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Graduation project

Amsterdam



Graduation project

2100Amsterdam



Graduation project

Automation2100Amsterdam



Graduation project

WasteAutomation2100Amsterdam



Factory as a palace



Factory as a plague



Ideal workspace for humans



Which humans?
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Source: https://www.digitaltrends.com/cool-tech/best-robot-lawnmowers/

Taking over the mundane



Disconnecting us from ancient processes



How far will this revolution go?

AI designed office (programmed by Autodesk)



What connections remains between society 
and the processes that run it?



The answer is waste.



Disposal

Incineration

Recycling

A fundemental change in how we treat waste is necessary



A fundemental change in how we treat waste is necessary



The circular economy as connection between man and machine



As the gateway between these two worlds,
how are people confronted with the processing of waste?



How will waste treatment be incorporated in the urban fabric 
of the city centre of Amsterdam in 2100?

Research Question



Society is confronted with the automated processes running 
it through waste. How can this confrontation be designed?

?????? f@*#!
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Global waste crisis

Plastic waste imports, 2016. Graph by Parker & Elliot, 2018



Global waste crisis

Plastic waste imports, 2016. Graph by Parker & Elliot, 2018



Global waste crisis

Plastic waste imports, 2016. Graph by Parker & Elliot, 2018



Dutch waste crisis

AEB is operating at 30% capacity: https://www.parool.nl/english/no-one-is-willing-to-solve-amsterdam-s-waste-crisis~b83bf8f6/



Dutch waste crisis

Centralised facility
Sorting



Dutch waste crisis

Centralised facility
Sorting



Dutch waste crisis

Centralised facility
Incinerating



Dutch waste crisis

More regional 
recycling



Dutch waste crisis

Congestion problems



Dutch waste crisis

Population growth:
more capacity needed
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Dutch waste crisis

Recycling hubs 
upgraded



Existing recycling hubs



?

Recycling hub coverage



90.000 m2

13.200 m2

Benefit

86.800 m2

Population of service area:
280.000

Households:
180.000

Space per household required 
for waste disposal:
1.2m2

Space with automated vacuum
local waste collection system
0.7m2

Space required for facility

Space savings created with additional collection hub



Advances in climate control



Closed off & automated systems



Efficient space-use



New waste collection hub is needed downtown!



Situation in 2100



Areas most in demand



Public land



Redevelopment with AVAC waste disposal



Access to underground pod system



Accessible for small cargo ships



Suitability after overlay



Suitability after overlay



Transport requirements

No above-ground road 
entrance to facility



Transport requirements

Mooring bollards required
Movable cranes required

Maximal ship dimensions:
depth 	 2,50m
width 	 7,00m
length 	 32m

Southern bridges can open



Transport requirements

Facility includes:
vacuum blower, airlocks and collec-
tion bays

Underground pneumatic pipes 
Diameter 500mm
Length 1000m



Transport requirements

Facility includes:
Collection bays 
Temporary parking
Maintenance hub

Vehicle width 2,66m
Tunnel diameter at least 4,00m

Vehicles are stored outside the city.



Transport requirements

Facility includes:
Collection bays 
Temporary parking
Maintenance hub

Drone flying routes stay clear of resi-
dential areas.

Drones enter facility at 
15 meters or higher
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Glass

E-waste

Reusable parts

Potential valuables

Chemical waste

Rubber & other

Textiles

Paper & cardboard

Plastic

Reusable fabrics

Concrete & cement

non-ferrous metals

Ceramics & bricks

Ferrous metals

Reusable parts & gypsum

Collection for biogas

Timber products
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Total floor area
17.100 m2

Public space
4000 m2

Transport
4100 m2

Sorting
2000 m2

Processing
3000 m2

Storage & shipping
4000 m2

Fitness 300
Climbing 500

Playground 1500

Variable programming 1700

Drones 500

Vacuum collection 600

Boats 1500

Collection pods 1500

Residual 1200

Presorted 800

Compacting 1000

Disk screens 1500

Auction 500

Storage 3300

Support 300
Shipping 400

Basic layout



Transport

Basic layout



Transport

Sorting

Basic layout



Transport

Sorting Processing

Basic layout



Transport

Sorting Processing

Storage

Basic layout



Transport

Sorting Processing

StorageShipping

Basic layout



Transport

Sorting Processing

StorageShipping

Public
Programme

Basic layout



Public
Programme

Closed off system - no humans inside
no smell, noise, pollution outside

Basic layout



Confront society with waste processes



Attract people with public programme



Combined with monumental/iconic architecture



New playgrounds & sport facilities required



Public Program references



Sorting & processing requirements

Rubber

Non-ferrous metals

Paper/cardboard

Plastics

Textile

Electronics

Organic waste

Wood

C&D waste

Chemical waste

Glass

Initial waste streams

Ferrous metals

Residual

Control

Non-waste 
& valuables

Optical scan

Procedure

Eddy current

MIR sensors

MIR sensors

Sorting

Magnets

Other

Disk screen

Disk screen

Disk screen

Disk screen

Conductivity

Aluminium

Large
Small

Large
Small
Flexible

Paper
Cardboard
Polycoatings

Clear
Green
Brown

Tires

Composite

Impregnated

Natural

E-waste

Chemical waste

Non-composite

Other

Biofuel

Compost

High quality

Low quality

Gypsum

Copper
Other

Crushing 
& compacting

Processing Scan & auction



Sorting & processing requirements
Conveyor belt Compactor

Eddy current & magnet separationDisc screen separation



Storage & shipping requirements
48h-storage

9.000m3 capacity

Auction
Cleaning 

(if required)
Packaging
(if required)

Storage
Shipping

Automated storage Vertical stacking



Processed waste is auctioned



Design 
Concept
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wet end products

Drone hub

Collection bays

Sorting

Storage

Underground

dry end products

dry waste
separation

wet waste
separation

AVAC Cargo pods Docks

light
processing

heavy
processing

dry  recycled 
resources

Organisation



ParkPark Site

Organisation - section



Collection

central plaza

playground sports

Organisation - section



processingprocessing

Collection

processingprocessing

drones

Organisation - section
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Organisation - section



Organisation - section



Organisation - section



Organisation - section



Organisation - plan



Organisation - plan



Organisation - plan



Organisation - plan



Organisation - plan



Organisation - plan



Transportion



Sorting



Processing



Storage



Public programme



Confrontation man-machine: 
UFO



Materialisation
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Amorphous Silicon film (solar energy)

Source: https://energyinformative.org/amorphous-silicon-solar-panels/



Amorphous Silicon film (solar energy)



Aluminium Matrix Composite (coated graphite)

Source: M. K. Surappa, Aluminium matrix composites: Challenges and opportunities



Source: University of Stuttgart, robotically constructed ICD/ITKE Research Pavilion

Carbon fibre (graphite) for tensile structures



Construction sequence



Construction sequence



Construction sequence



Construction sequence



Construction sequence



Construction sequence



Construction sequence



Construction sequence



Construction sequence



Canopy detail



Canopy detail



Canopy detail



Canopy detail



Canopy detail



Canopy detail



Storage tower detail



Storage tower detail



Storage tower detail



Storage tower detail



Storage tower detail



Storage tower detail



Climate - sun



Climate - sun

rotating slats

plaza on south side

semi-transparant canopy



Climate - inside temperature & ventilation



Climate - inside temperature & ventilation

solar chimney & heat recoveryfilter & backup ventilators

fresh air inlets

max. temp.	65 °C
min. temp.	 5 °C

tunnel ventilation



Show lights



Architecture 
for 
Automation
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New materials & parametric architecture

Source: Philip Michael Brown Studio - design studies



Underground pod system



Underground pod system



Inhuman architecture



Safety divisions



Human operation & climatisation



Actual workspace



Robot experience



Inhuman architecture



Storage system



Storage system



Storage system



Storage system



Drone platforms



Drone platforms



Typical safe playground



Dangerous playground 1900s



Sensation & creativity



Source: Adventure playground, Berkeley. https://www.cityofberkeley.info/adventureplayground/

Innovative playgrounds



Innovative playgrounds

Source: Adventure playground, Berkeley. https://www.cityofberkeley.info/adventureplayground/



AI pattern recognition & calibration



Playground 2100

conventional climbing

robo-workout

roboball

conventional fitnessbuilding with waste

climbing walhalla

conventional play

roboplay



Playground 2100
flexible programming
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