
The Mixing City
A Tool for the Intense City

Imagening a non-stop mixing living environment 
of co-housing and public program



Table of Contents

1.			   Intro							    
			   Co-Housing studio

2.			   Mono city						   
			   Problem statement

3.			   Mixing city					   
			   Vision

4.			   Mixing tool		
			   Theoretical framework

5.			   Materialization				  
			   Voronoi, Surface, Kissing

6.			   Urban site					   
			   Impact on the urban environment

7.			   Life inside the Mixing Block
			   The building at 08:00, 12:00 and 20:00

No. Title



1.0
(W)EgoCity

Graduation studio



(W)Egocity

A perfect fit for everyone at any time

Architecture should no longer be 
a frozen moment in time. Fast 
changing demands in extreme 

densities require something 
else than fixation. We want to 

be personalized!. An upgrade of 
architectures cubical meter [M3] 

seems to be needed. We introduce 
TM4:  Tailor Made over time

TM4

Graduation studio



1.1 Co-Housing
Co-Housing with collective program

The Vertical 
Village

Vertical Bottom-Up

EgoCity
Maximum density
Maximum desire

Bottom-up 
Co-housing



What’s next?



Monofunctional clusters with intensified mobility, leading to 
dumbness in the city.

2.0
The Mono City



Mono City



Mono Office



Mono Housing



Mono Infrastructure



Mono Leisure



Can I have what I want, right next to me?



3.0
What if everything comes to you?

Potentials of non-stop mixing



Let’s unfreeze 
and move



to to

House
Office space
Service
Commercial
Park
Leisure
Energy
Agriculture

Function

Mono Mix Move







Maximum packing

Tailor made infrastructure

Transportation

Repositioning

Structural oprimisation

Adequate porosity Maximum relations

Maximum kissing

Maximum packing



3.1 Timeline of daily routine 
Places passing by

0am

1am

2am

3am

4am

5am

6am

7am

8am

9am

10am

11am

12pm

1pm

2pm

3pm

4pm

5pm

6pm

7pm

8pm

9pm

10pm

11pm

0am

Walking to Home 15mins

House Cleaning 1hr

Phone with friend 45mis

Shower 15mins

Sleeping 7hrs

Sleeping 8hrs30mins

Read on bed 1hrs

Sleeping 7hrs

Cooking Dinner 30mins

Cleaning Dished 15mins

Watching TV 1hr15mins

Reading on bed 1hr

Cooking Breakfast 30mins

Brushing teeth & Dress up 15mins

Public Transport to Office 30mins

Public Transport to Nursery 30mins

Work 2hrs

Work 2hrs10mins

Meeting 1hr30mins

Work 55mins

Coffee Break 15mins

Toilet Break 5mins

Toilet Break 5mins

Coffee Break 5mins

Heat up lunch box 5mins

Walking to Nursery 15mins

Lunch at Pantry 50mins

Eating Dinner 1hr

Painting 1hr25mins

Painting 2hrs

Supermarket 30mins

Watching TV 1hrs45mins

Drinking in Bar 3hrs30mins

Drinking in Bar 3hrs30mins

Eating Dinner 30mins

Eating Breakfast 30mins

0am

1am

2am

3am

4am

5am

6am

7am

8am

9am

10am

11am

12pm

1pm

2pm

3pm

4pm

5pm

6pm

7pm

8pm

9pm

10pm

11pm

0am

Smoking Break 5mins

Smoking Break 5mins

Brusing teeth & Toilet Break 10mins

Brusing teeth & Dress up 15mins

Shower 30mins

Dress up 10mins
Walking to Supermarket 5mins

Dress up 10mins

Biking to Bar 15mins

Biking to Home 15mins

Walking to Cafe 15mins

Walking to home 15mins

Eating Lunch 35mins

Cooking for Lunch 15mins

Cooking for Dinner 30mins
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Coffee with friend 1hrs

House
Office
Leisure
Commercial
Food
Sports
Green space
 

Function



t = 07.00

Eating in the Kitchen



t = 07.30

On the toilet



t = 07.45

Meeting a friend in the Park



t = 07.50

Espresso at the coffee corner



t = 08.00

Working on a desk



t = 12.30

Lunching in the park



t = 13.30

Back to work



t = 16.00

This time a latte



t = 16.15

Working on the desk



t = 18.00

Dinner at the bbq place



t = 20.00

Visiting the theatre



t = 22.00

Back home



t = 07.00 t = 10.00 t = 13.00 t = 16.00 t = 19.00 t = 22.00

Home

Toilet

Park

Cafe

Office

Park

Office

Cafe

Office

Restaurant

Theater

Home

3.2 Timeline of activities and places



Meeting in the park

3.2 Meeting of two persons



3.2 Meeting of four persons



3.2 Cluster at 13:00
Lunch time in the city



3.2 Cluster at 17:00
Finishing up work



3.2 Cluster at 19:00
Leisure clusteres in the city



We are not structured in place, 
but over time

























4.0
A Mixing Tool

1. The dream
2. 24-hours



Can we intensify the city? Can the city be more 
Agile? Can we be more clever with its Utilities, 
Productivity and perhaps even Biodiversity?

To give these questions a theoretical framework we 
propose a co-housing block of 50m x 50m x 50m. A 
scale between the city and architecture. The block has 
a program of co-housing with communal functions, 
a Population and their Timelines. As Berlin is the Co-
housing city of Europe we choose to land the block 
here and obsorb the Berlin statistics. To challenge this 
we increase the density 4 times.

The tool will focus on maximising mixity and 
minimising proximity

4.1 The Mixing Tool
A theoretical framework

50m

50m

50m



4.1 The Mixing Tool
A theoretical framework

Program
Co-Housing + Public functions

Mixity
Intensity of program connections

Proximity
The distance to program

Sphere Packing
Sphere packing is a method used to measure the 
tightness of a configuration of spheres, or the proportion 
of space occupied by the sphere. In this way sphere 
packing allows at the same time to add porosity to the 
system.

Inhabitants
Statistics of berlin x 4

Timelines
Based on American time survey



4.2 Program
Co-Housing mixed with public functions

Houseing
Office
Leisure
Commercial
Food
Sports
Green space
 

Function



Type:			   M
Radius:		  5.5m
Area:			   95m2

Carousel

Daylight:		  Yes
Sundilght:		  Yes
Acoustics:		  Nuisance
Porosity:		  Outside
Temperature:		 Outside
Safety:			  Medium
Privacy:		  No

Requirements

Type:			   M
Radius:		  5.5m
Area:			   95m2

Swimmingpool

Daylight:		  Yes
Sundilght:		  Yes
Acoustics:		  -
Porosity:		  Outside
Temperature:		 Outside
Safety:			  High
Privacy:		  Medium

Requirements

4.2.1 Analysing conditions_Leisure



Type:			   S
Radius:		  2.5m
Area:			   20m2

Arcade

Daylight:		  No
Sundilght:		  No
Acoustics:		  Nuisance
Porosity:		  No
Temperature:		 Normal
Safety:			  Medium
Privacy:		  No

Requirements

Type:			   XL
Radius:		  15m
Area:			   700m2

Open air theatre

Daylight:		  Yes
Sundilght:		  Yes
Acoustics:		  Nuisance (outside)
Porosity:		  Outside
Temperature:		 Not too cold
Safety:			  Medium
Privacy:		  Low

Requirements

4.2.1 Analysing conditions_Leisure



Type:			   L
Radius:		  8m
Area:			   200m2

Public art

Daylight:		  Yes
Sundilght:		  Yes
Acoustics:		  -
Porosity:		  Open
Temperature:		 Outside
Safety:			  normal
Privacy:		  No

Requirements

Type:			   S
Radius:		  2m
Area:			   12.5m2

Office

Daylight:		  Yes
Sundilght:		  No
Acoustics:		  Scilent
Porosity:		  Medium
Temperature:		 Normal
Safety:			  Medium
Privacy:		  Medium

Requirements

4.2.2 Analysing conditions_Leisure/Office
A total of 30 Office spaces



Type:			   L
Radius:		  7.5m
Area:			   180m2

Small Park

Daylight:		  Yes
Sundilght:		  Yes
Acoustics:		  Outside
Porosity:		  Outside
Temperature:		 Outside
Safety:			  Medium
Privacy:		  Low

Requirements

Type:			   L
Radius:		  7.5m
Area:			   180m2

Tea house

Daylight:		  Yes
Sundilght:		  Yes
Acoustics:		  Outside
Porosity:		  Outside
Temperature:		 Outside
Safety:			  Medium
Privacy:		  Low

Requirements

4.2.3 Analysing conditions_Green



Type:			   L
Radius:		  7.5m
Area:			   180m2

Electronics store

Daylight:		  Yes
Sundilght:		  No
Acoustics:		  Normal
Porosity:		  Medium
Temperature:		 Normal
Safety:			  Medium
Privacy:		  Low

Requirements

Type:			   S
Radius:		  3m
Area:			   28m2

Espresso bar

Daylight:		  Yes
Sundilght:		  No
Acoustics:		  Medium
Porosity:		  Medium
Temperature:		 Normal
Safety:			  Medium
Privacy:		  Low

Requirements

4.2.4 Analysing conditions_Commercial



Type:			   M
Radius:		  4m
Area:			   50m2

Hairdresser

Daylight:		  Yes
Sundilght:		  No
Acoustics:		  Normal
Porosity:		  Medium
Temperature:		 Normal
Safety:			  Medium
Privacy:		  Medium

Requirements

Type:			   M
Radius:		  5m
Area:			   78m2

R

Daylight:		  Yes
Sundilght:		  No
Acoustics:		  Normal
Porosity:		  Medium
Temperature:		 Normal
Safety:			  Medium
Privacy:		  Medium

Requirements

4.2.4 Analysing conditions_Commercial



Type:			   S
Radius:		  3.0m
Area:			   28m2

Bedroom

Daylight:		  Yes
Sundilght:		  No
Acoustics:		  Scilent
Porosity:		  Avarage
Temperature:		 Cool
Safety:			  High
Privacy:		  High

Requirements

Type:			   S
Radius:		  1.7m
Area:			   9m2

Bathroom

Daylight:		  Yes
Sundilght:		  No
Acoustics:		  Medium
Porosity:		  Avarage
Temperature:		 Avarage
Safety:			  High
Privacy:		  High

Requirements

4.2.5 Analysing conditions_Housing



Type:			   S
Radius:		  1.5m
Area:			   7m2

Kitchen

Daylight:		  Yes
Sundilght:		  Yes
Acoustics:		  Normal
Porosity:		  Medium
Temperature:		 Avarage
Safety:			  Medium
Privacy:		  Medium

Requirements

Type:			   S
Radius:		  1.0m
Area:			   3m2

Toilet

Daylight:		  Yes/No
Sundilght:		  No
Acoustics:		  Medium
Porosity:		  Medium
Temperature:		 Normal
Safety:			  Medium
Privacy:		  High

Requirements

4.2.5 Analysing conditions_Housing
Total of 64 Dwellings



4.3 Inhabitants
Viarity of users of the Mixing Block

0 - 6				    14
6 - 14				    18
15 - 24				   25
24 - 45				   75
46 - 65				   68
65+				    47

Age groups in size

Population:			   246
Males:				   121
Female:			   125
Children:			   36

One person			   49
Couple			   30
Couple with child		  14
Lone parents			   4
3 Generations			  3

Student:		  19%
Office:			  32%

Demography

Type in %

Household size: 		  1.9
Families with children:  	 27

Households

Work relations



4.4 Timelines
Viarity of activities during the day

0am
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9am
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Shower 15mins
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Sleeping 6h15Sleeping 5h30

Sleeping 7h30

Work 2h15

Work 2h

Work 2h

Work 1h55

Work 2h

Work 1h45

Lunch canteen 1h

Public 
Transportation 40min

Public 
Transportation 45min

Watching TV 30min

Eating Dinner 45min

Watching TV 2h

Watching TV 30min

Reading in bed 60 min

Sleeping 30min
Sleeping 1h

Walking Home 15min
Groceries 15min

Eating Breakfast 20min

Eating Breakfast 20min

Shower 20min
Dressing up 10min

Coffee Break 10min

Reading15min

Talking15min

Toilet Break 5min

Brushing teeth 3min
Walking 5min

Coffee Break 10min
Toilet Break 5min

Toilet Break 5min

Doing the dishes 15min

Doing the dishes 5min
Cleaning 10min

Dressing up, brushing teeth 5min

Toilet Break 5min
Dressing up, brushing teeth 5min
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Work 1h

Work 2h35

Work 1h

Preparing Breakfast 45min

Lunch Restaurant 1h

Driving 30min

Driving 20min

Driving 15min

Dressing up 10min
Make up, brushing teeth 10min
Drying Hair 5min

Toilet Break 5min

Walking 15min

Walking 15min

Coffee Break 20min

Drinking at cafe 45min

Supermarket 1h

Shopping 30min

Cooking dinner 30min

Eating dinner 1h

Ironing and TV 30min

Watching TV 30min

Toilet Break 5min

ATM 5min

Eating Breakfast 20min

Shower 15min

Dressing up, brushing teeth 15min
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Working home 2h

Cinema 2h

Preparing Breakfast 10min

Cleaning 1h30

Exercising outside 60min

Watching TV 60min

Eating lunch 30min

Driving 20min

Driving 30min

Driving back home 30min

Dressing up 15min

Walking 15min

Walking back home 15min

Buying Lunch 15min

Drinking at bar 30min

Walking 15min

Eating dinner 
at restaurant 3h

Watching TV 60min

Toilet Break 5min

Buying snacks 15min

0am
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8pm

9pm

10pm

11pm

0am

Sleeping 8hrs30minsSleeping 8hrs

Sleeping 8hrs
Sleeping 8hrs30mins

Napping 1hr15mins

Napping 30mins

Watching TV 1hr30mins

Brushing teeth & Dress up 15mins

Toilet Break 5mins

Toilet Break 5mins

Toilet Break 5mins

Walking to Nursery 15mins

Lunch at Canteen 1hr

Eating Dinner 1hr

Class 2hrs30mins
Class 2hrs

Class 2hrs

Class 1hrs30mins

Playing Football 2hrs

Studying 1hrs30mins

Computer Game 1hrs20mins

Eating Dinner 45mins

Workshop 1hrs30mis

Game Session 2hrs

Game at home 1hrs30mins

Walking to Home 15mins

Snacks 30mins

Shower 15mins

Eating Breakfast 30mins
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0am

Shower 15mins

Toilet Break 5mins

Toilet Break 5mins

Publuc Transport to School 30mins

Publuc Transport to Home 30mins

Brushing teeth & Dress up 15mins

Brushing teeth & Dress up 5mins

Changing Clothes 15mins

Shower 30mins

Walking 15mins

Walking 15mins

Walking 15mins

Playground 15mins

Playground 30mins

Playground 40mins

Lunch at Canteen 30mins

Eating Breakfast 15mins
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Sleeping 6hrs45mins

Class 2hrs

Studying at Uni 1hrs45mins

Studying 2hrs

Studying 2hrs

Reading in Library 2hrs

Coffee with friend 1hrs

Dinner in restaurant 3hrs

Skype with Boyfriend 1hrs

0am

1am

2am

3am

4am

5am

6am

7am

8am

9am
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Toilet Break 5mins

Toilet Break 5mins

Toilet Break 5mins

Walking to Uni 30mins

Brushing teeth 5mins
Dress up 10mins
Make up 15mins

Brushing teeth & Dress up 10mins

Supermarket 30mins

Walking to Cafe 20mins

Walking to Restaurant 15mins

Public Transport to Home 15mins

Shower 20mins

Coffee Break 15mins

Lunch at Canteen 1hr

Eating Breakfast 10mins
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4.5 Test_01: Activities in volume
Visualised in spheres

Houselife
Working
Leisure
Eating
Shopping
Sports
Relaxing
 

Activity



4.5 Test_01: Activities in volume



4.5 Test_02: Activities Network
Passing from one activity to the next



4.5 Test_02: Activities Network



4.5 Test_03: Activities proximity network
Adding a value to the network lines



4.5 Test_03: Activities proximity network



4.5 Test_04: Activities proximity network with site constraints



Private

Access to the street

View to
Park

4.5 Test_04: Activities proximity network with site constraints



Private

Access to the street

View to
Park

4.5 Test_04: Activities proximity network with site constraints



4.5 Test_04: Activities proximity network with site constraints



4.5 Test_05: Activities volume on site



4.5 Test_05: Activities volume on site



4.6 Push and drag
Behaviour of the sphreres



4.6 Push and drag
Behaviour of the sphreres



4.7 Applications
Potentials of the Mixing tool



5.0
Materialization



5.1 Sphere pack to voronoi 2D



5.1 Voronoi Pistons



House
Office
Leisure
Commercial
Food
Sports
Green space
 

Function

5.1 Sphere to voronoi 3D



5.1.1 Shrinking Cell



5.1.2 Rising floor
Shperes represent the activities

10%
Piping

30%
Storage

50%
Circulation

70%
Living space

80%
Attic



5.1.3 Accessibility

2 floors Split level Accessibility



5.1.4 Multiple floors



5.2.1 Changing shape
Voronoi to cube



5.2.2 Changing shape
Cube to L-shape:14 Pistons



5.2.3 Changing shape
Cube to cross-shape: 20 Pistons



5.2.4 Changing shape
Voronoi to flat surface



Prototype piston network
Four cells over 24 hours



5.3. Kissing
Four cells over 24 hours



5.3. Kissing
Four cells over 24 hours



5.3. Analysing conditions_light



5.3. Analysing conditions_noise



5.3. Analysing conditions_



5.3. Analysing conditions_structure



Noise
Temperature
Sound
Light
Structure

5.3. Surface requirements



Noise
Temperature
Sound
Light
Structure

5.3. Surface requirements



Noise
Temperature
Sound
Light
Structure

5.3. Surface requirements



5.4.  Temperature
Fur fabric increases or decreases insulation value



5.4. Light
Stretchable latex allowing more or less light to pass through



5.4.  Reflectivity
Reflective fabric stretches and becomes translucent



5.4. Accoustics
Foldable panels, dampening the sound



5.4. Accessibility
Membrane tensioned at the cornes, allowing accessibility



5.4. Accessibility
Passing through the membrane by splitting



5.4. Accessibility
Passing through the membrane by sliding



5.4. Piping
Flexible piping inside the hollow pistons. 



5.4. Sensors
Sensors inside the cell allows for adjusting the required volume and safety



5.5 Hands on testing  
Folding, pleating, stretching, sliding, bending



5.5 Only pistons
Prototype of 2 connected pistons



5.5 Only pistons
Prototype of 2 connected pistons



5.5 Only pistons
Prototype of 2 connected pistons



Accessibility/Openness
Sliding sticks







Accoustics/Insulation
Pleating foam







Transparancy
Bubble wrap folding







Transparancy
Sliding sheets/ Bending sheets







Accoustics/Insulation
Pleating porous fabric







Transparancy/structure
Prototype of 2 connected pistons







Accoustics
Folding panels







Transparancy
Stretching penty fabric







Transparancy
Pleating mesh







Biodiversity?
hanging green







6.0
Site

Impact on the urban scale



Full block
Occupying full plot



Flat block
Almost empty building, maximum access to street



Arch
Createing covered public space



Slab
Standing back, create public space



Mountain
Maximum terrace in the building



7.0
Life in the Mixing Block

Impact on the daily life



07:00 12:00 20:00

3 moments in the day
The mixing block



07:00



12:00



20:00



07:00



12:00



20:00



07:00



12:00



20:00

























The Mixing City
A Tool for the Intense City

Imagening a non-stop mixing living environment 
of co-housing and public program


