also from other 
students in the studio. Working together on 
one single theme provides an opportunity to 
learn from each other and get to appreciate 
and understand the point of view of others. 
After all, an architect should not only have a 
strong point of view, but should also be aware 
of what others think, as the architect designs 
buildings for others. To think about different 
scenarios and examine different options is of 
utmost importance. A designer can think of 
these different scenario’s themself, but when 
talking with others completely new questions 
arise, which lead to interesting solutions.
The above is what I did in my design process, 
talking with friends, colleagues and tutors. 
Each time I got good questions to think about, 
in addition to the questions I already asked 
myself, which made my design better. 
 

Something that also improved my design and 
what I enjoyed most during this graduation 
period was working with physical models; From 
the start of the design process I made models 
to provide myself with a three-dimensional 
view of the design. Working on five different 
scales made me able to consider the building 
design from different perspectives. The design 
process started with a model on scale 1 to 
500. Later, the designed volume was tested 
in a model on scale 1 to 1000, considering 
the volume in a larger piece of the city. On 
scale 1 to 200 the relation between different 
indoor and outdoor spaces was designed 
and on scale 1 to 100 the materialisation, 
structure and daylight design were examined 
and improved. This design process with 
physical models, which started on scale 1 to 
500 ended with a detailed model on scale 1 
to 50. However, this was not the end of the 
exercise of zooming in and out on the design, 
as at the same time I modelled the design in 
2D and 3D computer programs, allowing for 
designing on 1 to 1 scale. 

What I enjoyed the most during this graduation 
period I also learned the most about. Working 
with models is a time-consuming way of 
designing. Therefore, one should be very 
efficient in doing this exercise in the time 
available. This efficiency can be achieved by 
thinking very well about what each model or 
scale should make clear and selecting the right 
materials and the degree of detail accordingly. 
During the process of making working 
models I learned many things that helped 
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me make the final model. Another exercise 
that I enjoyed a lot in this design process 
is combining the disciplines of architecture 
and structural design. Making an integral 
design and approaching both disciplines from 
the start of the design process, although not 
always in the same time, was my goal and I 
am satisfied with its achievement, which made 
me even more confident in combining both 
disciplines in practice. 

This graduation period has been a valuable 
experience to me and has brought me a big 
step closer to the practice of architecture and 
field of construction.
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