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‘Lets stop trying to predict the ruture.”

-Jonathan Teicher, 2014



Rigid Framework

1850 1860 1870 1880 1890 1900



Figure 1. (Source: Sulsters, W. (1994). Massa en woningbouw: Een historisch perspectief. OASE)

De industriéle revolutie opende het
technisch perspectief op standaardisatie en massaproduktie. De
arbeidershewegingen zetten de standaard voor politieke invloed
van de anonieme mensenmassa.
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Figure 2. (Source: Sulsters, W. (1994). Massa en woningbouw: Een historisch perspectief. OASE)
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De stedelijke massa werd een planologisch gegeven.
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Figure 3. (Source: Sulsters, W. (1994). Massa en woningbouw: Een historisch perspectief. OASE)
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Figure 4&5. (Source: Sulsters, W. (1994). Massa en woningbouw: Een historisch perspectief. OASE)
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Figure 6. (Source: Sulsters, W. (1994). Massa en woningbouw: Een historisch perspectief. OASE) - Figure 7. (Source: www.amsterdamhv.nl)

Een gerationaliseerde plan-
ningsmethode ging samen met grootschalige, geindustrialiseerde
systeembouw; het stedelijk ‘montageproces’ van Hilberseimers
Grossstadt in praktijk gebracht.
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Figure 8. (Source: OpenBuilding.co)
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(...) Een woning is geen ding dat je ontwerpen kan. Een woning is
een daad.®
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People change,
Society changes,

Cities change,
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Everything changes.
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Lets stop trying to predict the future

1950 1960 1970 1980 1990 2000



and start designing for change.
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Open Framework

2000 2010 2020 2030 2040 2050



Research about Open Building



Research question

Which Open Building strategies from existing case studies have been
successtully applied and provide a solid foundation for architectural
design based on the principles of Open Building?



Support
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Design criteria for Open Building



Support
1. The Support provides sufficient capacity. Which means it allows for a variety of layouts, flexible
reconfiguration of unit boundaries and accommodating varying functions.
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Support

1. The Support provides sufficient capacity. Which means it allows for a variety of layouts, flexible
reconfiguration of unit boundaries and accommodating varying functions.

2. The support contains all shared building services (water, gas, electricity, drainage) which is
constructed in a way where it is seperated from the load-bearing structure and it offers maximized
adaptable freedom

3. The support allows for independent assembly, alterations and removal of the infill.

Infill

4. The infill is comptabile with the Support

5. The infill can independently be assembled, adjusted or disassembled
o. The facade is part of the adaptable infill



Design strategies for Open Building



1. Open structural framework
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2. Service infrastructure integrated through raised floors and lowered ceilings.

Architectural Engineering - TU Delft - 28

Daniel van Eijnatten - P5



3. Flexible partition systems
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4. Dry assembly of partition systems
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5. Adaptable facades
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o. Increased load-bearing strengths
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7. Modular gridgrid framework

Shovulder
Ventilation gallery

Omnia panel

Frame

Omnia panel
Omnia panel

FC concrete

(Eslen Void slab)

Site-poured concrete
Site-poured concrete

=

System building

panel, e panel

Siting on ALC pana!_

ALC panel

B type
outer wall
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8. User-driven customization
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People change,
Society changes,

Cities change,



The Design
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Program for the Geschutfabriek

1. Adaptable building mass, meant for residential and public use.
2.Collective space, for residents to use

5. Public space, as a central point within Hembrug
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1. Building mass
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2. Collective rooftop
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3. Geschutplein
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1. Building mass

1. Building Mass
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People change,
Society changes,

Cities change,
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1. Building mass
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1. Building mass
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1. Building mass
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1. Building mass
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1. Building mass
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1. Building mass
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1. Building mass
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1. Building mass
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1. Building mass
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Variant 1

Variant 2

Variant 3

Variant 4

Variant 5

Variant 6

Variant 7

Variant 8

N Variant 9

Variant 10

Variant 11

1. Building mass

Variant 13
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1. Building mass

1. Open structural framework

2. Maximum possibilities for future adaptability

5. Coherent within existing structure
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1. Building mass

1. Open structural framework
2. Maximum possibilities for future adaptability

5. Coherent within existing structure
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1. Building mass
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1. Building mass
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Adaptable partition elements
(Floor and wall system)



Design principles

1. Dry, reversible assembly

2. User friendly assembly with hand liftable components (max. 50kg)
3.Reusable

4 Independent from eachother (floor and wall)

5.Accoustic and fire seperation compliant

o.Integrated service infrastructure



Floor system
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1. Building mass
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Wall system
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1. Building mass
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People change,
Society changes,

Cities change,
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1. Building mass
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Design principles

1. Unit-scale spatial adaptability

2.Dry, reversible assembly

3. User-driven customisation
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1. Building mass
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2. Collective rooftop

2. Collective rooftop
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2. Collective rooftop
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3. Geschutsplein

3. Geschutsplein
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3. Geschutsplein
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People change,
Society changes,

Cities change,



People change,
Society changes,
Cities change,

Climate changes...
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Annual rainwater supply = 2100 m’
Annual water demand (toilet, washing machine)= 2760 m’
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Reflection on design criteria for Open Building

Support

1. The Support provides sufficient capacity. Which means it allows for a variety of layouts, flexible
reconfiguration of unit boundaries and accommodating varying functions.

2. The support contains all shared building services (water, gas, electricity, drainage) which is
constructed in a way where it is seperated from the load-bearing structure and it offers maximized
adaptable freedom

3. The support allows for independent assembly, alterations and removal of the infill.

Infill

4. The infill is comptabile with the Support

5. The infill can independently be assembled, adjusted or disassembled
o. The facade is part of the adaptable infill



People change,
Society changes,

Cities change,
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Thank you!

speclal thanks to: Mom, Dad, Tycho, Hugo, Floris,
Alex, GlJs, Pablo, Romio, Mirte, Jelmer, Niels, Silas
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Types of change

1. Social

2. Economical

3. Ecological



Social change

1. Demographic shifts

2. Migration and urlbanisation
3.5Shifts In cultural values or attitudes

4 Rise of digital social networks and new com-
munication habits



Economical change

1. Changes in employment structures

2. Inflation or deflation cycles
3. Technological automation impacting labour
markets



Ecological change

1. Climate change
2. Resource depletion (fresh drinkwater tor
example)
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(Source: UN status report 2022)

Global CO2 emissions by
sector

9%
Buildings
(direct)

19%
Buildings
(indirect)

*)
6%
Construction industry

(cement, steel,
aluminium)

3%

Bricks, glass, etc.

63%

other sectors
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Rainwater infrastructure collection study

https://www.mijnwaterfabriek.nl/kennisbank/hoe-groot-moet-mijn-regenwatertank-zijn

- Total roof area: 3000 m?
« Rainwater yield (rule of thumb): 700 litres per m® per year

« Total annual rainwater yield:

« Average eligible water use:

3000 x 700 = 2,100,000 litres/year = 2100 m?/year

«  Maximum number of residents: 126 (1-person studios)
60 litres per person per day (toilet, washing machine)

Total annual demand: 126 x 60 x 365 = 2,760,000 litres/year = 2760 m>/year

Balance:
«  Annual rainwater supply = 2100 m?
« Annual demand for reuse = 2760 m®

» Rainwater can cover approximately 76% of the required volume

Tank sizing (following MijnWaterfabriek guidelines):

Minimum recommended buffer = 8% of annual yield

0.08 x 2100 = 168 m’

Regenwatertank (m?) 0 3 6 10
Watergebruik (m3/jaar) 100,1 100, 100,1 100,1
Potentiéle waterbesparing (m?3/jaar) 0 46,0 46,0 46,0
Gem. neerslag 2012-2022 (m?/jaar) 544 54.4 54.4 54 .4
Gem. b tti ter 2012-2022 (m?

. em. benutting regenwater (m3/ 0 178 409 429
jaar)

Gem. letie drinkwater 2012-2022 (m?

_ em. suppletie drinkwater (m3/ 0 82 5.1 31
jaar)

Gem. overstort/infiltratie reqenwater (m3/jaar)| 48,6 6,2 3,1 1,1
Max. overstort/infiltratie 3.0 18 14 0

regenwater2012-2022 (m?/dag)

In simulations using 60 m? roofs, a 10 m? tank performs well under climate variability.

Scaling this to 3000 m* (which is 50 times larger):

10 x 50 = 500 m?

Conclusion:

A minimum tank size of 168 m? is needed to cover at least one month of use.

To be climate-resilient and maximise water reuse, a tank of approximately 500 m? is recommended.
This setup would prevent overflow during heavy rainfall and maintain supply during long dry periods.

This can also be split up into smaller tanks. 2x250m? for example. These could perfectly be place in the
ground on both ends (North and south) of the building.
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