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The city of Ghent is expanding its infrastructure in the 
expectation of a population that is set to grow and diversify 
by the year 2030. The neighborhood of Tolhuis-Voormuide-Ham 
already has a more diverse population than the rest of Ghent. 
A community center has been designed in this neighborhood as 
part of the expansion of the Ghent infrastructure, to give this 
diverse population a place to learn, meet, relax, make, and 
organise events. The design demolishes but also repurposes a 
building on a block approximately in the middle of the 
neighborhood. An investigation into funicular form finding 
methods and biomimicry has resulted in the design of a ‘vault col-
umn’ which has been tessellated over the available space to cre-
ate the main space of the community center. It continues to the 
outside of the building to connect to a newly implemented boule-
vard and to create both indoor and outdoor spaces. As part of 
the fabrication process of this design, 3D concrete printing has 
been studied to provide more insight about the design freedom 
available when using this method. The ‘vault column’ consists 
of two main parts, a six ribbed prefabricated column structure 
with double curved, biomimicry inspired, webs between each pair 
of ribs. A new method of 3D concrete, currently in testing, has 
been tested and used for the fabrication of a web. The final 
fabricated model serves as a proof of concept for the 
fabrication of the majority of the community center design. 
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Main research question: How can a community center be designed 
using funicular form finding methods?

Sub-question 1:   
 “To what extent can funicular form finding methods be  
 used to design a community center for Ghent?” 

Sub-Question 2:  
 “To what extent can the Cellular solids pattern be used  
 in the design of a new community center for Ghent?”

Sub-Question 3:  
 “How can the Cellular Solids pattern be 3D concrete  
 printed?”

Additionally, each topic contributes to establishing the main de-
sign goal of this thesis: “Design a community center using funic-
ular form finding methods”

Part two attempts to answer these questions through design. 
It discusses the concept, the urban plan and the architectural 
design of this community center. 

The final part of this thesis presents the fabrication method 
for a specific element of the design based on 3D concrete print-
ing. Every designer during the course of this project studied 
and tested the 3D concrete printing process to better under-
stand the possibilities and limitations. However every designer 
was welcome to challenge the these possibilities and limitations 
through experimentation. This had the potential to increase the 
design freedom that could taken into account for the design 
process.

This thesis is the final element of the Architecture, Building and 
Planning Master of Science program at the University of Ein-
dhoven. The brief for this assignment called for a design of a 
building, that incorporates 3D concrete printing, for the city 
of Ghent, Belgium. Each candidate had the freedom to determine 
the function of the building and had to place it in a master plan 
developed by the candidates themselves. The master plan is a re-
sponse to the master plan developed by Office for Metropolitan 
Architecture (OMA) on the outskirts of the inner city of Ghent. 
OMA’s master plan aims to develop this canal zone as part of the 
inner city by emphasizing direct visual connections to the histor-
ical inner city of Ghent. By doing this OMA plans to give this area 
a strong ‘Ghent’ Character. 

Between the area of OMA’s plan and Ghent’s historical inner city 
lies an urban area that is currently not under development. The 
designer’s master plan was to be located here, in the  neighbor-
hood of Tolhuis-Voormuide-Ham. 

This thesis is divided into three parts: Literary research, Design 
and Fabrication
In part one literary research has been done on the project site, 
social demographics of this site, community centers and Gothic 
architecture and 3D concrete printing. Each section is contex-
tualized, and poses a research (sub)question:

1. Introduction
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Part 1: Literary research
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2.1 Project Location & Masterplan

2. Site Analysis

Ghent is a city that is currently in the midst of urban growth. 
The Belgian municipality its spatial vision for 2030 which seeks to 
tackle challenges such as quality of life, climate, social 
demographic, mobility, and economy (Hullebroeck, 2018). OMA 
(Office for Metropolitan Architecture) has been commissioned 
to develop a master plan on a the outskirts of the inner city of 
Ghent. Their ambition is to develop this canal zone as part of the 
inner city (Omaeu, 2019). In their 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 (Omaeu, 2019).

Between this canal zone new plan of OMA and the historical in-
ner city lies another zone which is part of this thesis. As a team 
a master plan has been developed for this neighborhood (Tol-
huis-Voormuide-Ham). This master plan aims to become the link 
between the OMA’s master plan full of new modern buildings and 
the historical inner city of Ghent. 
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02 Sluizeken - Tolhuis - Ham
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04 Brugse Poort - Roodgem
05 Watersportbaan - Ekkergem
06 Einsteinbegijnhof - 
Papegaai
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08 Wandgem
09 Bloemekenswijk
10 Muidebrug - Muide - Mue-
lestede - Afrikalaan
11 Kanaalderpen en zone
12 Oostakker
13 Dampoort
14 Sint Amandsberg
15 Moscou - Vogelhoek
16 Gentbrugge
17 Oud Gentbrugge
18 Ledeberg
19 Zwijnaarde
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21 Stationsbuurt Zuid
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The concept for the master plan is based on the implementation 
of a diagonal Boulevard in the existing context. This is diagonal 
is introduced to break with the different street typologies. The 
organic street typology in the historical city center and partly 
in the neighborhood and the orthogonal street typology in the 
new to developed harbor area. This boulevard functions as a
boundary between the two areas, it also functions as a central 
passage through the neighborhood. By implementing a variety of 
functions located close to the boulevard, liveliness is created. 
The orientation of the boulevard is based on two main spots in 
the area: The Dampoort-station and The Heilige Kerst Church. 
By connecting these two locations with the diagonal boulevard, 
people arriving at the station can directly discover the 
neighborhood. As the diagonal is crossing different building 
blocks, these blocks are opened up. The interior spaces 
transform in appearance and quality, therefore a new identity is 
introduced to the neighborhood.

Ham

Tolhuis

Voormuide

Ham

Tolhuis

Voormuide

Project Area  (Tolhuis-Voormuide-Ham)

Location of OMA Master plan

Master plan Boulevard
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The location chosen for the architectural design assignment 
is aproximately in the middle of the neighborhood, to the east 
across the street from the former power station. The former 
power station, De Centrale, is now a cultural center. The design 
location is triangular with the boulevard cutting through it at 
its north west corner, and is surrounded by the streets Ham, 
Bleijkerstraat and Kongostraat. The functions featured here 
are two small cafe’s, a small movie theater, a business center, a 
daycare center for kids, a youth help center, an immigration and 
integration center, and a language learning center for learning 
dutch. Evidently, quite a few social functions on this building 
block. 

Nearly all of the buildings on this building block are 
located on its border. The immigration and integration center 
has a courtyard on the interior of the block. Secondly the 
business center, Minnemeers Business Center (MBC), extends 
farther and occupies roughly a third of the building block 
interior. MBC’s structure combined with part of the immigration 
and integration center separate the interior of this block into 
two halves. The eastern half features the courtyard. The 
western half has a small open public green area with an entrance 
directly across the street from the centrale. This green area 
borders the back yard entrances that were recently expanded 
by the municipality of Ghent.

2.2 Location Choice

100m

Chosen project location

Child day care

Youth help center

Immigratin & Integration 
Center

Dutch Language learning 
Center

Functions on block
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One particular building that was interesting while researching 
this building block is Minnemeers Business Center (MBC). This 
business center rents space for housing small businesses. As 
stated above, this building extends farther in to the interior of 
the building block. It comprises roughly a third of the interior 
space of the building block and consists of two parts. The first 
part borders the building block. This grey bricked, gable roofed 
building is essentially the face of the business center. Although 
this is a private building’s main entrances are open and are meant 
not only for people but also for cars to enter. What one enters 
is a semi open space that have long corridors, dimly lit by shed 
roofs and surrounded by rows of storage spaces. Metal stairs 
and walkways lead to the business space on the second floor. 

The space is relatively dark and unremarkable but does 
present an opportunity. The differing characters of the two two 
parts of the business center were the first interesting aspect. 
The front part of the complex hides what’s behind it. Passers by, 
would not expect this building to have more than what meets the 
eye. Because of this the space in the back has the opportunity 
to be transformed into a pleasant surprise. This is where the 
design will be located.

2.3 Minnemeers business center

Front of Minnemeers Business Center

Minnemeers Business Center (MBC) Interior corridor Minnemeers Business Center
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2.4 Social Demographics
To be able to determine an adequate building function for this 
neighborhood it is valuable to know who’s populating it. By 
researching the composition of the population we can better 
determine what needs can be fulfilled by which building 
function. 

The analysis shows that the neighborhood has a higher 
percentage of non-local residents compared to the rest of 
Ghent. The origin of the population also differs greatly to that 
of Ghent. The highest percentage non Belgian population of this 
neighborhood are of Turkish or Maghreb decent but also fea-
tures members of EU15 and EU13 countries and others. The gen-
der distribution is approximately the same. An analysis of the age 
distribution shows, interestingly, that most of the population of 
whole Ghent is between the ages of 20 and 39. The neighborhood 
does have higher percentages of people between the ages of 
50 and 79 compared to the rest of Ghent, however, most people 
here are also between the ages of 20 and 39. 

Local vs Non-Local Residents

Population origin

Local vs Non-Local Residents

Tolhuis-Voormuide-Ham
Source: Bevolkingsregister Stad Gent (Bevolkings- en Vreemdelingenregister)

% Not-Belgian

% BelgianGhent

Population origin

Source: Kruispuntbank sociale zekerheid - Datawarehiuse Arbeidsmarkten Sociale Bescherming

Belgian

EU15 

EU13

Other

Turkey and Maghrebine

Tolhuis-Voormuide-Ham Ghent
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Putting these analysis together paints a picture of young 
immigrants, originating from many parts of the world, that 
populate this neighborhood. Each with their own customs, 
traditions, social structure, stories, etc. from where they’re 
from. This can be daunting for people who are used to every-
one around them sharing the same properties. Everybody in this 
neighobrhood can learn dutch to be able to communicate with 
each other. Speaking the same language is helpful in these types 
of situations. Our project location even hosts functions such 
as an immigration and integration center and a language learn-
ing center to help with the transition from one culture to that 
found in Ghent. These are, however, places where people go 
to learn and not necessarily meet each other socially.  A place 
where the people of this neighborhood can meet each other to 
learn from and about each other would be a good starting off 
point to determining a design topic for this project. 

Gender percentage

Age distribution percentage

% Genders

Source: Bevolkingsregister Stad Gent (bevolkings- en vreemdelingenregister)
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3 Community Center

In order to determine a function for a building that is useful in 
this part of Ghent we must first understand more about who 
lives here and what their needs are. One of the challenges the 
municipality of Ghent is facing is that of the growing and 
changing in the city (Hullebroeck, 2018). According to their 
analysis the population has grown in the past years in 
registered residents and students. From the year 2000 to 2016 
the number of registered inhabitants has risen by 28.000. On top 
of this Ghent also hosts 70.000 students. This is not taking into 
account the growth of the ‘hidden’ inhabitants - unregistered 
inhabitants, homeless, and squatters. The number of this group 
is estimated to be in the thousands. All prognosis indicate the 
continuing growth of the number of inhabitants of Ghent 
(Hullebroeck, 2018). 

Besides this growth in population it is also projected that com-
position of the demographic will change in the years to come. It 
is projected that there will be more young people, more people 
of different ethnic backgrounds, different family compositions 
etc. (Hullebroeck, 2018). The social demographic research done 
in chapter 2.1 shows that the neighborhood of Tolhuizen-Voor-
muide-Ham is already ahead of the projections. The approach 
that the Ghent municipality is taking to meet this challenge of a 
growing and changing population by 2030 is the addition of more 
diverse, adequate, affordable housing and care facilities, 
customized for the changing population. Furthermore the 
municipality is also planning to add enough education, child care, 
greenery, culture, sports, recreation, and (child friendly) public 
spaces (Hullebroeck, 2018). 

De Petrus Library and community center - source: Archdaily.com

De Petrus Library and community center floor plan- source: Archdaily.com
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The social demographic analysis and most importantly the 
desires and analysis put forth by Ghent’s vision for 2030  brings 
us to the main design topic for the neighborhood, a communi-
ty center. A community center is a blanket term for a building, 
group of buildings, or place  where members of a community can 
gather for social, educational, cultural, or physical activities 
(Merriam-webstercom, 2019) (Collinsdictionarycom, 2019) 
(Dictionarycom, 2019). They serve as venues for developing 
communities. Historically community centers have been used as a 
driver for cultivation of civic virtue (Barbuto, 1999)(Goodale & 
Godbey, 1988). It originated as a response to the degrading 
social conditions of the industrial era (Barbuto, 1999). 
Community centers are not all alike. They vary in size, some are 
completely indoor while others are open air. The programs of 
community centers also vary drastically. There are examples 
that programmatically resemble a library, others might resemble 
a sports facility  and yet others might be a collection undefined 
spaces that is open for public use. For the design of a community 
center for Ghent the focus will be on education, recreation, and 
leisure. The design should provide space for visitors to learn in 
a classical classroom setting but also give them the possibility 
of learning on their own or from each other. It should also have 
ample space for casual meeting and relaxing.

PCYC Community center floor plan - source: Archdaily.com

PCYC Community center - source: Archdaily.com
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4 Gothic Architecture

Belgium is known for architectural movements such as Rococo, 
Classicism, Art Nouveau, Gothic, Art Deco, and Modernism. For 
this project Gothic architecture will analysed and used in some 
way. The sub-question then being: 
“To what extent can principles of Gothic Architecture be used in 
a modern design for a community center?”

Gothic architecture has a long and rich history in Belgium and 
Ghent. Belgium has a total of one hundred and twenty four goth-
ic structures. The oldest structure was built around 1035. A 
complete list of gothic structures in Belgium can be found in 
the appendix. Ghent Hosts eleven gothic structures with eight 
of them centered around the inner city (Belgiumviewcom, 2019):
 1. Guildhall of the free Boatmen
 2. Ruins Saint-Bavo’s Abbey
 3. Novotel
 4. St. Jacob’s Church
 5. City Hall
 6. Saint Bavo’s Cathedral
 7. Bijloke Abbey
 8. Belfort and Laken Hall
 9. Waepen van Zealant
 10. Our lady of the nativity

Gothic architecture’s start can be traced back to a new choir at 
the Abbey of Saint Denis, France, in 1140. However some 
theorize that the pointed arch can be traced further back to 
early islamic architecture. Gothic architecture revolutionized 
architecture with the introduction of the pointed arch. Gothic 
architecture went through many design transformations 
during its three hundred year reign through three major 
periods: Early gothic, High gothic, and Late gothic. If the gothic 
revival in the nineteenth century is included, its influence 
extended, indirectly centuries further (Hopkins, 2015).

01 Inner City
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Gothic architecture is characterized by its height, slender 
columns, rose windows, lightness, flying buttresses, pointed 
arches, and ribbed vaults (Hopkins, 2015). These are the aspects 
that survived the entirety of the Gothic period. All these 
aspects seem to be connected to the same thing, the pointed 
arch.

The pointed arch is more efficient at distributing forces 
compared to the rounded roman arch. Compared to the round 
arches of the preceding era of the Romanesque architecture, 
the Gothic pointed arch and the ribbed vault offered the 
structural advantages that allowed cathedrals to be built 
taller, lighter and let in more natural light (Hopkins, 2015)
(Allen & Zalewski, 2010). The pointed arch also needed less 
material to achieve the same or even more strength than the 
romanesque arch. The need for less material also meant the 
possibility for more slender and tall columns, ribbed vaults, and 
large windows, allowing a great deal of natural light to enter. 
Together these features gave gothic cathedrals a dramatic 
verticality and enabled the interior spaces to be opened up, 
creating an overarching feeling of lightness and making 
Gothic architecture’s other great innovation possible; rose 
windows (Hopkins, 2015). 

Gothic rib vaults take up compressive forces only through the 
ribs, while the webs between the ribs are filled with thinner, 
lighter shells of usually masonry. The pointed arch and ribbed 
vaults did, however, cause compressive forces to partially be 
directed laterally. To keep columns and walls from needing to 
be thicker builders used flying buttresses in order to 
counteract these lateral forces. Flying Buttresses are half 
arch structures that provide lateral support to a wall  (Allen & 
Zalewski, 2010). 

Ribs

Pointed Arch

Web

Bay

Flow of Forces

Flow of forces of Gothic vaults
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Through the years ribbed vault design increased ever more in 
complexity. However the ribbed vault started with much simpler 
designs in early Gothic. During the early gothic period the 
sexpartite vault was most common. The sexpartite vault is a ribbed 
vault that is divided into six parts by two diagonal ribs and one 
transverse rib. By the high Gothic period the vaults decreased in 
complexity to what is known as the quadripartite vault. This vault 
was essentially the same as the sexpartite vault but 
excluded the transverse rib (Hopkins, 2015). From there ribbed 
vault designs increased in complexity thanks to the introduction 
of Tierceron vaults which featured additional ribs emanating 
from the main supports to the transverse ribs. They sometimes 
also included Lierne ribs between the additional ribs (Hopkins, 
2015) (Willis, 1842). This last example was also known as the 
Lierne vault (Willis, 1842). In England this practice evolved into 
the fan vault (Hopkins, 2015).

Fan vault - source: 

quadripartite vault - source: 

Sexpartite vault- source: 
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The innovations of gothic era allowed for much lighter 
construction taller and expressive architecture. However 
unbeknownst to the builders they were closely approximating a 
secret structural principle in the pointed arch, which allowed 
for the lighter construction, known as the catenary arch 
(Allen & Zalewski, 2010). The catenary curve was first described 
in 1675 by British scientist Robert Hooke (1635 - 1703). The 
catenary (Greek for “chain”) is a curve that a chain or cable 
assumes hanging by two ends. Hooke writes: “As hangs the 
flexible line, so but will stand the rigid arch” (Allen & Zalewski, 
2010). In other words the curve produced by a hanging chain or 
rope, that is experiencing tensile forces in complete 
equilibrium, once mirrored vertically it becomes an arch shape 
that can efficiently withstand compressive forces. The catenary 
arch is a shape that minimizes tensile forces and results in a high 
strength to weight ratio. This is how pointed arches and ribbed 
vaults needed less material and were able to be light yet strong. 
In the centuries that followed, this simple idea has been used to 
understand and design numerous important structures (Allen 
& Zalewski, 2010). The catenary thus be used to make strong yet 
light forms. Three dimensional forms that are made using two 
dimensional catenary shape are called funicular forms (Allen & 
Zalewski, 2010). 

Catenary curve and arch

Robert Hooke (1635 - 1703) - source wikipedia.com

Catenary Arch
(Inverted Catenary curve)

Catenary curve
(Hooke’s hanging chain model)
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The shape of the catenary arch can also be found in the 
romanesque round arch. However in that instance much more 
material is needed (Allen & Zalewski, 2010). The need for more 
material means that the rounded arch experiences both high 
compression and tension. Structures with classical romanesque 
geometries are easier build, but they use more material in order 
to support the structure. In contrast, funicular geometries 
locate all material close to the catenary shape and thereby use 
less material. However the irregularity of funicular arches 
make them  somewhat harder to build than classical arches 
(Allen & Zalewski, 2010).

Material use in traditional construction methods - source: (Allen & Zalewski, 2010)

Material use in structure approximating catenary - source: (Allen & Zalewski, 2010)
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Architect Antoni Gaudi (1852-1926) and others of the late 19th 
and early 20th century in the Barcelona area, working from a 
rich local tradition of masonry vaulting, created their buildings 
from complex arrangements of funicular structures whose 
forms found by hanging chains to make models (Allen & Zalewski, 
2010). Form finding for any funicular structure can be done by 
using a physical model of hanging chains. The hanging chain 
method is a powerful funicular form finding tool. Apart from 
different modeling possibilities of for example hanging chains 
off of other chains, combining directions of different chains 
to form a 3 dimensional model, hanging small weights from the 
chain to mimic any actual load distribution (Allen & Zalewski, 
2010). This method was made most famous by architect Antoni 
Gaudi’s model for the design of Colonia Guell which took his 
office eight to ten years to finish (Ochsendorf, J. 2011). 

Later funicular form finding methods involving more complex 
funicular structures was done by architect and structural 
engineer Frei Otto (1925-2015) using soap film suspended 
between various forms. Other physical form finding methods 
were also done by Swiss structural engineer Heinz Isler (1926 - 
2009) involved hanging membranes and cloth (Liem, 2011). 

4.1 Funicular System

Model for the design of Colonia Guell - source: (Allen & Zalewski, 2010)

Single catenary model - source: designontopic.wordpress.com

catenary model combining directions - source: designontopic.wordpress.com

Catenary model with chains hanging from one another- source: designontopic.wordpress.com
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Model for the design of Colonia Guell - source: Defne Sunguroglu Hensel
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Soap Film model by Frei Otto - source: researchgate.net Hangingcloth model by Heinz isner: Motherboard.vice.com

Soap Film model by Frei Otto - source: youtube.com Frozen cloth model by Heinz isner: Motherboard.vice.com
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According to the authors of Shell Structures for 
Architecture: Form Finding and Optimization, form finding can be 
defined as the “forward process in which parameters are 
explicitly / directly controlled to find an ‘optimal’ geometry of 
a structure which is in static equilibrium with a design loading” 
(Adriaenssens et al., 2014). For the design process of funicular 
shells, the geometrical constraints are even more restrictive, 
since possible shapes must carry loads by pure compression. 
Form finding within these constraints using traditional 
physical modeling is time consuming and tedious. This slows down 
the possibility of experimentation. Through computation, 
funicular form finding methods are now possible and easier 
using software such as Active Statics developed by MIT, 
Kangaroo Physics, Karamba, and RhinoVault. 

The Block Research Group at the Institute of Technology in 
Architecture at ETH Zurich, led by Prof. Dr. Philippe Block and 
Dr. Tom van Mele, is a leader in research in the field of funicular 
structures, analysis of masonry structures, graphical analysis 
and design methods, computational form finding and 
structural design, discrete element assemblies, and fabrication 
and construction technologies. In their research they’ve 
explored the various modern possibilities of funicular 
structures using computational form finding. Particularly the 
work of Matthias Rippman’s phd thesis shows computational 
funicular form finding possibilities such as modification of force 
distributions, creating openings and unsupported edge arches, 
changing boundary conditions, redirecting the “flow of forces”, 
using fixed and continuous tension elements, altering loading 
conditions, and designing forms with overlaps and undercuts. 
The use of continuous tension elements is a radical concept. This 
involves the use of compression-only vaults in combination with 
tension rings. This combination is used in the building masonry 
domes where continuous tension rings are often inserted to 
resist the tensile forces at the base. In this case the continuous 
tension ring replaces the keystone at the top of the dome. By 
modifying the support conditions to the outside of the form an 
unsupported, cantilevering edge can formed that acts as a 
circular tension tie. Funicular forms produced with RhinoVault - source: Rippmann, 2016
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Funicular forms produced with RhinoVault - source: Rippmann, 2016
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This chapter has shown the historical significance of Gothic 
architecture in Belgium overall and Ghent in particular. For the 
design of the community center it’s the desire to incorporate 
some aspect gothic architecture. The research has led to 
finding the coincidental connection between gothic 
architecture and funicular structures. Funicular structures 
were designed using form finding methods such as hanging 
chains, or cloth. The resulting models from these form 
finding methods are in complete tensile equilibrium. Following 
the flipped version of these models to make structures result in 
structures that very efficiently deal with compressive forces. 

Funicular structures make it possible to design double curved, 
structures with a high strength to weight ratio. Currently 
funicular form finding can be done relatively quickly using 
computation. Moving forward to the design phase, this chapter’s 
original sub-question will be adjusted to: “to what extent can 
funicular form finding methods be used to design a community 
center for Ghent?”
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5. 3D concrete printing research

This project has places emphasis on the use of the 3D concrete 
printing (3DCP).
Each student had to incorporate the use of 3DCP in their pro-
ject to some degree.

Designing with the intent of using 3DCP as a fabrication method 
means needing to understand the process, all of its possibilities 
and most importantly its limitations. These limitations include: 

 - A limited amount of concrete layers to prevent 
 collapsing of the model
 - A limit to the amount of cantilevering or overhang of  
 each layer of concrete
 - The process currently is continuous. Which means that 
 starting and stopping during a print to make gaps, for  
 example, is not possible.
 - Unsupported prints are not possible. Printing can only 
 be done on a flat bottom layer as a starting point. The 
 rest of the printed model is essentially extruded 
 upwards. As such the current 3DCP process more 
 closely resembles 2.5D Concrete Printing. Freely 
 printing in three dimensional space is not yet possible.
  
To better understand 3DCP research was done by Anna Kulawik, 
Sander Colen and myself Jonathan Scherptong, as a group. Each 
group had to figure out what aspect of 3D concrete printing the 
wanted to research with end goal of 3D printing a small object 
in concrete. Groups were encouraged to think beyond the cur-
rent possibilities and limitations of 3DCP, and could explore new 
methods and ideas. 

Euplectella aspegilium - source: Michael A Monn
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Each group member had a personal interest in 3DCP. This played a 
big role in determining the the research topic. The three person-
al interests, the properties of plant cells in creating geometri-
cal structures, the efficiency of nature in material optimization 
and nature inspired tessellated patterns, were combined into a 
single research topic: Biomimicry. Specifically nature inspired 
structures and the possibilities of fabrication with 3D concrete 
printing. The biomimicry research was split into three parts:
 1. Design research: the properties of plant cells in creat
 ing geometrical structures, cellular solids
 2. 3DCP fabrication: Translating the design into a 
 toolpath that can be used by the 3D concrete printer
 3. Post-processing: Refining the 3D printed model to 
 complete the design.
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5.1 Cellular Solids
Cellular solids are structures that are composed of smaller 
structures (cells). Not only the composition but also the thick-
ness of the walls of the cells are important. The thickness of 
the cell walls is direct relation to the mechanical properties 
needed. A naturally occurring example of this can be found in 
trees. A tree has to take up much more load on its base compared 
to the top. The cells correspond to the load bearing needs of 
trees. Cells found at the base of trees are denser and have 
thicker walls. At the top where the load is minimal the cell-walls 
are thinner. 

The result of this research is a pattern that represents 
cellular solids. This pattern can be used as a parametric tool, 
in the form of a grasshopper script, that can be applied to any 
form. The pattern can also vary in wall thicknesses. However 
3DCP can only print with one nozzle size at a time. Which means 
making walls thicker would mean printing layers side by side to 
mimic thicker walls. Furthermore the pattern also has openings 
in the vertical direction, which is currently not possible with 
conventional methods of 3D printing. Further fabrication and 
post-processing research need to be done in order to solve 
these issues.

Cellular Solid palm tree -change of cell density wit aging - source: Lorna Gibson

Cellular Solid pattern
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The WALL
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5.2 3DCP fabrication
To make these nature inspired patterns printable, a certain print 
logic had to be established. The 3D concrete printer can only 
print in closed loops, is not able to stop and start during print-
ing and can only print a certain amount cantilever. The aspects 
have to be taken into account in order to print stringers, sup-
porting the cantilevers and the printing direction, in a horizon-
tal or vertical manner.

As a result of these aspects the following printing logic has 
been devised in order the print these natural patterns and struc-
tures. The logic consists out of a double line which results in 
the possibility of printing apertures in a structure, allowing 
to print stringers vertically. This type of printing ressembles a 
mold, which can be filled afterwards with additional concrete. 
This mold printing feature also allows printing in parts which 
later on can be connected with each other by the additional 
poured concrete. With this method it is possible to print more 
complex forms.

Toolpath 3D concrete printer

Double line printing logic
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Achieving the desired design pattern has so far undergone two 
of three stages of manufacturing: In the first stage, the design 
stage research was done on patterns found in nature. 
Subsequently the principles of a chosen pattern were recreated 
as a script in Rhinoceros / Grasshopper and applied to a design. 
In the second stage, the production stage, the design was 3D 
concrete printed. However after this stage the model is still in 
it’s rough form due to a limitation of the 3D concrete 
printer. The finished model should have openings in the 
vertical direction. The 3D concrete printer works with a 
continuous print which means that it has no start / stop 
mechanism or any other way to be able to stop abruptly mid print 
and continue a short moment later. Without this ability making 
vertical openings could be possible by using support material. 
However this poses new problems. The support material would 
currently be added during printing by means of manpower. This 
is not the most accurate way of working. Furthermore the 
support material itself is expanded glass aggregate which can 
shift when pressure is applied. Due to these limitations it is 
currently not possible to manufacture the desired pattern by 
means of 3D concrete printing alone. The proposal make these 
openings is in post-production using CNC-milling and a 6 Axis 
Robotic arm to cut out the superfluous 3D concrete printed 
panels. CNC-milling concrete with a robotic arm is built of a 
combination of three elements: CNC, a machining tool and the 
robotic arm. 

There are of course more possibilities with this milling 
method than just cutting holes in a 3D concrete printed 
model. As mentioned previously thanks to the robotic arms 6-axis 
milling is possible in virtually any angle. Using this it would be 
possible to manipulate the geometry or the surface texture of 
the remaining material. Furthermore by changing the size of the 
tool of the spindle it would also be possible to increase the 
resolution of the 3D printed piece.

5.3 Post-production

3D printed cellular solid pattern with closed panels

Cellular solids model after post-production with CNC-Milling
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To conclude the 3DCP research we’ve designed a wall with the 
nature inspired pattern applied to it. To design this piece pat-
tern-projection grasshopper script was applied to a basic form. 
Unfortunately the design was never fabricated. This research 
concluded with a generic process that can be used to make a de-
sign. The cellular solids pattern can be parametrically applied 
to any form. The three step fabrication method described pre-
viously could not be put to the test. However this method does 
have its disadvantages. It uses both an additive form of fabrica-
tion, 3DCP, and a subtractive post-processing method, CNC-mill-
ing. Although highly accurate the CNC-milling process can be 
time consuming, and threatening to the overall integrity of the 
3D concrete printed model. The more ideal fabrication method 
would be only utilizing 3DCP. This 3DCP research results in two 
sub questions:
“To what extent can the Cellular solids pattern be used in the 
design of a new community 
center for Ghent?”
“How can the Cellular Solids pattern be 3D concrete printed?”

5.4 3DCP Small Object

56

Final design 

Impression of wall design - source: Anna Kulawik
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Literary research summary

This introductory part also showed the important connection 
between Ghent and Gothic architecture. This prompted the sub-
question: “to what extent can principles of Gothic Architecture 
be used in a modern design for a community center?”. Upon fur-
ther investigation it seems that pointed arches from gothic ar-
chitecture have a innedverted but strong connection with cate-
nary shapes and funicular forms. A catenary curve produced by 
a hanging chain or rope, that is experiencing tensile forces in 
complete equilibrium, once mirrored vertically becomes an arch 
that can efficiently withstand compressive forces. The catenary 
arch is a shape that minimizes tensile forces and results in a high 
strength to weight ratio. Gothic arches approximate the shape 
of a catenary arch much more than a rounded arch, making them 
lighter and stronger, Funicular form finding methods of hang-
ing chains was a method famously used by Gaudí. Today there are 
computational funicular form finding methods. The subquestion 
is thus transformed to: “To what extent can Funicular form find-
ing methods be used to design a modern community center for 
Ghent?” 

The 3D concrete printing research resulted in the cellular sol-
ids pattern. A pattern inspired by structures found in nature. It 
represents the changing density of cells depending on the load 
bearing needs. The research also explored possible fabrication 
methods for this pattern. Which unfortunately ended as theo-
retical and was never tested. The research does lead to the last 
sub questions for this thesis:
“To what extent can the Cellular solids pattern be used in the 
design of a new community 
center for Ghent?”
“How can the Cellular Solids pattern be 3D concrete printed?”

In part two, “Design”, some of these questions will be answered.

In the first part of this thesis we’ve explored the neighborhood 
in Ghent, Belgium. An area between where OMA’s new master 
plan is and what they would like it to connect to, that being the 
historical city center. The masterplan developed for the our 
neighborhood aims to be the hinge to unify the OMA’s plan and 
the city center.

The architectural design project will be placed on a building 
block close to the middle of the neighborhood. The plan is to 
repurpose parts of an existing building, Minnemeers Business 
Center, into a building with a function that meets the needs of 
the population of this neighborhood.

This neighborhood is populated by a people of all different eth-
nicities and origins. There is a higher percentage of non-locals 
in this neighborhood compared to the rest of Ghent. Most peo-
ple in this neighborhood are young immigrant starter families. 
This much diversity should have a way to find common ground 
with each other. It is the goal of this thesis to firstly design 
a community center for this neighborhood of Ghent. A place 
where people can go to learn, to make, to meet, to have fun, to 
host community events, and get to know one another. A commu-
nity center should be able to fulfil these needs. A community 
center is a blanket term for a building, group of buildings, or 
place  where members of a community can gather for social, ed-
ucational, cultural, or physical activities (Merriam-webstercom, 
2019) (Collinsdictionarycom, 2019) (Dictionarycom, 2019).
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Part 2: Design
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The goal for this project is to design a community center for 
ghent using funicular form finding methods. The community 
center will focus on education, recreation, and leisure. 
Minnemeers Business Center will be repurposed as part of this 
design. MBC consists of a building front that with an aesthetic 
that fits in with the surrounding buildings. Two entrances lead 
to a connecting complex behind this front. This complex is a 
relatively unwelcoming, and dark space. This is space will be the 
main focus of the repurpose and redesign. 

On an urban scale, the masterplan mandates that designers 
connect their design to the boulevard in some way. The idea is to 
use the same funicular form finding method to design an element 
that connects the community center with boulevard while having 
the same aesthetic. This element should frame the boulevard. 
In this part of the thesis it will be made clear how these design 
goals were met.

As described in the site analysis, currently the building block 
for this project is divided into two halves; The square belong-
ing to the immigration center on one side and the small green 
area on the other. The first step of the urban plan is to connect 
the two halves together. To do this we start by demolishing the 
small structure bordering the existing green space and demol-
ishing part of MBC. This will open op the interior space for new 
possibilities and make way for connecting the new community 
center to the boulevard. 

6 Concept

7 Urban plan

Existing divided interior space



43

Interior space opened up to make one big space Placement of Boulebard
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First impression of boulevard
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The repurposing of MBC starts with strategic demolition. The 
storage spaces in the rear, the final extension, and the middle 
section of MBC. What’s left over are two shed roof covered 
structures. The demolition opens up the space to design a build-
ing which lets in more light than previous. The building at the 
front of MBC will remain in large part untouched. This is to give 
the impression that this building is still just an ordinary part of 
the its surrounding.

The community center is meant to be a connecting element be-
tween the different functions and the boulevard. These con-
nections are of course in the interior of the building block. By 
opening up this interior space it’s possible for the square of the 
immigration center with the boulevard in a straight line. This line 
also roughly follows the fencing of some houses’ backyards. 
From the front entrances of MBC there are also straight con-
nections to the interior of the of the block where people have 
the option to go to the immigration centers. Combining these 
lines with the line borrowed from boulevard, we’re able to make 
a tri-directional design grid. This grid can either be a tessella-
tion of triangles or, more interestingly, hexagons. The decision 
for the hexagonal grid, over a triangular grid, was determined 
based on experimentation with funicular form finding. Its size 
and position is based on the spacing of the leftover column 
structure of MBC.

8.1 Demolition

8.2 Design Grid

8 Architectural Design
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Form finding started with a hanging chain model which gave a 
better understanding of the possibilities. This model tested 
what would happen if a two dimensionally made chain model were 
hung by its ends. The model illustrates that, when modelled on 
a flat plane and making straight connections between chains, 
once hung it finds tensile equilibrium while also having all chain 
stringers taut.

Moving forward computational form finding experimentation was 
done using a combination of the softwares RhinoVault and Kan-
garoo. The idea for the final funicular model came from a com-
bination of the research done by Matthias Rippmann and Gothic 
fan vaults. One particular fan vault found in Wells Cathedral 
in Somerset, England was a great source of inspiration. It’s an 
octogonal fan vault with eight adjoining vaults. It is reminiscent 
of the funicular models made that use continuous tension rings, 
described in Rippmann’s phd dissertation, Funicular Shell De-
sign. Using Kangaroo and RhinoVault it was possible to model a 
hexagonal column that is based on a funicular structure with 
a continuous tension ring. The continuous ring in this case be-
ing prestressed cable reinforcement. Using this method allows 
each column to be independent of one another if so desired. It 
also allows for overhangs.

8.3 Funicular Form Finding

Hanging chain model front view

Hanging chain model bottom view
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Vault column form Vault Column with structural ribs Complete vault column featuring web
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RhinoVault not is not only a funicular form finding and modeling 
tool but also added benefit of provides structural analysis of 
models. This is especially useful to know where extra material 
or reinforcement is necessary. The structural analysis for the 
hexagonal vault column shows its thrust lines separating and 
converging in the corners of the hexagon. Meaning that forc-
es flow through these six corners, the ribs, downwards. The 
material in between the ribs, the web, do not contribute to the 
structural integrity of the column, confirming the findings of 
the literary research. Based on this confirmation the webs can 
be replaced by something else.

The design for this community center is meant to be the oppo-
site of the dark unwelcoming space of the business center that 
occupies the location. It would thus be beneficial to replace 
the closed webs of the vault column to something that lets in 
more natural light. The solution for this came in the form of the 
cellular solids pattern. In order to easily design this concept 
a script was made using Grasshopper, an algorithmic modelling 
tool. The script was written so the pattern can be applied to any 
form and be adjusted in size, frequency and thickness on the fly. 
Applying the script to the shape of the webs resulted in the webs 
having larger openings at the top and converging together at 
the base where the forces can be transferred to the vault col-
umn. With the completion of this major element we can move on 
to complete the design for the community center.

RhinoVault 2D input vault with continuos tension ring
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RhinoVault 2D Force flow output RhinoVault 3D model output vault with continuos tension ring
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The Hexagonal grid corresponds to the position of the surviving 
MBC column structure. In this way the position of all the vault 
columns can be determined. Furthermore this method reduces 
problems with fitting the MBC parts with the new structure. 
However some issues still remain. For instance the vault columns 
partly collide with the surviving MBC structure. An intermedi-
ate element was used to make an intermediate zone between the 
the two structures. Firstly the both vault column and the MBC 
walls were cut at the intersection. A voussoir like construction 
is used underneath the cut of the wall for detailing and support. 

The joint between the vault columns and the brick walls are 
based on the curve of the webs. Through experimentation it 
became clear that the joint had to be its independent element. 
Therefore the decision was made to not make this element a con-
tinuation of the vault column even though it follows the same 
curve. With this in mind the joint resulted in a solid concrete 
undulating piece to follows the same curve as the web. 

9.1 Hexagonal design grid

9 Design
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Using the grid as a guide, the vaults were tessellated through-
out the space made by the demolished parts of the former busi-
ness center. The border of the where the business center used 
to be, was used as the guide for where the closed community 
center building should end. Tessellation continued beyond this 
to fill a portion of the outside space and connect the boulevard 
to the community center proper. This outside space is open for 
free use as a place to organise physical activities, to host mar-
kets, to organise community picnics or barbeques, etc. Domes 
and openings in the tesselation were made to give the impres-
sion of spaces were some of these activities can take place. The 
vaults, on the interior part of the community center are topped 
with a glass roof that follows the same patterns of the webs. 
Putting the glass roof on top of the vault columns, instead of 
between the openings in the web pattern, preserves the light-
ness of the webs.

9.2 Overall structure
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As mentioned before the border of the closed area of the com-
munity center is based on the border of the former business 
center. This decision was made to preserve the to new connec-
tion established between the immigration center and the boule-
vard. Furthermore this decision allowed a bit more space for the 
closed part of the community center. To finish closing the com-
munity center, the existing entrance to the right of the building 
is closed with a double glass glass doors. The same treatment 
is done on the left side. However, here part of the neighbor-
ing building is moved in order to create a larger entrance with 
a more direct view of what’s happening inside the community 
center. Passers by looking inside can see the enticing space cre-
ated inside by the matrix of columns.
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The entrance to the left guides visitors directly to the atrium 
of the community center, while the entrance to the right goes 
to a bookstore. The building at the front is repurposed to house 
the administration office of the community center. Employees 
can find the entrance to their workplace behind the reception 
desk. From the small bookstore visitors can enter the atrium 
of the community center. The vaulted atrium gives access to all 
the other spaces in the community center. It is multifunctional 
in character to host multitude of different activities, such as 
art exhibitions, social events and can also be used as an expan-
sion for the makerspaces. The makerspace is located to the right 
of the atrium in one of the remaining parts of the former busi-
ness center, and is double height. As is all of the spaces in the 
community center. A makerspace is a where people with shared 
interests can come together to work on projects, share ideas, 
and knowledge. It provides the technology, equipment and ed-
ucational opportunities to visitors (Techtargetcom, 2019). It’s 
divided into two sections, one focused around technology and 
the other around arts and crafts. They are both closed to the 
atrium by a glass folding curtain wall, which can be completely 
opened. 

9.3 Routing and program
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The left side of the atrium houses three functions. The first is 
a presentation room followed by a classroom / meeting room. 
Both of these are closed off to the atrium with the same cur-
tain wall as the makerspaces. Lastly there is small library that is 
open to the atrium. All the spaces housed in the left over parts 
of MBC are double height and re naturally lit thanks to the shed 
roofs. In the back, the atrium opens up to house two more func-
tions, a study area to the left next to the library and a small 
cafe to the right. The cafe is framed by smaller versions of the 
vault columns. In the summer the curtain can open up to the out-
side to be used by the cafe. Finally, at the back there is another 
entrance to the community center.
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In an effort to maintain the appearance of the administration 
building, it’s facade will remain the same grey bricks as it always 
has been. The same brick will be applied on the other side, that 
is visible from the atrium. The original brown brick flooring of 
MBC is replaced by polished concrete tiles. These tiles cover all 
the floors of all spaces of the community center. The walls of 
the repurposed MBC parts were originally painted white bricks, 
presumably in effort to make the space lighter. However this 
makes the new design seem monotonous in combination with the 
grey floors, grey concrete vault columns and grey bricked ad-
ministration office. To break the monotony the paint is removed 
from the walls to reveal the red bricks. This gives more con-
trast and depth to the space. It also emphasizes the distinction 
between the community center and the administration office, 
further reinforcing the idea of a hidden space behind a building.

9.4 Materialization
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Section 1

Section 2



69

Section 3

Section 4
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The design goal for this project is to design a community center 
for Ghent. This was placed on a building block approximately in 
the middle of the master plan developed for this neighborhood. 
The master plan features a kilometer long boulevard that cuts 
through the north eastern part of the block. The rules of the 
masterplan mandate that the architectural design of each de-
signer make a connection with the boulevard. The precise design 
location is a business center that will be demolished in part to 
make way for the community center. By strategically demolish-
ing certain parts the interior of the block is also opened up for 
public use. In this way the integration center, which is also in 
this block, makes a direct connection to the boulevard. Using 
this route, that of the boulevard, and that of the now partly 
demolished business center, a hexagonal grid has been formed 
that can be used to complete the design. The size and position 
of the grid is based on the left over column structure of the 
business center.

Design summary



71



72

Computational form finding resulted in the design of a ‘vault 
column’. A column that flares out into a hexagon at the top. The 
structure has six ribs extending from the base to the six cor-
ners of the hexagon. This is the structural part of the column. 
In between each rib is a web that is designed based on the cellu-
lar solids pattern established in the 3DCP research. Combining 
the column with the hexagonal grid it was possible to make the 
main design of the community center while also connecting it to 
the boulevard. 

The resulting design features a large multi-functional atrium 
that lets in plenty of natural light. The community center fea-
tures spaces where patrons can learn in classroom settings but 
also by making things. It also features a library and study area 
and lastly a cafe for leisure. The outside provides an open semi 
covered space that the public can use as a place to gather for 
physical activities, social gatherings etc.

The following part of this thesis explains the 3DCP fabrication 
process for the web part of the vault column.
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Facade South

Facade East
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Facade North

Facade West
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Part 3: Fabrication
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Fabrication

Part of this graduation project is focused on 3D concrete print-
ing. Every designer must utilize 3DCP in their design in some form 
or another. In the case of Ghent Community Center the element 
meant to be 3D printed is the web of the vault column. Printing 
this element challenges many of the limitations of the current 
3DCP capabilities. This element is not only double curved but is 
web like with openings over the entire surface. The stringers of 
the concrete web element are also meant to be round instead of 
the usual flat layers produced by the printer. 

The 3DCP research has revealed that currently this process re-
sembles 2.5D concrete printing. What it is especially good for is 
printing extruded models with planar bottom layer. The layers 
above can either be extruded straight vertical or have a slight 
cantilever. It is not possible to print openings in the vertical 
direction. Printing great cantilevers or double curved surfac-
es is possible with a prepared curved printing surface or with 
the help of expanded glass pellets as support material to also 
print openings. However this is tedious and does not provide the 
most accuracy. Furthermore the expanded glass pellets affect 
the surface finish of the printed model and do not make pos-
sible printing of rounded stringers. In order to fabricate the 
web model with the desired result, a new method of 3D Concrete 
printed has to be devised and tested. 
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Project 42 represents is the 3D concrete printing method used 
to fabricate the web model. This method has never been attempt-
ed before and is still in highly secretive development. So far it 
has been tested a small handful of times. The last test was to 
attempt fabricating the web. Due to this method still being in 
early development, it has to remain secret until it is ready to be 
published. Due to this secrecy, the 3DCP method used for the 
fabrication of the final model will not be discussed in this paper. 
The tests and the final model, however, will be presented here. 

Development will be continued by PhD candidate and supervisor 
Zeeshan Ahmed as part of his PhD study on 3D concrete printing. 
All data and tests done involving this printing method will be 
handed over to him. I look forward to future papers published 
on this 3DCP method and his PhD dissertation. 

11. 3D concrete printing method: Project 42
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For test two a taller spiral was attempted. Again there was some 
splitting in the print but the model remained mostly intact. This 
was a successful test print. To our knowledge an unsupported 
3D printed concrete spiral has never been successfully com-
pleted.

The first test was a small spiral. The model was very brittle and 
unfortunately broke in half in the drying process. The result did 
spiral upwards as it was meant to. This promising result serves 
as a proof of concept.

12 Test  results & 3DCP Web
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For the third test the degree of difficulty was raised. A model 
resembling the vault column’s web was prepared for printing. 
The result is rough but it is a good representation of what is 
possible with further development of this printing method. It’s 
double curved and features the cellular solids pattern, exactly 
what was modelled digitally. Within only three tests this method 
shows the potential to overcome many of 3D concrete printing 
limitations. 
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design of a “vault column”. This column roughly resembles tradi-
tional Gothic ribbed vaults but is actually a column that flares 
into a hexagon at the top. This is made possible by the use of a 
continuous tension element in the form of pre-stressed cable 
reinforcement. By using this method every column can be inde-
pendent of one another and gives the possibility of making canti-
levers. To finish the design of the column a web was designed to 
fit between the ribs of the vault column.

A hexagonal design grid was established by combining the routes 
from the immigration center to the boulevard, the boulevard, 
and that of the location of the community center to the interior 
of the building block. The hexagonal grid was used to make a 
tessellation with the vault column which joined what remained 
of the partly demolished business center. It extends outward 
to make a connection with the boulevard in the form of a frame 
around part of it. 

The result is a community center featuring a bookshop, maker-
spaces, a lecture room, a classroom/ meeting room, a library 
with study spaces and a small cafe. Connecting all of this to-
gether is an atrium, formed by the tessellated vault columns, 
which serves as a multifunctional space. It can be used as an ex-
hibition space, for organising social events, as an extension of 
the makerspaces, etc.

Finally, the design of any new building on this masterplan had to 
utilize 3D concrete printing in some way. The web for the vault 
column needs this technology in order to fabricated. However, 
due to its double curvature and pattern featuring interconnect-
ing stringers, a whole new method of 3DCP had to be devised. 
Test of this method have shown great promise and it was able to 
print a representative model of the web. This method is still in 
its very early research stage and is kept secret until it can be 
published. Because of this the exact method is not presented in 
this thesis. 

This project set out to design a community center for an neigh-
borhood of Ghent. It is meant to respond to the researched 
needs of the population of Tolhuis-Voormuide-Ham in combina-
tion with analysis and plans made by the municipality as their vi-
sion for 2030. The population of this are is quite diverse and is 
expected to keep growing and diversifying. Providing these peo-
ple with a place for them to meet, learn, and relax with another 
could be of great social benefit for the community. A community 
center is a building function that meets this description. 

The block chosen to house the community center also features 
buildings with social service functions such an immigration and 
integration center, a dutch language learning center, a daycare 
center for kids, and a youth help center. These functions com-
bined with a community center could transform this block into 
the neighborhood’s social service block.

The block is also directly part of a masterplan meant to stimu-
late growth in this neighborhood. It features a kilometer long 
boulevard that cuts through the entire neighborhood. It is 
meant to be an alternative route from the train station to the 
inner city, that puts this neighborhood on display. The boulevard 
cuts through the northeast corner of the block. The architec-
tural should relate to this boulevard is some way. 

A business center on the block will be partly demolished and 
repurposed in order to design the community center. By demol-
ishing parts of this existing building the interior of the block 
is opened up for the possibility of public use. This action con-
nects the boulevard to the integration center and would have 
the community center connecting in the middle. 

Ghent has quite a few Gothic cathedrals. The design was meant 
to use some element or principle of this architectural style 
to make a connection with Ghent. Research into Gothic archi-
tecture revealed a governing element in the form of funicular 
structures. Using funicular form finding techniques this design 
aims to make and indirect connection to Gothic architecture. 
Using digital funicular form finding techniques resulted in the 

Summary
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quite a lot towards the end of the project as work started to 
pile up. I knew this going in to this project and was prepared to 
do the minimum in order to complete the project while giving my 
family the attention they deserve. Throughout the year I found 
out is that the “minimum” was not what was driving me. Once I saw 
the potential in this project and started learning all these new 
things I was only focused on pushing as hard as I can. Not for 
a high passing grade but to see what it is I’m actually capable 
of. I am also eternaly grateful for the support from my family 
throughout this process. Without their support this wouldn’t 
have been possible. 

Now, at the end of it all, I am grateful for everything I’ve learned 
and the design I managed to come up with.  I plan on using all the 
knowledge to move my career forward.

I expected something else when I signed up for this project in 
january of 2018. What attracted me to join this design studio 
was, firstly, the opportunity to learn about 3D concrete print-
ing. Secondly I was curious as to what I could come up with for 
De Centrale Ghent. De Centrale is an old power station that now 
partly has a different function. These type of old factory build-
ings always attracted me for some reason. They’re built for pur-
pose and not for aesthetics and yet they have an indescribable 
charm. I first wondered how an innovative technology such as 
3DCP could be incorporated in a building such as this. 

The project turned into something much different. Pleasantly 
so. I learned not only a lot about 3DCP but also about robotics, 
parametric architecture, scripting, Gothic architecture, cate-
nary (funicular) system and so much more. This pleases me be-
cause I enjoy learning and experimenting with new things instead 
of going through the motions.

The design I made for the community center came after weeks of 
experimenting with computational funicular form finding meth-
ods. In my opinion this had an impact on the quality of my deliv-
ered work. For what it is I am very pleased with the result. Most 
of all I am pleased with what resulted from experimentation with 
this method. I enjoy understanding the science and technology 
of things. It inspires my creative side by making me wonder what’s 
possible. That’s what happened in this instance. If I had not taken 
the time to understand and experiment this project would have 
ended in a completely different way. 

The findings of the form finding exercise also fueled the result 
of the 3D concrete printing part of this project. Again I was able 
to experiment with new ways to make the design reality. Not just 
by conventional 3DCP but trying a completely new method. This 
was the most pleasing to me as this method could become a real 
innovation. 

On a personal note: This year long project was exciting but 
draining. Being a father and a husband meant that I had to divide 
my time properly. This worked out for the most part. But it was 

Reflection
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