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Location
The project is located 
in The Netherlands, in 
a green area between 
Delft, Rotterdam and 
The Hague called 
‘Midden Delfland’. A 
rural area 7 meters 
below sea level used for 
agriculture righ now.Airial photo of Midden-Delfland

Google Earth, 2023

Location of the project
Google Earth, 2023
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Unsustainable polder
Currently, Midden-Delfland is a 
polder, mostly consisting of peat 
ground. It functions as a green lung 
between three busy cities but is in 
danger with the ever expanding 
cities in The Netherlands. Looking 
back at history -maps above-, the 
area used to be a lot bigger than 
it is nowadays. Starting after the 
second world war, the green started 
to disappaer in favor of expanding 
cities. The remaining green polder 
is pumped dry as a typical Dutch

polder to keep the ground usable for 
agriculture. This way of handling the 
ground has the side effect that the 
dry peat evaporates and the ground 
thus keeps getting lower, causing 
severe problems for the usability 
and the protection against water 
in the near future. The landscape 
architects of ZUS came up with a new 
water management plan to change 
this situation and to create a more 
sustainable way of preserving the 
polder as a green, sustainable  and 
productive landscape.

New plan for Midden Delfland created by ZUS
ZUS, 2022
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New plan by ZUS
To create a more sustainable and 
future proof area, ZUS proposes 
one key element: stop pumping the 
water out of the peat so the ground 
stops shrinking even further. The 
water can still be pumped away, but 
not below the ground level anymore 
so the naturally wet peat keeps wet 
and has no chance to evaporate 
causing an enormous amount of 
CO2. The annual impact of pumping 
water out of peat grounds, existing 
of dead plants that have embodied 
carbon in them, is around two giga 
tons of CO2, counting for 5% of the 
worldwide polution of greenhouses 
(Günther, A. 2020). This means that,

with the new plan, the area cannot 
be used anymore the way it is used 
now. To create new opportunities, 
ZUS created four new zones within 
the area, being: a forest zone where 
water resistant trees will grow, a wet 
peat zone where parts will be used 
for storing water in wet months to be 
used in dry months, a semi-dry peat 
zone that is kept wet but can still be 
used for more traditional farming, 
and urban zones along the edges, 
where housing is planned. The MSc 
3-4 studio asked us as architecture 
student: how can we still inhabit this 
place and how can we build dwellings 
in it to also solve the current housing 
crisis in The Netherlands?

New zones created by ZUS
ZUS, 2022
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Five architectural themes
To answer the question how we as 
architecture students in the group 
of Dwelling, Advanced Housing can 
create dwellings in this challenging new 
area, the tutoring teachers Olv Klijn and 
Robbert Guis set up five themes. These 
themes being: affordability, inclusivity, 
sustainability, gender equity and building 
resources. Each student had its prefered 
main theme at the beginning of the 
project and was placed in a like minded 
sub group with 3 or 4 students to work 
out a more detailled plan of these 
themes. I of this thesis was assigned to 
the sub group of affordability, creating 
affordable houses as main ambition 
and purpose.

Edited black white version of the zone map

The five main themes 
each student had to 
work with, using one 
theme as a main and 
two or more other 
themes as supporting 

ambitions
Adobe Stock Icons
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Location analysis
To get a better understanding of 
Midden Delfland and to conclusively 
choose a 500 by 500 meters zone of 
interference, we as a group of four 
students did a thorough analysis of 
the location. The full research is in 
a separate document, but highlights  

leading to our final plot of 
interference will be shown in this 
thesis. The main idea was to search 
for a prototype location with four 
different approaches which are a 
pilot to further affordable expansion 
of Midden Delfland in the possible 
future.

Soil composition map
ZUS, 2022

Single low rise building

Clustered low rise buildings

Mid rise buildings (3-6 stories)

High rise buildings (>6 stories)

Special buildings

Research to existing 
buildings in the area 
to map how the built 

environment currently is 
in Midden Delfland
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Above: area height map
ZUS, 2022

Below: possible two final locations
Group Affordability analysis
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De Zweth as a prototype village
After several weeks of research into topics like 
existing amenities, accesibilty of the area, existing 
traffic structures etcetera, we choose the small town 
‘De Zweth’ as our site of intervention. Another main 
reason for choosing this location is to also adresses 
how existing villages should be treated in the ZUS 
plan and with the new dwelling plans.

Dividing the area in 500 
by 500 meters plots with 

different villages and 
locations marked where 

intervention was possible.

Different prototype villages 
for further expansion of 
affordable dwellings within 
the urban plan of ZUS.

Rising housing prices in 
Midden-Delfland

Statista, 2022
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Above: 500x500m intervention zone
Images Google Street View

Below: atmosphere images of De Zweth 
Google Street View
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Several further analysis of the 
chosen location of De Zweth

Affordable rural houses
As mentioned, key elements choosing 
the Zweth as a location of intervention 
are the great accesibility to Delft and 
Rotterdam by both car, bike and 
-for Midden Delfland terms- public 
transport. This makes the location 
attractive for affordable dwellings 
targeted to for example young prof-

fessionals that work in the city and are 
entering the housing market without 
much to spend. The rural area of The 
Zweth has significantly lower dwelling 
prices than Rotterdam and Delft (CBS, 
2023) and can therefore provide more 
affordable dwellings while still being 
close to the big cities, focussing on 
the main theme of affordability.

WWHHAATT  IIFF??
We build on location 1

in terms of accessibility

WWHHAATT  IIFF??
We build on location 2
in terms of accessibility

Bad connection to De Zweth: 3 
min bike, 9 min walk, 17 min car

Bad connection to De Zweth: 3 
min bike, 9 min walk, 17 min car

Good reachability to a mall Mediocre reachability to a mall

Mediocre reachability with public 
transport

Slightly better reachability with 
public transport

Car reachability slightly worse 
than location 2

Nearer to a highwaym a little 
better than location 1

Bike reachability about the same Bike reachability about the same

CCoonncclluussiioonn
No clear ‘better or worse’ for both locations. Location 1 has a slightly better connection to a mall, loc 2 is slightly 
better reachable by public transport but the bike accesibility. Loc 1 seems to be more suitable for younger people with 
growing children and working at home due to a worse connection by bus but a slightly better connection to schools 
and stores by bike. Both location have about the same bike time to the cities and train stations, but loc 2 makes these 
places better accesible by bus which makes it easier for elderly or disabled people. Also loc 2 nearer to hospital

MMoorree  ssuuiittaabbllee  ffoorr::
Younger people and families due 
good connection by bike to 
utilities and less dependent by 
cars and public transport

MMoorree  ssuuiittaabbllee  ffoorr::
Elderly due to a better 

connection to public transport 
and near a highway, more easy 

to go to the cities by bus

Area of intervention Accesibilty research
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Location of intervention area, 
De Zweth, Midden-Delfland
Google Earth, 2024
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Chapter 2
Research theme and proposal
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Architectural position & background
Background
Before delving into the specifics of my 
research theme and design, I would 
like to provide a brief overview of my 
architectural position. I firmly believe that 
integrating vernacular and local traditions 
into new designs or renovations can result 
in more livable, beautiful, and better-
built environments. This conviction has 
led to my involvement with the Industrial 
Heritage Foundation of Amersfoort, 
the local historical association, and the 
International Network for Traditional 
Architecture & Urbanism, a global 
movement dedicated to the construction 
of new traditional architecture.  
There are several reasons why I advocate 
for this sometimes controversial 
architectural movement. Firstly, 
traditional architecture is rooted in 
centuries of knowledge about which 
design elements best suit specific places. 
By examining these local traditions and 
understanding the local architectural 
language, buildings can be designed 
to harmonize with their surroundings. 
Secondly, numerous studies have 
shown that this approach is generally 
preferred by the public over modernist 
or functionalist architecture. It fosters 
a sense of belonging and creates 
environments that are perceived as 
pleasant rather than offensive. My  
believe with traditional architecture 
and my desire to contribute to a more 
beautiful, sustainable, and pleasant 

world were key motivations for pursuing 
architectural studies seven years ago. 
 
In my observations, new traditional 
designs often focus solely on replicating 
older styles without fully understanding 
the context or incorporating other 
important factors. This realization 
motivated me to dedicate a full MSc 
year to Heritage & Architecture. During 
this time, I gained a deep understanding 
of the architectural language of 
different places, the perception and 
core values of traditional design from 
various eras, and how we can learn 
from the past for future developments.  
I believe that traditional architecture 
should not be limited to heritage projects 
alone: it should also be applied to future 
developments, especially affordable 
housing. This belief guided my decision 
to follow my MSc3 and MSc4 graduation 
course within the domain of ‘Dwelling.’ 
My goal was to apply my knowledge 
of traditional architecture to create a 
new affordable housing complex. The 
theme ‘learning from the past to create 
the future’ was chosen early in the 
project to ensure the use of authentic 
traditional elements, moving beyond 
mere replication of aesthetically pleasing 
features. Traditional architecture is 
much more than that; it often includes 
rational reasons and justifications for 
using traditional elements, which I aim to 
incorporate into my designs.
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MSc 1 Heritage design

ON6 Bachelor design

MSc 2 Heritage design
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Research proposal d.d. 10-10-2023
The next step after analysing and choosing a location of 
intervention with a the Affordability sub group, was to 
write a research proposal creating a path and main theme 
that would be a guide for the whole design process. Added 
here is a copy of this propsal, with the main overarching 
theme being: learning from the past to create the future.
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Revised research question
After the P2 d.d. February 8, 2024, a revised research question 
was set up to better fit the updated ideas I had. The new research 
question became: ‘What can we learn from the past to find 
solutions for sustainable, affordable and inclusive built environments 
for the future’, better following the later added ambitions.

Connection to the themes & timeframe
The definitive research proposal and research question are based 
both on my personal interest/facination in traditional architecture and 
the studio themes of Affordability, Inclusivity and Sustainability. The 
main personal aim is to create a new building that incorporates these 
studio themes by using research to traditional/vernacular architecture 
from the past. As a timeframe for what is called ‘traditional’, I did 
not want to limit myself to a specific frame like ‘1850-1950’ since 
for different themes there are different eras where the most impact 
was made and where the most inspiration could be drawn from. The 
research era used will therefore be between 1200 and 1950, with 
previously done research to architectural history as a guideline at 
which eras could be taken the most lessons for different themes. For 
example, with sustainability the main era will be medieval buildings 
and their construction, for affordability however early social housing 
projects from the 1900s. What I consider traditional architecture, 
is architecture that was a clear evolution from another era based 
on years of experience instead of a revolutionary architecture that 
aimed to break with past traditions and wanted to be free without 
historical context. The architecture of the ‘Delftsche School’ from 
the 1920s-1950s for example is one of the latest forms of traditional 

architecture that was based on historical principles.
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Definitive research scheme

Start of project

Studio ambitions

Affordability Inclusivity Sustainability

Personal ambitions

One p. households, big building but fitting the location, inspired from the past
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Research: literature & case studies to traditional architecture forms, each with a different time frame where the most lessons could be learned (1200-1900)

35-90m2 houses Like minded clusters Wear free structure

Sharing facilities Collective functions Flexible floors/ facades

Fitting in the location: spacial lay-out, colors, textures, shapes 

Human scale based measurement system

Proposal for 190, 
small dwellings

85% <50m2 for usage 
of shared spaces

5 clusters with unique 
dwelling types & gardens

Shared functions 
fitting the target group

Wear freeconcrete 
column/vault structure

Open/changeable 
floorplans and facades

Dwellings designed 
for solo dwellers

Dwelling access via 
bright cloisters

Usage of ‘Zweth’ 
colors and shapes

Traditional architecture 
in a modern way

Energy efficient 
passive principles

Grid size of 10,5 x 
10,5 (3,5 x 3,5)

Further research into the specific design implications

Design phase, using the worked out ambitions as main ingredients combining with my personal interests

Architectural position: traditional architecture as a tool for a 
better, more livable and user oriented dwelling complex that 

solves the affordable housing crisis
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Chapter 3
Target group & ambitions
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Target group
For architects designing dwellings, the 
question will always be: for whom are 
we designing? In the case of Is project, 
the main task was to built ‘affordable 
dwellings’, trying to design a building 
with affordable houses to tackle the 
current (affordable) housing crisis in The 
Netherlands. Research shows us that 
the most troubled group are the solos, 
people living in a house alone: the one 
person households. Currently 39% of all 
households in The Netherlands are living 
completely solo (CBS, 2022), over 7% are 
solo parents with children (CBS, 2022). This 
brings the total one person households 
to 47% of all Dutch households, while 
66% of all Dutch houses are family houses 
averaging 130m2 (CBS, 2022), showing 
the dire need of smaller, cheaper one 
person house holds. This was therefore 
choosen as the main target group before 
designing the building.

Proposed dwelling types

Research to the target group

Infographic  for the proposed 
target group

de Vries, David. 2024
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Preliminary target group mix proposal
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Preliminart shared spaces proposal
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Ambitions
With a target group determined, the 
main design ambitions were set up.  
The five main themes as proposed 
by the tutors in the beginning of the 
project were: Affordability, Inclusivity, 
Sustainability, Gender equity and 
Building resources. In the described 
project in this thesis three main 
themes will come back: affordability, 
inclusivity and sustainability.
	 The main design idea is: 
affordable housing for one person 
households. Since this target 
group is vulnerable to loneliness 
and a segregated lifestyle, another 
main topic in this project will be 
inclusivity. Inclusive referes to the 
shared commitment needed to 
bridge differences, promote social 
cohesion and prevent polarization 
(KIS, 2022.). The main idea by 
creating an inclusive building is 
to create interaction between the 
different solos, creating what is 
also called an inclusive micro city. 
This inclusive micro city will consist 
of a building with like minded sub 
groups where each one person 
house hold has its own private 

house within a larger complex with 
shared amenities, also saving on 
private space to further enhance 
the ambition to create afforable 
houses. Other benefits of inclusive 
houses are, according the Dutch 
Knowledgde Center of Inclusive 
Living (KIS), that it decreases racism, 
helps to gain respect, helps to 
bridge different target groups and 
prevents polarization, segregation 
and loneliness.
	 The third main ambition will 
be sustainability. The reason for this 
is obvious since mankind faces rapid 
climate change that will have major 
consequences for life on earth. 
The construction sector accounts 
for about 38 percent of global 
CO2 emissions. Material use alone 
accounts for 11 percent of global 
CO2 emissions and demolition-new 
construction counts for in total 28% 
(Rijksdienst voor Ondernemend 
Nederland, 2022). This shows us that 
architects and builders have a huge 
impact on this climate change and 
sustainability should therefore be a 
ambition embedded in the design 
fase of a building already.
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Research and design
Connection to the three main 
ambitions and the research theme, 
two question were asked by I. The 
first being can I as an architect create 
affordable built environments in a 
sustainable, future proof way where 
interaction between different groups 
is created? The second being did 
the past learn us lessons on what 
architects should and should not do 
in order to buildings that include 
these ambitions? To answer these 
questions, the main ambitions are 

worked out and defined in a clear 
way before the design process was 
started to embed the ambitions in the 
design from the beginning. The way 
these ambitions are further defined is 
by reading literature and doing small 
case studies to conclusively come 
up with concrete design solutions 
that could be further explored in the 
design process.

The method for researching the 
ambitions consists of asking the same 
explanatory questions and trying to 
answer these in a scientific way. The 
questions I asked hisself are: why, 
what and how. For example: why do 
we need affordable housing, what is 
affordable housing, how do I define 
affordable housing and in what way 
can the solutions be implemented 
into the final design. 

Monastery ‘Onze Lieve Vrouw ter Eem’ 
in Amersfoort. A vernacular building 
typology where affordable and inclusive 
living came together
Archief Eemland
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Why affordable housing?
Why we in The Netherlands -and especially 
in the Randstad- need affordable 
housing, can be answered by serveral 
things. When looking internationally, The 
Netherlands belongs to the top 3 of how 
much of the average income is payed 
for living, only to be topped by Greece 
and Denmark (Eurostat, 2021). Almost 
30% of the anual income of a households 
therefor goes to a house, this being even 
higher for the anticipated one person 
households. This percentage should 
be lowered significantly to create more 
affordable housing.
	 When zooming in to a national 
level and comparing the prices of houses 
(buy and rent) and the wages, this 
statement is further backed up. Between 
1970 and 1994 the housing prices and 
the wages were in balanced, having 
houses that were affordable to those 
who needed them. After 1994 these 
two factors started to seperate rapidly, 
with prices of houses rising much more 
than the wages (CBS, 2020), creating the 
current situation where Dutch people pay 
a very high percentage of their wages just 
for living, if they can even find a house. 
Again, especially the solos have the most 
trouble finding an affordable house since 
these households consist of one income 
instead of more.

Affordability

Housing costs percentage Eurostat, 2021

Housing costs and wages over time CBS, 2020

Rapidly rising housing prices CBS, 2022
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The price of a house is largely based on 
the square meter price, which on itself is 
mostly based on the location in which 
the dwelling is located. The more popular 
a location is, the higher the square meter 
price will be. The size of a dwelling (with 
the main push factor being location) is 
therefore the main part to determine the 
price. Since Midden-Delfland is located in 
the widely popular and highly urbanised 
Randstad, the square meter price is 
above average. According to Academica, 
the average square meter price in The 
Netherlands in 2023 was €3112, the 
average price in Midden-Delfland is 
€4382. Since we already estabilished 
that the market is not building much 
houses for the one person households 
but mostly for families, dwellings around 
Midden-Delfland are exponentially more 
expensive than what these individuals 
can pay. This is further confirmed by Coen 
Teulings, head of the Central Planning 
Bureau of The Netherlands, stating: 
‘Especially in Amsterdam, too many homes 
are being built that are at least 70 square 
meters and often too expensive for young 
people. If you build homes of 30 square 
meters, they would sell very quickly. If 
smaller apartments are built, they also 
become more affordable for younger 
apartment dwellers. Then you get into 
the low middle rent of 750 euros a month, 
you can get 30 square meters for that.’ 
This statement confirms that a main 
factor for the price of a dwelling is the 

Housing costs percentage Eurostat, 2021

size, and since there are not that 
much houses for the large group of 
one person households, there is a 
huge potential for the development 
of smaller, one person households 
dwellings.
	 To test the hypothesis, a 
small chart was made using the 
square meter price of Midden-
Delfland and calculating the average 
price for three types of houses: a 50 
square meter house, suitable for 
solos, a 90m2 suitable for a one 
person parent with children and a 
130m2 dwelling, which is about the 
average size of a family home that 
counts for 66% of all houses in The 
Netherlands. The table shows that 
in order to make more affordable 
houses, the size needs to be reduced 
significantly.

Table of housing prices CBS & Academica
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Justus van Effencomplex, 1922

What & how affordable housing?
To further research what affordable 
housing actually is, a collective case 
study was done early on with the 
‘Affordability sub group’. We as a group 
of four students analysed the Justus 
van Effencomplex in Rotterdam, a 
municapality built apartment complex 
from the 1920s to create affordable and 
small but efficient houses for the working 
class. The full analysis can be seen in a 
seperate document, but some highlights 
in relation to affordable housing are 
shown in this thesis.
	 All the dwellings in the historical 
reference project were 50m2, but there 
were different types of these units for 
different sub groups. This 50m2 meant 
that the, multiplying it with the square 
meter price, that already by reducing 
the size people actually needed instead 
of how much investors wanted to earn, a 
dwelling could be much more affordable. 
Secondly, many shared amenities were 
added to further reduce the size of 
the individual dwellings to make them 
even more cheap. Shared functions for 
example were storage areas, bath rooms 
(a bath house was added), laundry spaces 
and the gardens. When we translate 
these shared spaces to the present, they 
can still be a way to make houses more 
affordable. With dwellings below 50m2, 
it is not mandatory to create individual 
gardens and individual storage areas 
(Bouwbesluit 2024).
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Co-op housing ownership to  make houses 
more affordable on the long term

Graph from ‘Operatie Wooncooperatie’ 
on estimated monthly housing costs for 
a dwelling of 75m2, comparing a housing 
coorperative to a traditional rental hous. 
Since coop’s do not have a profit aim, the 
houses are much more affordable in the long 

term. Kuenzli, P., Lengkeek, A. 2022

By also creating a bath house 
as an inclusive shared space like 
the Justus van Effencomplex, the 
bathrooms of individual dwellings 
can be reduced to a minimum 
and therefore making them more 
affordable. Also, the laundry room 
can still be collective to both create 
a more inclusive building as well as 
a more efficient individual dwelling 
by saving on needed space. During 
the same research to the Justus van 

Effencomplex, another study was done 
into co-op housing models to create more 
affordable houses. We as a group analysed 
a thesis on why housing coorperatives in 
Sweden are succesfull in creating more 
affordable dwellings. Secondly, the book 
‘Operatie Wooncoöperatie’ was read to 
further understand how this ownership 
model can help to create more affordable 
dwellings.
	 A housing cooperative is a form 
of shared ownership where residents 
collectively own and manage the 
property, offering a third alternative to 
traditional buying or renting. A group 
of people finance a dwellingcomplex 
together and so they become shared 
owner of the complex. They then pay a 
monthly rent to this coorperation which 
is used to pay back depts, maintanance, 
etc. While the initial costs of an individual 
dwelling are only a bit lower than a 
traditional rental house (Kuenzli, P., 
Lengkeek, A. 2022), over time they will be 
much more affordable. The Is established 
that a dwelling of 75m2 in a coorperation 
will costs €1.100 each month in the first 
year while a traditional rental dwelling 
will cost €1.250. After 40 years, the price 
of the coorperative dwelling will be 
€1.600 and the traditional house €4.000, 
showing that a coorperation is a solution 
to permanent affordability, instead of 
only temporary affordability like now very 
expansive working class houses from the 
early 1900s.
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Is interpretation of the affordability research 
with three ingredients to make more affordable 

dwellings.

Benefits of a housing coorperative CCfCD, 2021

Shared bath house Londonist, 2020

Defining affordability
After the research, a final interpretation 
and definition was written to be used 
in the final design of the project. The 
definition I made is: affordable housing 
involves the design and realization of 
smaller-scale housing with efficient 
space utilization. This is supported by 
incorporating shared facilities that 
enhance the individual living space. In 
addition, cooperative ownership can be 
a tool to create long term affordable 
housing, where residents participate in 
the management and development of 
the built environment.
To give more concrete design sollutions 
for affordable, one person households 
compared to traditional family houses, 
a list of proposals is written down:
-Minimize dwelling sizes to 90m2 or 
below (different types)
-Bring back the amount of unnecessary 
rooms like several bed rooms, a 
storage room and a balcony
-Creating a shared spa/bath house to 
minimize the bath rooms
-Create shared gardens to lower the 
amount of ground needed
-Use cooperative ownership to detach 
the price of the dwellings from the 
square meter price and therefor keep 
the prices low over a long period
-Sharing spaces like laundry rooms 
and storage rooms
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Inclusivity

Why inclusive housing?
Inclusive living in itself is already an 
important ambition for architects. H. 
Bellaart from the Knowledge Platform 
for Inclusive Living (KIS) describes 
the need for inclusive environments 
by saying: ‘Especially in times of 
polarization society should no longer 
be about “us-versus-them,” but about 
connection between different groups: 
white-black, rich-poor, religious or 
non-religious, etc.’ According to KIS 
it is especially important to create 
an inclusive built environment for 
people living solo; the one person 
households.
	 Since this specific group 
consists of people living alone most 
of the time, they are more vurnerable 
to loneliness and segregation. That 

loneliness is a problem that needs 
to be taken seriously, is also backed 
up by the knowledgde platformd 
Psychologists in the Netherlands, 
stating: ‘Loneliness affects 40% of adults 
in the Netherlands. This loneliness is 
often accompanied by feelings of loss 
and disappointment. For example, 
because you have no friends to do fun 
things with, someone you can talk to, 
or you have the feeling that no one 
understands you’. The percentage of 
persons feeling lonely and the amount 
of one person households are directly 
links, which shows the need to create 
inclusive built environments in general, 
but specifically for people living solo 
like proposed in Is building.
	 Inclusivity often is a wish of 
city developers and municiaplities, 
but studies show us that when 
not done properly, the results 
may be the opposite of what was 
intended. A Dutch research that did 
thorough investigations to inclusive 
neigborhoods, is Introduction Special 
Issue: Mixing Neighbourhoods: Succes 
or Failure. The results of the research 
are that often the wish did not work 
out and that in some cases, the 
neighborhoods became worse built 
environments than before they were 
made ‘inclusive’, stating: ‘Many studies 
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How inclusive housing?
In order to create built environments 
that help to attack loneliness, 
segregation and happiness, multiple 
architectural interventions are 
possible. In a research published by 
KIS, the following is stated: ‘For an 
inclusive neighborhood to work, it is 
important to meet your neighbors so 
you can recognize and place them. 
We call this public familiarity. For this 
we need shared places, this can be 
outdoor spaces as well as in facilities 
such as libraries and community 
centers. Here it is important that 
meeting places have different things 
to do’ (Uyterlinde, M. 2022).
	 Backed up by the research 
conducted by Bolt & van Kempen, 
sharing facilities and amenities 
among inhabitants of a building 
is a vital part of creating inclusive 
neighborhoods that are actually 
proven to work. By creating these 
places, the individuals can find like 
minded people where they feel 
familiar. This made I do a research 
on different city models, being the 
medieval town where every group 
lived inside one wall together, the 
zoned town as designed between 
1850 and 1950 where every target 
group was split -mostly by income- 
to different neighborhoods, and the 
hyper inclusive places from after 
2000 where every group is mixed.

have shown that mixed neighbourhoods 
are not necessarily better places to 
live than other neighbourhoods’ and 
‘evaluations of tenure diversification 
find either no effect on social cohesion 
(Bolt, G., van Kempen, R. 2013). 
Reasons given on why mixing target 
groups and trying to create more 
inclusion does not work, are: people 
feel even more alone due to a lack of 
like minded people or places where 
they can meet like minded people & 
people living solo can feel estranged 
and alone when their environment 
is mixed so they do not feel a 
connection to anything or anyone 
anymore. This hypothesis is further 
backed up by a research published 
by the earlier mentioned KIS, stating: 
‘When population groups with different 
characteristics have little to no contact, 
we speak of segregation. There are 
different forms of segregation: mental, 
sociocultural and spatial segregation’ 
(Uyterlinde, M. 2022).
	 However, these researches 
are not against inclusive built 
environment, but they tell us that if 
‘inclusivity’ only is an ambition but 
not properly worked out, the results 
are nihil or even absent. In the same 
thesises there are multiple examples 
given on what architects or urban 
planners can do in order to create an 
inclusive environment where people 
actually feel happier.
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Mixed neighbourhood

Mixed neighbourhood

Mixed neighbourhood

Mixed neighbourhood
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Personal conclusion & interpretation of the research

Recent succesfull projects

To see if the concept of a medieval town still works in new constructions, I looked at two recent 
completely new projects that used this idea: Poundbury in England and Brandevoort in The 
Netherlands. Both towns are completely designed as a medieval town both in spacial layout as 
an in architecture. Both were built with a mix of low, middle and high income groups as planned 
inhabitants, but due to its succes and its beloved (urban) architecture housing prices have 
increased more than average the last decade. It shows that the concept works, but measures 
must be taken to avoid that the place becomes only for high income groups and stays affordable.

Poundbury (GB) Brandevoort (NL)
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Defining inclusivity
The research to the medieval town 
as a golden balance between living 
inclusive but also with like minded 
people shows us that a large, co-
op dwelling complex can function 
as an inclusive and affordable micro 
city. ‘Social inclusion’ in such a 
built environment can be seen as 
a contemporary interpretation of a 
medieval town, where a lot of different 
people live together in a (micro) city, 
but still feel attached due to natural 
sub zones and shared places like a 
church and market. I conclusively 
defines inclusivity as small, like 
minded sub groups living together in 
one building –a micro city, creating 
as an architect collective spaces and 
facilities in between these sub zones 
where interaction can happen and like 
minded people form new clusters. The 
like minded sub zones are made with 
similar dwelling types which attract 
partly like minded solos. These sub 
zones can function as seperate co-
ops as mentioned in the affordability 
research.
	 To connect to the learning 
from the past theme, a study was done 
to the oldest form of living together: 
a monastery. In these vernacular 
buildings like minded (christian 
woman or men) people lived all 
together but within sub groups. The 
research is shown on the next pages.

Is interpretation of the social inclusion research 
with two ingredients to make more inclusive 

built environments.

Design interpretation of an inclusive building

A shared living room in a co-op house in 
Sweden and a library, both functions that create 

interaction and public familarity Residence, 2018
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Sustainability
Why sustainability?
In recent decades, the urgency of 
building sustainably has become 
increasingly evident due to the 
undeniable effects of climate change. 
High levels of CO2 in the atmosphere 
contribute to the rising of global 
temperatures, triggering melting 
ice caps and therefore raising sea 
levels. Regions like the Netherlands, 
where Is project is located, face 
increasingly high risks of flooding 
due to increased rainfall. 38% of all 
global CO2 emissions are caused by 
the building sector, with material 
production alone accounting for 
11% of global CO2 emissions and 
the demolition and new construction 
of buildings caunting for 28%. This 
shows us that the building sector 
has a huge impact on the global 
problems caused by the emission of 
greenhouse gasses (Rijksdienst voor 
Ondernemend Nederland, 2022).
	 Architects can prevent these 
emissions by using several strategies, 
with two main scenarios being to 
design a building that can stand for a 
very long time or to design a building 
that has a very low initial CO2 impact.
Both strategies are preferable, but 
only when choosing one focus, it can 
be conducted well.

Rising CO2 levels over time CO2levels.org, 2024

Rising Dutch temperatures KNMI, 2024

Rising Dutch rainfall KNMI, 2023
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How to build sustainable?
To determine which strategy is the 
most usable to build a sustainable 
building, a small research was done. 
Climate specialist of the TU Delft Andy 
van den Dobbelsteen says about this 
topic: ‘The construction of new buildings 
cause 30% more CO2 emissions than 
renovating an old building’, saying that 
renovating most of the times is better 
for the environment than demolition 
and renewing, thus indirectly saying 
that in order to create a truely 
sustainable building, it is important to 
design one that can withstand the test 
of time for a very long time.
	 This is further backed up by 
the publication ‘Building with Time’ 
(Bouwen met Tijd, BmT) by the ministery of 
VROM and SEV, that researched the 
environmental impact over their 
lifespan. The results show that a 
building has a high CO2 impact at the 
time of construction -stating already 
electricity, transport and production in 
the production stage as a high impact- 
but it will flatten out over time. If the 
building gets demolished every 40 
years, the cycle renews and we are in 
fact building very unsustainable and 
keeping the CO2 loop the way it is.

Annual environmental impact expressed in Eco-
Quantum points of the standard garden room 
duplex at an assumed lifetime between 0 and 

150 years

Sustainability graph for a building that is 
demolished and newly built after 40 years BmT, 

2020

Sustainability graph for a building that is 
maintained well over time and does not get 

demolished BmT, 2020
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What is building sustainable?
If designing a building that can stand 
for a very long time is the prefered 
strategy over a building that stands for 
example 40 years but has a low impact, 
how can architects achieve this? The 
publication Building with Time gave 
multiple suggestions about this, shown 
in the table left. A building that is 
flexible in its use, is built very durable 
with a long technical lifespan, a building 

Graph on why buildings get demolished, with 
stating a decayed construction as a main reason 

BmT, 2020

Table with suggestions that can enhance the 
lifespan of a building BmT, 2020

with an open floorplan and designing 
a building that can be enlarged easily 
over time is prone to have a very long 
lifespan. This does not say that such a 
building can be extremely harmfull to 
the environment in the building phase. 
According to the knowlegde platform 
of circularity, Circularis, Architects 
should always include the R-strategies 
in their design. The R strategies help to 
create awerness into how a building is 
constructed and how we can save on 
materials and reduce CO2 emissions. 
The R-strategies are:  R0 Refuse, R1 
Rethink, R2 Reduce, R3 Reuse, R4 Repair, 
R5 Refurbish, R6 Remanufacture, R7 
Repurpose, R8 Recycle and R9 Recover. 
In the design phase R0, R1 and R2 
are the most interesting into thinking 
what materials we should not use (in 
Is case materials that decay and do 
not withstand the test of time), which 
constructions we should rethink and 
how we can therefore reduce.
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It would be naive for to think that an 
architect can design a building that will 
be the same for over 100 years. Some 
parts of a building will decay faster than 
others, and some will be standing for 
much longer than other parts. To get a 
better understanding of this principle, 
the book ‘How buildings learn’ by 
Stewart Brand was read, where he talks 
about lifespan and creating a building 
that can stand for a much longer period 
of time by learning from the past, fitting 
the research theme of I.
	 One way to look at the lifespan 
of a building, is to divide it into several 
layers. Brand proposed six shearing 
layers, showing how certain layers last 
much longer than other layers. Especially 
on the layer structure and skin, a very 
high lifespan can be achieved. When 
we combine this data with the Building 
with Time book, architects can still use 
both sustainability scenarios in order to 
create a truely sustainable building.

Another thing S. Brand mentions in 
his book is that in order to create a 
building that can withstand the test 
of time, is to not overly a building for 
one function, but to think of multiple 
scenarios of which a building will be 
used in the future. This way of thinking 
is called Scenario Planning and helps 
to think of a building that can stand 
for a much longer period. In the case 
of the project in Midden-Delfland the 
argument can be raised that building 
in a polder 7 meters below sea level is 
never for a longer period than 30 years, 
but there are multiple arguments that 
counteract this idea. First of all, in the 
new ZUS plan the area is preserved for 
the future. Secondly, with the new plan 
-according to ZUS- the ground can 
not be used for much more than water 
storage or building, so why shouldn’t 
we build on it? It is important however 
to adapt the building to the local, wet, 
conditions to let it stand for a long time.

Shearing layers by Stewart Brand to understand the 
lifespan of building parts better Brand, S. 1994
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Examples
To test the ideas of a durable 
construction, the flexible floor plan 
and the scenario planning argument, I 
looked at several buildings and tested 
them on these topics.
	 The first building type looked 
at, are the Medieval ‘Wall Houses’ 
-Muurhuizen- in the Dutch town 
Amersfoort, built between 1410 and 
1500 on the foundations of an old 
city wall. These row houses are for a 
large part still in tact in semi-original 
condition, with only minor changes 
made like replacements of windows 
or changes in the floor plans, proving 
that shearing layers actually are a true 
phenomena. When looking back at 
history, many of these houses had dif-

ferent functions over the years. They 
were all built as houses, but have seen a 
great variety of functions over the years 
although keeping their maintanance 
free wall and roof construction in tact. 
Functions some of these houses had 
over the last 600 years were dwellings, 
warehouses, printing houses, offices, a 
prison, an hospital, schools, a monastery 
and many more functions. Although 
the original designers probaly did 
not think of ‘scenario planning’, these 
buildings perfectly show that a building 
with a durable construction -and 
facade- (structure & skin respectively 
in the shearing layer model) and with 
an open floorplan suitable for later 
extensions really create buildings that 
can withstand the test of time.



63



64



65

Defining sustainability
The research into how to create 
sustainable buildings, shows I that 
the best way is to create a building 
that can withstand the test of time. 
To achieve this, shearing layers and 
scenario planning are used very early 
on in the design process. For the 
choice of materials, I proposes to use 
wear free materials for the structure 
and -of less importance- also the skin. 
Another key element is to create a 
building that has an open floorplan 
to allow changes of functions over 
the years or if the requirements over 
time ask for a different floor plan. This 
means the Refusal (R-strategy) of lead 
bearing walls and the to create an 
even more sustainable building, the 
Rethinking and Reducing of materials 
needed for all layers as proposed by 
Stewart Brand.
	 Conclusively I gave the 
following definition to sustainability: 
‘Designing a building where the 
influence of time is eliminated to 
create a building that can almost stand 
for eternity. This is created by making 
the building technically designed for 
a long lifespan but also suited for 
function changes in the future by 
making it flexible. Using materials 
with a low impact is desired but of 
minor importance’. This definition is 
used throughout the whole design 
process of the new building.

Ambition conclusion
When combining the research and 
definitions of all three ambitions, several 
similarities are visible. Affordability and 
sustainability have the coop housing 
model as a mutual friend, since both 
sustainability and coop’s focus on a 
building that is made for a long period 
of time, instead of only 40 years. 
Sustainability and inclusivity both require 
a building flexible for changes over time, 
given that moral ideas have changed 
significantly over time. Inclusivity and 
affordability both show the importance 

of shared spaces on the other hand.
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Chapter 4
Urban plan & type of urbanity
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Preliminary urban plan for the Affordability group Prototype urban massing study model
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Plan Marysia

Detailled sketch plans of the urban area

Plan Oskar

Plan David (I)

Plan Qiuyu

Group design
As a group, it was part of the project to 
design an urban master plan for the in 
Chapter 1 choosen 500 by 500m plot 
within the borders of Affordability. First 
of all, we choose to place to 500x500 
over the river Schie to create an even 
expansion of De Zweth and to also 
involve the other side of the river, 
which is now very poorly connected by 
only a long bike bridge. We propose 
to make a new bridge for pedestrians 
and emergency vehicles to improve the 
accesibility. Furthermore, since we see

De Zweth as a prototype village for 
the whole Midden-Delfland area, we 
propose to make four completely 
different intervention ideas, all having 
their own philosophy and target 
group to test out different ideas 
for affordable new dwellings near 
an existing village in the future wet 
polder. For the full explanation of the 
other group members’ ideas, this is 
described in their plans. This chapter 
will focus on the area of intervention 
of David, right above in the forest zone 
near De Zweth and the bike bridge.



71

Bridging zones
Since I and group member Qiuyu 
are both on De Zweth side, but 
seperated by a river, we decided 
to make a sports-recreation park 
to include the river more into 
our plans and to make a bridge 
between the two zones. By doing 
this the sudden forest zone will 
not feel as a wall that is seperated 
from De Zweth, but will be part 
of it. We also propose two lakes 
for recreation and storing water, 
which will be below the water level 
of the rivers.

Atmosphere image of the sports forest park
MidJourney AI, 2023
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Type of urbanity
Since the project will consist of 
the handling- and expansion of 
an original village in a changing 
environment, combined with the 
research to ambitions and learning 
from the past, the design task for the 
urban plan is: how do we fit affordable 
housing for one person in De Zweth? 
Since for example five or ten new 
don’t do much to solve the affordable 
housing crisis in the Netherlands, I 
had the ambition to create around 
200 new dwellings while still keeping 
the original, typical Dutch character of 
De Zweth in tact. This created two at 
first glance contradictionary ambitions: 
presevering Midden-Delfland as a rural, 

green area in between cities, but also to 
add a lot of new, affordable dwellings 
with new amenities to breathe new 
life into the dozing small town and 
to really propose a solution that will 
help to shrink the housing crisis. In 
order to tackle these two conflicting 
ambitions, a brief research was done 
on how to handle this problem. First of 
all, De Zweth was compared to a small 
town called ‘Hooglanderveen’ which 
faced similar issues 20 years ago. This 
rural town existed for hundreds of 
years, but with the expansion of the 
neighboring city in the early 2000s, 
many of its traditional farms and the 
original character of the village became 
endangered. The neighboring city



73

wanted to expand its boundaries 
with new, affordable and middle class 
houses, and the old village in fact was 
‘in the way’. The planners took the easy 
way out and just bought out all the old 
farmers, demolished all the cultural 
historical -sometimes centuries old- 
farms and created an entirely new built 
environment with nothing but a few 
streets and the church the same as how 
it used to be. The result is that between 
2008 and 2020, as shown on cadastral 
aerial photographs on the left page, the 
small town disappeared and became a 
new neighborhood of another village. 
This created resistance from the old 
inhabitants and the destroyal of the 
original character. Similar projects 
happened a lot between 1950 en 2010 
with the so called expansion districts 
and VINEX neighborhoods in The 

Netherlands and are one of the reasons 
why a lot of rural, green areas have 
disappaered over the last 100 years.
	 For De Zweth, these destructive 
expansions were the spark that ignited 
Is idea to add one big building instead 
of 200 row houses that would destroy 
the monumental appearnce of De 
Zweth. One building can be seperated 
from the village, but still bring new life 
to it. It can be free standing, but still 
architecturally connected. This created 
the new ambition: adding one building 
to keep De Zweth the way it is now and 
preserve it for the future.
	 How to handle this ambition 
and what to do with the new building, 
is explored both on the next pages as 
well as in Chapter 7.

Philosophy on the type of urbanity near De Zweth 
in order to  preserve Midden-Delfland as a green 
lung in South-Holland car_free_america, Instagram, 2024
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Adding big building
The easiest way of adding 
200 affordable houses in one 
building, is to create a high rise 
building. But, looking at the 
massing study to the right, this 
also does not do justice to De 
Zweth to preserve its unique 
atmosphere. To research what 
type of building would fit to De 
Zweth, a research was done to 
several vernacular typologies in 
conjunction with the research 
theme learning from the past to 
create the future.

Mini casestudies
I researched three building types more fitting the picturesque atmosphere 
of De Zweth and the traditional Dutch area: a country house, a castle and a 
monastery; all big buildings but still fitting in the area.

Urbanity study on how to not handle a big building 
in the existing surrounding. Such a building is 
completely disconnected from the existing land-

scape typology or town or place it’s been build in

Examples of large buildings in a traditional, more context appropriate way
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Conclusion of research
At the research, several different, 
vernacular, building types and types 
of urbanity have been discovered. 
The main building types researched 
are: the castle, the monastery and 
the country house. All have their own 
specific connection to nature and a 
relation to the village into which it has 
been build. A country house is mostly 
seperated from the village it stands 
in, but has a very close connection to 
the surrounding it stands in. Floor to 
ceiling high windows, balconies, natural 
colorschemes, local materials and 
terraces give these dwellings a close 
connection to the surrounding it has 
been built in. The ‘open’ appearance 
can not be seen at monasteries 
and castles, but these buildings

have other qualities. A castle is very 
closely connected to the surrounding 
buildings, forming an ensemble 
where it is the main building but in 
shapes, colors and urbanity in close 
connection to the nearby village and 
farms. A monastery on the other hand 
can really function as a micro city and 
is not dependend on its surrounding 
at first glance. However, also there this 
building type is embedded in the land 
scape. All three building typologies 
have their own strong points which are 
helpfull in gaining knowlegde how to 
fit a new, big building into an existing 
landscape and village. Lessons learned 
are to create a building with a natural, 
local color scheme, similar shapes and 
a close connection to nature.



81

Landscape typology
De Zweth, including its area, is a typical 
example of a ribbon typology town 
with a perpendicular shape. Ribbon 
typology, in Dutch ‘lintbebouwing’, 
is a spatial way of planning; it is the 
way in which construction takes place 
along a specific road, dike or canal. 
The main axis that ‘perpendicularly’ 
crosses the landscape are the river 
Schie and the two roads on the side 
of it: the Rotterdamseweg and the 
Kandelaarweg. De Zweth is build like 
a ribbon along these axles, following 
closely the urban axles. The houses, 

side rivers and plots with ditches 
are placed perpendicular on these 
main axles to form this very typical, 
vernacular Dutch way of urbanity. 
All buildings near De Zweth follow 
this spatial way of planning closely 
and form an ensemble. As seen at 
the research from the monastery 
‘Achels Kluis’ and ‘Castle the Haar’ on 
the previous pages, this creates the 
opportunity to place the new building 
in a similar way, following the existing 
lines to blend the new, big building in 
the picturesque landscape.
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Integration of research and design
Schematic diagrams showing the urbanity following the research
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Parking places
Calculations and vision

Parking norm
Although it is likely that the current 
situation of mobility is likely to change 
in (near) future, the new building 
should still have parking spaces. It is 
expected that in future car ownership 
will be lower and more people will 
use shared cars and mopeds for their 
transportation, cutting the need for 
a lot of parking spaces. Due to the 
expected, chosen is to place all the cars 
outside of the building. To attune the 
building for parking spaces, the grid 
size would change drastically and it 
would mean heavy duty installation are 
needed, which take up space otherwise 
use for affordable housing. Such a 
temporary function is more logical to 
place outside, where the simple gravel 
parking lot can be changed to grass

easily in the future. For now, the 
parking standard in Midden Delfland 
is 1,7 cars per household (Nota 
Parkeernorm, 2022). Since the new 
building is on biking distance from two 
main cities, has a bus connection and 
is build for one person households, 
a lighter standard of 1 car per 
household is allowed. 190 households 
are created, which means 190 parking 
spots. Acoording to VEXPAN and the 
state council, 1 shared car can replace 
up to 7 private cars. Since the building 
is in a rural area, I calculated with 1 
shared car to replace 5 regular cars. 25 
shared cars mean the replacement of 
125 private cars. This means that [190-
125+25=]90 parking spaces will be 
made on the building plot.
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Bikes & mopeds
The average amount of bikes owned 
by Dutch inhabitants is 1,3 (CBS, 2022). 
The building creates 187 new dwellings 
focussed on one person house holds, 
which accounts for 243 bike parking 
spaces needed. Combining this with the 
fact that the dwellers will get visitors and 
not always will be living alone, I used 
300 as a number for needed bike spots. 
The bike parking places are placed next 
to the car park and are recognisable by 
a wooden frame structure which can 
overgrow in the future to make it part 
of the gardens. If the amount of bike 
parking spots needs to be increased 
in the future, this can be easily done 
by creating another parallel place for 
bikes to the left (see masterplan zoom-
in on the next page right above). In the 

design and measurements I took two 
story bicycle racks (not shown on the 
artists impressions) into account which 
can hold 320 bicycles.
	 Furthermore, I created 10 
large spots for cargo bikes and made 
20 shared e-bikes that the inhabitants 
can use and charge at the parking 
spot itself. To further add to sharing 
facilities to reduce costs of living and 
give the opportunity of using other 
mobility than cars, I created place for 
16 complex shared e-mopeds (seen 
in red on the right impression). The 
car parking, bike parking and moped 
parking creates a  centralised mobility 
hub as part of the outside gardens that 
is flexible for future changes. You can 
also find the centralised trash disposal 
area at the hub for the inhabitants.
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Urban plan, forest park around the 
building on the project plot. Parking 

places part of the landscaping and 
surrounded by trees. Spatial design 

in a perpendicular way from the 
main road, similar to the existing 
landscape and buildings. Brown 
roads are new roads in the plan, 

gray are existing. Main entrance at 
the end of a monumental drive way
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Impression drawing of the new building in the forest - front
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Impression drawing of the new building in the forest - rear
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Chapter 5
Water concept interpretation
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A plan for the polder
As explained in Chapter 1, the area 
of Midden-Delfland will drastically 
change due to a new, much more 
sustainable new water management 
idea created by the landscape 
architects of ZUS in Rotterdam. A brief 
overview: the Midden Delfland area 
now consists mostly of peat soil that is 
pumped dry to give the ground more 
strenght so cows and heavy farming 
machines can enter the meadows (Van 
Riet, B. 2018). The biodiversity already 
is completely gone, since the only 
thing that can still grow on this ground 
is a special type of grass (ZUS, 2023). 
The main problem however is that by 
pumping the soil dry, the peat starts 
to oxidize and evaporates, creating 
an even lower soil. This causes several 
problems: eventually the ground gets 
at the level of the pushing sea water, 
creating salinization of the ground 
(ZUS, 2023), with the consequence

that the ground can not be used for 
anything anymore. Another problem is 
that the annual Dutch CO2 emissions 
from shrinking peat ground are 
equivalent to the emissions of over 
2 million cars (Van Riet, B. 2018). ZUS 
proposes to stop pumping the peat 
dry but does not have a detailed idea 
of how this should work out for the 
whole area. The main idea is to create 
four zones in the area, using the 
lowest peat grounds for storing water. 
Is project is located in a forest area as 
proposed by ZUS, a type of landscape 
that also is not pumped dry anymore, 
but pumped to the level the peat stays 
wet but does not overflow. In this wet 
ground ZUS only mentioned that 
they will plant trees that could resist 
such wet grounds. On the next pages 
a further, detailed infill on this water 
strategy is explored.

New plan for Midden Delfland created by ZUS
ZUS, 2022
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How to handle the peat
To get a better understanding on 
how to handle the peat, a research 
is done. The ‘Platform Soft Soil’ is a 
Dutch knowledge center, focussing 
on shrinking peat landscapes and 
attatched to several experts on this 
case. In a publication, they mention 
that when peat is getting wet again, it 
will not shrink anymore since there is 
no chance that the organic material will 
still oxidize. However, they also state 
that this type of landscape is very weak 
for forces and not much vegetation 
will grow on it. Ecologist B. van Riet 
explains that for example peat moss 
helps to restore peatlands by growing 
in very wet peat and soaks up water 
like a sponge. It grows on its own dead 
organic materials and he emphasizes 

that in the long run, this process helps 
restore peatland and the ground will 
start to rise again instead of shrink. 
Whether it is wise to still build on this 
type of soil, the following is stated: ‘In 
the low, wet peat areas, it is definitely 
appropriate to continue construction, 
given the substantial settlement and 
water saturation of these plots, which 
significantly limits their usefulness 
for conventional purposes. Therefore, 
implementing construction techniques 
specifically designed to withstand 
the challenges of wet peat soils is a 
sensible and effective approach to 
further development’ (Niezen, H. 
2018). A scheme on how I interpreted 
the ZUS plan based on research is 
shown below. In the future, the peat 
will grow back in this interpretation.
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Vegetation on wet peat
As stated previously, ZUS has no clear 
explanation on what vegetation should 
be growing in the area. B. van Riet 
recomnended in a publication about 
shrinking peat ground, to plant ‘peat 
moss’ in such areas, since this type 
of plant grows in very wet areas and 
eventually helps to raise the ground 
again. The official name of this plant 
is Sphagnum fallax and it grows well in 
the Dutch climate (Van Riet, B. 2018).
	 ZUS did not specify which 
tree types would be able to grow on 
these wet swamp grounds, so further 
research was done to this topic. 
Ronald Houtman, tree expert for the 
professional gardeners journal Stad & 
Groen, wrote a text on different tree 
types that grow on very wet grounds, 
stating: ‘The most obvious as suitable 
for very wet locations are the willow 
trees. The Salix tree breed can be used 
in very wet locations where the water 
is generally at ground level’. Another 
tree mentioned to grow well in these 
conditions are the black alder -Alnus 
glutinosa-, the bald cypress -Taxodium 
distichum- and the swamp magnolia 
-Magnolia virginiana-. These trees will 
all grow relatively fast, with the swamp 
magnolia reaching a height of 4 meters 
in 10 years (Van Gelderen, C. 2023). The 
cypress will grow almost 4 times as fast 
even, reaching heights of 15 meter in 
the same time span. These treetypes 
are not suitable for constructions, but 
can be used for building parts like 
gutters or furniture purposes.

Peat moss that helps to stop the shrinking
Wikipedia

Black alder tree that grows on wet peat, 
growing over 10 meters in 10 years
Ten Hoven Bomen

Magnolia Virigina Erik Draper

Bald cypress, that grows 15 meters in 10 years 
and is suitable for housing parts like gutters.
Wikipedia
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Construction methods
Important to mention is that in Is 
specific project location, the forest will 
not be permanently completely under 
water like projects from other students. 
It will be a swamp, were water levels 
can rise in case of heavy rainfall but will 
mostly be around ground level. The 
Platform Soft Soil did extensive research 
with experts on how to build on this 
type of soil.  There are three strategies 
for homes: floating foundations, steel 
foundations and piled foundations. The 
steel foundation remains dangerous 
because it presses on the peat soil, 
causing it to settle further and cracks 
can develop (Niezen, H. 2018). The 
floating foundation is especially an 
option in areas that are permanently 
flooded. With poles the building is 
strongly anchored in the landscape 
and nothing in terms of subsidence can 
happen to the building, it is important 
that the ground around it does not sink 
any further. (Niezen, H. 2018). In case 
of a regular pilar foundation in peat 
soil, the problem is that the building 
remains on the same level while the 

Floating road on EPS
Van Nieuwpoort

Concrete pilar foundation
Betonhuis

soil around it keeps sinking, needing 
constant new layers of sand to rise 
the ground, creating a cycle where 
the peat shrinks even further. Since in 
the new ZUS plan the ground will not 
shrink further and the soil does not 
need to be raised, a pilar foundation is 
the best option when combined with 
Is sustainability ambition to create a 
building that can stand for a very long 
period of time. Three types of poles 
are possible: wooden poles, wooden 
poles with concrete oplangers and 
concrete poles. Wooden poles can rot 
due to fluctuating water levels loosing 
their strenght. Even if the poles keep 
submerged, they can still rot due to 
bacteria and acids (De Jong, D. 2018). 
The two wooden pilar foundations are 
therefore a ticking time bomb and in 
Is case not suited for a building that 
should be wear-free and be standing 
for eternity. For roads, a floating 
foundation is proposed by experts. In 
Gouda, several experiments have been 
done with roads floating on a layer of 
EPS and these roads fluctuate a bit in 
height according the water level.
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Elevated above the ground
Altough the soil will be wet most of 
the time to the ground level, there are 
scenarios where the water will rise above 
this level. In case of heavy rain fall for a 
long period of time or in case where the 
pumps stop working due a defect, the 
water can rise above the proposed peat 
moss soil. Another student group, the 
Building Resources, that the maximum 
rise of water will be little under half 
a meter. Since Is building should be 
standing for a very long period of time, 
over 200 years, a larger margin has 
been taken because these levels might 
be higher in the future. Since ZUS also 
expects the ground to slowely rise again 
in the future, decided is elevate the whole 
building 1.000mm above the ground. 
This also created an opportunity for 
the architecture to be more interesting, 
with terraces, sitting stairs and other 
additions that follow the ‘connected 
to nature like a country house’ 
ambition as described in the previous 
chaper. The crawl space underneath 
can be used for storing rainwater.

No basement
In modern apartment buildings, 
usually a basement is made in where 
technique, cars and bikes can be 
stored. In Is project it was explicitly 
decided not to create a basement 
under the building. Several reasons 
are given for this. First of all, when a 
basement becomes older it is prone 
to water leaks and this creates a huge 
problem in a wet swamp area like 
Midden-Delfland. Also, in case the 
water levels rise during heavy rainfall, 
the basement will overflow easily, so to 
place technical equipment there would 
be prohibited. Another reason is that 
this basement will never be suitable 
for dwelling and since mobility and car 
ownership is expected to change in the 
next decades, there is a risk that large 
parts of the basement will become 
vacant in the near future. Choosen is 
to place ‘temporary’ functions like car- 
and bike parks out of the building so 
they can be changed more easily in 
the future. No basement also helps to 
make the building more affordable.
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Study in a case of 700mm water rise, with the floating roads 
and the building rising above this level
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Chapter 6
Program, floor plans & impressions



102

Plan zero: a courtyard building
In an earlier chapter, a close look was 
taken into which type of urbanity was 
desirable for the project and how to 

Urbanity & inclusivity ambition: a 
building with enclosed courtyards 

that function as shared gardens 
for each like minded sub zone

Collage of photos from the location visit for 
the research to a courtyard building like a 
monastery
Own photos 2023 & photos from Archief Eemland

create an inclusive building. In both 
chapters, a vernacular building typology 
that seemed very interesting for this 
particular project, was a monastery. An 
inclusive building functioning as a micro 
city with several courtyards surrounded 
by buildings as a spatial typology that 
each have their own unique character 
and can function as like minded sub 
zones to create an inclusive environment 
for one person households. This idea 
formed an ambition on its own: how can 
a vernacular monastery be a model for 
a future, affordable housing building? It 
also created an opportunity to connect 
research & design and also to give a 
partial answer to the research theme: 
learning from the past to create the 
future. These investigations eventually 
were the basis for the final design.

Priminarly building shape
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Monastery typologies
To translate the traditional, vernacular 
typology of a monastery with long 
cloisters as corridors with gardens 
to enter the diverse functions 
surrounding it, a study was done on 

how such courtyards can be used 
in modern housing. In the drawings 
several ideas on how a courtyard 
can function are shown. The step 
afterwards was to create a rough 
building shape with such courtyards.
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Further research to the monastery in Amersfoort
Continuation of the research of Chapter 3
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Further research to the monastery in Amersfoort
Continuation of the research of Chapter 3
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Research to building volumes and how to set up a spacial design, 
focussing on different shapes that form one big building
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Volume studies
For the research about the different 
buildings that form one complex, 
looked is at three vernacular examples: 
the monastery in Amersfoort, an 
elementary school (previous page) 
and Cambridge University (shown 
above). All of these buildings are made 
up around three different shapes that 
together form the complex and define 
the borders between public outside 
areas and private public areas like 
courtyards. The main shapes being: 

a cluster of rectangular buildings, a 
cluster of L-shaped buildings, a cluster 
of U-shaped buildings and -most 
common- an eclective combination 
of these three spatial designs. The 
rectangular building cluster is used 
as a main building type at the 
monastery in Amersfoort which is 
completely geometrically build up 
out of interconnected rectangular 
buildings, while the Cambrigde 
University consists of a great variety of 
building shapes and forms that all have 
their own unique character but still fit 
together into one building. This type of 
different buildings that fit together as 
one like a team, is called the Chessboard 
philosophy, further explained in the 
next chapter. The research to different 
building shapes were a key element in 
the definitive shape of the project.

Wikipedia

Edit of a Google Earth view
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Chapel as the center
During the research into the monastery 
in Amersfoort and Cambrigde 
University, I noticed something: in both 
plans, every courtyard with buidling 
cluster around it functions as a place for 
‘like minded people’, but there is also a 
central place where everybody could 
meet together for the currently desired 
inclusive mixing of target groups: a 
church or chapel. The same thing was 
already concluded during the research 
to vernacular towns in Chapter 3. For 
example, look at the historical city center 
of the typical Dutch town Amersfoort 
(shown top left on this page). The 
whole city, including its neighborhoods 
with like minded clusters -just like the 
inclusivity ambition-, are build around 
the main church that is adjecent to a 
large courtyard where people could 
meet and interact. This combination 
of church and courtyard was a key 

A courtyard and church as central meeting- and 
most important place of a town
Google Earth

Symbolic image showing how a church or 
chapel is the center of a community
MidJourney AI / David de Vries

Ambition: a clustered building with courtyards 
for each zone with a ‘chapel’ as the center

element for the spatial and architectural 
composition of the project. A renewed 
ambition became: a courtyard building 
with different like minded subzones, 
centered around a central meeting 
function or building as a contemporary 
interpretation of the chapel of a 
monastery, blending inclusivity and 
research and design together.
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Very preliminary composition plan for the project, showing the main 
ambitions of having a ‘chapel’ as central, inclusive meeting point and a 

clustered affordable courtyard building
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Making a concrete base plan
The next step in the process was to 
make a more concrete version of this 
very preliminary study to different 
building shapes and the ambitions. 
Since there were no concrete reference 
points in the surrounding, the idea came 
to Is mind to start by incorperating 
an important definition in the project 
in the early design phase: the human 
scale. Since the ambition is to create a 
large inclusive and affordable dwelling 
complex for around 200 house holds 
in a vernacular area that is also sized 
at the human scale, it is important to 
include the human scale very early on 
in the process of making floor plans 
and designs. Another notion related 
to the human scale, is the golden ratio. 
A measurement system that helped 

Concrete base plan

architects in the past to create human 
scaled buildings. To dive deeper in this 
notion, an analysis and literature study 
was done into measurement systems 
to gain knowlegde on how to create 
a concrete, human scaled courtyard 
building for the new project in De Zweth.
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Research to the golden ratio and the human scale I did to gain more 
knowlegde on how to properly shape the courtyards and building
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Study on different measurement systems, using the golden ratio as a 
basis but creating new ideas
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A new measurement system
Although the golden ratio is 
renowned measurement sytem used 
for thousands of buildings to create 
a rough composition, the research 
to more recent gothic measurement 
systems gave new insight into working 
with human scale measurement 
systems. A mode contemporary 
interpretation of working with a 
human scaled measurement system, 
was invented and used by architect 
Dom Hans van der Laan. He showed 
that, besides the golden ratio and the 
gothic measurement systems, more 
was possible, breathing fresh air in 
using a historic principle for a new

building, showing a way of learning 
from the past to create the future.
This gave I the idea to create another, 
completely new measurement system 
-based on the previously mentioned 
highly ambitioned human scale. This 
research and work out is shown on the 
right page. The main idea was: use the 
most comfortable and human scaled 
floor height of 3,04 meter -gross 
~3,5- (Vartanian, O. 2015) as a basis 
for the whole building. For a three 
story building, this created a grid size 
both for the facades and the floorplan 
of 10,5 meter (3x3,5). By dividing the 
number in eights, a complete system 
was build up.

Building  by Dom Hans van der Laan, created out of 
a measurement system ‘het plastisch getail’

Streven vrijplaats
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The human scale & research based measurement system I created to 
make the rough shape defitive
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Using the measurement system in a vernacular way for constructing 
facades, used as a proof of concept
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Creating a base floorplan by using the measurement system, based on 
the earlier studies about composition, inclusivity and human scale
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Creating a base floorplan by using the measurement system, based on 
the earlier studies about composition, inclusivity and human scale
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Ambitions & infill
Detailed infill of the base plan
With a base plan created, a further 
infill could be given. The base plan is 
based on the ideas of the medieval 
town where the center formed a center 
of the comunity with neighborhoods 
like the leaves of a flower around this 
main meeting point. The U-shaped 
buildings around this center were 
created with the target group in mind.
The human scale based grid system, 
which consists of a 10,5 by 10,5 by 
10,5 grid, creates a building of 3 
stories high. The 10,5 meters width 
and length are also thought out and 
not random numbers. 10,5 meters can 
create affordable one person household 
dwellings of around 8 meters deep 
when creating corridors surrounding the 
desired inclusive courtyards. In case of a 

Like minded clusters with 
adjecent courtyards form the 
complex

corridor in the center of the building, it 
creates two dwellings on each side of 4 
meters deep. When using the 8 meters, 
splitting the 10,5 meters width in two, 
this creates a dwelling of around 40m2 
which is plenty for a one person studio. 
When another corridor is created at 
the outside of the building, on which 
monasteries arranged their accessibility, 
a dwelling of 10 by 5 meters is created 
(50m2), which creates plenty of space 
for an affordable one person apartment. 
When creating a dwelling just under 
50m2, lets say 48m2, it is allowed to 
have both a shared outside area like a 
courtyard and a space ruining storage 
room of 5m2 per dwelling which helps 
to create more dwellings on the same 
size building. On the page left, a study 
on how to create a corridor system.
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Testing various typologies, corridors and ideas on the created base plan

By changing the base form a tiny bit, a much more fluent corridor 
system was possible
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A bath house as a chapel
As previously mentioned, the main 
ambition is to create an affordable one 
person household apartment complex, 
creating the need to make an inclusive 
environment as well where interaction 
between the various solos can happen. 
In previous researches, shown is 
how in places where several like 
minded sub groups live in their own 
‘neighborhoods’, a church or chapel 
was the one thing that brought them 
together -in that case through religion. 
This created the ambition to create 
a modern interpretation of a central 
inclusive chapel for the new project 
in De Zweth, both helping inclusivity 
for the new building, as well as a new 
interesting function for the area.
	 To find a suitable function for 
this modern chapel, the book ‘A Pattern 
Language’ by Christopher Alexander 
was read, talking about community 
livability in the built environment. One

chapter of this book, Pattern 144 
‘Bathing Room’, talks about the 
creating of a bath house -pool/spa- as 
a key element in connecting several 
groups in a community, stating: A 
communal bathing space can provide 
a social function, offering a place 
where people can meet informally, 
share experiences, and foster a sense 
of belonging (Alexander, C. 1977). This 
idea of a bath house seemed very 
interesting for I, since such a function 
was already previously researched 
in the affordability research of the 
Justus van Effencomplex, where this 
public function both created more 
interaction for the inhabitants as 
well as making the dwellings more 
affordable by creating no or minimal 
bath rooms, helping to reduce the 
amount of square meters which are 
the main factor that determine the 
dwelling price. A Pattern Language 
also talks about how a bath house

Bath house in the traditional sense in Bath, England, as a place of 
collective & inclusive, meeting, self-cleaning, relaxation and self-care
David de Vries
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was already widely popular in ancient 
Roman times as a social meeting place, 
highlighting: ‘Bathing is not only a 
private act of cleanliness but also a 
social ritual that brings people together. 
Creating a shared bathing space in a 
residential complex can help turn the act 
of bathing into a communal experience, 
enriching the lives of the residents’ 
(Alexander, C. 1977).
	 But what is a bath house in 
modern times? A modern day ‘spa’ 
combined with a pool comes really 
close to the ancient bath houses, 
offering  more in terms of inclusivity 
than just shared showers in case of the 
Van Effencomlpex. Sometimes, a spa is 
combined with a gymnasium, which is 
another function where people interact 
en meet each other. Both a spa and 
agym have seen a big rise in popularity 
the last years in The Netherlands. 
Between 2010 and 2017, the amount 

of spa visits raised with 42% (Spronsen, 
2018), rising even more after the COVID 
pandemic (Virtuagym 2022), which 
states that after this time wellness and 
health became much more anticipated 
themes. A gymnasium on the other 
hand is the most popular sport in The 
Netherlands, with gymansium visits 
raising 71,43% between 2001 and 2022 
(Sport en beweging in cijfers, 2023). 	
	 This created the ambition to 
create a bath house in combination 
with a gymnasium as a central building/
function within the inclusive micro city, 
functioning as a modern interpretation 
of a chapel in a medieval town of 
monastery, tying research & design 
within the theme of ‘learning from the 
past to create the future’.
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Preliminary sketches
With a main modern chapel function, 
a target group with dwelling sizes 
and a general shape determined, the 
ingredients in creating a stain plan 
were there. Shown above is the earliest 
version of this interpretation, showing 
the bath house to the left to make it 
stand out as a seperate function within 
the complex, but creating the problem 
that is it not part of the center of the 
building anymore, conflicting with the 
ambition of creating the ‘chapel’ as a 
central meeting point in the center.
	 Other shared functions are 
a café/small supermarked, since in 
the group research we discovered 
that there are amenities like a small 
store with a deli café are lacking near 
De Zweth. The research to inclusivity 
showed that a shared library can greatly

help in creating public familiarity and 
inclusivity within the building complex. 
The same goes for a working space. 
The last 20 years, and especially since 
COVID, the amount of people working 
solo and/or from home has been rising 
rapidly (CBS, 2024). Creating seperate 
workrooms in the dwellings has two 
problems: they would make the house 
bigger and therefore less affordable, 
and it creates lonely environments 
which conflict with the inclusivity 
ambition. To counteract this, a seperate 
shared working space area is created.
Thing that changed after the first sketches are:
-Parking not inside the building since mobility is 
likely to change in the next decades and it takes 
a lot of space otherwise used for dwelling
-Bath house to the center of the building 
according to the inclusive chapel ambition
-Renewed and updated shared program
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Preliminary design 
elaborations, which have 
been used to divide functions
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Corner solutions
One thing the base plan created, was 
the difficulty on how to handle corners, 
especially for daylight and accesibility. 
A study was done on how to solve these 
corners, researching how it was handled 
in the monastery in Amersfoort previously 
mentioned. The left drawing shows 4 
possible solutions, with the top right one 
chosen as best option. This causes minimal 
space to be used for coridors, helping 
on affordability. It also creates a passage 
through the entire building helping to 
create public familiarity (inclusion) within 
the different like minded sub zones.

Definitive corridor (cloister) 
routing, creating a natural 
flowing routing through the 
whole building. A cloister is 
the shared passage way in a 
monastery where interaction 
and a connection to the 
outside happens.

Red: cloister next to a 
courtyard
Orange: cloister next to the 
outside area
Green: extra, outside 
cloister outside the grid
Blue arrows: back side of 
the dwellings

Cloister in a monastery
Zoom.nl / Oud Maijer

Analysis on cloisters in Amersfoort
Own analysis
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Cloister routing, entry 
points, stair towers

Bath house centered as a middle point 
with preliminary functions around it
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More detailled plans
Below is a more detailled plan visible, 
using the by I created measurement 
system, the done research and the 
ambitions to create a more definitive 
plan. It shows 5 building parts with similar 
dwellings, attracting in a way like minded 
people. Also shown is the bath house

with a central courtyard and in orange 
shared functions at the main entry point 
of the building, following the above 
shown ambition. The parking spots 
moved outside to a more temporary place 
in case mobility changes. The building 
has no basement according the water 
management vision shown previously.
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Ground floor
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First floor
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Second floor
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Third floor
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Shared functions

Flower leave theory, where the shared center is the 
accesible core of the flower and the leaves are the 
surrounding like minded zones with courtyards
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Auditorium room for building meetings and seminars
Collective laundry room for building meetings and seminars

Central bath house and gymnasium

Multifunctional room adjecent to the auditorium with a group kitchen

Shared library with desks

Shared living room with lounge, games and a bar

Local store and deli both functioning as a market and a cafe
Central lobby with the caretaker office and mailboxes
Shared work space with reservable quite rooms

Outisde terrace

Shared storage areas for centralised, rentable storage rooms

Collective allotment garden

Shared courtyard with a small outside stage
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The bath house & gymansium chapel
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The bath house & gymansium chapel
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The shared workspace
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The shared living room & library
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The bright cloisters
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The gardens & allotment
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Floorplan flexibility
In the sustainability research in Chapter 
3 it was shown that, according to the 
publication Bouwen met Tijd, outdated 
living standards are a main reason for the 
demolition of a (dwelling) complex. In the 
same research a study to a 1960s school 
was done, where this was exactly the 
reason why it got demolished in 2023: the 
load bearing walls seperating the space in 
small boxes were not removable and thus 
the complete floorplan quickly became 
outdated. This created the sustainability 
ambition to create a building with an 
open floorplan with either columns, or 
load bearing facades so the floor plan 
could be kept open for new floorplan 
layouts with the passing of time and the 
changing of dwelling requirements.
	 Another thing to create more 
temporary flexibility, is to give the 
inhabitants of each dwelling freedom 
in how they use their dwelling. Some 

elements of the dwelling need to be 
designed in place by the architect, like 
the kitchen and the bathroom, but other 
rooms can be flexible according to how 
the dwellers wants the room to be used. 
This both creates more flexibility to 
make the dwelling more livable in future 
years, more user centered (human scale 
ambition), gives users more freedom 
and expression that creates a sense of 
belonging (human scale) and lastly, it 
creates more interesting and exciting 
dwellings. A way to ensure this intended 
flexibility is given to us by the past. Before 
the 1950s, it was very common to design 
a house with one or more sets of sliding 
doors, giving the dwellers the opportunity 
to choose how they wanted to use the 
house. This phenomenon is called ‘kamers 
en-suite’, shown at the photo below 
where a three seperate room house can 
be transformed in a large, L-shaped open 
room giving greater flexibility to the user.

Traditional en-suite rooms to create a much 
more flexible, user oriented floorplan
David de Vries

Individual dwellingtypes
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Study to historical floorplan flexibility through (sliding) doors
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Ambition diagram of using sliding doors in the new dwellings. An 
example of learning from the past to create the future

Elaboration of a 48m2, 
one person household 2 

room dwelling where a 
sliding door is placed by 

the proposed bed room and 
the living room. Although 

I-designer expects the 
seperate room to be used as 

a sleeping room, it is up to 
the final dweller how they 

want to use the house.

The sleeping room can also 
be used as a workroom, but 

can also be part of the living 
room, placing the bed on a 
different place. This creates 

the desired sustainability 
ambition of a building that 
can stand for much longer 
due to the floorplan being 
non-loadbearing and user 

oriented with sliding doors. 
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Social inclusion in the dwellings
Since most dwelling in the new project in De Zweth 
will be accesible via a corridor, the risk is that this 
will become a very dark, unpleasant place to be. A 
lot of corridor apartments only have windows on 
one side, while the corridor itselve is completely 
dark and not at all socially inclusive to the dwellings 
behind the dark walls. This is contradictionary with 
the social inclusion ambition where it feels like a 
complex for all the users instead of all the individual 
dwellers. The first thing I did to create a more 
inclusive situation, was to place all corridors next to 
facades so they would be flooded with light. This 
type of corridor is called a cloister and dates back 
to the vernacular monasteries. In the walls that 
seperate the dwellings from the cloister, windows 
will be placed for more air, light and interaction. 
In every dwelling, behind these windows are semi-
private functions like the kitchen or living room, 
instead of the bedrooms to create an inclusive 
building where interaction is created.

Standard, dark corridor typology
Huurstunt

Light, fresh, cloister corridor typology
Marienhof
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Circulation principle
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Dwelling types: the 35m2 studio

Basic studio floorplan
Most studios (one room apartments) are designed 
with the exact same, very basic floorplan. The kitchen 
is next to the front door in the corridor, next to it is a 
bathroom and at the back is a large combined bed-
livingroom. I wanted to change this blend idea.

Vernacular alcove dwellings
To create a more exciting, user centered 
floorplan for the one room studio apartments, 
I looked into vernacular one story alcove 
dwellings. These houses consisted of three 
rooms: a front room, a window-less alcove as 
a sleeping room and a back room. Sometimes 
the alcove had sliding doors to connect the 
three rooms and give the user more flexibility. 
The advantage of this set up instead of a 
regular contemporary studio, is that the 
user has a proper living room and a proper 
kitchen/eating room. The alcove can also be 
used for other purposes, like a work space 
or a creative room. On the next page, shown 
is how the vernacular alcove floorplan has 
been interpreted and used for a new design, 
binding research and design.

Basic, very blend contemporary studio (30m2)
Funda, Welnastraat 681 Amsterdam, 2014
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Floorplan of the 35m2, studio, 48 times
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Artist’s impression studios
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Dwelling types: the 48m2 small apartment
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Artist’s impression apartments
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Dwelling types: the 48m2 attic apartment

Variation on the two room apartment
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Dwelling types: the 48m2 3 room apartment
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Dwelling types: the 80m2 3 room apartment
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Dwelling types: the 90m2 2 story hous
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Adding to De Zweth
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Adding to De Zweth
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Chapter 7
Structure
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Sustainability ambition
In Chapter 3, a detailled ambition 
about sustainability is written, an 
ambition which comes out the best 
in the structure of the new building 
in De Zweth. In short: the general 
idea to create a building that can 
stand for a very long, over 300 years, 
timeframe. This is researched to be 
the best sollution for creating a truely 
sustainable building and has as impact 
that the choice of materials is mainly 
based on their ability to resist the 
test of time, instead of a low initial 
CO2 impact. Looking at history and 
previously described case studies, I 
dubs a medieval church for example 
truely sustainable constructionwise, 
since these intriguing buildings are 
almost irresistable for decay over the 
years. They do not wear out over time 
and are likely to stand for another 1000 
years. I asked hisselve the question: 
how to create such a building in the 
present day, by learning from the past?

Working with stone
When looking at the shearing layer 
concept as shown above, the structure 
is the main part that keeps the 
building standing and is the layer that 
has the longest lifespan. Therefore, 
the structure should consist of wear 
free materials that do not decay 
over time. Such a material is stone, 
or at least a stone like material like 
concrete, bricks and artificial sand-
lime stone. All these stone materials 
share in common that they are very 
good at taking on pressure forces, but 
are weak in taking on tensil forces. 
At the example of the vernacular 
buildings like the gothic church or 
the ancient Roman buildings, this was 
solved by only making buildings that 
rely on the natural properties of stone: 
taking on pressure forces. This meant: 
working with pilars, arches and walls, 
but skipping on beams and flat floors. 
In more recent days, it was found out 
that by adding iron rebars to concrete,

Left: sustainability icon, a main ambition for 
the project
Below: shearing layers to explain different 
facets of the building, focusing on 
‘STRUCTURE’ for this chapter.
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the material could also take on tensil 
forces, creating what was long dubbed 
as a modernist super material. But 
there was a problem, as stated by the 
Journal of Materials in Civil Engineering: 
‘The durability of reinforced concrete 
structures is severely affected by the 
corrosion of the steel reinforcement. The 
expansive nature of corrosion products 
causes cracking, spalling, and eventual 
loss of structural integrity. This makes 
the issue of reinforcement corrosion a 
critical factor in the lifespan of concrete 
structures’ (RILEM, 1990) The steel 
in concrete gets affected by CO2 in 
the air, water, acids in the concrete 
and reinforced concrete buildings are 
therefore a ticking time bomb before 
their construction starts to break apart.

Construction of gothic architecture, using the 
natural properties of stone (pressure based) to 
create a durable building
ArchitectureQuote

Gothic church, as a prime example of 
sustainable construction
Antiekwinkel
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Pressure based design
Reinforced concrete therefore is 
unsuitable for Is project, since its 
reliability can not be guaranteed for 
a longer period of time, especially in 
such a wet area as De Zweth. It might 
last for 150 years, but it might also 
be only 50. Another disadvantage 
of using reinforced concrete, is that 
it skips on the natural properties of 
the material, creating much thicker 
floors than if they would be pressure 
based. This meant the engineer needs 
a lot more material for the same span, 
causing high levels of CO2 polution 
and higher costs. The rejection of 
using the material is linked to the 
sustainability R-strategies. The first 
R-strategy is ‘REFUSE’, which in Is case 
will be the refusal of using reinforced 
concrete, but still allowing to use other 
stone materials or even unreinforced 
concrete. Using the natural properties 
of a material to make it more light is 
linked to the R-strategies ‘RETHINK’ 
and ‘REDUCE’ From here on, I 
researched the usage of pressure 
based, rational stone construction.

Gothic vaults
As a main history driven research to 
create a future building, I researched 
mostly gothic architecture. Ancient 
Romans often worked with the same 
materials (stone) and with the same 
principles (pressure based), but were of 
an older generation. While the Roman 
buildings incorporated load bearing 
walls, the gothic engineers looked at 
these buildings and mathemetically 
find solutions to make a much more 
light weight building, RETHINKING and 
REDUCING the structure. They created 
pressure based columns that followed 
into a pointed arch. Larger spans were 
made with vaults: several arched arches 
that create a ceiling. Three main types 
of vaults were in use, chronological: 
the rounded groin vault, the pointed 
rib vault and conclusively the very thin 
fan vault in the tudor (final medieval) 
times. 
	 I used the gothic principles as 
a basis: using columns instead of load 
bearing walls to reduce the amount of 
material needed. For floors a research 
was done to pressure based floors.

Gothic ‘fan vault’, a thin stone shell based 
entirely on pressure forces
Own picture, taken in Oxford
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R-strategies
Ambition: create a main load bearing structure that in the first 
place is durable, not affected by wear & tear and is capable of 
standing 500 years. If the structure is executed very minimal, 
this leaves room for flexible changes over time and later infill 
like new walls, windows or floor plans
Refuse: wearing materials like wood, steel or reinforced 
concrete > instead use stone with its natural proportions
Rethink: can the past teach us lessons on how to handle stone 
in an efficient, low impact and open way? > pressure based, 
light weight stone gothic architecture
Reduce: use pilars in stead of walls, use shell floors instead of 
thick slabs, work pressure based
Reuse: simple construction where the floorplan can be changed
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Learning from the medieval masters
The two main projects I analysed and took inspiration 
from, are the 15th century house ‘Groot Tinnenburg’ in 
Amersfoort, The Netherlands and the 15th/early 16th 
century ‘Bath Abbey’ in Bath, England. The reason why 
I looked at this specific era, is because in the Medieval 
times a lot of impact was made within the field of the 
building structure. The gothic masters looked at ancient 
roman buildings, analysed how they have been able 
to stand for 1.000 years and tried to improve on their 
concept. Another reason is that these buildings have 
been proven to be able to stand for over 600 years. 
Since the sustainability strategy is that the new building I 
design should be standing for as long as possible, these 

Main inspiration projects

House Groot Tinnenburg, Amersfoort, The Netherlands, 15th century
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Bath Abbey, Bath, England, 15th and 16th century

are very usefull examples. A building that uses the same 
ideas, but only stands for 10 -or even 100 years- simply 
did not have the time to proove itself and are therefore 
left out of this research. Both buildings are representative 
examples of gothic medieval buildings but both in a very 
different way. Each of them have their own construction 
method and reasoning why they have been standing 
for such an extensive period of time. What they share 
in common, is that their constructions are both based 
on the natural pressure resistant properaties of (baked) 
stone. The house is an example of how an open floor 
plan and durable construction ensures a long lifespan, 
the church shows that this can be achieved with wear 
free materials and a monumental appearance.
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The vaulted floor
I researched several different floor 
types suitable for the creation of 
a load bearing, gothic inspired 
structure that is capable of standing 
for several centuries accoring the 
sustainability ambition as described 
in Chapter 3. Three types of floors 
considered: a wooden (clt) floor, a 
steel floor system and a concrete 
floor. A wooden floor is light weight, 
but is hard to use with the 10,5m 
grid size I created and the material is 
easily affected by bacteria and fungus,

causing major structural damage. The 
steel floor system is prone to corrosion, 
just like the reinforcement bars in 
reinforced concrete. Also it is less 
usable in combination with a column 
structured building. I researched the 
possibility of a stone type floor since 
this is the most durable material, not 
decaying. One thin, unreinforced 
concrete floortype was found based on 
gothic pressure principles: the vaulted 
rib-stiffened funicular floor created by 
the Block Research Group from the ETH 
in Zurich, faculty of architecture.

Traditional, irrational tensil based floors Ambition: pressure based, light constrution

The prefab unreinforced 
concrete, vauted rib-
stiffened funicular floor 
system created by the 
Block Research Group 
(Institute of Technology in 
Architecture at ETH Zürich) 
by Prof. Dr. Philippe Block 
and five other doctors, 
using the idea of the 
gothic fan vault for an 
entirely new floor system.
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I contacted the ETH in Zurich to see 
wether this floortype is suitable for 
the project, including using it with 
the 10,5m grid size. Main founders of 
the floor, Philippe Block and Tom van 
Mele sended a research document 
publishe by Elsevier where the vaulted 
floor thoroughly tested and assured 
that a 10,5m span would be no 
problem, since the vaulted gothic shell 
floors could even reach much longer 
spans. The document showed the new 
floor type promisses a lot: it saves 
up to 70% of concrete compared to 
a regular slab floor, making it much

lighter and sustainable by decreasing 
carbon emissions by 80% compared 
to a regular concrete floor. It is a 
mathematically calculated concrete 
shell floor that uses ribs for stiffening 
and is independend of corrosive steel 
bars. Sustainability wise the university 
research group says: ‘the funicular 
geometry of the floors results in low 
stresses in the structure allowing low-
strength materials with a low carbon 
footprint to be used, and even high 
percentages of construction demolition 
waste instead of our scarce natural 
resources’ (Block, P. 2016)

Pressure based ribs for strenght
Block Research Group/ETH Zurich
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Learning from the past
The floor consists of five prefabricated 
unreinforced concrete elements that 
are installed on site. The floor requires  
four points of attachment at the corners 
instead of the a regular load bearing 
wall as used with concrete slab floors. 
In Is project, this means that only every 
10,5m a unreinforced, pressure based 
concrete column is needed. Applying 
the shearing layers philosophy to this 
implactions means that the actual 
walls become the ‘skin’ layer, which 
can be out of a more circular, low 
impact like wood makes it possible 
to make adjustments in the future 
as the building gets older and the 
dwelling requirements change; one of 
the main reasons why older buildings 
get demolished besides a worn a out 
construction (see Chapter 3).
	 The idea for the floor was 
created by the ETH in Zurich by 

Placing the prefab floor elements
Block Research Group/ETH Zurich

carefully examining gothic (fan)vaults, 
which boast an extremely thinn shell 
compared to the span. ‘Fan vaults are 
thin, nearly in the range of an eggshell. A 
hen’s egg has a wall thickness of typically 
0.3–0.4 mm versus the approximately 
40–60 mm diameter depending on the 
direction of measurement: the thickness 
is around 0.5–1% of the ‘span’. The fan 
vault in King’s College has a thickness 
about 12–15 cm to the 12.7 m span, 
roughly 1% thickness-to-span ratio’ 
(Bagi, K. 2021). Research on how the 
new floorsystem is created with data 
from the analysis to the vernacular 
floors states the following: The vaulted 
floor possesses some unique geometric 
and modal features. A high stiffness can 
be achieved through ultra-lightweight 
construction, as the geometry of the 
vault is found through an interactive 
form-finding process based on Thrust 
Network Analysis (TNA)’ (Block, P. 2020).
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Measurements of the structure
To give a concrete measurement for 
the floor, research findings from the 
Block Research Group were used. ‘Three 
parameters were considered to outline 
the geometry of a floor for a fixed pattern 
(in plan) of the ribs: the span l, span to 
depth ratio l/d , and vault to ribs thickness 
ratio tv/tr’ (Block, P. 2020). The span 
(l) for Is project will be, as determined 
in the previous chapter, 10,5 meter 
according the human scale based grid 
size of the building. For the l/d ratio, 
15 is used. This ratio was proven to 
have the best weight to span ratio for 
all possible l/d ratios (10, 12,5, 15, 17,5 
and 20). The tv and tr values need to be 
further determined by a constructor, but 
they do not matter for the overal size of 
the floor. As an assumption the number 
1 is used to get an estimate for the rib 
sizes of the floor. This means the floor 
will have a thickness of: [d=10,5/15] 
0,7m > 700mm. This is only the size the 
floor has at the edges, in the center the 
thickness will onlt be roughly 100mm, 
creating a net floor height of [3500-
700 & 3500-100] in between 2800 and 
3400mm, preciously in the ideal range 
for dwellers. The concrete column 
supporting the floor will be [Ø=l/12 > 
Ø=3500/12]  around 300 till 350mm in 
width (TBD by constructor).

Research findings
Block Research Group/ETH Zurich
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for Environmental Performance of 
Buildings (NIBE, 2024). Since sand-lime 
stone is a Dutch-produced product and 
widely used, this material is used for the 
stability cores and discs. Although sand-
lime stone is not as old as other stone-
like materials, it has proven to be able 
to resist the test of time and be durable. 
It became a popular building material 
in The Netherlands around 1900 and 
many of the buildings back then -with 
the material on outside facades and 
thoroughly tested against the elements- 
are still standing without a problem.

Stair towers
An implication important to take in 
mind while designing with the vaulted 
floor system, is that stairs are not 
able to penetrate the floors. In order 
to enter different stories, seperate 
stairwells need to be added seperate 
from the main structure. However, in 
a reference project, the CreaTower I in 
Zug, Switserland, the engineer cleverly 
incorperated the buildings’ rising 
points within the needed stability cores. 
The cores do not need the floors to 
be stable; they only give the needed 
stability to the adjecent floors. Since 
the stability cores of Is project will be 
the same 10,5 by 10,5m grid size as the 
entire grid system, this gives plenty of 
room for making stairs and elevators 
within the stability cores, which will be 
one full story higher than the rest of the 
building. In the design, the stairs cases 
will be expressionist details like the main 
towers in a vernacular castle.

Design implications
To guarantee stability between the 
different floor elements every 10,5m, 
the floors are connected with each other 
by demountable steel rods. This creates 
a strong column and floor connection 
through the whole building. However, 
stability is -as with any column-slab 
building- still needed in the form of 
discs and stability cores. According to 
the 2013 TU Delft document RULES 
OF THUMB for designing a supporting 
structure, the designed building needs 
a stability core consisting of disc 
walls every 6 grids. In Is building, this 
means the creation of 4 stability cores 
consisting of semi-load bearing walls 
between the columns, creating a core of 
10,5 x 10,5 x [amount of stories]. Besides 
that, on four points a stability disc is 
needed to guarantee stability. Since 
the stability disc walls are part of the 
main load bearing structure, the same 
R-strategies are applied. This means 
using a wear free, stone like material that 
were possible reduces the amount of 
resources neededand/or the amount of 
green houses gasses produced during 
production. An independent  study 
conducted by the NIBE Milieuclassificatie 
bureau showed that, of all wall types, 
artificial sand lime stone -made out 
of 92% sand, 5% lime and 3% water- 
has one of the lowest environmental 
impacts. The calculations were carried 
out based on SBK determination 
method V3.0. Life cycle analyzes (LCA) 
were used, in accordance with the 
so-called Determination Method 
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Diagram showing sing the stability cores as stair 
towers to enter new stories

Artificial sand-lime stone walls used for the 
stability disc walls as a sustainable wall type 
Calduran

Sand-limestone building (1903) in Amersfoort, 
tested against the elements and proving that 
the material is wear free and durable Own photo

Reference project in Zug, Switserland (CreaTower I) that implemented the vaulted floor system, with 
rising points at points without floor and in the stability cores
Gigon Guyer Architects
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This panels in between the main 
structure will be made out of a rewable 
wooden frames, which have a low 
impact on the environment and create 
the opportunity to place insulation 
material in between the framework. 
These wooden frame walls can be easily 
taken out and replaced by something 
else if desired in the (far) future, but they 
do not have to. and can also remain in 
tact for the next 150 years or so. The 
issue that wood is vurnerable for fungus 
and rot is not that big of an issue for 
the skin, because if this happens, the 
panel can be easily swapped out at any 
time without causing problems to the 
structure. To create an honest expression 
of these two layers, different cladding 
will be used which will be discussed in 
the architecture chapter.

The infill between the structure
Since the main vision is that the structure 
layer -according to the shearing layers 
concept- needs to stand for several 
centuries and the other layers -skin for 
example- are able to change over time 
to make the building more flexible and 
giving it therefore a longer lifespan, the 
skin layer can be made out of a more eco 
friendly, biobased circular/renewable 
material to create a sustainable building 
according the sustainability ambition. 
The skin mostly consists of panels in 
between main structure that make the 
facade, which have holes in them that 
create the windows. Windows can never 
be placed at the place of a column or 
floor, but the ‘gap’ that is filled in with 
the skin layer can be entirely out of glass 
if desired in the future for example.
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Preliminary sketch explaining the difference 
between the STRUCTURE and SKIN layers

Structure

Skin

The structure is wear free and will not decay over time, if the wooden skin layer will 
decay or rot over time, this is no problem for the structure since the wooden panels and 

roof panels can be swapped out easily, further enhancing the lifespan & sustainability 
ambition of I.
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Definitive structural axonometry of the building

Foundation: for more information regarding the type of foundation, see 
Chapter 5 ‘water concept’, where an explanation is given into using a concrete 
pile foundation
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Definitive structural axonometry of the building
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Structural diagrams of the building
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Structural diagrams of the building
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Chapter 8
Climate design
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Climate design
Parts of the climate have already been 
covered in other chapters, but in this 
chapter a more detailled look into the 
climate design of the building will be 
provided. The climate design is building 
forward on the ambition regarding 
sustainability, focussing again on the 
R-strategies and aspiring a comfortable, 
human scale building. R-strategies that 
are primarily applied to the climate 
design are: 

-R0 Refuse
-R1 Rethink
-R2 Reduce

A climate design, regarding how the 
climate inside in summer and winter 
are managed as well as giving inside 
on which installations are used, always 
starts with thinking passively: the 
systems you do not use, are also not 
consuming energy. Passive principles 
are interconnected with the general 
theme of the reseach, since vernacular 
architecture was always very dependent 

of its surroundings, the reason why you 
never see vernacular houses with big 
windows in warm countries: this creates 
overheating and active machines to 
make it cool again.
	 A climate design always starts 
by looking at the location of the 
project, in Is case Midden-Delfland. The 
average anual temperature is 11,075 
degrees Celsius (Weerplaza, 2023) with 
on average 4,5 hours of sun each day. 
In some reference projects, architects 
use the orientation of the sun as a 
justification for their window openings. 
In case of many projects, the south 
facade is for example filled in with large 
glass panes for maximal sunlight in the 
house and passive heating in the winter. 
But passively thinking, this might not be 
the best solution. To research this, I made 
a tabel showing the average amount of 
sun hours per month, showing that in 
winter monhts the sun only shines for 
2 hours a day, and for 22 hours a glass 
facade leaks energy away, making it 
passively speaking a refusal to use glass 
(curtain) facades.
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Glass percentages
To test the hypothesis that high glass 
percentages of a facade create heat 
losses in the months when the sun 
barely shines, and creates overheating 
in months when the sun shines more 
than 6 hours per day, a study was 
done to vernacular architecture. I used 
a medieval building, build in 1452 -De 
Marienhof, Amersfoort- and tested how 
its facade is divided. The total facade 
area is 231m2, of which 173m2 is brick, 
55m2 is window and 3m2 is door. This 
creates a facade window percentage of 
just under 27%.
	 With this data, I made four 
tables, translating the wall insulation 
value of the masonry building to the 
present era -Rd 4,5-, and showing 
several what if scenarios for both 
the glass percentage as well as the 
different insulation values. This research 
therefore also includes different glass 
types, testing if high-insulating but 
expensive HR3+ glass in reality is better 
than regular HR++ glass. The scenarios:
1: Window percentage of 27% with the 
same wall insulation value, but with 
three types of glass.

2: Window percentage of 27% with 
three types of glass but with the same 
HR++ glass.
3: window percetage of 50%, with the 
same wall insulation but with three 
types of glass.
4: window percetage of 80%, with the 
same wall insulation but with three 
types of glass.
The results show that increasing the 
window percentage drastically reduces 
the insulation value of the facades, 
even when using the most high end 
insulation glass with a U-value of 0,5. In 
facades with lower glass percentages, 
the dominant factor is the type of wall 
insulation used. The type of glass used 
does not really matter for the overall 
insulation value, but the type of wall 
insulation does. 
	 I used this data in the design 
process, with implementing the R0 
strategy: refusing to use curtain walls or 
facade glass percentages of over 60%, 
using more affordable traditional HR++ 
double glazing instead of expensive 
high insulating glass, but bumping up 
the facade insulation values to around 
6,0 or higher.

The researched building WikipediaThe question: why does vernacular architecture 
use small windows instead of large, modern 
glass panes? Own photo
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Passive cooling/ventilating
In the same way the research was done 
to glass percentages, another study was 
done on how to create a building that 
passively cools and ventilates, especially 
in summer. This does not say that I will 
not use mechanical ventilation with a 
heat recovery unit, since this system 
works efficiently in winter situations, 
but it looks at the possibility of cooling 
and passive ventilation especially in 
spring, summer and autumn days. I 
looked at a vernacular way of cooling: 
the double hung sash window, and 
its modern counterpart: the pivotting 
window, both incorporating the 

‘double openable’ principle, where a 
top window can open seperate from a 
lower window to use the basic rule ‘hot 
air rises and cool air lowers’ for cooling 
a building. Another principle looked 
at, is the idea of cross ventilation. 
This research was part of the R1 and 
R2 strategies: Rethink and Reduce. 
Rethink the way a window works by 
using the past to create the future, 
and with this data reduce the amount 
of active cooling needed in summer. 
The research, shown left and combined 
with the glass percentage research, 
created the following three ambitions.

Passive climate design-by-research solutions, incorporating the R-strategies, 
the sustainability ambition and the research strategy ‘learning from the past to 

create the future’.
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Climate diagram explanations
Multiple ambitions following the 
passive design ambitions are 
incorporated into the climate diagrams, 
such as the usage of cross ventilation 
for purging, double openable windows 
at every dwelling for the possibility of 
passive cooling in summer, standard 
HR++ glass with sunscreens and using 
high insulation values for the walls and 
roofs. On the diagrams are also other 

principles visible, which will be further 
explained here. Visible is that the hot 
water for showering and dishwashing 
is centralised per building part. This 
is done for the flexibility ambitions: if 
every dwelling, as I designed it now, has 
its own individual heat pump for water 
and heating, this creates a problem 
when the building will be redeveloped 
for different dwelling types or different 
functions. By doing it
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collective, the only thing that needs 
to be changed in case of function 
changes, are the connections to the 
pipes. Also, the replacability of the 
system becomes more easy in case of a 
collective system. A heat-cold storage 
helps to efficiently store hot energy in 
summer for usage in the winter, and 
the other way around to be able to let 
cool water flow through the floors in 
summer for cooling without aircos.

The ventilation system uses a heat 
recovery unit to prevent heat losses in 
winter while ventilating and rainwater 
will be stored in underground tanks 
for usage in the grey water system, 
making the building more sustainable. 
Hot water will be heated up to 60 
degrees, and with a small electrical 
boiler per dwelling heated up to higher 
temperatures if desired. The floor 
heating is installed demountable.
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Floorplans with in green fresh air ducts that blow in fresh air, and in orange used air ducts that suck 
the air out of the dwelling. In winter the heat from the used air gets used in a heat recovery system 

incorporated in the system D ventilation unit
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Chapter 9
Architecture & design
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The different clusters as a chessboard

This philosophy tells how a chessboard 
consists of six different pieces, but all 
fitting together as one team since they 
are made out of the same material, 
consisting of the same texture and 
the same color. This philisophy 
is linked to traditionalist idea of 
different ‘architectural languages’. 
Take for example a medieval castle 
or an historical city: every building or 
element has its own unique design, 
but all designs together fit together 
into one architectural language and 
form a coherent team -again like a 
chessboard. This idea was used for 
different parts of the building complex 
as well as how the building is urbanly 
connected to De Zweth as well.

Design language philosophy
A preliminary introduction into several 
design implications, such as the ideas 
about blending a large new building into 
an existing surrounding and the type of 
urbanity have already been described 
in Chapter 4, which is important to read 
before entering this chapter.
	 A very early design philosophy 
I wanted to use, was the so called 
‘chessboard design philosphopy’. The 
new complex will, as earlier described, 
consist of six interconnected buildings, 
with each having its own unique function, 
dwelling type or target group. To give 
each part of the building, representing 
its own unique part in the ensemble, the 
chessboard philopshy comes around
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Images of ‘Castle Heeswijk’ and the city 
center of Ghent. Both showing different 
buildings with their own unique 
expression, but fitting together as 
one coherent team speaking the same 
language -just like the seperate pieces 
on a chessboard that are made with out 
of same material, color and texture but 
all represent their own strong identity

Ambition diagram 
showing the principle 
of the architectural 
language, both 
placing the building 
in relation with its 
context as well as an 
unique expression 
per cluster
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Architectural identity

Identity
Talking about the architectural language of the project location, De Zweth, their is a very 
strong, traditional regional architecture seen there. Following the urbanity ambition to create 
a coherent building and the ambition to create a building speaking the same architectural 
language as De Zweth, this would imply that the new building I adds will need to fit into 
this picturesque image. Since De Zweth consists of traditional Dutch architecture, this gives 
a clear direction for the new building to follow. Recently their have been an increasing 
amount of criticism by the general public as well as profesionals on modern architecture 
on existing historical locations, claiming that these buildings do not the location and are 
completely detached from the locality of a place. Although most educational institutions 
focus on more modern architecture, this would highly contradict Is research theme and 
ambitions to create a coherent chess-like ensemble with De Zweth and to focus on the 
human scale into making a pleasant building. This does not mean blindly copying traditional 
elements, but using traditional architecture in a modern and smart way to create a pleasant, 
non offensive building based on traditional principles. Danish architect Bjarke Ingels said 
about this idea: ‘In the same way that you wouldn’t wear the same clothes to a wedding and 
a funeral, architecture should respond to its context and purpose’. More scientific research on 
this topic is shown on the next pages.
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Mocking image showing how locality turned 
into modern uniformity Architectuur Omlsag

Worldwide there is an increasing amount of 
firms and citizen initiatives that actively fight 
out of context modern architecture. Renowned  
advocates of this idea are INTBAU, Archituur 
Omslag, SCALA Architects, pleading for 
more human scale, context bound traditional 
buildings and call this ‘evidence based 
architecture, since the architecture is based on 
research what the general public actually likes

and using what historically always worked out, 
pointing out the importance of respecting the 
architectural language of a place

Key architectural ambition as shown in Chapter 4, creating a building with the same architectural 
identity and language as the existing buildings in De Zweth, without copying them, but by being its 

own piece on the chessboard

Public resistance to modern architecture in 
historical places Newsarticles 2023
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Research traditional architecture
Since Is ambition about creating a new 
building coherent with the existing 
traditional architecture of De Zweth 
can be dubbed as ‘subjective’ and ‘not 
scientific’, further study was done to 
justify the use of traditional design 
elements as correct. 
	 First of all, the 2020 publication 
Time for Architecture: On Modernity, 
Memory and Time in Architecture and 
Urban Design by Prof. Dr. Robert Adam 
was read. In this publication Adam 
explores the relationship between 
architecture and society, focusing on 
how traditional and modern styles are 
perceived and valued by the general 
public. Adam discusses studies that 
reveal a strong human preference for 
traditional architectural styles, which 
are often associated with historical and 
cultural significance. These architectural 
styles tend to evoke a sense of 
familiarity and comfort, tapping into 
a deep-seated appreciation for forms 
that have been refined over centuries. 
He states: ‘traditional principles are 
evidence-based, ‘rooted in centuries of 
knowledge’ about what works well. The 
architecture is based on the human scale 
and is therefore designed based on the 
final image’ (Adam, R. 2020). 
	 Reasoning why traditional 
architecture seems to be prefered 
over modern architecture, are that 
it provides psychological comfort to 
people. This is closely bound to Is 
idea of creating a building based on 
the human scale and to blend in the 

architectural episteme ‘perception, 
expierence and phenomenon’ into the 
design as described in the research 
proposal. Furthermore, Adam explores 
theories from evolutionary psychology, 
suggesting that traditional architectural 
forms resonate more with the humans 
innate preferences. This is because these 
forms often mimic natural patterns 
and proportions, which are inherently 
pleasing to the human brain, closely tying 
traditional architecture to the created 
human scale based measurement 
system used to determine the overal 
dimensions of Is new building. These 
ideas highly contradict architectural 
visions of architects and educational 
institutions. This phenomenon is also 
described by Adam as: ‘the desire by 
non-professionals to maintain traditions 
based on the existing character of areas 
is commonplace. In contrast between 
these preferences and those of architects 
is widely evidenced by research’ (Adam, 
R. 2020)
	 To test the hypothesis that 
traditional architecture not only is 
prefered by the general public, but it 
also positively affects the human brain 
into creating a more pleasant building, 
I wrote -together with four other 
students- a paper in 2022 about the 
topic ofn the influence of architecture on 
psychological health. A field study was 
added, where non-architects were asked 
to express their emotions and inner 
feelings at different hospital designs 
-without saying it were hospitals. The 
results of this are shown on the right.
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Results of the research paper about the influence of traditional architecture on the 
psycholocial health of humans - Episteme perception, experience & phenomenon

The results of the field study, where 20 non-architects of different ages and backgrounds 
were asked what their first perception of the 6 shown buildings -all hospitals- were and 
what their feelings were, asking them as well on how they would feel if they had to live in 
these places for a longer period of time. The main difference between the buildings is that 
3 are designed in traditonal architecture, and 3 in modern architecture. Shown below are 

descriptions that came across more than 3 times over the 20 person survey:

1: peaceful, wealth, calm, attractive, comforting, grand, practical
2: bleak, emotionless, meaningless, ominous, cheerless
3: closed, massy, ominous, hastily, inaccessible, tensive, USSR
4: warm, comforting, important, wealthy, very attractive, inviting, cosy
5: warm, cosy, nostalgic, peaceful, accessible, dream house, comforting, calming
6: bleak, cold, unimaginative, not inviting, inaccessible, oppressive, industrial, cheerless, static

The results show that there is a sharp contrast in the perception of buildings with a functional/
modern architecture and buildings with a traditional/historical architecture. When the 
respondents were asked how it would feel to be there for a longer time, for example a few 
days or a week, they had a strong preference to stay at the buildings 1, 4 and 5. In conclusion 
can be said that non-architects find traditional architecture more comforting and accessible, 
they would feel more at ease and more feel a sense of belonging at these buildings than with 

buildings designed in a modern architecture style.
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Research to De Zweth
With an ambition formed that the new 
building should be speaking the same 
architectural language as De Zweth 
and feel like a recognisable and unique 
Dutch/local building, the question 
is: how to achieve this ambition and 
which local elements will be used? A 
small research to both typical Dutch 
architecture and typical architecture 
from De Zweth is conducted, to 
highlight important parts. At the 
research I looked at typical elements 
such as color schemes, textures and 
building elements. A collage of this is 
shown on these pages.

Typical elements
Starting with textures and colors: De 
Zweth is build up out of typical Dutch 
brickwork, but in a very characteristic 
yellow color. Characteristic about this, is 
that the buildings all have a very ‘honest’ 
appearance: the bricks are not fake, but 
the walls are also the construction. Since 

the new building will not have load 
bearig walls, but a revolutionary column-
vaulted floor system, the usage of bricks 
only for cladding will not do justice to 
the honest usage of bricks in De Zweth, 
but the typical yellow color is -especially 
from a distance- a very characteristic 
element dat will be highlighted in the 
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project. Another texture visible texture, 
are the blacked out roof tiles. These 
roof tiles on itsselve define a very strong 
and local characteristic every dwelling 
in De Zweth has: a sloped roof with a 
pitch angle between 40 en 60 degrees. 
These houses were made in a time 
when technique was not advanced 
enough to create proper flat roofs 
and as time had shown, sloped roofs 
were more succesfull into keeping the 
water out. In architectural studies, a 
pitched roofs also helps in making a 
building visually appeal more elegant 
and less heavy; it creates the feeling of 
‘a safe home’. It also is an affordable 
way of using a constructive flat roof to 
be used for extra dwelling space and 
adds to the typical Dutch architecture.

At the roofs of De Zweth and in other 
Dutchtraditional examples, the black, 
wear free tiles were always used as a 
ceramic cladding to product the wood 
structure underneath it. The same still 
applies today for the current building, 
and since the roof tiles have proven 
to be circular and wear resistant, 
this element will be used in the new 
building. As for the shapes, imporant 
elements are the usage of gable ends at 
the ends of roofs, especially the usage e 
of pointed ‘spout gables’ which are also 
very recognisable for other Dutch cities, 
such as Amsterdam, Delft and Gouda. 
building in the same way a castle and 
its surrounding houses historically 
had similar colors to make them a 
coherent ensemble like a chessboard.



226

Unintentionally, the analysed color scheme of De Zweth is very similar in tones 
and even colores to that of a forest, the location the project is located in. This 

defines that the new building should also include such natural, soft colors
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Early design testing
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A search for honesty
The line between ‘traditional’ and 
‘fake’ or ‘shoddy’ architecture is very 
thin. Especially when certain historical 
elements with a special reasoning of 
them in the past, but now used just a 
cheap reference can feel very fake. This 
made the designing difficult, and made 
it a search for honesty of the architecture 
-and expressing how the building is 
actually constructed with the columns 
and vaulted floors- difficult. A very 
strong characteristic from the existing 
Zweth houses, is that their construction 
is directly visible from the outside. This 
dubbed I as an important element to 
use, especially since the structure of 
the new building is special and uses 
unknown techniques and, to apply 
shearing layers visibility, to also show

what are elements of the building that 
can not be changed in the future, and 
what elements are more ‘temporary’. 
The structure is build up of columns 
every 10,5 meters, and every 3,5 meters 
a solid floor. These two elements are 
dubbed as ‘expressionist’ elements that 
should be visible to create an honest 
appearance. The walls in between the 
columns belong to the skin layer and are 
not permanent; they can be changed in 
the future although they do not have 
to. To show this in an honest way, these 
need to have a different facade material 
(texture), still having the same iconic 
yellow color of the buildings in the area. 
In these ‘panels’, there is also space for 
windows. For some parts, like arcades or 
terraces, brick is still used constructive 
so that should be visible in the views.
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Although designing a building in traditional 
architecture, I also learned from modern 
architecture. In this case the architect made a 
visual seperation between load bearing parts 
(white) and non constructive, replacable panels 

(wood), which is an idea I also uses Own picture

Not an honest design solution, used for 
experimentation. This idea shows wooden panels, 
implying that the full height is inter changable, 
but this is not the case since then the constructive 
floors get in the way. This there is not an honest 

expression of the facade Own design
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Research by design: testing various layer representations and cladding materials
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Research by design: testing various layer representations and cladding materials
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Determining a cladding
Since the wooden frame wall panels 
and the construction would be clad in 
insulation material, a seperate cladding 
is needed to finish the skin layer of 
the building. Since the cladding of the 
constructive parts will remain for a very 
long time, these should be wear free and 
durable. Important for the skin cladding 
is that this cladding is demountable if 
changes to make changes in the infill 
of these panels possible in the future. 
Different options for cladding are 
determined below.

Wooden cladding
The most ‘honest’ cladding for the wooden 
walls, but have the big disadvantage that 
wooden cladding does not last for more 
than 40 or 50 years in the best case -accoya 
for example-, or need a lot of maintanance 

The most design solution, is shown below. This 
design clearly shows in dark yellow where the 
constructive parts and in beige what the non 
constructive layers are. The differences in window 
sizes define the difference between public and 
private: behind the big windows is a public 

function, above are dwellings

Different facade cladding options

-painting-. Since 80% of the facade consists 
of the wooden panels (the panels itselve 
are not visible outside and can last much 
longer without maintanance), this creates 
the potential of replacing almost the entire 
facade every 40 or 50 years -or earlier in the 
wet environment-, which on the long term is 
much more expensive and less sustainable and 
makes the building vurnerable fur demolition 
earlier due to a worn out facade. This type of 
cladding therefore is not a preferable choice

Stucco cladding
The easiest way of finishing the insulation 
material thats mounted to facades, is by 
plastering over it. Non demountable finish 
and therefore only interesting to use at the 
constructive parts. Problems are however 
that stucco needs to be painted often and 
that, especially in such a wet environment, will 
become filthy and dirty fast, speeding up the 
painting proces. The constant maintanance 
required, also the replastering every 20-40 
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years, make stucco the facade cladding that 
suits Is ambitions and visions the least.

Brick cladding
Traditional cladding in brick, in Dutch ‘steen 
strips’, are mounted the facade by using 
cement, making them impossible to demount 
and therefore not interesting. More recently 
however, there have been stone stripes on the 
market that are demountable which makes 
the material almost perfect for cladding the 
building. If the infill of the wooden panels will 
be changed in the future with different sized 
windows for example, the bricks can simply be 
taken off and replaced again afterwards. Other 
benefits are that bricks do not decay over time; 
they only weather but that does not harm the 
visual expression. A main drawback however, 
is that bricks are imitating traditional load 
bearing brick walls like the houses in De Zweth 
have, making the appearance completely fake 
since the panels are not load bearing at all. This 
makes brick cladding les favorable.

Stone cladding
Natural stone or ceramic tile cladding has a 
lot of similar benefits as brick cladding, with 
the main benefit that it is more contemporary. 
The color can still be recognisable given the 
context, but the visual appearance is not that 
of load bearing brick and therefore making the 
facades much more honest. Two types of stone 
bricks can be used for the skin and structure 
cladding to mark the differences.

Conclusion
Given the pros and cons of every cladding, 
a stone/ceramic cladding is the most fitting 
in the desired visual expression and the 
sustainability ambition. The material is easy 
to demount and attach again in case the 
wooden panels change of infill, it is wear 
free as it only weathers but does not wear 
out which gives it a circular, eternal lifespan. 
Important to take in mind is to use a 
demountable system instead of a traditional 
cement based fixation onto the wall.

Preferable facade cladding: demountable (NoviBrick) stone veneer cladding in a recognisable, De 
Zweth like, yellow-brown color. The floors in the facade will be highlighted by sills that also protect the 
facade from rainwater to keep it in a better condition. The arcades with balconies will be made out of 
demountable dry bricks, where the bricks are actually load bearing and therefore honest in the facade.

NoviBrick demountable 
stone veneer system
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Wooden panels (skin) cldding
The frame walls in between the 
construction which also contain the 
windows are cladded with big Cenia 
Ducal tiles, known from the building ‘The 
Valley’ by MVRDV architects. The color 
is almost the same as the typical yellow 
bricks of De Zweth.

Construction (structure) cladding
The constructive layers, the concrete 
columns every 10,5m and the concrete 
floors every 3,5m, are cladded with  brown-
yellow demountable chiseled lime stone 
with a fine chiseled texture. The stone 
veneer is wear free and demountable due 
to the NoviBrick system.

Arcade and trasslayer construction
The arcades with balconies and the 
trasslayer are made with truely structural 
brickwork, which represent a centuries 
old tradition of Dutch masonry buildings 
and fit De Zweth. The color will be ‘yellow 
hard-gray’ and the bricks are stacked 
with the circular DryStack system.

Roof cladding (skin)
The wooden roofstructure will be cladded 
in demountable ceramic rooftiles, using 
the same blue braised-grey color that 
is characteristic for De Zweth. The type 
of rooftile used is a ‘OVH tile’, which is 
a typical Dutch rooftile that has been 
around since the Medieval times.
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Windows
The windowframes will be made out of 
renewable wood, adding to the circularity 
ambition for the SKIN layer. Since the 
building is designed with using local, 
traditional Dutch elements, choosing 
wooden window frames over PVC or 
metal is not only an aesthetic decision 
but also a practical one. Wooden window 
frames integrate well with the local 
architectural of De Zweth, preserving 
the authentic look and feel that defines 
classic Dutch houses.  This choice ensures 
that the design remains true to the 
traditional image, enhancing the overall 
coherence of the building. Also the wood 
represenents the natural look of the 
building instead of an artificial look with 
PVC or metal.
	 Moreover, wooden window 
frames offer a great durability. With 
proper maintenance, they can last over 
100 years, outliving their PVC and metal 
counterparts by a significant margin. 
This durability translates into a long-
term investment, reducing the need for 
frequent replacements and minimizing 

maintenance costs over the building’s 
lifetime, fitting the sustainability ambition 
for the project.Additionally, wooden 
frames provide a level of versatility 
over PVC or metal. They can be easily 
repainted or pickled in different colors, 
allowing for color changes to changing 
design preferences in the future, instead 
of keeping their factory color like PVC 
or metal which is contraditctionary to Is 
ideas about flexibility & sustainability. 
This adaptability ensures that the 
windows can always complement the 
building’s appearance, regardless of 
future modifications.
	 The wood used for the windows 
will be oregon pine, the final paint layer 
will be natural linseed oil paint. Oregon 
pine is a type of wood that expands and 
expands minimally with the changing of 
weather, has a lifespan of over 100 years 
with normal maintanance and is more 
sustainable harvested than tropical wood 
like mahogany. It is also strong due to 
very fine annual rings. The lineseed oil 
keeps the window frames damp open 
which helps to ensure its long lifespan.

Natural renewabel lineseed oil paint

Oregon pine wood
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GSEducationalVersion

21

Prefab pine hinged roof 235mm thick, filled with 
GUTEX Ultratherm wood fibre insulation Rd: 
6.06. Span up to 4 meters

Re-improved Dutch pan (OVH), 
blue braised

Steel strips under sole piece h.o.h. 
5250mm for absorbing tensil forces

Wooden gutter cladded with zinc, 
consisting of klossen attached to 
timber beam at the back

Thermal bridge insulation GUTEX 
Thermowall Rd: 3.03

Zinc downspout

Load bearing 'knieschot' for roof 
structure support, causes the  span 
to reduce from 5 to 4 meters

Prefab oregon pine sills

Oregon pine window frame 67x114mm

HR++ insulation glass, U: 1,0

Inwards falling fanlight, oregon pine

Inwards turning oregon pine window

Prefab Vaulted Floor, Ripmann Floor System, 
filled with wood wool for acoustic insulation

Natural stone cladding, yellow hard-gray, hung 
according the demountable NoviBrick system

Natural stone tiles, Cenia Ducal, hung according 
to the demountable NoviBrick system

Wooden frame wall 140mm filled with GUTEX 
wood wool insulation, Rd: 4.24

Thermal bridge interruption of wooden frame wall 
posts, GUTEX Thermowall Rd 3.03

Wooden raggels for ventilation behind tiles

Vertical spruce wood regels

Prefab concrete sill

Brickwork yellow hard-gray half-brick pattern

Waterproof Kingspan K8 rigid insulation 
board Rd: 3.81

Masonry concrete block, clinker quality

Unreinforced arched foundation strip

XPS insulation lost formwork

Concrete pile foundation

Cold bridge interruption under the floor

Balcony consisting of load bearing oregon pine 
beams (96x67) attached by metal corner profiles 
and placed in a stone wall with wall anchors

Brick wall with demountable DryBrick system, 
yellow hard gray bricks

Termal bridge interruption

Wooden throat at inwards turning windows

Floor structure:
-Vaulted prefab concrete shell floor 670mm
-Floating screed floor XPS 20mm
-Demountable gravel screed floor with floor heating 100mm
-Finished floor TBD 20mm

Prefab concrete columns center to center 10.5m 
350mm as specified by the constructor, supporting 
the shell floors

Prefab Oregon pine weather mould 
for keeping facade dry

Prefab steel balustrade, light and air-permeable

Plywood 15mm for mounting options

Plasterboard 15mm

Stucco 15mm

Sunscreen, G-value: 0,2, placed in window nude

Sunscreen, G-value: 0,2, placed in window nude

Oregon pine 67x114 center sill

HR++ insulation glass, U: 1,0

Concrete facade cover

Demountable steel arcade decking

10.500

1:20 facade detail
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for keeping facade dry
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Sunscreen, G-value: 0,2, placed in window nude
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HR++ insulation glass, U: 1,0
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Demountable steel arcade decking
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Balcony consisting of load bearing oregon pine 
beams (96x67) attached by metal corner profiles 
and placed in a stone wall with wall anchors

Brick wall with demountable DryBrick system, 
yellow hard gray bricks

Concrete facade cover

Demountable steel arcade decking

Horizontal window and wall detail

Foundation

Wall construction

Window

Balcony

Gutter & roof

1:5 detail drawings
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Definitive facade views Front view with main entrance

Back view

Left view

Right view



243

Front view with main entrance

Back view

Left view

Right view
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Definitive cross sections

Horizontal cross section

Vertical cross section with bath house
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Horizontal cross section

Vertical cross section with bath house
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Artist’s impression outside
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Coherent with De Zweth
To make the building coherent with the 
nearby town, the existing color schemes 
and main architectural elements have 
been analysed and interpreted, creating 
a building that is not a copy of the 
existing houses but is designed in the 
same architectural language

Sustainable
The building is sustainable in three ways: 
a long lifespan for the main structure, 
renewable materials for the skin (facades, 
roof, windows) and demountable for the 
top layer: the cladding layer, creating 
a building that is sustainable in three 
different disciplines

Connection to nature
The connection with nature like a country 
house is visible in the several bridging 
areas between in- and outside, like 
balconies, arcades, bay windows and large 
openable windows. The floor to ceiling 
allows for maximal openness to the nature 
surrounding the building

Chessboard design language
The chessboard design is visible by 
looking at the different building parts, 
each having different window details, 
different amount of stories, different 
connections to the outside, different 
public and private facade compositions 
and different shapes, while still boasting 
similar roofs, facade cladding, window 
heights and colors to create a coherent 
team.

Ambition design elements
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Chapter 10
Graduation reflection
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Design brief - Written project statement
	 1: Role of the project in relation to the urban masterplan
The project is part of a prototype four-stage urban development around the small 
town De Zweth in Midden-Delfland, near Rotterdam. All four of us propose new 
dwellings surrounding to the main theme of affordability. The infill of this plan is very 
different to create a prototype catalogue of different solutions on how to handle such 
urban contexts in the future. The role of my project in this is prototype development 
is to create around 200 new affordable dwellings in a way that does not affect the exi-
sting village but can strenghten it. This asks for a ‘one building’ development instead 
of 200 individual homes that would destroy the characteristic atmosphere of the vil-
lage. My project therefore focusses on how to create such a building, with affordable 
houses, in a ‘low impact’ way fitting De Zweth, looking deep at the existing context. 
A quote that describes this approach is: In the same way that you wouldn’t wear the 
same clothes to a wedding and a funeral, architecture should respond to its context and 
purpose - Bjarke Ingels, architect.
	 2: The agenda of the project according the studio themes
The studio themes are: Affordability, Inclusivity, Sustainability, Gender Equity & Buil-
ding Resources. The main focus of my building is ‘affordability’ and the question how 
and for whom to make affordable dwellings in De Zweth. Another major theme in the 
project is inclusivity and the question on how the users of the building live together, 
what is private and public, and where are the interaction zones that create public fa-
miliarity. Lastly, sustainability is a key theme in the project, asking the question how to 
create a truely sustainable building, looking beyond only using ‘low impact materials’ 
but doing a thorough research into what sustainability means.
	 3: Program impact on the big scale ZUS plan
De ZUS plan focusses on a sustainable redevelopment of the Midden-Delfland pol-
der area. This polder will get a completely new landscap, being much more wet and 
adding new ecologies like a forest zone. Within this area are many historic rural small 
villages and hamlets that have a cultural heritage value to them ZUS does not talk 
about. Several conflicting ambitions are present in the plan, such as presevering the 
area as a green lung but also wanting new housing to be build there and wanting to 
keep the area in tact, but also completely changing the characteristic landscape. My 
project is about how to respect the cultural heritage of this landscape and keeping 
the characteristic architectural language in tact, but still adding a big development to 
deliver a concrete solution to the current Dutch housing crisis. In this way, the project 
functions as a prototype on how to design and build in the entire ZUS plan.
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Target group, tenure type and collective spaces
	 1: Description of the profile of dwellers and household types
The main target group for this project is that of one person households. Researched 
is that this group has the most trouble with finding an affordable, suitable house. 
Most current development center around middle to big sized family homes, but 
with an ever increasing amount of one person households in The Netherlands and 
an ever moving forward affordable housing crisis, this type of development is not 
wanted. What we need is a prototype building that completely centers around af-
fordable one person households. This also raises up a question on how this group 
lives together, what they share and what they actually need. Since this group of 
persons is very diverse, ranging they all share in common that they are living solo. 
To create public familiarity, the studio theme ‘inclusion’ comes into place. Proposed 
is to create a building consisting of several interconnected building, all focussing on 
one specific dwelling type and having its own shared garden (courtyard) to create 
like minded subzones like how these are present in neighborhoods in a town, cre-
ating an afforable and inclusive micro city.
	 2: Type of housing ownership
The type of ownership suitable for this type of housing, is a coorperative, where all 
inhabitants are a shared owner. In the building, five seperate co-ops will exist, all 
focussing on the several like minded clusters. This structure both helps to create 
the desired inclusive clusters but also guarantees a long term affordability strategy. 
According to the book ‘Operatie Wooncoöperatie’ such co-op building will not be 
build by an investor who wants to make profit. This keeps the rents low over time, 
ensuring long term affordability instead of only temporary affordability.
	 3: Programming of collective spaces
To make the building both more inclusive and affordable, collective spaces will 
be needed. These collective spaces will be centered around a shared courtyard in 
the way everybody came together at the central market and church in a historical 
city. The main shared space will be a bath house with a gymnasium, which was 
researched as a key function to be both focus on inclusive- and healthy living in 
the book ‘A Pattern Language’. This bath house functions as the chapel where eve-
ry like minded subgroup came together in a historical town or monastery. Other 
collective spaces, centered around this bath house, include: shared laundry spaces 
(affordability), a shared library/living room (inclusivity), a shared space for working 
(affordability), a shared small café/supermarket (adding amenities to De Zweth), a 
shared allotment (inclusivity) and a shared auditorium room for gatherings.
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Reflection on P3-P4
My architectural graduation project focused on the design of affordable housing 
in De Zweth, a small village in Midden-Delfland, South-Holland, The Netherlands. 
This reflection aims to provide an explanation of the preliminary results, evaluate 
the methods and argumentation used, and reflect on the feedback and learning 
process throughout the project.

Preliminary Results
The preliminary results of my research and design phase were the creating of a 
program, creating project ambitions and to come up with research based design 
solutions. The theme of the research, that was the main basis for the project, was 
how I could learn from the past -historical principles and building references- to 
create a future development. The hypothesis was that problems architects face 
nowadays, are already (partly) solved in the past. By cleverly analysing historical 
precedents, this created several design solutions for a new design. The results 
were achieved through a comprehensive process involving an extensive group 
research to the location of intervention, analysis of historical building projects 
according the main research theme, ambition,- structural-, climate-, function-, 
and floorplan research to create a design based on research. Another part of the 
research was reading literature that already researched several design themes. 
The research was backed up by data as a proof of concept.

Process and Planning
Choice of Method (How)
The methodology for my project involved mainly analysing historical -vernacular- 
buildings on specific elements. On top of that, a literature- and data study was 
done, creating both a qualitative and a quantitave research. The outcome of 
the research was used for experimentation, implementing the research method 
‘research by design’ in the project. This eventually led to a design by research. 
I chose these methods because this fitted the scope of the research theme the 
best and created the opportunity to come up with direct ambitions and design 
solutions for the new development. I learned through the process that just by 
looking and analysing historical precedents, many lessons can be drawn, and 
by backing these hypothetical conclusions up with literature and data studies, a 
complete research based design was possible.

Argumentation
The argumentation behind my chosen approach was based on previous design 
studies I did. During other projects, I noticed how seeminly difficult tasks were 
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easy to solve by doing a small research into historical concepts and ideas.This 
led me to the idea of this theme of ‘learning from the past to create the future’ 
could be a main theoretical basis for the whole graduation project. Also, several 
literature insights read in the past gave I the idea that historical architecture is 
still relevant in the present, further backing up the argumentation on why the 
research was done in this way. This approach was intended to the final goal 
of achieving a building centered around the three main studio ambitions of 
Affordabillity, Inclusivity and Sustainability. These ambitions are thoroughly 
researched in Chapter 3, using both analyis, data and literature resarch. Further 
ambitions that came to arrise during the research were: creating an affordable 
building focussing on one person households, creating a building with around 
200 dwellings to really come up with a concrete solutions for the current Dutch 
housing crisis and creating a building that would blend in the historical context 
it is located in.

Evaluation of Approach
Effectiveness of the Approach
My approach worked effectively in several aspects:
Design Innovation: the use of historical precedents led to innovative solutions 
in the spatial layout of the building, the construction used and the climate- and 
structual design. Although it sounds contradictionary to use historical precedents 
to create innovative design sollutions, this is not the case. The reason for this lies 
in that fact that I did not copy historical design elements, but I interpreted them 
and translated the principle of them to the present. An example is the usage of 
pressure based design with vaulted floors and columns: I analysed how gothic 
architecture worked, filtered out the main element that it is build out of pressure 
based wear free stone, and used this element to research modern, innovative 
pressure based elements such as the types of floor I used.
Creation of a building focussing on its user: the research also led to the creation of 
a building centered around its user: the individual user. To create a psychological 
pleasant place, literature studies were done to comforable floor heights, how 
to create an inclusive built environment where public familiarity is created and 
where people feel at home; a sense of belonging. It was an interesting insight that 
this human scale desiging often was a main part of historical buildings; a reason 
why traditionally designed houses are still widely popular around the world.
However, something I found a bit harder was the complexity of the research. 
Given the timeframe, I was not always able to dive as deep into literature or 
analysis as I had hoped in the beginning. Some methods introduced complexity 
that required additional learning and adaptation that were not foreseen at first. 
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Reflection on Feedback
Mentor Feedback
My mentors, architecture specialist Olv Klijn, building technology specialist Ruurd 
Kuijlenburg and research mentor Alejandro Campos Uribe, provided critical 
feedback, such as highlighting to not blindly copy findings, but trying to translate 
them to the present day in a clever way. Other focus points they provided me 
were to first start with making my main ambitions clear, basing it on research, and 
to critically look at the overarching theme and these formulated main ambitions 
to create a building coherent in design. They suggested to, before heading to 
the design phase, to first thoroughly research and formulate my three main 
ambitions of affordability, sustainability and inclusivity, which prompted me to 
re-evaluate and adjust in an early design phase. This made it able to create a 
much more coherent building with a clear story in it, choosing more specifically 
on which elements I wanted to research historical precedents as well.

Incorporation of Feedback
I translated this feedback into my work by first of all research, interpret and 
formulate my main ambitions. These ambitions functioned as a blue print for the 
whole design process, constantly testing if my other visions and design solutions 
fitted within these three ambitions. Sometimes this meant to redesign complete 
elements since they would not fit my ambitions and ideas, consuming more 
time than expected in the beginning. This howeve was not a problem since it 
helped to move forward, in the end it sometimes is best to take 2 steps back 
and 3 forward. Also sometimes I came to a conclusion or interpretation too fast 
and further research was needed to properly incorporate the design solutions 
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into the building. For example, during the facade design I sometimes tended to 
directly use researched elements, creating sometimes what was called a ‘fake 
architectural expression’. This feedback gave me the opportunity to critically look 
at what I learned from the past and how I should translated this to the present 
day, with a contemporary expression rooted in history.

Learning from the Process
Throughout this project, I learned several valuable lessons:
Handling feedback: The necessity to adapt my methods and findings based on 
feedback and unforeseen challenges.
Critical Thinking: Enhanced ability to critically analyze my own work, design 
suggestions and formulating the ambitions.
Interpreting: The importance of mentor guidance in refining ideas and 
overcoming personal obstacles such as not looking at the core of a research.
Conclusion
In summary, my architectural graduation research and design project was 
a profound learning experience. The main theme of learning from the past 
to create the future, that was like a red line throughout the whole project, 
provided several interesting design solutions to use for both this project, as 
other projects in my professional career. The clear and approach-oriented 
feedback from mentors as well as the process of formulating clear ambitions 
and goals greatly contributed to the final outcomes of the design. This 
reflection highlights my understanding of the “how and why” behind my 
methods, the impact of feedback, and the lessons learned, which will help in 
my future work as an architect
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Final infill of the graduation project

Relation between graduation topic and architecture track
The topic of my graduation is ‘learning from the past to create the future’, 
focussing on researching historical vernacular precedents to gather innovative 
design solutions to create an affordable, sustainable and inclusive new building 
in the challenging Midden-Delfland polder area. The main task was to design 
a research based dwelling building within the studio (Dwelling Ecologies of 
Inclusion - Advanced Housing) goals and therefore fitted in the Architecture 
Master Program. In this two-year program I have developed myself into a fully 
competent designer who shows that I can work with various disciplines to 
create a complete and coherent building design.

Interplay between research & design
Both the strategy ‘research by design’ and ‘design by research’ have been used 
in this graduation project. The main goal was to design a building based on 
research, using several elements learned from the (historical) researches and 
translating-interpreting them to the present day to be used in the final building 
design. In several cases it also worked the other way around: experimentation 
and testing of a design to back up my research. An example of this interplay 
is shown in the spatial urbanity of the building, which is located near the 
picturesque village of De Zweth. Since the main task of the specific architecture 
track was to create affordable dwellings in this area, I looked at several historical 
precedents and analysed what their relation with the surrounding was. This 
gave me insights which I tested on my own building and this again gave me 
new insights in what could work, and what does not translate well to the present 
day.

Assessment of the work approach
The main methods, as previously described in this reflection, were: analysing 
historical building precedents on certain elements such as ‘structure’ or 
‘context adaptation’, a literature and data study, a field research such as on site 
investigations to a monastery and research by design where several found design 
solutions were tested and translated/interpreted to the present day. These 
research methods were in my case very effective and provided me new insights 
and design solutions that I had never thought of, such as using a pressure based 
structure out of unreinforced concrete to create a sustainable building. In my 
professional career I would like to keep using these methodologies combined 
with the main research theme of ‘learning from the past to create the future‘.
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Academic values
I see this design project as a valuable contribution to the architectural world. 
The looking at historical precedents gave new insights and teached me valuable 
lessons and deep understandings on why buildings are constructed the way 
they are. These understandings, backed up with literature and data studies, 
provide interesting academic contributions, usefull in the architectural workfield. 
Since the research also used the architectural episteme ‘Perception, Experience 
and Phenomenon’ centering around the human experience and psychological 
effects a building has, the research also has a societal contributes. Researched 
is how the new building could be comfortable and clear, using design elements 
that have been proven to be perceived as pleasant and therefore possessing 
beneficial societal implication. Since The Netherlands currently faces a dramatic 
(affordable and one person household) housing crisis, the project also gives a 
deeper insight on what strategies could be used to fix this societal and ethical 
problem.

Transferability of project results
The project results can be applied in several different contexts or settings, since 
it is meant as a prototype large affordable dwelling complex in a rural area. 
Since several unsustainable polders in The Netherlands need a redevelopment 
in the (near) future, several project ambitions and design solutions also apply 
to different contexts. This both focusses on how to handle the existing context, 
which type of urbanity is desired, how the building can be centered around the 
human scale and how affordable housing can be made in an inclusive way.

Self-development reflections question
How can the sustainability aspects of my design be enhanced further?
In my project, the lifespan of the building is a core component. To achieve 
the desired long lifespan according to the sustainability ambition, several 
suggestions and solutions are given, but it has not been researched how the 
building actually will hold up in given timeframes, for example 50-100-200 and 
500 years. This complex study can give further understanding in this specific 
ambition and is something that could be valuable to do in the future.

The main project 
ambitions: affordability, 

inclusivity and 
sustainabiliy
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In a time when the future is constantly revealing itself to us, the wisdom of 
the past provides us with indispensable lessons for the here and now. This 
thesis explores the deep-rooted lessons from traditional architecture of 
long forgotten eras and how they can help us create affordable, inclusive and 
sustainable residential buildings for the modern world and contemporary 
demands. By looking at centuries-old building methods, materials and 
community-oriented designs, one can discover a wealth of knowledge that 

not only remains relevant, but is crucial in our quest for a better world. 

In this thesis lies the key to an architectural future that is guided by the 
richness of the past, with the goal of a livable, sustainable and affordable 

world for us all.


