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Preface

The graduation studio ‘De Centrale Ghent’ focusing on the 
development of Ghent by local interventions. This booklet is the 
result of multiple researches combined together consisting of 
a masterplan, innovation research about the possibilities of 3D 
concrete printing and a conclusive intervention. The first research is 
a product of combined results of all the attendees of the graduation 
studio merged into one masterplan. The second study focused 
on improving possibilities for 3D concrete prints in relation to 
architecture. In this study, five subgroups worked together, each 
group focusing on a different aspect of innovative design possibilities 
by 3D concrete printing. The third study consists out of a individual 
conclusive intervention within the researched area of Ghent, based 
on previous studies. I would like to thank the supervisory committee 
of the graduation studio ‘De Centrale Ghent’ for their support during 
the duration of the project. I also would like to thank the university 
for enabling the use of the 3D printer and material needed for the 
printed test models.
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Abstract

This research is part of the graduation studio ‘De Centrale Ghent’ 
focusing on the development opportunities within the neighborhood 
of Sluizeken Tolhuis Ham located in the city of Ghent. In order to 
get familiar with the neighborhood a number of analyses have been 
done. These analyses consists out of historical developments, 
the current situation and future development plans for the city of 
Ghent. From the found results, it can be concluded that the amount 
of greenery within the area will not fulfill the requirements of the 
municipality. Because of the variety of buildings in the blocks. the 
architectural quality is limited in certain blocks. And finally the quality 
of the block interior, which exclude any connection with the rest of 
the neighborhood. Based on these results a masterplan has been 
developed facing these problems. The concept for the masterplan is 
based on the implementation of a diagonal Boulevard in de existing 
context. As this boulevard functions as a boundary between two 
areas, it also functions as a passage through the neighborhood 
opening up all the cut through block interiors. The masterplan acts 
as starting point for a more in depth research of one particular area 
within the neighborhood. 

The main focus of this research is about the implementation of 
additional housing in combination with public space. Ghent has a 
housing shortage, and as a result of this shortage the housing prices 
are extremely high, resulting in the fact that a large group of people 
can no longer keep up with the rising housing prices forcing them to 
leave the city. Also for starters and students who like to stay in Ghent, 
it is almost impossible to find a home. New housing typologies must 
offer opportunities for people with lower income to also live in Ghent. 
The social aspect is a key point in the entire design. Meeting new 
people from different social groups is encouraged by offering a wide 
variety of housing typologies, from tiny houses to senior homes to 
penthouses. In addition to this research a new innovative building 
technique 3D concrete printing(CCP) will be recognizable across 
the entire boulevard. In combination with natural based patterns, the 
limitations of 3D concrete printing will be tested and implemented in 
the final design. 

Keywords: Ghent, Sluizeken Tolhuis Ham, 3D Concrete printing, 
Masterplan, Housing typology, Tiny houses, Public space 
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Img 1.01 Centrale Ghent - Image by home.scarlet.be
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The graduation studio ‘De Centrale Ghent’ focuses mainly on the 
combination of urban planning, architecture and the possibilities 
of implementing new building techniques. In collaboration with 
the faculty of industrial design the opportunity is offered to further 
investigate the new design properties of 3D concrete printing. In 
order to get familiar with both the city of Ghent as the 3D concrete 
printing a collective research was done by all the attendees of the 
studio.

A visit to the municipality of Ghent helped defining the current 
challenges the city is facing and how they plan to deal with these 
struggles. In addition to defining the current problems and future 
development strategies, some extended research and analysis 
on the city and the specific neighborhood Sluizeken Tolhuis Ham 
has been done. In order to get familiar with the context of the 
neighborhood itself as its connection with the city, the following 
themes are researched: historical development, social and 
demographic backgrounds, natural structures, infrastructure and 
functions.
Based on the conclusions drawn from the collective research, a 
masterplan has been developed functioning as a foundation for an 
individual intervention within the masterplan.  

Vacant industrial buildings located in the core of residential housing 
blocks is something which occurs quite often in the neighborhood 
of Sluizeken-Tolhuis-Ham. Back in the days the industry played an 
important role in the life’s of the residents of Ghent. The industry 
provided both income and social contact between the local residents. 
This combination of residential housing with big industrial cores 
can almost be seen as a standard typology for this neighborhood. 
Unfortunately nowadays these old industrial building lost their value, 
making them redundant for the local residents. According to the 
municipality of Ghent, one of the main issues there struggling with is 
the housing shortage, and the question where addition housing can 
be build. Researching the possibilities of transforming the industrial 
core into additional housing will be the main focus of the individual 
intervention. 

To frame the research the focus will be on how the historic industrial 
core can be transformed into additional housing combined with 
public space. Wherefore the core of the building block again will 
play an important role in the social life of the inhabitants of Ghent. In 
order to create a lively environment, where social contact is central, 
a number of key principles of successfully proven public spaces, 
and a wide variety of housing typologies will create the basis for 
the new developments within the existing block, replacing the old 
industrial core.

Introduction
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Masterplan

02
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Space for Ghent
Spatial development strategy 2030
In concrete terms, the Spatial Structure Plan Ghent addresses a 
number of questions. Where can additional houses be built? How 
can urban renewal in the 19th century city belt be continued? Where 
do new business areas come? How can it be ensured that Ghent 
remains easily accessible and that public transport becomes better? 
How is it possible to get more green in the city?

Development Ghent

Img 2.01 Spatial development strategy 2030

Group 1

Biffi A., Rijvers J., Soons R.G.M. 
(2018, June 1). Group 1, Graduation 
studio ‘De Centrale Ghent’. 



Graduation studio ‘De Centrale Ghent’ p. 15

us
e 

of
 urban space is context-bound | tension individual versus collective use of s

pa
ce

Citizen Challenge
Spatial planning is a process for and with all

bicycle urbanism

Mobility 
Guarantee selective accessibility of 

the city and region

ad
aptation | 3x em

ploym
ent industry (Broad-, Dif erentiated- R

obust
 st

ra
te

gy
)

Economic 
Cope with the spatial consequences 

of the growing and the changing 

economy

mitigation

Climate 
Sustainable and climate-robust spatial development

go
od housing and care of er | (child-friendly) public space | s

uf  
ci

en
t Demographic 

Cope the growth and changing 

composition of the

population

he
at 

problems | f ood risk | droughtQuality of life 
A city as a liveable environment for young and old

with sufcient and well-spread green space

6x spatial and societal challenges 



p. 16 Graduation project       SJHA Colen

01_A livable city and a ‘warm’ 
society are main objectives

02_Consider the physical sys-
tem and history as the basis for 

03_Water, topography and soil 
form the basis for the growing 

04_Opt for cautious urban de-
velopment

05_Ghent is sustainable to 
share with space and to renew 

06_Individuality to neighbor-
hoods and spatially related are-

07_People make the city

08_‘White spaces’ as essential 
in the spatial development 

09_Strive for interweaving and 
diversity; choose for proximity

10_Aim at selective but 
high-quality accessibility

11_Stimulation of multifunctional 
and change-oriented building

12_Spacial development 
supports the energy transition

13_The spatial structure tran-
scends the municipal boundary: 

14_Interwoven work, 
entrepreneurship and innovation 
in urban space and commit to 
tailor-made energy networks 
whitin the scale of the site

Kew answers and visions on 
challenges
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Smart densification - Interweave facilities such as mobility, living 
and working in the right way

Bicycle urbanism - Cyclists get a prominent place in new 
developments

Water in and around the city for cooling (binding element, 
multifunctional role, diverse and uniform)

Human-oriented plan development

Compacting urban space instead of expanding city 
boarders (e.g. new dwelling typologies)

5x spearheads
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[

From green axes to green climate axes

The aim is to connect the green climate axes with the surrounding municipalities 
(green rings) and to move towards the heart of the city

...a climate-robust city and a robust ecosystem with more greenery and nature

...bicycle urbanism

...a stronger experience of landscape within the city

...a child-friendly and social city with a network of meeting spaces

...a sustainable economy with urban agriculture

An example is green axis three from Keizerspark to the historic city center with cycling and walk-
ing axes from outside the city ring R40 along the Schelde and the Visserijkanaal 

The green climate axes have an important key function in the growth towards...

[

Project green climate axes
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Spatial development strategy 
Northern strategic zone
The Northern strategic zone consists of various project areas: 
the Dampoort site, the Afrikalaan and the Seahaven / Dampoort 
marshalling yard. The Old Docks project and the Dampoort project are 
already presented as a strategic project in the 2003 Spatial Structure 
Plan of Ghent. The Oude Dokken project is now under construction. 
Project Dampoort and Afrikalaan are still in the research phase. 

The realization of the Oude Dokken creates a completely new 
urban space. These developments also create opportunities for 
the surrounding neighbourhoods, in first instance for the Dampoort 
station, which can further develop towards a future-oriented high-
quality public transport hub. Redesigning the public space tailored 
to the pedestrians and cyclists is therefore important: redesigning 
Antwerp Square, creating a close-knit bicycle network as a link 
between the various neighborhoods, the scenic and functional better 
use of water resources, greening the environment and improving the 
crossings of barriers.

Two areas are important links to increase the cohesion of the 
neighbourhoods. In the first instance, the area around the Afrikalaan 
has a whole range of possibilities. There is a planning process for 
this. The municipality structures the relatively organically grown and 
diverse business area through a stronger green approach of the 
whole with readable bicycle relations towards the city center and the 
site Oude Dokken. Through interweaving with housing and optimal 
use of space a mixed economic zone will arise. 

The main idea is to develop a spatial-economic vision for this area 
in which the quality of life in the neighborhood will be taken into 
account, the infrastructural and economic development and the 
possibilities for cross connections for cyclists and pedestrians about 
the area that now forms a barrier between old Sint-Amandsberg and 
the city center.

Img 2.02 Important bicycle paths and urban junctions
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Population

Inhabitants in district per sector

4.5402.053

2.790

1.808

Families and Ages - Ghent vs District

Ghent

Single parents

Singles

Couples without children % 0-17 years

% 18-64 years

% 65+ Couples with children

Sluizeken-Tolhuis-
Ham 7,3%

7,6%

19,8%

21,2% 62,2% 16,6%

14,9%65,3%

27,2% 41,4% 23,8%

22,6% 46,5% 23,6%

0 25 50 75 100

Inhabitants - Ghent vs Dictrict

Density - inhabitants per km2

11.191

8.940 km2

1.643 km2

259.579

Social and demographic
background

 
Group 5

Abelen R.L.T., Galeli R., Sahin C., 
Önder S. (2018, June 1). Group 5, 
Graduation studio ‘De Centrale 
Ghent’. 

Abelen R.L.T., Galeli R., Sahin C., 
Önder S. (2018, June 1). Group 5, 
Graduation studio ‘De Centrale 
Ghent’. 
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Relocation

External Migration balance per 1000 inhabitants (/1000)

0

100

Sluizeken-Tolhuis-Ham

more people are leaving more people are coming

-100

10,6

Internal migration balance per 1000 inhabitants (/1000)

0

100

Sluizeken-Tolhuis-Ham

more people are leaving more people are coming

-100

-13,5

Total migration balance per 1000 inhabitants (/1000)

0

100
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more people are leaving more people are coming

-100

-2,9

Nationality

0

Non-Belgians - Ghent vs District

27,8%14,1%
00 100100

Sluizeken-Tolhuis-HamGhent

Foreign origin - Ghent vs District

60,9%31,5%
0 100100

Sluizeken-Tolhuis-HamGhent

Foreign origin in 2015 (detail) - Ghent vs District

Ghent

EU15

Turkish and Maghrebians 
(Morocco, Tunesia, Algeria)

EU13

Other countries

Sluizeken-Tolhuis-
4,6%

4,9%

15,1%

5,2%

31,5%

12%

9,7%

9,3%

0 20 40 60 80

Source: Gent.buurtmonitor.be (2018)
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Natural growth Socio-economic position

Inhabitants (age and socio-economic position - 2015

other unemployed

employednot active

50-64 65-74 75+25-4918-2415-170-14

96,0
93,1

23,1

36,4

4,3

36,2

61,2

7,9

11,1

19,8
16,1

34,1

9,1

40,6

6,9

81,6

11,5
3,4

95,3

1,0 3,8

0

20

40

60

80

100

Number of births per year

Number of deaths per year

Sluizeken-Tolhuis-Ham

Sluizeken-Tolhuis-Ham

Ghent

Ghent

3.178

2.274

160

197
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Historical development

Img 2.03 historical development Ghent 1600 - 1700 Img 2.04 historical development Ghent 1800 - 1900

Group 5

Abelen R.L.T., Galeli R., Sahin C., 
Önder S. (2018, June 1). Group 5, 
Graduation studio ‘De Centrale 
Ghent’. 
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The Sluizeken-Tolhuis-Ham area covers the northern districts of 
medieval Ghent. They were marshy grounds cut through numerous 
‘Leie-arms’ and canals.

During the 13th century, a number of suburbs had grown outside 
the large ‘Leideboch’. They were not subject to the jurisdiction of the 
Ghentian aldermen, which caused unpleasant conditions.

In 1300 the city magistrate succeeded, among other things, in 
attaching the ‘Briel’ and the ‘Muide’ to the city area. This expansion 
of territory gave rise to the construction of the second city wall, 
with in this area the ‘Spitaalpoort’ (the later ‘Dampoort’) and the 
‘Muidepoort’.
The power of this area was the ‘Schipgracht’ or ‘Moere’, an old 
northern ‘Leie-arm (now ‘Tolhuislaan’), together with the road to 
the ‘Vier Ambachten’ and the ‘Zeeschelde’ (now ‘Sleepstraat, Sint-
Salvatorstraat, Voormuide, Meulestedesteenweg’). That is where 
skippers, shipyards, dockworkers traditionally determined the 
character of the district.

In the late 18th and 19th centuries, the food and clothing industries, 
metallurgy and port-related activities caused an overpopulation of 
the poorest population group. The area therefore also had the largest 
concentration of visitors from all over Ghent.

At the beginning of the 20th century and also after the World WAR 
II much has been remediated. The watercourses have disappeared 
and the historic urban fabric has changed considerably due to all 
sorts of projects.

Today there are important “country brands”, as traces of the past. Just 
think of the parish church of ‘Heilige Kerst’, the chimney of the SPE-
center, the striking façade of the old ACEC-building at Dok-Noord, 
the ‘Schippershuis’ and the ‘Schipperskapel’, the primary school 
Dr. Jean Herrel in the Sleepstraat, the director house Voortman at 
Vogelenzang, the Hortus Thiery (now the Garden of Kina), the “blue 
crane of Kesteleyn”.

A recognizable centre is the church square of the ‘Heilige Kerst’ with 
the bow of the striker Rihera, the presbytery in Rococo style and the 
facades of Jacob Semeij in Art Nouveau (Stad Gent, 2018)

Img 2.05 historical development Ghent 1950 - 1980
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City parks
Scale 1:100000

De Centrale Gent

Bourgoyen – Malem - Blaarmeersen

Parkbos

Vinderhoutse Bossenrugse 

Oud-Vliegveld

De Gentbrugse Meersen

Four green poles and an urban green area
Scale 1:100000

Residential green

Neighborhood green

District green

District park

Recreation center

Nature reserve

Water

De centrale Gent

Urban green
Scale 1:100000

Ghent’s industrial developments have had a major impact on the 
presence and transformation of water structures and green areas 
in Ghent. Although the waterways have played an increasingly 
important role and have been expanded for industrial and commercial 
purposes, the rereation possibilities and the presence of green 
structures have decreased considerably. Currently, there is a great 
interest in expanding water and greenery as natural structures and 
thus adding recreational opportunities to the city.

Natural structures

Img 2.06 Type of urban green

Img 2.08 Four green poles  Img 2.07 Green structures 

Group 4

Bogaert R.H.M., Bollen R., Yuen K.K. 
(2018, June 1). Group 4, Graduation 
studio ‘De Centrale Ghent’. 
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Average percentage amount of green in a 100-meter buffer around a residential area
Scale 1:100000

De Centrale Gent

4 % - 24 %

LEGENDA

24 % - 37 %
37 % - 53 %

53 % - 68 %
68 % - 84 %

No data

Img 2.09 Average percentage amount of green in a 100-meter 

buffer around a residential area
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Within the city centre there are 
multiple car free zones. In order 
to travel through the city, without 
passing the city centre, the mu-
nicipality introduced a mobility 
plan. This plan is based on the 
deviation of the city in different 
sections. In order to get from 
one section to another, car traf-
fic is always lead back to the in-
ner-city ring road R40. Imgage 
2.10 shows the car free zones, 
the different sections, and the 
parking garages in the city cen-
tre.   

 Circulation plan

 Car-free zone
 Pedestrian street

Infrastructure

Img 2.10 Circulation plan, stad. gent, stadsplan

Group 2

Grolleman D., Martens M.C.L., 
Zambotti A.(2018, June 1). Group 
2, Graduation studio ‘De Centrale 
Ghent’. 
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The municipality of Ghent has 
the use of bicycles as a main 
transportation mode very high 
on the agenda. This because 
the residents of Ghent often 
use cars as main transportation 
mode. Therefore the city, and es-
pecially the city centre, is over-
whelmed by cars. By the stimu-
lating bicycle use in combination 
with increasing car free zones in 
the city centre, this problem is 
attempt to be solved. However 
a problem with the current traffic 
situation is that it is very unsafe. 
In order to stimulate the bicycle 
use, this aspect of safety is very 
important. Mainly the crossing 
with heavy car roads are cur-
rently defined as unsafe. Also 
the missing out of bicycle lanes 
and a clear deviation of car and 
bicycle lanes is a problem. Be-
sides the element of safety, also 
the accessibility is a key-ele-
ment in the municipalities policy 
strategy. All important buildings 
must be safely reachable by bi-
cycle. Important buildings are 
mainly schools, theatres, uni-
versity-buildings and churches. 
Important routings are the con-
nection between east and west, 
the routing towards the universi-
ty campus, the Flora route and 
the Leiepromenade route. New 
to develop routings are, Wester-
spoor route, The Flanders expo 
route, the Drongen station route 
and a routing which connect all 
the villages around Ghent. On 
the map all the current bicycle 
lanes are indicated. The munici-
pality distinguishes primary (red) 
and secondary (orange) bicy-
cle roads. The primary bicycle 
roads mainly follow the prom-
inent roads in the street, which 
connect the different city parts. 
These primary lanes are con-
nected by secondary lanes, or 
so-called local lanes. 

 Primary bicycle roads
 secondary bicycle roads

Img 2.11 primary and secondary roads, stad. gent, stadsplan



p. 30 Graduation project       SJHA Colen

Function Analysis - Residential
Scale 1:5000

Centrale Gent

Residential

Buildings

The first map presents the 
general structure of the building 
blocks around the complex of De 
Centrale. De Centrale is situated 
in the heart of the masterplan 
area bordered by the streets: 
Sluizeken, Tolkhuis, and Ham. It 
is situated between the Old Dock 
( Handeldok and Acherdok) and 
the old city Ghent. In a direct 
neighborhood of this area are 
situated Old Docks, which are 
currently being redeveloped 
according to the master plan 
proposed by OMA. The analyzed 
area is mostly residential.

Function analyses
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Group 3

Kulawik A.M., Scherptong J.C., 
Colen S.J.H.A. (2018, June 1). Group 
3, Graduation studio ‘De Centrale 
Ghent’. 
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Function Analysis - Residential
Scale 1:5000

Centrale Gent

Residential

Buildings

Majority of the buildings in Ghent 
are residential.  Residential build-
ings are grouped in large param-
eter blocks with an industrial infill 
inside the block. The blocks con-
sist of 2 or 3 story high row hous-
es with private housing. The area 
is quite densely built with narrow 
housing. In the higher buildings ( 
3 or more story) apartment build-
ings the ground floor is used as a 
commercial space. 
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Function Analysis - Industrial
Scale 1:5000

Centrale Gent

Industry

Buildings

Ghent has a large industrial 
site in the north relatively close 
to the center. In the former 
industrial area, technical 
buildings were located around 
the Old Docks area which is now 
being redeveloped. In the north, 
the beginning of the industrial 
zone works like a fringe belt. 
The residential function and 
industrial function does not mix 
with each other.
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Function Analysis  
Industrial Heritage
Scale 1:5000

Centrale Gent

Industrial Heritage

Buildings

In Ghent the past invisible in the 
structure of the blocks. Inner 
courtyard of large-scale resi-
dential blocks is filled with old 
industrial buildings which are 
typical for a Belgium context. 
Currently, many of this buildings 
are being transformed into cul-
tural and community functions. 
Anyway, many of this building is 
still waiting to be transformed. 
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Function Analysis - Schools
Scale 1:5000

Centrale Gent

University

High school, Primary School

Art school

Buildings

City Ghent is well-known for its 
rich educational offer. The city 
has a plenty of High Schools 
and Primary Schools. According 
to the statistics provided by stad.
gent.be Ghent has almost 77.000 
students which make is the 
biggest student city in Flanders. 
There are 2 Universities and 4 
Higher Schools such as Ghent 
University, Higher school Ghent, 
Art University, KU Leuven, 
Oddisee and LUCA School of 
Art. 
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Function Analysis - Art / Culture
Scale 1:5000

Centrale Gent

Gallery / Art workshop

Theatre

Music / Perfrmance 

Meeting point

Buildings

 Ghent is part of UNESCO Net-
work of Creative City and as 
such has plenty to offer in art 
and culture scene. There are 
plenty of art galleries such as 
RIOT, Galery of Tatjana Piet-
ers, Kristof De Clercq Gallery, 
Vlask and many others. Ghent is 
also Unesco City of Music since 
2009. It has many concert halls 
such as De Centrale, Handel-
beurs, MIRY, Logos Tetrahedron 
to mention only the main ones. 
What is important in Ghent is the 
fact that the professional art in-
stitution and extensively co-op-
erating with the schools of the 
art active in the city. 
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Function Analysis  
Possible development area
Scale 1:5000

Centrale Gent

Recent development Sogent

1. Old Docks
2. City school Old Docks
3. New Docks
4. Stapelplein 82 - Old Docks
5. HAM
6. Cohousing Bijgaardehof 
    (former Malmar Factory)

1.

3.

4.

2.

1.

5.

Recently there are many differ-
ent plans being realized in the 
area of the Old Docks. The big-
gest development is the master-
plan proposed by OMA. There 
are 2 different plans which are 
called: New Dock and Sta-
pelplein. The plan of OMA that 
will create 1500 new housing, 
school, multifunctional pub-
lic spaces, and entertainment 
zones around Handelsdok and 
Achterdok. The other develop-
ment which already has been 
realized is the community gar-
den along HAM street. In a short 
period of time a big cohousing 
project: Bijgaardehof will be re-
alized in the neighborhood. 
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The building in Ghent can be 
analyzed in 5 diffrent height cat-
egories such as:
1. 0-6m
2. 6012m
3. 12-18m
4. 18-24m
5. more than 27m

Height analyses
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Kulawik A.M., Scherptong J.C., 
Colen S.J.H.A. (2018, June 1). Group 
3, Graduation studio ‘De Centrale 
Ghent’. 
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0-6
The low building height category 
0 to 6 meters consists mainly of 
annex and industrial buildings. 
The building height 0-6 mainly 
occurs on the edge of the city 
center. 
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6-12
The building height in the cat-
egory 6 to 12 meters consists 
mainly of residential buildings, 
this category of building height 
in combination with the residen-
tial purpose of it occurs both in 
the inner city as in the transition 
zone where the master plan is 
located.
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12-18
The building height category 12 
to 18 meters again mainly con-
cerns residential type of hous-
ing, looking at the distribution it 
can be concluded that the den-
sity of this category of building 
height increases in the direction 
of the city center.
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18-24
The building height category 18 
to 24 meters there are few re-
sults only a number of buildings 
spread through the area that 
reach this height, the most re-
markable are the MIAT museum 
facing the Leie and some high-
rise buildings in the city center
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27+
Of the last and highest building 
category of 27+ meters there 
just  two results, the ‘Centrale 
of Ghent’ which plays an im-
portant role within our area and 
the Sint-Jacobskerk in the city 
center.
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The research and analyses done on the different scale levels; city, 
neighborhood, building, block and building,  lead to several conclusions. 
These conclusion where the start point for the development of the 
concept of the master plan, on the neighborhood, Sluizeken Tolhuis 
Ham can function in the future as a natural connection between the 
new developments in the harbor area and the historical city. Besides 
that the municipality pointed out several aspects to develop, these 
points were included in the analyses and were taken into account 
during the design of the master plan. Aspects such as the amount 
of greenery in the area and the stimulation of bicycle use instead of  
cars. 

Looking at the results of the research and analyses it can be concluded 
that the amount of greenery is limited in the neighborhood. Certain 
blocks are close to already existing parks and public green zones, 
however the areas are not large enough to fulfill to the requirements 
of the municipality. Therefore the amount of greenery needs to be 
enlarged. And other problem recognized as a result of the analyses 
is the architectural quality of the buildings blocks. In all the different 
building blocks monumental buildings are located. However because 
of the variety of buildings in the blocks, the architectural quality is 
limited in certain blocks. Another large problem which was found is 
the quality of the interior of the blocks. Besides that the connection of 
the these interior spaces with the rest of the neighborhood is missing 
in many cases. This is also caused by the different building heights 
inside the blocks and outside the blocks. Another thing which is 
recognized is that the typology of the neighborhoods varies from the 
new to develop  harbor area, and also of the typology of the historical 
city centre. This unbalanced situation was taken into account during 
the design of the master plan. 

Furthermore several infrastructural problems were recognized. One 
is the dominance of cars in the area. Not only the car road, but also 
the amount of street parking spots, which define the character of the 
streets. Also the limited amount of bicycle lanes, does not meet the 
policy of the municipality. On the other hand, the neighborhood is for 
pedestrians not very inviting, in contrast with the historical city center 
which is very pedestrian orientated. Finally the variety of functions 
in the neighborhood is limited, and the amount of cultural programs 
is small. Because the municipality want to attract tourist and locals 
to the new to develop area, to free the city center, the amount and 
variety of functions in the neighborhood is important. 

The Masterplan
The concept for the master plan is based on the implementation 
of a diagonal Boulevard in the existing context. This is diagonal 
is introduced to break with the different street typologies.  (1) The 
organic street typology in the historical city center and partly in de 
neighborhood. (2) The orthogonal street typology in the new to 
developed harbor area. The concept is by breaking both typologies, 
the two diverse areas are connected. Instead of connecting in a 
natural way, the two areas are connected in a strong and direct way. 
As this boulevard functions as a boundary between the two areas, 
it also functions as a central passage through the neighborhood. By 
implementing a variety of functions located close to the boulevard, 
liveliness is created. The functions are also introduced to attract 
tourist and locals to the neighborhood, and to the new to developed 
harbor area. 

To orientation of the boulevard is based on two main spots in the 
area. (1) The Dampoort-station, a station which is expected to grow 
in amount of users, and is close to the harbor area. (2) The Heilige 
Kerst Church, a sixteenth century church. By connecting these two 
locations with the diagonal boulevard, people arriving at the station 
can directly discover the neighborhood. As the diagonal is crossing 
different building blocks, these blocks are opened up. The interior 
spaces transform in appearance and quality, therefore a new identity 
is introduced to the neighborhood. Because the diagonal cuts through 
different buildings, these buildings have to be recovered. With the 
use of 3D-concrete printing, the “wounds” are “healed”.  Therefore 
the boulevard can also be seen as a “concrete-boulevard”. 

An important aspect of the master plan is the shifting in infrastructure. 
The amount of  car roads in the neighborhood are reduced. 
By introducing a ring-road with one connecting diagonal, the 
neighborhood is transformed to a car free zone. The amount of street-
parking is also reduced, and parking areas are moved to the outsides 
of the neighborhood. This has a positive effect on the character of 
the streets. The greater amount of streets, and the boulevard, are 
pedestrian zones. Besides that, new bicycle  routes are introduced 
which connect with the bicycle routes of the new developments in the 
harbor area. 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 center.  

Conclusion Biffi A., Grolleman D., Martens M.C.L., Bogaert R.H.M., Zambotti A., rijvers 
J., Bollen R., Abelen R.L.T., Kulawik A.M., Scherptong J.C., Galeli R., Colen 
S.J.H.A., Sahin C., Yuen K.K., Soons R.G.M., Önder S.  (2018, June 1). 
Graduation studio ‘De Centrale Ghent’. Masterplan.
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Conceptual diagrams

Straight connection towards OMA Plan

Life and activities along the boulevard

P

Straight connection towards OMA Plan

Life and activities along the boulevard

P

Boulevard opens up the urban blocks

Traffic loop and diagonal

P

P

Boulevard opens up the urban blocks

Traffic loop and diagonal

P

P

The historical and monumental importance of the Heilige Church
is now reinforced by the direct connection to the Dampoort station

P

P

Masterplan

Img 2.25 Diagrams, concept masterplan
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Masterplan 
introducting the 
new boulevard 
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Public green zones
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Img 2.28 Pedestrian paths Img 2.29 Bicycle lanes

Img 2.30 Car roads Img 2.31 Parking areas
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Location

03
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Location

Img 3.01 bird view, google maps
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Img 3.02 Situation location masterplan
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The historical analysis for block three follows the same line as for 
the preceding and proceding blocks analysed in this booklet. As 
evident in the first image on top, only about half of the our three 
analysed blocks existed between 1600 and 1700 if it is compared to 
the current situation of 2018. Most of the built environment at the time 
was to the west. Set back from the protective curtain wall of Gent. 
No doubt a defensive strategies. To the east of the built environment 
were farmlands with waterways for irigation. Between 1800 and 1900 
the built environment became denser but still remained concentrated 
more to the west while the eastern side was still being used for 
farming. 

Between 1900 to 1950 De Centrale power station was built and so 
came an increase in the built environment in this area. The division 
between the west and eastern sides were filled in. Housing was 
necisarry for the workers of the new power station. Since 1950 the 
block in the middle is now less dense and contains a relatively new 
government building. The block to the right has been slightly modified 
to give some residents with a more spacious back yard while also 
adding some extra public green.

Development Ghent

Img 3.03 Development Ghent, 1600-1700, zoom-in Img 3.04 Development Ghent, 1800-1900
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Img 3.04 Development Ghent, 1950-1980, zoom-in
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 Car road 
 Parking areas
 Pedestrian paths

 Bicycle lanes
 Driving direction

As a result of the adjustments and new implementations of the mas-
terplan the following situation occurs. For pedestrians the block is 
accessible around and via the new boulevard. The main cycle routes 
are located on the Ham and Kongostraat which connect the block 
with the historic city center and the new devilments at the docks. 
Due to the new car circulation plan one of the surrounding car road 
remains. The remaining car road is a one-way street located at the 
Ham. The possibility of parking along the road remains but has been 
reduced to a minimum.

Infrastructure

Img 3.05 Infrastructure, block
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 Retail
 Old industry 
 Residential

 Hostel
 Adult education
 Film theater

 Business center
 Restaurant

The image on the previous page and on the bottom show which 
functions can be found in block three. What is immediately noticeable 
is that the majority of the build environment is residential. Furthermore, 
public functions can be found throughout the entire blocks like a 
theatre, some hostels, art facilities and restaurants. There are quite 
well spread out, and there are just a few of them. On the inside of the 
blocks there are some big buildings, in the moddle block for example 
there is an employment office with a big private parking place and 
some smaller industrial buildings. In a right block there is a school for 
adult education and social work and an old industrial building which 
now functions as a business center. 

The business center is a quite intersting place, it houses small 
business like hairdresser, student association and even escape room. 
Behind the business center there is a small public park with some 
private gardens. At the entrance of the park there is a restaurant that 
connects with one of the entrances of Centrale. 

At the Ham street it is possible to get on the bus which will go in multiple 
directions including the ciity centre of Ghent. The Kongostraat which 
passes through the middle and right building provides a good access 
to two directional road from the ring road to the city centre. Many of 
the other roads are pretty narrow due to lack of road side parking. 

Functions

Img 3.06 Functions, block
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 < 5 m
 15 - 20 m
 10 - 15 m

 5 - 10 m

The height analysis of block three shows a somewhat equal 
distribution of building heigts. Most buildings in the the buildingblocks 
that make up block three are 10 to 20 meters high with just a few 
above 20 meters. Most notible is the lack of large and abrupt height 
changes in side by side buildings or buildings that face each other.  
The height and cclose proximity of these buildings might have a big 
effect on how sunlight and shadow is being experienced in this area.

Building heights 

Img 3.07 Building heights, block
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 Architectural heritage

As can be seen on the image of the previous page he architectural 
heritage of block three is very well distributed. Also these heritage 
buildings are quite small in comparison to the architectural heritahe 
seen in other blocks which are quite large. Most of these buildings 
are for residential purposes, with the exception od a few. Block three 
only consists out of architectural heritahe which is different than 
for example being a monument or protected heritage. Architectural 
heritage is a lot less strick which makes the redevelopment of these 
buildings way easier. 

In the city of Ghent the concept of these internal building block 
industries are very common, which is also the case in block three, in 
specific the block on the right. But a lot of the times these buildings 
are protected either for their architectural values or their former 
cultural importance for the city of Ghent. Take the Centrale for an 
example, But unlike all these protected industrial heritage buildings in 
this area, the industry in block three is not protected and could offer 
an opportunity for possible development.

Architectural heritage

Img 3.08 Architectural heritage, block
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Img 3.09 facade impression, Ham

Img 3.10 Corner impression, Blekerijstraat, Kongostraat
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 Residential

 Education
 Industry

Main division

Img 3.11 Main division, block
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 Shed roof

 Gable roof
 Flat roof  Mansard roof

 Hip roof

An analysis of the roofs of this area has been done to determine the 
types of roof that can be found here. Furthermore this analysis also 
shows the which roof types are most previlent in this area. These 
blocks contain five different roof types: Flat, Gable, Hip, Shed and 
a single Mansard. The analysis shows that the buildings in these 
blocks mostly have flat roofs. second in line are gable roof type with 
the roof ridge perpindicular to the street. 

The flat and shed roofs can be found mostly to the interior os these 
three blocks. The gable roofs are concentrated to the outter edge 
of the building blocks. The concentration of gable roofs to the outter 
edges shows some uniformality among the buildings that make up 
the building blocks.

Roof analysis

Img 3.12 roof analysis, block
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Img 3.13 percentage roof typology, block
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A shadow analysis has been done for these blocks to investigate what 
the effect shadow and light are throughout some critical days of the 
year. Three critical days for this particular location were analysed out 
of the year: June 21st when the sun is at it’s highest point, December 
20th when the sun is at it’s lowest point and September 20th when 
the sun is in the middle of it’s lowest and highest points. Studying 
March 20th was also an option. However the this date is also in the 
middle of the sun’s highest and lowest position making it’s solar data 
virtualy equal to that of september 20th. For this reason March 20th 
has been excluded from this analysis. to the right are images of the 
sun positions throughout these days for several hours. This can be 
used to calculate the exact position of the sun and shadows through 
out this period.

June, being the first month of summer, has of course the most 
sunlight. The analysis shows that some streets and houses can 
be highly effected by the shadow even in the summer. The streets 
and buildings opposite to those on the south suffer the most. This is 
evident from the darkness of the shadow. The darker the shadow, the 
less amount of sun reaches a particular area. The close proximity of 
opposing buildings in combination with the height of these buildings 
creates some relatively sun deprived streets. The areas least affected 
by the possition of the sun durring the summer is the interior of the 
building blocks, where there is a bit more distance between buildings. 
This same trend continues into september and even december. In 
some cases it appears that certain areas in the interior of the blocks 
are barely affected by shadows at all. Regardless of the low sun 
position, which creates long extending shadows, and lack of sunlight 
during december the situation is still relatively unchanged. The big 
difference is to the houses opposite buildings to the south. Which 
except for their roofs get hardly sunlight throughout winter. 

Shadow analysis

Img 3.14 sunlight angles, block
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Img 3.15 shadow analysis, block



p. 64 Graduation project       SJHA Colen

Facade view - Ham

Facade view - Blekkerijstraat

Facade analysis

Img 3.16 facade view, Ham

Img 3.17 facade view, Blekerijstraat
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Part of the block analysis was a thorough facade research. In this 
analysis, all the facades of the block were presented as a street view 
collage and as a line drawing. This collage shows clearly one one 
hand variation of details, materials, and style of the building. On the 
other hand, the language of the facade, typology of the elements 
are quite similar.  The difference between the buildings are more 
about the ornaments, details, and materials used. The outcome of 
the analysis is set of schematic drawings with the basic principles 
that are characteristic for all the blocks. 

Characteristic elements:
After the analysis characteristic elements that can be visible on 
almost all the facades are determined as:

- 1. Transparency
- 2. Horizontal spacing 
- 3. Window composition
- 4. Roof line / elevated entrance
- 5. Window size
- 6. Materiality

Conclusions - main building elements
Transparency analysis shows the composition of the facade and 
relation between the size of the windows and division on each floor. 

Horizontal spacing shows that in almost all the building regardless 
the height of the building and the height of each floor the distances 
between the upper line of the window and the lower part of the 
window are more or less the same. All the building start with a high 
plinth made out of plaster which is characteristic for city buildings 
of neo-styles. Each floor is divided in the middle with a concrete 
prefabricated cornice. 

Window composition can conclude the same as horizontal spacing. 
The distance between the windows of a lower level and higher level 
is the same regardless the height of the building. It is possible to 
spot clear horizontality of the whole facade view and clear vertical 
composition of each and every block. 

What is characteristic for Gent is the fact that all the ground floor 
entrances are elevated. Entrances are directly connected with the 
pavement. Each building has 2 or 3 stairs that lead to the main 
entrance.  The height of the roof and shape are various, but the upper 
cornice is in most cases aligned with the neighboring buildings. 

Blocks around de Centrale have most of the time 3 floors. The size 
of the windows gradually decreases with the height. Ground floor 
windows are the biggest and they are not divided with vertical 
mullions. In this block ground floor is not used like in a typical city 
situation as a commercial space. Therefore the facade of the ground 
floor is a typical facade of an urban residential block. Window sizes 
of the first and second floor are smaller. The upper floor windows are 
most of the time divided into 2 smaller vertical windows. 

Majority of the buildings have a facade with plaster as an external 
cladding. These allow relatively easy and quick maintenance of the 
deteriorated blocks. Other materials that are used for facades are 
brick cladding with the concrete frame around the windows and 
cornices between the floors. Majority of the window frames are 
wooden of plastic which is typical for a housing in a city. 

Majority of the facade of the block required serious maintenance, due 
to bad technical shape. Some of the facades are parts of not used, 
empty factories, the other ones are just private residential buildings. 
In the block around Centrale, there are barely any monuments apart 
from De Centrale complex. 

Chosen facade analysis:

In order to show the principle described before in an existing situation 
one typical for a block facade was chosen. The facade located along 
Ham close by to Centrale. The facade is an example of the neo-
classic building, in rather poor conditions. It requires rather thorough 
maintenance. Google maps photography and street view facade 
drawing are presenting the building in its context. 
This block is not typical for Gent since the entrance is not elevated it 
starts directly on the same level as the street level. 
It is possible to see that the building has a clear vertical articulation 
with the horizontal articulation of entire street view. The distances 
between the window levels are the same. 
The facade is rather decorative, with big windows, ribbed walls and 
extensive decorations above the windows. The materials are also 
rather typical: plasterwork, concrete and wooden window frame. 
The size of the window and amount of decoration are in gradually 
decreasing with the height. 
To conclude, analysis of the facade shows that the elements which 
were pointed as characteristic for city block are visible in all the 
buildings of this block. 
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 Spacinf between windows

 Horizontal spacing

 Elevated entrance
 Entrance

 Transparency
Img 3.18 facade analysis, transparency

Img 3.19 facade analysis, window composition

Img 3.20 facade analysis, composition, spacing
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37
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Materiality

3. Materiality

5. Windows size
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 Window frame
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Img 3.21 facade analysis, elevated entrance/roofline

Img 3.22 facade analysis, windows size

Img 3.23 facade analysis, materiality
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Previous research shows that the building block can be divided into 
mainly residential buildings on the outer edge of the block and old 
industry at the core. The old industry borders on the back gardens of 
the surrounding houses and on a small courtyard with a number of 
garage boxes. as shown in photo collage one. The industrial building 
has been decayed considerably and has little to no architectural val-
ue. The building currently functions primarily as a storage place for 
small local businesses.
The second  photo collage shows a building of considerable size 
located more towards the core of the block. The building generates 
a lively coming and going of visitors due to its function of adult ed-
ucation. When entering the building from the Blijkerstraat a small 
courtyard reveals itself, enclosed by the school on the one hand and 
the industrial building on the other.
Accessible from the ham and adjacent to the side courtyard of the 
Central Ghent a small park is located as shown in photo collage 
three. The park gives access to the garage boxes and a number of 
backyards of surrounding houses. The entrance to the park is bor-
dered by a block of two houses and a café/restaurant. Both buildings 
do not invite to enter the park.
When both the left and right sides of the park’s current entrance 
are looked at, the subsequent buildings are much more suitable for 
creating an attractive entrance for a courtyard or greenspace. The 
facades of both buildings already facing partly to the inside creating 
a nice corner façade as can be seen in photo collage four. 

Block highlights

Img 4.01 Map highlights
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Img 4.02 Photo collage one, industry
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Img 4.03 Photo collage two, school
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Img 4.04 Photo collage three, park
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Img 4.05 Photo collage four, Ham
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 demolished

Based on the implementation of the new boulevard originating from the masterplan and the findings  of the in-depth research of the specific 
building block in question, a selection can be made about what can and cannot be demolished in order to generate space within the block 
to make room for the growth of  new developments. As can be seen in the diagram below, both the old industry, the garage boxes and the 
buildings that obstruct access to the core of the block are colored. In addition to these volumes, a number of homes will also have to make 
way for the implementation of the new boulevard enable it to access the next block. The second diagram of the block show all the buildings 
which will remain as a result of the intervention. The emptied core and the remaining surroundings will be the base for the new developments. 

Block remainings

Img 4.06 Overview demolished buildings
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Img 4.07 Overview remainings block
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A clear hierarchical structure in the organization of the housing and 
green spaces subdivided into private, semi-private, semi-public and 
public areas reinforces natural surveillance and creates a sense of 
being part of a group, whereby a distinction can be made between 
who does and does not belong in a certain space. In addition to the 
safety that is created by a clear hierarchical structure, this also helps 
in making group decisions for like-minded people.

Hierarchical structure

Img 5.01 Hierarchical structure, private to public

Ghel,J. (2011). Life between buildings, 
using public space.
Washington DC, US: Island Press 



Graduation studio ‘De Centrale Ghent’ p. 81

pu.

pr.

pr.

pr
.

pr.

pu.

s.pu.
pu.

s.pr.

s.pr.

s.
pr

.

s.pr.

hierarchically organized housing area with private, semiprivate, semipublic and public spaces.
the clear structure strengthens natural surveillance. 

Both public and semi-public areas are accessible for everyone, but 
because of the enclosed character and the direct connection with the 
residents and users of surrounding buildings, a distinction is made 
between public space and semi-public space.
As the diagram below shows, a distinction can be made between the 
public space that connect to the new boulevard and the semi-pub-
lic space which gets enclosed by its surrounding buildings. The 
semi-public space behaves more like an intimate courtyard for the 
users of surrounding buildings when the public space on the boule-
vard generates a lively atmosphere due to connection with adjacent 
public attractions such as the Central Ghent, a busy main road and 
the implementation of the new boulevard.

Img 5.02 Hierarchical structure,block
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transitions between various categories of spaces are indicated phisically, but is not 
so firm that it prevents contacts with the outside world.

s.pu.

pu.

s.pr.

s.pr.

s.pr.

s.
pr

.

The transition between the different scales of privacy can be con-
trolled by buildings, differences in paving or landscaping. It is impor-
tant to make these transition zones so that it is clear to the public 
where they are desired. These transitions are indicated physically in 
order to express limits of certain levels of privacy without setting hard 
limits. It is important that contact between different zones within the 
hierarchy always remains.

Img 5.03 transition zones, block
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Image 5.04 shows a few basic 
principles of how contact be-
tween residents themselves and 
residents and visitors can be 
promoted. The basis of these 
principles is mainly  about how 
the design can contribute in the 
social aspect between people. 
Important things to consider 
when supporting the social be-
havior of people are for example 
distance, movement, sightlines 
and the placement of obstacles.

Img 5.04 basic contact promoting principles 
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hub
Different routes cross each other on the square, which acts as a 
distributor of pedestrian, bicycle or car traffic flows.

joint
The square or an essential part of it simultaneously belongs to two 
or more spatial systems; different structures or directions interlock in 
the square.

Interface
Two morphological systems are neighboring to each other in the 
urban structure. As an intermediate position, the square marks the 
interface creating a transition zone between the two.

City interior 
Building fronts facing inward, often closed, creates the appearance 
of an urban interior space, even if there are irregular contours. This 
character sometimes applies to only one part of the square or an 
ensemble of squares.

Morphological qualities relate to the urban context of the square. 
According to the masterplan research multiple morphological 
structures can be useful to investigate. The area of interest acts as 
a transition zone between the new OMA plan and the historic city 
center. The concept of the new boulevard and striving for more green 
in the neighborhoods will lead to the following six morphological 
structures as basis for the morphological qualities for future squares. 

Square case studies Wolfrum, S. (2014) Squares, urban 
spaces in europe. Basel, 
Switzerland: Birkhauser
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Courtyard
Originally the courtyard belongs to a building complex, this open 
space can be used as a public square or semi-public space.

Garden
The character of the square is shaped using different types of 
vegetation.
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To narrow down the basic shapes I decided to look for squares with 
one of the below mentioned characteristics. The rounded and funnel 
shaped examples will be most suitable for the interior space of the 
researched building block, and considering the fact that the block 
has multiple entrances and is cut by the concrete boulevard the star 
shape and spatial trajectory will also be of good use. 

Rounded shape
The circumference of the square consists of curves or has the shape 
of a circle or oval.

Star shape
At the center of the point-symmetrical shape of the square, radial 
street axes intersect.

Funnel
The square widens respectively and narrows, resembling the shape 
of a funnel with the entrance at the narrow part.

Spatial trajectory
The square is enclosed on both long sides, resulting in an elongated 
straight path.
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To stroll
Without needing a fixed destination, the visitor moves aimlessly 
through the square. There is no clear direction, destination or 
structure in the layout of the square. 

Corso
The shape of the square promotes an certain direction of movement 
within the square.

Relaxation
A cozy restful atmosphere creates a feeling of comfort which tempt 
the visitor to stay and relax, without a firm intention.

The size of a square directly influences the expression of certain 
qualities of a square. For that reason it is important to relate with 
similar sized case studies which results in square sizes up to 5,000 
m2 to 15,000 m2.

The features and program found on a square relate to the use of the 
square and its surrounding buildings. The majority of the surrounding 
buildings are for residential use only. The squares between the 
building structure will be of public use. 

The performative potential relates to the activities and behavior 
within the square. This behavior can be guided and supported by 
architecture. These spatial dealings can be combined to create a 
variety of behavior within the structure of public, semi-public and 
private zoning. 
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To be inside
Just like in a room, the square gives the feeling that they are entering 
an interior. Entering and leaving the square are decisive actions.

Meeting
Visitors come in for a while, meet acquaintances and friends, walk 
around and leave again, it is a constant coming and going.
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The square owes its name to its oval shape, which can be recognized both on the inside and on the 
outside of the square. Four gates divided over the oval make the interior of the square accessible. 
The buildings that form the square have a residential function and are accessible from the interior of 
the square. Between the square and the entrance of the houses, small transition zones have been 
created between public and private space using arches. The curved façades of the surrounding buildings 
connect seamlessly together and form the oval shape of the square. The heights of the buildings vary 
considerably, in contrast with the clear oval shape of the square. Despite this diversity in building height, 
the sense of unity remains intact as a result of the contiguous façades and repeated use of plaster. The 
oval shape creates a safe and protected atmosphere. 

Piazza dell’Anfiteatro
Lucca, Italy
3100 m2

Img 5.05 Piazza dell'Anfiteatro, grandvoyageitaly.com
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The shape of the square can be traced back from the intersections of the adjacent main roads of the 
city. The square represents a kind of theater, all facades contiguous, all windows facing the center of the 
square. Follow the edge of the square a main road circles around, from this road the terrain and radical 
lines slope downwards to a central point, a point where everything flows to. Standing on this point you 
feel watched from every direction. The brick floor that harmoniously merges into the warm reddish color 
of the façades creates a comfortable feeling, allowing visitors to take a moment of rest to walk around 
or sit down.  

Img 5.06 Piazza del Campo, travelpeg.com

Piazza del Campo
Siena, Italy
11400 m2



Graduation studio ‘De Centrale Ghent’ p. 91

The Marienplatz has a special genesis which can still be recognized in its spatial configuration today. 
A moat divides the lower Understadt and the upper Oberstadt, both districts have their own church 
and market. The square looks a bit like a seam of a few hundred meters that follows the contours of 
the existing buildings. The character of the square is influenced by, on the one hand, the large, striking 
buildings of the upper city and, on the other, the grit of smaller dwellings of the lower city. The extensive 
square has the shape of an extended S therefore a total overview is not possible. In contrast to Piazza 
dell’Anfiteatro and Piazza del Campo, Marienplatz consists of several spatial sequences dominated by 
historic buildings.

Marienplatz
Ravensburg, Germany
15000 m2

Img 5.07 Marienplatz, ideenwerkbw.de



p. 92 Graduation project       SJHA Colen

The Haidplatz presents itself as a widening between the ramifications of streets and alleyways. Like 
several hubs in the urban fabric, the square develops through the widening and ramification of narrow 
streets. In these hubs the sun gets the chance to hit the ground and illuminate the adjacent facades. 
Once leaving the square you walk again into the dark narrow streets until you arrive at the next square 
or market. In addition to the striking historic buildings on these squares, the light in contrast to the 
narrow dark streets plays an important role in the experience of these squares. In addition to some small 
ornaments as a fountain, the squares are generally quite empty. Because the squares have little to offer 
in terms of furniture, they are regularly used for events or terraces of local restaurants.

Haidplatz
Regensburg, Germany
3500 m2

Img 5.08 Haidplatz, munich-insider.org
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Use and concept 
Just like a successful building, a square also requires a program 
for use and a strong concept. Therefore the principal functions 
and relationships with the adjacent environment, activities and 
architecture must be taking into account. A square should also reflect 
the character of its surroundings. For example, a square could act 
primarily as pedestrian passage, a park or maybe to improve the 
setting for certain buildings. A square is always part of a bigger 
network within an area of the city, an individual square will function 
best when it is part of a bigger hierarchy. Therefore a understanding 
of existing squares, attractions, circulation are essential for the 
development of a successful square or park. 

Square design base-points
 

Img 5.09 Square design base-points, residential, public green

City Council. (1992) Plaza design 
guidelines. Vancouver, Canada.
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Visibility and views 
Good visibility is very important for a square in order to reveal what 
internal attractions it got to offer. It emphasizes the public character 
that a square should have and it enables users to watch the street 
activity resulting in a safer environment.  
There are a number of aspects that can help improve the visibility of 
a square. For example, ornaments of vegetation should not block of 
the square from the street, the square should be easily assessable 
in terms of height differences, a square should take advantage of its 
surrounding views.

Img 5.10 Visibility and views
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city center

new boulevard

old boulevard

De Centrale

Linkages 
To create a dynamic pedestrian network it is important that a square 
is well linked with other public spaces both inside as outside. Such 
links will make a square more lively and useful. Several devices can 
be used in order to achieve linkages. For example, passages or 
bridges can be made to create direct connections between certain 
spaces or steps/ramps, paving patterns, vegetation can be used to 
emphasize certain direction. 

Img 5.11 Linkage
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 residential 

Design 
A square fails if it is not used properly due to a perception of insecurity. 
The design of a square should provide a certain amount of safety for 
its visitors. A few design principles need to be taken into account 
while designing a square. For example, clear sightlines defensible 
space, alternate escape routes and good lighting. 
The difference in usage, ownership and responsibilities is also an 
important factor, a distinction must be made between for example, 
commercial and residential areas. But also between public, semi 
public and private areas.   

Img 5.12 Design
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Accessibility 
The accessibility of a public space is very important especially 
for disabled, elderly and young children. The placements and 
consequences of steps, ramps and slopes must be taken into account 
while designing. The selected surface material must on the one hand 
provide easy access for elderly or disabled people and the other hand 
discourage incompatible square activities like skateboarders in terms 
of safety. Non-moveable seating and handrails where necessary will 
further encourage the overall accessibility of the square.  

Img 5.13 Accessibility
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Defendable space 
A square should provide good visual surveillance possibilities both 
from the square itself and along the edges. People usually avoid 
dark corners and vacant places, therefore it is very important that the 
square maximizes die opportunities for casual monitoring. Adjacent 
sidewalks, residential housing, windows and balconies can contribute 
to the need for surveillance and will increase the safety of a public 
space. 

Img 5.14 Defendable space
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Activity generators 
In order to create a lively and successful square a number of activity 
generators are required. 
Activity generators include food, retail, schools, relaxation and 
entertainment. These activities encourage people to interact and 
socialize, which directly affects the liveliness and therefore also the 
safety of public space.

1. relaxation/socializing

4. new boulevard

3. school

2. housing

1

2

3

4

1

Img 5.15 activity generators 
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 Analyzed houses

In order to get a general impression of the dwelling typologies 
that occur on the outer edge of the building block, a few randomly 
picked floorplans and sections where selected for further research. 
A number of characteristics of these dwellings that we can deduce 
in advance from previous research are the average dimensions, 
such as the average home depth 10 meters, home height 15 me-
ters and the floor height which is around 3 to 3.5 meters. Looking 
at the overall façade on the exterior of the block it becomes notice-
able that in contradiction with the regularity in dimensions smaller 
details like  material, color, roofs and small dimensional deviations 
in, for example, windows and eaves is a cry for individuality. 

Ghent housing analysis

Img 5.16 overview case study houses

Archief Gent. (2017). Floorplans and 
sections of Ghent housing. 
Retrieved August 16, 2018.
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Img 5.17 impression corner, Ham, Blekerijstraat

Img 5.18 impression corner, Kongostraat, Blekerijstraat
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The first house is located on the 
Kongostraat. The property con-
sists of three floors and an attic, 
has two bedrooms and one bath-
room. Upon entering you will find 
yourself in a hall from where you 
can get direct access to the first 
floor or the office space with stor-
age. The garden is accessible 
via the office space. On the first 
floor you will find the living room, 
a kitchen with adjoining roof ter-
race which is equipped with a 
staircase that provides access to 
the garden. On the second floor 
there are two bedrooms and a 
bathroom. This floor also gives 
access to the attic of the house.

Img 5.19 case study one, Ghent housing
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The second house is located on 
the Kongostraat adjacent with 
its back yard to the adult edu-
cation building. This property is 
a lot higher and consists of five 
floors including a basement, the 
property has four bedrooms and 
one bathroom. The annex of the 
house does not fully match the 
main building in terms of storey 
height, creating a kind of split 
level. Upon entering you will find 
yourself in the hall that offers 
the opportunity to go directly up-
stairs, to the basement or to enter 
the living room. From the living 
room you walk through the dining 
room into the kitchen that gives 
access to the garden. On the first 
floor you will find the first two bed-
rooms and the bathroom in the 
annex. On the second floor you 
will find the other two bedrooms 
and the access to the attic.

Img 5.20 case study two, Ghent housing
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The third house is located on the 
Kongostraat. The property con-
sists of four storeys and an attic. 
The first storey is slightly deep-
ened relative to the street level. 
The property has two bedrooms 
and a bathroom. Upon entering 
you can go down a few steps 
where you will find the kitchen, 
dining room and storage. Through 
the dining room you get access 
to the garden with terrace. From 
the hall you can also go directly 
upstairs where you will find the 
living room and bathroom. Both 
the second and third floors have 
the same layout with a bedroom 
at the back and an office at the 
front. The attic is accessible from 
the second floor.

Img 5.21 case study three, Ghent housing
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The fourth house is located on 
Kongostraat. The property con-
sists of more or less five storeys, 
the first of which is a basement, 
has four bedrooms and a bath-
room. The annex of the house 
creates a split-level in combina-
tion with the main building. The 
ground floor is divided in office 
space at the front and living 
area, kitchen, dining room and 
storage at the back. The gar-
den is accessible via the living 
room that is located in an an-
nex. From the hall you can take 
the stairs to the basement or to 
the first floor where the first two 
bedrooms and bathroom can be 
found. On the second floor you 
will find the other two bedrooms 
and the stairs to the attic.

Img 5.22 case study four, Ghent housing
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The fifth house is located on 
the Blijkerstraat. The property 
consists of three storeys and an 
attic, has two bedrooms and a 
bathroom. On the ground floor 
you enter a large hall with a stair-
case to the first floor and access 
to an office space and storage 
room. You can reach the garden 
from the office. When you go to 
the first floor you enter the liv-
ing room with kitchen and dining 
area. The staircase is placed in 
the middle of the house perpen-
dicular on the partitioning wall, 
which seems unusual consider-
ing the layout of the other hous-
es. On the second floor there are 
two bedrooms and a bathroom. 
From the second floor you can 
reach the attic with a fixed stair-
case.

Img 5.23 case study five, Ghent housing



Graduation studio ‘De Centrale Ghent’ p. 107

The sixth house is located on 
the Blijkerstraat. This property 
has a different typology due to 
its function, as it is a hostel. The 
building consists of four storeys, 
has seven bedrooms and three 
shared bathrooms. Upon enter-
ing you can go directly upstairs 
to one of the rooms or straight 
to the restaurant with access to 
the garden. The first, second 
and third floors are almost iden-
tical, two bedrooms, a number 
of showers and toilets for the 
guests of the hostel. The rooms 
at the rear of the building are di-
rectly accessible from outside 
via a steel staircase which is 
placed at the rear of the building.

Img 5.24 case study six, Ghent housing
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living room

dining room

kitchen
bedroom bathroom

officestorage

entrance

stairs

garden

Img 5.25 relationsheme, interior spaces 
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H3.0 - 3.5 m
split level organization

1

3

2

stairs

living room dining room kitchen

bedroom bathroom

officestorageentrance

Img 5.26 basic principles Ghent housing 
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As mentioned before ‘Nature is a brilliant engineer’(N. Oxman). In 
the previous chapters the focus was on natural based patterns, be-
sides these patterns nature can also be very inspiring in terms of 
structures. A few nature inspired structures in particular could be 
interesting for the 3D concrete printing of patterns and structures. 
One of these structures is based on growth and variation in density, 
no matter how far you zoom in or out the overall structure remains 
the same for example the Romanesco broccoli. The other structure 
is more about combining different material properties which you can 
see for example with trees or lily pads, where there is clearly a differ-
ence between load-bearing elements and filling elements. 

The personal perception from the very beginning played a crucial 
role in the concrete research.  Biomimicry is the keyword that com-
bines all the personal interests. This research is composed of 3 main 
part such as properties of plant cells in creating geometrical struc-
tures, the efficiency of nature in case of sturcture, material optimiza-
tion and nature-inspired repetitive patterns. All these three aspects 
were further investigated with the pattern research. The main idea of 
the nature inspired research is to seek for the complexity in simplicity. 

3D CCP research 

Img 5.27 Romanesco broccoli, by Vincze Miklos Img 5.28 Giant lily pad, by Iris Cor de Me
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To make it possible to print these 
kind of natural patterns and struc-
tures, a certain printing logic was 
needed. The 3D concrete printer 
can only print in closed loops, is 
not able to stop during printing 
and can only print to a certain 
cantilever. The aspects that we 
have to take into account are the 
ability to print stringers, support-
ing the cantilever and de printing 
direction, in a horizontal or verti-
cal manner. 

As a result of these aspects the following printing logic has been devised in order the print these natural patterns and structures. The logic 
consists out of a double line which results in the possibility of printing apertures in a structure, allowing to print stringers in a vertical man-
ner. In this way your printing a kind of mold, which can be filled afterwards with additional concrete. This mold printing feature also allow to 
print in parts which later on can be connected with each other by the additional concrete. This way it is able to print big complicated natural 
structures in parts. 

Img 5.29 Toolpath 3D concrete printing

Img 5.30 Double line printing logic, filling material

Img 5.31 Double line printing logic

Img 5.32 Double line printing logic, assembly
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In order to get a certain feeling for what these structures will look 
like, a few tests have been done with the use of a CNC machine. 
By drawing every layer with some small adjustments to create this 
cantilevering of the stringers, the idea of 3D concrete printing can be 
imitated quite well. These CNC outputs generate more inside infor-
mation about the overall form of these stringer and panel combined 
patterns. 

Section 1

Section 2

Section 3

Section 4

Section 5

Img 5.33 First experiment, CNC prototype

Img 5.34 First experiment, section print
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Img 5.35 second experiment, CNC prototype

Img 5.36 second experiment, section print
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Case study - Facade element

For the second case study the 
focus was on a more supportive 
way of implementing the con-
crete printing abilities. The con-
crete printed element must be a 
replacement of an original part of 
a certain building façade. 
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The chosen façade which will be the base for this case study, is the 
old headquarters of the daily paper ‘’Vooruit’’. The building dates from 
the year 1930. The art deco appearance creates a nice reference for 
the 3D concrete printing. The use of new building techniques and 
geometrical forms of the art deco style create a nice bridge between 
the concrete printing and the natural based pattern studies. 

The idea of designing a prosthet-
ic for a building sounded very in-
teresting. But what exactly is an 
prosthetic? When you talk about 
a prosthetic it is usually about a 
replacement for a certain body 
part. Which makes you think 
twice about what a prosthetic for 
a building would look like. When 
you define a prosthetic for exam-
ple a human body part, the pros-
thetic replaces an original. This 
prosthetic replacement must 
comply with a number of param-
eters based on the original. This 
means that the prosthetic part 
must be as useable as the origi-
nal, but can look completely dif-
ferent due the fact of new tech-
nological possibilities and there 
material properties. 

Img 5.38 Headquarters daily paper Vooruit 1930, by Van der Sypt

Img 5.39 Facade element, window 
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For the case study we chose to 
replace one of the large vertical 
windows with a concrete printed 
prosthetic element. In order to 
make the idea of an prosthetic el-
ement as obvious as possible, it 
is important to have a reference 
to the original. In this case there 
will be five original windows left 
and one prosthetic replacement. 
The most important aspects in 
the façade analysis of the existing 
parameters are the vertical and 
horizontal lines which form the 
overall pattern on the façade and 
the decorations on both sides of 
the window are also considered 
to be important for the overall im-
pression of the building. These 
parameters formed the founda-
tion of the design. By combining 
all these lines a new pattern re-
veals itself within the outlines of 
the existing window frame. The 
combination of vertical, horizon-
tal and the decorative lines forms 
this new diamond-shaped pat-
tern. 

Img 5.40 Analysis facade element, window 

Img 5.41 Print path, window Img 5.42 Print section, window 
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The window bends out in the middle, creating an angle. Due to this 
angle the prosthetic needs to be printed in a vertical manner. In or-
der to create this kind of three-dimensional pattern we will use the 
previously discussed double line technique with which a distinction 
between panels and stringers can be created resulting in a desira-
ble pattern. The print path for this technique is very simple, every 
section shows four stringers with in between the panels and at both 
ends some attachment points to keep the window in place. When the 
print is ready the panels in between the stringers can be removed by 
CNC-milling and be replaced by glass. 

VOORUIT FACADE 1 :100

VOORUIT FACADE 1 :100

Img 5.43 Section implementation prosthetic

Img 5.44 Implementation prosthetic Img 5.45 3D implementation prosthetic
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Conceptual design

06
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Based on the implementation of the masterplan and the new situation created by removing the old industry from the core and additional 
obstructive housing, a number of main routes can be mapped out that connect the new boulevard, the surrounding roads and the square of 
adult education building. These main axes create the basis for the positioning of the squares and the associated intersections. In addition, 
these axes determine the outline of the new housing development in the core of the block. Just like at Piazza del Campo and Haidplatz, the 
squares are formed from the outline of the new buildings. Due to its location, the square next to the new boulevard will be the most public 
and accessible. The second square has a slightly more semi-public atmosphere created by the enclosed environment and the concealed 
arrangement from the street and the boulevard. Between the backyards of the existing building and the new housing, semi-private zones are 
created that act as public green spaces specifically for the residents of the surrounding housing block.

Structure & zoning 

Img 6.01 Structure & zoning, block
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In order for a square to be successful, it is important that the use of the square is clear to its visitors. In this case both squares have a different 
aims in use. The square at the school building is more like piazza del Campo it is a square where you meet and where you can sit down and 
relax. While the other square is more comparable to the Marienplatz where it is just a scene from a larger whole. Just like the Marienplatz 
there is a small wave in the axis of the new boulevard where it crosses the building block, in this way you ensure that the square really be-
comes a scene and not a long street. From both directions, this small wave ensures that you cannot see through the block, making it a sort 
of destination. In addition to a clear function, it is important for a square to have activity generators to ensure that the squares has a certain 
degree of liveliness. At the square on the boulevard this is of course the boulevard itself but also the “Centrale Ghent” on the other side of 
the street. At the second square this is the school and the coming and going of the residents of the surrounding buildings.

Use & activity generator

Img 6.02 Use & activity generator, block   
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Safety is an important concept both for the use of the squares as for the housing itself. As previously seen, it is important to have a defend-
able space, this provides an overview that results in a safe environment for visitors and residents. Due to the raised elements between the 
main volumes, a certain degree of transparency is created over the entire inner space, so that blind spots will be avoided. In addition to the 
natural surveillance of housing on the inside of the block, the long sightlines from almost every position in de core ensure contact with the 
surrounding roads.

Visibility & defendable 
space 

Img 6.03 Visibility & defentable space, block   
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Activity generators are not enough to create liveliness and a square must be easily accessible. It is therefore important that there are multiple 
exits and no dead-end streets. In addition to the accessibility, the location is also very important. It is good to have parks alongside existing 
main roads or attractions. Specifically this building block is at the intersection of a number of important routes, the green arrow indicates the 
route of the new developments of the docks and the historic center, the red dotted line indicates the new boulevard and the gray dotted line 
indicates the old boulevard and is one of the few roads that is still accessible by car and, finally, the block is situated at the ‘Centrale Ghent’ 
which is a activity generator of all kinds of cultural events.

Linkage & accessibility 

Img 6.04 Linkage & accessibility, block   
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The previously analyzed dwellings from the outer ring of the build-
ing block have shown that, in addition to the layout and use of the 
dwelling, aspects such as unity and individuality are very important 
for the residents of Ghent. The results found from analyzing the ex-
isting dwellings will be used to determine the basic principles for the 
concept design. As shown in image 6.05 the basic form has a depth 
of 10 meters, comparable to the housing depth of the surrounding 
dwellings. The floor height is 3.5 meters, this height connects both 
with the existing building and with the spatial qualities that you origi-
nally also would find in industrial architecture. With four storeys, the 
total height will be approximately 15 meters, which corresponds to 
the majority of the nearby building height. The block is repeatedly di-
vided into smaller blocks with dimensions of plus minus 10 by 10 me-
ters. By dividing the overall structure in smaller parts both the urge for 
individuality and the transparency between public and semi-private 
zones are responded to. It is important that the user and the visitor 
are aware of this when they move from a public areas to semi-private 
zones. The raised elements between the main volumes will act as 
transition zones between the two. 

Structure main volume

Img 6.05 Structure main volume, block
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Impressions

Img 6.06 Impression concept design in masterplan
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Img 6.07 ISO model, concept design
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Img 6.08 Top view model, concept design
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Final design

07
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Ghent has a housing shortage, and as a result of this shortage the 
housing prices are extremely high, resulting in the fact that a large 
group of people who have always lived in Ghent can no longer keep 
up with the rising housing prices forcing them to leave the city. Also 
for starters and students who want to stay in Ghent, it is almost im-
possible to find a home. These new housing typologies must offer 
opportunities for people with lower income to also live in Ghent. The 
social aspect is a key point in the entire design. Meeting new people 
from different social groups is encouraged by offering a wide variety 
of housing typologies, from tiny houses to senior homes to penthous-
es. To keep the housing prices respectable, the houses will vary from 
25 to a maximum of 100 m2.

The basic housing typology properties consist of:

Tiny house     25 m2

Small apartment    50 m2

Medium apartment    75 m2

Senior apartment    75 m2

2-level apartment    100 m2

Penthouse    100 m2

In-between tiny house  +/- 80 m3

Main volumes

As a starting point for the design of the main volumes, the basic form 
is a square of 10 by 10 meters. To create diversity and identity in the 
floor plans and between the space of the building blocks three trans-
formations have been made on the basic form. The square meters 
remain the same, but the floor plans in it are changing in proportion, 
giving each apartment its own identity with its own qualities. The fol-
lowing diagrams show the transformations of the various apartments 
in the corresponding building blocks.
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Tiny house 25m2
TH 1 TH 2 TH 2

Small apartment 50m2
SA 1 SA 3 SA 3 SA 1

TH 3 TH 3

TH 1

TH 2

TH 3

Tiny house 25m2
TH 1 TH 2 TH 2

Small apartment 50m2
SA 1 SA 3 SA 3 SA 1

TH 3 TH 3

TH 1

TH 2

TH 3

Tiny houses

Floor:  0-2

Amount of
bedroom: 1

Amount of 
bathroom: 1

Indoor
terrace: no

Img 7.01 Volume transformations, tiny houses
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Small apartment 50m2
SA 1 SA 3 SA 3 SA 1

Medium apartment 75m2
MA 1 MA 2 MA 4 MA 6

SA 2 SA 4 SA 5 SA 3

SA 6 SA 7

SA 8

Tiny house 25m2
TH 1 TH 2 TH 2

Small apartment 50m2
SA 1 SA 3 SA 3 SA 1

TH 3 TH 3

TH 1

TH 2

TH 3

Small apartment

Floor:  0-3

Amount of
bedroom: 1

Amount of 
bathroom: 1

Indoor
terrace: no

Img 7.02 Volume transformations, Small apartment
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Medium apartment 75m2
MA 1 MA 2 MA 4 MA 6

Senior house 75m2

MA 3 MA 5 MA 7

MA 8

MA 9

SA 8

SH 1 SH 2 SH 4 SH 6

Tiny house 25m2
TH 1 TH 2 TH 2

Small apartment 50m2
SA 1 SA 3 SA 3 SA 1

TH 3 TH 3

TH 1

TH 2

TH 3

Medium apartment

Floor:  1-2

Amount of
bedroom: 2

Amount of 
bathroom: 2

Indoor
terrace: no

Img 7.03 Volume transformations, Medium apartment
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Senior house 75m2

2-story house 100m2
2SH 1 2SH 3 2SH 3 2SH 1

SH 1 SH 2 SH 4 SH 6

SH 3 SH 5 SH 7

SH 8

SH 9

Tiny house 25m2
TH 1 TH 2 TH 2

Small apartment 50m2
SA 1 SA 3 SA 3 SA 1

TH 3 TH 3

TH 1

TH 2

TH 3

Senior apartment

Floor:  0

Amount of
bedroom: 1

Amount of 
bathroom: 1

Indoor
terrace: yes

Img 7.04 Volume transformations, Senior apartment
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2-story house 100m2
2SH 1 2SH 3 2SH 3 2SH 1

Penthouse 100m2
PH 1 PH 2 PH 3 PH 4

2SH 2 2SH 4 2SH 5 2SH 3

2SH 8

2SH 6 2SH 7

Tiny house 25m2
TH 1 TH 2 TH 2

Small apartment 50m2
SA 1 SA 3 SA 3 SA 1

TH 3 TH 3

TH 1

TH 2

TH 3

2-level apartment

Floor:  1-2

Amount of
bedroom: 2

Amount of 
bathroom: 2

Indoor
terrace: no

Img 7.05 Volume transformations, 2-level apartment
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2-story house 100m2
2SH 1 2SH 3 2SH 3 2SH 1

Penthouse 100m2
PH 1 PH 2 PH 3 PH 4

2SH 2 2SH 4 2SH 5 2SH 3

2SH 8

2SH 6 2SH 7

Tiny house 25m2
TH 1 TH 2 TH 2

Small apartment 50m2
SA 1 SA 3 SA 3 SA 1

TH 3 TH 3

TH 1

TH 2

TH 3

Penthouse

Floor:  3

Amount of
bedroom: 1 (2)

Amount of 
bathroom: 1

Indoor
terrace: Yes

Img 7.06 Volume transformations, Penthouse
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Img 7.07 Apartment typology assembly
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The analysis of the traditional housing in the outer ring of the block has shown that a considerable amount of light is taken away by the fact 
that the houses can only be reached from the front and back, therefore the total width of the entrance space which most of the time includes 
a toilet and staircase takes away sunlight which otherwise could of entered the house. Due to the narrow residential typology in Ghent, this 
is a considerable percentage. In order to ensure that as much sunlight as possible can enter the houses, it is important to keep the front and 
back facing façades as free from functions that require little to no light as possible. From this point of view, the most ideal location for the 
vertical transportation is between the main volumes. Due to the winding movement of the staircase, the natural surveillance concept from 
earlier research has been has been taken into account. Both the semi-private inner garden and the public squares can be overlooked from 
the staircase. To ensure that the stairs fall away as much as possible between the main volumes, it has been decided to design the stairs in 
dark steel to create a slender appearance.
to ensure that the staircase will occur as transparent as possible, the stairs will be made out of steel that way the material use can be reduced 
to a minimum which will contribute to the invisibility of the staircase between the main volumes.

Vertical movement

Img 7.08 vertical movement, Iso impression movement sheme Img 7.09 vertical movement, side impression visibility
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In addition to the vertical movement, the staircase serves as a supporting structure for the tiny houses which will hang between the main 
volumes. As a result of the concatenation of the different mutations of the main volumes, six different forms of tiny houses will be needed to 
fill the in-between space. The in-between tiny houses consist out of 3 storeys each with a height of 2200 mm this way the floors will connect 
every two floors with the main volume storey heights and therefore also with the staircase. The narrow balconies of the tiny houses are 
incorporated in the staircase, resulting in a contrast between the dark steel and the light-looking character of the tiny houses, which makes 
them seem to float between the main volumes.

In-between tiny houses 

Img 7.10 In-between tiny houses, typologies

80.5 m3 79.1 m3

82.6 m3 72.8 m3

89.6m3 79.8 m3
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As mentioned in previous case studies, expressing identity is very 
important in the architecture of Ghent. Broadly speaking, the houses 
on the outer edge of the building block form a unit in terms of gen-
eral dimensions. But traces of this desire for identity can be found 
when looking at the details. To answer the desire for identity, subtle 
accents have been added to both the main volumes as the in-be-
tween houses. The main volumes respond by the addition of hori-
zontal lines in the façade indicating the point where storeys stop an 
others begin. In de design of the in-between houses two L’s can be 
recognized which stop just before the next floor and turn into a more 
transparent material. In this way the apartments that hide within the 
volumes get a little more outline and thus identity.

Identity

Img 7.12 Identity principles, Ghent housing

Img 7.11 Identity accents 
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Each building block has a different layout with different typologies of 
apartments, which means that the desired façade expression varies 
considerably. The desired result is a system whereby any compo-
sition of apartment typologies can be provided by the desired inci-
dence of sunlight without affecting the overall facade expression too 
much.
The basis for this system stems from the previous CCP study in 
which different patterns have been analyzed. Patterns can fluctuate 
in density and scale but retain the quality of unity. By repeatedly us-
ing certain basic shapes that fluctuate in size but are connected by a 
fixed grit, it is possible to sketch fairly similar-looking façade expres-
sions for every possible apartment typology combination.
The grit must offer a middle ground in adequate freedom and unity. 
the grid sizes that fits best within these preferences is the width size 
of 500 mm combined with a height of 3400 mm which is  based on 
the floor height. To ensure that the basic dimensions of the windows 
fit well with the expanded grit, a multiple of 500 mm is used, which 
results in the following basic window sizes.

 500 mm

 1000 mm

 2000 mm

 3000 mm

Window distribution

For the tiny houses which are located between the main volumes, the 
window structure is much clearer. The floor area in the tiny houses is 
very limited, so it is important that there is sufficient amount of out-
side visibility to prevent a locked-in feeling. In order to find a balance 
between a façade which opens up completely and a certain degree 
of privacy, a combination of glass and wooden slats are used. Within 
the structure of the wooden slats, additional openings have been 
made to ensure clear view in all directions wherever desired.

Img 7.13 Window distribution

Img 7.14 Basic window sizes 

500 1000 2000 3000
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The main volumes expresses a heavy and solid character, due to 
its simple robust form, clean lines and deeply sunken windows. To 
ensure that this heavy character is recognizable both from the in-
side and out, the windows were placed in the middle of the 500 mm 
thick wall which results in approximately 250 mm deep neggs from 
both sides. Enabling sunlight to reach all the way to the deeply sunk-
en windows, sloped 3D concrete printed parts will be applied above 
all windows. For the smaller window sizes 500 and 1000 mm extra 
sloped elements were designed which can be fitted on the side of the 
window in the desired sun direction. 
The elements are based on previous research about the possibilities 
of printing patterns in the vertical printing direction. As seen in previ-
ous test models, it is possible to create surprising three-dimensional 
models with relatively simple concatenation of basic shapes such as 
circles. With these simple shapes al kind of experiments can be done 
by varying the scale, density and displacement of basic forms.
The concrete-printed element which is used in the main blocks is 
based on the scaling and displacement of a circle along the oblique 
line that gives the sun access to the window. The total element con-
sists of 7 parts, each with a height of 500 mm which fits within the 
grit. To create the pattern, the same part is used in mirror image, in 
that way two parts together will create the start of a pattern.

3D CCP element

Img 7.15 Transformation basic forms Img 7.17 Print path CCP

Img 7.16 Composed rhino model, print parts
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Img 7.18 3D concrete printed model 
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Img 7.19 Collage 3D concrete printing proces 
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The overall plan is divided into a number of composite building vol-
umes, ensuring that there is occasional open space between the 
composite building volumes. These voids offer the possibility to im-
plement extra greenery in the street scene and creates some extra 
air in the overall plan. To emphasize the continuity of these green 
voids, green facades systems will be installed between each win-
dow. These façade vegetation systems will also be implemented 
wherever the volumes are adjacent to the gardens of the surrounding 
houses. The green voids ensure transparency between semi-private 
and public areas, but at the same time create a physical boundary 
between them.

Vegetation walls 

Img 7.20 Implementation green facade elements 

Img 7.21 Positioning green facade elements, Situation 
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The materialization of the main 
volume must contribute in the ex-
pression of heaviness and unity, 
so that concrete has been cho-
sen. To ensure that the concrete 
dominates the façade, the win-
dows are made of dark steel so 
that they stand out in the overall 
expression of the volume. The 
green facades and green roofs 
give the impression of a weath-
ered stone.

Materialization

Img 7.23 Material facade fragment main volume 

Img 7.22 Material samples main volume 
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Opposite to this massiveness of 
the main volumes are the in-be-
tween tiny houses that, on the 
contrary, must emit a light and 
open expression. To create this 
character, light materials of both 
color and structure have been 
used. For the inwardly oriented 
part white stucco was chosen 
and for the outwardly oriented 
part a combination of glass and 
wooden slats will be used to em-
phasize a light and transparent 
character. 

Img 7.25 Material facade fragment in-between tiny houses

Img 7.24 Material samples in-between tiny houses
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Living room

Kitchen

Entry

WC

Storage

Storage

Bathroom

Bedroom

Living room

Kitchen

WC

Storage

Entry

Bedroom

Bathroom

Terrace

Basic housing typologies
Tiny house 
25 m2

Img 7.26 Tiny house impression, one
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Living room

Kitchen

Entry

WC

Storage

Storage

Bathroom

Bedroom

Living room

Kitchen

WC

Storage

Entry

Bedroom

Bathroom

Terrace

The tiny house variant that is located in the main volume has an 
floor surface of 25 m2, a space of 5 by 5 meters. The design uses 
a multifunctional furniture which accommodates almost all facil-
ities, such as the toilet, shower, bed and storage. The entrance 
hall gives access to a the toilet and some storage space under the 
stairs. A glass door has been placed between the entrance hall 
and the kitchen area, the glass door creates transparency and 
will provide the hall with natural sunlight. The hall gives access 
to the kitchen area combined with a small seating area. Adjacent 
to the kitchen is the seating area located. The multifunctional fur-
niture supports both the kitchen and the seating area with the 
desired storage space and entertainment options. The core of the 
multi-functional furniture is separated from the seating area by a 
door. In the core of the furniture a small landing with some stor-
age space is situated from where the zigzag stairs which leads to 
a loft bed and the bathroom are reachable. 

Img 7.27 Tiny house impression, two
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Living room

Entry

wc

Bedroom

Storage

Kitchen

Study

Bathroom

Small apartment
50 m2
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The Small apartment has an floor surface of 50 m2, a space of 5 
by 10 meters. As indicated earlier, the entrance of the apartment is 
placed at the side of the block for better natural sunlight admission. 
The entrance hall gives access to the toilet and the kitchen with ad-
jacent living room. To save space, the dining table is integrated in the 
kitchen unit. To the right of the kitchen unit there is space reserved 
for storage or possibly a washing machine. In addition to the storage 
room, the long kitchen unit offers extra storage space. The bedroom 
is accessible from the kitchen. In the bedroom there is a small study 
and some additional storage space for clothes. The bathroom is ac-
cessible from the bedroom and is equipped with a shower and sink.

Img 7.28 Small apartment impression
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WC Bathroom

Storage
Storage

kitchen

Entry

WC

Bedroom

Living room

Storage

kitchen

Entry

WC

Living roomBedroom 1

Bathroom 1

Bedroom 2

Bathroom 2

WC

Logia

Medium apartment
75 m2
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The medium apartment has an floor surface of 75 m2, an L-shaped 
space of 10 by 10 meters. The entrance hall with toilet and glass 
door for natural sunlight is a returning element in all floor plans. The 
entrance hall is connected to a wide corridor where you reach the 
kitchen on the right and the living room on the left. The kitchen has 
a cooking island with a dining table for 6 people attached to it. Fur-
thermore, the kitchen is adjacent to two storage rooms. On the other 
side of the corridor is the living room which gives access to the land-
ing where you can reach both bedrooms, storage space and a toilet. 
both the master bedroom and the extra bedroom have storage space 
and their own bathroom.

Img 7.29 Medium apartment impression
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WC Bathroom

Storage
Storage

kitchen

Entry

WC

Bedroom

Living room

Storage

kitchen

Entry

WC

Living roomBedroom 1

Bathroom 1

Bedroom 2

Bathroom 2

WC

Logia

Senior apartment
75 m2
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The dimensions and design of the senior apartment correspond 
to those of the medium apartment. The biggest difference is in the 
logia, where the medium apartment has two bedrooms, the senior 
apartment has a bedroom with a logia adjacent to it. The logia offers 
more comfort in terms of the outdoor space for the elderly residents 
of the complex. Just as with the medium apartment, the landing is 
accessible from the living room. The bathroom is moved adjacent 
to the landing area creating some extra space in the bedroom com-
pared to the medium apartment. Both the living room and the landing 
benefit from the extra light that the logia entails.

Img 7.30 Senior apartment impression



p. 156 Graduation project       SJHA Colen

Study

Bathroom 1

Bathroom 2WC

Bedroom 1

Bedroom 2

Living room

Entry

WC

Kitchen

StorageStorage

2-level apartment
100 m2
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The 2-level apartment has an floor surface of 100 m2, a stacked 
space of two times 5 by 10 meters. the ground floor is comparable 
to the setup of the medium apartment, the kitchen on one side and 
the living room on the other. The stairs are located in the living room 
with a small study underneath it.  
To emphasize the spatial character of the apartment, voids have 
been applied above the kitchen and the living room, connecting the 
second floor with the first. By positioning the voids on the outside 
walls, multiple spaces can benefit from the incoming daylight. The 
stairs lead to a landing which gives access to the two bedrooms and 
a toilet. Both the master bedroom and the extra bedroom have their 
own storage and bathroom.

Img 7.31 2-level apartment impression, groundfloor 
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Bathroom 2WC

Bedroom 1

Bedroom 2

Living room
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WC

Kitchen

StorageStorage
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Img 7.32 2-level apartment impression, first floor
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Study

WC

Entry

kitchen

Living room

Bathroom

Bedroom

Storage

Patio

Roof terrace

Penthouse
100 m2
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The penthouse is the most spa-
cious house with a floor sur-
face of 100 m2, a space of 10 
by 10 meters. When leaving the 
entrance hall you immediate-
ly come across a patio which 
forms the core of the apart-
ment. On the right of the patio 
the kitchen is located equipped 
with a big cooking island and in-
tegrated dining table suitable for 
eight people. 

At the end of the kitchen is a 
place reserved for a study room 
or possibly a small extra bed-
room. On the other side of the 
apartment a living room can be 
found with fireplace and a nice 
view on the patio. The living 
room gives access to the master 
bedroom with walk-in closet and 
spacious bathroom.
The patio is accessible from 
the kitchen. In the patio a spiral 
staircase is placed which leads 
to the roof terrace. The roof ter-
race is surrounded by greenery 
from the vegetation roof and of-
fers a nice view of the city.

Img 7.33 Penthouse impression
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Img 7.34 Penthouse impression, roof terrace
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Living room

Kitchen

Entry

WC

Storage

Storage

Bathroom

Bedroom

Living room

Kitchen

WC

Storage

Entry

Bedroom

Bathroom

Terrace

Just like the other tiny house design a multifunctional furniture ac-
commodates the stairs, toilets, a shower, sink and storage space. 
The in-between tiny house consists of three storeys each with a  floor 
surface of a tight 12 m2. Upon entering you step directly into the 
furniture from where you can go directly to the upstairs living room. 
The entrance hall also gives access to a toilet and a glass door which 
leads to the small kitchen. From the kitchen you have access to the 
balcony. Because the dimensions are so tight, a zigzag staircase has 
been used which saves half the space of a normal staircase. On the 
second floor, the furniture acts as a television corner and staircase to 
the third floor. The bedroom is on the third floor together with a toilet, 
shower and sink incorporated in the furniture.

In-between tiny house
+/- 80 m3

Img 7.35 In-between tiny house impression, groundfloor
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Img 7.36 In-between tiny house impression, first floor

Img 7.37 In-between tiny house impression, second floor
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In-between tiny house
Multifunctional funiture

Img 7.38 In-between tiny house multifunction furniture impression
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Img 7.39 In-between tiny house exterior impression
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The parking space for the residents of the core developments is located under the residential buildings. Underground parking contributes to 
a safer, greener and less chaotic street scene. The municipality of Ghent aims to reduce the number of cars in the city. When looking at the 
percentage of cars per family in 2014 and at the decrease of the percentage of cars per family in 2017, a calculation was made for the number 
of parking spaces that fit in with the average figures for 2017. When more is offered than necessary this could possibly be counterproductive 
for reducing cars in the city.
average number of apartments:

       apartments    
       per volume   total

17   main volumes           7               119
10   half main volumes                  3               30
15  in-between tiny houses               4               60
 
Total all apartments 209

In 2017, 80.9% of families have a car in Ghent when multiplying this percentage by the number of apartments you get a total of rounded 170 
parking places.
The entrance to the parking garage is located on the ham as you can see on the image 7.41 you can reach the parking garage without having 
to cross the new boulevard, which is positive for both the nuisance for other traffic and for the safety of pedestrians. The parking space can 
be left at the same location.
With traditional parking garages, the column structure is processed in the parking bays to ensure that the free passage around the parking 
bays is not impeded by the building structure. 
Because the garage is located under a large part of the new development the support structure of the buildings above must be taken into 
account while design the circulation. 

Blekerijstraat

Baudelokaai

Blekersdijk

Kongos
traat

H
am

Kon
gos

traa
t

Regattenlaan

Parking

Img 7.40 Underground parking garage, upper volumes Img 7.41 Position parking garage in situation
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A parking space has a depth of 5 meters when two cars park opposite each other you come to a total of 10 meters. Because the depth of the 
building blocks is also ten meters, it is best for the free passage around the parking bays to follow the structure of the above housing blocks. 
As indicated earlier, the overall design consists of composite building volumes of two or three blocks. The spaces between these blocks are 
filled with greenery, to enable the planting of higher vegetation between the blocks, void are made within the structure of the parking garage. 
These voids can also contribution to the entire stability of the garage and the housing blocks above it.
The pedestrian exit and entrance is located in the middle of the garage. The staircase and elevator offer access to the center of the square 
above which makes the garage easily reachable from every block. Besides reachability, the central location also plays an important role in 
ensuring of safety and social control. In addition to the central placement there are two voids fitted with a vegetation wall. The purpose of 
the voids is to allow natural daylight into the garage and to provide transparency between the underground garage and the floor above to 
guarantee safety.

Img 7.42 Underground parking garage impression
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Impressions situation

Img 7.43 ISO impression model, new situation 
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Img 7.44 collage impressions model, new situation 
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Img 7.45 Impression front facade 
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Img 7.46 Impression side facade 
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Rear facade
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Img 7.47 Impression rear facade 
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