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The research brought out different temporal frames for delineating the project: from the 
intersections between the socio-environmental emergencies and the status quo, three possible 
scenarios of  interventions were thus depicted, always keeping the Anthropocene as a general 
framework for defi ning the conceptual and spatio-temporal coordinates of  the project. 

The project starts with a regional strategic and energetic plan which foresees the “de-
polderization” of  the area, its transformation into a controlled tidal zone for soil and water 
recovery, and the simultaneous expansion of  the Saeftinghe natural reserve. The area is in 
fact both a “gateway” to Antwerp and a buffer between the port infrastructure and the rural 
environment. The ‘post-nuclear scenario’, would be starting after 2025, when the power plant is 
(supposed to be) closed, the reactors dismantled, and the area remediated. In such picture, the 
cooling towers can remain as landmark and monument of  the industrial past of  the place or be 
re-converted into a seed vault/frozen zoo, while the rest can be demolished. Unfortunately, no 
rebirth future can be imagined for the town of  Doel as it is a small country town which has lost 
both its agricultural vocation and its nuclear function over time. The hamlet can instead be turned 
into a memorial or “relic” city through the act of  surrounding it with a protective wall. The 
walkable wall will then be a reminder of  the stubbornness of  Doel’s inhabitants, who resisted to 
fl ooding in the remote past, while recently survived the pressure of  an infrastructural economic 
force such as the Port of  Antwerp.

The second timeframe could be defi ne as the ‘depolderization project’, which would entail the 
transformation of  the polder into a controlled tidal area while merging it with the natural reserve, 
whereas the dock, the dike, the town and the nuclear power plant would remain untouched 
by water as they would be either structurally protected or located in an advantageous elevated 
position. 

Lastly, the third modifi cation in time takes into account the possibility of  apocalypse and failure 
of  this society in fi ghting climate change. The fi nal conclusions and assumptions of  the project 
are therefore rather speculative: the design tries to depict the future scenarios in case of  failure of  
humankind in the creation of  a more sustainable and eco-based built environment. Even in this 
scenario the system of  buildings would still stand as a “sanctuary”, symbol of  the catastrophic 
past but also reservoir for the possible rebirth of  society. 

The architecture imagined for the Doel site is therefore physically linked to the water-level-rise 
process. When/if  the level of  the Scheldt rises above 2 meters, the whole area will be fl ooded 
and any human survival unlikely. In these circumstances, the water will trigger the self-destruction 
of  the facility, spreading the seeds contained in the vault all over the area and thus favouring the 
rebirth of  nature in unpredictable climatic conditions. In the end, the Seed Vault/Frozen Zoo 
constitutes, like Doel, the nemesis of  the Port but, also like Doel, will eventually evolve into a 
ruin in case of  loss in the fi ght against anthropization, pollution and climate change.

I. Abstract
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Noah’s Ark
Author: Simon de Myle
Year: 1570
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BT Report

II.

Building Technology
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The architecture planned consists primarily of  a “knowledge ark” with laboratories and 
academic-related spaces, a space where knowledge is collected (under any form) in 
order to be preserved and passed to future generations. Thanks to its advantageous 
position near Doel and Antwerp, the facility can exploit not only the world-level port 
infrastructure for an optimized logistic (coldchain), but also the proximity of  the 
natural reserve and the former agricultural vocation of  the area. 

To synthesise, the volumes which compose the whole apparatus are: the seed vault, 
situated inside the remained cooling tower, the long strip building for laboratories and 
public facilities, the panoramic tower and the underground museum placed inside the 
footprint of  the dismantled cooling tower.

The repository building, which would be installed inside the existing cooling 
tower, is both a seed vault and a frozen zoo for the conservation of  species through 
cryopreservation technique (liquid nitrogen), but most importantly is an architectural 
object designed to resist or accommodate temporal and territorial transformations for 
guaranteeing a possible rebirth of  both nature and culture. 

The public part of  the lab-scape building includes a canteen, a library, offi ces, 
classrooms and leisure spaces. The “museum of  extinction” sits underground, in the 
former footprint of  one of  the cooling towers and it is covered by an eclipsed circular 
roof  which hosts underwater solar panels. Finally, the obelisk is connected to both 
the lab building and the vault and it offers the possibility to access its top fl oor for a 
panoramic view of  all Flanders.

Many factors contributes to the high level of  complexity of  the building, for example 
the diversity of  users and of  the timeframes of  use, the level of  accessibility and 
privacy, the different requirements for the laboratories, and fi nally the amount of  
robotization and automation required for each space. Therefore, the three main criteria 
for a simple and effi cient distribution of  the programme were the material fl ow and 
users circulation directions, the gradient of  privacy and accessibility of  each function, 
and the need of  natural lighting and artifi cial ventilation.

The lab-scape layout was chosen as the basis for the spatialization of  the programme 
related to research, in this way the common work stations can be installed in an open 
space for a more pleasent work enivorenment, where both light and nature can “enter” 
the room. The dark rooms and the specifi c/safety labs are still compartimentalised and 
mostly planned underground where the minimum light and maximum privacy level are 
required.

a. Programme

The Project
1. Seed Vault/Frozen Zoo
2. Lab-scape Facility
3. Obelisk
4. Eclipsed Solar Pool
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-7m

-3.5 m

0 -10 m

10 - 20 m

20 m

Programme

Dark Rooms and Archive

Laboratories

Seed Vault/Frozen Zoo

Offi ces, Classrooms, Canteen, Library

Underground Plaza and Museum

Underground Parking and Technical Storey
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Complexity of  the Building
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Concept
1. Scale Comparison with Doel Nuclear Reactors
2. Gradient of  Privacy
3. Need of  Natural Lighting
4. Effi cient Material Flow and Circulation

1.

2.

3.

4.
PeoplePeople

Materials
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Frozen Zoo

Seed Vault

Seed Vault/Frozen Zoo Programme Layout
1. Occupation of  space for San Diego Frozen Zoo 
2. Occupation of  space for Millennium Seed Bank UK

1.

2.
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The Seed Vault is a facility for the conservation of  plants’ genetic 
material by in vitro storage, dormant cuttings, or cryopreservation, 
it works all in all like a bank and its purpose is to preserve a 
varieties of  seeds in case they are destroyed by either man or 
natural events and assistance in case of  need for future harvests and 
other agricultural interests.  The conservation of  seeds will then 
contribute to the improvement of  current crops by crossbreeding 
them. The Frozen zoo is instead a biorepository which preserves 
semen, embryos, oocytes, somatic cells, DNA and other types 
of  biomaterial such as blood or organs through the technique 
of  cryo-conservation. The aim of  such facility is to guarantee 
survival against changes in production conditions, while conducting 
genomic research and experiments against diseases. 

Seed Vault/Frozen Zoo Stakeholders

Global Crop Diversity Trust

International non-profi t organization

+

Nordic Genetic Resource Center

Plant, farm animal and forest conservation, gene resource 

guardian, and sustainable use organization

+

Nordic Council of  Ministers

Intergovernamental forum

+

Bill & Melinda Gates Foundation

Private charitable foundation

+

FAO, CGIAR, ITPGRFA

International Councils
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Criteria for Biobanking Layout
1. Lifespan
2. Dehydration
3. Ciclicity
4. Temperature
5.Geographical Location

Microbiotic (a lifespan of  less than 3 years)

Mesobiotic (3 to 15 years)

Macrobiotic (more than 15 years)

Orthodox Seeds (tolerant to dehydration): less than 10% water, decennial

Sub-Orthodox Seeds (intermediate)

Non-orthodox or Recalcitrant Seeds

Short-term: at 5°C

Medium-term: at -20°C

Long-term at -180°C (cryopreservation)

Tropical

Temperate

1.

2.

3.

4.

5.
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“Designing research buildings is combining spaces with 
different requirements.” 

Laboratories regardless of  their specifi c use, have 
many similar health and safety requirements that 
were taken into consideration during the design 
process. Laboratory buildings are frequently rigidly 
divided in sections or compartments. In such rigid 
layout, great importants is given to the optimization 
of  servant spaces, as they have to allow the most 
effi cient circulation and fl ow of  materials.

1.

2.
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Distribution of  Spaces
1. Sectorisation
2. Effi cient Material Flow
3. Circulation
4. Ventilation Compartments

3.

4.
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Processes
1. Frozen Zoo Process
2. Seed Vault Process

1.
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2.
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2. Input Spaces1. Laboratories Layout

3. Collection Spaces

Distribution of  Spaces
1. Labscape Typology
2. Automated Warehouse, Interim Storage
3. Animal Holding and Collection Facility, Anatomy Lab, Greenhouse
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3. Safety Labs

1. Common Labs

2. Specifi c Labs

Laboratories
1. Biology, Anatomy, Chemistry
2. Temperature Controlled Lab, Cleanroom Lab Suite, High Toxicity Lab
3. Biosafety Lab, Biosafety L3 with shower, Biosafety L3 with multiple culture rooms
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1. Teaching Classes

2. Output Spaces

3. Output Spaces

Laboratories
1. Biology Class, Chemistry Class, Organic Chemistry Class
2. Anatomy Lab, Morgue
3. Waste Treatment
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Research Facility Structure

The structure of  the project is based on the the standard grids for laboratory 
construction, in order to achieve the most effi cient spacing of  workbenches and 
corridors, preventing excessive spare areas and abiding to building regulations. The 
basic unit is 1,20 m resulting in a load-bearing grid of  7,20 m. 

Concerning the heights, fl oor-to-fl oor heights range from 3.80 m to 4.10 m: offi ces 
fl oor height should exceed 3,00 m, while the media ceiling clearance from the fl oor 
must be more than 2,8 m.

The laboratory building structure is based on a typical grid composed of  three span 
units: the external ones are 7,95 m x 7,8 m, the central one 9,4 m x 7,8 m. This basic 
grid is repeated with few exceptions along the whole lenght (350 m) of  the building.
The overall dimensions of  this structure are 26 m width, 21 m height and 350 m lenght. 
The structure is relying on recycled concrete columns (1,20 m x 0,8 m), 2 curved shear 
walls and  8 shafts, which work both for ventilation, vertical transportation and load 
bearing function. The ground fl oor is raised by 1 m compared to the level of  the dike 
where the building sits: with this architectural stratagem the ventilation inlets and pipes 
can be hidden under the building, and the gap helps isolating the structure by detaching 
it from the external humidity conditions.

The foundations are a mixed type: a concrete bed with piles was hipothized in order to 
reduce the number of  vertical foundation elements necessary. Retaining walls on the 
size are supporting the building in the underground. The eclipsed ‘water roof ’ of  the 
museum is then structurally supported by 4 thick shear walls (1 m) which would make 
the imagined maximum span of  41 m possible. The green houses on the roof  are light 
structures spanned by HEA beams 50 x 50 cm.

The considerable amount of  concrete required can be recycled from the dismantlement 
of  the nuclear power plant buildings (not the reactors) and mixed with debris and waste 
materials, mostly plastic, available at the nearby docks. As plastic can be considered the 
fossil material of  the Anthropocene, the concrete mixture will present grains of  plastic 
forming what Patricia Corcoran, Charles J. Moore and Kelly Jazvac call Plastiglomerate. 
This way, the material will be unique, originating on site and symbolizing somehow the 
past and the present of  Doel.

Knowledge Ark Structure

The Biobank circular structure also lays on a mixed type foundation (piles + concrete 
bed) and is raised from the ground by 19,5 m thanks to the support of  8 braced 
tridimensional steel trusses (on the inner circumference) and 8 concrete shear walls (on 
the outer circumference). A circular balcony for visitors circulation hangs from the steel 
trusses, which are also hosting the vertical transportations systems and the pipelines.

b. Structure
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Exploded Structural Axonometry

Greenhouses

HEA beams

Foamed Concrete Panels Facade

Technical Storey

Mezzanine and Double Heights

Curtain Wall

Ventilation Shafts

Vertical load-bearing elements

Underground Storeys
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Dimensions, Grid, Modularity
(from Guidilnes for the design of  a Research Building)

7,20 m

1,60 m 1,20 m

The standard grids in laboratory construction for achieving the most 
effi cient spacing of  workbenches and corridors, preventing excessive 
spare areas and adhering to building regulations are:

Basic Grid: 1.20m
Load-bearing grid: 7.20m
Floor-to-fl oor heights range from 3.80 m to 4.10 m
Media ceiling clearance from the fl oor: > 2.8 m
Offi ces fl oor height: > 3.00m
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26 m

24 m

8,4 m

9,4 m

7,45 m

7,95 m

7,45 m

7,95 m
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18 m

350 m

Concrete Columns 

Structure and 
Ventilation Shafts

Dimensions

Shear walls
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26 m17 m17 m18 m17 m
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Plastiglomerate
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Industrial residual waste

Grade A wood

Ferrous Metals

Paper/Cardboard

Grade B wood

Plastic Foil

Hard Synthetics

Other collected fl ows
Source: Valipac

tonnes

22,608

10,604

10,358

7,976

6,754

4,422

2,951

2,951

Relative Proportion of collected industrial waste types in the Port of Antwerp
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Rim Beam

Reinforced Concrete Shell

Fill Support Elements

Pedestals

Basin

Diagonal Columns
Circumferential Beam

14 m

140 m

0 m3 m

1 m
0,3 m

0,25 m

0,20 m

Cooling Tower Structural Analysis
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Sciaphile Plants

Conservation chambers

Circulation and work spaces

Circular balcony for visitors

Reinforced tridimensional steel trusses

Steel mesh “fabric” facade

Concrete shear walls

Mixed foundation: concrete bed on piles
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The Panoramic Tower is physically linked to the water-level-rise process. When/if  
the level of  the Scheldt rises above 2 meters, the whole area will be fl ooded in case of  
storm surge and any human survival unlikely. In these circumstances, the water will 
trigger the fall of  the tower and a self-destruction of  the facility, thus spreading the 
seeds contained in the vault all over the area and favouring the rebirth of  nature in 
unpredictable climatic conditions. 

To allow the construction of  the 170 m high tower, a concrete box foundation with 
piles would be necessary, this base would be 12 x 12 m and 3 m deep into the ground.
The tower is then double-hinged (in perpendicular directions) to the foundation. The 
vertical load bearing elements work together as a tridimensional braced vertical truss 
structure reinforced at the core. 
 
The mechanism of  destruction of  the tower is placed underground and attached to 
the foundation: a winch connection lays at the bottom of  a tank and it is then linked to 
the hinge connection at the base of  the tower. The tank is then closed apart from an 
opening topped with a metal grid. 

When/if  the water level will raise to the “point of  rupture”, the water will start fl owing in 
and adding weight by fi lling the tank; the increased weight will then make the tank drop 
causing the winch mechanism to pull the hinge until its breaking point. At that point, 
the wind will be able to easily blow the tower down, by pushing it to rotate around the 
other hinge foundation and eventually falling over the other structures. A concrete tank 
fi lled with sediments and debris placed on top of  the structure will ensure the fall of  
the tower and will add necessary weight to the destructive action.
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Steel staircase

Concrete box fi lled with debris and coated with marble plates

Concrete box foundation with embedded tank

Steel mesh facade

Wall for sea-level rise warning



+ 7 m 

Wind
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1.

2.
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Timeframes
1. Destruction Structural Scheme
2. Scheldt Hazard Map
3. 2025 Scenario
4. 2050 Scenario
5. 2100 Scenario
6. 2150 Scenario

3.

5.

4.

6.
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Sea Level Rise Prediction Diagram
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Timeframes
1. Static State 
2. Filling Process
3. Point of  Rupture

Winch
Hinge

Tank

2.

3.

1.

6.
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The climate in Antwerp is infl uenced by the Atlantic Ocean, therefore rather humid and 
rainy. Winters are cold but not freezing and summers are quite cool. The wind blows 
frequently, mainly from south-west, and it can be intense especially from November 
to March. Precipitation is abundant (about 850 millimeters per year) but distributed 
throughout the year. The rainiest seasons are summer and autumn. 

Winter

From December to February temperatures are around freezing point (0 °C) at night 
and a few degrees above during the day; wind and humidity often strenghten the feeling 
of  cold. When the westerlies blow, temperatures can be quite mild, and can even reach 
10/12 °C. As the temperature very rarely drops below -10 °C, the Scheldt does not 
freeze anymore like it used to during the “Little Ice Age” (1450-1850). Snowfalls in 
Antwerp are quite frequent but never abundant.

Summer

From June to August the climate is mild as the sub-oceanic infl uence does not cease: 
the wind blows constantly from the sea, and rainfall is quite frequent. At night, it can be 
a bit cold (around 10 °C) even in July and August. The hot temperature has touched its 
peak in the recent years, with a highest record of  35 °C reached in 2012 and 2015.

Climate Concept

The architectural ensamble is perfectly parallel to the North-South axis, reducing to 
the minimum the square meters of  vertical surfaces which are worst oriented. In this 
way the building also fully embraces the daily changes in sunlight intake as the research 
facility is not operating overnight. 

During Summer the thermal excursion between the average outside temperature and 
the temperature requirements of  the interior is around 4°C. In the morning the sun 
rays are fi ltered by the vegetation line on the east side of  the building, preventing the 
curtain walls and the glass-covered atrium to overheat.  In the afternoon, the overhang 
upper volume and the loggia also work as shading stratagems for the west facade of  the 
building, especially for the public spaces, as the laboratories are shaded by the cooling 
tower volume. Furthermore, the wind coming from south-west is “channeled” into the 
loggia to cool down the vertical surface on the west side. Operable openings will then 
allow cross ventilation only on the southern part of  the complex of  buildings (public 
part), while the water roof  and the river will contribute to avoid the heat island effect.

During Winter the naked trees will let the sun rays inside the atrium, while the extensive 
curtain wall will guarantee the maximum amount of  radiation intake. The air current 
passing through the loggia will warm up the curtain wall surface assisted (in the 
afternoon) by the light refl ected from the water roof. 

c. Climate
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Climate Status Quo
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Summer Climate Concept

Air
Air

Greenhouse

Installations

Offi ces

Labs

Parking
Vertical Farming

Air
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Winter Climate Concept

Air

Greenhouse

Installations

Offi ces

Labs

Parking
Vertical Farming

Air

Air
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The climate conditions of  the surroundings were taken into consideration for what 
concerns the water and heat cycles. Rainwater can be collected through the water roof  
of  the building, through the reservoir inside the cooling tower or through the former 
(recovered) nuclear pools, and then redirected to the public aquifer using the existing 
water pumps on site. A phytoremediation fi lter can depurate the water from the tidal 
basin and also send it to the aquifer. Lastly, water for specifi c labs operation will be 
treated in the facility both before and after use: waste fl uids can also be redirected to 
the phytoremediation fi lter and then re-enter the public network.  

Residual heat from the Port industrial areas can supply not only the building, but 
also the farms scattered all over the whole Doelpolder area. Viceversa, the spare heat 
generated by the facility can be reused, stored, exchanged with the river and then 
redirected to the surrounding households.
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The facade concept is based on many different factors and principles: such as 
programme, availability of  materials on site, climate issues, effi ciency and time, this last 
aspect is very recurrent throughout the project.

The fi rst two storeys are enclosed by a curtain wall of  low-e glass with galvanized steel 
frame and thermal break, which runs from the fi rst slab aboveground up until the 
bottom of  the overhang volume. The third storey is only left as technical space for 
the accomodation of  machine, pipes and tanks which are linked with every other fl oor 
through the vertical shafts. This volume is thus completly cladded by precast opaque 
foamed-concrete panels. These panels can be produced in the nearby industrial area 
of  the Port of  Antwerp which is reknown for its production and recycling facilities of  
concrete, steel and aluminium. 

The upper fl oor of  the lab-scape is characterized by an alternating rhythm of  
greenhouses. The standard greenhouse here implemented is cladded with a 
polycarbonate curtain wall with openable frames for ventilation and internal sunshading 
device. The roof  is made of  polycarbonate panels with transparent pv fi lm spanned by 
HEA beams and shaded with an operable sail. On top of  the beams sit the corrugated 
steel sheets for the maintainance walkways. The gutter lays on top of  the edge beam 
which is thermally and fi re-proof  insulated (polyurethane) and then coated with an 
aluminium covering.

Finally, the upper part of  the facade tries to address the theme of  decay and nature 
rebirth over time by foreseeing a coated-wood plant pot integrated to the outer skin at 
the roof  level. This terrain-fi lled container will allow the plant to grow over the facade 
in the future until covering the whole structure.

d. Facade
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Plant container
 (aluminium-coated wood)

Precast hollowed foamed-concrete 
panel  with polystyrene insulation

Vapor barrier

Polyurethane 
insulation board (12 cm)

Cast-in-place concrete slab

Precast concrete plate 
module with metal framework 

and eps blocks

Plasterboard counterwall
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Polycarbonate roof  
with transparent pv fi lm

Steel Gutter

Thermal and fi re proof  insulation 
(polyurethane) with aluminium covering

Shading Sail

Sunshading

Polycarbonate curtain wall with 
openable frames for ventilation
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Precast hollowed foamed-concrete 
panel with polystyrene insulation

Low-e glass curtain wall with steel 
frame and thermal break

Cast-in-place concrete slab

Precast concrete plate 
module with metal framework 

and eps blocks

Fire Insulation

Precast concrete architrave 
for attaching fi xtures 

Socket for equipment

Suspended ceiling with 
plasterboard panels
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Closing Steel Grid

Radiant Panels Heating System
Polyurethan Insulation Board (12cm)

Low-e glass curtain wall with steel 
frame and thermal break
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Building Consumption:

- Cooling Storage Facility: 
Total Area = 22,000 m^2 (Seed Vault) + 9300 m^2 (Warehouse) + 9300 m^2 (Vertical Farming) = 
40600 m^2
Average consumption: 270 KWh/m^2 per year 
Total consumption = 270KWh x 40600m^2 = 10900 MWh per year

- Greenhouses
Total Area = 4300 m^2
Average Consumption: 21,5 KWh/m^2 per year
Total consumption = 90 MWh/m^2 per year
- Labs
Total Area = 3280 m^2
Average consumption: 3900 KWh/m^2 per year
Total consumption = 12792 MWh per year
 
Total building consumption: 10900 + 90 + 12792 = 23800 MWh per year
Total energy production introduced with intervention: 65000 + 10000 = 75000 MWh per year
Energy surplus: 75000 – 23800 = 51200 MWh per year

- Offshore: Wind farms in the North Sea (Total 58 turbines)
- Onshore (Total 70 turbines): 

Wind energy park on the right bank of  the Scheldt (19 turbines: 3 MW power)
Wind energy park on the left bank of  the Scheldt, Beveren, Liefkenshoek (15 turbines: 3 MW power)

Energy surplus: 75000 – 23800 = 51200 MWh per year

Wind turbine average production: 6000MWh per year
Offshore wind production capacity = 348000MWh per year
Onshore wind production capacity = 420000MWh per year

- Installed in the Port of  Antwerp: 200,000 solar panels across the Port area
- Concentrated Solar Thermal Plant (CST) in Beveren (Liefkenshoek)

- “Solar Pool”: Area = 14700 m^2
- Greenhouses Roofs: Area = 4300 m^2

Total Area Solar Panels: 2 hectares 
Effi ciency Solar Panels = 500 KWh/m^2
Production capacity = 500KWh x 20000 m^2 = 10000 MWh per year

Beveren Plant (Liefkenshoek) – produces 20000 MWh per year, running on 60’000 
tonnes per year of  waste (90% industrial, 10% agricultural)

- Hydroturbine (Stream Power)
- Tidal Power Plant in Doelpolder: could produce 65000 Mwh per year

Energy Management
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Belgium Renewable Energies Plan

Windfarms

Exploitation Areas

Fishing Zones

Potential Renewable Energies

Wave and Tidal Energy
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Building Technology Report

III.

Appendix
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Building Technology Report

a.

Floor plans
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Building Technology Report

b.

Elevations & Sections
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Research Report

IV.

Sources & Bibliography
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