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“Lets stop trying to predict the future.” 

-Jonathan Teicher, 2014
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Figure 2. (Source: Sulsters, W. (1994). Massa en woningbouw: Een historisch perspectief. OASE)
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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)
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Figure 8. (Source: OpenBuilding.co)



Daniel van Eijnatten - P5 Architectural Engineering - TU Delft - 10 

People change, 
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Everything changes. 
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and start designing for change. 
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Research about Open Building
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Which Open Building strategies from existing case studies have been 
successfully applied and provide a solid foundation for architectural 
design based on the principles of Open Building?

Research question
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Design criteria for Open Building
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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. 
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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
6. The façade is part of the adaptable infill
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Design strategies for Open Building
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1. Open structural framework
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DC9
NEXT21 meets Design Criterion 9 through the dry assembly of the four subsystems. 
 The infrastructure is routed under the common-use corridor, previously refer-
red to as “streets in the air,” where a reverse-shaped slab is used as piping space. 
From this space, services are distributed into individual units underneath raised 
floor surfaces, avoiding interference with the structural cross beams. This can be 
seen in the figure right below. The raised floor system allows easy access to the 
service infrastructure, as the panels can be removed for maintenance, upgrades, 
or replacement, as can be seen in the figure below. 
 This design ensures that the service infrastructure can be independently ac-
cessed and modified without impacting other building elements.

THE SERVICE INFRASTRUCTURE IS DESIGNED IN SUCH A WAY THAT EACH PART CAN WORK INDEPENDENTLY AND CAN BE REPLACED

Figure 103. Building services entering a dwelling, isometric drawing. (Source: Osaka Gas Co, 2015)Figure 101. Raised floor with removable top layer. (Source: Kim, 1993)

Figure 102. Raised floors and lowered ceilings provice space for Service Infrastructure. (Source: Osaka Gas Co, 2015)

2. Service infrastructure integrated through raised floors and lowered ceilings. 
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3. Flexible partition systems 
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4.. Dry assembly of partition systems 
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DC 4
NEXT21 fully meets Design Criterion 4 through its application of a modular grid 
and building assembly method. These principles ensure that infill components, 
including service infrastructure, façades, and interior walls, can be easily adapted 
or replaced.
 As stated earlier, the building assembly method divides the building into 
four subsystems: structure, cladding, infill, and services. All subsystems follow the 
30-centimeter modular grid, enabling them to be independently assembled, al-
tered, or removed without affecting other components or the building’s structural 
support.

The transformation experiment on unit 402 demonstrated this adaptability. All work 
was carried out from within the unit using hanging scaffolding, minimizing disrup-
tion to neighboring residents. A substantial portion of the removed materials -par-
ticularly from the façade- was reused successfully, which can be seen in the figure 
below. 

THE SUPPORT MUST ALLOW FOR THE INDEPENDENT ASSEMBLY, ALTERATION, AND REMOVAL OF THE INFILL

Figure 96. All infill design strategies highlighted. (Source: Osaka Gas Co, 2015; modified by author)Figure 93. Adaptation of façade, unit 402. (Source: Osaka Gas Co, 2015)

Figure 94, 95. Adaptation of façade, unit 402. (Source: Osaka Gas Co, 2015)

5. Adaptable façades
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6. Increased load-bearing strengths
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7. Modular gridgrid framework
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DC 3
Superlofts Houthavens Plot 4 meets Design Criterion 3. The base building, just as 
all other superlofts, is designed as an open, light, and spacious framework, ena-
bling residents to create highly personalized living spaces. 
 Additionally, the online Superlofts community, through its “Superliving” plat-
form, supports residents by providing inspiration, exchanging ideas, sharing buil-
ding tips, and even offering digital drawings of building elements to copy elements 
of others. This collaborative approach fosters creativity and ensures that a variety 
of infill solutions can be integrated into the support structure.

THE SUPPORT ENSURES COMPATIBILITY WTH DIVERSE INFILL SOLUTIONS

Figure 44, 45. Different Infill designs. (Source: World-Architects, n.d.) Figure 46, 47, 48. Infill designs from Superloft Houthavens plot 2. (Source: Superlofts, n.d.)
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8. User-driven customization
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People change, 
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The Design
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Hembrugterrein
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Positionering Hembrug in Metropoolregio Amsterdam

Toekomstvisie verstedelijking van het havengebied (bron: www.maakachtersluispolder.zaanstad.nl)

N

Hembrug in Zaanstad

2.1 POSITIONERING

De regio Zaanstad is een netwerk van unieke merken 
en culturen met de Zaan als verbindende factor. Met 
de verdere ontwikkeling van Hembrug wordt hier nu 
een krachtig element aan toegevoegd. Het gebied 
heeft kwaliteiten die relevant zijn voor gebruikers, voor 
bewoners van Zaanstad en voor mensen van buiten: een 
woon- en werklocatie, een bos in een verder bosloze 
omgeving, evenementen voor bezoekers en een militair 
verleden van nationaal belang. 

Het stoere en unieke karakter en de strategische ligging 
als scharnierpunt tussen Amsterdam en de Zaanstreek 
bieden kansen om de eigen kracht van Hembrug en 
Zaanstad verder te ontwikkelen. Tegelijkertijd profiteert 
Hembrug van de fysieke nabijheid van Amsterdam 
en de Metropoolregio. Om deze kansen te benutten, 
zijn voor bewoners, bedrijven en andere organisaties 
goede en aantrekkelijke, multimodale verbindingen 
op verschillende schaalniveaus nodig. Met zulke 
verbindingen kan het gebied zich ook ontwikkelen tot 
bijzondere ontmoetingsplek voor mensen uit Zaanstad, 
Amsterdam en de rest van de Metropoolregio. 

Richting Amsterdam

Vijfhoekpark

Bedrijventerrein 
Zuiderhout Nautisch kwartier

Achtersluispolder

Westelijk havengebied

Volktuin- 
vereniging 
Nut en 
Genoegen

Centrum/ 
Polder 
Westzaan

Noodzeekanaal

Verloren Spoor

naar Zaanse Schans

De transformatie van het Hembrugterrein tot een 
gemengd werk-woongebied ligt in lijn met de 
verdere ontwikkeling van ‘Havenstad’ en op termijn 
de samenvoeging van het stedelijk weefsel van 
Amsterdam en Zaanstad. Dit geldt zowel voor de 
Noordelijke IJ-oevers (NDSM, Cornelis Douwes, 
Noorderplas en Achtersluispolder) als de Zuidelijke 
IJ-oevers (Amsterdam West, Sloterdijk, Minervahaven, 
Coenhaven, etc.). Hierbij is het van belang om het 
Hembrugterrein kwalitatief beter te verbinden, 
zowel in de richting noord/zuid (centrum Zaanstad, 
intercitystation, visie op Provincialeweg, vervoer over 
water), als in oost/west-richting (Achtersluispolder, 
aanpak Den Uylweg).

N
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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 

3.	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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permanence change
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1. Building mass

4544

Bijlage 1 

Gebruiksmatjes bij  
basis-prestatieeisen
Voor PMC 1 t/m 10  (excl. LLB)

In deze bijlage worden voorstellingen verbeeld van 

“gebruiksruimte-matjes” die in de PMC ‘s worden 

benoemd. Deze verbeeldingen kunnen u helpen 

bij het toetsen van de door u bepaalde minimale 

gevraagde prestatie op uw eigen ontwerp wensen en 

doelgroep. Hiermee kunt u de betaalbaarheid wellicht 

aanscherpen.

• Deze matjes zijn afgeleid vanuit de benodigde 

inrichting met minimale afmetingen en daarbij 

behorende verkeersruimte (variërend tussen de 

500- 900 mm. 

• Het van toepassing verklaren van 

een“gebruiksruimte-matje” betekent dus dat het 

aangegeven meubilair past in de benoemde ruimte. 

• Daarbij kan het dus ook zijn dat verkeersruimten 

van verschillende matjes elkaar kunnen 

overlappen zolang dit geen hinder geeft van 

draairichting van deuren als in gebruik van het 

meubilair.

• De matjes kennen geen vaste muren als grenzen. 

Het is een ruimtebeslag waarin ruimten gekoppeld 

kunnen zitten. Zie inspiratievoorbeeld van een 

mogelijke koppeling.

Bijvoorbeeld: een hoofdslaapkamer is ingericht 

met een tweepersoonsbed, 2 nachtkastjes en een 

kledingkast (volgens afmetingen tekeningen). 

Daarnaast wordt de vrije benodigde verkeersruimte 

aangegeven. Deze maten opgeteld geven de afmetingen 

aan van de totale minimale ruimtebeslag. Dat wil niet 

zeggen dat andere afmetingen van hoofdslaapkamers 

met hetzelfde meubilair en met dezelfde 

verkeersruimte beslag andere totaal afmetingen 

kunnen hebben. Immers de indeling van het meubilair 

kan anders worden opgesteld als dit de verkeersruimte 

niet belemmert. 

Inspiratie voorbeelden (van een mogelijke koppeling):
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1. Building mass
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1. Building mass

Variant 7 Variant 9

Variant 8

Variant 6

Variant 5

Variant 4

Variant 3

Variant 2

Variant 1

Variant 13Variant 11

Variant 12Variant 10



Daniel van Eijnatten - P5 Architectural Engineering - TU Delft - 79 

1. Building mass

1.	  Open structural framework 

2.	 Maximum possibilities for future adaptability 

3.	 Coherent within existing structure
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1. Building mass

Adaptable partition elements
(Floor and wall system)



Daniel van Eijnatten - P5 Architectural Engineering - TU Delft - 86 

1. Building mass

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 

6.	Integrated service infrastructure

Design principles
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1. Building mass

Floor system
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1. Building mass

Wall system
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1. Building mass

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 

6.		 Integrated service infrastructure
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1. Building mass

People change, 

Society changes, 

Cities change, 
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1. Building mass

Design principles

1.	Unit-scale spatial adaptability  

2.	Dry, reversible assembly  

3.	User-driven customisation 
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2. Collective rooftop

2. Collective rooftop
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People change, 

Society changes, 

Cities change, 
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People change, 

Society changes, 

Cities change, 

Climate changes...
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Annual rainwater supply = 2100 m³
Annual water demand (toilet, washing machine)= 2760 m³
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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
6. The façade is part of the adaptable infill
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People change, 

Society changes, 

Cities change, 
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Thank you!

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

1.	Social
2.	Economical
3.	Ecological
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Social change

1.	Demographic shifts
2.	Migration and urbanisation
3.	Shifts in cultural values or attitudes
4.	Rise of digital social networks and new com-
munication habits
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Economical change

1.	Changes in employment structures
2.	 Inflation or deflation cycles
3.	 Technological automation impacting labour 
markets
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Ecological change

1.	Climate change
2.	Resource depletion (fresh drinkwater for  
example)
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Open roof

Open roof

Open roof
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Closed roof

Closed roof

Closed roof
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 (Source: UN status report 2022)
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Rainwater infrastructure collection study

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

•	 Total roof area: 					     3000 m²
•	 Rainwater yield (rule of thumb): 		  700 litres per m² per year
•	 Total annual rainwater yield:			   3000 × 700 = 2,100,000 litres/year = 2100 m³/year
•	 Maximum number of residents: 		  126 (1-person studios)
•	 Average eligible water use: 			   60 litres per person per day (toilet, washing machine)

Total annual demand:	 126 × 60 × 365 = 2,760,000 litres/year = 2760 m³/year

Balance:
•	 Annual rainwater supply = 2100 m³
•	 Annual demand for reuse = 2760 m³
•	 Rainwater can cover approximately 76% of the required volume

Tank sizing (following MijnWaterfabriek guidelines):
Minimum recommended buffer = 8% of annual yield
0.08 × 2100 = 168 m³

In simulations using 60 m² roofs, a 10 m³ tank performs well under climate variability.
Scaling this to 3000 m² (which is 50 times larger):
10 × 50 = 500 m³

Conclusion:
A minimum tank size of 168 m³ is needed to cover at least one month of use.
To be climate-resilient and maximise water reuse, a tank of approximately 500 m³ 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. 2x250m³ for example. These could perfectly be place in the 
ground on both ends (North and south) of the building. 


