
 Eindhoven University of Technology

MASTER

A new face for justice
transformation of an iconic power plant with 3D concrete printing

Abelen, R.L.T.

Award date:
2019

Link to publication

Disclaimer
This document contains a student thesis (bachelor's or master's), as authored by a student at Eindhoven University of Technology. Student
theses are made available in the TU/e repository upon obtaining the required degree. The grade received is not published on the document
as presented in the repository. The required complexity or quality of research of student theses may vary by program, and the required
minimum study period may vary in duration.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain

https://research.tue.nl/en/studentTheses/31f9733f-e0e7-41c6-9367-0d0c760041c2


A NEW FACE 
FOR JUSTICE

Transformation of an iconic power plant with 3D Concrete Printing

RICK ABELEN
eindhoven university of technology

architectural design and engineering
graduation report ´de centrale gent´





Colophon

Graduation report

Thesis presented as the final product for the 
Master’s degree in Architecture, Building and 
Planning on 1 February 2019 in Eindhoven

Author
R.L.T. (Rick) Abelen
Walessingel 7
5247 WT Rosmalen
The Netherlands
Student number 0839613

Graduation studio
‘De Centrale Gent’
February 2018 - February 2019

Supervisory committee
Prof. ir. J.D. (Juliette) Bekkering
Ir. J.J.P.M. (Sjef) van Hoof
Ir. Arch. B.C.I.M. (Barbara) Kuit
PhD. Z.Y. (Zeeshan) Ahmed

Department of the Built Environment
Architecture, Building and Planning

Chair Architectural Design and Engineering (ADE)
Eindhoven University of Technology
De Groene Loper
5600 MB Eindhoven

© 2019 Eindhoven University of Technology
Eindhoven

All rights reserved. No part of this publication may 
be reproduced, distributed, or transmitted in any 
form or by any means, including photocopying, 
recording, or other electronic or mechanical 
methods, without the prior written permission of 
the author.

A NEW FACE FOR JUSTICE
Transformation of an iconic power plant with 3D Concrete Printing



VII

ABSTRACT

The neighborhood of Sluizeken-Tolhuis-Ham covers the northern districts of medieval 
Ghent (Belgium). The character of this area is closely related to, and determined by, its 
function for skippers, shipyards and dockworkers. 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 neighborhood can function in the future as a natural 
connection between the new residential areas in the former old docks and the historical 
city centre. The concept for the masterplan is based on the implementation of a diagonal 
Boulevard in the existing context. This diagonal is introduced to break with the different 
street typologies that are present in de city and neighborhood. Namely, the organic street 
typology in the historical city centre and the orthogonal street typology in the former harbor 
area. Instead of connecting in a more subtle way, two areas are joined in a strong and direct 
way. Hereby, the boulevard presents itself as a joint between two areas and also functions 
as a central passage through the neighborhood. As the diagonal is crossing different 
building blocks, these blocks are opened up. The interior spaces reveal themselves and 
will be transformed into attractive places with a high standard for quality and comfort, 
therewith a new identity is introduced to the neighborhood. Because of the fact that a 
diagonal cuts through different building blocks, these buildings have the opportunity to 
be rediscovered. With the use of 3D Concrete Printing, the ‘wounds’ of these cuts are 
‘healed’. 

In addition to the analysis and interpretation of the city and neighborhood, research in 
relation to 3D Concrete Printing formed an important part. Research into the techniques, 
possibilities and ambitions of concrete printing was the introduction for further specialization 
and innovation. The masterplan forms the basis for an individual research and design 
related to a specific site or location within the neighborhood. A great interest in the iconic 
power plant has contributed to the further development of this area within the individual 
research. The research question investigates and examines, among other things, the 
closed character of the former plant and the presence, position and relationship within the 
city and the neighborhood in relation to transformation and repositioning.

The power plant of Ghent Ham was built in the 1920s in the outskirts of the city. The 
construction of the diesel hall began around 1967. The high chimney of the power plant is 
a characteristic element for the skyline since that time. With the redevelopment of the old 
docks into a neighborhood with living, working and leisure, a specific task arises for the 
transformation of the factory. In the old power station, the new Palace of Justice, a catalyst 
for the improvement of the economic position and unemployment within the neighborhood 
arises. The new Palace of Justice aims to improve the transparency in de judicial process 
and jurisdiction. This is partly done by the new façade of 3D concrete printed elements, 
inspired on a typically used material in court buildings: marble. By literally opening the 
building and revealing the old construction, the historical composition and split within the 
factory is exposed. The Court of Appeal has an impact on both the urban scale and the 
level of the street. Furthermore, the court has a key position in the urban fabric and enters 
into a coherent relationship with the boulevard, a historical axis, a city park and a square. 
The concept for the building focusses on the mass and the void. Three separated routes 
provide the circulation of different users within the building (public and visitors; judges and 
staff; accused or suspect). The three routes circulate as a DNA strand around and through 
each other. With this intervention it is possible to ensure that a large part of the building 
is public accessible, providing a magnificent and diverse view on the city of Ghent and 
accommodate a transparent, visible, secure and safe Palace of Justice. A new face for 
justice is a new chapter for the city, for its inhabitants and for the judiciary.

Keywords: transformation, iconicity, palace of justice, 3DCP, urban revitalization
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SAMENVATTING

De wijk Sluizeken-Tolhuis-Ham beslaat de noordelijke districten van het middeleeuwse 
Gent (België). Het karakter van dit gebied hangt nauw samen met haar verleden van 
schippers, scheepswerven en havenarbeiders. Aan het einde van de 18e en 19e eeuw 
veroorzaakten de voedsel- en kledingindustrie, metaalindustrie en haven gerelateerde 
activiteiten een overbevolking en toevluchtsoord voor de armste bevolkingsgroep. De 
wijk kan in de toekomst functioneren als een belangrijke verbinding tussen de nieuwe 
woonwijken in de voormalige oude dokken en de historische binnenstad. Het concept 
voor het masterplan is gebaseerd op de implementatie van een diagonale Boulevard 
in de bestaande context. Deze diagonaal wordt geïntroduceerd om te breken met de 
verschillende straattypologieën die in de stad en de buurt aanwezig zijn. Namelijk, de 
organische straattypologie in het historische centrum en de orthogonale straattypologie 
in het voormalige havengebied. In plaats van op een meer subtiele wijze te verbinden, 
worden de beide gebieden op een sterke en directe manier met elkaar verbonden. Hierbij 
presenteert de boulevard zich als een verbinding tussen de gebieden en functioneert 
deze ook als een centrale doorgang door de wijk. Doordat de diagonaal verschillende 
bouwblokken doorkruist, worden deze blokken geopend. Op deze manier onthullen de 
binnenruimtes zich en zullen deze getransformeerd worden tot aantrekkelijke plekken met 
een hoge standaard voor kwaliteit en comfort. Hierdoor ontstaat een nieuwe identiteit 
voor de buurt. Vanwege het feit dat een diagonaal verschillende bouwblokken snijdt, 
krijgen deze gebouwen de mogelijkheid om opnieuw te worden ontdekt. Met behulp van 
3D-betonprinten worden de ‘wonden’ van deze doorkruisingen als het ware ‘geheeld’.

Naast de analyse en interpretatie van de stad en de buurt, speelde onderzoek met 
betrekking tot 3D-betonprinten een belangrijke rol. Onderzoek naar de technieken, 
mogelijkheden en ambities van concreet drukken was de introductie voor verdere 
specialisatie en innovatie. Het masterplan vormt de basis voor een individueel onderzoek 
en ontwerp gerelateerd aan een specifieke site of locatie in de buurt. Een grote interesse 
in de iconische thermische energiecentrale heeft bijgedragen aan de verdere ontwikkeling 
van dit gebied binnen het individuele onderzoek. De onderzoeksvraag richt zich onder 
andere op het gesloten karakter van de voormalige fabriek en de aanwezigheid, positie en 
relatie binnen de stad en de buurt in relatie tot transformatie en herpositionering.

De energiecentrale Ham in Gent werd gebouwd in de jaren 20 van de 20e eeuw in 
de buitenwijken van de stad. De bouw van de dieselhal begon rond 1967. De hoge 
schoorsteen van de centrale is sinds die tijd een kenmerkend element voor de skyline. 
Met de herontwikkeling van de oude dokken in een wijk met de functies wonen, werken 
en vrije tijd, ontstaat een specifieke taak voor de transformatie van de fabriek. In de oude 
elektriciteitscentrale ontstaat het nieuwe Paleis van Justitie, een katalysator voor de 
verbetering van de economische positie en de werkloosheid binnen de wijk. Het nieuwe 
Paleis van Justitie heeft tot doel de transparantie van de rechtsgang en jurisdictie te 
verbeteren. Dit wordt gedeeltelijk gedaan door de nieuwe façade van 3D-beton geprinte 
elementen, geïnspireerd op een typisch gebruikt materiaal in gerechtsgebouwen: marmer. 
Door het gebouw letterlijk te openen en de oude constructie te onthullen, wordt de 
historische compositie en splitsing in de fabriek blootgelegd. Het Hof van Beroep heeft 
invloed op zowel de stedelijke schaal als het niveau van de straat. Bovendien heeft het 
hof een sleutelpositie in het stedelijk weefsel en gaat het een samenhangende relatie aan 
met de boulevard, een historische as, een stadspark en een plein. Het concept voor het 
gebouw baseert zich op een contrast tussen open- en geslotenheid: massa en leegte. 
Drie gescheiden routes zorgen voor de circulatie van verschillende gebruikers binnen het 
gebouw (publiek en bezoekers, rechters en personeel, verdachte of aangeklaagde). De 
drie routes cirkelen als een DNA-streng rond en door elkaar heen. Met deze interventie 
is het mogelijk om ervoor te zorgen dat een groot deel van het gebouw voor publiek 
toegankelijk is, een indrukwekkend en divers zicht op de stad Gent geboden wordt en een 
transparant, zichtbaar en veilig Justitiepaleis ontstaat. De transformatie van de voormalige 
energiecentrale resulteert in een nieuw hoofdstuk voor de stad, voor haar inwoners en 
voor de rechterlijke macht.

Kernbegrippen: transformatie, iconiciteit, paleis van justitie, 3DCP, stedelijke revitalisatie



“Zonder Naem niet zonder Hert”

- Koninklijke menslievende kring Zonder Naam Niet Zonder Hart, 1855

“Without Name not without Heart”

In Ghent, the street and park without a name refer to the Royal humanitarian institute 
Without Name Not Without Heart, which has been active since 1855.

In 1855 four friends, members of the lower liberal bourgeoisie, organized a collection 
campaign to combat poverty at the city proletariat. They aspired to cooperate with existing 
charity organizations, but the latter were not interested to support them because there 
were no known Catholics among the friends, no famous names were found on the list of 
donors. That is why, as the first non-Catholic charitable institution in Ghent, Without Name 
not without Heart was established. 

Without Name not without Heart contributed to several projects including the founding of a 
no-cost school. The institute has its roots in the neighborhood of Ghent Ham.
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PREFACE

This thesis has been completed within the chair of Architectural Design and Engineering 
(ADE) at the department of architecture within Eindhoven University of Technology. With 
this graduation thesis I have aimed to further develop my skills and competences and to 
establish a good foundation for the start of my professional career as an architect. 

With great enthusiasm I look back on the past year and the graduation studio ‘De Centrale 
Gent’. A personal interest in industrial heritage immediately led to a connection with this 
assignment. Since the beginning of the secondary school, I want to become an architect. 
This wish is present to this day, the study confirmed this every day. The interest in the 
built environment and all its complexity intrigues me. Specifically the relationship between 
the large and small scale, and architecture and manufacturability. The influence of 
architecture on people and vice versa forms an interesting field of tension. The studio 
introduced different complexities and diversities. The combination of the historical city of 
Ghent together with the concept of 3D concrete printing is fascinating. With the help of 
new techniques, old problems are placed in a different perspective. There is space for new 
solutions and ways of thinking, a fact that is very desirable for a relatively conservative 
city like Ghent. Ghent is known for its richness of heritage. A city that is experienced by 
many as particularly atmospheric and characteristic. But also a city that shows the typical 
Belgian approach, for example the endless variety of buildings and renovations within the 
urban ensemble, in the eyes of some typified as chaos. ‘Flemish people are born with a 
brick in their stomach’, this is also applicable to Ghent. Precisely a conservative city like 
Ghent with these characteristics offers many reasons for research into new techniques 
such as 3D concrete printing. Ghent has many fine architectural examples of Art Deco and 
Art Nouveau, therefore a diversity of reinterpretations is imaginable. The design language 
of 3D concrete printing is very suitable for the specific situation in the city of Ghent. 

A lot of inspiration came from the people that have guided and surrounded me. I would like 
to express my gratitude to my graduation committee consisting of Juliette Bekkering, Sjef 
van Hoof, Barbara Kuit and Zeeshan Ahmed. Thank you for your inspiring critics and the 
discussions we have had.

Juliette, thank you for your sharp vision and criticism, you made it possible to take a step 
at the place, to observe and to consider what I was doing and to stay close to myself. 

Sjef, thank you for all your inspiration, your inexhaustible source of references and always 
pointing out the right questions and observations to get that extra bit out of me. I would 
also like to thank you for your personal interests, I appreciate that very much.

Barbara, thank you for your innovative insights into the process and project and the many 
inspirations you offered. You took care and advised me to stay close to my own personality 
and design mentality, which was an important part of the graduation.

Zeeshan, thank you for your inexhaustible energy, enthusiasm and support in relation to 
3D concrete printing. It was an instructive process, and a new world that opened to me. I 
appreciate your hands-on approach which helped towards the development of a realistic 
concept.

Furthermore, I would like to thank my parents, brother and friends, without their support I 
could not have written this thesis. 

In particular my parents and brother, whom I have bothered a lot over the past year but 
who have always inspired me. Thank you for your unconditional love and support. 

Remi, thank you for your unconditional love. I was not always easy in the past year, I 
know that. It was special and beautiful to have the opportunity to graduate within the same 
studio with you. A process that I would not have wanted to do otherwise. You have inspired 
and motivated me a lot, I have always appreciated that.

I would also like to thank Pascal Cornelis (technician drawing office EDF Luminus) and 
Nicolas Luyten (administrative assistant city archive Ghent) for their efforts in providing 
information about the thermal power plant of Ghent Ham.

And of course to my fellow students, with which I have experienced a fascinating time. 
Thank you Alessia, Andrea, Anna, Celil, Danielle, Jonathan, Jory, Michael, Michel, Remi, 
Rik, Roy, Rukiye, Sander and Sinan.

Finally, I would like to dedicate this work to both my grandmother and my grandfather, who 
are unfortunately no longer among us.

Rick Abelen

‘s-Hertogenbosch, 1st of February 2019
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Figure 0.1.1. Photomontage with 
the power plant around 1950
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1. INTRODUCTION AND RESEARCH QUESTION

The meaning of the icon - 

As a starting point for the graduation studio ‘De Centrale Gent’, the city of Ghent was 
visited in order to get familiar with the atmosphere, the plans of the local municipality and 
the historical context of the city. This visit was the inspiration and beginning of an extended 
research and analysis concerning the city and the neighborhood Sluizeken-Tolhuis-Ham. 
The neighborhood of Ghent Ham is characterized by the high chimney of its power plant.

In order to understand the context of the neighborhood, and the connection with the city, 
theoretical research and analysis are done with respect to different themes. Not only to 
understand the historical context, but also the contemporary situation and future plans. 
Concerning the developments in the former harbor area, close to the neighborhood 
Sluizeken-Tolhuis-Ham, it is of interest to understand the vision on this area, which will 
become an important redefined part of the city. Therefore the neighborhood Sluizeken-
Tolhuis-Ham will present itself as a connecting element between the historical city centre 
and the redeveloped harbor area of the old docks. In order to define the characteristics of 
the neighborhood, its development and its architectural quality, research has been done 
on different scale levels. The research relates, for example, from historical developments 
and social backgrounds to natural structures, programmatic functions and infrastructure. 
At the same time, other infrastructural elements are described, for example the policy from 
the municipality of Ghent to increase the amount of bicycle use within the city.

In addition to the analysis and interpretation of the city and neighborhood, research in relation 
to 3D concrete printing formed an important part. Old ‘techniques’ and procedures are not 
always applicable in the present time. The desire arises to develop new methodologies 
for old problems. That is exactly the moment where old and new come together. Where 
the existing context of Ghent Ham with its old problems meets with new techniques such 
as 3DCP. Research into the techniques, possibilities and ambitions of concrete printing 
was the introduction for further specialization and innovation. In the study, five subgroups 
of three or four students each focused on improving possibilities for 3D concrete printing 
in relation to architectural design. Each group focused on different themes and aspects. 
Although the studies focus on different aspects, they are directly related to each other. The 
themes on the following page have been investigated within the different groups.

Figure 1.1.1. An iconographic depiction of Christ, Mary and Angels
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I - Transition
Research into architectural design and material optimization through a generative design 
process

II - Giuntwo
The development of a flexible system based on the stringer-panel method combined with 
dry and movable joints

III - Biomimicry
Research into nature-inspired porous patterns and forms by means of rapid liquid printing 
and CNC milling

IV - Scaffolders
Research into the stability of concrete in the wet phase during extrusion through a support 
material

V - Assembling
The freedom in the form of products raises the question in which way components can be 
connected and assembled in an innovative way

Based on the conclusions of the analyses, the concept and elaboration for the masterplan 
is developed. Research in relation to the city, neighborhood and 3D concrete printing, 
together with the development of a masterplan, are part of group research. The reports of 
this research can be requested from the author. 

The masterplan forms the basis for an individual research and design related to a specific 
site or location within the neighborhood. A great interest in the iconic power plant has 
contributed to the further development of this area within the individual research. The 
research question investigates and examines, among other things, the closed character 
of the former plant and the presence, position and relationship within the city and the 
neighborhood in relation to transformation and repositioning.

A new palace of justice fits seamlessly with the developments in the judicial landscape of 
Belgium and Ghent. This specific function also offers opportunities for the neighborhood 
as an important employer. The palace is an important institution that runs on many 
employees and gives the chance to reduce high unemployment rates in the neighborhood. 
Furthermore, the jurisdiction in Belgium has suffered a lot of criticism in recent decades, 
this specific function creates the opportunity to provide transparency and insight into the 
judiciary.

Research question -

In what way can an inaccessible industrial icon within city transformation reposition 
itself in the urban context by introducing an institutional and public accessible 
complementary program that enters into a relationship with developments in the 
city of Ghent?
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Excursion Ghent

This is a short essay with regard to a full-day excursion to the Belgian city of Ghent on 
friday the 16 of March 2018. A presentation about the area of the Oude Dokken was given 
by Agnieszka Zajac (project manager sogent). Furthermore, a guided tour through one of 
the old power plants was led by Luc Baeckeland (general coordinator ‘De Centrale Gent’, 
intercultural centre).

A first impression - We enter the capital of the Belgian province of East Flanders, the city 
looks vital at this sunny day. We park the car at Dock-South at the Handelsdock. One of 
the docks that is directly connected to the North Sea via the Ghent-Terneuzen sea canal. 
The slender chimney from the thermal power plant of Ghent Ham determines the city’s 
skyline. The chimney is an icon for the city and its developments. Today, the thermal 
power plant is more or less in the city, partly due to developments on the other side of 
the water. The masterplan for the Old Docks, designed by OMA (Office for Metropolitan 
Architecture), becomes reality. These developments introduce an important key position 
for the neighborhoods of Sluizeken-Tolhuis-Ham around the power plant in the urban 
fabric of the city, forming a bridge between the historic city centre and the Old Docks.

Via the former industrial neighborhood Ghent Ham, we walk to the historical city centre, 
where our appointment with Zajac is. The neighborhood seems to have two faces. On the 
one hand, it represents a great deal of vacancy, delinquency and poverty. On the other 
hand, there is a huge opportunity in the intermediate areas and old factory squares within 
the neighborhood. Through a gate between two facades sprayed with graffiti, we explore 
such an intermediate area. These courtyards are hidden places in the city. They represent 
an opportunity to revitalize the neighborhood and reduce social pressure.

The water of the Leie forms the literal separation and barrier between the old factory 
neighborhood and the historical centre. In a distant past, the Leie formed part of the 
defence structures and strongholds. This separation shows in a clear way how the city 
has grown and developed. The historic centre of Ghent exudes allure and prosperity. Via 
the Baudelopark and the Vrijdagmarket we walk past Ons Huis and Bondmoyson, two 
imposing Art-Deco buildings. We pass the Sint-Jacobskerk, a church that breathes the 
Romanesque and Gothic style. Another important movement in Ghent is Art-Deco, this 
style is frequently seen in the city. New and old come surprisingly together in many places 
within the city. An interesting manifestation takes place between the Belfry of Ghent and 
the Sint-Niklaas church. There, the city pavilion (stadshal) of Robbrecht & Daem located. 
Perhaps the best outcome of the project is the green Emile Braun square that was created 
in front of the pavilion.

We arrive in the building of the urban development company Sogent at Voldersstraat I. 
The project Oude Dokken is being revealed here. The rediscovery of water in the city is 
an interesting development. The water is an important carrier in many structural plans and 
developments within the city. Important concepts from Zajac’s story are water, participation, 

sustainability, public space, public functions, industry, industrial heritage and identity. 
Via the city centre and the Leie we walk back to De Centrale where general coordinator 
Luc Baeckeland awaits us. Baeckeland gives us a tour through on of the monumental 
buildings. The former turbine hall of this building is cut in two parts. One side is used as 
an intercultural meeting centre and provides space for theatre, dance and music. The 
other side is completely ‘intact’. De Centrale is living in two worlds, on the one hand in the 
present and on the other in the past. It feels like we are entering a scene from 1924. The 
turbine hall is a breath-taking space: high, open and with only a few objects. Underneath 
the turbine hall are the stone coal ovens and a shelter. Actually, the underworld is much 
more fascinating, a movie scene could easily be recorded here. A jumble of tubes and 
pipes covered with soot make a maze of this space.

The city of Ghent lives and looks vital, there is a lot of activity in the public spaces. In 
particular the historic city centre, which attracts a lot of people. New developments, such 
as the Oude Dokken, give a new impulse to the city. The intercultural centre in De Centrale 
is a pearl, a buzzing addition for the city. However, the surrounding district of De Centrale 
is worrisome. The area is characterized by overdue maintenance and social isolation, 
which is very unfortunate and not necessary. The neighborhoods of Sluizeken, Tolhuis and 
Ham can be considered as rough diamonds. The many former factory squares and the 
imposing power plants provide a unique situation with a huge potential.

Figure 1.1.2. Workman’s cottages 
Zonder-Naamstraat 46 and 48
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Figure 2.1.1. Ghent Ham, situated 
in a unique position near the 

historic city center

2. RETROSPECTIVE: ANALYSIS AND MASTERPLAN

The neighborhood of Sluizeken-Tolhuis-Ham covers the northern districts of medieval 
Ghent. During the 13th century, a number of suburbs had grown outside the large bend in 
the stream of the Leie. 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 character of this area is closely related 
to, and determined by, its function for skippers, shipyards and dockworkers. 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. Therefore, the area 
also had the largest concentration of visitors from all over Ghent. At the beginning of 
the 20th century and also after the Second World War much has been remediated. The 
watercourses have disappeared and the historical urban fabric has changed considerably 
due to all sorts of projects. However, today there are several traces of the past. Think for 
example of the parish church of ‘Heilige Kerst’, the slender chimney of the power plant 
and the striking façade of the old ACEC-building at the North dock (Bogaert et al., 1979; 
Vlaamse Vereniging voor Industriële Archeologie, 2017).
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Part of a larger study - 

The research and analyses which is done on different scale levels (e.g. city, neighborhood, 
building block and building) implied several conclusions. These conclusion formed 
the starting points for the development of the concept for the masterplan within the 
neighborhoods Sluizeken-Tolhuis-Ham. The neighborhood can function in the future 
as a natural connection between the new residential areas in the former old docks and 
the historical city centre. Besides that, the municipality points out several aspects for 
developing. Aspects such as the amount of greenery in the area and the stimulation 
of bicycle use instead of cars (Sogent, 2017). From the research and analyses can be 
concluded that the amount of greenery is limited in the neighborhood. Certain blocks are 
nearby existing parks and public green zones, however the areas are not large enough to 
fulfil to the requirements and demands of the municipality. Another problem which can be 
concluded from the research relates to the quality of the inner spaces within the building 
blocks. Furthermore, it can be noticed that the typology of the neighborhood varies in 
different perspectives from the new developments in the harbor area and the historical 
city centre. This undesirable situation is taken into account with the development of the 
masterplan. 

Several infrastructural problems were recognized. An important problem relates to the 
dominance of cars in the area. Not only the intensively used primary car road, but also 
the amount of parking lots within the streets, which partly define the character of the 
streets. Also the limited amount of bicycle lanes, does not correspond to the policy of the 
municipality. On the other hand, the neighborhood is not inviting for pedestrians, in contrast 
with the historical city centre. Finally the variety of functions within the neighborhood is 
limited and the offer of cultural programs is low. The range and variety of functions in the 
neighborhood is important, for example in relation to the policy of the municipality to attract 
more tourist and locals to these developing areas in order to reduce the pressure on the 
historical city centre (Municipality of Ghent, 2017).

Figure 2.1.2. The Dampoort, part 
of the city wall, was built in 1577

1,25 km2 

~11.000 inhabitants

158 km2

~260.000 inhabitants

Figure 2.1.6. Families and Ages (Ghent)
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0 25 50 75 100

Figure 2.1.3. Population of Ghent and neighborhood

Figure 2.1.4. Age and socioeconomic position (neighborhood) Figure 2.1.5. Positioning neighborhoods 
and power plant
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Figure 2.1.7. Diversity in the neighborhood and façade - illustration Metselaarsstraat

Until the end of the 20th century, the Oude Dokken were part of the harbor area of Ghent. 
When the harbor activities disappeared, future plans were for the old docks were created. 
Approximately 1500 new homes contribute significantly to the reduction of housing 
shortages in Ghent. In addition, there is sufficient space for offices, shops, recreation, 
culture and nature. The additional public services, such as a primary school, a district 
sports hall, the expansion of the public transport network and new cyclist and pedestrian 
bridges will provide an impulse for the neighborhood. From a historical perspective, 
the water of the old docks formed a hard boundary between the city centre and the 
different neighborhoods. The urban development brings the quays together. In the future 
neighborhood, open and built up zones alternate, directly opposite to each other, on both 
sides of the water. Because of the variety of open and built up areas, as many residents 
as possible have a view on the water and greenery (Sogent, 2017).

Zone A   312.000
Housing  253.000
Offices      18.000
Public space      9.000
Retail     13.000
Leisure     14.000
Hotel       5.000
 
Zone B   154.000
Housing  143.000
Offices       5.000
Retail       6.000

Zonce C  234.000
Housing  184.000
Retail     20.000 
Leisure     30.000

Power plant    10.000
Figure 2.1.8. Programmatic 

masterplan Oude Dokken

Total development area
700.000 (m2)
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THE MASTERPLAN

The concept for the masterplan is based on the implementation of a diagonal Boulevard in 
the existing context. This diagonal is introduced to break with the different street typologies 
that are present in de city and neighborhood. Namely, the organic street typology in the 
historical city centre and the orthogonal street typology in the former harbor area which 
will be redeveloped. The concept relies on breaking both typologies, whereby two diverse 
areas will be connected. Instead of connecting in a more subtle way, two areas are joined in 
a strong and direct way. Hereby, the boulevard presents itself as a joint between two areas 
and also functions as a central passage through the neighborhood. By implementing and 
locating a variety of functions close to the boulevard, liveliness and vitality is created. At the 
same time, more diversity in functions attract tourists and locals to the neighborhood, and to 
the redeveloped old docks. The orientation and direction of the boulevard is based on two 
important spots in the area, namely the Dampoort station and the Heilige Kerst Church. By 
connecting these two locations with the diagonal boulevard, people arriving at the station 
can discover the neighborhood in full potential. As the diagonal is crossing different building 
blocks, these blocks are opened up. The interior spaces reveal themselves and will be 
transformed into attractive places with a high standard for quality and comfort, therewith 
a new identity is introduced to the neighborhood. Because of the fact that a diagonal cuts 
through different building blocks, these buildings have the opportunity to be rediscovered. 
With the use of 3D Concrete Printing, the ‘wounds’ of these cuts are ‘healed’. An important 
theme in the masterplan relates to adjustments within infrastructure. The amount of car 
roads in the neighborhood is reduced. By introducing a ring road with one connecting 
diagonal, the neighborhood is transformed to a low traffic area. The amount of street 
parking is reduced and parking areas are moved and centralised towards the outside 
edges of the neighborhood. This results in a positive effect on the character an quality of 
the streets and pedestrian zones. Besides that, new bicycle routes are introduced which 
connect with the bicycle routes in the masterplan for the old the docks. The existing bus 
line, and new to developed tram line, follow the same routing as the car-ring road, around 
the neighborhood, connected with the city centre.

Figure 2.1.9. Masterplan and implementation
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Figure 2.1.11. A first vision on the transformation of the former power plant

Figure 2.1.10. Opening and redefining of the building blocks with industrial ‘hearts’

Figure 2.1.13. Boulevard and diagonal

Figure 2.1.14. Circulatoin, transportation and accessibility

Figure 2.1.12. Organic street typology and grid

P
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1

Figure 3.1.1. - 3.1.6. The power plant in its historical context and urban development

2

3 4

5 6

3.1 HISTORICAL CONTEXT

The power plant of Ghent Ham was built in the 1920s in the outskirts of the city. The 
construction of the diesel hall began around 1967. The high chimney of the power plant 
is since that time a characteristic element for the skyline. After the powerplant of Ghent 
Ham was integrated into the other power plants of EDF Luminus and connected to a 
national electricity grid, the diesel generators increasingly served as a power plant for 
peak moments. A major change at the site of the power plant was the replacement of the 
coal infrastructure by a STEG unit in 1993. The steam and gas turbines formed the starting 
point for a new generation of energy production. From 2006, the three diesel turbines were 
demolished. Nowadays, the power plant of Ghent Ham consists only of gas turbines which 
produce steam and electricity at peak moments (Grandjean, 2014).
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Urban expansions position the power plant 
from the outskirts of the city 
to a place in the city centre

1600-1700 1800-1900 1950-1980

Figure 3.1.7. The position of the power plant in relation to urban expansions

Data derived from the city archive of Ghent
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1920
Construction of

 Ham power plant

1926
Power plant 
operational 
with coal 
as fuel

1951
Power plant of 

35 MW is 
increased to 

122 MW

1958
Construction of 
district heating 

north side

1968
First diesel 
generator 

operational

1972
Second diesel 

generator 
operational

1980
Third diesel 
generator 

operational

1993
Degeneration coal 
infrastructure and 
replacement by 

STEG-unit 

2006
Out of service 

two diesel 
generators

2008
Inauguration new 

peak unit

1926   Low Pressure Power Plant 1951   Medium Pressure Power Plant 1968  Diesel Power Plant

Figure 3.1.8. From the old docks, a perspective on the complex of the power plant is offered 

Figure 3.1.9. Timeline from the development of the power plant (Data derived from EDF Luminus, 2017)



4342

Figure 3.1.10. The power plant and chimneys seen from the Ham

The two new gas turbines are started and used during peak moments, mainly in the 
daytime during the week and rarely at night or during the weekend. Since electricity cannot 
be stored, the power plant must be able to produce enough energy when many families 
light their houses or prepare food at the same time.

The peak units are able to start and produce energy in less than 10 minutes and therefore 
deliver electricity to the customer at the right time or moment. Moreover, these units 
strengthen the other power plants of EDF Luminus. For instance, the units can produce 
electricity if the wind turbines do not run because there is insufficient wind or the power 
plant can be used in case of emergency, for example with a so-called ‘black out’ of the 
grid. The power plant of Ghent Ham optimizes the operation of the largest steam and gas 
turbine plants of EDF Luminus that provide the basic production (EDF Luminus, 2017).

Figure 3.1.11. A bird’s-eye view on the complex before the expansion of the diesel power plant

In relation to the location of the power plant near residential areas, it is important for EDF 
Luminus to reduce the noise level and production of nuisance to a minimum. The sound 
generated by the power plant is not audible above the level of the ambient noise. Various 
measures were taken to ensure that the power plant became more quieter. For example, 
openings in the façade were sealed or provided with silencers and sound insulation was 
applied to reduce the noise of the air intake and chimney (EDF Luminus, 2017).
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Figure 3.1.12. The historical extension of the 
building is clearly visible in the façade

1980 1968

THE HISTORICAL SPLIT

The history of the power plant in detail - 

The former low pressure power plant with its protected art deco front façade and turbine 
hall, is nowadays an intercultural centre for performances, exhibitions and manifestations. 
The medium pressure power plant and diesel power plant are used, as mentioned before, 
during peak moments. From 1967 the power plant was expand with a new complex in which 
enormous diesel engines were placed. The first diesel engine of 22 mW was installed and 
operational from 1968. At that time, it was the largest diesel engine of the world. A second 
and a third engine would be operational from 1972 and 1980 (Bogaert et al., 1979). 

Diesel engine I: MAN, continuous power 22080 kW, 12 cylinders, length 23 m, width 6 m, 
height 13 m, total weight 1281 tons
Diesel engine II: MAN, continuous power 29440 kW, 10 cylinders, length 26 m, width 7 m, 
height 11, total weight 1120 tons
Diesel engine III: MAN, continuous power 29440 kW, 12 cylinders, length 22 m, width 7 m, 
height 14 m, total weight 1380 tons

Around these engines a sturdy and monumental building was created with one high and 
iconic chimney. With its 102 meters it was until 2012 the highest construction of the city. 
The chimney dominates the skyline of Ghent for decades.  

From 1981, as a result of the rise in diesel prices and the takeover by SPE (Cooperating 
Company for the Production of Electricity), the power plant would only be used as peak 
unit. In contradiction to the former low pressure plant, which is protected heritage since 
1999, the diesel plant is not protected. 

In 1993 the old units were replaced by a STEG unit which has a capacity of 42 MW. The 
STEG unit reuses rest steam of the production through an underground hot water pipe 
system that is used for the heating of a few hospitals, a university campus and residential 
areas (EDF Luminus, 2017).
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Figures 3.2.1. until 3.2.28. describe the richness of the 
power plant

The power plant is known to a large part of people in 
Ghent. Many residents have a relationship with the 
factory in one way or another. Some have worked 
at the site, others live under the smoke of the power 
plant, and others see the slender tall chimney every 
day from their bedroom window. The power plant is 
important in the skyline of Ghent, from all corners of the 
city, and from far and wide. Nowadays the power plant 
is also used for many cultural purposes. For example 
during the annual light festival in Ghent. The sober 
and traditional face of the plant contrasts with the rich 
inner world of the complex. The enormous gas turbines 
dominate the space in the building. A jumble of pipes 
and tubes, steam and gas is visible. The complex is 
kept in operation by approximately twenty employees, 
this is in contrast to the past. While the surrounding 
environment of the factory is going to change, there is 
no future perspective for its function as power plant. 
This creates the task to imagine of a future perspective 
for the complex. The building has always been a closed 
world, a place where people could not come. The key 
position of the complex within the neighborhood and 
city therefore foresees a function with a more public 
character.

3.2 URBAN CONTEXT
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Figure 3.2.29. The chimney as industrial icon within the city

Belfry      1380

GHENT AT HEIGHT

Until 2012, the thermal energy plant at Gent Ham was the highest building in the city of 
Ghent. With a height of 102 meters, the slender chimney dominated the skyline of Ghent 
for decades. Until recently, there was little support for highrise buildings in the city. In every 
project where there are towers that will reach 80 or 100 meters high, there is resentment. A 
frequently heard argument was that highrise buildings would not fit the scale of a historical 
city like Ghent. The historic towers of the Belfry, the Sint-Baafs Cathedral and the Sint-
Niklaas Church therefore dominated the skyline of Ghent for centuries. An exception to 
this history can be found in the famous Booktower by Henry van de Velde. Since 2012, 
the city reacts in a positive way to the development of highrise buildings. Already four 
high towers have been completed, and many others are under construction, including a 
considerable number within the plans for the redevelopment of the old docks. The High 
Building Memorandum constructed a vision within a detailed theoretical background and 
provides an driving force for a broader political and public support for highrise buildings. 
In the plans for the redevelopment of the old docks, concept designs for towers up to 
150 meters arise. The proverbial fear of the tower seems to be disappeared in Ghent 
(Wikimedia Foundation, 2018). 
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Figure 3.2.30. The Sint-Niklaas Church, The Belfry 
and The Sint-Baafs Cathedral dominated 

the skyline of Ghent for centuries

Figure 3.2.31. The Booktower (Boekentoren) is one of the most 
important modernist works of Ghent, and forms also 

an icon for the skyline of the city
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KasteellaanPerspective from Koopvaardijlaan

Dok-NoordLand van Waaslaan

Figures 3.2.32. until 3.2.38. visualize the visibility 
from different perspectives in the city on the 
historical chimney of the power plant

Warandestraat Baudelokaai

Julius de Vigneplein

The chimney as recognizable 
element in the skyline 

of Ghent that sees 
and can be seen
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Figure 3.2.39. Layout of the power plant

The Power Plant in its urban context

Diesel power plant

Medium pressure power plant

Offices

Supportive functions

Low pressure power plant

UAA10 High-voltage hall 12kV
UAA20 Substation building 36kV
UAA30 High-voltage station 150kV
UAA40 Transfo East + South (36/12kV)
UAA50 Transfo 1 (150/36kV)
UAA60 Transfo reserve (36/12kV) 
UBA10 Emergency services
UBA20 Transfo alternator GT
UBA30 Cabin 3
UBA40 Cabin 4 Diesel power plant
UBA50 Cabin 5 Diesel power plant
UBA60 Cabin 1
UBA70 Cabin 2
UCA Dispatching + exploitation rooms
UEJ10 Bunkering 1
UEJ20 Bunkering 2
UEL Fuel pumps building
UER Gas street building
UGR Buffer basins oil/boiler water
UGU Water purification building
UHA Boiler house
UHC Battery room
UHE Relay room
ULA Pumps demineralised water rooms
ULB Tube cellar
UMA Machine room
UMZ Diesel power plant
UPA Building watering
UST10 Stockroom
UST20 Workplace strong current
UST30 Workplace low current
UST40 Workplace mechanical maintenance 
UST50 Iron storage
UST60 Gas bottle storage
USU Storage of chemicals 
USV Laboratory
UTF Wet compressed air vessels room
UYA Adminstrative building
UYB Community center
UYC Former power plant

Figure 3.2.39. describes the lay 
out and urban context of the power 
plant. Just before the first world war 
an urban power station was built in 
the Bomastraat. From 1926 a new 
era followed. From that moment, 
the quay of the Handelsdok was 
chosen for an easier supply of coaks 
via rail and through waterways. 
The original office building in the 
Kraankindersstraat already reveals 
some art deco elements. A new 
phase of more modern and less 
ornamented buildings followed at 
the end of 1967. Lather on, coaks 
was no longer supplied via the water. 
For that reason, the impressive 
unloading installations, boiler 
houses and four chimneys could 
disappear along the Handelsdok. 
A park for the neighborhood would 
came in place (Bogaert et al., 1979).
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Three turbines positioned in a rigid 
structure of concrete columns

3.3 COMPLEX INVENTORY AND ANALYSIS

The power plant of Gent Ham is an impressive complex. The diesel power plant is the 
largest building and producer of the production landscape. With a length of 90 meters, a 
width of 40 meters and a height of 30 meters, a safe and conditioned site is provided for 
the three turbines in the building. On top of this volume is the imposing chimney positioned 
that reaches up to 102 meters. The building is characterized by a rigid concrete column 
structure. The columns vary from 1x1 meter in the production hall to 1.5x1.5 meters under 
the chimney. The building consists of three aisles in the longitudinal axis. The two side 
aisles provide space to the turbines and the central nave to all supportive machinery, such 
as boilers and tanks. In the cross-sectional axis of the building, the building consists of 10 
aisles. The two outer aisles support the middle eight aisles. The outer aisles are positioned 
at the height of the outside ground level for the delivery of goods and materials via trucks 
and transport. The middle eight aisles, the largest part of the factory, is 1,60 meters below 
ground level. This gives the special situation that workman must first descend before the 
factory floor can be entered. This specific lower position of the factory floor was realized, 
among other things, in order to better control and reduce noise production in relation to 
the surroundings. Furthermore, the turbines are positioned on a concrete foundation with 
a height of 1,5 meters. The substantial foundations carry vibrations caused by the turbines 
to the ground. The factory is characterized by a complex landscape of floor slabs and 
walkways. These walkways provide space for maintenance of the turbines and access to 
cabins, transformers, tanks and boilers. In the heart of the building, at a height of more 
than twelve meters, the control room is positioned. The various floor slabs are connected 
with each other by stairs, pipes and tubes. An interesting observation about the complex 
is the ‘empty’ quadrant within the factory. Where three diesel turbines used to operate, two 
gas turbines are now in operation. One of the diesel turbines has already been removed 
from the complex and results in an empty space within the lay out of the building (Vlaamse 
Vereniging voor Industriële Archeologie, 2017).

Level +4,60m

Walkways

Level +5,60m
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Figure 3.3.10. West façade (adjacent to Zonder-Naampark) Figure 3.3.11. North façade (adjacent to power plant)
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A special element within the history of the power plant relates to the expansion of 1980. 
This expansion can be clearly seen in the plan and elevation. In the past, the chimney was 
positioned at the edge of the complex. Nowadays, due to the expansion, it forms the centre 
of the factory. The expansion of the building can clearly be seen in the deviating aisle size 
and the sequence of columns at the centre of the complex. The primary hierarchy in the 
façade is organized by the slender chimney and in the floor plan by the clear layout of 
the complex with respect to turbines and supported machinery. The expansion of 1980 is 
characterized by a sober design. Where the original complex from 1968 is ornamented 
with slender windows which result in a large amount of light on the work floor, the extension 
is completely closed. This is clearly expressed in the rhythm and repetition of the façade. 
From far way, the building can be interpreted as a relatively flat and massive box, with 
the exception of the slender chimney on top of the building. When the façade is studied 
in more detail, a refinement can be noticed in the use of blue stone plinths, high windows 
with glass blocks and brickwork (Vlaamse Vereniging voor Industriële Archeologie, 2017).
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Figure 3.3.12. Symmetry in the façade and plan

Figure 3.3.13. Rhythms in the façade and plan

Figure 3.3.14. Hierarchy - depth in the façade
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Figure 3.3.15. The main turbine hall

The inside of the diesel power plant is characterized 
by concrete columns, overhead cranes and 

turbines with pipes and tubes

Figure 3.3.16. Detail from one of the turbines
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power plant
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Figure 3.3.18. The infrastructure, engines and boilers of an ocean liner

A hand-drawn section from the first factory (Figure 3.3.19.) shows the organization and 
layout of the complex. Notable is the position of the chimney, which at that time was not 
situated in the middle of the power plant. Due to an expansion of the power plant in 1980, 
a large volume was created at the south side of the factory (left-hand side of the drawing). 
Somehow, this section is reminiscent of the structure of an ocean liner (Figure 3.3.18.). 
Also there, a complex structure of turbines, boilers and tanks is visible with an imposing 
chimney as visible element on top. The following reasoning is applicable, how abstract 
and simple the appearance of the exterior seems to imply, how complex and rich the inner 
world is. A circumstance that manifest itself within many structures and processes.

Figure 3.3.19. Original hand-drawn section from the first power plant of 1968

From 1972, the first and second diesel generator were operational

Data derived from EDF Luminus
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Figure 3.3.20. Materialization South façade

Figure 3.3.21. Materialization East façade

THE MATERIALIZATION AND ELEMENTS

The materialization and elements within the building are recognizable as archetypal 
factory architecture. The slender windows with steel frames of about ten meters high are 
characteristic for the complex. Through the glass blocks (glasdallen), the factory floor is 
filled with light. The building is stony and largely made up from masonry. The masonry is 
subtly elevated above ground level by a bluestone plinth. This plinth is like a frame around 
the entire building and comes back in various details and elements such as bottom sills, 
frames and put pieces. The original power plant from 1968 is detailed in a more rich way 
than the expansion of 1980. A concrete parapet defines the face of the building up to three 
meters. The extension is directly situated towards dwellings in the neighborhood of Ghent 
Ham. In this specific situation, reducing noise pollution is of extra importance. Plastic 
slabs have been used for this reduction. Furthermore, the diversity in applied masonry 
is notable. The chimney is executed in a darker and more reddish brick shade than the 
original complex, while the expansion is built up from bricks with a lighter shade (EDF 
Luminus, 2017).
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Figure 3.3.22. Characteristic elements of the power plant

Figure 3.3.23. The masonry chimney

Plastic slab

Hand-molded brick

Glass blocks (glasdallen)

Blue hardstone

Steel

Aluminium
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Figure 3.4.1. - 3.4.5. Free space in transformational designs

The factory and its appearance is often a metaphor and reflection of its product or the 
desired message or influence on society. The factory, in the broadest sense of the word, is 
often a harbinger of what awaits the world. After all, a discovery is made there, a product 
is invented or a process developed. That is why one could consider the factory as an 
image of modernity or change, sometimes a utopia. A building with often a pronounced 
appearance, outstanding in its surroundings (Mills, 1978).

The factory is also a reflection of the environment or the field in which it operates (Garner, 
1992). The power plant in Ghent is a fascinating example of this. The building has always 
played a dominant role in the urban ensemble. It was an important complex for the city. 
The huge coal-fired turbines provided electricity and heat for the city. The required gigantic 
amount of coal was supplied via the channel. A large amount of people who were living in 
the neighborhood was being employed because of the plant. A situation that would cause 
a change in the neighborhood when the coal turbines were replaced by gas turbines. 
The gas turbines and new techniques of production ensured that fewer employees 
were needed. A large part of the employees from the surrounding neighborhood were 
fired, which also meant a loss of the identity of the neighborhood (Giedion, 1971). The 
recognizable plumes of smoke from the iconic chimney were a thing of the past through a 
process of reusing the steam. 

What remained was the gigantic factory with the chimney on top of it. The power 
plant represented typical factory architecture. Efficient and effective design decisions 
characterized the complex (Munce, 1960). An example of this is the ‘honest’ concrete 
structure or the high windows in the façade that, very practically, provided the work 
floor with daylight. The rigid but clear structure was complemented by the chimney. The 
chimney was often a needle in the landscape (Winter, 1970). Schinkel often spoke of 
a slender obelisk, but often referred to the factory architecture as a formless monster 
(Darley, 2003). Factories are often highly appreciated today, they provide insight into 
the past and offer the possibility to base the future on this history. However, often one 
imagines the factory as a too romantic image, a fact that does not always seem justified. 
After all, the factory is often no more than a rigid structure, based on the most efficient and 
economical possible way. The former power plant of Ghent Ham is all about the turbines, 
the building around it is only an enclosure to protect this forbidden world. The factory 
shows this observation in a clear way in the expansion of 1980. Where the original factory 
of 1968 shows characteristics of architectural styles and refined details, the expansion is 
no more than a large plain of bricks.

But often, a factory, like the one in Ghent, offers several advantages. For example, the rigid 
column structure, which gives the building a great flexibility and therefore a perspective 
on the future, with a new interpretation or function (Brouwer & Brookman, 2002). And with 
that, the factory seems to implement what Le Corbusier once said: “Factories are the first 
fruits of the new age”. It is possible to name several fascinating examples of interesting 
transformations that reinforce the argument of the flexible factory structure. Consider for 
instance the transformation of the Battersea power station in London (1), the former power 
plant Tejo in Lisbon (2), Sesc Pompeia in Sao Paulo (3), Tate Modern in London (4) or Fiat 
Lingotto in Turin (5). All these buildings ‘tested how far you could go’ with transformations 
without losing the identity or character of the original building. An example of this is the 
old turbine hall of the Tate, the discovery to completely disassemble the space except the 
crane lane and the façade of the building, caused free space. A great good that would later 
be used for many purposes.

3.4 CONCLUSIONS BY ESSAY
Factory as icon

1

2
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Figure 4.1.1. The White March of 1996 in Brussels

4.1 INTRODUCTION AND MOTIVATION

Court of appeal as entity - 

A majority of the Belgian inhabitants have little faith in its jurisdiction and the judiciary. 
There is a clear argumentation for the negative developments in the trust of the judiciary. 
In the eighties and nineties, the Belgian government faced many political scandals that 
also involved the judiciary. As a result, there is a persistent crisis of confidence. The face 
of justice is violated.

In Belgium, the court of appeal examines the appeal against judgments of the court of first 
instance and the commercial court. A verdict of the court of appeal is called a judgment. 
The judges are called counsellors. There are five courts of appeal in Belgium, each with its 
own jurisdiction. Courts of appeal consists of a room for civil-, commercial- and economic 
affairs, a chamber for criminal cases and a chamber for juvenile cases.

The room of indictment consists of three councilors. After the suspect has been accused, 
they call him the accused. The room of indictment is a research court. The public prosecutor 
is represented at the indictment office by a member of the public prosecutor’s office, 
usually an advocate general. The labor court of appeal deals with the appeal against 
decisions of the labor court. A verdict of the labor court is also called a judgment (College 
Hoven en rechtbanken, 2017).

Towards an efficient and clustered court of appeal - 

The blueprint for the judicial reformation translates itself into clear outcomes: 
(Federale overheidsdienst Justitie, 2015)

-Arrondissements get more autonomy in terms of resources and employees
-More opportunity to work with specializations within an arrondissement
-Better collaboration opportunities between small and medium-sized entities
-More efficient management of the police forces
-Changes within the court’s workload
-New services and programs
-Changes to the court’s organization and jurisdiction
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Figure 4.1.2. The negative imaging of judiciary throughout the years



8382

Figure 4.2.1. The judiciary of Belgium
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4.2 THE SYSTEM AND THE PEOPLE

Judiciary of Belgium - 

The Belgian law is derived from the French law (Napoleonic law). Like most European 
systems, it is a continental legal system. The judiciary in Belgium is regulated by the 
Belgian Constitution and the Belgian Judicial Code.

Belgium is divided into 5 judicial areas, 12 judicial districts and 187 judicial cantons. The 
legal issues which they treat are subsequently subdivided into civil cases, criminal cases, 
social affairs, financial-economic affairs and youth cases. The judiciary is organized 
hierarchically and regionally. Depending on the type of dispute, the individual judiciary 
bodies are entitled to judge. If an appeal against a decision is possible, this will be executed 
by a body that is hierarchically or regionally higher than the body that judged (College van 
Hoven en rechtbanken, 2017).

The judiciary is divided into four levels. The first level of peace courts, fulfills jurisdiction 
about small civil cases (1 per judicial canton, total 187). Police courts give judgment in 
small criminal cases (at least 1 per court district, total 15). The second level with courts 
of first instance (1 per judicial district, total 13) consists of a chamber for civil affairs, a 
chamber for criminal cases, a chamber for juvenile cases, a chamber for sentencing and a 
council chamber. Labor courts issue a ruling in social disputes (1 per judicial area, total 5). 
Commercial courts rule on trade and economic matters (1 per judicial area, total 5). The 
third level with Courts of appeal (or palace of justice) (1 per judicial area, total 5) consists 
of a chamber for civil-, commercial- and economic affairs, a chamber for criminal cases, 
a chamber for juvenile cases and a room of indictment. The fourth level in the form of the 
court of cassation pronounces judgment on formal defects in the case law of courts (1 for 
the whole country). In addition to the four levels in the judiciary, the court of assizes exists 
for special criminal cases with a people’s jury against which no appeal is possible (1 per 
province, total 11) (Federale overheidsdienst Justitie, 2017).

Federal territory

Judicial territory (province)

Judicial district

Canton
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Broadly speaking, the territorial structure, the division into courts and the management 
techniques within the judiciary are still the same as when they were created during the 
annexation of the regions in the French Republic in 1795. “The number of judicial districts 
will be reduced by at least half - coalition agreement Di Rupo, 2011”. The reformation of 
justice and its judicial landscape are a reason for the reinterpretation of the court of appeal 
in Ghent. The reformation and accompanying agglutination also fit into a broader trend of 
more efficient processes within judging (Beheerscomité Informatica van de Rechterlijke 
Orde, 2016). 

Figure 4.2.2. The hierarchical and regional structure of the judiciary

5 Judicial Areas

12 Judicial Districts

187 Judicial Cantons
Peace Court

Court of Appeal

Labor Court  |  Commercial Court  |  Court of First Instance  |  Police Court

The reorganization of the judicial landscape 
includes clustering of facilities and 

improvement of efficiency

Mons

Liège

Brussels

Antwerp

Ghent

Figure 4.2.3. The five judicial territories of Belgium

The judicial reformation has been discussed for more than twenty years. Since the Dutroux 
case, public opinion asks for, and politics promises, a reformation. A new judicial landscape 
with 5 judicial areas and 12 judicial districts with greater mobility for the magistrates so that 
the structure of the system can not only be organized more autonomously, but also more 
efficiently. This makes the reformation of judiciary one of the most important reformations 
that the government has included in the coalition agreement of 2011. From all aspects, 
this reformation can be seen as a milestone in Belgian institutional history. The reformation 
covers the compression of 27 judicial districts to 12 new judicial districts, which are 
represented by Brussels, Eupen and the 10 provinces (Heymans, 2017; Vanrenterghem, 
2018). 
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Figure 4.2.4. The judiciary in Ghent

The judicial landscape of Ghent is concentrated in and around the historic city centre. 
Since 2007, the court of first instance with accompanying functions has been situated in a 
new complex at the Rabotpark. With this complex, the first step towards a clustered and 
more efficient judicial landscape has been created. The various archives and the house 
of justice are spread throughout the city with the different archival documents and judicial 
papers. More outside the city centre, the house of detention is situated. Currently, the 
court of appeal is situated at various locations in the centre (Rechtbank van eerste aanleg 
West-Vlaanderen, 2017). Also this court is on the verge of a new judicial landscape. The 
judiciary has the task of organizing a similar clustering and more efficient jurisdiction for 
the court of appeal. This implements that various locations throughout the city will be 
conglomerated. The court of appeal of today does not offer sufficient possibilities, space 
and capacity for this. The former thermal power plant alongside to the Achterdok in Ghent 
Ham offers an appropriate location for a new palace of justice. The complex is situated 
near the historic centre of Ghent where also other judicial functions are located, a good 
connection within the judicial landscape is therefore guaranteed. The former power plant 
is located in the middle of a neighborhood where notable developments will take place. 
With the redevelopment of the old docks, the neighborhood of Ghent Ham will become 
more part of the urban landscape. This means, for example, that an increase in public 
transport facilities will be visible in the future, including the transformation and expansion 
of the Dampoort station (Sogent, 2017). In conclusion, it is possible to state that the former 
power plant offers various argumentations for being an interesting location, with a lot of 
potential, for the new palace of justice.

new Palace of Justice Ghent Ham

current section Court of Appeal

current section Court of Appeal

Court of First Instance

House of Justice

Detention house

Archives
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Figure 4.2.5. The typical structure and layout of a courthouse
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TYPICAL COURTHOUSE STACKING

The circulation in a court of appeal is characterized by three separated and segregated 
routes. These routes are used respectively by (I) staff and judges, (II) defendant(s) or 
accused persons and the (III) public. Security and safety form the base of this elementary 
trinity in circulation. The three routes should be characterized by simplicity, clarity, 
directness, efficiency and effectiveness (Hardenbergh, Tobin & Yeh, 1991). The courtroom 
can be considered as the interface between all the different circulations and routes.

Staff and Judges
The circulation and accessibility of the court for staff and judges provides a safe and 
secure route through the building in relation to the public circulation and the defendant(s). 
This circulation offers the possibility for movement between courtrooms, offices and other 
related functions. In addition, judges use this circulation for access to secured parking 
facilities and elevators which are connected to courtrooms and supportive functions.

Defendant(s) or accused persons
A secure and safe route provides the circulation of defendants or accused persons. In 
addition, there should be the possibility for a protected and secluded entrance to the 
building complex. For example in the form of a sally port or secure vehicular parking. 
In general, accused persons in custody are not directly escorted to the courtroom. After 
arriving in a secure parking, they are often escorted to a secure holding and staging. There 
are also separate elevators for the defendant(s) next to the courtrooms. In its totality, the 
secured zone consists of a vehicle sally port, holding cells, control rooms and staff offices. 
Accused persons may not interfere in any way with the public- and staff circulation.

Public
The public circulation and accessibility of the court largely determines the openness 
and transparency of the building. It provides a literal insight into the jurisdiction and the 
functioning of the judiciary. The public circulation provides access to the various areas in 
the court for example to attorneys, clients and witnesses. Public spaces within the public 
circulation can be used to functions such as the lobbies, public elevators or escalators,  
brasseries or waiting areas. 

Central areas

Courtrooms

Offices

Supportive functions
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Main courtroom 
(300 persons)

Complementary courtroom 
(120 persons)

Press accommodationsPublic entrance, reception and lobby

Canteen, brasserie or restaurant

Law library

Courtrooms

Central areas
Figure 4.2.6. The variety of functions in the courthouse
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Figure 4.2.7.The lay out of the courtroom

Figure 4.2.8. Courtroom inside the palace of justice 
in ‘s-Hertogenbosch, The Netherlands: designed 

by the Belgian architect Charles Vandenhove
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Figure 4.2.9. The variety of functions in the courthouse

Court related functions

The palace of justice performs an important public and institutional role in its urban context. 
The judicature should be open and accessible to the public. It is important that access is 
not only provided to persons who are directly or indirectly involved with the judiciary and 
case law. The National Center for State Courts reasoned that “court facilities should be 
safe, accessible, and convenient to use” (Reno et al., 1997). This reasoning implies that 
the court of appeal occupies a central position in its urban context. The central position 
is supported by, for example, the presence of parking facilities, a main street and public 
transport. Parking facilities are particularly important due to frequent daily use for court 
hearings, for example by family, friends and media. Therefore, a drop-off zone at the 
entrance of the judicial complex would be desirable (National Center for State Courts, 
2015). Furthermore, the presence of an adjacent public plaza or square and boulevard are 
important factors for the accessibility and openness of the complex. The court of appeal 
is a lively institute which consist of large traffic movements from public and staff. The 
proximity of functions should reflect itself in the organization within the courthouse. In 
general, it is possible to state that a courtroom which generate a large volume of traffic 
should be located on the lower floors of the complex. In addition, the supporting court 
related functions, such as defendant waiting rooms and staff offices, are situated nearby 
the courtroom. Small courthouses have in general a horizontal circulation pattern. On the 
contrary, large courthouses are organized around a vertical circulation pattern. Escalators, 
elevators and stairs move the different users within the complex to their destinations. It 
is important to emphasize that, as mentioned before, circulation in a court of appeal is 
characterized by three separated and segregated routes. This results in a multiplication 
of three in relation to elevators and stairs. Therefore, the combination and clustering of 
courtrooms in groups of two, four or with offices provides interesting benefits in circulation 
and efficiency. It reduces for example traffic which make use of an elevator. Another 
important position strategy relates to functions which require after-hours access. These 
functions should be located on the first floor. A typical example is the archive and library 
which is often used after closing (National Center for State Courts, 2015). 

Central areas

Supportive functions

Supportive functions (staff)

Others
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Court facilities should reflect 
the independence, dignity

 and importance of our 
judicial system in 

their design

Palace of justice as denotation - 

In the (recent) past, courthouses were often a dominant institute within the city. 
Architecturally speaking, the Palladian influence can be seen in many courthouses. 
Principles such as symmetry, hierarchy and order were often recognizable in the complex. 
The courthouse has often a central location within the city. The use of a classical Greek 
tympanum was common, and the use of rotundas and domes attempted to create a 
central place. Traditionally courthouses arose with an architectural language of strength 
and dignity. Esteem for justice and law reflects itself often in large columns, heavy doors, 
and grand staircases. The message which the court should convey reflects the values of 
the judicial system and shows the importance of the judicial process. The quality of space 
translates itself consistently in form and mass to all levels of detail within the building 
(National Center for State Courts, 2015).

“The courthouse became not only a powerful place within the community but also a 
visual reference to people approaching the town, often dominating the town’s skyline.” 
(Hardenbergh, Tobin, & Yeh, 1991)

The building developed into a place where not only jurisdiction took place. The court of 
justice became an important place for commercial activities and brought people together. 
When the court was in session, the most activity took place.

All the different users of the building will have a different point of view on the symbolism 
and functioning within the building. From the perspective of the judge, the building will be 
experienced in a different way in comparison with an administrator, lawyer, defendant or 
visitor. The arrangement and positioning of different spaces and users should therefore 
reflect the appropriate relationships between the judicial authority and other users. The 
circulation within the building is an important factor in this. Building circulation reflects a 
hierarchy of spaces. From a historical perspective, one could conclude that the palace of 
justice has obtained its position and identity through its size, specific architectural elements 
and position within the urban fabric. The unique identity has remained, regardless of an 
architectural epoch or style influences.
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Figure 4.2.10. People in the court of appeal

The Court of Appeal is used by a variety of people, for example: judges, witnesses, 
victims, registrars or press. Each functional space has unique requirements that should 
be addressed during the development of a court of appeal (National Center for State 
Courts, 2015).

Presiding Judges
First Chairman - The first chairman is in charge of the court of appeal
Room President - The room president is a magistrate which is a member of the court
Counselor - counselors are magistrates who are part of the court of appeal
Judge in the Family and Juvenile Court - The judge in the family and juvenile court is 
specialized in family and juvenile law
Deputy Counselor - A deputy counselor is a person who must comply with a number of 
legal conditions and is called upon to sit in a court of appeal if the first counselor is absent

Public Prosecutors
Attorney General - The public prosecutor’s office at the court is led by the attorney general
First Advocate General - The first advocate general is the magistrate of the public 
prosecutor’s office
Advocate General - The advocate general is a member of the public prosecutor’s office 
and has its seat in the court of appeal
Substitute Attorney General - The substitute attorney general is a magistrate of the public 
prosecutor’s office at the court of appeal.

Registrars
Principal Registrar - The principal registrar is responsible for the proper functioning of the 
registrars and is in charge of the registry
Registrar-Head of Service - The principal registrar is assisted by the registrar-head of 
service and registrars
Registry - The registry assists the judge in the exercise of his judicial function

Supplementary staff
Legal Secretary - The legal secretary is a doctor or master in law who assists the magistrate
Judicial police - The judicial police ensures safety in the courthouse
Messenger - The messenger ensures that court hearings are running orderly and is also 
the person to whom all kinds of practical questions can be asked

Others
Suspect - The suspect is innocent until proven otherwise and during a criminal case, the 
suspect is facing the judge
Victim - Victims may tell during the court hearing what happened to them and what that 
means to them
Witness - The witness tells what he has seen or heard
Lawyer - A lawyer provides assistance and usually acts as a representative of a party in 
legal matters
Press - Journalists can attend court hearings of which they make a report for a newspaper, 
website, radio or television
Audience - In public meetings audience can seat in the public gallery to observe the court 
hearing
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Lady Justice in art and sculptures -

Lady Justice is a Roman goddess and the personification of the law. An image or sculpture 
of Lady Justice can often be found on courthouses. Lady Justice is usually depicted as a 
blindfolded figure, with a sword in her right hand and a libra in her left hand. On the oldest 
images and paintings she is depicted with uncovered eyes. The blindfold stands for justice 
without regard to persons, in other words one could say that in this way not the persons 
are heard and condemned, but only the facts and deeds they have committed. The libra 
represents the weighing of the proofs and testimonies, which may or may not speak in 
favor of the defendant. The sword represents the verdict that is pronounced (Edwards, 
2015). In the design of a court of appeal one could start from the conceptual image of 
the jurisprudence in the present time. The role for Lady Justice as referee in disputes 
between two parties has increased over the past decades at which the role of the sword 
has decreased. This imposes a balance for everything what we have agreed with each 
other so that it is clear through law. Moreover, the place where justice is spoken should 
have an abiding and not time-related character. While in the last decades the jurisdiction 
has become more controllable and opener in relation to procedure, the blindfold has 
still retained the same values. This means that clarity and transparency of an entrance, 
vestibule and courtrooms is desirable. The different stratifications, characteristic for a 
complex society, can be emphasized in the various building components (National Center 
for State Courts, 2015).

4.3 SYMBOLISM AND THE FACE OF JUSTICE

Figures 4.3.1a. Libra b. Blindfold c. Sword

Figure 4.3.2. A painting of Lady Justice from 1857 by Carl Spitzweg

“In courtroom layout, the communication of social and judicial values 
should be given equal weight to the design’s functionality.” 

Hardenbergh, Tobin, & Yeh, 1991
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Figures 4.3.3. until 
4.3.32. reflects the 
imaging of Lady 
Justice in different 
cultures, nations and 
through different 
backgrounds
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Since a distant past, the court has been an important institute and powerful pillar of the 
society in which it operates. The architecture, or ‘face’, of this institute partly suggests the 
importance of what takes place behind, the often closed, walls. A view on the world through 
different examples and types of courts of appeal shows that there are several similarities 
but also differences. The institute is often characterized by an authoritative, orderly and 
prominent architecture. In the examples of the 19th century, a clear system of hierarchy 
and proportion can be observed. For example in the staircases and a difference in height 
and stature. The common people had to look up to the judiciary, a partly deterrent effect 
lay at the basis for this. The court was the place where people absolutely did not want to 
come. However, the position of the court in society has changed. The judiciary has become 
more accessible on some fronts than before. On the one hand because the institute no 
longer profiled itself, or to a lesser extent, as a power that stood above the people. This 
was partly due to the fact that the court wanted to profile itself as an institute that stood 
in the middle of society, and in this way had a good understanding of what was going on 
there. On the other hand, it was desirable to give more insight into the functioning of the 
judiciary. They aspire to create more transparency in the decision-making and procedures. 
This was also a result of increasing criticism on the judiciary and its acting. Transparency 
is therefore an essential instrument to create trust and support in the judiciary (Swatt, 
2011). This trend seems to continue to this day. This can be seen, for example, when one 
studies the court buildings in which the judiciary is operational. Explore, for example, the 
new court of Amsterdam or the Paris courthouse. Both buildings are characterized by a lot 
of public space, ‘transparent’ facades and plinths which affiliate their surroundings. The 
court has thus been transformed over the past centuries from a closed institute to a more 
open and public building. At least, that is what the imaging makes us believe. In addition to 
transparency one can also notice another observation. The 19th century examples show 
a rich and decorated architecture. Corinthian columns, sculptures, domes and staircases 
reinforced the ‘image’ of the court. These characteristics are hardly noticeable in more 
contemporary examples. Often the court is largely related to its environment. There is 
also a more generic architecture which can be noticed. The complex is therefore often no 
longer ‘outstanding’ or recognizable as a court. The question that arises is whether this is 
a desirable trend (National Center for State Courts, 2015).

Figures 4.3.33. until 4.3.44. The face of justice (I)
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Figures 4.3.45. until 4.3.60. The face of justice (II)
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To gain better insight into the design techniques, spatial organizations and atmospheres 
within the palace of justice, relevant examples and references are further researched. It 
has been decided to examine two contrasting examples, illustrated in a different country 
and zeitgeist. The first reference is the extensive palace of justice in Brussels, opened 
in 1883 and designed by Joseph Poelaert. The complex, with a built ground surface of 
26.000m2, is larger than the Vatican St. Peter’s Basilica (Regie der Gebouwen, 2017). 
Poelaert receives until this day much criticism on his plan from residents and colleagues. 
A large part of the surrounding neighborhood was expropriated and demolished. Architect 
Victor Horta had a strong opinion about palace of justice as follows: “Cyclopean architecture 
sprang from the imagination of a dwarf, without knowledge of the human scale” (Ministerie 
van het Brussels Hoofdstedelijk Gewest, 2001).

In contrast to the palace of justice in Belgium, a modern Dutch reference has been studied. 
The supreme court of The Netherlands, opened in 2016 and designed by Kaan architects. 
Also in this building the highest legal authority of the country is situated. Other than the 
extensive justice palace in Brussels, this complex is more compactly organized around 
a number of voids (Kaan Architecten, 2016). The plinth of building opens to a greater 
extent to its surroundings in comparison with the palace of justice. A difference can also 
be noticed in materialization and tectonics, where the palace of justice is mainly made of 
natural stone (including blue stone) and marble, the supreme court of The Netherlands 
has a more transparent structure through the application of glass and aluminum.

The analysis examines themes such as morphology, hierarchy, rhythm and repetition, 
proportion, elements, materiality and functional organizations.

4.4 REFERENCE PROJECTS

Figure 4.4.1. The lobby of the Paris Courthouse
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PALACE OF JUSTICE BRUSSELS
Brussels, Belgium

The palace of justice in Brussels (110.000m2) would become a monument to eternity. At 
the end of a monumental axis, looking out over the city. The palace houses the entire 
judicial landscape of Brussels. Due to its strategic position on top of the Galgenberg, the 
palace of justice would become an important part of the skyline and also give the judiciary 
the greatest possible appearance (Ministerie van het Brussels Hoofdstedelijk Gewest, 
2001).

An architecture competition was written for the design of the complex, none of the entries 
was considered and judged as potentially good enough. Joseph Poelaert was a member 
of the jury committee who assessed all submitted designs and finally got the assignment 
himself. His design is characterized by clear axes, courtyards and classic style elements 
accessible through and around the imposing Grande salle des pas-perdus. Everything 
in the building indicates a desire for monumentality and grandeur. An example of this 
are the richly detailed façades. The monumental eclectic façade consists of various 
classical style characteristics such as a clear proportion, hierarchy and symmetry. All this 
is reflected in the application of columns, architraves and domes. The façade has a large 
verticality with staggered rhythms and rehearsals that all end in the imposing dome. A clear 
implementation of proportion has also been applied in horizontal observation. The façades 
have a central primary axis of symmetry in the middle, a secondary axis at the ends and 
a tertiary symmetry axis between the columns in the side aisles. The clear symmetry 
in the building supports the monumentality of the complex and the interpretation of its 
entrances. The plan corroborates these principles to further dimensions. The courtrooms 
are situated at the central courtyards, while the offices are on the outer façade. The large 
hall in the middle of the building offers a breathtaking view on the large dome and connects 
all functions and corridors within the palace of justice. The use of different materials and 
natural stones such as marble and blue stone emphasizes the monumentality of the 
complex and to a large extent determine the appearance within the interior (Regie der 
Gebouwen, 2017).

Figure 4.4.2. The main entrance hall in the palace of justice 
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Figure 4.4.3. The dome on top of the Grande salle des pas-perdus

Figure 4.4.4. One of the many lobbies

Figure 4.4.5. The vestibule of the Grande salle des pas-perdus

Figure 4.4.6. One of the courtrooms in the palace
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Figure 4.4.7. Main floor plan

Figures 4.4.8a. Courtrooms b. Offices

c. Central areas d. Courtyards

e. Circulation areas f. Supportive functions

Functions - public to private
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Figure 4.4.9. Façade Poelaertplein
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Figure 4.4.10a. Symmetry

Figure 4.4.10b. Rhythms

Figure 4.4.10c. Hierarchy



119118

Figure 4.4.11. Characteristic elements of the palace
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Figure 4.4.12. Archive door
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The supreme court of The Netherlands (28.000m2) is located in the historic city centre of 
The Hague. The building is characterized by a transparent glass façade that provides a 
lot of connection with the street and city, especially in the plinth. In front of the building, 
six bronze sculptures are placed in the new context of the supreme court. At the ground 
floor, a double height ceiling on the full length of the building creates a spacious feeling. 
The walls and floors are made of light gray limestone and marble. The ground floor 
houses the courtrooms, a foyer and supportive functions. The upper floors offer space 
for offices, a library, a restaurant and meeting rooms. The building is characterized by a 
strict separation between the council and the office of the attorney general. Both come 
together in the central cores of the building, the voids with skylights. The visible axes 
and various roof lights provide an inspiring place with a lot of social interaction between 
employees and visitors (Kaan Architecten, 2016). The supreme court of The Netherlands 
is characterized by its coherent and extremely secure detailing and materialization. The 
light gray limestone, different types of marble and glass windows result in a transparent 
and stately complex. Vertically, the building can be divided into four zones. The plinth 
of the building is completely transparent with large glass surfaces and long sightlines. 
The first floor is the most closed and forms also the separation between the upper and 
lower part of the building. A dichotomy that can also be seen in the plan. From the third 
floor, it is possible to discover a gradation from open to closed, with the upper floor being 
the most closed. The separation between public and private, in both plan, section and 
elevation, results in a clearly organized building. The clear organization provides a desired 
separation of visitors, employees and defendants. The exceptions in the building have 
been incorporated into the design in a special way. Examples are the entrance, the flagpole 
and the bronze statues in front of the façade of the complex. For example, the location of 
the entrance is delicately emphasized with the help of an overhang, while the flagpole is 
placed on a projection of the side wall (Archdaily, 2016).

SUPREME COURT OF THE NETHERLANDS
The Hague, The Netherlands

Figure 4.4.13. The atrium of the supreme court (I)
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Figure 4.4.14. The atrium of the supreme court (II)

Figure 4.4.15. The lobby of the supreme court

Figure 4.4.16. The bronze statues in front of the façade

Figure 4.4.17. The main courtroom
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Figure 4.4.18. Ground floor and first floor

Functions - public to private

Figures 4.4.19a. Courtrooms b. Offices c. Central areas d. Circulation areas e. Supportive functions

b. Central areas c. Circulation areas d. Supportive functionsFigures 4.4.20a. Offices
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Figure 4.4.21. Façade Korte Voorhout
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Figure 4.4.22a. Symmetry

Figure 4.4.22b. Rhythms

Figure 4.4.22c. Hierarchy - depth in the façade
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Figure 4.4.23. Characteristic elements of the supreme court

Limestone

Glass

Aluminium

Bronze

Figure 4.4.24. Rhythm in the facade
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Figure 4.5.1. The palace of justice in Brussels in proportion to the supreme court of the Netherlands in the Hague

Historically, architecture has been used by people to interpret and display their norms, 
values and position towards aspects of society. This perception is also strongly present 
in the organization and design of a Palace of Justice or Court of Appeal. Consider, for 
example, the Palace of Justice of Brussels (Belgium). The Palace of Justice considers 
both symbolism and functionality as very important in the design (National Center for 
State Courts, 2015). The court reflects the independence, dignity and importance of the 
juridical system and the belonging powers within a country or state. In the recent past, 
courthouses were often a dominant institute within the city (Federale overheidsdienst 
Justitie, 2015). Architecturally speaking, the Palladian influence can be seen in many 
courthouses. Principles such as symmetry, hierarchy and order were often recognizable 
in the complex, as is also shown in figure 4.5.1. (Hardenbergh, Tobin & Yeh, 1991). 
Traditionally, courthouses arose with an architectural language of strength and dignity 
(National Center for State Courts, 2015). Often, esteem for justice and law reflects itself 
in large columns, heavy doors, and grand staircases (Hardenbergh, Tobin & Yeh, 1991). 
The quality of space translates itself consistently from form and mass to all levels of detail 
within the building. The materiality and tectonics of a Palace of Justice would therefore be 
independent of Zeitgeist and fashion. However, style characteristics such as proportion 
and rhythm are clearly present in contemporary court buildings, just like the images and 
meaning they encourage. “The courthouse became not only a powerful place within the 
community but also a visual reference to people approaching the town, often dominating 
the town’s skyline.” (Hardenbergh, Tobin & Yeh, 1991)

A court aims to be visible, recognizable, authoritative and functional. Contrary to the court 
of the past, the institution is a lively and public place. The juridical system is a public 
matter. “Not only must Justice be done; it must also be seen to be done.” (McCarthy, 1924)

The Palace of Justice gives a generous gesture to the city. An imposing court building 
should reflect the essence of the juridical system. This gesture can also be found in the 
image of Lady Justice, which can often be found on courthouses (Swatt, 2011). Lady 
Justice is usually depicted as a blindfolded figure, with a sword in her right hand and 
a libra in her left hand. In the design of a Palace of Justice one could start from the 
conceptual image of the jurisprudence in the present time. The role for Lady Justice as 
referee in disputes has increased over the past decades, however the role of the sword, 
which symbolizes the judgement,  has decreased (Federale overheidsdienst Justitie, 
2015). While in the last decades the jurisdiction has become more controllable and open 
in relation to the procedure, the blindfold has still retained the same values of impartiality 
and anonymity. This means that clarity and transparency of an entrance, vestibule or 
courtroom is desirable in the current time more than ever before. Therefore, it could be 
argued that the complex is a reflection of the jurisdiction.

Visitors to the Palace of Justice are received in a well-kept environment. Any inconvenience 
of an unclear course of event or a deficient entourage, will create tension (Hardenbergh, 

4.5 CONCLUSIONS BY CONCEPTUAL EXPANSION
A contemporary interpretation of the Palace of Justice 

through materiality, tectonics, style and symbolism
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Tobin & Yeh, 1991). Hence there is a reassuring spaciousness, rich materials and 
colors and foyers that offer a view which together result in a well-cared environment and 
materiality (Reno et al., 1997).

Different users of the Palace of Justice, such as judges or defendants, will have a different 
point of view on the symbolism and functioning within the complex. The arrangement 
and positioning of different spaces and users should therefore reflect the appropriate 
relationships between the judicial authority and other users. The circulation within the 
building is an important factor in this (National Center for State Courts, 2015). Building 
circulation reflects a hierarchy of spaces. From an historical perspective, one could 
conclude that the Palace of Justice has obtained its position and identity through its size, 
specific architectural elements and position within the urban fabric. The unique identity 
has remained, regardless of an architectural epoch or style influences.

Materiality
The concept or applied use of various materials in the medium of building

Tectonics
The science or art of construction, both in relation to use and artistic design

Style 
A form of artistic expression that is characterized by the features that make a building 
notable or historically identifiable

Symbolism
The use of symbols to represent ideas, or the meaning of something as a symbol

Figure 4.5.2. The atria of the palace of justice and the supreme court
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 5.2 Research and exploration      139
 5.3 Conclusions by design      143

5. RESEARCH 3D CONCRETE PRINTING
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Figure 5.1.1. The cell

Figure 5.1.2. The elements

Figure 5.1.3. The artefact

5.1 INTRODUCTION

Part of a larger study - 

Assembling
3D concrete printing provides a great freedom in form and diversity of products (Hwang & 
Khoshnevis, 2005). The complexity in ‘building blocks’ also raises the question in which 
way a variety of components can be connected through a smart and innovative way. This 
results in an assembly in which the computer and robot are indispensable (Labonnote 
et al., 2017; Downey, 2014). The research aims to investigate the creation of a family of 
interlocking elements that can be connected through a computational design with the aid 
of a robotic arm.

Cell to element
Complexity origins in simplicity. A basic cell offers the desired structural- and  visual 
performances (Gosselin et al., 2016; Design Computation Lab, 2017). Complex elements 
can be created from the cell (Ringley, 2013). The logic is found in a coherent ‘family’ of 
five interlocking elements. These five elements offer a great freedom in form that is also 
expandable. Each element has been elaborated with consideration of structural logic and 
mutual connection.

Robotic arm and gripper
The freedom in form that is created by combining a family of elements results in a complex 
visual language. A language that test and surpasses the logic and spatial awareness of 
people (Lim et al., 2011). The introduction of computational design and a robotic arm is 
a necessity. By developing a script for the family of elements, optimal structures can be 
developed. A robotic arm and gripper offer a solution in the assembly of these complex 
structures (Gramazio et al., 2014; ABB, 2018).
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Figure 5.2.1. The elements

Figure 5.2.2. The interlocking

Figure 5.2.3. The composition

Artefact: element to composition - 

The artefact is the result of an iterative and experimental process. A multiple of the family 
of five elements are connected in different ways. The artefact investigates possibilities in 
arch structures, spans, stability and forces. The result is an artefact in which the production 
and assembly process is considered as very important. The basic elements offer a great 
freedom to serve in various architectural styles.

5.2 RESEARCH AND EXPLORATION

Figure 5.2.4. The robotic assembling of the artefact
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Façade fragment: analysis and reinterpretation - 

The Rommelaere Institute (Figure 5.2.5.) is a 
neo-Gothic building which is built in 1899 at the 
University of Ghent and houses the institute for 
Hygiene, Bacteriology and Judicial Medicine from 
the Faculty of Medicine (Langendries and Simon-
Van Der Meersch, 1999). The U-shaped building 
was constructed in 1899 by architect Louis Cloquet 
in a mix of Brabant and Flemish neo-Gothic style 
characteristics with red brick, bluestone, yellow 
sandstone, green glass brick and slates of natural 
stone with geometric motifs (De Clerck, 1999; 
Langendries et al., 1999; Universiteit Gent, 2016).

The research aims to focus and test the assembly 
of elements in the context of Ghent. As a case 
study, the characteristic neo-Gothic Rommelaere 
Institute at the University of Ghent was investigated. 
The neo-Gothic facade is characterized by its 
pointed arches and pinnacles. Elements that have 
been reinterpreted in the new developed façade. 
The research was characterized by an evolution in 
which elements became more and more generic 
in the line of a basic family. The final artefact is a 
reinterpretation of neo-Gothic which consist of an 
interlocking family of elements.

Figure 5.2.6. Reinterpretation of the façade which 
consist of an interlocking family of elements

Figure 5.2.7. Detail of the façade

Figure 5.2.8. The second concept is based on 
a uniform cell grid of 200x200mm

Figure 5.2.10. The third concept is based on a logic 
of large and small elements where necessary

Figure 5.2.11. Detail of the third conceptFigure 5.2.9. Reinterpreted facade with application 
of the second concept
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5.3 CONCLUSIONS BY DESIGN

Figure 5.3.2. First intention 3D concrete printed fragment 500x500x500mm

Figure 5.3.1. First test prints 3DCP elements with patterns inspired by the structure of marble
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From layered construction to monolith: reinterpretation and design of a new window frame 
Advantages in terms of production, assembly, efficiency and costs

Figure 5.3.3. Standard window frame details Figure 5.3.5. Three elementary parts: warm concrete, 
angle iron and triple glazing

Figure 5.3.6. Application to a new steel profileFigure 5.3.4. Application to an existing concrete column

Figure 5.3.7. Principle façade construction

Figure 5.3.8. Application within façade rhythm Figure 5.3.10. Impression in the facade

Figure 5.3.9. Warm concrete: replace gravel and sand with 
expanded recycling glass (60% more air in concrete)
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Figure 5.3.11. First investigations and research in relation to the reinterpretation of marble

The marble in the palace of justice as basis for the 
characteristics of 3d concrete printed elements

Figure 5.3.12. First application in relation to the reinterpretation of marble
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Figure 5.3.13. First tests with relief Figure 5.3.14. First tests with structural connections between printed elements
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Figure 5.3.15. Test model façade fragment (scale 1:50) Figure 5.3.16. Test model detail and connection node (scale 1:20)
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6. DESIGN AND IMPLEMENTATION
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Figure 6.1.1. The chimney and the plinth

The palace of justice should have an impact on both the 
urban scale and the level of the street

6.1 RESEARCH BY DESIGN

Research through design was an important part of the development strategy for the 
transformation of the former power plant. Since the beginning of the assignment it was 
clear that the building should play an important role on both the level of the street and 
that of the city. In particular, the level of the street was subordinate in the current situation. 
Completely closed and long façade walls prevent the complex from entering into a 
relationship with its surroundings. A relationship that, incidentally, was not desirable in the 
former situation as a power plant. These two starting points formed the basis for studies 
into transformation principles, possibilities for expansion, façade openings in the building 
and entrances. By means of drawings, visualizations, sketches and models, this research 
was carried out thoroughly on various themes. For example, transformation principles 
related to eight style figures that offer possibilities for dealing with existing buildings. The 
interpretations have a range from contrast to connection, and from conservation to new 
constructions. The style figures are used to sketch an apparently simple principle, in which 
the essence of the interpretation clearly emerges.
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1 + 1 = 1 Recapitulation 

1 + 1 = 2 Underground 

Hermit crab Facelift 

Palimpsest Continuity

Figure 6.1.2. Eight style figures as transformation principles

1 + 1 = 1 
The old and the new merge into something new, whereby they become one

Recapitulation 
Recapitulating the design mentality of the original designer without wanting to imitate him

1 + 1 = 2 
The figure of contrast where old and new are next to each other

Underground 
The intervention goes underground and approaches the existing object in a respectful way

Hermit crab 
Preserves the façade, but a hollowing out of the interior for new functions

Facelift 
The structural part of the building is being reused, but the façade of the building is 
changing considerably

Palimpsest 
Each intervention contributes to the accumulation of the history of the object, but at the 
same time relies on earlier interventions

Continuity 
Architectural interventions are based on similarity and congruence with the existing, not 
the difference
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Figure 6.1.3. Investigation of the mass and the void in relation to the existing (cavity, slice and additional volume)

In contrast to the closed power plant of today, the transformed building should be open 
and public accessible in the future situation. A special situation of this specific complex 
is the factory floor that is positioned below the outside level of the street. This position 
results in a height difference that has to be bridged. Figure 6.1.4. shows some studies 
how this difference in height could be included in the design. Figure A shows the existing 
situation. Figure B shows a situation in which the difference in height is bridged internally, 
while figure C and D create a sort of ‘gutter’ just outside the façade of the building. The 
effect on the interpretation of the façade varies considerably between the various options, 
for example from a transparent opening at the place of existing doors to a completely 
transparent plinth. In the latter case, the mass of the existing factory seems to float above 
the glass front. The St. Antonius church in Basel (Switzerland), designed by Karl Moser in 
1927, shows an inspiring example of the transition between inside and outside. A canopy 
introduces the high nave of the church and also delineates the space. The slender but 
solid concrete columns accentuate the height of the church. A situation that is comparable 
to the power plant of Ghent Ham.



161160

Figure 6.1.5. St. Antonius church in Basel (Switzerland), Karl Moser, 1927

A B

C D

Figure 6.1.4. Entrance studies and analysis
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I II III

IV V VI

Figure 6.1.6. Studies and analysis in relation the openings of the façade

I 
II
III
IV
V
VI

- Existing situation
- Glass front with columns on the outside
- Glass front with pivoting doors
- Stairs as a needle through the façade
- Enclosed porch as a transition between the outside and inside
- Addition of an exoskeleton

Figure 6.1.7. Photomontage studies in relation to expansions

a.

a. Tate modern, London, Herzog & de Meuron
b. Scala tower, Copenhagen, BIG
c. Heydar Aliyev Center, BAKU, Zaha Hadid Architects

b. c.

Form follows function | Function follows form  
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Figure 6.1.8. Mass studies in relation to possible extensions
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Figure 6.1.9. Mass studies in relation to the split in the building and the revealing of the construction Figure 6.1.10. Concept model of the spiral gallery
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Figure 6.1.12. The final concept and mass from the Palace of Justice

Figure 6.1.11. Models of concept studies and variants
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6.2 PROJECT BRIEF

A mind map as a basis for inspiration and reasoning. The figure above gives an insight into 
the themes that have a mutual relationship with each other and physically come together 
in the design for a new palace of justice in Ghent Ham. More or less, the words in the web 
can be seen as a project brief of this design. The conglomerate of words is also the result 
of conclusions from research and analysis.

Figure 6.2.1. Mind map of the project brief
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Figure 6.3.1. The current situation of the power plant and its environment

I

II

III

IV

The power plant (I) as beating heart in between the historical city centre 
(II), neighborhood of Ghent Ham (III) and the redeveloped old docks (IV)

6.3 URBAN CONTEXT

Figure 6.3.2. A partition of the power plant with urban embedding: factory, square and park

The factory occupies an important position within the neighborhood. Adjacent to the 
factory are four different areas with different characteristics. On the north side the storage 
area of the entire power station is adjacent. Where the coal was supplied via the water 
and stored in this area, there is now a green lawn. Only a few high-voltage cabinets and 
the distribution stations indicate nowadays the activities associated with the production of 
electricity. On the east side is the busy ring road Dok-Zuid and the old docks. In the future, 
the intensity of the road will be devalued and moved to the other quay of the Achterdok. 
The barrier of the busy road is partially removed and the original relationship with the water 
is can therefore be restored. The neighborhood of Ghent Ham is positioned in southern 
direction. The neighborhood will serve as a key position between the historic city centre 
and the developments in the old docks. The Zondernaampark is located in the west. A city 
park serves as an important base for people living in the neighborhood.
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Figure 6.3.3. The palace of justice in its urban embedding between city centre, neighborhood and developments

CITY CENTRE

GHENT HAM

OLD DOCKS

POWER PLANT 
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Figure 6.3.4. The complex as beating heart

The complex as beating heart between square, park, culture, living, working and leisure. 
The future addition of a diagonal boulevard (key point from masterplan) will give the 
palace of justice an important new ‘face’. Where Dok-Zuid used to be one of the most 
important views towards the building, the complex will have a more all-sided character in 
the future. Also towards the north side, the character and importance of the elevation will 
change drastically through the addition of a square. An important historical axis on the 
left side of the complex will be restored to its former glory. This creates a long sightline 
from the crossing of the Warandestraat-Dampoortstraat (south) to the connection with 
the Kraankinderstraat on the north side. Where the square can be given a more formal 
interpretation as a place for manifestations, protests and other actions, the park is a more 
informal place on the west side. The park and the green structure will be intensified and a 
clear relationship between the boulevard and the entrance of the palace will be realized. 
The boulevard crosses at this place the most green area of the neighborhood.

A coherent relationship between boulevard, OMA’s 
grid, historical axis, city park and square

Figure 6.3.5. Urban model of the palace and its surroundings
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Figure 6.3.6. The palace of justice within the embedding of the masterplan
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boulevard

parking -1
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court

offices

brasserie

staff
entrance

public route

Figure 6.3.7. An isometry of the palace and its various environments

de
fen

da
nt

city square

The palace of justice embedded in a new 
urban tissue with park and square

Figure 6.3.9. The urban integration in detail

Figure 6.3.8. The former power plant 
and the relationship with the water
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P

A  Automobiles
A’ Parking garage -1
B  Bus
C  Cyclists
P  Pedestrians
T  Tram
W  Water transport
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Figure 6.3.10. Urban profile north-south I power plant, city park, neighborhood

Figure 6.3.11. Urban profile east-west I old docks, waterfront, neighborhood, park
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Figure 6.3.12. Perspective from the Sint-Jacobs church in the city centreUrban consequences:

Figure 6.3.13. Perspective from the Heilige Kerst church

Figure 6.3.14. Perspective from the Veermanplein (Portus Ganda, Leie)

Figure 6.3.15. Perspective from the transformed old docks

Figure 6.3.16. Perspective from the traffic square Gent-Dampoort I Dok-Zuid

Figure 6.3.17. Perspective from the inside of a building block adjacent to the palace
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Figure 6.4.1. Concept ‘DNA’

6.4 CONCEPT

The new palace of justice becomes a landmark in the city, an important addition to the 
skyline of Ghent. A tower of 110 meters high houses the functional program of the building 
with courtrooms, offices, brasserie, restaurant, conference room and supportive functions. 
All functions are stacked on each other as L-shaped building blocks, together they form 
the mass. In contrast to the mass, the negative of the building is a void. The mass and 
the void are interwoven like a DNA strand. This vertical organization contrasts with regular 
court buildings where often the horizontal organization is applied. The vertical organization 
ensures that the complex gets a more important position within the skyline of the city and 
also becomes more accessible. The void, a spiral gallery, is fully accessible to the public. 
As a visitor, you can experience the palace of justice from top to bottom, where every turn 
provides a different view on the city. Three separate routes organize the building, with two 
routes (public and staff) spiraling around the chimney and the third (defendant) positioned 
in the chimney itself. All masses, voids and routes start from the base, the former power 
plant. The spiral gallery is therefore an important connecting element between the 
base and the tower. In order to provide the courthouse with a more public accessible 
character, a literal split has been made at the base of the building. This split underlies, 
among other things, from the historic extension of the complex in 1980. The split literally 
opens and disassembles the building, by giving a glimpse into the judicial system and its 
characteristics. Furthermore, it unveils the concrete structure of the former factory. The 
split also ensures the desired separation between a private back office and public area. In 
between the two blocks of the base, the chimney will be positioned completely free, like 
an obelisk. The chimney emphasizes the centre of the building in a visual and literal way. 
All functions are organized in the blocks around the chimney. In the chimney itself, the 
accused or suspect is transported.
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The expansion of the power plant and OMA’s grid as 
starting points for a split in the building

Figure 6.4.2. Model of the historic extension of the building forms the basis for a split

1968

1980

(I) Existing plant as closed world

(II) Historical disassembling 

(III) Revealing of the construction

Figure 6.4.3. From a closed factory to open palace, with insight for the past
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Figure 6.4.4. Concept relation section, base and tower

By changing the traditional layout of the court of appeal, the 
courtroom gets an important role in the city

Figure 6.4.5. The traditional horizontal organization of a courthouse (reference supreme court The Hague)
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Figure 6.4.6. Conceptual plans tower

Restaurant

Public atrium

Courtrooms

Offices

Judges cafe

Levels    +30m

 +50m

 +70m

 +90m

 +40m

 +60m

 +80m

 +100m

Furthermore, the concrete structure of the factory becomes 
visible with the characteristic overhead cranes

By ‘opening’ the building, typical style features of a court 
such as columns and stairs originate 

Figure 6.4.7. The split in the building: a reference to court and factory (reference palace of justice Brussels)
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6.5 DESIGN
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Figure 6.5.1. The palace of justice located at the Zondernaampark
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A

A’

B B’

Figure 6.5.2. Plan lower floor P=0 1:500 Figure 6.5.3. Plan upper floor 1400+p
0 5 10 20m
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Figure 6.5.4. Plan court 60000+p 1:500 Figure 6.5.5. Plan restaurant 100000+p
0 5 10 20m
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Figure 6.5.6. Section AA’ longitudinal 1:500

The section reveals much ideas behind the palace of justice: the mass versus the void, 
old versus new, different sequences and spatial experiences, programmatic organizations 
and public space, different atmospheres and materializations. Take for example the 
L-shaped masses in the building, twisted and stacked on each other, together they form a 
stepped landscape inside the building. The landscape covers the various functions in the 
building, for example the courtrooms with supporting offices and workplaces, a restaurant, 
brasserie, conference room, prison cells and meeting rooms. The void, the negative of 
the mass, fulfills its function as a public route. The public route makes it possible to travel 
spirally from the base of the palace, the former factory, to 100 meters high: the restaurant. 
Each time a diverse and new perspective is offered towards the city and its surrounding 
landscape. This spiral gallery also connects old and new. Both are connected with each 
other on several aspects. For example, the forces transmitted by the tower’s construction 
are transferred to the existing concrete column structure of the former power plant. A ring 
beam between old and new forms the physical connection and visual separation from 
the outside through the introduction of a shadow edge. An important starting point for the 
organization of the building is the sequence of the different users. Observe, for example, 
the sequence of the defendant or suspect. The defendant arrives in an secure parking via 
special transport and is then kept in custody in a holding cell in preparation for the process. 
Via a narrow low dark corridor they go from this parking and the cells to the chimney. The 
vertical transport to the different courtrooms is situated in the chimney. The chimney is 
the only space in the complex where the suspect experiences the height of the building. 
A high shaft with light from above introduces a special atmosphere. The defendant moves 
from the chimney to the courtroom via a translucent footbridge. In a similar way as for the 
suspect, a sequence for visitors and staff of the palace can be outlined. The courtroom 
is the only place in the palace of justice where all users of the building come together 
according to a regulated process. The courtroom, completely manufactured in oak, forms 
a suitable scenery for the judicial process. The materialization of the exterior, the mass 
and the floor, is in contrast with the wooden interior of the courtrooms and offices. The 
existing factory in concrete and brick, the mass in concrete elements (partially 3DCP) and 
the public route with a floor of brick paving as a continuation from the environment.

0 5 10 20m

Symmetry, rhythm, proportion and repetition are 
important style characteristics within the court
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Figure 6.5.7. Cross section BB’ 1:500 Figure 6.5.8. South façade
0 5 10 20m
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Figure 6.5.9. East façade 1:500 Figure 6.5.10. North façade
0 5 10 20m
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Figure 6.5.11. The historical split in the building and the unveiling of the construction Figure 6.5.12. The addition of the tower as stacked L-shaped blocks with the public spiral gallery
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The void and the mass: a play between transparency and closedness

Figure 6.5.13. The void and the mass 

Three cores provide the circulation of different users within the building

(I) Public and visitors (II) Judges and staff (III) Accused or suspect

Figure 6.5.14. The three different routes 
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Figure 6.5.15. The sequence of the defendant or suspect (A) 

Sequence accused

(I) Secure arrival and parking

(II) Waiting- and preparation rooms

(III) Transport to courtroom

(IV) Entrance courtroom via footbridge

(V) Process in courtroom

Figure 6.5.16. The sequence of the defendant or suspect (B) 

I  Secure arrival and parking
II  Waiting- and preparation rooms
III  Transport to courtroom
IV Entrance courtroom via footbridge
V  Process in courtroom

I

II

III

V

IV
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Figure 6.5.17. The sequence of the public or visitors (A) 

Sequence visitors

(I, I’, I’’) Entrance via park, square or street
(II) First security check

(III) Vertical transport through spiral gallery

(IV) Entrance courtroom via atrium

(V) Second security check

(VI) Process in courtroom

Figure 6.5.18. The sequence of the public or visitors (B)

I  Entrance via park
I’  Entrance via square 
I’’  Entrance via street
II  First security check
III  Vertical transport through spiral gallery
IV  Entrance courtroom via atrium
V Second security check
VI Process in courtroom

I’
II

III

IV

I

I’’

II

II

V

VI
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South-West

Level 1
+30m
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Zondernaampark Old docks Handelsdok Baudelopark

Artevelde tower

Silos Handelsdok
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De Centrale

Neighborhood Ghent Ham
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City perspective
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Plan and height
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5
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6
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7
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8
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CountrysideMercatordok
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Historical city centre

Figure 6.5.19. The continuous public atrium
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Sequence staff

Figure 6.5.20. The sequence of the judges or staff (A)

(I, I’, I’’) Entrance via side, park or street

(II) First security check

(IV) Vertical transport through 
spiral gallery or cores

(III) Second security check

(V) Preparation in offices 
and meeting spaces

(VI) Process in courtroom

Figure 6.5.21. The sequence of the judges or staff (B)

I  Entrance via side
I’  Entrance via park 
I’’  Entrance via street
II  First security check
III Second security check
IV Vertical transport through spiral gallery and cores
V  Preparation in offices and meeting spaces
VI Process in courtroom

I’
IIIII

IV

I

I’’
II

V

VI
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I  Entrance defendant or suspect

III Entrance judges or staff

II  Entrance public or visitors

A  Position within the courtroom

B  Position within the courtroom

C  Position within the courtroom

Figure 6.5.22. The different perspectives inside the courtroom

Figure 6.5.23. The sequence within the courtroom

I

III

IIA

B

C
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Type I - Large courtroom

Type IV - Small courtroom

Type III - Medium courtroom

Type II - Medium courtroom

Type V - Small courtroom

Different processes and types of cases require a variety of courtrooms. It has been decided 
to design a series of different courtrooms that are multifunctional and can all be recognized 
as one family. From the large courtroom that seats 200 people to the small courtrooms 
for 50 people. All courtrooms can be recognized by a similar materialization and design 
strategy. The rooms are manufactured out of two materials. On the one hand the oak 
covering of floor, wall and furniture. On the other hand, the white plastered surfaces of 
wall and ceiling. All courtrooms have a clear framework between wood and stucco. Also 
doors and other wall openings are made out of oak for a consistent materialization. The 
courtrooms are a continuation of the sequence and relations between the different users 
of the building. For example, the judge is in any case positioned slightly higher in relation 
to suspect and audience. As a result, the judge is also clearly visible for the public. Take for 
example courtroom type II, a medium-sized chamber. The suspect enters the courtroom 
from the footbridge and the chimney through a ‘cut’ between the public stands. This cut is 
slightly sloping and gives extra dimension to the arrival of the suspect or defendant.

Figure 6.5.24. A family of courtrooms with various sizes and atmospheres

Different types and atmospheres of courtrooms 
in relation to different processes
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Figure 6.5.25. Impression former turbine hall (entrance street, brasserie and public square)
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Figure 6.5.26. Impression inside the chimney, part of the sequence of suspect or defendant
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Figure 6.5.27. Impression of the spiral gallery 
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Representative | Authoritative | Inviting | Timeless | Consistent | Visible | Functional

Figure 6.5.28. Impression of the atrium (entrance courtroom and public route)
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Figure 6.5.29. Impression of one of the courtrooms
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Figure 6.5.30. Application of materialization within the palace of justice

Former factory - Hand molded brick  

Structure - Rough concrete

Interior - Oak

Atria  - Brick paving

Tower - 3DCP

Spiral gallery - Reinforced glass

Coherent materialization in relation to 3D Concrete 
Printing and the existing power plant

Reinforced glass

Aluminum

Blue hardstone

Oak

U-Glass

Polished concrete

Rough concrete

Hand molded brick  
(II)

Hand molded brick  
(I)

Plaster

3DCP

Mahogany

Figure 6.5.31. The different materials
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Figure 6.5.32. Logistics, accessibility and circulation

Separate logistics for public and goods. Escalators provide the vertical transport 
of visitors. Two elevators provide direct connections between base and tower

Discreet transport and circulation of the suspect within 
the building: from secure parking zone to courtroom

Entrance and approach from park, 
square, city, bus and tram

Summer

Winter

Figure 6.5.33. Climate, building physics and fire prevention

Climate control in the summer situation

Different zones within the building in relation to fire prevention

Climate control in the winter situation

The palace of justice has two 
different climate zones. A 
stable climate in the masses 
(courtrooms, offices etc.) 
and a flexible half climate 
in the spiral gallery. In the 
summer, the building can 
be cooled with water from 
the Achterdok. Furthermore, 
a green roof and façade 
contribute to the cooling 
of the building. The winter 
garden on the south façade 
provides a pleasant climate 
in the cold season. The 
two separate roof gardens 
can be used throughout the 
year by visitors and staff.

The palace of justice features 
three separate stairwells 
as independent evacuation 
routes. The masses are 
designed as separate fire 
compartments. The spiral 
gallery is a continuous 
sprinklered compartment.
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Main entrance, first security

Courtroom, second security

Secure entrance staff

Secure entrance defendant

Public

Semi-public

Private

Figure 6.5.34. Security and accessibility  within the palace of justice

Total surface court  20.000m2

Zondernaampark 10.000m2

City square    7.000m2
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Figure 6.5.35. Square meters of the program
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Figure 6.5.36. Light on the palace

Both during the day and in the evening, the 
palace of justice is an important new landmark 
in the skyline of the city. A clear signaling with 
light effects lies at the basis of the illuminated 
public spiral. Also the split in the base is 
lightened, just like the signage of the palace. 
In a further elaboration, a refined lighting plan 
would be worked out. For example, light lines 
in the floors and escalators. But also a LED 
line which is installed invisibly at the bottom 
of the handrail of a balustrade. Furthermore, 
the translucent footbridges could get an opal 
effect through lighting.
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Figure 6.5.37. The existing concrete structure with columns of 1x1m, 
extra dimensioned under the chimney to 1,5x1,5m 

(chimney itself is not a structural element)

Figure 6.5.38. The steel structure of the tower is manufactured out of a load-bearing façade of Vierendeel 
trusses, pratt trusses and a ring beam at the level of the connection with the existing concrete construction. 
Two cores provide stability and are wedged within the existing concrete structure, they also bear forces 
towards the foundation of the former turbines. The construction with Vierendeel- and pratt trusses has a 
height of 10 meters (the height of one L-shaped block) and can thus be interpreted as a stable framework.
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The court of appeal requires a large-scale program, the 
existing concrete construction and foundation of the 

turbines form the basis for an expansion

Figure 6.5.39. The grid of the existing construction with 
in between the foundations of the former turbines Figure 6.5.40. Structural model of the existing and new construction
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Existing construction
Columns and beams 

Wedged structural cores

Ring bar and reinforcement

Figure 6.5.41. Sequence 
of the total construction

Load-bearing facade 
Vierendeel truss

‘Boxes’
Pratt truss
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A B C

D E F

6.6 3DCP

A commonly used material in the palace of justice or the court is marble. The preliminary 
research into 3D Concrete Printing and its possible applications provide arguments for 
the reinterpretation of marble. In previous research relating to concrete printing, studies 
have been done into the possibilities of connecting elements. In such a way that each 
element is different whereby there is only one way in which the right composition can 
be made (Saunders, 2017). These studies are partly applicable to the reinterpretation of 
marble in 3D concrete printed elements. Before proposals for the reinterpretation were 
made, research was done into various types of marble and the way they were processed 
and applied. Figure 6.6.1. shows various types and applications of marble. In addition to 
the reinterpretation of marble, an important factor relates to the existing factory with its 
own architecture through hierarchy, rhythm and organization. For example by the concept 
of continuing vertical lines from the existing façade towards the new tower. As a result, 
a system was designed in which individual slender elements are connected together, 
whereby long vertical lines in the façade are introduced. The verticality and the way in 
which long lines bend according to the interior, is reminiscent of a combination of straight 
veined natural stone and Onyx marble (Figure 6.6.1D+F.). The materiality of the palace of 
justice shows the true essence of its architecture, just as the Barcelona Pavilion (1929) by 
Mies van der Rohe does (Kroll, 2011). When we research this reference in closer detail, 
it is possible to observe that four different types of marble have been used. Each type 
has been processed in its own way in the pavilion, always in a different application. The 
marble of the pavilion originates from the Swiss Alps, and is processed through splits and 
broaches. This process results in the characteristic symmetrical patterns on the surfaces 
and slabs.

Figure 6.6.1. Different types and applications of marble



251250

Figure 6.6.2. A fragment of the façade to give an impression about scale, pattern and tectonics

Symmetry, rhythm, proportion and repetition 
are important style characteristics

Figure 6.6.3. Different elements
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Figure 6.6.4. From element to pattern and façade

Important lines in the building form the basis for 
rhythm, proportion and hierarchy in the façade

Figure 6.6.5. The 3D concrete printer in action (I)
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Figure 6.6.6. Research and analysis of various patterns, textures and rhythms

Open and closedness related to underlying function and solar influences:
e.g. compaction at offices and opening by courtrooms

Related to existing column structure Related to new Vierendeel truss structure

North South

Figure 6.6.7. References in the structure and system of the façade



257256

Figure 6.6.9. Straight veined white Onyx

Figure 6.6.8. Research and analysis in relation to open and closedness of the façade

Open

Closed

Closed to open
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Figure 6.6.10. Parametric model gridspreading

The façade is a parametric design derived from analysis of the 
existing structure and facade components (e.g. windows)

Figure 6.6.11. Parametric model louvre



261260

Figure 6.6.12. A fragment of the façade with context of the escalator and chimney Figure 6.6.13. The 3D concrete printer in action (II)
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Figure 6.6.14. Principle façade detail Figure 6.6.15. The structure of the element

IV - The elements in composition: A reinterpretation of marble

III - A knot in between four elements

II - A family of interlocking elements

I - 3DCP element / Glass / Suspension system / Mounting to construction
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The façade should reflect, where possible, what is going on in the building
In other words: it should give openness in the judiciary

Figure 6.6.16. The unfolded façade, a transparent and readable palace of justice
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Figure 6.7.1. Fragment technical details

I

II

III

IV

V

DETAIL I

DETAIL II

DETAIL III

DETAIL IV

DETAIL V

6.7 DETAILING

The detailing within the building is a continuation of the larger whole and the concept. It 
has been decided to elaborate and consider five characteristic details of the complex. The 
palace of justice is a play between open- and closedness between the void and the mass. 
In this relation, it is implemented to make the judiciary more transparent and also provide 
more insight into the judicial process. The differences between transparent and closed are 
clearly visible in the detail. The closed parts are realized by means of a louver system, 
manufactured of 3D concrete printed elements, with a reference to marble. The ‘open’ 
segments of the building are developed as transparent as possible in order to optimize 
the view from outside on the chimney. More information in relation to the position of the 
details:

I  Roof edge - from roof to interior mass
II  Bottom mass - from inside mass to atrium
III  Top mass - from atrium to inside mass
IV  Between masses - from inside mass to inside mass
V  Connection of mass to ring beam - from inside mass to ring beam
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DETAIL I
Scale 1:10

Gravel (100mm)
Bitumen sheet
Pir insulation plates (120mm)
Bitumen sheet 
Corrugated steel plate (100mm)
Structural steel beam for supporting floor (IPE 300)
Acoustic insulation (100mm)
Scaffolding rails fixed to steel beam
Ceiling boards oak (25mm) 3DCP coping (65-85mm)

Automatic blindsVierendeelligger (IPE 400)
Steel bracket for tube profile

Insulated panel
Scaffolding tube profile I (r=100mm)
Scaffolding tube profile II (r=100mm)

3DCP element (220-330mm)

Steel curtain wall triple glazing
Windows can be opened for cleaning 

Connected to Vierendeelligger

Figure 6.7.2. 

DETAIL II
Scale 1:10

Oak flooring and underlayment (35mm)
Raised edge formwork

Steel plate concrete floor (220mm)
Structural steel beam (IPE 300)

Acoustic insulation (100mm)
Scaffolding rails and fixing brackets
Precast concrete panel (35-70mm)

Vierendeelligger (IPE 400)
Steel bracket for tube profile

Insulated panel
Scaffolding tube profile I (r=100mm)

Scaffolding tube profile II (r=100mm)
3DCP element (220-330mm)

Figure 6.7.3. 

Steel curtain wall triple glazing
Connected to Vierendeelligger
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DETAIL III
Scale 1:10

Split brick flooring (35mm)
Raised edge formwork

Steel plate concrete floor (220mm)
Structural steel beam (IPE 300)

Acoustic insulation (100mm)
Scaffolding rails fixed to steel beam

Ceiling boards oak (25mm)

Vierendeelligger (IPE 400)
Steel bracket for tube profile

Insulated panel
Scaffolding tube profile I (r=100mm)
Scaffolding tube profile II (r=100mm)

3DCP element (220-330mm)

Figure 6.7.4. 

Automatic blinds

Steel curtain wall triple glazing
Windows can be opened for cleaning 

Connected to Vierendeelligger

DETAIL IV
Scale 1:10

Oak flooring and underlayment (35mm)
Raised edge formwork

Steel plate concrete floor (220mm)
Structural steel beam (IPE 300)

Acoustic insulation (100mm)
Scaffolding rails fixed to steel beam

Ceiling boards oak (25mm)

Vierendeelligger (IPE 400)
Steel bracket for tube profile

Insulated panel
Scaffolding tube profile I (r=100mm)

Scaffolding tube profile II (r=100mm)
3DCP element (220-330mm)

Figure 6.7.5. 

Automatic blinds

Steel curtain wall triple glazing
Windows can be opened for cleaning 

Connected to Vierendeelligger
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DETAIL V
Scale 1:10

Split brick flooring (35mm)
Raised edge formwork

Steel plate concrete floor (220mm)
Structural steel beam (IPE 300)

Acoustic insulation (100mm)
Scaffolding rails and fixing brackets
Precast concrete panel (35-70mm)

3DCP element (220-330mm)
Scaffolding tube profile II (r=100mm)
Scaffolding tube profile I (r=100mm)

Insulated panel
Steel bracket for tube profile

Vierendeelligger (IPE 600)

Lattice girder (h=3000mm)
Steel ringbeam connected to 

existing concrete structure

Figure 6.7.6. 
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Figure 7.1.1. Sketch during the process of making the masterplan 

7. CONCLUSIONS AND REFLECTION

In what way can an inaccessible industrial icon within city transformation reposition itself 
in the urban context by introducing an institutional and public accessible complementary 
program that enters into a relationship with developments in the city of Ghent?

The starting point of this graduation studio seemed to consist of two contrasting subjects. 
The historical city of Ghent and the relatively new technique of 3D concrete printing. 
However, this contrast did not turn out to be true. During the research, the realization arose 
that precisely these two different subjects were seamlessly connected. In a first perspective, 
Ghent appeared as a relatively conservative city. An ‘unassailable’ historical city centre, 
an aversion to high-rise buildings and a suspicious look towards new developments or 
city transformation. While precisely these themes contribute to a healthy development 
of the city, they enrich the city in several ways. New developments also contribute to 
the conservation of existing and historical spatial structures, buildings and situations. 
The developments in the old docks are an interesting example of this. Where in the first 
instance there was a lot of resistance against the plans which were made, nowadays, 
these plans create new opportunities for other urban neighborhoods and structures. A 
direct reason why the graduation studio is settled in the neighborhood of Ghent Ham 
relates to the developments in the old docks, which also require a new interpretation for 
this area. The way in which this interpretation and redevelopment should take place is a 
situation that the city of Ghent is struggling with. Old ‘techniques’ and procedures are not 
always applicable in the present time. The desire arises to develop new methodologies for 
old problems. That is exactly the moment where old and new come together. Where the 
existing context of Ghent Ham with its old problems meets with new techniques such as 
3D concrete printing. Printing concrete can be one of the new visions with regard to the 
redevelopments in this neighborhood. From analysis and research it can be concluded 
that there are various reasons for the applications of 3DCP. 

The masterplan tried to connect the historic centre and the future neighborhood in the 
old docks. A diagonal was introduced, creating new opportunities and chances for the 
neighborhood. A strong north-south connection arose through the diagonal, but also 
the possibility to reinterpret the building blocks. The often fascinating courtyards of the 
building blocks revealed the characteristics from the past of the neighborhood. The 
countless remains of the industries that used to be in the building blocks are now the 
reason to become a bustling heart of the specific block and neighborhood. This will build 
on the history of the district as a working class district. Where the diagonal cut the existing 
buildings, it is possible to apply 3D concrete printing, to heal the resulting ‘wounds’. In this 
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way, the boulevard also gets its own characteristic appearance and recognition. A finding 
that will fascinate and surprise the inhabitants of Ghent. By emphasizing some places 
located at the boulevard, so-called ‘hotspots’ arise: places where many activities, events 
and manifestations can take place. The developments in the old docks also introduce the 
need to rediscover the relationship with the water. For the neighborhood of Ghent Ham, 
water was one of the most important sources of income. Many industries and trade took 
place along or on the water. The key position of the neighborhood between the canal and 
the historical Leie offers many opportunities and possibilities.

One of these so-called ‘hotspots’ is located between all the different ‘worlds’, namely the 
former power plant of Gent Ham. On the west side of the factory, the Zondernaampark is 
situated, the greenest spot within the neighborhood that is crossed by the boulevard. On 
the east side developments take place in the old docks, which will significantly change the 
skyline of Ghent. At the same time, the opportunity arose to rediscover the relationship 
with the water on this side. The canal was bridged and also forms an elongated green 
lung for the city by planting rows of trees. On the north side of the complex a square was 
introduced that offers space for meetings, demonstrations, manifestations and protests. 
On the south side, the relationship was found with the existing workers dwellings in the 
neighborhood of Ghent Ham.

The palace of justice fits seamlessly with the developments in the judicial landscape of 
Belgium and Ghent. This specific function also offered opportunities for the neighborhood 
as an important employer. The palace is an important institution that runs on many 
employees and gives the chance to reduce high unemployment rates in the neighborhood. 
Many administrative and supportive jobs within the court can be filled in (after retraining) 
by unemployed people from the neighborhood. In addition, the large power plant offered a 
suitable answer to the demand for a large volume and area of the courthouse. The urban 
integration of the factory was also an important argument for this positioning of the palace 
of justice.

The research question emphasizes the importance of opening and ‘revealing’ the complex 
to the neighborhood and the city. After all, the factory was always a closed and forbidden 
site. A situation that was no longer desirable at this location within the urban tissue with all 
its surrounding developments. Partly, an answer to this question was found by introducing 
a public and social function and literally opening the building, based on the historical split. 
Just like this ‘split’ in the building, many design decisions and methodologies are based on 
the history and materiality of the factory. As a result, it was possible to make a coherent 
but contemporary expansion of the factory with insight for the past and the characteristics 

of the former power plant. For example, in the case of the renewed relationship and 
interpretation of the chimney, an icon for the city. A symbol for the factory is used for one 
of the most important functions of the building, the transport and circulation of the suspect. 
The chimney will also enter into a new relationship with the city through this expansion 
in the form of a tower. The palace of justice will change the skyline of the city, just as the 
developments in the old docks will do. With this, the former factory also seeks a clear 
relationship with these developments, as a hinge and key position between different areas 
and structures within the city. The ‘DNA structure’ or double helix route of the tower always 
gives the visitor a new perspective on the city, while for the people who see the building 
from outside always a new perspective on the chimney is offered.

Due to the spatial organization and the concept of the building, the judicial landscape 
is also placed in a new perspective. Where the jurisdiction in Belgium has suffered a 
lot of criticism in recent decades, this specific building creates the possibility to provide 
transparency and insight into the judiciary. The complex is made accessible as much 
as possible. A public transparent spiral (the void) contrasts with the functional mass of 
the building, which spirals around each other and are connected to each other. In this 
way, visitors can experience the independence, dignity and the importance of the judicial 
system themselves. The design plays, to a certain extent, an important factor in this way 
of thinking. For example, the 3D concrete printing was used in the specific situation of 
tension between open and closed parts within the building. A pattern, based on widely used 
marble in court buildings, was designed to give a characteristic view towards the complex. 
Where possible, the concrete-printed elements are deployed within the building to provide 
transparency in the judiciary by sightlines and see-throughs, but also the possibility to 
guarantee the desired privacy where necessary.

It is essential to discuss that a completely transparent judicial system is a utopia. The 
privacy of the defendant, the integrity of the judiciary, the separation of visitor, accused 
and staff and the confidentiality of specific cases outweigh the importance of transparency. 
However, transparency and openness in processes and systems is largely devoted on a 
feeling that arises with someone in a given situation. An answer to the research question 
was thus found, but it also created many new questions and perspectives. A given that 
seems desirable in this context. After all, the urban structures and buildings are also 
in continuous transformation, just like its residents. This also applies within the judicial 
landscape. An institute that seems to be conservative and rigid in first consideration turned 
out to be as a false observation. A new face for justice is a new chapter for the city, for 
its inhabitants and for the judiciary. The palace of justice describes both the past and the 
challenges that lie ahead.
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