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Canals water quality

Source: 
- www.amsterdamcityswim.nl
- www.ois.amsterdam.nl

(www.google.com)

After heavyrains, the sewage system over�ows 
excessive water into the canals, introducing high 
concentrations of faecal bacteria (E. coli and in-
testinal Enterococci) and potentially causing 

health risks for swimmers. (Evie Cox, 2016)
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Research - Marineterrein - Soil pollution stand 

The soil of water bottom seems to be heavily contaminated by:
- chemicals and heavy metals such lead (Pb) (due to the build of IJ-tunnel in 1962)
- tar and mineral oil (caused by shipyard activities through years). 

The aquatic sediment of the basin used to be polluted by all kind of debris (floating, 
emerged) but they have been removed by Waternet responsible of water quality in 
Amsterdam. 

Waste 
(plastic bottle, litter...)



Lack of natural swimming spots

Source: 
- www.zwemwater.nl
- www.amsterdam.nl
- www.metronieuws.nl

The all 24 o�cial swim spots (Sloterplas, Gaasperplas, Amster-
damse Bos (speelweide), Nieuwe Meer en de Oudekerkerplas, 
etc.) are situated outside of the city borders. 
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‘Exploring the contribution of a green-facade in the PURIFICATION OF CANAL AND WASTEWATER in an urban Environment’

Objectives 

+

Project goal

‘Using the a building facade to clean the canal water in order to create a natural swim spot’
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Active Bio-facade
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ADAPTIVELIVING ACTIVE

Example of a bio-façade 

Algae-Fueled Building: World’s First 
Bio-Adaptive Facade
source:weburbanist.com

Lorem ipsum



How can an active green-façade of a new building contribute to the puri�cation of the Marineterrein water 
with the aim of making it suitable for swimming?
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How can an active green-façade of a new building contribute to the puri�cation of the Marineterrein water 
with the aim of making it suitable for swimming?

DESIGN QUESTION  

Aqua-Purifier Phyto-Façade 

How to implement phytoremediation on and around a new building in order to make canal water suitable 
for swimming?

THEMATIC RESEARCH QUESTION  
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Research - Constructed Wetlands 

3 types of constructed wetlands:
  
- Free water surface (FWS) wetland

- Horizontal subsurface flow (HSSF) wetland

- Vertical flow (VF) wetland

& 4th type

- Hybrid constructed Wetland

(www.vaswcd.org)



Free Water Surface (FWS) wetland



(Kadlec and Wallace, 2009)

Horizontal subsurface flow (HSSF) wetland

Free Water Surface (FWS) wetland



Vertical flow (VF) wetland

(www.waterandcarbon.com)

The pulse loading system



Tidal flow system

(www.sswm.info)

Vertical flow (VF) wetland

(www.waterandcarbon.com)

The pulse loading system



(ww.wp.wpi.edu)

Hybrid constructed Wetland
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Research - Constructed Wetlands 

Cost effective Low maintenance
(if Outdoor applied)

Environmental friendly Aesthetic

No noisy No equipement needed
(almost)

Low Effectivity High maintenance 
(If IAQ applied)

Slower Process Lower 
contaminant concentration

Seasonally effective Food chain 
affected by chemicals 
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LITERATURE STUDY
RESEARCH BY DESIGN

SITE RELATED RESEARCH
MASS STUDY

ARCHITECTURAL DESIGN 

 REFERENCES

RESEARCH  DESIGN

RESEARCH METHODS

CASES STUDY

 PRECEDENTS

RESEARCH BY RESEARCH

Design - Translation into design 
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Design -  Guidelines 



Biomimetic architecture is a contemporary philosophy of architecture that seeks solu-
tions for sustainability in nature, not by replicating the natural forms, but by under-
standing the rules governing those forms.
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Organic shape Ponton Open-air swimming spot



CONCEPT - Building mass research 

4 volumes - 4 functions

Mass research Functions research

refined shape



CONCEPT - Settlement 
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CONCEPT - Sunlight & Views >>building reshaping 
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CONCEPT - Sunlight & Views >>building reshaping 

Sunlight

different views
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ROOF VIEW



Building Technologies



STRUCTURE - Diagram  



STRUCTURE - DIMENSION 



3D STRUCTURE 
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STRUCTURE - Grid  
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Precast incased steel 
beam filigree slab
(No support needed 
duringe construction) 



greentop-greenroofs.com



CLIMATE AND CW DESIGN
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DAYLIGHT/ SUNSHADE

NATURAL VENTILATION (SUMMER) & MECHANICAL VENTILATION (WINTER)

HEATING FLOW SYSTEM
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END

QUESTIONS ? 



LITERATURE
WEBSITES
1.https://kintu.co/crypto-companies-gibraltar/
http://greentop-greenroofs.com/groendaken
https://www.olbecon.nl/vloeren/breedplaatvloeren
1. https://www.sswm.info/water-nutrient-cycle/wastewater-treatment/hardwares/semi-centralised-wastewater-treatments/vertical-flow-constructed-wetland
2. http://wp.wpi.edu/capetown/projects/p2009/water-sanitation/
learning-by-example-case-studies/wastewater-treatment-through-constructed-wetlands-florence-italy-masi-martinuzzi-2007/
3. http://vaswcd.org/constructed-wetlands
4. http://waterandcarbon.com.au/technology/sub-surface-ss-wetlands/
5. http://www.naturalheritage.com/Education/wetland-plants
Books
ELIZABETH TILLEY, L. U., CHRISTOPH LÜTHI, PHILIPPE REYMOND AND CHRISTIAN ZURBRÜGG 2014. Compendium of Sanitation Systems and Technologies, Swissland, 
Swiss Federal
Institute of Aquatic Science and Technology (EAWAG)
EVIE COX, M. E., MERRIT BECK 2016. In Touch With Urban Water. Amsterdam: University of Amsterdam.
GROUP, T. W. C. Unknow. Sub Surface (SS) Wetlands [Online]. Brisbane: WaterandCarbon. Available: http://waterandcarbon.com.au/technology/ [Accessed 03/05/2018 
2018].
KADLEC, R. H. & WALLACE, S. 2009. Treatment wetlands, Boca Raton :, CRC Press.
KVĚT, J. 2001. Vymazal, J., Brix, H., Cooper, P.F., Green, M.B., Haberl, R. (ed.): Constructed Wetlands for Wastewater Treatment in Europe. Biologia Plantarum, 44, 639-
640.
MACKOVA, M., DOWLING, D. N. & MACEK, T. 2006. Phytoremediation rhizoremediation. Dordrecht :: Springer.
NANNINGA, T. A. 2011. Helophyte filters: Sense or Non-Sense? A study on experiences with helophyte filters treating grey wastewater in the Netherlands. Master Mas-
ter Thesis, Wageningen
University.
PILON-SMITS, E. 2005. PHYTOREMEDIATION. Annual Review of Plant Biology, 56, 15-39.
SAKKAS, P. 2013. Domestic greywater treatment through the integration of constucted wetlands in Living Wall Systems (LWS).
SEPTIC PLUS, I. Available: http://www.septicplus.com/intermittentSandFilter.htm [Accessed].
UNEP. Unknown. Phytoremediation: An Environmentally Sound Technology for Pollution Prevention, Control and Remediation. Freshwater Management Series
VYMAZAL, J., GREENWAY, M., TONDERSKI, K., BRIX, H. & MANDER, Ü. 2006. Constructed Wetlands for Wastewater Treatment. In: VERHOEVEN, J. T. A., BELTMAN, B., 
BOBBINK, R. &
WHIGHAM, D. F. (eds.) Wetlands and Natural Resource Management. Berlin, Heidelberg: Springer Berlin Heidelberg.
WIKIPEDIA, T. F. E. April 2014. Macrophyte.
ZAPATER PEREYRA, M. 2015. Design and development of two novel constructed wetlands: The duplex-constructed wetland and the constructed wetroof. CRC Press/
Balkema.


