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Abstract

The thesis proposes an inhabitual social infrastructure in which the food building 

bridge is considered as a journey to reach this destination.  This food building 

bridge operates as a model in connecting two different areas, both physically 

and socially. It is not only about a transition of connecting separated areas. The 

information provided on the bridge aims to raise awareness of food waste. Since 

food waste is a still a world class problem and there are a lot of solutions to 

solve this problem. Instead of reconsidering all different used methods to tackle 

waste food, I would like to zoom in to this world class problem from another 

perspective. Food can also serve as a communication tool. With the pedestrian 

food bridge it can reach the barrier of community with different backgrounds in 

Ghent and each time they visit they are gaining knowledge about the food, can 

this bridge serve as a social communication space along with a transition space?

In general, people with different background connect to their cultural group 

through similar food patterns. A way to retaining their cultural identity, the 

taste, ingredients and methods are different. So, they are connected as a group 

through their own cultural characteristics. Countries are except for rural 

borders, generally distinguishable for their local food. For example, pizza in Italy, 

hamburger in the United States, curry in India and sushi in Japan.

As people migrate to other countries, food practices and preferences are being 

introduced to the country they settle in. Some people mix ingredients originating 

from the country of their roots, with ingredients which can be found in the 

country they migrated to. Food is continuously changing and evolving, crossing 

roadways and bridges. Food bridge, which could be a new community place, with 

one clear walkway. 

As important users, pedestrians and bikers that use this bridge to travel between 

places, can it serve as a final destination as well as a transition space to reach 

another destination? In choosing food as the main program, can it bring the 

mystery of gorgeous delicious food experience, attract people in Ghent to 

immigrate temporarily into this social community platform?
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Problem

There is a high unemployment and poverty in Ghent 

and waste of foods. A lot of food is spilled every year 

in Ghent. They have set up a foodsave organization 

in collaboration with the public social welfare center 

(OCMW) and the city of Ghent. Food surpluses are 

collected via a logistics platform and delivered to Ghent 

social organizations. Avoiding food waste is good for 

the environment. Every year 100 tons of food is wasted. 

According to calculations, this is equal to 254 tons of CO2 

savings. This CO2 impact is at the stage of production, 

processing, distribution as well as consumptive and waste 

processing of food. They want better access to healthy 

food for people in poverty. The CPAS wants to support 

people living in poverty through meals or food packages. 
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Ambition

Make the world a better place to live, 

share the happiness and joy to everyone! 

Design a public space where they can share the food 

source and a place where they made meal for each other. 
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Main question?

How can the architecture building bridge ‘bridge’ 

the different society of Ghent, based on the identity 

and improving the social community in the area?
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Methodology

To answer the questions, a list 

of case studies has been set up.

Looking backward in the history and forward 

to contemporary, analyze each project using 

historical information and set of drawings. 

Comparison of case studies has been made 

that helps me to understand the size scale of 

my design concept, type of programs activities 

that requires spaces. These entire aspect 

acts if as a communication or transition.
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Figure 1. Along the River During the Qingming Festival (http://m.visitourchina.com)
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My view of bridge

Nowadays a bridge have several purposes, because it is not merely 

a crossing object from one place to another destination. There are 

bridges that serves the purpose to give the city an extra dimension to 

gather people in social places.

One of the earliest examples of a bridge where social activities took 

place can be found in China. A Chinese painter Zhang Zeduan made a 

painting with such a bridge. He wanted to draw a moment of a social 

scene of the Song Dynasty along a river. He captured the atmosphere 

of people’s daily activities on the bridge.

The bridge shows the lifestyle of people with different backgrounds 

from rich to poor, but also different economic activities in rural areas 

and the city. It offers an impression of what kind of clothes people 

wore and what type of architecture they had in that specific period. 

If you compare the bridges from the past to those nowadays, you can 

see that social activities on historical bridges were very important. 

The architecture over the river becomes a passage between the urban 

landscape and the city. 
[1.] 
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Explaination inhabitable bridge

The definition of inhabitable is to be able to live in. A good example 

of an inhabitable bridge is the Old London Bridge that was completed 

in 1209. It has 19 pointed arches with a span of 7 meters. The width of 

the bridge was 6 meters. On the bridge there are places for business and 

residential functions. The shops are faced both sides of the pedestrian 

walkway between the fortified gates at both ends. Above the shops 

there are several residential houses. Inside each building block it was 

possible to add more walkways and extended rooms between the 

buildings. Some part of the walkway became a tunnel passage through 

which traders and travellers quickly move around. During the Queen 

Elizabeth I’s reign in 1580, water mills were placed, which created 

noisier sounds. In 1212, three years after the completion, there was 

a fire accident going on that destroyed all the buildings on the bridge. 

3000 people lost their lives. They rebuilt the houses very quickly 

because it was important source of income.

The bridge survived more than 600 years before being replaced for a 

better one. The main reason is the high maintenance cost, the second 

reason is the arches that support the bridge make it difficult for ships. 

So in 1799 there was a new proposal to build a larger bridge. 
[2.] 
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Figure 2. Old London Bridge around 1500  (www.britannica.com)

Figure 3. Old London Bridge (of stone) in 1758 by Lenton Sands
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Chapter Two
-

Case-Studies
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Figure 4. Map of Italy

Figure 5. Situation Ponte Vecchio
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The Ponte Vecchio

The Ponte Vecchio was built in Florence between 996-1345 and designed by 

Taddeo Gaddi. One of the oldest bridges in Europe has a long historical building 

on it. The shops along both sides of the bridge extend the street lives. At the 

beginning the shops was occupied by butchers, but now we can find jewelers, art 

dealers and souvenir sellers. Nearby are the bridges Ponte Santa Trinita and the 

Ponte alle Grazie. The Ponte Rialto bridge spans the Arno river at its narrowest 

point. It is assumed that this bridge was built during the Roman times when at 

this point the via Cassia crossed the river. In the document of 996 we can trace 

the first appearance of the bridge. A flood often destroyed the bridge in 1117, 

each time after rebuilding with stone it got destroyed again. 

The Ponte Vecchio consists of three part. The main arch of the Ponte Vecchio 

has a span of 30 meters. The two side arches have a span of 27 meters. The rise 

of the archers varies between 3.5 and 4.4 meters, and the span-to-rise ratio is 5:1.
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Figure 6. Ponte Vecchio late afternoon. Photo by Flickr user Chuyan Yu

Figure 7. Streetview the Ponte Vecchio. Photo: Flickr user Giorgio Galeotti
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The shop’s merchant can only display their products on tables if the Bargello (a 

kind of a lord mayor) approve it. From the upriver we can see the backhops that 

joined in the 17th century.  There is a saying that the economic concept of bank-

rupt began here.  Once upon a time, there was a money-changer who could not 

pay his debt, the products that were sold on the table (translation: ‘banco’) was 

broken (translation:‘rotto’) by soldiers. The words combined is ‘bancrotto’, which 

translates to something like a broken table or bank. Because without the table the 

merchant could not sell their products.

During Second World War the Ponte Vecchio was, unlike the other bridges in 

Florence, not destroyed by the Germans. The bridge survived until their retreat 

the 4th of August in 1944.

The Ponte Vecchio has an elevated passageway that was built in five months 

time for Grand Duke Cosimo I of the Medici family. He wants a privilege where 

he can move freely around Florence without being noticed by people.  It begins 

at the Palazzo Pitti where the Grand Duke lived, before crossing the Arno river 

you have to pass the Boboli Garden. The elevated passage way connects the 

Palazzo Ufizzi where government administrators were situated, and the Palazzo 

Vecchio which was the city’s traditional seat of government.
[3.] 
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Figure 8.  West-side of the Vasari Corridor . (http://www.

arttrav.com)

Figure 9. Extended at the back of the shops. Photo: Flickr user 

Mathias Liebing
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Figure 10. Section drawing
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Figure 11. Map of Italy

Figure 12. Location PonteRialto
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Ponte Rialto, Venice Italy

The Rialto Bridge located in Venice was built in the 16th century, 

this stone-arch bridge spans over the narrowest point of the Grand 

Canal in Venice.  It is one of the oldest bridge across the canal and it is 

renowned as an achievement of the Renaissance.

This Rialto bridge consists of a single stone-arch span that supports 

two rows of shops. It is accessible by 3 pedestrian walkways, two 

along the outer edges and one in the center walkway that leads to the 

entrance of the shops. The bridge consists of staircases, making it 

not so comfortable for disabled visitors in wheelchairs to access this 

location.
[4.] 
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Figure 13. Image Ponte Rialto (www.cosmos.co.uk)

Figure 14. Image Ponte Rialto (pugliashoponline.wordpress.com) Figure 15. Image shops at Ponte Rialto (www.yelection.info)

Figure 16. Side view
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Figure 17. Elevation drawing

Figure 18. Floorplan



40

Figure 19.  Map of Turkey

Figure 20.  Location of the Galata bridge
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The Galata bridge

The Galata bridge was built in 1994 and it connects the Golden horn 

in Istanbul. The thing that is so special about this bridge is that it is 

walkable and consist of 2 levels of concrete. On the upper deck you 

have great view over water and ships that are passing by. At several 

points you can see some fishermen activities.

The first Galata bridge was built in the earlier 20th century. Because 

of the modern developments the original bridge had no value any-

more, in 1994 the current Galata bridge was built. The Galata bridge 

spans over the Golden Horn in Istanbul.  This bridge is one of the few 

bridges in Istanbul where you can walk all along.  It is made out of 

concrete with 2 levels. On the upper deck you have a great view to the 

city and ships that cross the water Golden Horn. Along the rails there 

is a row of fishermen activities trying to catch big fishes. On the lower 

deck you can have a break in one of the cafes and seafood restaurants, 

if you have luck the fish may be caught by one of those fisherman.  

The measurement of the bridge is 490 m long and the deck of the 

bridge is 42 m.
[5.] 
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Figure 21. Image of Galata bridge (https://en.wikipedia.org/wiki/Galata_Bridge)

Figure 22. Open market neatby Galata bridge (www.pbase.com)
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Figure 23. Analyse drawing Galata bridge



45

Figure 24. Size comparing

Figure 25. Viewpoints
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Figure 26. Location De Markthal (www.dezeen.com)

Figure 27. De Markthal (www.dezeen.com)
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The Markthal

The project Markthal, a design of architecturefirm MVRDV,  is a place 

under one roof where you can buy all kinds of fresh products. With 

measurements of 70x117x40m this building is one of the first that has 

been made so far. The building consists of two parts, lower and upper 

parts. The lower part has a 4 level underground with supermarkets and a 

parking garage, constructed with concrete column that can bear the upper 

part. 

The upper part gets the attention because of the large arch form cantile-

ver.  Along the arch there are apartments and shops. The main construc-

tion is the load-bearing façade walls in the apartments. The Markthal is a 

social meeting place, a lot of people from local and especially abroad visit 

the fresh markets daily or have a drink and food in one of the restaurants. 

Before the plan was built, there were a lot of critics about the design itself, 

after the completion there was international positive attention.

The interior walls are decorated with photographic 3D images of foods 

and fruits that the market is selling.[6.] 
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Figure 28. Section drawing (serenityhomedecor.net)

Figure 29. De Markthal by Tom Roeleveld
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Figure 30. Concept diagram (www.dezeen.com)
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Figure 31. Concept diagram (www.dezeen.com)

Figure 32. Floorplan De Markthal (opvlaamsewijze.nl)
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Figure 33. Location Shilin Nightmarket (google-earth)

Figure 34. Shilin Nightmarket entrance (mylittleadventure.com)
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Shilin Night Market

The Shilin night market established in 1909 and is located in Taipei, near 

the former location of a wharf on the Keelung River. It is a very popular 

market and underground food court for the local people that start at night. 

Besides selling food, they also sell clothes.    “Markets that offer a wide va-

riety of authentic Taiwanese food and drink as well as unique Taiwanese 

products. They are both practical and inexpensive, and play an important 

part in the lives of Taiwanese people” (Ministry of Foreign Affairs 2012).

Night markets are in general very noisy and crowded, especially in narrow 

pathways. There is a phrase in Chinese called “Hot and Noisy: Taiwan’s 

Night Market Culture” (Yu 2004). called “Hot and Noisy: Taiwan’s Night 

Market Culture” (Yu 2004). Hot and noisy is a translation of the Chinese 

phrase ‘renao’ (      ), which in the Chinese language carries a distinctly 

positive

meaning, and could also be translated to mean “lively.” However, the 

English translation, hot and noisy, does not sound positive. It seems that 

there are now more and more people, especially those living above the 

shops that do not appreciate the smells and noise caused by restaurants, 

food stalls, and bustling crowds walking below their windows, and would 

thus tend to agree that hot and noisy are not two aspects of life they will 

take for granted. These people would describe the night markets as being 

‘luan’ (    ) or chaotic, and would much rather prefer their neighborhoods 

to be quiet and orderly (Yu 2004, 139). 

[7.] 

[8.] 
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Figure 35. Image Shilin nightmarket (www.wikipedia.com) Figure 36. Besides food, many vendors sell clothes, jewelry, and 

other goods (www.wikipedia.com)

Figure 37. Interior of the Shilin Night Market food court 

(www.wikipedia.com)

Figure 38. Inside the food court, many hawkers sell food 

from their stalls (www.wikipedia.com)
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I researched these two markets case study because they represent their 

culture origins, it shows how the identity of European and Asian mar-

ket are different or similar. Understanding the influence of local food 

market is needed to figure out how my building bridge design is going 

to be. It can help me explain what kind of ingredients are needed to 

successfully design my concept.
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Conclusion

Ponte Vecchio and Ponte Rialto share the same program that occupy 

the building, they also attract masses of tourists. The Galata bridge has 

the same effect, but the program is different than the others. The Galata 

bridge has mainly some restaurants that encourage visitors to stay longer 

in that place, on the upper deck there is a continuous flow of tram and 

cars. The bridge also gives the fisherman a podium on stage to do fishing 

activities, where you can see them in different hours of the day. Vecchio 

and Rialto are already a popular spot, the programs such as jewelry and 

souvenir adapt to this situation, because before there were other pro-

grams. So actually the bridge is the most important and then the pro-

gram. The Galata bridge has 2 different levels which create activities and 

choices for the pedestrian, because of this you can have a nice view over 

the water and the edge of the areas. The infrastructure for trams , cars 

and busses does it work and won’t interrupt the visitor enjoying their 

stay on this place.

All the case studies invite people to come over, there is a Dutch saying: 

‘kijken kijken niet kopen’. Most of the visitor only make pictures and 

only some buy souvenirs. The Markthal is a good example, it is a nice 

looking arched shape building that give the place a strong identity, on 

the other hand it is also an expensive building that rent shops space for a 

high price, the market stalls have been changing since the opening very 

fast. Due to the high renting costs, market stalls are ‘forced’ to charge 

a higher price to its customers. Because of its unique design, there is a 

risk that the mass of people is not going to the Markthal for the main 

program but solely for a picture of the building. The building is more 

important for them. All those case studies invite people to stay and enjoy 

the food, but there should be a solution to do more than passing this 

destination, before I mention that the waste of food is a worldwide 
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wide problem. We need to add a program to make people aware of the 

food waste and what the possible solutions are to this problem. 

To find out the important factor what an inhabitable bridge should have 

to connect the different areas as well as making it a social community 

platform, we can question ourselves: What makes the bridge so attrac-

tive? Is the bridge only a crossing object tool and program comes later, 

or is it connected somehow? We can see that Ponte Rialto is one of the 

three remaining bridge over the Grand Canal. There was a time when 

the only functionality of a bridge was crossing a river. After so many 

years it is still a popular iconic spot in Venice.

The Ponte Vecchio is so interesting because it is the only main con-

nection between Palazo Uffizi and Pitti Palace.  There is also a second 

‘hidden’ path, the Vasari corridor on the second floor. It is no longer 

accessible for the public, what only remains is a mysterious corridor that 

is visible when you stand on the ground floor. Like the Ponte Rialto, the 

front of the building of the Ponte Vecchio is very recognizable. 

What is interesting about the Markthal is a combination of retail shops 

and housing. The housing encloses the market space, which creates the 

same noisy effect like a outdoor food market. The market stalls use the 

space efficiently by adding a extra meeting place on the top of the stall. 

The distance between market stall varies approximately from 2 m to 4 m. 

What is remarkable about the Shilin market is that the opening hours 

start from afternoon to deep in the night. It is an important place for lo-

cal communities to have a conversation during the consumption of food 

consuming and it is a place where they can buy their daily necessities. 

For tourists this is a good opportunity to understand the Taiwanese food 

culture that begins at the street until the end of the street. In Europe 

most of the shops are closed in the weekend at 22:00-22:30, while in Asia 

there are a lot of shops that are open 24/7. Changing the closing hours 

in Ghent can open a new schedule in for the community starting in the 

Friday to weekend.
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In 1999, Ghent had about 2,865 hectares of nature. That is 18% of the surface. 

880 hectares of it was forest. The rest was for example rough, flower-rich grass-

land or marsh. In 2009 and in 2014 there was also an analysis to follow up the 

evolution in nature and forest. In 2009, the surface area of nature had decreased 

by 110 hectares. Furthermore 20 hectares of forest had disappeared. So the con-

clusion was that Ghent needed to do more about the nature. In 2014 there was 

an improvement. The surface area of nature is back to the level of 1999. There 

was 70 hectares more forest compared to 1999. To improve the nature, city 

Ghent designed a green structure plan. The green structure plan is a follow-up 

to the Spatial Structure Plan Ghent.  In the spatial structure plan, a desired 

green and natural structure has already been defined. It describes an ambition 

for more green. City Ghent wants every Gentenaar to enjoy a park of 1 hectare 

at 400 meters from his home. District parks are parks with an area larger then 

1 ha, there are 43 parks of more than 1 ha in Ghent.They want to protect the 

excisting nature and to add  more nature, what requires more space. The green 

structure plan shows that the green objectives of the spatial structure plan can 

be realized effectively. The green structure plan is a long-term vision, it shows 

where the City of Ghent will give space to green in all its forms in the next 20 

years. In addition to this long-term vision, the green structure plan also include 

an action plan to be realized in the short term. The green structure plan is an 

important guideline to develop a coherent network of parks, forest and nature 

areas spread over Ghent over the coming years. The green structure plan clearly 

describe where the focus is. Together with the City of Ghent, the province and 

the Flemish government can provide businesses, schools, associations and all 

Gentenaars, make Ghent greener. In Ghent green structure plan zones have 

been defined where a fabric of residential greenery is desirable as an addition to 

the neighborhood parks. They are small pieces of living green that are also very 

meaningful in a neighborhood, for example a playground and  small park, green 

areas of less than 1 hectare. Living green is a distance of less than 150 m from 

the house. Living green has a certain use value and is freely accessible. This 

means that it is open to the public  during the day, regardless of whether it is 

private or public property. Street green, gardens and roadside verges fall outside.

GHENT LOCATION STUDY
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LEGENDA

Outside area 875,5 ha (29%)

Urban area 1166 ha (40%)

Port area 887,5 ha (31 %)
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“Our project is focused on developing the area as part of the inner city. It is 

important that the canal zone with its perspectives toward the historical city will 

not be closed or blocked, but rather opened. The Belgian coast is a good example 

of how these kinds of border buildings, with only one direction, create a neglected 

backside.

In our proposal, the area is considered as a whole and is developed based on 

generating perspectives open to the historical inner city. By emphasizing direct 

visual connections, the site will have a strong ‘Ghent’ character. The concurrent 

geometric parcelling, straight on the canal, results in opening strategic zones and 

thereby deterring a backside condition.

As the waterfront is the key amenity to the site, it was important to establish 

the first phase of the plan and the position towards the waterfront thus creating 

a strong connection inclusive of the entire area without creating a backside 

condition. However, the plan keeps enough flexibility so that future developments 

are not impeded.

The banding varied between open space, built space and canals. By developing 

some bands as a park, the perspectives remain open and provide a more enjoyable 

climate for the people who don’t live at the waterfront. The variation of the width 

of the bands creates a very simple but strong means to give a rich spectrum of 

possibilities without causing problems of flexibility. Each band could have different 

atmospheric qualities through the use of materials and building typologies. 

The design is not based on a ‘tabula rasa’. We take care to not wipe out the existing 

industrial patterning and keep a group of existing industrial buildings. thereby 

retaining the character of the historical port of Ghent. The strategy of layering 

of the bands is based on the existing parcel ensuring the plan works with the site, 

not against it and in this way, the site will have from the beginning a ‘historical 

center’. The high chimneys are specifically chosen as important high points to be 

maintained because they create high points similar to towers of the inner city.”

Ghent oude dokken, masterplan OMA

[9.] 
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Figure 39. Masterplan OMA oude Dokken
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Figure 40. Model of urban developement made by OMA
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Figure 41. Impression made by OMA

Figure 42. Impression made by OMA
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Zone A 306525m2

Housing  
Office
Public space
Retail
Enterntainment
Hotel

253089m2
18264m2
3413m2

12737m2
14000m2
5022m2

Zone B 188655m2

Housing  
Office
Public space
Retail
Enterntainment

143058m2
5000m2

0m2
6019m2

0m2

Zone C 243534m2

Housing  
Office
Public space
Retail
Enterntainment

Old Docks | Spatial development | Program

183922m2
0m2
0m2

19871m2
19871m2

Zone A1

A3A4A5

A6 A7

A8

A2 A1

101634m2

Housing  
Office
Public space
Retail
Enterntainment
Hotel

68102m2
3550m2
3413m2
9547m2

12000m2
5022m2

Zone A2 25419m2

Housing  25419m2

Zone A3 35452m2

Housing  

Old Docks | Spatial development | Program Zone A

35452m2

Zone A4 39047m2

Housing  39047m2

Zone A5 22449m2

Housing
Retail

19259m2
3190m2

Zone A6 51663m2

Housing
Office
Enterntainment

34949m2
14714m2
2000m2

Zone A7 30861m2

Housing 30891m2

Zone A8 54 boats

50 Houseboats
4 Restaurant boats
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Zone B1 61333m2

Housing  38547m2

Zone B2 88094m2

Housing  76302m2

Zone B3 39228m2

Housing  
Office
Public space
Retail

Old Docks | Spatial development | Program

28209m2
500m2

0m2
6019m2

B1

B2

B3

Zone C1 106871m2

Housing  
Office
Public space
Retail
Enterntainment

94949m2
0m2
0m2

3974m2
3974m2

Zone C2 45948m2

Housing  
Office
Public space
Retail
Enterntainment

34026m2
0m2
0m2

3974m2
3974m2

Zone C3 90715m2

Housing  
Office
Public space
Retail
Enterntainment

Old Docks | Spatial development | Program

54948m2
0m2
0m2

11922m2
11922m2

C2 C1

C3
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Old Docks | Spatial development | Infrastructure

New developement within existing infrastructure network New developement | Variant 1 | New infrastructure network New developement | Variant 2 | New infrastructure network
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primary bike road
secoundary bike road

bike access project

Main bike roads | current situation
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Figure 43. Scale level 1,  ghent municipality Figure 45. Scale level 3, neighborhood Sluizeken-Tolhuis-Ham

Figure 46. Scale level 4, statistical sector A62 (Ham)Figure 44. Scale level 2, sub-municipality Ghetn-centre
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SOCIAL AND DEMOGRAPHIC BACK-

GROUNDS

This chapter gives a brief overview of the city’s social and demographic 

backgrounds, helping us to understand how it shaped the city in the past 

and how it might shape the city even more in the future. 

FOUR SCALE LEVELS

It is not only important to understand the city’s social demographic statistics 

on the level Ghent completely, but also on smaller scale levels within the city. 

For this reason four scale levels have been derived in order to create a more in 

depth analysis. This makes it possible to compare a small neighborhood with the 

whole city, allowing us to draw conclusions from it. The first scale level (fig. 43) 

is the full city of Ghent, with its whimsical pear shape. This scale level includes 

a wide spectrum of communities, ranging from a rural setting on the outskirts 

of the city to an urban setting in the center. Since we are dealing with the latter 

it is of importance to try and seperate these two, for this reason a second scale 

level is implemented. At the level of the Ghent-centre sub-municipality (fig. 

44), which enables us to block out most of the rural and suburb communities of 

Ghent, generating already a better image of the urban setting. Continuing on 

scale level two is level three, which zooms in on Sluizeken-Tolhuis-Ham as a 

neighborhood (fig. 45). It is however scale level four that captures most of our 

masterplan area the best, by looking only at statistical sector A62 (Ham) (fig. 46).
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Figure 47. Evolution of population

Figure 48. Percentual Belgian & non-Belgian population
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POPULATION NUMBERS AND EVOLUTION

A small remark would be in place to the numbers presented on the previous 

two pages, since the world population there is only decided by natural growth, 

whereas the growth of Ghent can also be a result of migration. Therefore it 

makes sense to divide the population of Ghent between 1977-2017 in Belgian 

and non-Belgian people. In this period the number of Belgian people are 

decreasing from 233.530 in 1977 to 223.028 in 2017 (-4,5%), while on the other 

hand the number of non-Belgian people are increasing from 12.641 in 1977 to 

36.542 in 2017 (+189,1%). Even though the bar chart on the left page (fig. 47) 

only has a period ranging from 2009-2017,  it still clearly present how on all four 

scale levels the Belgian population stays somewhat stable whereas the non-

Belgian population is increasing.

Looking more closely at these charts reveals where the majority of the non-

Belgian people is chosing to live. On the level of Ghent the percentage of 

non-Belgian people is the lowest of all four levels. Moving towards scale levels 

two and three suggests that non-Belgian people tend to be living more towards 

the city center. Ultimately this has an impact on the quality of life, which can 

be experienced either as positive or negative. A slight drop in the percentage of 

non-Belgian people is visible in the statistical sector A62 (Ham), perhaps since 

this area of the Sluizeken-Tolhuis-Ham neighborhood is the least connected to 

the city center. Exact percentages of 2017 can be seen in the bar chart below (fig. 

48). This is further prove of the fact that non-Belgian people tend to be living 

close to the city center. 
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Figure 49. Ghent municipality population pyramids; Belgian, non-Belgian and combined

Figure 50. Ghent sub-municpality population pyramid
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Median ages split population pyramids in half, meaning half of the people 

are younger and the other half is older. This provides a single index into the 

age distribution of the population of Ghent (Statista 2018, 2018).  In Ghent, 

the median age is 39.4, for only non-Belgian people it becomes less at 31.9, 

meaning for Belgian people the mean age is higher with 40.6. Already from 

these numbers the conclusion can be made that Ghent is a relative old city, and 

as can be seen in the image on the left page (fig. 49), it has a low fertility rate. 

In Northern it is very common for women to have an average of two children, 

while at the same time it is said that the replacement rate lies at 2.1 (Haub, 

2007). With this number couples reproduce themselves resulting in a stationary 

population composition, rather than is the case on the left where deaths will 

exceed births if this process continues, leading to a decline in population 

numbers. This influx is also depending on migration into the city, which will 

continue to happen more and more, as for example the university alone will 

continue to be a major attractor.

It is quite striking to see how the population pyramids of only Belgian or non-

Belgian within the same city of Ghent can be completely different from each 

other (fig. 49). The non-Belgian pyramid shows a high number of people in 

especially the age group 25-29, while the death rate is quite low. This results in 

the triangular shaped pyramid which is typical to that of developing countries, 

and explains why the median age is lower. For the Belgian pyramid the sides 

are almost vertical, except for a spike in the 25-29 category, which is partly the 

result of the large amount of students within the city. The straight sides mean 

that both birth and death rates are quite low, for this reason the median age is 

higher. Median ages are often used to see the potential for natural growth, if 

most of the population is in child-bearing years or younger this potential for 

growth is great (Van Otten & Dutton, n.d.). Observe this fact in pyramid of 

non-Belgian people combined with the median age discussed before. But for the 

combined number this potential is much less, meaning that for the city to grow 

it is dependent on immigrants. 

Looking at the sub-municipality (fig. 50) doesn’t show a lot of differences 

with the overall city. Similar pyramids could therefore also be seen on a 

neighborhood or statistical sector scale. Perhaps the only point where the two 

slightly differ is in the amount of children, which is a little less nearing the 

center, suggesting that families with children have a preference for living in 

the suburbs rather than the bustling city center.  A final observation is that the 

male-female division is almost equal, which is a needed recipy in order for the 

population to grow naturally.

POPULATION PYRAMIDS, 

DIVISION INTO AGE GROUPS AND SEX
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Figure 51. Age groups in percentages
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THREE AGE GROUPS

As could be seen in the vertical division within the population pyramids of 

the previous two pages, the population can roughly be devided into three 

groups. The middle one is called the economically active, meaning people 

that have jobs to support their lives. The two remaining groups are depen-

dent on the economically active to provide also them with support, wether 

it is for children who are unable to work yet because they have to attend 

school, or for elderly people who are retired and have a need for healthcare. 

The higher the percentage of the economically active is, the more easy it will 

be to support the lesser number of dependent people. Downside to this is 

ofcourse what already had been stated on the previous two pages, it is likely 

that natural growth is declining.

If we take a look at how the age groups are represented in the four analysed 

scale levels (fig. 51), it can be observed that these are quite similar. Overall, 

going from Ghent as a whole to the Ham statistical sector, it can be seen that 

the economically active group gets bigger. As a result the dependent groups 

must be smaller, but this is especially the case in the group of young depen-

dents. Again suggesting that families with young children prefer to stay out 

of the inner city. On the contrary, the percentage of elderly people increases 

nearing more centrally located areas, which is likely due to the amount of 

facilities and healthcare organisations that are located here.
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Figure 52. Foreign inhabitants of Ghent, origin according to continent
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Figure 53. Ghent diversity postcard

POPULATION DIVERSITY/NATIONALITIES

Iedereen anders, allemaal Gent

Increasingly multicultural cities are nothing new anymore, as cities 

throughout the world have become multicultural gathering places and 

hotspots. Slowly and steadily it becomes more and more accepted, and 

cities acknowledge the fact of a growing diversity, striving to use it as a 

beneficial aspect. It is at this cross section where cultures meet and new 

innovative ideas can be exchanged/generated. It comes as no surprise that 

one of the city’s slogans is: “Iedereen anders, allemaal Gent”, meaning 

“Everyone different, all Ghent” (fig. 53). The city is becoming the common 

denominator, the shared grounds on which we all live. The city is becoming 

more than a vernacular place, rather it is developing into a global hub. 

The image on the left page (fig. 52) underlines this story, as it showcases 

how widespread the population already is when divided into the continents 

of origin. The amount of people originating from Africa and America 

have the least percentages of people, 10- and 5% respectively, but together 

this 15% is quite a big part of the population. The amount of people 

originating from Asia almost doubles this percentage, at around 25% last 

year, accounting for 1/4 of the foreign population of Ghent. These relatively 

high percentages from both Asia and Africa are mostly due to the high 

number of people originating from the Maghreb countries and Turkey. One 

remaining is a group of around 60% of foreign people coming from other 

countries in Europe, mostly originating from the Netherlands and eastern 

European countries such as Bulgaria and Slovakia.
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Figure 54. Migration balance
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MIGRATION BALANCE

Besides natural growth there is also growth due to migration of people, as 

mentioned a couple of times before this is almost of equal importance. Ghent 

however showcases a decrease of inhabitants on all four scale levels, as can be 

seen in the circle diagrams on the left page (fig. 54). Comparing these num-

bers to the ones about natural growth gives us a full view of how the popula-

tion is growing or decreasing in the past year. 

For Ghent as a whole the natural growth was +917 people, subtracting the 

-303 for migration makes that last year the city’s population grew with 614 

people. At the level of sub-municipality Ghent there were +678 people based 

on natural growth, subtracting -922 for migration results that in the popula-

tion in the centre decreased by -244. This partly counteracts the global ten-

dency of people moving toward the center, although this ofcourse has many 

other aspects that need to be accounted for. In a similar way the population 

of neighborhood Sluizeken-Tolhuis-Ham also decreased, in this case by -97. 

Statistical sector Ham showed an increase in population numbers, +30, which 

is mostly based on the relatively high birth rate of last year. Ofcourse it must 

be stated that this is just a fragment of the evolution of migration and natural 

growth, however it does give a good idea on the city’s slightly unexpected 

behaviour.
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NATURAL STRUCTURES

Figure 55. Water and green in Ghent  

Ghent’s industrial developments have had a major impact on the presence and 

transformation of water structures and green areas in Ghent. Although the 

waterways have played an increasingly important role and have been expanded 

for industrial and commercial purposes, the rereation possibilities and the 

presence of green structures have decreased considerably. Currently, there is a 

great interest in expanding water and greenery as natural structures and thus 

adding recreational opportunities to the city. 



85

DEVELOPMENT AND TRANSFORMATION OF 

WATERWAYS IN GHENT

Kanaal Terneuzen-Gent

Kluizendok

Rodehuizedok

Zeekanaal Gent-Terneuzen

Sifferdok

Noorddok
Middendok

Zuiddok

Kanaal de Lieve

Voorhaven

Tolhuisdok Houtdok

Handelsdok
Achterdok

Visserijvaart

Schelde

Muinkschelde

Ringvaart

Lieve

Verbindingskanaal

Coupure

Watersportbaan
Blaarmeersen

Leie

Schelde

Moervaart

Leie
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DEVELOPMENT

Ghent has always been an important water city. The level of the Leie and the 

Upper Scheldt connected with canals and other watercourses largely influenced 

the city. Due to the industrial growth of the city, an expansion of the water 

network was necessary. The water was not always a desirable aspect for the 

city. In the 19th century in particular, inland waterways became a major 

source of stench and pollution because factories discharged wastewater and 

other waste into these waters. Despite the strong pollution, the waters were 

preserved because of their great economic importance, related to shipping.

After the second world war, there was a change in the watercourses in and 

around the city. Because of the construction of the ring canal, all major 

waterways around the city were connected. This measure meant that shipping 

no longer had to take place through the city, but that it would sail around 

the city. Because the inland waters no longer had an economic interest, they  

disappeared and were given a new service as a car park and later as shopping 

streets as a result of the measure to keep cars in the city center. Sailing with a 

boat around the Kuip or the historical heart of Ghent was no longer possible.  

Due to the silting up of the various inland waters in the city, a large part of 

the waterways to the North Sea was limited. The creation of Ghent with the 

sea was one of the most important points of interest for the city. Due to the 

proximity of the trading port of Ghent, it was evident that the new connection 

road would lead to Antwerp.

As a result of a major expansion plan that allowed the port’s capacity to 

increase enormously in the north of the city, the industry also moved away 

from the city center, which led to a better quality of the inland waterways.

Ghent began rediscovering its inland waters at the end of the 20th century. For 

example, a number of waters were re-created in order to offer added value for 

life in the city in this way. This creates new possibilities for water recreation in 

the city center. 



88

Waterways 1778 Img 32. Waterways 1995 

Waterways 1933 Waterways 1969 
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Waterways 1969 

In addition to the major waterways that connect Ghent with trade areas, 

there are also several small waterways in the south of the city, which offer 

many opportunities for recreation, nature, city cruises and water sports. The 

waterways, which have a particular function as trade routes, cross the city 

from north to south. Recreational and sports areas are mainly located outside 

the city center and in the south of the city. Due to the growth of the industry, 

many nature and recreational areas have been lost, but the municipality has 

plans to expand these areas along all waterways.
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NATURAL AND MANMADE

Due to the industrial developments in Ghent the waterways have been trans-

forming over the years. Many natural waterways have been extended and 

developped in order to enable transport in the city. 
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INFRASTRUCTURE

The city of Ghent is known because of its extensive waterways, connected to the 

cities harbor. This harbor, the second largest  of Belgium, and these canals, are 

the results of Ghent being an important industrial city in Europe. Besides these 

characteristics of an industrial city, Ghent has varying infrastructural elements, 

which mark the city. These infrastructural elements are the results of the histor-

ical development of the city. Within this historical development, three periods 

have left their biggest footprint on the city. (1) the middle ages, the current city 

centre. (2) the 19th century city expansion, resulting from the industrial revo-

lution. (3) the 20th century city expansion. However multiple elements of these 

historical periods have marked the city’s infrastructure in a positive way, certain 

elements are now considered as problematic. Based on a policy analysis of  the 

municipality of Ghent these problematic aspects are researched. At first the city’s 

infrastructural characteristics of the mentioned historical periods are analyzed. 

Furthermore the current infrastructure in the city of Ghent is analyzed. Com-

bined with the policy analyses varying conclusions are drawn, which infrastruc-

tural elements in the city must be improved, and which must be remained. 
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BICYCLE LANES

The municipality of Ghent has the use of bicycles as a main transportation 

mode very high on the agenda. This because the resident of Ghent often use 

cars as main transportation mode. Therefore the city, and especially the city 

centre, is overwhelmed by cars. By the stimulating bicycle use in combination 

with increasing car free zones in the city centre, this problem is attempt to 

be solved. However a problem with the current traffic situation is that it is 

very unsafe. In order to stimulate the bicycle use, this aspect of safety is very 

important. Mainly the crossing with heavy car roads are currently defined as 

unsafe. Also the missing out of bicycle lanes and a clear deviation of car and bi-

cycle lanes is as problem. Besides the element of safety, also the accessibility is a 

key-element in the municipalities policy strategy. All important buildings must 

be safely reachable by bicycle. Important buildings are mainly schools, theatres, 

university-buildings and churches. Important routings are the connection 

between east and west, the routing towards the university campus, the Flora 

route and the Leiepromenade route. New to develop routings are, Westerspoor 

route, The Flanders expo route, the Drongen station route and a routing which 

connect all the villages around Ghent. On the map an indication of these im-

portant buildings is schematized. Besides that all the current bicycle lanes are 

indicated. The municipality distinguishes primary (red) and secondary (yellow) 

bicycle roads. The primary bicycle roads mainly follow the prominent roads 

in the street, which connect the different city parts. These primary lanes are 

connected by secondary lanes, or so-called local lanes. 
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FUNCTION ANALYSES

This chapter gives a  brief overview of function distribution in Ghent, it focuses 

particularly on a district Helig Kerst and the area bordered by streets: Sluizeken, 

Tolkhuis, and Ham. This chapter focuses on location and versatility of the 

functions in this area. 

The first map presents the general structure of the building blocks around the 

complex of De Centrale. De Centrale is situated in the heart of the masterplan 

area bordered by the streets: Sluizeken, Tolkhuis, and Ham. It is situated between 

the Old Dock ( Handeldok and Acherdok) and the old city Ghent. In a direct 

neighborhood of this area are situated Old Docks, which are currently being 

redeveloped according to the master plan proposed by OMA. The analyzed area 

is mostly residential.

Function Analysis - Residential
Scale 1:5000

Centrale Gent

Residential

Buildings
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RESIDENTIAL

Majority of the buildings in Ghent are residential.  Residential buildings are 

grouped in large parameter blocks with an industrial infill inside the block. The 

blocks consist of 2 or 3 story high row houses with private housing. The area 

is quite densely built with narrow housing. In the higher buildings ( 3 or more 

story) apartment buildings the ground floor is used as a commercial space. 

Function Analysis - Residential
Scale 1:5000

Centrale Gent

Residential

Buildings
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SCHOOL

City Ghent is well-known for its rich educational offer. The city has a plenty 

of High Schools and Primary Schools. According to the statistics provided by 

stad.gent.be Ghent has almost 77.000 students which make is the biggest student 

city in Flanders. There are 2 Universities and 4 Higher Schools such as Ghent 

University, Higher school Ghent, Art University, KU Leuven, Oddisee and LUCA 

School of Art. 

Function Analysis - Schools
Scale 1:5000

Centrale Gent

University

High school, Primary School

Art school

Buildings
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ART

Ghent is part of UNESCO Network of Creative City and as such has plenty to of-

fer in art and culture scene. There are plenty of art galleries such as RIOT, Galery 

of Tatjana Pieters, Kristof De Clercq Gallery, Vlask and many others. Ghent is 

also Unesco City of Music since 2009. It has many concert halls such as De Cen-

trale, Handelbeurs, MIRY, Logos Tetrahedron to mention only the main ones. 

What is important in Ghent is the fact that the professional art institution and 

extensively co-operating with the schools of the art active in the city. 

Function Analysis - Art / Culture
Scale 1:5000

Centrale Gent

Gallery / Art workshop

Theatre

Music / Perfrmance 

Meeting point

Buildings
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INDUSTRY

Ghent has a large industrial site in the north relatively close to the center. In the 

former industrial area, technical buildings were located around the Old Docks 

area which is now being redeveloped. In the north, the beginning of the industrial 

zone works like a fringe belt. The residential function and industrial function 

does not mix with each other.

Function Analysis - Industrial
Scale 1:5000

Centrale Gent

Industry

Buildings
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INDUSTRIAL HERITAGE

In Ghent the past invisible in the structure of the blocks. Inner courtyard of 

large-scale residential blocks is filled with old industrial buildings which are 

typical for a Belgium context. Currently, many of this buildings are being trans-

formed into cultural and community functions. Anyway, many of this building 

is still waiting to be transformed. 

Function Analysis  
Industrial Heritage
Scale 1:5000

Centrale Gent

Industrial Heritage

Buildings
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NEIGHBORHOOD ANALYSES

Surface - Ghent vs District

1,25 km2

12,9%

40,7%

157,96 km2
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Location block in the district Ham

HAM

TOLHUIS

VOORMUIDE

BRIEL
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HISTORICAL DEVELOPMENT

The Sluizeken-Tolhuis-Ham area covers the northern districts of medieval 

Ghent. They were marshy grounds cut through numerous ‘Leie-arms’ and canals.

During the 13th century, a number of suburbs had grown outside the large 

‘Leideboch’. They were not subject to the jurisdiction of the Ghentian aldermen, 

which caused unpleasant conditions.

In 1300 the city magistrate succeeded, among other things, in attaching the 

‘Briel’ and the ‘Muide’ to the city area. This expansion of territory gave rise to the 

construction of the second city wall, with in this area the ‘Spitaalpoort’ (the later 

‘Dampoort’) and the ‘Muidepoort’.

The power of this area was the ‘Schipgracht’ or ‘Moere’, an old northern ‘Leie-

arm (now ‘Tolhuislaan’), together with the road to the ‘Vier Ambachten’ and the 

‘Zeeschelde’ (now ‘Sleepstraat, Sint-Salvatorstraat, Voormuide, Meulestedesteen-

weg’). That is where skippers, shipyards, dockworkers traditionally determined 

the character of the district.

In the late 18th and 19th centuries, the food and clothing industries, metallurgy 

and port-related activities caused an overpopulation of the poorest population 

group. The area therefore also had the largest concentration of visitors from all 

over Ghent.

Early 1900’s and also after the Second World War much has been remediated. 

The watercourses have disappeared and the historic urban fabric has changed 

considerably due to all sorts of projects.

Today there are important “country brands”, as traces of the past. Just think of 

the parish church of ‘Heilige Kerst’, the chimney of the SPE-center, the strik-

ing façade of the old ACEC-building at Dok-Noord, the ‘Schippershuis’ and 

the ‘Schipperskapel’, the primary school Dr. Jean Herrel in the Sleepstraat, the 

director house Voortman at Vogelenzang, the Hortus Thiery (now the Garden 

of Kina), the “blue crane of Kesteleyn”.

A recognizable centre is the church square of the ‘Heilige Kerst’ with the bow of 

the striker Rihera, the presbytery in Rococo style and the facades of Jacob Semeij 

in Art Nouveau (Stad Gent, 2018)
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L:ocal foodmarket
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Like any other major city in Europe, Ghent is a city of constant change and 

development on multiple levels. It manifests itself on at least two ways, mak-

ing it an ambiguous city that’s on it’s way to become one. Constant change 

is visible in how the city is growing, things that we usually expierence as 

fixed such as its boundaries can change by incorporating surrounding mu-

nicipalities. Furthermore we’ve seen for example the ambition to become a 

multicultural place for all, however in reality it is still a big group of Belgian 

people that dominate in the street. But the amount of foreign or non-Bel-

gian people is on the rise everywhere, while the amount of Belgian people 

within Ghent is staying a more or less constant number. The city is increas-

ingly becoming more diverse as inhabitants come from all over the world. 

It becomes comparable with the outdoor fruit tables that can be found 

throughout Ghent, as a wide variety of fruit coming from all over the world 

is displayed side by side in a glorious harmony.

The composition of the population gives us hints and clues on how to 

prepare the city for the future. Since the migration balance alone is nega-

tive, and only natural growth is responsible for increasing the population, it 

becomes crucial to take these facts serious. In the composition we have seen 

how the population pyramid is shaped, and what the consequences are of 

this. The population with its current trajectory will become old, therefore 

it must become more and more attractive for young people to stay within 

the city. For example students at the university must be tempted stay instead 

of leaving for other cities where there might be more possibilities. These 

would be counteracting measures, on the other hand it is reality, so places 

for the elderly people must also be created well in advance to act on the 

inevitable. Also in the three different age groups we saw how the economi-

cally active is highly dominant, generally they need to be satisfied with their 

city but the dependent groups still require special attention. Not only look-

ing at the composition of the population using pyramids or age groups is 

important, the relationship status of people is also important to understand 

what the needs are. As seen a mixture of apartments and family houses 

needs to be present, but also the elderly people that we know will increase 

should be provided for. 

Ghent especially requires a fresh look at their future vision, as the compo-

sition of population will continue to change on a wide variety of levels, so 

does the city need to change. It is only by changing the vision that the true 

vision can be achieved: “Everyone different, all Ghent”, staying true to Gh-

ent, but providing a place for all.

Conclusion
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Nowadays, the possibilities of 

concrete 3D printing are limited 

because of the lack of stability of 

the concrete in the wet phase. 

To find the limits of concrete 

printing, a combination of two 

existing techniques is used, namely 

extrusion and powder printing. By 

combining these two techniques, 

the concrete layer is extruded layer 

by layer on a bed of support material.

Group 4 Scaffolders
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Chapter Four

- 
Concrete Research

(group 4 research)

Remi Bogeart
Rik Bollen

Michael Yuen
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Within the contour drafting printing technology there is a limit in design 

freedom. Due to the properties of the printer and the properties of the concrete, 

objects are only extruded in one direction, creating only 2.5D objects, which in 

addition have a robust appearance due to the low resolution. There is a high 

potential and relevance to shift from robust design to delicate design in relation 

to the 3D printer. 

LIMITATIONS 

The limitations in design freedom are mainly caused by the properties of con-

crete in the wet phase. Although concrete offers possibilities to take any shape 

and thus form large contiguous pieces, the concrete that is extruded by means of 

3D printing cannot fulfil these opportunities. Contrary to the normal pouring of 

concrete in a mould, there is no supporting structure for 3D printing when the 

concrete has not yet fully cured. Without the use of a mould, concrete in the wet 

phase depends on its own bearing capacity. As a result, a large part of the stabili-

ty is missing and forms with, for example, large spans cannot be made. 

TEMPORARY SUPPORT 

One way to solve this limitation of the wet concrete is to use a temporary 

support during printing. This support structure forms a kind of mould during 

printing. In the current plastic printing technologies also an support structure 

is used, however, this structure is trown away after printing. Sustainability is an 

important aspect, as it strives for a kind of adaptable mould that does not have to 

be thrown away after printing. 

Because 3D printing is not about mass production, it is therefore important that 

the mould can be constantly adapted to create new designs. By using a granular 

support material during printing the limitations shift and a greater design free-

dom is created. The goal is to look for these limitations and thereby define the 

boundaries of the design. 

LIMITATIONS OF 3DCP
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2.5D Concrete printing Image by TU Eindhoven

PRINTING TECHNIQUES

To find the limits of concrete printing, a combination of two existing techniques 

is used, namely extrusion and powder printing. By combining these two tech-

niques, the concrete layer is extruded layer by layer on a bed of support material.
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PRINTING COMPLEX SHAPES

The strenght of 3D concrete printing, or 3D printing in general, is custom-

ization, unique components can be fabricated without custom form work. 

This means that the aim should be on complex 3D shapes, rather than simple 

shapes which can be produced in different, cheaper and faster ways. As it 

stands now, curvature in 3D printed components are the result of extruded 

shapes with a certain cantilever. Our aim is to challenge the current printing 

limits to ultimately enable the printing of more unique and complex shapes.
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Concrete shell structure in L’ Oceanografic - By Felix Candela

CONCRETE SHELL STRUCTURES

The first step towards complete design freedom for 3D concrete printing 

is determining a shape which is relevant to most other complex curved 

shapes. The current capabilities of 3D concrete printing don’t allow the 

printing of a fairly basic architectural element yet, which is the dome 

structure.

Concrete shell structures are interesting elements in many ways. They 

provide large open spaces without the need for load bearing structures 

within the space. Furthermore, since the shell structure, like the arch 

structure, is a naturally strong structure, it greatly reduces costs and 

amount of material necessary to span certain lengths.

Although the shell structure is a fairly common architectural element, it 

proves to be a rather complex shape to print with the 3D concrete printer 

and therefore, it is the ideal shape to develop. By testing the printing of a 

dome-like structure we can work towards printing any complex shape.
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DOUBLE CURVED PRINTING

Contrary to the arch, which only has a curvature in one dimension, the dome has 

curvature in two dimensions. This double curved structure is hard to achieve if 

the printed layers are flat. So, in order to be able to print a dome in either a sin-

gle print, or in several prints which can be assembled, it should be made possible 

to print on a curved surface, resulting in curved layers.

Printing on a curved surface can be done in multiple ways, either by using a 

flexible mould, or by using a bed of aggregates. The flexible mould provides a fair 

amount of diversity concerning the shape of the curvature of the bottom layer, 

upon each additional layer can be added. Printing on a bed of aggregates provides 

the same curvature possibilities as the flexible mould. Additionally, as will be 

shown later in this report, the support material provides additional possibilities 

for printing with a high resolution or for printing bigger cantilevers.

TOPOLOGY OPTIMIZATION

3D concrete printing allows concrete structures to take advantage of topology 

optimization in order to become more sustainable. Concrete shell structures 

are already a very efficient way to span big areas. Currently, these structures are 

made of poured concrete which require fairly complex moulds. If we can 3D 

print these structures with a 3D concrete printer, we can work towards an even 

more efficient use of material. Instead of the solid shell structures, it can be made 

possible to make concrete shell structures much like a geodesic dome (illustration 

14). By applying topology optimization to the dome, it will be made clear where 

the structure requires less material, ultimately resulting in the most optimized 

and sustainable structure, which also creates a new type of architecture.
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Flexible mould - by TU Delft

Illustration 4.11: Printing on a bed of aggregates

Illustration 4.12: A geodesic dome
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Rapid Liquid Printing

The typical basic 3D printing technology missed 3 important points that influ-

ence the manufacturing. 1. Speed, it is very slow com- pared to injection mold-

ing, casting and milling, they print layer by layer. 2. It is limited by scale size, it 

is not purposed for printing large scale objects. 3. The materials are mostly of 

low quality. To tackle these problems. Researcher at MIT have developed a new 

form of 3D printing, they call It Rapid Liquid Printing, which is extruding liquid 

material (carbomer) and they have experimented with a variety of printing mate-

rials, including plastics, rubbers and polyurethanes with different properties. 

THE PROCESS 

During the extrusion two materials are mixed in the nozzle what creates a chem-

ically cure. It look likes pushing toothpaste from the tube. This allows them to 

print freely in 3D space large-scale structure very fast. There is nearly no limit to 

scale, the only constraint is the size of the box. During the process they are using 

gel material similar to hair gel. The liquid material can ignore the gravity. With 

this special gel it keeps the ob- ject in shape and supports during the printing 

process. Once the printing process is finished, the object can be pulled out from 

the gel. 

THE AIM 

The focus is using the Rapid Liquid Printing to make a design with concrete 

as extruding material, this is a big challenge because of the wet properties of 

concrete. We need to find the perfect material concentration that can be hard-

ened in a wet container. The type of gel that we are using for the experiment 

is gelatine. Gelatine dissolves in hot water and forms a gel when it cools down. 

The proportion of water and gelatine is also an important factor, because of the 

weight of concrete it will sink down at the bottom of the box. The gel should 

resist the pressure of the concrete. And then we first try to make a basic structure 

to understand if this method works. If the support material won’t work with the 

extruding concrete, we have alternative support material clay. The end goal is to 

achieve a free form structure with concrete. 

[10.] 
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Liquid printing - Image by selfassemblylab.mit

Liquid printing - Image by selfassemblylab.mit
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Liquid printing detail - Image by selfassemblylab.mit

Liquid printing detail - Image by selfassemblylab.mit
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Gelatine test with wood filler - Image by Michael Yuen

Testing gelatine with clay - Image by Michael Yuen
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The printing method we will be using to achieve our goals involves using a 

temporary support material. Let’s say this material is sand for example, the sand 

is added during the printing to support the wet concrete. Once the concrete is 

hardened and strong enough to carry its own weight, the sand is removed, which 

can then be used for another print. Using this method provides several advan-

tages; firstly, it provides the necessary support for the concrete in its wet phase. 

Secondly, there is no need to make a pre-designed mould for each print, allowing 

the printing of unique components without any extra costs. Lastly, the support 

material can be completely re-used, making this a sustainable solution. 

SUPPORTED EXTRUSION METHOD 

This printing method is based on the fossilized project by Amalgamma. They 

combined two already existing methods, namely the extrusion printing method 

and the powder printing method. By using this method, the team of Amalgam-

ma enabled the printing of designs with a much higher resolution and bigger 

cantilevers. The main idea of this method is to add a supportive material around 

the printed object, during the printing. This material provides the necessary 

support during the wet phase of the concrete, in which the concrete is not yet 

strong enough to support its own weight, limiting the possibilities of the printed 

shape. After the concrete has hardened sufficiently, the support material can be 

removed and re- used for another print. 

PRINTING METHOD
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Concrete tabel - Image by Amalgamma

Adding the aggregrates during the printing - Image by Amalgamma
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Aggregates removed - By Amalgamma

Support container with variable dimensions`
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In order to find best material to use as a support material, we 

will have to test several different materials. During the tests, we will 

mainly look at the weight of the material, the dimensional stability 

and therefore, the ability of the material to support additional loads. 

The first materials to test are gravel and expanded glass, being two

extremes as far as weight goes. After testing these materials, we can 

draw conclusions in order to look for possibly more suitable materi-

als.

SUPPORT CONTAINER

The support material should be contained within a box with certain 

variables as can be seen in illustration 25. It is important to have the 

X and Y variables, since we are printing objects of different sizes. If 

we are printing a small object for example, it would not be efficient to 

have to fill a box which is much larger than the object. The Z variable 

is necessary because we are dealing with an object which is printed 

from bottom to top. The minimum size of the box is 1 by 1 meter, 

because of the dimensions that are neaded for the nozzle and the

hoze to follow their paths. As the first layers are printed, the support 

material has to be added and, during the printing process, the box can 

be made higher. After and during the print the different elements of 

the support container can be easily removed.
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Printing box

Printing box

Detail printing box

Detail printing box
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EXPERIMENTS

After making the box which holds the support material together, the 

printing method could be tested. The testing is necessary to find out 

whether it is possible to add the material during the printing, whether 

the material provides enough support and whether the box is useful for 

the purpose of containing the material.

EXPERIMENT 1

The first experiment was testing the support material gravel inside the 

box. Before starting the printing, we filled up the corner already with 

sand. After the first layer was print, we quickly put the sand around the 

layer at the same height. There were 4-5 people filled up the box with 

gravel and it created a dusty atmoshpere. The process was so fast, that 

adding the gravel material was a bit delayed, especially on the inside.

Printing experiment 1 Resolution experiment 1
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Result experiment 1
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The support material was used up and the printing was still going on, so 

we add empty buckets as alternative support. When 3D concrete print-

ing was finished, we waited for 3 hours to remove the sand and clean up 

the box.

Grannular support material - Llaver
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EXPERIMENT 2

With more experience after experiment 1, we customized our box for the 

second experiment. The focus of experiment 2 was the limitation of concrete 

printing, we were testing the extreme cantilevering and using a lighter 

support material than gravel. Same as the first experiment, we filled up the 

corner, but this time we were putting bucket instead of gravel material. We 

also prepared a bucket full of small concrete blocks, in case if the support 

material is used up.

The supporting material was this time Liaver with a measurement of 4-8 

mm, we want to avoid creating gravel dust so we choose an other material. 

This material has one disvantage, there was no good friction because of the 

light material. We were afraid that the concrete layers pushing the Liaver 

away. At the end the support material was used up again, but luckily we had 

enough leftovers concrete blocks to filled up the box inside. After cleaning 

the support material, we can see that layers with the angle between 20-40 

degrees the layers were doing well, but the last 4-5 layers with a angle of 20 

degrees show some mutations, this mean during the printing process there 

were not enough support, so with a 20 degree angle, this is the limit to make 

a good layer.

After conducting the two experiments, it’s safe to say that printing with this 

method is definitely viable. Both support materials provide sufficient support 

to push the cantilevers to the extremes. Especially the second experiment 

proved that using this printing method provides new possibilities to print 

geometries that would not have been able to be printed without the support.



129

Printing experiment 2

Resolution experiment 2
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Result experiment 2



131

FACADE

For the facade element we choose for the 18th century mansion in Louis 

XV style, this style is a late baroque style that is ruined with the rococo. 

The style is named after the French king Louis XV, who ruled from 1715 to 

1774. The building contains two storeys of seven bays under mansard roof 

(slate). The gable is made of bluestone, with

a trianglar roof top decorated with a lobed window. The origin entrance was 

at the right side, they added a new entrance in the middle of the building. 

Later on they removed the old entrance. On the bel-etage there is a balcony 

with equipped iron handrail.

Facade element - Image by Beeldbank Facade element - Image by Beeldbank Facade element - Image by www.real.be
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Facade element - Symmetrical line

Facade element - Geometry forms
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Facade element - Type of decoration

Facade element 
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Facade element - Analyse part
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Facade element - Element in Rhino Facade element - Element in Rhino

Facade element - Simplified object
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ROCOCO

As the research mainly focussed on pushing the design limits of

3D concrete printing a facade element has been chosen in which a high 

resolution within the structure was visible. The facade of Kwaadham 

23 consists of a tympanum in Rococo style which has been reinterpret 

for 3D printing in this part of the research. Within

the Rococo style there are some basic principles which can be used in 

the design in order to make it recognizable as an element in this style. 

The basis characteristics of the rococo style are:

- Shell and floral shapes

- Playfulness and- asymmetry - curved lines

- Ellaborated detail

- Theatrical

- Interlocking ovals

The curved lines connected by curved surfaces is the most recognisable 

element of this style. With the knowledge of previous experiments, the 

design limits will be pushed even further. The temporary support ma-

terial and printing box will be used to make it possible to print these 

organic and high-resolution shapes.
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Facade kwaadham

Re-interpretation - Image by Remi Bogaert
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Furniture

The Rococo elements, as explained in the previous chapter, have been 

reinterpreted to get to a furniture design. According to the lofting of a 

diversity of curved lines, any type of shape kan be constructed in which 

the rococo style characteristics stay clearly visible. This resulted in a 

high-resolution design, made out of complex shapes. The reinterpreta-

tion is done step by step, constantly refining the shapes to make it both 

representable for the rococo style and aesthetically appealing. Ultimately, 

the resulting shape is given the function of a table, a glass plate is added 

on top of it.

Re-interpretation - Image by Remi Bogaert
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Re-interpretation the shape to a 3D printable version, taking the maximum cantievers in account - Image by Remi Bogaert
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FIRST RE-INTERPRETATIONS

3D visualisation of the basic printable 

shape. adding more dynamic movement to the 

geometry to represent the rococo style

Table front

Table design
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Table sideview

Table design

By placing a glaze plate on 

top of the printed concrete 

element the typical curved 

inside of the table stays 

visible.

Because of the tapered shape 

of the table, it has to be 

printed upside down. This 

will make it more stable 

during the print and make it 

more

easy to adapt support mate-

rial during the print.
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FINAL DESIGN

Impression  furniture
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Impression furniture
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“The curve is the line of the gods” Antoni Gaudí

Nowadays in architecture a design with curves is very popular. A good example 

is the famous Queen of curve architect Zahad Hadid. 

There were some periods that she has transformed from being the ‘Architect 

Who Never Got Anything Built’    to the architect from whom anything is built. 

There are no builings that cannot be built with the contemporary technique. 

[11.] 

First step - floorplan view
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PAVILION DESIGN

The donut volume is designed with the idea of an tram stop enclosing a 

space for social activities and exhibition. Or a simple function like a place 

to wait for the tram. The tram stop design is made out of concrete. The 

design is based on the story of pouring tea in Chinese culture.  A curve 

shape that is under protection by the guard, kneeling ‘bowing’ on several 

points. There are 3 different space in the design.

First step I drew with the software Revit in my floorplan my base line 

path left and right side to create 2 spaces. Then I added points, multiple 

profiles and edit them with Add profile option to manually control the 

creation direction of the lofts.

For the second step in the elevation I drew a curve line in the outline of 

the design pavilion, and a second line in the inner line. I added profile 

points again to create a loft. 

Second step - Curve A - South elevation view

Curve A
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The third step is moving curve A and B line to the right place. 

Reference lines are created to know exactly where to put the 

other lines.

Second step - Curve B - South elevation view

Third step - Floorplan view

Curve A

Curve B

Curve A

Curve B



147

If I have one path, adding 2 point of different profiles and sizes 

will change one profile to another profile. This call a sweep 

joint. In my design it is different. Because I want one side to be 

open, a closed curved space on the backside and adding a curve 

at the third side. So back to the elevation view I added an extra 

curve C line in between the outer and inner line, moving to 

the back of the floorplan. 

One tunnel path, sweep point from curve A to B

Elevatio view, adding curve C

A

B

C

A

B
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Floorplan, Curve A-C-B

Move back curve B

A

B

C

B

A

C

B
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All these steps are done manually, to make the process more accurate revit 

also support dynamo, a graphical algorithm editor same as grasshopper.

So after I moved them I created a tunnel. But that is not what I want, I 

want a double curve, so I move back Curve B, the result is a curve shape 

closed where I drew on the floor plan

At last we can add a selected faces profile , and edit profile, it give u points 

to drag, to manipulate the curve shape as you want.

In x-ray view window you can see all those points views and moving it, 

you can adjust it and make the curvesmoother. 

View x-ray

End design

A B

C

Selected face-profile line
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Impression
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Impression

Impression
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Down view

Topview
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Simplified part of the concrete model

Original form part of concrete pavilion
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3D plastic print

3D plastic print
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Hexagon Pattern on a curve
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Chapter Five
-

Architecture Design
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In traditional Chinese dining, dishes are communal with frequent use of rotat-
ing trays and round tables for easier sharing

Chinese Table (www.simplfied.com)



161

When you are going to China for business or holiday, they do business 

over dinners. Because that is how Chinese people do.

When it comes to eating and dining with the Chinese, there are a lot of dos 

and don’ts. I will explain a few of them.

The first thing you need to know, when you eat dinner with a Chinese, you 

always want to serve others first. It depends on the ranking (senoir or older 

age) around the table. You always respect the elderly and let them eat first.

When the food is served on the table, you don’t immediately rush into it. 

You should let the senior first or you serve them first. 

Another thing that you don’t want to do, for example you are sitting in one 

of those big round table where they have a spinner in the middle, if you 

like that dish on the other side, you dont’t just stand up and go all the way 

there and try to grab the food, a kind of crossing the table. It is actually very 

impolite, you need to wait until everyone finishes and then when it is your 

turn you can grab the dishes that you want. Or, sometimes also happen 

when you prefer beef with vegatables that is in front of you, you don’t eat 

first, you can serve it first or just turn and spin and let everybody eat first 

untill it’s your turn. That shows how polite you are.

Explaining round dining table
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Finger tap when tea is poured by Sheere Ng

Chinese art (nytimes.com)
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Make sure when you are eating with other people you serve first. 

Altough if you are very hungry or you have a strong appetite, it is better 

just wait for a moment to make sure and it also shows how your mom 

raised you well. It shows that you are polite and that you understand the 

Chinese dining etiquette culture. 

The other thing that you need to know about is the art of tea pouring and 

receiving tea pouring. When someone is pouring tea for them. and they 

are kind of hitting the table or like this. It doesn’t mean give me more, 

so what does it really mean? There are different stories about that. The 

one that I’ve been told is from the Qing dynasty, the Emperor Qian Long 

wanted to go out into the village and to live like a citizen, undercover 

experiencing how his citizen lives. Ofcourse, his advisors and this army 

recommend the Emperor to follow him and protect him.

Because he wanted to live like a citizen. So that means he can’t have an 

group of army following him. He was very persistent and he even found 

a job working at a restaurant. An Emperor is serving now other people. 

His army and advisors want to stay close to him and protect him, by pre-

tending as customers. 

The Emperor is now pouring tea to them and they are very embarrassed, 

because the Emperor is like don’t expose my identity otherwise he will 

get mad.  Because back then when Emperor does something or say some-

thing you always kneel and bow right. So the tradition is you’re supposed 

to be lower than the emperor, you can’t be taller or even just receiving 

his gesture. 

You cannot bow because it would expose him, so they created this finger 

tap of bowing, basically a message of thank you, when the Emperor pour 

them tea. This is one of the many stories that have been told for genera-

tion.
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Why a food building bridge?

Food and bridges have a common feature, it is all about connecting and 

communication. A bridge is much more than just a connection between 

two points. They perform a new vision of design concepts.

Food has always been important to people.  When people visit a city, they 

experience the local food and architecture buildings.  Thinking back to the 

time of their visit, people often memorize these things the best. We can ask 

ourselves the questions: What is food communication? How do we under-

stand food communication? The most important question is how can we 

create architecture with food communication? As I mentioned before, local 

identities are connected by food culture and environment. According to 

Greene and Cramer   , they refer food as a nonverbal way we create, share 

and transform meaning. They describe three ways of communication:

1. Communication as the process by which we understand the world 

and share that understanding with others.

2. Communication as the symbolic process where reality is produced, 

maintained, repaired and transformed.

3. Communicative practices, by which we create, manage and share 

meanings with others.

[12.] 
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So actually communication is a process how we understand the world and 

share those understandings with others. Food can play a role in bridging 

cultural communication, we can find it through events, such as food festi-

vals, foodmarkets, restaurants or cooking schools.

By bringing food into different countries, it can create interests to a new 

culture when someone is learning more about the foreign language and 

food background.

A performing stage on the food bridge to invite residents or visitors to join 

the food community is included in the design. Bringing their own dishes 

to share with others, tasting or learning new dishes from others. It is an 

opportunity to discuss and find similarities between different cuisines, or 

sharing stories about their ‘secret’ family’s recipe. Sometimes we try new 

food at a restaurant that bring up some memories of food in another cuisine 

that we have tasted before. Earlier mentioned events can be a possible way 

to connect the diversity of communities in Ghent and to introduce people 

to cultures they may not know so much about.

Food brings not only a moment of satisfaction for your belly, it also brings 

people together by experiencing a new culture. 

Defining a food building bridge

A food building bridge is a platform destination where you can enjoy the 

view and everything related to food. Functionality as a standard bridge in 

combination with a place that is not only about consuming food, but also 

extends the food knowledge of a person.

The ambition of a food building bridge described in 4 points:

1. Inviting visitors to stay on the bridge on different times.

2. Learning how to cook with waste food in another way.

3. Exchanging food information with others.

4. Holding food events to introduce other cultures.
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Design approach

Existing bridge nearby

The Batavia bridge is a bicycle and pedestrian bridge over the Handels-

dok in Ghent. It consists of three parts, two fixed parts and a moveable 

part. The moveable part can be lifted with hydraulic pumps, so that 

the passage height of 7,8 m is high enough to allow a boat to sail. They 

designed this kind of a crossing walkway so that you can still cross the 

bridge while it is moving.

Proposal new bridge, the food building bridge.

In the original plan there will be several new bridges in this area. 

In my design proposal I will replace the standard bridge for my food 

building bridge. Several place on the bridge has a height of minimum 7,8 

m where boat can pass through.

Instead of having one straight clear walkway, there will be circular move-

ments that separate different users such has pedestrian and bikers. Each 

of them has their own way to cross this building bridge. Openness is very 

important in this building.

It has a transition space but also a bridge that contains food experience as 

the  main program, a destination place where they can stay in their lei-

sure time to take a rest and enjoy the view over the water, while visiting 

the small food shops or restaurant. Or a short stay for people that are in a 

hurry to buy food for underway. 

Placing a food bridge and creating 3 layers (bikeway,consuming,educa-

tion) will increase the movement of people. 

Program on the food building bridge

- Markthal

- Offices

- Restaurants

- Cooking school

- Cafe
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Design concept vision

Some sub question before starting with the design:

- Are there possibilities to mix different programs on the food bridge?

- Can we apply several layers in the food bridge where the visitors can 

experience different activities during the journey to this destination?

- To find a place to stop over and talk with the passer-by people?

Overview development in Oude Dokken (www.skyscrapercity.com)
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I created a circular form that is based on the story of the Chinese dining 

etiquette, choosing this as background determines the infrastructure 

flow for pedestrians and bikers. The building bridge is a proposal for a 

food market, food communication and education for the location Ghent. 

This idea is based on the food-waste problem. The food bridge increases 

the amount of flow of people in the area, people from different ages and 

ethnicities. While creating a new infrastructure experience that connects 

the public, the building is designed on the bridge that combines into one. 

A characteristic is that it can be split into two movements. One move-

ment is to invite for bikers to cross the bridge very fast, it is accessible 

for pedestrians also. The second movement is to invite visitor to have a 

rest inside the building. So there are two types of users that approach the 

building bridge in many ways.

The bridge functions with one clear bikeway and the mass of building is 

designed for creating social meeting spaces. By constructing the bridge I 

used the building as main construction to support the ‘floating’ bridge.

By following the main and secondary path I have arranged the space that 

host each program, making it easy for the visitors to reach it on their 

path way.

Explaining my food building bridge design
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The building (inspired by the traditional Chinese way of placing) be-

comes the round table that stands for getting together for food in Asia. 

The curve shapes ‘O’ like as a circulation on the building bridge that has 

view over the water and docks. The shape and the place of both build-

ings are mirrored. In the center between the buildings they are connect-

ed with two bridges in different heights, a moment where the different 

users meet each other on another level, a circular open space is formed 

where people can stay.

The choice of a circular shape is a limitation to my design. The building 

bridge consists of four similar spaces, but host a different program. 

The first level on both buildings contain a small unit for selling food 

products.

On the second level the building on the side of the inner city contains a 

café that is connected to the restaurant in the third level by a stair. In the 

other building nearby the OMA urban plan, the second level and third 

level contain the cooking school.

There are open platforms added that provide a moment of break, to stop 

by and enjoy the views of the surrounding.

- Creating more variation and walkable ways through the building, it is 

designed to experience travel differently. 

- The food centre is very open and the most notable is the red colour 

that shaped the carpet ways.

The façade consists of glass, providing view and enough light for the 

restaurant and the cooking lesson. The façade is further decorated with 

wooden panels. The begin and the end of the bike way is connected to 

the existing bike road along the street.
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Main Circulation Food Building Bridge
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Program Concept Diagram

Market stalls - base level - groundlevel

Toilets & Storage - base level
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Leftside Restaurant & Cafe -1e+2e level.    Rightside Cooking school - 1e+2e level

Offices - base level - first level
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Floor plans drawings

-2 Level
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-1 Level
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Level 0
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Level 1
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Level 2
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Exploded View

Cooking school

Restaurant

Cafe

Technical room

Market stalls

Market stalls

Live perfomances

Storage - Toilet

Cooking school

Rest point 
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Elevation Drawings 

South Elevation

North Elevation

West ElevationEast Elevation
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Section Drawings 
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Summary

In this thesis I try to use food as a communication tool that creates oppor-
tunities in my designs. Food can tell a lot about the cultural backgrounds of 
people and makes people curious to discover other cultural features. I want 
to inspire people to get more interaction in the community of Ghent, where 
people from different areas join for diner around the table. A place that 
provides information of food awareness that contributes to the reduction of 
food waste to the visitors.
My final design acts as a community platform, a destination point that bridg-
es the different communities in Ghent. A bridge connects the two building 
blocks over the water. Because of the circular bike road across the buildings, 
which is based on the round table for dinner in Chinese tradition, makes the 
buildings look more complex on the outside. Inside the buildings there are 
various spaces related to food programs. These spaces are multifunctional, it 
can act as a social meeting spot for food with a collection of small food shops 
to fill up the stomach of the visitors, but it also invites people to share the 
knowledge about food with each other at the cooking school. Learning how 
to make your own dishes with ingredients in different ways, an opportunity 
to improve your cooking skills and share it with others. Creating these spac-
es will change our isolated cultural attitude inside the community of Ghent.
I hope to improve the quality of the daily lifestyle of people by adding a food 
building bridge. I want them to be more open and social in the society and 
my goal is to bring people closer to each other through food.
My building design can be experienced in a way that stops the movement
of the visitors, a moment of taking a break to have a small chat with bypass-
ing people while enjoying the view of the water. This  place can be turned 
into a food community center for hosting food festivals, sharing
cultural food knowledge of how to prepare food.
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