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LOCATION / Merve-Vierhavens

RESEARCH QUESTION:

SITUATION / Housing Crisis, Rise in Energy Prices

FASCINATION / Nearly Zero-Emission Housing, Co-housing, Cooperatives

Site-Related Problem

Target groups

Solution

low income families
solo-dwellers
creative individuals

Reduction of square meters

Reduction of energy costs

Ownership through sharing

“How can a combined model of co-
operative co-housing and zero-emis-
sion buildings contribute to creating 
a living, working, and learning envi-
ronment for low to middle-income 
families and solo dwellers, including 
creative individuals?”

Industrial site

Gentrification

Production +Living

Industrial gentrification
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1. How does industrial activity cre-
ate public space?

2. How does affordability resonate with prac-
tices of sharing and practices of thermal 
comfort?

3. What are the limits and social potentials of 
practices of sharing and thermal comfort?

4. What is the role of waste management sys-
tems in the urban fabric?

5. “What are the synergies between waste man-
agement facilities, co-housing, and zero-energy 
buildings?”

HOUSING + PRODUCTION (URBAN) HOUSING

PRODUCTION

14 15

0.3 Research Framework
In the process of rethinking working 
and living together, I identified the work-
ing-living projects that lack the ambi-
tion of creating affordable housing and 
workplaces and keeping the low-tech 
industries as gentrification projects. I 
then described the significance of keep-
ing the industrial uses in these develop-
ments and of affordability in the quest 
for a new concept of living and working 
together. The theoretical framework in-
cludes a variety of concepts on which I 
based my research. 

Productive City
In an article published in the Europe-
an Journal of Spatial Development, 
Johannes Novy identifies various eco-
nomic, environmental, and social ben-
efits of introducing production spaces 
in the urban fabric. The author also 
emphasizes the importance of the less 
“trendy” but more vital functions in the 
functionality of the cities. In relation to 
this, he uses the concept “productive 
city” (Novy,2022).

Productive Frictions
Productive friction is a concept ex-
plained by John Hagel III and John 
Seely Brown in their article “Productive 
Friction: How Difficult Business Partner-
ships Can Accelerate Innovation” (2005) 
. In their book, they explain this concept 
as a possible productive outcome of a 
discussion between people with differ-
ent backgrounds that typically creates 
friction (Brown & Hagel III, 2005). 

Frank Van Klingeren states: “By delib-
erately allowing people to disturb one 
another a bit, you give them a sense 
of belonging together” (Ende, 1967). 
He believes that the frictions that arise 
between the different functions that 
coexist in the same context hold the 
potential to create social interactions 
between the different users of the area 
as they come together to find a solution 
to these frictions. 

Cooperative Co-housing 
Contrary to a for-profit development 
that generally requires higher rents 
from its residents, cooperatives provide 
middle-income and low-income citi-
zens with affordable and stable rents. 
Cooperatives are a form of collabo-
rative housing which combined with 
co-housing, offer communal spaces for 
the residents (Kockelkorn & Schindler, 
2020). 

Zero-Energy Buildings
Zero-energy buildings are character-
ized by their ability to produce, on-site, 
the same amount of energy as the us-
ers consume over the course of a year 
(Mlecnik et al., 2012). Concerning this, 
The article written by Andrea Chegut, 
Piet Eichholtz, and Rogier Holterman 
emphasizes the positive economic out-
come of investing in energy efficiency 
in the affordable housing market (Che-
gut, Eichholtz, and Holtermans, 2016). 

| 00 Introduction

Hypothesis

In light of the theoretical framework and 
my problem statement, I hypothesized 
that affordability is the main determi-
nant for the success of combining work 
and living functions in the M4H area and 
that nearly zero-emission buildings, co-
operatives, and co-housing are all a part 
of the solution to achieve affordability. 

Figure 4. Diagram, theoretical framework

| AR3AD100 Advanced Housing Design (2022/23 Q1) 



7/ 84

Research Report | Outcomes for Urban Design 

1. How does industrial activity create public space?

Research Report | AR3AD100 Advanced H
ousing Design (2022/23 Q

4) 

The Boompjes, Painting by Carl Edward Ahrendts (1822-1898)

The Boompjes, Painting by August Willem Van Voorden

De Boompjes

WATERSTAD

LANDSTAD

The separation between Landstad and Waterstad in the M4H area.
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INDUSTRIAL AREA

COMMERCIAL AREA

RESIDENTIAL AREA

MAKING

LIVING

Research Report | Outcomes for Urban Design 

Building Proportions Around the Merwe-Vierhavens Area

Volumetric Study, Group Work
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Hybrid Building Block

The building block should be able to fit 
industrial facilities while also allowing 
through-block access for pedestrians. 

Hybrid Infrastructure

The urban design should facilitate 
the vehicular movement for pro-
duction logistics and the move-
ment of people who live in the area.

Anthropometric design

The building blocks on the urban plot 
should relate to human proportions. 

Research Report | AR3AD100 Advanced H
ousing Design (2022/23 Q

4) 

Research Report | Outcomes for Urban Design 
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Research Report | Outcomes for Dwellings

2. How does affordability resonate with practices of sharing and 
practices of thermal comfort?

3. What are the limits and social potentials of practices of shar-
ing and thermal comfort?

Holunderhof

Soubeyran

Zurich
Cooperative Housing
2016 - 2018
Schneider Studer Primas, Architekten 
GmbHNon-profit building cooperative 
Röntgenhof Zurich (GBRZ)

Geneva
Zero-energy Cooperative Co-housing 
2016 - 2017
atba SA
Cooperative Equilibre

San Riemo

Munich
Cooperative Co-housing
2017 - 2020
Arge Summacumfemmer, Büro Ju-
liane Greb
Cooperative Grossstadt eG
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Shared Spaces, Third Floor - San Riemo /Munich

Shared Spaces, Fifth Floor - San Riemo /Munich

“Staircase room”
Collective Spaces

Research Report | AR3AD100 Advanced H
ousing Design (2022/23 Q

4) 

Structural Grid - San Riemo /Munich

Structural elements

Adaptability + Variety 

Research Report | Outcomes for Dwellings
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RAMAZAN AND 

HIS FAMILY’S BUBBLE

TEMPORARY SHARING
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ITH 
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S

Arrow, direction y: Access within the unit 

Arrow, direction z: Vertical access (via the building core)

y

x

z

Low-income Family Solo Dweller

Research Report | Outcomes for Dwellings
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Research Report | Outcomes for Dwellings

Low-income Family Solo Dweller

Thermally comfortable

Thermally uncomfortable
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Energy Production

The building design should in-
clude systems that can generate en-
ergy from renewable resources. 

Co-living

The building should include com-
munal spaces that reduce the 
amount of square meters per person. 

Variety

The building should provide the users with a 
variety of communal spaces and apartment 
typologies in order to meet their demands. 

Reduction of Energy Demand

The building design should include archi-
tectural solutions and technical  instal-
lations that reduce the energy demand. 

Adaptability

The building design should be adaptable in ored-
er to meet the changing demands of the users 
over time. 

Research Report | Outcomes for Dwellings

Design Principles
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4. What is the role of waste management sys-
tems in the urban fabric?

5. “What are the synergies between waste man-
agement facilities, co-housing, and zero-energy 
buildings?”

Research Report | Outcomes for Production Spaces 

Research Report | AR3AD100 Advanced H
ousing Design (2022/23 Q

4) 

Education Better waste behavior

Waste and Public Space

Interviews - Low-income Family

Interviews - Solo Dweller
Availability of Waste Management Systems
Trust in Government

Waste generation: highest

Waste generation: lowest
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Synergy with Co-housing

Collective Waste Management

Research Report | Outcomes for Production Spaces 
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Synergy with Zero-energy Buildings

Waste as a Valuable Resource: Energy

Research Report | Outcomes for Production Spaces 
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Findings
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Collective Waste Management

The building design should facilitate a collec-
tive waste management among the inhabi-
tants.

Transparency

Waste management facilities should be visible to 
inhabitants and the public in order to retain the 
educational potential of the waste management 
systems. 

Research Report | Outcomes for Production Spaces 
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Urban Design | Site Plan
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Access

Urban Design | Site Plan
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Green Connections

Urban Design | Site Plan

Scale 1:500
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Building Concept | Design Strategy

Urban Context
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Access On The Plinth
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Building Concept | Design Strategy
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Work
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Building Concept | Design Strategy
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Vertical Access

Building Concept | AR3AD100 Advanced H
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Building Concept | Design Strategy
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Dwellings

Building Concept | AR3AD100 Advanced H
ousing Design (2022/23 Q

4) 

Building Concept | Design Strategy
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The Timber Gallery

Building Concept | AR3AD100 Advanced H
ousing Design (2022/23 Q

4) 

Building Concept | Design Strategy



29/ 84

Horizontal Access - Open “Staircase Room”

Building Concept | AR3AD100 Advanced H
ousing Design (2022/23 Q

4) 

Building Concept | Design Strategy
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Horizontal Access - Open “Staircase Room”

Building Concept | AR3AD100 Advanced H
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4) 

Building Concept | Design Strategy
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Final Design

Building Concept | AR3AD100 Advanced H
ousing Design (2022/23 Q

4) 

Building Concept | Design Strategy
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Building Concept | Facade

Building Concept | AR3AD100 Advanced H
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Ceramic Facade Tiles

Concrete

Materiality - Connection to The Urban Context

Scale 1:200
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Building Concept | Facade

Building Concept | AR3AD100 Advanced H
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4) 

Materiality - Courtyard Facade

Vertical Dark 
Wood Cladding

Glulam Column 
and Beams
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Final Design | Street
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Final Design | Waterfront
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53%

22%

14%

5%
2%
3%

Work (Waste management facilities, workshops)
Communal Spaces (Within the shared apartments)
Building Cores
Commercial 

Entrances (Bike park + Dwelling core access)

Cooperative Housing

Family Block -  
3 family apartments

Cluster Block -  
3 shared clusters

Program Bar
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“Accidental” Awarnesses
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Final Design | Courtyard
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Final Design | Work Tower - Timber Gallery Connection

Final Design | AR3AD100 Advanced H
ousing Design (2022/23 Q

4) 
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Building Technology | Structure

Structural Diagram

Building Technology | AR3AD100 Advanced H
ousing Design (2022/23 Q

4) 
Adaptability

Concrete Structure
Timber Structure
Transfer BeamsFirst Floor

5,5 m

5,5 m

6 m

6 m

6 m
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Building Technology | Structure

Structural Diagram

Building Technology | AR3AD100 Advanced H
ousing Design (2022/23 Q

4) 
Adaptability

Second Floor

Concrete Structure
Timber Structure
Transfer Beams

5,5 m

5,5 m

6 m

6 m

6 m
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Building Technology | Structure

Shafts

Shafts

Building Technology | AR3AD100 Advanced H
ousing Design (2022/23 Q

4) 
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Building Design | Waste Journey
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Building Design | Waste - Sankey Diagram 
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Ground Floor

Bike Parking

Food Transport

Food Waste Testing and Recovery

Courtyard

Waste Tower

Market | Recovered Food, Products

Entrance Dwellings

Bike Repair

Co-working Spaces, Workshops

Restaurant

Waste Transfer Station1
2
3
4
5

7

6

8

9

10

11

Building Design | Waste Management Facilities

Scale 1:200
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Ground Floor

Bike Parking

Food Transport

Food Waste Testing and Recovery

Courtyard

Market | Recovered Food, Products

Entrance Dwellings

Bike Repair

Co-working Spaces, Workshops
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Building Design | Waste Management Facilities
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Ground Floor

Bike Parking

Food Transport

Food Waste Testing and Recovery

Courtyard

Market | Recovered Food, Products

Entrance Dwellings

Bike Repair

Co-working Spaces, Workshops
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Building Design | Waste Management Facilities
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Ground Floor

Bike Parking

Food Transport
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Ground Floor

Bike Parking

Food Transport

Food Waste Testing and Recovery
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Ground Floor

Bike Parking
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Bike Parking
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Building Design | Floor Plan

First Floor

Bike Parking

Food Transport

Food Waste Testing and Recovery

Courtyard

Waste Tower
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Bike Repair

Co-working Spaces, Workshops

Restaurant
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Building Design | Floor Plan

Second Floor

Bike Parking

Food Transport

Food Waste Testing and Recovery

Courtyard

Waste Tower

Market | Recovered Food, Products
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Bike Repair
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Building Design | Waste Management Facilities

Diagram - Waste Tower

Building Design | AR3AD100 Advanced H
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Building Design | Waste Management Facilities

Diagram - Waste Tower

Building Design | AR3AD100 Advanced H
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Digester | Feeder

Gas Tank
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Building Design | Access
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Building Technology | Access
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Safety Routes - Typical Floor Plan

Fourth Floor Fifth Floor
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Safety Routes - Typical Floor Plan
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Building Technology | Access

Scale 1:200

Sixth Floor Seventh Floor
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Cluster 1

Collective Multifunctional Room 

23 m² per person excluding shared spaces

50m² per person including shared spaces

Shared Living Room
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Cluster 1 
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Cluster 2
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Collective Multifunctional Room 

Shared Living Room

Technical Room

Shared Toilets
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15 m² per person excluding shared spaces

39m² per person including shared spaces
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Building Design | Dwellings
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Cluster 3
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Shared Living Room
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Shared Toilets
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33 m² per person excluding shared spaces

50m² per person including shared spaces
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Building Design | Dwellings
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Kitchen / Living Room

Toilet
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FAMILY APARTMENT 1FAMILY APARTMENT 2

FAMILY APARTMENT 3
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Building Technology | The Timber Gallery
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Building Technology | The Timber Gallery
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Fragment
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DETAIL 1

DETAIL 2

DETAIL 3
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Building Technology | The Timber Gallery
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Column (uncut)
Plywood Sheeting
Vapor Barrier
Wood Fibre Insulation
Plywood Sheeting
Wood Fibre Insulation
Vertical Support for Cladding
Vertical Timber Cladding

Timber Beam (200x400)
Metal Angle Brackets

Concrete Paver on Pedestals
Waterproofing Layer
Wood Fibre Insulation
Vapor Barrier
CLT (200mm) 
Plywood Sheeting
Timber Beam (uncut)

Concrete Balcony Slab (100mm)
Timber Floor Joists 

Detail 1
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Final Design | Open “staircase room”

Final Design | AR3AD100 Advanced H
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Building Technology | The Timber Gallery

Detail 2

Building Technology | AR3AD100 Advanced H
ousing Design (2022/23 Q

4) 

Scale 1:5

Floor Covering (20mm)
Anhydrite Screed (with 
floor heating) (50mm)
Mineral Fibre Sound
 Insulation (30mm)
Crushed Stone Infill 
(80mm)
CLT (200mm) 
Plywood Sheeting
Timber Beam (uncut)

Timber Beam (200x400)
Metal Angle Brackets

Column (uncut)
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Vapor Barrier
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Vertical Support for Cladding
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Timber Floor Joists 
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Building Technology | The Timber Gallery

Detail 3

Building Technology | AR3AD100 Advanced H
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Floor Covering (20mm)
Anhydrite Screed 
(with floor heating) (50mm)
Mineral Fibre Sound
Insulation (30mm)
Crushed Stone Infill (80mm)
CLT (200mm) 
Vapor Barrier
Timber Support for the Ceiling 
(With Insulation In-between)
Wooden Ceiling Planking

Timber Beam (200x600)
Wood Fibre Insulation
Horizontal Support for Cladding
Vertical Timber Cladding

Concrete Balcony Slab (100mm)
Timber Floor Joists 
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Building Technology | Sustainability

Climate Diagram

Building Technology | AR3AD100 Advanced H
ousing Design (2022/23 Q
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Energy Production
Energy Reduction
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Final Design | Axonometric Mass

Final Design | AR3AD100 Advanced H
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