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Introduction
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With the remarkable population growth combined with the shift of 
dwelling habits over the past decades, the demand for housing is 

increasing and its shortage becomes an alarming issue 

- problem statement - 



5

In major cities, less than 19% of people 
find affordable housing easily 
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There is an increased demand on single occupant housing
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young people are the ones less able to afford a house
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- problem statement - 

•	 population growth 
•	 shift of dwelling habits

---> increasing demand for 
housing vs. housing shortage

•	 increasing demand 
•	 land shortage

---> lack of affordable 
housing in the city centres 

•	 housing in suburbs
•	 concentration of activities 

in the centres

---> increased commute time, 
decreased social interaction 

•	 unused urban voids in 
central locations

---> opportunity?
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•	 unused urban voids in 
central locations

---> opportunity?
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How to design affordable single-occupant housing for 
young people using the left over space in city centers?

Subquestions |

•	 How to create a system that could adapt to different cities?
•	 What are the different modes of infills on the site?
•	 Which existing amenities can be used ?
•	 Could it improve the host building?
•	 What is the influence on the neighborhood?
•	 How to respond to climate?
•	 How to minimize area?
•	 What is public, shared, private?
•	 How to convince/promote a new way of living? reduced costs + sustainable awareness
•	 How to minimize costs? 
•	 Is it permenant? 

- design question - 
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•	 Densify the city centers by occupying unused space with 
lightweight single housing units for young people

- proposal - 
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•	 These units would be minimal in their rental area not only 
due to space constraints, but also for sharing amenities 
with the public, thus engaging with and giving back to the 
neighborhood

- proposal - 
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public spaces:

common rooms
gardens

provides young people 
with affordable housing 

in the center

What can it give back to the host neighborhood?

revenue:

rent or lease money
shared expenses

physical improvements:

renovations
greenary

- proposal - 



16

What can it take from the city center?

- proposal - 

- socializing - - working - - eating - 
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 - minimum required areas per function  -

total 8-10 m2 plus flexible area
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15m2

lightweight:

less materials

flexible:

adaptable
easily transported

affordable:

less rental area

user friendly:

social interaction
privacy

neighborhood 
friendly:

common spaces
engagement
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What are the design guidelines for lightweight single-
occupant housing, for students and starters, that 
attaches to the existing fabric of crowded European 
city centers?

Subquestions |

•	 How to achieve diversity?
•	 How to respond to different site aspects (host buildings, climate)?
•	 How to benefit the host buildings?
•	 Which innovations could be applied? (from different fields)
•	 What materials to use? (lightweight, sustainable)

- research question - 
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Research
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Research
existing fabric

lightweight concepts
case studies

analysis
conclusions
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EXISTING FABRIC
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In-between | Blind-walls | Roof-tops | 
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Roof-tops | resting, attachedBlind-walls | hanging , free-standingIn-between | compressed
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lateral forces: minimal
compressive forces: acceptable
attachment method: hanging from the roof 
structural members, in-between (aligned to 
beams)

*notes: forces applied to the wall should be 
distributed along a wide surface area

lateral forces: on structural members
compressive forces: on structural members
attachment method: hanging from, in-between (along 
structural elements), attached to structural elements

*notes: in case of in-between connection alignment of 
structural elements of both buildings should be resolved

lateral forces: acceptable
compressive forces: acceptable (preferable)
attachment method: hanging from, in-between, 
attached to 

*notes: enough distance from openings, no other 
restrictions on attachment location
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LIGHTWEIGHT

To reduce impact on the host building and ensure structural 
stability, the constructed units must be lightweight. 
Using less materials also makes the units more affordable. 



28

Wood

Metal

Plastics

Fabrics

MATEIALS
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CONCEPTS 

" The lightness of an object is not limited to the choice of lightweight 
materials only.  It highly depends on the shape they are given and the 

function that these materials would perform."  - Ed van Hinte

Tension should always be favored for lightweight construction as 
compression requires mass. 
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CASE STUDIES

To gain further understanding of these concepts and more
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•	 Aluminum alloy for compression memebers and stainless steel 
as tension members

•	 Innovative joint system for efficient nodes and fast assembly
•	 Modular design and standard components for flexibility and 

ease of connection

Yacht House |  Richard Horden, Frank Newby

Micro Compact Home | Horden Cherry Lee Architects

•	 Off-site assembly 
•	 Detached sub-frame and services prepared on-site in parallel 

with the factory process 
•	 Vacuum roof insulation 
•	 2 options for structural frame: wood and aluminum  ~weight, cost, 

and sustainability differences

•	 Suspension of roof, floors, and walls, from a single mast 
•	 Steel struts triangulated to give strucural rigidity
•	 Stairs further stabilize the house

Dymaxion House | Buckminster Fuller
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- structural concept - 

lightness

minimizing number of structural elements’ number and size by favoring tension over compression 

using materials of high strength to weight ratio

adaptability to different attachment types

detaching the house unit from the support allows for various flexible combinations 

LIGHTNESS ATTACHMENT
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CONCLUSIONS
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lightness

stability

adaptability

costs mt

costs mchdifficulty of assembly

flexibility

efficiency

circularity

plas 2 point wichita yacht house hybrid

 - the hybrid system - 
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Design
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Design Structural Concept
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the house is suspended from 3 rods
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a house is formed of 3 units, 5m2 each
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vertical and horizontal dimensions are flexible
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the system adapts to different gaps
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- study models - 
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the hollow circular steel rod is anchored to the host building
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2 aluminum frames are held by tension cables to the rod
cables are used instead of columns between the 2 frames
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facades are held by frames 1 and 2
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roof is held by frame 1, floor is held by frame 2
forces from frame 2 are transferred to frame 1 via the internal tension cables 
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horizontal stability is achieved by the staircase and tensioning back to the rods 
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different rod and anchor designs are used according to application (location and host building type)
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rods could be further stabilized by tension cables, base plates, and cylinders 
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- exploded view - 
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- structure - 
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- structure assembly - 

                    - a -                                         - b-                                           - c -                                                                     - d -
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facades give sufficient rigidity for transportation to site

- transportation - 
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•	 all facade panels are 2 meters in width
•	 corner elements are used for adjustments 

- facade panels - 
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facade panels in different materials, patterns, and colors
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only the outer finish changes 
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- color palette - 
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•	 facade panels have a grid that allow for various opening types
•	 additional plug-ins in the mullions for privacy, shading, and diversity

facade varaity: 
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facade rules: 

•	 cross ventilation 
•	 sunshading 
•	 40% max window to wall ratio 
•	 privacy 
•	 noise reduction additions
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 - combined together these elements give various possibilities - 
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Implementation
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Implementation

interactive

location

diverse

thematic research:
•	 light
•	 stable
•	 least impact

attached

architecture:
•	 layout
•	 modularity
•	 flexibility

program:
•	 neighborhood integration
•	 shared space
•	 small area
•	 inbetween spaces
•	 outdoor space

•	 geometry
•	 facade
•	 privacy

•	 fast
•	 removable
•	 affordable
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 - the site - 
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1 in 10 of the residents is a TUDelft student 



71



72



73



74

Delft, Donkerstraat 



75

 - the regulations - 
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 - the usage - 
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 - the construction types - 
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600 m2

 - total selected space - 
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 - the concept - 
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 - the house - 
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T
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T
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B2

B1

K1

K2

K3

TYPE 1: Introvert

TYPE 2: Average

TYPE 3: Extrovert

Kitchen - storage
Toilet - closet
Bedroom - study

Toilet - study/dining
Kitchen - living
Bedroom - storage

Toilet - living 
bedroom - Living
Kitchen - storage
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 - unit 1- 
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- bay window provides extra usable space -
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- corners emphasize the modularity of the system -
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- acoustic and thermal performance -

gypsum board

 mineral wool

hard insulation

aluminium finish

           wood planks

             metal sheet

hard insulation
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- corner solution for cable connection -
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 - unit 2 - 
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T

T

T
B3

B2

B1

K1

K2

K3

TYPE 1: Introvert

TYPE 2: Average

TYPE 3: Extrovert

Kitchen - storage
Toilet - closet
Bedroom - study

Toilet - study/dining
Kitchen - living
Bedroom - storage

Toilet - living 
bedroom - Living
Kitchen - storage
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Toilet - closet
Bedroom - study
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 - climate systems - 
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 - the common spaces - 
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Common spaces

•	 determined according to neighborhood and users
•	 same parts as the single units 
•	 resting on attachment preferable
•	 ease of access constraint
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 - kitchen and living space - 
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 - study space - 
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 - other units - 
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 - vision- 
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 - ownership scenario -

Agencies : leasing the urban voids for a 10 year period

Tenants : 1 to 5 years rental contracts

"Land" owners : an extra income for the lease period 

with possibility of extension  
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 - lifecycle scenarios -

•	 the unit can be remounted in a different location 

•	 the components can be reused to form other 
arrangements

•	 the components can be dismantled and materials 
reused
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 - were the initial goals achieved? - 

taking unseen opportunities

least impact on host : lightweight, removable

affordable: no land acquisition, minimal area, less energy usage

socially engaging: shared spaces, city experience

diverse: various typologies and facades

benefit for neighborhood: outdoor areas, shared spaces, lease 

 - conclusions -
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 - conclusions -

- proposed system - - concrete construction- - wood construction - 

2.7 tons 17-24 tons 5 tons
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 - Thank you! - 
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 - appendix- 
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 - facade ideas - 
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Macerating toilet

•	 uses water and electricity
•	 mechanical operation
•	 discharges waste immediately in a 2.5cm pipe
•	 saves up to 70% of water
•	 sink connection possible (combination)
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3.0
2nd Site

Copenhagen, Denmark 

Main issues |

problem: lack of affordable housing
opportunity: initiatives, experimentality 
target group: students and starters

https://theculturetrip.com/europe/denmark/articles/
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3.0
2nd Site

Vienna, Austria

Main issues |

problem: lack of housing and public space
opportunity: roof culture
target group: students and starters
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Transferable development rights, NYC | “air rights”
Allows landowners to buy unused air space from neighbouring buildings and 
reallocate it to their own so that they can build higher

la Loi Alur, Paris | 
Building does not require any lot acquisition as the rights to build is obtained in 
exchange for the existing building’s renovation
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the 3BOX |

location: Paris
year: 2016
architect: Malka architecture
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the H-VAC |

location: Greater London, UK
year: 2017
architect: PUP architects



187

Moriyama House |

location: Tokyo, Japan
year: 2005
architect:  Ryue Nishizawa, SANAA 



188



189



190

Cube Houses |

location: Rotterdam. the Netherlands
year: 1997
architect:  Piet Blom



191



192



193



194



195



196



197



198



199



200



201

" I like my space, I could furnish it the way I 
want. It wasn't very easy to find something 
affordable though. It could have been 
smaller and cheaper. I don't think it was 
really designed for 1 person, 2 could easily 
live in here. I also barely see my neighbors. "
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Diversity Flexibility Location

Seclusion Efficiency Affordability
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" I had the chance to choose my room, but 
they were all the same. I met a lot of people 
and we had good times in the common 
room. I eventually became good friends 
with some. Yet I didn't like having the 
common room so close to mine, it got noisy 
sometimes."
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Interaction

Flexibility Location

Efficiency Affordability

PrivacyMonotony
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Scale

Flexibility

Integration

AffordabilityDiversity Interaction Efficiency

LocationPrivacy
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Flexibility

Location

Efficiency

Affordability DiversityInteraction

Integration


