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Personal information 
Name Anouk de Vries 
Student number 5004454 

 
Studio   
Name / Theme Technologies and Aesthetics / Form Studies & Design of 

Construction 
Main mentor Geert Coumans History, form and aesthetics 
Second mentor Ir. Claudia van Leest Architectural Technology  
Research mentor Prof. Dr. Ing. Ulrich Knaack Architectural Engineering + 

Technology 
Argumentation of 
choice of the studio 

This studio allows me the freedom to pursue my personal 
technical fascinations. The focus on technological construction 
design, biobased building materials, innovative architectural 
solutions and model making is what makes me excited about 
this studio. It combines the aspects that I find interesting to 
research and I like how this all comes together in the final design 
phase, in combination with my own creativity. I think this 
graduation studio can give me a complete set of knowledge 
about engineering and architecture, which I can take with me in 
my future architectural career. 

 
 

Graduation project  
Title of the 
graduation project 
 

The Amphibious Paper House.  
The development of a building concept that incorporates 
lightweight paper constructions and responds dynamically to 
changing water levels in the future wetlands of Groningen. 
 

Goal  
Location: Floodplain near the Reitdiep river in Oldehove, Groningen 
The posed problem  This research addresses two global challenges: being able to 

deal with the rising water level in the built environment and 
reducing the environmental impact of the construction industry. 
The first challenge focuses on how to navigate and adapt to the 
constant rise in water levels. This is a critical concern that 
directly influences how we design, construct and inhabit our 
spaces. The second challenge revolves around rethinking the 
commonly used building materials as a first step of a transition 
from a linear to circular and sustainable built environment.  
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Research questions   Main research question: 
“How can buildings effectively adapt to fluctuating water levels 
in Dutch polder landscapes by incorporating a lightweight 
paper-based construction and an adaptable dynamic floating 
foundation?” 
 
Sub questions: 
 
1. What are the current typologies of living with the water in 
wetlands? 
 
2. What technical principles are there for amphibious 
constructions that can dynamically accommodate varying 
water levels while ensuring stability and structural safety? 
 
3. Why and how to enhance constructional and load-bearing 
purposes with the material paper when applied to architectural 
building structures?  
 
4. How can the principles of amphibious foundations and 
paper-based constructions be applied innovatively in a 
residential building design for a floodplain in the Reitdiep area?  

Design assignment 
in which these result 

The design assignment is intended to develop a building concept 
that incorporates lightweight paper constructions and responds 
dynamically to changing water levels in the future wetlands of 
Groningen. This can work as a pilot project to show how 
architects can tackle climate challenges by rethinking their 
construction techniques and building materials. 

 
Process  
Method description   
This thesis will be carried out using a variety of research methods, including an analysis 
of case studies, a literature review of floating constructions and paper constructions, 
material studies by testing, and an experimenting phase through research by design. 
In the end the research will result in a list of preconditions for a design proposal, which 
is a basis for further development of an amphibious paper housing project.  
 
Multiple case studies are selected to provide insight into specific topics. Three of these 
case studies are described in chapter 2 and give insight in floating building 
constructions. In chapter 4, there are studied paper construction case studies to learn 
more about the techniques and applications of paper-based constructions in 
architectural projects over recent decades. The advantages and limitations of these 
projects will be evaluated.  
 
Furthermore, a comprehensive literature review will be conducted to analyze the 
techniques of amphibious foundations. Because an amphibious construction is a new 
development, many techniques can be researched from floating buildings as they have 



many similarities. The literature is additionally utilized to understand the methodologies 
for calculations on the floating platform and the weight of the building which can be 
used during the design phase. The focus of the research is on achieving stability within 
the construction, looking into the depth and size of the pontoon, the fixation of the 
building and the possible size for this type of constructions. In addition to literature 
research, tests are used for these subjects.  
 
Next, the focus shifts to lightweight constructions, investigating paper structures. This 
exploration delves into the potential of paper-based materials for sustainable structural 
applications. The experimenting phase represents the practical application and testing 
of the constructional properties of the material. It relies on the insights gained from 
material research, including the structural, environmental, and design aspects of using 
paper in construction. The experiments can consist of testing the strength of paper 
construction prototypes, trying out different tube joining techniques, and testing it 
weathering circumstances. During this experimenting phase, I will investigate the 
potential benefits, challenges, and innovations of using paper-based materials in 
architecture. A comparison with traditional building materials as wood and steel is made 
to give a complete overview of the material’s potential.  



Literature and general practical references 
Precedents: 

- Floating Office Rotterdam – Bartels & Vedder 
- Amphibious House UK – Baca Architects 
- Amphibious housing Maasbommel – Factor Architects 
- Disaster Relief center – Shigeru Ban 
- Ring Pass Delft - Octatube 
- Wikkelhouse – Fiction Factory 
- Westborough Cardboard School – Cottrell & Vermeulen 
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Reflection 
1. What is the relation between your graduation (project) topic, the studio topic (if 

applicable), your master track (A,U,BT,LA,MBE), and your master programme 
(MSc AUBS)?  

 
The graduation project: “The Amphibious Paper House” is directly connected with the 
topic of “Form Studies & Design of Construction” and the “Architecture master track” 
as it approaches an alternative strategy for living in wetlands with a new construction 
technique of adapting foundations and the use of a lightweight biobased paper 
construction. The use of a bio-based material aims to make the built environment more 
sustainable and circular, which are important research topics within the architecture 
program. Moreover, this studio gives the freedom to experiment with new and 
innovative construction techniques, by focusing on both the mechanical properties and 
the aesthetical characteristics of the material. This is where the engineering and 
architecture aspect comes together, which my project tackles by looking into the 
possibilities of the relatively new building material paper and the technical possibilities 
of semi-floating buildings. 
 
2. What is the relevance of your graduation work in the larger social, professional 

and scientific framework.  
 
The research of my graduation work tackles two global challenges: being able to deal 
with the rising water level in the built environment and reducing the environmental 
impact of the construction industry. In the professional framework, the project seeks 
to allow building in areas at flood risks and coming up with strategies to mitigate critical 
materials concerns and make this approach visible to stakeholders in the architecture 
and construction field. The emphasis on adaptability to the water level can be a vital 
point of discussion about the Dutch housing future and its limited land available for 
new construction. 
 

 

 


