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Edge: The undesired margins of 
urban systems.

Onward: To not forward into new 
centres, but instead maximize 
quality of life on the edge.

Onward Edges: How to live with 
the undesired but critical funtions 
of the edge.

Looking back from the edge towards Antwerp, it’s new district high-rise development Antwerp Zuid.
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Masterplan site located in southern Antwerp

Within the collective Masterplan for the site lies the 
architectural design.

Within the architectural design there are several funcitons
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Location of the site on edited sattelite image Google Earth and ‘Find the River’ research 
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Model of the site.
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 Site Research

Notes from first excursion comparing 
Hobokense Polder and Maakfabriek

Imagining 
Maakfabriek and 

Hobokense Polder 
successional 

development.

Metabolism of the Brussels Ecosystem, 
from Duvigneaud, P. and Denaeyer-
De Smet, S. (1977) ‘L’Ecosystème urbs : 
l’écosystème urbain Bruxellois’

Schematic representation of the forest 
ecosystem in Upper Belgium, from 
Duvigneaud, P. (1980) La Synthèse 
Ecologiqique
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organisms (Hausladen, 2014, p. 114). This has some implications. First, the relation between the ecosystem and its 
components is similar to the relation between organism and organs. Second, ecosystems self-maintain and self-reproduce. 
Thirdly, ecosystems grow like organisms, so they have both a juvenile and a mature state, which shows that Odum had a 
teleological view on the development of the ecosystem. Duvigneaud adhered to this theory, as he for example stated that 
man, strangely enough, always tried to keep ecosystems at a “juvenile state” by for example single-crop agriculture 
(Duvigneaud, 1980, p. 104).  An in-between state of the ecosystem, where the ecosystem is more developed but not 
‘mature’, (an “ecosystème de compromise”) would be more interesting for obvious ecological reasons. These Odumian ideas are 
long outdated, but they remain relevant, as other fields than ecology itself often adopt them in a “metaphysical idealization 
of scientific knowledge”, in the “aspiration to explain not only natural phenomena but the whole world through science”, 
which leads to a “scientistic naturalism” which is “highly problematic and even dangerous from a philosophical point of 
view” (Hausladen, 2014, p.114). The fact that Duvigneaud shared this teleological view of the Odumian theory is therefore 
relevant, as he tended towards this holistic experiment of understanding the whole world through ecological knowledge.  
From the 1970s onwards, Duvigneaud turned his attention, almost unsurprisingly, towards the city (Duvigneaud, 1974). 
Probably his incorporation of human activity in the Ardennes studies of the forest ecosystems made him realize that his 
hometown, Brussels, was a worthy place for studying the functioning of the ecosystem. He called this the ecosystème ‘urbs’, 
opposed to the ecosystème ‘silva’ (forest ecosystem). It is important to realize that Duvigneaud thought of the city as an 
ecosystem, as opposed of being like an ecosystem (Golubiewski, 2012). The comparison is not metaphorical, but literal. 
These studies had an explicit goal: influencing urbanization processes. In a time of “increasing regionalisation”2 the 
ecological laboratory of the ULB “could not be disinterested in the urban ecosystem of Brussels”. Therefore, a “study 
centre for the urban environment” was created (Duvigneaud, 1974, p. 7). Only if ecologists had something to say about 
the planning policy could there be the possibility of creating a “serious” regional plan. Duvigneaud clearly searched for a 
place at the table of planning services, engaging ecologist in the governmental apparatus of the Brussels Agglomeration 
that was recently formed. 
 

 
[fig. 2] Metabolism of the Brussels Ecosystem, from Duvigneaud, P. and Denaeyer-De Smet, S. (1977) ‘L’Ecosystème urbs : l’écosystème 
urbain Bruxellois’, p. 589. 

                                                      
 Belgian political and governmental history is characterized by a continues struggle of regional entities to become more independent from the national 

scale. Both Flemish (Dutch-speaking) and Walloon (French-speaking) parts of the country gained territorial and cultural independency throughout the 
postwar period. However, Brussels, as a bilingual city, long remained without an independent status. The Brussels Agglomeration (1971-1989) was an 
independent regional government (responsible for environment and spatial planning, among others), but the national government still had a Ministry 
for Brussels Issues, and the region remained weak until the birth of the Brussels Capital Region in 1989 (see Vaesen, 2008). 
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political opposition. By structuring the city-territory as an ecological system, existing political boundaries are circumvented 
to make way for a new urban agenda that rethinks the existing, pathological state of the city. 
 
From Forest to City: the ecosystem approach 
Paul Duvigneaud was formed at the ULB as a botanist and chemist, and finished his PhD in botanical sciences in 1940, 
just before the start of the Second World War (Pierart and Duvigneaud, 1992). Until 1949, Duvigneaud would be involved 
in research in the Belgian Congo, and specialize in plant sociology and lichenology. Although his work on the Congo 
continued into the 1950s, he shifted his attention to European ecology in the fifties. He became a professor at the ULB in 
1952.  From 1959 onwards, Duvigneaud started to focus on ‘fundamental ecology’, or systems ecology as a framework for 
his studies. He founded the Centre national d’écologie Générale (CNEG), and established in 1963 an experimental station of 
Virelles-Blaimont, and later another one on the site of Mirwart, in the Belgian Ardennes (Pierart and Duvigneaud, 1992). 
The research was conducted in the light of the International Biological Program (1964-1974), where Duvigneaud was the 
director of the Belgian section (Duvigneaud and Kestemont, 1977).  The research center measured all incoming and 
outcoming biomass and energy flows on site, on which Duvigneaud and his colleagues published widely (Duvigneaud, 
1971). In his studies on the site of the Walloon community of Mirwart, however, he did not only consider the ‘natural’ 
landscape. He also analyzed the ‘rural ecosystem’, thinking the Ardennes estate as an agroécosysteme ferme (Duvigneaud et al., 
1977). Incorporating human activity and buildings in the analyses, he described how heating the farm, for example, made 
it necessary to import energy from nearby forest systems. Additionally, some flows where ‘exported’, in the form of meat 
or milk, while others where ‘rejected’, like dung or urine (Duvigneaud et al., 1977, p. 482). Rhetorically, Duvigneaud 
remained an ecologist, and even when he incorporated human activity, his language effectively systemized the presence of 
these cultural activities. Duvigneaud became particularly well known for his visual depictions of the ecosystem [fig. 1 & 2]. 
By a method of the cross-section, he showed how flows of energy traveled through the system, effectively constructing a 
new way of mapping territorial relationships. Throughout his career, these drawings gained in both complexity and 
graphical quality, making them an excellent reference for teaching and vulgarizing ecological knowledge.1 

 
[fig. 1] Schematic representation of the forest ecosystem in Upper Belgium, from Duvigneaud, P. (1980) La Synthèse Ecologiqique, planche 
11.  
 
Duvigneaud got interested in ecosystem theory by reading the book Fundamentals of Ecology by E.P. Odum (1953) (Meerts 
and Duvigneaud, 2013, p. 29). What is particular of the way Eugene Odum looked at ecosystems, is that he saw them as 

                                                      
 In a lecture of Pierre Meerts, one of Duvigneaud’s successors, Meerts lamented the fact that these kinds of drawings are not made anymore. Making 

them both complex and accessible, Meerts said that both experts and non-experts could learn from them. Indeed, the constant reproduction of the 
scheme of the Brussels metabolism shows how strong these images remain fixed in non-ecologist’s minds to understand how an urban ecosystem 
works. 
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Maakfabriek inhabitant Justin recuperating timber child beams from het begijnhof in Anterwerp’s historic centre for the construction of his desk.

Fokke using driftwood presumably from older buildings to build and sell artpieces.
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Strips of different unseen ecologies affecting humans. 
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Streams of materials flowing from Antwerp through 
the masterplan. 

last imagined phase of the masterplan showing 
material flows. 

 Functioning as bottom-feeder in 
the urban ecology
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Phased to respond to availability 
of re-usable demolition material.

Drawing of 
programme 
in plan of 
different 
hases

Section showing self-built workshops built inside halls, can over time expand and even outgrow the hall 
that they are in. 



Masterplan

Model of the new 
masterplan with 
architectural design in 
blue



Masterplan

Schematic map of 
important axis overlayed 
with model
Materiaal As for the 
distribution of left-
over, waste material. 
Tentoonstellingsas, a 
public axis along many 
facilities that bridge the 
industrial and human.
Hollebeek-as an 
infrastructure catering to 
non-humans
On the Activiteits-as sports 
and recreational facilities 
are located. 
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Map showing the area where rainwater is 
collected.

Sections depicting collection of water and 
materials over time.
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Plot in model, in orange. Plot highlighted in a sattelite image.
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Photo of the concrete hall on groundfloor level with large 
basins and heavy concrete construction.

Floorplan ground floor existing.



Plot

Photo of the concrete hall with a light steel roof and large 
roof lights; and existing prefab gutters. 

Floorplan 1st floor existing.



Plot

Geology

Water

Humans

the architecture



Programme

Water cycles from the surroundings into the building Movement of people into the building.
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A drawing showing the 
combined ongoings of the 
three architectural project 
in the masterplan:
Red = herbouwhuis 
(Raf), a vocational school 
teaching students how to 
build with demolition and 
waste material.
Yellow = gathering 
(Marianna), a complex of 
experimental housing and 
neighborhood facilities.

Photo of model ground floor

 Phase I opening up: surface water treatment, to filter poluted soils and 
bodies of water in the area.



Programme

Photo of first bathhouse facilities

 Phase II connecting: Accomodating bathhouse facilities, showers and 
sauna’s for surrounding workshops.

A drawing showing the 
combined ongoings of the 
three architectural project 
in the masterplan:
Red = herbouwhuis 
(Raf), a vocational school 
teaching students how to 
build with demolition and 
waste material.
Yellow = gathering 
(Marianna), a complex of 
experimental housing and 
neighborhood facilities.



Programme

Photo of model watertower with the water purification facilities 
underneath in a new extension.

 Phase II connecting: Involvement in rainwater infrastructure to facilitate 
potable water to the neighbourhood.

A drawing showing the 
combined ongoings of the 
three architectural project 
in the masterplan:
Red = herbouwhuis 
(Raf), a vocational school 
teaching students how to 
build with demolition and 
waste material.
Yellow = gathering 
(Marianna), a complex of 
experimental housing and 
neighborhood facilities.
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 Phase II connecting: And Sewage treatment...

Photo of model watertower with the water purification facilities underneath 
in a new extension.

A drawing showing the 
combined ongoings of the 
three architectural project 
in the masterplan:
Red = herbouwhuis 
(Raf), a vocational school 
teaching students how to 
build with demolition and 
waste material.
Yellow = gathering 
(Marianna), a complex of 
experimental housing and 
neighborhood facilities.
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 Phase III growing: A courtyard of housing on the first floor.

Photo of model constructing the courtyard.
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 Phase III growing: Bathhouse expansion with more developed facilities, 
such as baths, café and programmable space.



Bathhouse

Four buildings:

Hammam
Sauna’s
Baths
Main building

Plan of the 
groundfloor 1-200



Bathhouse

Parents taking 
their children 
from school at 
the schoolsquare 
underneath the 
characteristic 
watertower.



Bathhouse

Southeastern 
elevation, brown 
beads represent 
a spacefor 
ornaments 
made by artists. 



Bathhouse

Perspective 
drawing along 
the bathhouse 
façade.



Bathhouse

Zoom in of 
section B.

Expositie-as



Bathhouse

Perspective from 
foyer towards 
filtration 
garden.



Bathhouse

Elevation of the 
interior façade 
compared to the 
exterior façade.



Bathhouse

Elevation of the 
interior façade 
compared to the 
exterior façade.
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Bathhouse

Detail D 
showing 
raised floor 
construction.

Floor construction
40mm multiplex
60mm woodfibre insulation Rd: 1,55
140mm woodfibre insulation Rd: 3,65
120mm draining gravel
250mm concrete



Bathhouse

Coloured pencil 
drawing of the 
walkway along 
the interior 
façade.



Bathhouse

Coloured pencil 
drawing of the 
Hammam.



Bathhouse

1:100 section 
through the 
Hammam



Bathhouse

Photograph of 
bathing facility 
façade in model



Bathhouse

Photograph 
of the model 
showing sauna’s 
hidden in the 
filtration garden



Filtration  Garden & Treatment Plant

Diagram of the 
three different 
systems of water 
filtration.



Filtration  Garden & Treatment Plant

Elements of the 
surface water 
filtration.



Filtration  Garden & Treatment Plant

Perspective 
showing the 
water filtration 
garden, the 
installations 
such as the 
cascades 
bring a serene 
atmosphere for 
the bathhouse 
visitors.



Filtration  Garden & Treatment Plant

Plan with 
overlayment of 
waterfiltration 
system.



Filtration  Garden & Treatment Plant

Maintanence on 
the sand filters 
before opening 
hours.



Filtration  Garden & Treatment Plant

Section 
overlayed with 
water systems.



Filtration  Garden & Treatment Plant

Section 
overlayed with 
water systems.



Filtration  Garden & Treatment Plant

Photo of the 
model of the 
wastewater 
treatment 
building.



Filtration  Garden & Treatment Plant

Septic tank in 
section.

Plan with 
overlayment of 
waterfiltration 
system.



Filtration  Garden & Treatment Plant

Rainwater 
purification 
system.

Plan with 
overlayment of 
waterfiltration 
system.



Filtration  Garden & Treatment Plant

Rainwater 
purification 
system.

Plan with 
overlayment of 
waterfiltration 
system.
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Photo in model 
of the courtyard 
of housing.

Photo in model 
of the entrance 
on street level to 
the courtyard.

Plan of the 1st 
floor.



Housing

Perspective 
sketch depicting 
placement of the 
ornament in the 
courtyard.
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Series of details 
showing how 
rainwater 
is lead 
downwards.
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Housing

BBQ under 
sheltered patio, 
installation of 
the ornament 
happening in the 
background



Housing

Perspective 
drawing of the 
housing interior 
overlooking the 
courtyard.



Housing

Photo of 
different façades 
in model.



Housing

Typology B

Typology A

Typology C



Research

Entanglement with the building 
and water by creating ornaments.

Concrete blocks found in the existing building, 
to be re-used for the ornament.

Casting the ornament in Fokke’s workshop. The ornament



Conclusions

Final result

Bird’s eye of model


