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This graduation report is the result of intensive 
research on concrete 3d printing and design 
based on this research. This graduation studio 
was focused on making architecture by digital 
fabrication with concrete 3d printing. Therefore this 
studio started with a half a year extensive research 
on concrete 3d printing. The theme of author’s re-
search was a pattern and the aim of the research 
was to investigate the possibilities of fabrication of 
nature-inspired pattern with the use of 3d printing. 
As a case study biomimicry was chosen and further, 
the efficiency of nature was researched. This studio 
was focused on fabrication, therefore it was crucial 
to understand how 3d printing works and what are 
the design limitations. During this studio, we have 
a unique opportunity to take part in the concrete 
group and fabricate our own tests and designs. 
Hours spent in the laboratory preparing for printing, 
preparing the toolpaths, cleaning was crucial to un-
derstand what are the chances and possibilities of 
a current extrusion process. The second part of this 
studio was focused on the application of the group 
and individual concrete research in own design. In 
this part  3d printed bridge was designed. 

Part 1 of this book is a research part, which con-
tains three different types of research. It starts with 
the group concrete research and continues with the 
individual concrete research. The main theme of the 
group research was the efficiency of nature, optimi-
zation and biomimicry. Individual concrete research 
is focused on pattern, fabrication and possibilities of 
repurposing the building with the use of concrete 
3d printing. 

Part 2 of this book is extensive research on bridges. 
It starts with the typology of a bridge, research on 
prestressed bridges. It ends with the case study of 
the first 3d printed concrete bridge in Gemert fabri-
cate in the printing facility of TU Eindhoven. 

Part 3 is extensive research on a hotel typology. In 
these part, all the important aspects of hotel design 
and analysed with the help of the book Hotel Build-
ing, design manual. In this, part standard hotel plans 
and guest rooms are analysed. Each function which 
is separately analysed, in particular: lobby, confer-
ence centre, kitchen, rooms, bathroom etc. 

Part 4 of this book is a design analysis part. At the 
very beginning, the potentials of the site and ex-
isting building are analysed in order to choose the 
best transformation strategy.

Part 5 Is the design part. The design part is not 
organized in a typical way. It is rather organized as a 
sequence of space. It begins with the urban scale, 
continues with the 3d printing design of the bridge. 
It continues with the facades and ourtdoor space. 
Then the plans and circulation are presented. The 
design part ends with the interior impressions. 

The whole book ends with the reflection of the 
graduation studio.  

READING GUIDE
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BRIDGE: ARCHITECTURE OF SOCIAL INTERACTIONS

The bridge is a structure that is supposed to carry the vehicles or pedestrians 
from one side to another. Its parts can be separated by a river, build up or 
other natural obstacles. Through the years the way people perceive bridges 
has changed. First, bridges were extensions of the land, housing and transport 
structures.  Recently bridges are associated with a high-tech, infrastructural 
element which the only function is transport.

The image of the bridge has changed as the years have passed. First bridges 
were built in the middle ages mainly as an infrastructural element, the mean 
to cross from one part of the river to another. People tend to build the first 
settlements and later cities always in the neighbourhood of a river. The river 
played a crucial role as a transport mean and supply warehouse. With years 
the settlements have been growing on both sides of the river. The need of 
connection between separate parts and lack of building ground in the cities 
strengthened the need for bridges. In this time the new perception of the 
bridge was born, a concept of the bridge as a social connector, place where 
people live, sell their goods and meet. In this time bridges were perceived as a 
needed extension of the building land in the time when cities strive for every 
extra m2 of housing or function. They were over congested, busy, but they 
reflected the spirit of the age, they describe fully the character of the human 
interaction. (Blakstad, 2002)

The paradigm of a ‘social bridge’ has changed about 200 years ago in France, 
in Paris when Pont Neuf was built, the first unsettled bridge in Paris. From 
that very moment, bridges started being perceived only as an infrastructural 
concept, as a mean to cross from one point to another. As a result, bridges 
have been losing step by step their social functions as a meeting space, a 
place of intensive social interactions. ( Blakstad, 2002)
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RESEARCH QUESTION:

The Bridge Hotel Centrale: Architecture of Connection. How 
to deal with transformation of the monumental building with 

concrete 3d printing?

Pattern. What is the definition of pattern? How can building be repurpose with 
the use of nature- inspired pattern fabricated with 3d concrete printing? 

How to transform a former electrical power plant into a hotel? 
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CONCEPT

There are four main parts that together are formu-
lating the design concept such as nature, pattern, 
transformation, repurpose with 3DCP and bridge. 
Concrete research started with the fascination and 
investigation of the efficiency of nature and repeti-
tive patterns that nature creates. The idea of repur-
posing the ruins was inspired by the photograph of 
the ruins with only structure remaining. Application 
of the concrete research is visible in the design of 
the bridge and facades. 

The main concept is to create a link or a connection 
between the Masterplan ( Concrete Boulevard) and 
the new development of Old Docks through the 
building of De Centrale. The designed connector 
is a park bridge, a bridge which is a public space, 
focused on meeting, entertainment, human interac-
tions. The main goal is to recreate the spirit of the 
middle age bridges which were places of intensive 
human interactions. ( Blakstad, 2012).

Nature inspired research is reflected in a park bridge, 
which is meant not only as a transport mean but as a 
place where people come to just enjoy their free time.  
Microscopic patterns were the inspiration from the 
very beginning, through the concrete research. 
Patterns, fabricated with 3DCP are playing a crucial 
role in the design of concrete 3d printed bridge.  
 
The concept of repurposing the ruins / old 
buildings was the starting point of choosing the 
project location. The main criteria were the exist-
ing building of high value,  surrounded by nature.  
 
In the design concept bridge and transformed build-
ing are one entity. The bridge is circulation means. 
It connects various parts of the designed hotel. It 
is mean to enter the building for the guests and it 
lets the pedestrians enjoy the beauty of the existing 
building without being disturbed.  

Fig. 1.1. Angkor Watt, the nature dominance | Source: Little Wanderbook
Fig 1.2. Magnified mangrove fern leaf | Source: dailymail.uk
Fig 1.3. Ruins | Source: Industrial Heritage European Commission
Fig 1.4. Mumbai Airport, pattern | Source: archdaily 
Fig 1.5 Park Bridge, T. Heatherwick | Source: Evening standard
Fig 1.6. Park Bridge Antwerp | Source: Bart Gosselin Photography
Fig. 1.7 De Centrale | Source: picture by author
Fig 1.8. Forth Rail Bridge, Edinburgh | Source Art.com
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Collage repurpose a building with the use of nature 
inspired pattern  | Impression by the Author
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Collage repurpose a building with the use of nature 
inspired pattern  | Impression by the Author



R1 CONCRETE RESEARCH PATTERN



R1 CONCRETE RESEARCH

CONCRETE RESEARCH PATTERN

‘Nature is a brilliant engineer.’ Is the quote that  
describes the essence of this research. Main goal 
was to investigate the nature-inspired, porous 
and repetitive patterns and try to fabricate these 
structures with digital fabrication methods such as 
concrete 3d printing. 

The limitations in design freedom are mainly 
caused by the properties of the concrete in the 
wet phase. Concrete stays wet during the entire 
3d printing process, therefore it is not possible to 
create a porous patterns in a vertical direction. In a 
current 3d printing process all the porous pattern  
are printed flat and than flipped 90 degrees. The 
result of this method is a flat, extruded form which 
is more 2.5D than 3D. As such the outcome of the 
fabrication process lacks the design freedom asso-
ciated with plastics 3d printing  process.

3d printing of concrete has many limitations.  The 
reasearch part explains the attempts to overcome 
the limitations of current 3d printing process. It 
is inspired and based on biomimicry and efficiency 
of the nature. What is characteristic for the natural 
structures is the fact that nature structures are effi-
cient due to deposition of the material only where it 
is required and in the exact amount. This  principle 
of efficiency is not yet  explored and possible with 
concrete 3d printing. Therefore, these research 
focuses on investigation of various fabrication and 
post-fabrication methods that increase efficiency of 
the final product. 

Research is focused on nature-inspired structures 
and possibilities of their fabrication with concrete 
3D printing. The main research question is : How 
to optimized structure in architecture with the use 
of nature-inspired patterns? How to exceed the 
current possibilities of creating pattern within the 
range of concrete 3D printing parameters? First re-
search question focuses on creating porous pattern 
in vertical direction. During the process the question 
became more focused on architecture. 

Fig. 1.10 Incremental3d - 3DCP with reinforcement 

Diagrid concrete facade  | Source: Pinterest

Fig. 1.9 Euplectella Aspergillium | Image by: Bio-creation 
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Rapid Liquid Printing

Rapid Liquid Printing is the method by which the 
material is injected by a robotic arm with a nozzle 
in a jelly-like substance. This substance works as 
a support system for the concrete and it can be 
multiple time reused. The biggest advantage of this 
method in case of efficiency is the fact, that the liq-
uid printing process does not produce waste mate-
rial         (concrete is precisely distributed in required 
amount). Rapid Liquid printing has a potential of 
increasing the design freedom. This method has 
been already tested with silicon and flexible materi-
als, but it has never been tested with concrete. 

 There are various fabrication methods that are ap-
plied with concrete such as Concrete 3D Printing, 
CNC Milling System and Rapid Liquid Printing. In 
this part, all the methods and their potentials are 
being described. 

3D Concrete Printing ( 3DCP)

This method is also called contour crafting and was 
first time described by Koznievicy. In this process, a 
wet filament ( concrete) is extruded via a nozzle to 
create a 3d form by stacking the layers of the fila-
ment on the top of each other. The printer is moving 
according to a toolpath created by a g-code. 

CNC Miling System

CNC Milling is a milling tool which is adjusted to a ro-
botic arm. This is a subtractive method, which means 
that material is removed by a spindle attached to 
a robotic arm which moves following the toolpath 
generated by a script g-code. In these research, 
CNC milling is used as a post-fabrication process 
after standard 3D concrete printing process. It is 
one of the methods that deal with the limitations 
of fabrication with the standard 3DCP process in 
creating porous structures in a z-direction. In the 
first step, a form is 3d printed. In the second step, 
cavities are created by milling post-fabrication pro-
cess. CNC milling system produces waste material 
(concrete removed by milling )

 

VARIOUS CONCRETE FABRICATION METHODS 

Fig. 1.11  MIT Research : Rapid Liquid Printing

Fig. 1.12 CNC Milling System
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Nature is a brilliant engineer - quote by Neri Oxman. 
Nature is well known for the creation of complex 
and various shapes by repeating and growing. The 
base element for the repetition is just a simple cell 
which is mutated and repeated to create a large 
variety of forms.  The outcome is never exactly the 
same. 

Structural properties and miscroscopic level 
Nature patterns are experienced in every single 
plant or animal. Study of the biomimicry showed 
that in nature nothing is without the reason. The 
patterns and structures in nature, distribution of 
the material, multifunctionality of materials are an 
efficient response to environmental agents and 
required load resistance. Example of the bamboo 
presented below is really exceptional (Fig 3.6). 
Bamboo grows rapidly and it extraordinary strong 
for its weight. For that reasons, it can be used both 
as for structure and finishing material. 

Application of a nature in architectural design
Many studies show that nature is efficient in the 
case of structure and material use.  Therefore, if it 
exists in nature why it should not be applied in archi-
tecture for exactly the same reason.  The aim of this 
research is to scale up the pattern and efficiency 
derived from nature and apply these principles in 
different ways on architecture. 

 

‘NATURE IS A BRILLIANT ENGINEER’

Fig. 1.13 Bamboo | Image by Wikia
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RESEARCH STEPS

Steps pattern research:
Biomimicry research started with the investigation 
of the patterns existing in the nature. In the first 
steps basic patterns were drawn and toolpaths 
were checked by clay experiments. They led  to 
better understanding what are the constraints that 
the pattern should fulfill. In the next steps geomet-
rical patterns of cellular solids were recreated using 
Grasshopper. In the last shape basic patterns were 
projectected in 3d form.

Requirements of the pattern:
In order to fabricate the printability requirements 
has been determined. First of all the algorithm steps 
has been described as: 
1. Pattern algorithm 
2. Structure requirements for digital form finding 
3. Algorithm for projecting the pattern on a form. I
Fabrication steps:
1. 3d concrete printing of  form with closed cavities 
2. Substractive process ( removal of material to 
obtain cavities) with use of CNC milling 

Generative / Passive design:
At the very beginning patterns were analysed and 
drawn in a passive way using CAD software, but 
it did not provide sufficient flexibility. In order to 
increase flexibility generative approach was used.

Pattern projection:
Pattern which was generated in 2d was later pro-
jected on a free form structure. Later the pattern 
was changed into a 3d path and checked whether 
its is printable or not with 3DCP.

Fig.14 -23 Hand drawings made by A.Kulawik
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1. pattern research

4. pattern mapping

7. desired output

2. printable output

5. form finding

8. printable output

3. geometry algorithm

6. pattern mapping

9. cnc milling output
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1. Biomimicry research (Fig. 1.6)
This research is inspired by nature’s efficiency. As 
a case study biomimicry was chosen, in particular 
Cellular Solid theory by prof. Lorna Gibson. A gen-
eral conclusion to Gibson’s an interesting relation is 
presented: that in nature structural properties and 
resistance to load are directly connected with the 
cellular structure in a microscopic scale. 

2. Structure ( Fig. 3.8)
Pattern of nature were investigated. In this step 
structural optimization and load distribution was 
taken into account. The aim of this research is to 
create a parametric pattern that is a combination of 
natural patterns and the structural requirements. 
In a process various fabrication methods were in-
vestigated. As a base the possibilities of the recent 
3d printing process were analysed. In order to cre-
ate a porous pattern post-fabrication was used, in 
particular CNC milling. Recently, rapid liquid printing 
method is research. This method will bring much 
more design freedom and higher efficiency. 

3. Fabrication - 3d printing: (Fig 3.10)
Fabrication by concrete 3d printing. In this part 
the toolpaths and printability requirements were 
researched. As a starting point recent limitations 
of cocrete 3d printing were analysed. As  a second 
step the possibilities of exceeding the limits with 
CNC milling system were investigated. 

4. Post - fabrication CNC - Milling (Fig 3.11)
Achieving the desired porous structurally efficient 
pattern with concrete  3d printing for this design 
can be achieved in post processing by using CNC 
milling. By combining a milling spindle with 6-axis 
robotic arm it will be possible to not only create a 
porous structure but also change the porosity and 
the surface texture of the model. 

5. Rapid Liquid Printing (Fig 3.12)

Alternative method of fabrication by injecting 
material with robotic arm with nozzle into a liquid 
that work like reusable support material.  part the 
toolpaths and printability requirements were re-
searched. As a starting point recent limitations of 
cocrete 3d printing were analysed. As  a second 
step the possibilities of exceeding the limits with 
CNC milling system were investigated. 

FABRICATION STEPS
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Fig. 1.27 CNC Milling System

Fig. 1.25 Topology optimization  
Image by: Aluminium Additive Manufacturing

Fig. 1.26 Incremental3d - 3DCP with reinforcement

Fig. 1.24 Biomimicry chair  | Image by: Lilian van Daal
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Nature is well-known for producing structurally ef-
ficient solutions by evolution and natural selection. 
As a case study biomimicry was chosen. The results 
of the study of cellular geometries were presented 
by prof. Lorna Gibson in book ‘ Cellular Solids’’ show 
the direct relationship between the cellular structure 
and mechanical properties. 

Cellular Solids: 

Majority of materials in nature have a cellular struc-
ture. Celular solids are structures that are composed 
of two phases: one solid and the other is gas or 
porous. In this solids cellular sturcture is combined 
with solid structure to increase mechanical proper-
ties. What is important, in cellular solids the relation 
between the size of a wall and the structural and 
mechanical properties.  Cellular solids (Fig. 3.13, 
14) are composed by repetition of geometrical 
structures. They are complex forms with simple 
elements. There is a strong relation between the 
structute and mechanical properties. The thickness 
of the wall and the size of each geometrical element 
are responsible for the load resistance.    

Cellular solids are highly porous materials with a low 
volume fracture of solids around 30%. Engineering 
cellular solids can be divided into: honeycomb-like 
2d prismatic cells and 3d polyhedral foams ( Fig. 
1.1)  
Cellular soids can have honeycomb-like stucture 
( wood, cork) or foam structure ( trabecular bone, 
sponge). 

Main properties of cellular solids: 

1. Low weight ( due to: porous structure) 
2. Able to resist large deformations ( behave like 
energy absorption devices)
3. Low thermal conductivity ( foams - made of glass) 
4. Large surface area 

Honeycomb-like structures are not necessarly 
equal to hexagon shape. They can be triangular, 
square etc. If structure of honeycomb-like material 
is similar than the materiials have automatically 
similar properties. 

Properties of these materials depend on: 
1. Solid that they are composed of
2. Relative density of the cellular material 

BIOMIMICRY | CELULAR SOLIDS

Fig. 1.28 Celular solid 
Fig. 1.29 Plant stem under microscope | Source : Pinterest
Fig. 1.30 Cellular patterns | Drawing by the Author 
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Honeycomb-like cellular solids 
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Fig. 1.31  Standard tree | image by: Playbuzz
Fig 1.32  Standard tree microscopic cellular structure 
                Source: L. Gibson Cellular Solids
Fig 1.33  Palm tree | image by: Tres Palmas Gardens
Fig 1.34  Palm tree miscroscopic cellular structure 
               Source: L. Gibson Cellular Solids 

In general, the shape of a tree is not an acci-
dent, it is a response of a tree to load which 
is applied. In that sense the shape is a re-
sistance to load strategy of a tree. There are 
two different scheme’s that trees use while 
growing to resist the increasing load. 

1. Strategy: growth ( Fig 3.31. 3.32)

Typical tree is broad at the bottom and less 
broad at the upper part. This is a natural 
strategy to resist the increasing load. While 
ageing a tree is increasing the dimension of 
a section. It is possible to observe it on a sec-
tion. Each year cellular section  is changing 
for better load resistance.

2. Strategy: change the density  ( Fig. 3.33. 
3.34)

Palm tree does not change the section while 
growing. Palm tree is changing the density of 
a section in miscroscopic level to resist the 
load. While ageing the porosity of the section 
decrease 

TREE CASE STUDY
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Standard tree  

Palm tree
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PATTERN 

There are two main defintions of a pattern. First one 
defines pattern as a repeated decorative design. 
The second one states that pattern is a regular and 
intellegible form or sequence in which something 
happens or is done. ( source: Merriam Webster Dic-
tionary). Both of these defintions has one common 
ingredient : repetition of some sequence or scheme.  

Main theme of the concrete research, the keyword, 
was a pattern inspired by nature. As a case study 
biomimicry and fractiles structures were analysed. 
First of all patterns in nature were analysed and 
simultaneously series of simple clay experiments 
were conducted to understand how 3d printer 
works. The aim of the experiments was to create 
a printable toolpath that resembles the repeatitive 
patterns of nature. 

Logic experiments: 

As the quote states ‘most of the patterns in nature 
has some kind of logic’.This is a starting point for 
the first step in pattern research - defining the logic. 
To approach this topic we studied fractal geome-
tries as typical geometries appearing in nature in 
different scales. Simultaneously were recreated in 
passive way using CAD software and tested with 
clay to check the printability and possible toolpaths.

As a conslusion the passive method was left apart 
due to lack of sufficient flexibility to change the 
pattern, to scale it or repeated. In next step

“All the form in nature are results of complex dynamic processes - growth, adaptation of the form and they are all 
expressions of this process’’ (Nerves Studio)

Fig. 1.35 Fractile pattern | Image by Wired
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Repetitive patterns 

Fractile inspired repetitive patterns (passive approach)

PATTERN  EXPERIMENTS
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Toolpath test 

Clay experiment 

possible tool paths

Tool path
3d concrete printer
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PATTERN GENERATIVE

Main principles of design logic: as a starting point 
cell structure efficiency is analyzed. In the second 
step a simple form is derived and at the same time, 
the shape is optimized by topology optimization. As 
the result, the structurally effective, printable pattern 
is created. Next step in research was to investigate 
why nature is efficient. Study of cellular geometries 
shows that there is a direct connection between 
structural properties and ratio of the wall thickness 
to the side length of the honeycomb. Next step 
in the research was the creation of an algorithm 
for a simple honeycomb pattern composed of 
repetitive elements of various sizes. The result of 
this algorithm is not yet printable. Last part of the 
research was focused on physical hexagon form 
with introduced external reinforcement.

Examples of first attempts into creating a geometric, 
repetitive pattern in a parametric way. 

“Most of the patterns in nature - whether scales or spiderwebs - have some kind of logic - that can be computation-
ally modeled ” Neri Oxman

Fig. 1.40 Pattern image by author (A.Kulawik)
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PATTERN GENERATIVE

Parametric repetitive pattern triangle

Parametric repetitive pattern hexagon

BASIC PATTERN
simple parametrized pattern

BASIC PATTERN
simple parametrized pattern

21

Pattern study

Fig. 1.41 Pattern image by author (A.Kulawik)
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PATTERN PROJECTION

Pattern projection cube

Pattern projection free form

33

Pattern study - Pattern

34

Pattern study - Script with free form design

Fig. 1.42 Freeform projection script : image by author 
(A.Kulawik)
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CASE STUDY (WALL DESIGN)

In order to check how the script can be used in 
design a  case study was conducted. In this ex-
periment a simple wall divider was designed with a 
pattern on it. 

The pattern and the design was inspired by brain 
coral and animation movie ‘The Cathedral’ by To-
masz Baginski. 

The idea of the script was to increase the flexibility 
and modularity. The reason for this was the aim to 
maximize the design freedom with the use of exact-
ly the same tool (projection script).

Catherdral, Baginski | Source: Nonsensopedia
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Concrete 3D printingp. 72
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Flexibility

48

The WALL

Illustration 3.44 Flexibility - one script  - multiple forms - Image by Anna Kulawik

Illustration 3.45 pattern 
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p. 73Graduation studio ‘De Centrale Ghent’

F
irst step was defintion of a basis form to project pattern on.  After 
this step the closed pattern was projected on a form. All the cavities 
were closed to fulfil the requirements of 3D concrete printing ( print-
ing in layers). The desired form is presented in Illustrationure where 
all the openings are cuttted of. This form is not possible to fabricate 

in one go with standard 3d printing process. 

DESIGN

Illustration 4.47 Form defintion - Image by Anna Kulawik

50

Fabrication 3DCP

Illustration 3.48 Wallnut tree leaf - Image by texturee

Illustration 3.49 Desired form after post-fabrication - Image Anna Kulawik

52

Desired form - openings49

The WALL - Form

p. 73Graduation studio ‘De Centrale Ghent’

F
irst step was defintion of a basis form to project pattern on.  After 
this step the closed pattern was projected on a form. All the cavities 
were closed to fulfil the requirements of 3D concrete printing ( print-
ing in layers). The desired form is presented in Illustrationure where 
all the openings are cuttted of. This form is not possible to fabricate 

in one go with standard 3d printing process. 

DESIGN

Illustration 4.47 Form defintion - Image by Anna Kulawik

50

Fabrication 3DCP

Illustration 3.48 Wallnut tree leaf - Image by texturee

Illustration 3.49 Desired form after post-fabrication - Image Anna Kulawik
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V
arious fabrication methods can be applied to fabricate the desired 
pattern. First of them is recent 3d printing process of contour craft-
ing. In this process the form is printed wthout cavities. Concret af-
ter printing process can be removed with CNC milling on an robotic 
arm to create the cavities. The other new method which is not de-

veloped and tested yet is rapid liquid printing of concrete. Ideally with this 
method it would be possible to print fully 3d form in one go. 
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Illustration 3.51 Post - Fabrication CNC MIlling - Image by Anna Kulawik
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Removal with CNC Milling System

CASE STUDY (WALL DESIGN)

1. 3D Printed form ( no cavities)
2. Desired form ( with cavities)

3. Removal of material by CNC Milling
4. Liquid Printing ( Printing of the desired form)

Fig. 1.16 All the images by author (A.Kulawik)
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DESIGN

Illustration 3.53 Grasshopper definition wall design - Image by Anna Kulawik

Illustration 3.54: Impression wall design - Image Anna Kulawik
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TYPOLOGY BRIDGE 

Concrete is the most versatile material therefore it is 
also commonly used for bridge structures. The ad-
vantage of the concrete is the possibility of creating 
all sizes and shapes by casting. Concrete is also the 
best material for bridge structures due to its durability, 
aesthetic properties, economic efficiency, simplified 
construction, and rapidly developed techniques. This 
material allows for a greater flexibility in creating var-
ious forms and designs. (www.concretecenter.com)

Advantages of concrete bridges: 

1. Function and elegance: 

Concrete unites the functionality and elegance by 
creating robust shapes of significant sizes.

2. Durability:

Well-designed concrete structures require minimum 
maintenance. They are perfectly suited to the expo-
sure of environmental agents, aggressive conditions 
and their service life can be extended up to 120 years 
or more. 

3.  Versatility: 

It is a cost-effective structure that enables a large 
variety of structural forms and extensive spans. There 
are various structural solutions for bridges such as 
concrete arches, slab decks, beam bridges, box gird-
er, cable-stayed, stressed ribbon, inclined frames. The 
span is associated with the type of a structure and it 
can range from 5 to up to 400m.

4. Speed and buildability: 

Concrete can be one of the cheapest and fastest 
materials for the bridge design only if the structure 
and construction technology is appropriately chosen 
and planning process is correctly conducted. 

5. Sustainability: 

Concrete has a low maintenance requirement and 
long lifespan. Using recycled concrete and local ma-
terials it can contribute to sustainability. 

6.  Economical 

Concrete is known from its long-efficiency understood 
as competitive initial costs reduced, and inspection.

Brooklyn bridge | Source: Pinterest 
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Concrete is one of the most cost-effective struc-
tures that enables a large variety of structural forms 
and extensive spans. There are various structural 
types of bridges such as concrete arches, slab 
decks, beam bridges, box girders, cable-stayed, 
stressed ribbon, inclined frames. The span is asso-
ciated with the type of a structure and it can range 
from 5 to up to 400m.

1. Arch Bridge: 

Is the most traditional type of bridge with abutments 
at each end shaped as a curved arc. This sort of 
bridge transfers the weight and load partially into 
horizontal thrust. Arch bridges are used for large 
spans.

2.  Slab Bridge Deck: 

This type is used for short spans. It is designed with: 
solid or voided slabs, in situ concrete or traditional 
framework. 

3. Beam Bridges:

They can be quickly constructed over existing roads 
and railways, rivers. Standard precast beam bridges 
can have a span up to 50m. 

4. Box Girder Bridges: 

They are constructed in situ or as a precast seg-
mental construction. Their span ranges from 40 to 
300m. 

5. Truss Bridges:

The most popular type of bridge. They are diagonal 
meshes of triangularly shaped posts located above 
the bridge deck. This allows uniform distribution of 
the forces across almost the entire bridge structure.

 6. Cantilever Bridges:

They are similar in appearance to the arch bridges 
but, their structural principle is different. They are 
supporting their load, not through vertical bracing 
but through diagonal bracing with horizontal beams. 
They are called cantilever because they are sup-
ported only on one end. 

7. Suspension Bridge: 

In situ bridges, the deck is suspended by cables, 
ropes, and chains from two tall towers. The towers 
are responsible for the compressive forces. The 
cables and chains are transmitting the compres-
sive forces to the towers. The supporting cables in 
these bridges are receiving all the tensile forces. 
These cables are running horizontally between two 
anchorages. Bridge anchorages are solid rocks or 
massive concrete block which are essential for the 
stability of the bridge. Through the anchorages, all 
the tensile forces are passing to the ground.  

8. Cable-Stayed Bridges: 

They are similar to suspended bridges in that they 
have a tower and deck which is carried by cables. 
In cable stayed bridges cables carry the deck by 
connecting directly to the cables instead of via 
suspender cables.  These bridges are appropriate 
for long spans and they are constructed with a  
considerable number of cables. 

TYPES OF BRIDGES

Fig. 2.01 Structural scheme bridges: image by author (A.Kulawik) 
source: Britannica.com
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PRESTRESSED CONCRETE BRIDGES

The idea behind the reinforced concrete is 
creation of material that is stong both in com-
pression and tension. Reinforced concrete 
takes advantages of high tensile strength of 
steel and high compressive strength of con-
crete. ( portland cement association)

The idea behind the prestressed concrete is 
that compressive stresses induced by high-
strength steel tendond in a concrete member 
before loads are applied is going to balance 
the tensile stresses which are imposed in the 
element during its service. 

Types of presteressing structures:

- Precompression with mostly the structures’s  
own weight

- Pre-tensioning with high-strenght embeded 
tendons 

- Post-tensioning : with the high strenght 
bonded or unbonded tendons

Benefits of prestressing: 

1. Removes the design limitations of a con-
ventional concrete on span and load

2. Possibility of erecting roofs, floors, bridges 
and walls with longer unsupported spans. 

3. Consequence of application of prestressed 
structures: architects and engineers are able 
to design and build lighter and shallower 
concrete structures without decreasing the 
strenght. 

‘‘ Prestressed structure is a structure whose integrity, stability and security depends primarly 
on presetressing: the intentional creation of permament stresses in the structure for the 
purpose of improving its performance under various service conditions’’ ( Nilson A.H. Design 
of Prestressed Concrete)

Fig. 2.02 Section of prestressed bridge - anchors | source: IndiaMART
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Tendon

Tension the precasting tendons against the end abuntment 

Cast the beam concrete

Precasting bed

Tendon

Concrete

Precasting bed

Tendon

Concrete

Release end abuntment, precasting beam

Precasting bed

Fig. 2.03 Principle of prestressing| drawing by author| source: wikipedia
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unstressed beam

load de�ection (down)

tensons stressed

prestressed forces

prestressed de�ecion (up)

total de�ection (�at)

Fig. 2.04. Not stressed beam vs. prestressed beam with pre-tensioned tendons | 
Drawing by the author | source: wikipedia  author: Knulclunk;user:Benherz

Fig. 2.05. Prague prestressed concrete bridge, railway intersection Masaryk | 
source: https://www.dsiunderground.at/en/projects/project-details/article/
railway-intersection-masaryk-main-station-prague-czech-republic.html
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Architect: Benthem Crouwel Architects
S. Engineering: VO+: Arup, Amsterdam
Landscape Design: Piet Oudolf
Year: 2015
Place: ‘s-Hertogenbosch ( the Netherlands)
Material: Steel
Extra function: Park
Type of structure: steel truss bridge

Palace bridge was designed to connect the old town 
and new Palace District. The main goal was to create 
unity between the historic old city and green land-
scape. The bridge is 250 m long and it is combination 
of pedestrian, bike bridge and green park. The pro-
ject refers to New York’s High Land bridge.  Garden 
and planting scheme was designed by well-known 
designer Piet Oudolf and cosists of plants, trees, 
benches and lighting all integrated with steel truss 
bridge. What is characteristic for the planting design 
is the division into 3 planting schemes. Planting were 
selected based on different flowering period and veg-
etation, due to this feature the bridge present unique 
character during the whole year. 

Palace Bridge | ‘s-Hertogenbosch 
Benthem Crouwel Architecten

Fig. 2.1 Paleisbrug (Palace Bridge) | Source: Archdaily | Photo: Jannes Linders 



51



52

Fig. 2.1 Paleisbrug (Palace Bridge) | Drawings by Author | Source: Archdaily 
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Fig. 2.2.  Park Bridge Antwerpen | Source: AG VESPA | Bart Gosselin

Architect: Ney Partners
S. Engineering:   
Year: 2016
Place: Antwerp ( Belgium)
Material: Steel
Extra function: Park
Type of structure: 

Park Bridge located in Antwerp-North and it was 
design in aim to connect new developments such as: 
Park Spoor Noord with Scheldenkaaien and Antwerp 
North with Cadixwijk and Einlandje. It takes care of 
the fluent connection between the Spoor North and 
Eilandje. The main goal of the bridge Iis to connect 
het Eilandje with the Pak Spoor Noord which are 
historically linked with the old port of city Antwerp. 
Recently, both areas are forming new urban land-
scape with vibrant old port of city Antwerp. Recently, 
both areas are forming new urban landscape with 
vibrant character and variety of functions. Together 
with the new bridge: they are forming new identity 
of the north Antwerp. 
Bridge is a steel box girder with a span of 67m 
which is shaped as a typical ‘bowstring  bridge’. ‘The 
design: makes that forces work like arch bridge: 
the top flange is the bow bridge deck, the tractor 
and the side plates the pendants’. The structural 
Principe allows that the side plate can be really think 
(12-15mm) which gives a great freedom in making 
the openings. Lighting, rain drainage, parapet are al 
integrated in the unique aesthetics. 
The bridge is 67m long and built during one week-
end. 

Park Bridge | Antwerp                
Ney Partners
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Fig. 2.1 Park Bridge | Source: Archdaily 
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Fig. 2.1 Park Bridge | Source: Archdaily 
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Fig. 2.1 Bridge Zaragoza) | Source: Archdaily | 
Photo: 

Architect: Zaha Hadid
S. Engineering: Arup
Year: 2005-08
Place: Zaragoza ( Spain)
Material: Steel
Extra function: Exhibition space

Bridge designed by Zaha Hadid between 2005 and 
2008 was a gateway for the EXPO in Zaragoza. 
The designed was inspired by the main theme of 
the EXPO “Water and Sustainable Development.” 
The building is sort of hybrid between pedestrian 
footbridge and exhibition space. Bridge is 270 m 
long and it is supported by 4 structural pods and it 
is made of 62,5000 prefabricated steel structural 
elements. The design of the façade was inspired and 
imitates the gladiola flower. The building is cladded 
with a single layer skin where the steel structure is 
exposed. Windows have a triangular shape and are 
puncturing the skin like façade. Design of the bridg-
es is a fusion and architecture by Zaha Hadid and 
engineering designed in co-operation with Arup. The 
building is cladded with a single layer skin where the 
steel structure is exposed. Windows have a triangu-
lar shape and are puncturing the skin like façade. 
Design of the bridges is a fusion and architecture by 
Zaha Hadid and engineering designed in co-opera-
tion with Arup.

Bridge EXPO Zaragoza                   
Zaha Hadid Architects
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EXPO Bridge | Source : website MVSA 
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PRESTRESSED 3D CONCRETE PRINTED BRIDGE GEMERT

Fig. 2.07. Bottle section of 3d printed bridge | source: TU /e : https://www.
youtube.com/watch?v=_0GzMmesih4

The starting point of designing the concrete 3d 
printed bridge in Gemert were the capabilities of the 
3d printer in TU /e. The bridge span was 6.5m and 
the width 3,5 and it was first concrete 3d printed 
pedestrian and bike bridge. The entire bridge fits 
in the print bed of TU /e (  9.0x4,5x3m). Despite 
that, it was decided not to print the bridge in one 
piece. Instead, the bridge consists of multiple parts 
which are assembled. The profit of this method is 
the possibility of creating better-optimised bridge 
cross-section. 

The fabrication process of the bridge consists of 
three phases:

1.    Printing of the elements horizontally 

2.   Bridge elements are flipped 90 degrees to a 
vertical position ( its final orientation)

3.   Bridge sections are prestressed together by 
post-tensioned prestressing tendons

The printer can print the elements with a maximum 
height of 2.8m. Therefore 3 elements are required 
to be printed to obtain 6.5m span after assembling.   
Prestressed tendons are placed in the openings 
of the printed elements. Each printed element is 
stressed, anchored with the next element. First, the 
tendons are stressed later at the end the stress is 
released. Printed elements are prestressed to value 
in which there is only compression left in the 3d 
printed section. As a result, no passive reinforce

ment is required to resist the tensile forces, which is 
a certain advantage of this method.

Cross section of the bridge (Fig.2.06)

As a cross section series of connected bottle 
shapes were chosen. The border of the shape is a 
straight line to obtain the uniform shape of the over-
all structure. The bottle shape is not visible from the 
outside. Bottle shape provides significant structural 
benefits.  This shape provides a sufficient amount 
of concrete (material) to resist the bending moment 
and shear forces. As such it is a way is it optimize 
structurally the 3d printed structure.  

Bridge elements: 

The 3d printed bridge ends in a traditional way with 
two solid concrete bulkheads which are anchored 
on both sides which are added to introduce pre-
stressed forces. The bulkheads are not 3d printed 
but cast in a traditional way. They are cast to avoid 
the spitting tensile forces which are typical in local 
anchoring of the prestressed tendons.

Schematic bridge:

Bride is resting on two cast concrete abutments 
with a pile foundation. The steel railing is spanning 
the full 6.5m length and It supported separately 
from the bridge. (source)
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Section 3d printed Bridge | Source: 3ders.org
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Mock up scale model of the bridge, TU Eindhoven  | Source: 3ders.org
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TYPOLOGY HOTEL

TYPOLOGY HOTELR3

Hotels are the most complex and diverse build-
ings considering their utility, function and pro-

gramme. They have complex routing and distinct 
separation between service areas, production and 
guests zones. It is crucial that each hotel will en-
sure safety, privacy, comfort and intimacy to every 
single guest. 

There are 3 different types of hotels according ro 
the type of clients and their needs: multifunctional, 
congress and recreational hotels. 

There ate 3 classes of a standard: 
1. Representational (4 or 5*)

2. Basic ( 3*)

3.  Popular ( 1or 2*)

Generally speaking in every city there are: 
20-30% of 1* hotels
15-25% of 2* hotels
30-40% of 3* hotels
6-8% of 4* hotels
2-3% of 5* hotels

There many errors that can be committed during the 
planning and designing phase that can lead to failure 
and unsuccessful hotel. The most common mistakes 
are:
1.   Too high costs of the plot and /or property)
2.    High construction costs (lack of costs optimization)
3.   High operating costs 
4.   To high cost per room (too little rooms )
5.   Unattractive interior design
6.   Lack of a clear design concept or design concept 
does not meet the expectations of the guests
7.    Entrance hall to small, lack charm and green
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The hotels, in general, are divided into guests areas and restricted access ( staff only) areas. It is crucial in 
the hotels that the routing of staff does not overlap with the routing of the guests. Therefore hotels usually 
have multiple entrances, such as staff entrance, delivery entrance, service entrance, guest main entrance and 
a separate entrance for visitors which are not staying in the hotel and would like to use the bar, restaurant or 
other facilities. The routing of a guest starts in a parking place which is located close to the main entrance. The 
heart of a hotel is a lobby where reception, lounges and entrances to the restaurant are located. The ground 
floor is the most important floor of a hotel where all the common facilities are located. 
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service area 
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BAR

RESTAURANT HOTEL

NIGHTCLUB

PERSONNELSERVICESSTORAGE KITCHEN

KITCHENSTORAGE
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ENTRANCE ZONE ADMINISTRATION

ENTRANCE ZONESHOPS | RETAIL

REUSE

DINNING 
ROOM 

DINNING 
ROOM 

ROOMS

guests’ area

 Hotel routing | Drawing by the author | source Neufert

HOTEL ROUTING 



69

kitchen

Service Area Guests’ Area: Routing : 

storage kitchen

services

personnel

lobby Service | Waiter

Guests

reception

entrance

club

club

restaurant

coctail bar

shops 

leisure, gym, sauna

conference, banqueting

rooms

service area 

refuse

store - room

store

office

bakery
cake shop

cold meal 
kitchen

drinks
coffee

banqueting room 
divisable

hall

room

room

room

leisure and sports
gymnasium, sauna
swimming bath
bowling alley

dining room

dining room

reading room

stairs bar

shop - kiosks

garage parking
covered 
driveway

entrance porter luggage store

hall

reception

secretarial 
office

breakfast, cafe, bistro, 
fast-food restaurant

coctail
bar

public 
bar

hotel restaurant

nightclub 
discoteque

WC

entrance
cloakroom
WC

entrance
cloakroom
WC

entrance
cloakroom
WC

telephones

reception 
office

cashier’s 
office

manager’s 
office

telex, printers
computers 

reservations

accounts office
office

lift

information

cloakroom, WC

conference room office

store

store

store

goods received, weighting

storage and cold room ( meat, fish, 
vegetable, diary products, drinks)

day storage vegetable, 
cleaning room WC

plant, services

workshop

storage

laundry, ironing

store-room for laundry

office

office

cloakroom, WC
washroom
flat for 
personnel

manager’s flat

doctor, first aid

common room

canteen

kitchen

preparation

main kitchen
servery

dish 
washing

pan washing 
area

floor room 
service

guests’ area

Hotel routing | Drawing by the author | Source Neufert
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HOTEL TYPES:

1. URBAN HOTEL

2. DESIGN HOTEL

3. SUBURBAN HOTEL

6. RESORT HOTEL

7. CASINO HOTEL

8. CONVENTION HOTEL

4. MULTI-BRANDED 
HOTEL

5. MULTI-USED
HOTEL

Acommodation Facilities ( rooms, toliets, bathrooms, shower rooms, 
hallway, floor service) 

50-60%

4-7% 4-7%

4-12%

9-14%

1-2%

4-7%

2-10%

Public guest rooms, reception area, hall and lounges 

Banqueting area with, meeting and conference rooms 

Hospitality areas, restaurants, bars for guests and visitors

Domestic areas, kitchen, personnel rooms and stores 

Administration, managmenent, secretariarial

Leisure, sport, shops and hairdressing 

Leisure, sport, shops and hairdressing 
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GENERAL INFORMATION HOTEL DESIGN 

There many errors that can be committed during 
the planning and designing phase that can lead to 
failure and unsuccessful hotel. The most common 
mistakes are:
1.   Too high costs of the plot and /or property)
2.    High construction costs (lack of costs optimization)
3.   High operating costs 
4.   To high cost per room (too little rooms )
5.   Unattractive interior design
6.   Lack of a clear design concept or design con-
cept does not meet the expectations of the guests
7.    Entrance hall to small, lack charm and green

Small hotels are most of the time not economical in 
long-term, because of their poor ratio of gross area, 
total leseable areas and non-uniform room stand-
ards. As a results, small hotel have often too high 
management and maintenance costs. A middle size 
hotel in the city which is economical should have 
at least 30-40 rooms with uniform room standard. 

Definition of a hotel class: 
 *    Hostel (Not defined as a hotel) 
 **  Proper hotel of lower or mid-range (limited ser-
vice and comfort)
***    Average hotel   
****   Enhance comfort 
***** Highest comfort (up to luxury levels, compre-
hensive range of services)

Definitions: 
Hotel Bay: it is a standard room equivalent. Hotel 
bay is a standard width of a hotel room. In Europe it 
is equal to : 3.5-4.5m. Chain hotel brands have most 
of the time fixed bay. 
Hotel Suite:  it connects various rooms under one 
room number. Not all the hotels have suites.  The 
size of the suite is 1.5 bay size. ( Ronstedt, 2014)

Hotel types:

1. Urban Hotel
2. Design Hotel
3. Suburban Hotel
4. Mulit-used hotel 
5. Mulit-branded 
6. Resort Hotel
7. Casino Hotel
8. Convention Hotel 

Lobby Design Hilton Pattaya | Source: Chatelaine
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HOTEL GUESTROOM FLOOR

Fig.   Hotel  : Guest room floor of  Ramada Tbilissi ( mid range hotel : the net room 
area  , incuding bathroom is 63% of the gross area) | source: Hotel Building.

Fig.   Hotel  : Guest room floor of  Mawy Jubilaeum Project, Moscow (mid range hotel : 
the net room area  , incuding bathrrom is 59% of the gross area) | Source: Hotel Building



75

HOTEL GUESTROOM FLOOR

Typical bay width ( Bay is the width of a hotel room)

Category Typical brand Bay width Rome depth Area inc. bathroom Building depth 
2 stairs  Ibis Ramada 3.20 5.75 17.5m2 13.7m  
3 stairs  Intercity 3.45 5.75 19.0m2 13.8m  
3-4 stairs Holiday Inn 3.75 6.65 24.m2 15.6m  
4 stairs Marriot 3.95 7.60 29.0m2 17.7m  
5 stairs Hilton 4.40 8,40 35.7m2 19.7m  

Fig.   Hotel  : Guest room floor of  Ramada, Donetsk ( area optimized mid range hotel : 
the net room area  , incuding bathrrom is 66% of the gross area) | Source: Hotel Building

Drawings by the Author | Source Hotel Design 
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GUEST ROOMS

8.  The size of the room has to be reduced. 
9.  To optimize the costs there should be a reduced 
number of different rooms 
10. All the bathrooms in the hotel are exactly the 
same (to reduce: interior design costs or to enable 
prefabrication and to provide always the same 
standard)
11. Balconies do not have sense in city location ( no 
one is using them and the cost of their maintenance 
is high)

Error that make the floorplans uneconomical:

1. Single-sided room arrangement along corridors. 
(single - wloaded corridors)
2. More staircases that required in the building
3. Too many auxiliary spaces
4. Too large and too many circulation areas
5. Too many lifts and too large lift lounges

Mid  range hotels required two and only these two 
room types: 

1. A larger room to be furnished with a king-size 
bed, two sitting arrangements, writing desk and a 
chair.
2.  A smaller room : single bed (1.40) or queen bed 
(1.60) plus one sitting arrangement 

Design Parameters:
Standard new build hotels: 
12-14 rooms per corridor side 
Corridor Design:
Width: Not less than: 1.30 (2 stairs hotel)
 1.40 in a middle range hotel 
Minimum height: 2.30m ( installations)
Room Height: 
Guests rooms minimum 2.60 ( if the air pipes in-
stalled in the corridor)  
( Ronstedt, 2014)

The profitability of a hotel is influenced by many 
factors but the key to success is the room number. 
As a result, for the hotel, it is crucial to maximize the 
number of rooms in a total gross area and to opti-
mize every cm2 of a space. Hotel is only profitable 
if the number of the room is sufficient. Middle-sized 
city hotel should have at least 30-40 rooms to be 
profitable, due to the high costs of management, 
service, maintenance, etc. 

In the optimization process choosing a proper site 
and property is of high importance. To maximize 
the potential of the plot the chosen one must have 
a lower cost per room and should be as small as 
possible. 

Building geometry and optimization potential:

To a large extent building, geometry determines the 
economic efficiency of a hotel. 

How to optimize the hotel costs practically?

1. To save the cost of the expensive façade the 
costs must be shared by maximum amount of 
rooms. As a result, the rooms are more deep than 
wide to fulfil the requirement of m2 and to minimize 
the width of façade per room. 
2. Angular structures are uneconomical due to 
‘’dead corners’’
3. Star-shaped buildings are not economical be-
cause the staircase area is too high. 
4. All the corridors should be double loaded to 
increase the efficiency and decrease the m2 of 
circulation. 
5. High-rise buildings ( 8 or more floors)  are 
generally more expensive, because of more strict 
regulations and conditions ( safety staircases, fire 
bridge lift, sprinkler system) 
6.    Average hotel room size is 24.36m2.
7.    The number of rooms must be maximized.
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GUEST ROOM MIDDLE RANGE HOTEL 

Fig. 1.5  Guest room Mawy Jubilaeum Project, Moscow | Source: Hotel Design 
Fig. 1.6. Guest room Ramada Tbilissi  | Source: Hote l Design
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Stairs floors should be finished with granite, due to 
its durability, easy maintenance and attractive look.  
To increase the functionality of the staircases all 
hotel staircases should be scissor stairs. 

Entrance: 
Should have a porch-like function 
There are two avaliable solutions:
- conventional porch
- drum door 

Following doors should be considered:

** manual: double leaf / automatic door always with 
porch
*** automatic sliding doors, manual drum door with 
3m diameter 

( manual doors porch: min and max. 3m 
automatic door: min 5m)

Side door as an emergency exit should support the 
automatic door. This door is also useful for trans-
porting luggage. It should have a clearance of at 
least 1.1m. ( Ronstedt, 2014)

CIRCULATION

Lift lobby and lifts:

Lift lobby in the hotel should exist and be directly 
noticeable from the entrance and reception counter.  
In higher class hotels lift lobby is ‘‘elevators landing’’  
and as such it should be arranged separately from 
the staircase and corridor access.  The lifts should 
be separate from the rooms by locating on the other 
side. if there is not sufficient space provided than 
there should be a partition wall that divides stair-
case from the rooms. The reason for separation is 
the fact that no guest would like to stay next to an 
open lift lobby due to an insufficient level of privacy. 
Space before the lifts should be at least 3m. The 
hotel should have at least 2 lifts one for service and 
one for guest. One lift should be calculated for at 
least 100 rooms. The minimum size of housekeep-
ing lift and guest lift is 1.40 by 2.1. ( 1. This is a size 
which allows moving a staff member with a hotel 
cleaning service trolley. 2. it allows 4 people to move 
with their luggage.)

Staircases: 

Each hotel has 3 types of stairs:
- guests (  need to be attractive for often use)
- staff only
- emergency

Fig.  Lift lobby | Source: Pinterest
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LOBBY

2 stairs  0.6-1
CategoryA rea (m2 / guestroom)

3 stairs  0.8-1.2
4 stairs  1-1.5

 

A

Fig.  Reception Andel’s Hotel Berlin | Source: Dreamtours.pl

Lobby and reception
The main function of the lobby and reception is 
welcoming and serving the guests during the stay. 
Lobby is the place which is intended to give the im-
pression to the guests about the atmosphere and 
type of the hotel. It can be intimate, lavish  or luxury, 
according to the standard of the hotel. As a result 
the concept of the hotel and the intended character 
of the hotel are determining the size and space 
requirements of the lobby. Lobby should cosist of:
- circulation area
- sitting area 
- reception counter area
- waiting area
- lifts and staircases

Lobby area requirement: 

Entrance zone: 
Guest should be able to orientate themselves 
instantly from the entrance. Therefore following 
places should be visible from the door: 
- recepetion desk
- staircase
- lift groups
- lobby
Moreover, from a sitting / lounge area all the guest 
should be able to observe: lifts and entrances in-
cluding the driveway. 

At the ground floor next to reception desk is located 
multipurpose lounge which might be directly con-
nected with the conference center. The arrange-
ment of the lounge should be flexible to allow quick 
rearrangement for banquet or receptions.  
( Ronstedt, 2014)
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BANYAN TREE ANJI

LOBBY

Banjan Tree Anji Hotel:
ZSD + CL3 Architects
The hotel designed in Anji in China is about the 
experience of the relation between man and nature. 
The design by ZSD and CL3 resembles the con-
cept of Chinese courtyards. It is a combination of 
traditional Chinese elements, local characteristics 
and their modern interpretation. The lobby of the 
hotel is a square quadrangle. There is one axis that 
leads from the main entrance, through water court-
yards to mirror platform and ends at the reflection 
pool. Lobby space is such open and transparent to 
enable the guests to have continuous contact with 
the attractive surrounding landscape.  
ZSD used in this project the traditional details 
such as potted landscape, landscape painting and 
lanterns in the interior of walkways, hotel spaces, 
rooms. The combination of tradition and nature 
enhances the peaceful and relaxing atmosphere of 
the lobbies and hotel spaces. ( source: Archdaily)

Fig. 1.5  Banjan Tree Anji Hotel Lobby by CL3 Architects | Drawing by the Author | Source: Archdaily
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HOTEL ROOM PLAN
Schwabisch Hall Hotel 

From compulsory to voluntary action: Extreme optimization
 
Hotel Smartino is middle range hotel which is an example of saving on space but not on its quality. The example 
of this approach is the headboard panel which is set around the bed frame, in contrast to a common solution of 
headboard behind the bed frame. The wall’s thickness is also optimized due to wall structure optimization. All the 
optimizations in this hotel led to 7% saving on building volume. Extreme area efficiency is the key to a successful 
hotel. Construction costs are caused by building volume, therefore, this is where the main savings potential lie.  
Hotel rooms are 15.87m2 with a bathroom of 3.3m2. The room is equipped with a queen size bed (1.6m) and 
spacious walk-in shower.  ( Ronstedt, 2014)

Fig. 1.5  Guest room  Hotel Smartino in Schwabisch Hall | Drawing by Author | Source : Hotel Design pp 117
Fig 1.6 Hotel Smartino : Room design  | Source: Website Smartino Hotel
Fig 1.7 Hotel Smartino: Bathroom design | Souce: Website Hotel Smartino
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BATHROOMS 

Bathroom design:

The size and design of a bathroom are crucial to 
place the hotel in a certain standard market seg-
ment. Apart from that fact, bathroom sizes should 
be always reduced to the minimum and designed 
in an attractive way. In a standard room, the bath-
room should have 16-22% of the room area. Suites 
have often separate toilets. To reduce design and 
construction costs all the bathrooms in hotels are 
exactly the same in size and design. As a result, 
there are possibilities of prefabrication and the 
interior designer has much more time to spend on 
the design. 

Shower or bathtub:

All the hotels up to 2 stairs category ( ex. Ibis) have 
only shower with a size at least 90x90cm, washba-
sin, WC and the area of 3-4m2. 
The hotel always has a washbasin, never a free 
hanging basin. In case of the hotels, there is always 

a top for cosmetics and towels. The basin is built-in 
or it is a bowl mounted on the top. 
Mid-range hotels have a shower combined with a 
bathtub. But it is possible to use only one of those. 
The bathroom area is equal to 3.8 - 5.5m2.  The 
shower size is minimum 0.9x1.20m.  

Higher categories of hotels
There is a lot of room for an upgrade:
- installing both: shower and a bathtub
- installing larger bathtub
- installing the second washbasin
- installing a bidet 
- installing shelves
- including make-up place
The separation of the toilet and bathroom is not 
mandatory but for 5 stars plus category. 
The minimum size of a bathtub: 1.70x0.7. If a bath-
tub serves as a shower it should have a shape of 
hotel bathtub ( broadened horizontal stand space 
for taking a shower in the outflow area). 
( Ronstedt, 2014)

Fig.  Bangkok’s New Siam Hotel White Subway  | Source: Rabat 2013
Fig.  Bathroom design | Source: Aripan Home Desig
Fig.  Bathroom design | Source: Aripan Home Design 
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BAR AND RESTAURANT 

Bars: 
Bars are located in a close distance to the restau-
rant, often in the neighbourhood of lounge and 
reception. 

There are 3 types of bars in hotels:
- Bar: which is an extension, addition to the rec-
petion counter ( it is located in the entrance hall of 
budget or mid range hotels)
- Bar : separate room / zone in the hotel hall ( it also 
functions as drinks service for the restaurant)
- Independent bar : with own external entrance and 
kitchen 

All the bars need to have  separate storeroom or 
storage space next to bar space. ( Ronstedt, 2014)

Restaurants:
In majority of hotels there is common to have a 
combination of bistro restaurant and fine dining 
restaurant. Bistro is a simple, less expensive variant 
in contrast to fine dining which is more expensive 
restaurant with a a-la-carte menu. Bistro is used 
often in hotels for  breakfast. Fine dining restuarant 
is used during the lunch time as a bufet for confer-
ence groups. 
Resturants in hotels does not have to be a separate 
space. They can be sort of extension of the main 
hall, commonly they are separated from the hall only 
by a simple partition. It is standard for hotels to have 
a direct connection restaurant - kitchen to avoid 
crossing other circulation routes. Often restaurants 
in hotel ( particularly the fine dinging) have a sepa-
rate entrance to the restaurant for external guests.  
The reason for that is the fact that path which leads 
through hotel hall is a bit of a threshold for external 
guests. 
 

2 stairs  1.3m2
Category Area (m2 / guestroom)

3 stairs  1.5m2
4 stairs  1.7m2
5 stairs  2.0m2
Fine dinning 2.5m2

Kitchen
1.5 m2 50% 60% 20% 30% 3.5m2

Storage Cold Storage Total adjoining space 
Guest area / seat Guest area values ( ex. utility) Total area req.

50
Kitchen 

Staff and administration
Storage

Entrance zone 
Total

30m2 45m2 75m2 95m2 115m2
12m2 35m2 40m2 45m2 50m2
40m2 50m2 65m2 70m2 80m2
50m2 75m2 85m2 100m2 120m2
132m2 205m2 265m2 310m2 365m2

100 150 200 250
Kitchen zone Number of sitting places

Kitchen
2.5 m2 50% 60% 20% 30% 5.8m2

Storage Cold Storage Total adjoining space 
Guest area / seat Guest area values ( ex. utility) Total area req.

Hotel Bar | Source: Duchateu
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HOTEL KITCHEN 

Show kitchen 
Show kitchens are open kitchens where the whole 
cooking process can be observed by the guests. 
Last years this sort of kitchen variant is becoming 
more and more popular, even though it is particular-
ly challenging. In this kitchen, the cooking process 
has to be better controlled to offer the guest a more 
pleseant and professional kitchen workspace expe-
rience.  ( Ronstedt, 2014)
Gastronomy - parts: 
- gastronomy : 40%
- kitchen : 40%
- storage : 20%

Area of the kitchen’s parts according to: restaurant’s 
sitting places:

Kitchen: 
The kitchen space in the restaurant with scullery, 
cold storage, office of head kitchen, delivery, bufet 
is equal to 50-80% of the area of the restaurant. 
40-80% of this area is storage in particular: cold 
storage, drinks storage, crockery, laundry space, 
storage and toilets. All these rooms are not located 
on the ground floor usually. As a result they have to 
be connected directly with the kitchen by stairs or 
industrial lift. 

Kitchen area requirement: 

Conventional restaurant:

Upscale restaurant (everything fresh prepared)

2 stairs  1.3m2
Category Area (m2 / guestroom)

3 stairs  1.5m2
4 stairs  1.7m2
5 stairs  2.0m2
Fine dinning 2.5m2

Kitchen
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Storage Cold Storage Total adjoining space 
Guest area / seat Guest area values ( ex. utility) Total area req.

50
Kitchen 

Staff and administration
Storage

Entrance zone 
Total

30m2 45m2 75m2 95m2 115m2
12m2 35m2 40m2 45m2 50m2
40m2 50m2 65m2 70m2 80m2
50m2 75m2 85m2 100m2 120m2
132m2 205m2 265m2 310m2 365m2

100 150 200 250
Kitchen zone Number of sitting places

Kitchen
2.5 m2 50% 60% 20% 30% 5.8m2

Storage Cold Storage Total adjoining space 
Guest area / seat Guest area values ( ex. utility) Total area req.
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Guest area / seat Guest area values ( ex. utility) Total area req.

Show kitchen | Source : Pinterest
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CONFERENCE CENTER 

Fig. Conference room | Source: Pinterest

Conference Center of Mariott Courtyard Griboye-
dova, Saint Petersburg 

In the middle of the conference centre in front of the 
conference hall, there is a lobby. This lobby is used 
during breaks as a lunch space or as a circulation 
area for all the guest waiting or visiting the confer-
ence centre. Mariott’s conference centre has vari-
ous types of conference rooms with a different type 
of arrangement to accommodate different business 
needs. There are small or middle-sized meeting 
rooms with an area of 30 -45m2 equipped with a 
conference table and storage cabinets. Another 
type is a conference room with a lecture function 
with an area around 90m2 and 56 sitting places. 
One of the rooms has a more flexible arrangement, 
therefore, it can be used as a banqueting space or 
lunch break gathering space.

Essential for the design of the conference centre 
are:
- various types of spaces
- sufficient storage for equipment and furniture
- open lobby ( waiting | circulation space)
- close kitchen access 
- pantry if the kitchen is not avaliable
- separate entrance ( if its part of the hotel)
 
In a middle range business hotel business space  
should be around 3m2 per room.  If the hotel con-
cept is a conference centre than the business part 
should be around 6m2 per room. The largest of 
the spaces should occupy around 60% of the total 
area and there should be the possibility of a flexible 
division of this space into smaller conference units. 
Conference centre should be divided by flexible 
mobile partition with high sound insulation proper-
ties. ( Ronstedt, 2014)
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Architect: K2 Architekten
Interior Design: Connie Kotte , 
Stephen Williams Associates
Place: Hamburg ( Germany)

25 hours Havencity is the brand hotel which stands 
out of typical standards for the business category. It 
is an example of a quality designer hotel. This hotel 
proves that designer hotel can have repeatable high 
quality. 25 hours hotel has also other locations ( Berlin, 
Vienna, Zurich) which are sharing the concept not 
the complete interior design. According to Christoph 
Hoffmann, CEO of 25-hour hotel it is ‘oriented to-
wards the standards of the luxury hotel segment and 
paraphrases the provision of services in a contem-
porary manner’. The measure of the success of this 
hotel is a significantly high percentage of occupancy 
around 80%. The rooms in the hotel are around 40-
45m2 which is very economical. 

The design of the hotel is an excellent example of 
attention to detail, starting from a clear hotel concept 
to the way that the hotel is being managed. 
The concept is a seaman’s hostel of the bygone days. 
The hotel has clear maritime references and arrange-
ment far from the cliche marine interior design. The 
inspiration for the design were stories of Joachim 
Ringelnatz about sailor Kuttel Daddeldu. 

Reception of the hotel resembles the check-in for at 
the shipping yard with typical containers and storage 
boxes references. The restaurant is welcoming guests 
for breakfast, evening dinners and long evening. 

The key to the success of 24 hours Havencity is a 
clear concept, authenticity and cosiness which is ac-
companied by a professionally run business standard 
hotel.  

25 Hours Havencity Hamburg

K2 Architecten 

Fig.  Reception 25 hours Havencity | source: Hotel Building
Fig.  Lobby 25 Hours Havencity | Source: Hotel Building
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Silo Hotel 

Heatherwick Architects 

Architect: Heatherwick Studio
Interior Design: Royal Portfolio 
Stephen Williams Associates
Place: Cape Town ( South Africa)

The hotel occupies the top 6 levels of the renovated 
former grain silo in Cape Town. The bottom part of 
the silo homes the Zeitz Museum of Contemporary 
Art Africa ( MOCAA). The hotel occupies former 
grain elevator.

The restoration of the building and the refurbishment 
left plenty of original element untacked, such as 42 
original cylindrical silos. The existing concrete frame 
was filled with the bulging windows at the hotel part.  

Hotel interiors were designed by Liz Biden ( the 
owner of The Royal Portfolio) with a bit eclectic way. 
The main concept behind the interior is to embrace 
the contract between the old and the new.  Liz Biden 
describes her design as:’’ My goal has always been 
to pay tribute to the stark and industrial style of the 
architecture with aspects of classic glamour and 
modern comfort’’.  Biden has highlighted also that 
the main aim was to ‘pay tribute to luxury and provide 
comfort for the guests.’  

On the rooftop, there is a bar which provides stunning 
panoramic views on the Table Mountain and Robben 
Island.  The fourth floor accommodates also a spa 
centre, gym and sauna. 

Hotel part consists of 28 unique, independently 
designed rooms. There is a great attention to detail 
of every single room through the choice of fabrics, 
furniture and wallpapers.  This hotel is a successful 
fusion of industrial transformation with a high-end 
designer hotel. ( source: Dezeen)

Fig.  Facade Silo Hotel, zoom in | Source: Dezeen 
Fig.  Silo Hotel Lounge | Source Dezeen
Fig. Silo Hotel Room | Source: Dezeen
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QO Hotel Amsterdam

Paul de Ruiter Architects

Mulderblauw Architecten

Architecture: Paul de Ruiter Architects
Mulderblauw Architecten 
Interior Design: Tank and 
Coran and Partners
Place: Amsterdam (The Netherlands)

QO hotel has 21 floors with 276  rooms. It is situated 
in the Amstelkwartier district which is currently being 
developed. This place is located around 10 min from 
Amsterdam’s Central Station. The hotel is part of IHG 
brand. 

The design concept  is circularity and sustainability 
in case of reducing the environmental damage and 
impact. Tank designed all the restaurants, lobby, bar, 
communal spaces and bar. Hotel rooms were de-
signed by Conran & Partners. 

The key to sucess of QO hotel is as Coran and 
Partners said: ‘‘ The uniqueness of design and the 
integration of its green principles in all parts of the 
hotel - from architecture to public. The design of QO 
hotel was challanging because it was hard to ‘‘de-
liver a high-end hotel meeting requirements of both 
business leisure travellers while still demonstrating 
sensivity to nature in every aspect of its operations’’ 

Fig.  Reception desk QO Hotel | Source: Dezeen
Fig.  Reception desk QO Hotel | Source: Dezeen
Fig.  Restaurant | Bar QO Hotel | Source: Dezeen
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CONCLUSIONS RESEARCH HOTELS 

Hotels are complex building to design because 
they are combinations of various functions, 
levels of access and privacy. As such there are 
buildings that has to meet various contradicting 
needs. Hotels should, on one hand, feel like sec-
ond homes, like its extension, but on the other 
hand, they are professionally run enterprises.  
 
Hotel planning and design are crucial to assess 
whether the hotel will be profitable or not. The 
key to successful hotel is first of all clear concept. 
This concept should be a leading principle during 
all design stages.  Another crucial phase, which 
is significant for profitability, is cost optimization. It 
starts with a planning phase and the main goals 
are: to maximize the number of hotel rooms, 
minimize room types, design as short as possible 
circulation and as little as possible staircases 
and lifts.  Generally speaking, the hotel is profit-
able only if the number of rooms is big enough 
and costs are reduced to a required minimum.  
 
Hotels should have only two types of rooms: first 
bigger one with a king-sized bed, bathroom,  two sit-
ting arrangements and the second one with a queen 
bed or two single beds and one sitting arrangement. 
The typology of the rooms should be reduced to 
the minimum so that the architect has more time 
to design hotel rooms and the costs of furniture 
and finished can be reduced without loss of quality.  
 
Designer hotels of higher standard are not following 
the reduced room typology principle. In these hotels 
(for example the Silo Hotel) often all the rooms are 
separately designed. It is an interesting and rich 
concept which can run a risk of lack of uniform 
room standard which is 

a primary principle of hotel design. 

Bathrooms in the hotels should be carefully de-
signed and always reduced to the minimum.  It is 
a common practice to design all the bathrooms 
exactly the same till cm to reduce costs of design 
and finishes. 

Business class hotels should balance the profes-
sional standard with the cosiness and comfort. In 
these hotels, the quality and size of the conference 
centres and business areas are essential The lob-
by should be spacious, welcoming and flexible in 
arrangement to fulfil various needs. The rooms in 
business class hotels should have proper working 
space within the room itself. 

The research on the hotels has proven that there 
are various factors that have to be taken into ac-
count to design a successful, profitable hotel that 
the guest would like to come back multiple times.

Fig.  Designer Hotel : Inntel Hotel Eindhoven | source: hotels.nl
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LOCATION AND DESIGN ANALYSIS

D1 LOCATION AND DESIGN ANALYSIS

The location of the design is the area of electrical 
powerhouse De Centrale. It is situated in the north-
west part of Gent in the district Sluizeken Tolhuis 
Ham.  The building plot is bordered by ring road R40 
Dok-Zuid and streets: Kongostraat, Ham and Regat-
tenlaan. West from the site, there is Handeldok chan-
nel which is recently being redeveloped according to 
the new masterplan by OMA. 

The complex of De Centrale consists of diesel cen-
trale with a characteristic chimney, turbine hall, event 
location and concert hall ‘De Centrale’, administration 
building of EDF Luminus and EDF Luminus Power 
plant. There are two parks located in the neighbour-
hood of the complex. Public accessible Zonder Naam 
Park and green area of the powerplant next to turbine 
hall which is not freely accessible. 

The location of the design is the area of electrical 
powerhouse De Centrale. It is situated in the north-
west part of Gent in the district Sluizeken Tolhuis 
Ham.  The building plot is bordered by ring road R40 
Dok-Zuid and streets: Kongostraat, Ham and Regat-
tenlaan. West from the site, there is Handeldok chan-
nel which is recently being redeveloped according to 
the new masterplan by OMA. 

The complex of De Centrale consists of diesel cen-
trale with a characteristic chimney, turbine hall, event 
location and concert hall ‘De Centrale’, administration 
building of EDF Luminus and EDF Luminus Power 
plant. There are two parks located in the neighbour-
hood of the complex. Public accessible Zonder Naam 
Park and green area of the powerplant next to turbine 
hall which is not freely accessible. 
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GHENT’S WATER STRUCTURES

Ghent was an industrial city.  In the past industry was 
always developing next to a river or water.  As an in-
dustrial city, Ghent has an extended network of rivers, 
channels and waterways. 
Ghent’s industrial development has had a major 
impact on the presence and transformation of water 
structures and green areas in Ghent. 

Although the development of the waterways was 
crucial for the industrial and commercial reasons, 
the recreational potential of the water and green 
structures is not utilised. Currently, the municipal-
ity, SOGENT and the inhabitants are interested in 
expanding the green and water structures to add 
recreational opportunities to the city. 
One of the examples of successful implementation 
of this strategy is the urban park created next to De 
Centrale along Ham street. The municipality has 
created an informal green square as an extension of 
the back yard of the inhabitants of this building block. 

The plot area for which this masterplan has been de-
veloped is located along the Handelsdock. It is one of 
the oldest docks in Ghent. After a while, there was a 
growth in a number of ships and shipyard activities on 
the north side where the industrial zone of the Ghent 
is. As a result, Handeldock has lost its importance as 
an industrial dock and it became useless forgotten 
space. However, the channel was still used for the 
supply and discharge of cooling water from the pow-
er plant. 

Recently the area around the merchant dock is being 
intensively redeveloped according to a new master-
plan by OMA. The aim of this process is to transform 
old industrial port into a vibrant, waterfront residential 
area. The area has enormous potential due to its prox-
imity to the old historical centre and Ghent-Damport 
station. The water and the green structures around 
this area offer opportunities for recreation and park 
areas. 

City cruses 

Recreation

Sport

1. Function of waterways | Source: group masterplan book p.71
2. Waterways in Ghent | Source: group masterplan book p.65
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Waterways Ghent | Source : Group masterplan book p.65 
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GHENT’S GREEN STRUCTURES

Ghent has a deficiency in nature and green areas. 
In 1999, Ghent had about 2.865 hectares of nature, 
which is equal to 18% of the city area. Till 2009 this 
area has decreased by 110 hectares. The conclusion 
which arises from this numbers is that Ghent is in 
desperate need of improvement. 

To improve the nature and its quality, the municipality 
has come up with a green structure plan. The green 
structure plan is a follow up of the Spatial Structure 
Plan Ghent. In this green structure plan, a desired 
green area and natural structure has already been 
defined. It describes an ambition for more green. City 
Gent wants every Gentenaar to enjoy a park of 1 
hectare at 400m from home. District parks are parks 
with an area larger than 1ha, there are 43 parks of 
more than 1h in Ghent. The aim is to protect the ex-
isting natural and add more natural structures, but it 
requires more space. 

The green structure plan shows that the green objec-
tives of spatial structure plan can be realized effec-
tively. The green structure plan is a long-term vision, 
it shows where the City of Ghent will give space to 
green in all its forms in the next 20 years. The green 
structure plan is an important guideline to develop a 
coherent network of parks, forest and nature areas 
spread over Ghent over the coming years. The green 
structure plan clearly describes where the focus 
should be. 

In Ghent green structure plan zones have been de-
fined where residential greenery is desirable as an 
addition to the neighbourhood parks. These living 
green areas such as small green parks, playground 
with less than 1ha are important for the neighbour-
hood. Living green according to green structure plan 
should be located in a distance
of fewer than 150 m from the house.  It should also 
be free public access. Street green, gardens and 
roadside verges fall outside.

Protected culture historical landscapes | group masterplan

Type od urban green areas | source: group masterplan
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Average percentage amount of green in 100- m buffer around 
a residential area | group masterplan  
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LOCATION

The location of the design is the area of electrical 
powerhouse De Centrale. It is situated in the north-
west part of Gent in the district Sluizeken Tolhuis 
Ham.  The building plot is bordered by ring road 
R40 Dok-Zuid and streets: Kongostraat, Ham and 
Regattenlaan. West from the site, there is Handel-
dok channel which is recently being redeveloped 
according to the new masterplan by OMA. 

The complex of De Centrale consists of diesel 
centrale with a characteristic chimney, turbine 
hall, event location and concert hall ‘De Centrale’, 
administration building of EDF Luminus and EDF 
Luminus Power plant. There are two parks located 
in the neighbourhood of the complex. Public ac-
cessible Zonder Naam Park and green area of the 
powerplant next to turbine hall which is not freely 
accessible. 

The location of the design is the area of electrical 
powerhouse De Centrale. It is situated in the north-
west part of Gent in the district Sluizeken Tolhuis 
Ham.  The building plot is bordered by ring road 
R40 Dok-Zuid and streets: Kongostraat, Ham and 
Regattenlaan. West from the site, there is Handel-
dok channel which is recently being redeveloped 
according to the new masterplan by OMA. 

The complex of De Centrale consists of diesel 
centrale with a characteristic chimney, turbine 
hall, event location and concert hall ‘De Centrale’, 
administration building of EDF Luminus and EDF 
Luminus Power plant. There are two parks located 
in the neighbourhood of the complex. Public ac-
cessible Zonder Naam Park and green area of the 
powerplant next to turbine hall which is not freely 
accessible. 

N

EDF LUMINUS 

ZONDER NAAM PARK

EDF LUMINUS

DIESEL POWER PLANT

CULTURAL CENTER 

Electrical Installation

High Voltage 

Park 

Ownership EDF Luminus

Technical space

DE CENTRALE

POWER PLANT 

EDFADMINISTRATION 

EDF
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Analysed location is situated in the territory 
of EDF which is not publicly accessible.  EDF 
is still an active power plant with an extensive 
surface technical infrastructure, such as 
transformers, high voltage pylons and techni-
cal buildings. This space is located between 
the back of concert hall De Centrale and 
a garden of EDF. Territory of De Centrale 
is separated from the Old Docks develop-
ment by a ring road R40, higher category 
road which is a barrier for pedestrians. The 
theme of the project is a pedastrian bridge 
which connects the OMA Masterplan with 
the concrete boulevard. that will connect the 
This location has a lot of potentials, such as 
greenery, water access and view which are in 
a current situation not appreciated and not 
used. 

First Scenario of Urban Transformation

In this scenario, all the industrial infrastruc-
ture will remain untacked. The bridge which 
connects both (new masterplan and concrete 
boulevard) sides will be designed between 
the existing infrastructure. The area under 
the bridge will not be used due to a high level 
of danger. In this variant, all the interventions 
are limited to a minimum. The park of EDF 
next to ring road will be redesigned and open 
for public use. The designed bridge will rest 
on a ground level in the middle of the newly 
designed park. Later the bridge will raise up 
to pass the road without interfering the road. 

First Scenario of Urban Transformation

In this scenario, all the industrial infrastruc-
ture will remain untacked. The bridge which 
connects both (new masterplan and concrete 
boulevard) sides will be designed between 
the existing infrastructure. The area under 
the bridge will not be used due to a high level 
of danger. In this variant, all the interventions 
are limited to a minimum. The park of EDF 
next to ring road will be redesigned and open 
for public use. The designed bridge will rest 
on a ground level in the middle of the newly 
designed park. Later the bridge will raise up 
to pass the road without interfering the road. 
This scenario was chosen to continue with 
more detailed design. 
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CONCLUSION: POTENTIALS OF THE LOCATION

Ghent is an old industrial city with an exten-
sive network of waterways and scarce green-
ery. There are still a lot of industrial building 
located in the middle of residential building blocks 
that are waiting for their time to be transformed.   
 
The municipality of Ghent is aware of the situation 
and has introduced the green structure plan to 
improve the situation. This plan is not only a bureau-
cratic brochure. This plan has a form of a guidebook 
with clear guidelines for the planners. It specifies 
precisely how big should be a green area and how 
big should be the distance between the residential 
area and greenery. The implementations of this 
plan have proved that it is an efficient tool which 
improves the quality of public space in real time.  
 
Location of De Centrale next to an active power 
plant might be a difficult location to transform, 
considering the extensive above the ground 
infrastructure. On the other hand, the location 
potentials, in particular, the water and greenery 
are guaranteeing that the efforts will be worth it.  
 

The fact that the industry has moved north from 
the Handelsdocks guarantee a lot of room for 
improvement and development of this deserted 
spot into a vibrant waterfront, residential location. 
As examples of other cities such as Chicago, New 
York, Berlin and London have shown that it is 
possible and highly desirable by the inhabitants to 
utilise the potentials of city waterfront locations.  
Anyway, the neighbourhood of De Centrale and 
Handeldocks is also a space with the potential 
for a quality urban green space or an urban park.  
This design project aims in utilising and maximiz-
ing the potentials of De Centrale and a plot in its 
close proximity in case of water and greenery.  
 
This design approach is all about the architecture of 
connection. As a result, the bridge connects OMA 
development with the old city by concrete Boulevard. 
Park bridge provides water and green space which 
is to be enjoyed by the local community. The bridge 
gives unique access to De Centrale building and 
as such gives sth back to the local community. An 
ability to informally experience an exquisite building.  
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Analyses Ghent & Sluizeken Tolhuis Hamp. 182

INFRASTRUCTURAL DIAGRAMS

Pedestrian paths. Bicycle lanes.

Analyses Ghent & Sluizeken Tolhuis Hamp. 182

INFRASTRUCTURAL DIAGRAMS

Pedestrian paths. Bicycle lanes.

Group masterplan Slokhuizen, Tolken, Ham:

The group masterplan is based on implementation 
of the diagonal boulevard in the existing context of 
Slokhuizen, Tolken and Ham. The diagonal connects 
to important orientation points: Damport Stations 
(which is expected to increase the number of users) 
and Heilige Kerst Church ( 16th century church). 
The diagonal breaks two diffrent housing typolgies:  
 
1. Organic street typology of historic center 
2.    Ortogonal street type ( new developed harbour)

In the concept two different typologies are reconnect-
ed by the new boulevard. This diagonal will be enriched 
by various functions to increase liveliness and attract 
by various functions to increase liveliness and attract 
tourist and local community to visit the boulevard. 

Interior spaces are transform by the boulevard: in 
appearance and quality, therefore a new identity is 
introduced to the neighbourhood. The diagonal cut 
through different buildings therefore these buildings 
have to be redeveloped or recovered. The buildings cut 
by diagonal are transformed with 3d concrete printing. 
Therefore the boulevard is called a concrete boulevard.  

Masterplan : shifting infrastructure:

The number of cars in the neighbourhood is reduced. 
There are many solutions introduced in the masterplan 
to enable it. First of all a ring road was proposed with 
one connecting diagonal. In addition to this street 
parking is reduced and new parking zones are planned 
outside the neighbourhood. This solutions have positive 
impact the character of the streets. Removing car from 
the neighbourhood has cretaed greater amount of 
pedastrian zones. 

Pedastrian paths | Source: group masterplan book

Bicycle lanes | source: group masterplan book 

MASTERPLAN
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M A S T E R P L A N :  ‘ D E  C E N T R A L E ’  G H E N T

Group masterplan I Source: group masterplan 
book | author: R. Bogaert, R. Abelen 
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p. 183Graduation Studio De Centrale

INFRASTRUCTURAL DIAGRAMS

Car roads. Parking areas.

Analyses Ghent & Sluizeken Tolhuis Hamp. 184

INFRASTRUCTURAL DIAGRAMS

Bus lines. Tram lines.

Analyses Ghent & Sluizeken Tolhuis Hamp. 184

INFRASTRUCTURAL DIAGRAMS

Bus lines. Tram lines.

p. 183Graduation Studio De Centrale

INFRASTRUCTURAL DIAGRAMS

Car roads. Parking areas.Car roads Parking area

Bus Lines Tram lines

MASTERPLAN ANALYSIS

Masterplan analysis : source: group masterplan book 



117

MASTERPLAN PRINCIPLES

Group masterplan Slokhuizen, Tolken, Ham:

The group masterplan is based on implementation 
of the diagonal boulevard in the existing context of 
Slokhuizen, Tolken and Ham. The diagonal connects 
to important orientation points: Damport Stations 
(which is expected to increase the number of users) 
and Heilige Kerst Church ( 16th century church). 
The diagonal breaks two diffrent housing typolgies:  
 
1. Organic street typology of historic center 
2.   Ortogonal street type ( new developed harbour)

In the concept two different typologies are recon-
nected by the new boulevard. This diagonal will be 
enriched by various functions to increase liveliness 
and attract by various functions to increase liveli-
ness and attract tourist and local community to visit 
the boulevard. 

Interior spaces are transform by the boulevard: in 
appearance and quality, therefore a new identity 
is introduced to the neighbourhood. The diagonal 
cut through different buildings therefore these 
buildings have to be redeveloped or recovered. The 
buildings cut by diagonal are transformed with 3d 
concrete printing. Therefore the boulevard is called 
a concrete boulevard.  

Masterplan : shifting infrastructure:

The number of cars in the neighbourhood is re-
duced. There are many solutions introduced in the 
masterplan to enable it. First of all a ring road was 
proposed with one connecting diagonal. In addition 
to this street parking is reduced and new parking 
zones are planned outside the neighbourhood. This 
solutions have positive impact the character of the 
streets. Removing car from the neighbourhood has 
cretaed greater amount of pedastrian zones. 

Masterplan : atmosphere impressions | Authors: S. Colen , A. Kulawik
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p. 21

Slokhuizen, Tolken, Ham area is densely built part of 
Ghent. It is characterized by large building blocks with 
the row houses along the parameter and large industri-
al infills inside the blocks. Streets in Ghent are dominat-
ed by cars. Along with all the streets, there is plenty of 
street parking places. The traffic is quite extensive. As 
a result greenery in this area is quite limited and does 
not fulfill the municipality’s requirement of greenery per 
person. 

In the new masterplan, there is a significant focus on 
creating more green parks, public squares, and trees 
along the streets. The strategy of the car reduces, in 
particular, limitation of street parking, enabling intro-
duction of the large green spaces. This green spaces 
together with the Concrete Boulevard are creating new 
identity and character of the district. 

Masterplan green strategy is focused on creating or 
redeveloping three main urban parks along Ham and 
new urban squares along Concrete Boulevard. 

1. Park inside a building block (along Ham) in the north

2. Park behind De Centrale ( extension of the existing         
EDF park. 

3. Park next to Centrale ( Regattenlaan) ( re-develop-
ment of the existing park) 

Greenery is redeveloped and designed to increase the 
quality of living in the densified city district. Municipality 
‘s development plan is also focused on introducing new 
green areas and increasing the quality of public spaces. 
A good example of this strategy is a small urban park 
which is created inside a building block next to Centrale 
along the Ham.

Green area strategy is applied in the design. A new 
bridge is created which connects the boulevard via a  
square in front of Centrale with the new OMA mas-
terplan. The bridge is a park bridge which introduced 
green and enterntainment to the area. Under the bridge 
a park is designed. 

MASTERPLAN GREENERY

1.

2.

3.

1.

2.

3.
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Green areas strategy  | source: drawing by the author

Application of green areas strategy in design | source: Drawing by 
the author

2.

Designed bridge
Concrete Boulevard  
Analysed plot 
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p. 21

Designed bridge
Concrete Boulevard  
Analysed plot 

Group masterplan | Greenery I Source: group 
masterplan book | author: R. Bogaert, R. Abelen 
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OMA MASTERPLAN OLD DOCKS 

The transformation of the Old Docks into a residential 
districts focuses on the development of old port area 
as the area of the inner city. The central point of the 
plan is a canal zone which functions as an axis. It is 
crucial in the design that the canal zone is open not 
blocked or closed by build-up.  According to OMA : ‘‘ 
The Belgian coast is a good example of how these kinds of 
border buildings, with only one direction, create a neglected 
backside’’ 1 -up.  The design propsal of OMA is focused 
on developing the area as one overall area with a direct 
link to the development of the inner historical city. The 
aim is to create a strong ‘Ghent’ identity by emphasizing 
the visual connections with the old inner city. 

Designers have created an axis on the middle which 
is equal to the canal. Further the parcells were divided 
geometrically, straight and perpendicular to the main 
axis. As a a result the backside typical for Belgium is 
not existing anymore. 

The waterfront is the key feature and therefore it 
requires a special and careful strategy to create the 
strong connection between various parts without intro-
ducing the backside condition. 

The plan is flexible therefore in future it can make a 
room for plenty of various interventions. There are 
three main elements of the composition of the plan: 
open space, built space and canals. There are parks 
designed between these spaces . This design decision 
gives the opportunity to leave the perspectives open 
and create more pleasant climate for the inhabitants 
that are not living directly on a  waterfront.  

The bands are of various width to increase the flexibility 
of the build up in a simple way. The materials  and build-
ing typologies vary through different bands to create 
different atmospheric qualities. 

1 Quote of Rem Koolhas, retrived from: https://oma.eu/projects/
gent-oude-dokken

‘ The design is not based on a ‘tabula rasa’ . We take 
care to not wipe out the existing industrial patterning 
and keep a group of existing industrial buildings, 
thereby retaining the character of the historical port of 
Ghent’1. 

The parceling net of the new development is 
based on the same prinicples and directions as the 
existing build up. As a result the new site will have 
from a very beginning the sense of the ‘ historical 
center’.  The high chimnesy are consciously cho-
sen for the new development as a link between 
the new and old center. Historical center has also 
characteristic towers. 

To sum up, the plan is a new, conscious interpre-
tation of the characteristics of different models of 
urban development in Flanders. In this model there 
is attention to a prime role of the growth of the 
inner city instead of the outskirts.  ‘According to the 
architects new dock and the inner city will both profit 
from the confrontation between the complementary 
qualities of the historical and the modern city.’2

2. Quote of Rem Koolhas, retrived from: https://oma.eu/
projects/gent-oude-dokken
3 Quote of Rem Koolhas, retrived from: https://oma.eu/
projects/gent-oude-dokken

LIVING HERITAGE 

MOBILITY

WORKING

GREEN | WATER RECREATION

Main key points OMA Masterplan | Graphics by Author 



121

Masterplan Old Docks | Source: OMA
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OMA Masterplan |  Parcelling | Drawing by the Author 

Zone A 306525m2

Housing 
Office
Public space
Retail
Enterntainment
Hotel

253089m2
18264m2
3413m2

12737m2
14000m2
5022m2

Zone B 188655m2

Housing 
Office
Public space
Retail
Enterntainment

143058m2
5000m2

0m2
6019m2

0m2

Zone C 243534m2

Housing 
Office
Public space
Retail
Enterntainment

Old Docks | Spatial development | Program

183922m2
0m2
0m2

19871m2
19871m2

OMA Masterplan |  Parcelling | Drawing by the Author 
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Old Docks | Spatial Development Plan | Drawing by Author 
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Old Docks | Spatial development | Infrastructure

New developement within existing infrastructure network New developement | Variant 1 | New infrastructure network New developement | Variant 2 | New infrastructure network

primary bike road

secoundary bike road

bike access project

Main bike roads | Current situation | Drawing by the Author 

Old Docks | Spatial Development Plan | Infrastructure | Drawing by Author 
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125 Impression OMA Masterplan | Source: G2 
Architectural Graphics  
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Fig. 1.5  Old Docks  | OMA Mastrplan

Fig. 1.5  Old Docks  | Existing state | Temporary cultural activities 

TEMPORARY ACTIVITIES
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DOK is a temporary event location started in 2017 
in an old industrial building. It is a place for various 
informal cultural and entertainment events in the 
summer months which are popular among the citi-
zens. DOK is more focused on open-air events and 
workshops. 

019 is a place where artists meet, work and per-
form. It is one big exposition space with temporary 
5-year permission. There is a big chance that 019’s 
activities will be continued after the completion of 
the masterplan. 

Temporary activities:

After the completion of Old Docks masterplan, 
there will be no space for various temporary activi-
ties such as open-air concerts, cinema, beach, flee 
market, workshops, expo, and barbeque. 

Popularity of all the events organized by DOK has 
proved that those iniatives are needed in the local 
community. Therefore, the park designed by De 
Centrale and the park bridge will be a perfect loca-
tion to accommodate all these temporary activities.

Area of the Old Dock is recently being intensively 
redeveloped according to the masterplan of the 
OMA. The existing build-up is going to be demol-
ished. Among the citizens of Ghent area of the 
Old Docks is well-known as a space for temporary 
cultural activities. There are two places which are 
particularly active: 019 and DOK. 

The first plan is presenting the existing state and 
the location of the two temporary culture incuba-
tors. The second graphics is presenting the new 
situation ( after the completion of the OMA plan). In 
the new development, there is no space for the two 
cultural locations. In the new masterplan, there are 
not planned any other similar functions. 

Therefore, the design proposed by the author would 
like to fulfill this gap by creating space for tempo-
rary events and public activities in own design.

Fig. 1.8 019 | SOurce: 019

Fig. 1.6  DOK   | Source DOK  
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129 Existing situation I Impression by the Author 
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131 Existing situation I Photographs by D. Grolleman
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133 Existing situation I Photographs by D. Grolleman
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DE CENTRALE 

The building has a steel structure and steel truss-
es painted in bright green. The walls are made of 
brown bricks and green glazed bricks. Brick walls 
decorated with 2 different colours of brick and 
horizontal plaster stripes. The details of the building 
are characteristic for the industrial era buildings. 
The facade has the same decoration as the interior. 
In the interior, the green colour of the trusses and 
glazed bricks contrasts the hand made brick. 

The location of the design is the area of electrical 
powerhouse De Centrale. It is situated in the north-
west part of Gent in the district Sluizeken Tolhuis 
Ham.  The building plot is bordered by ring road 
R40 Dok-Zuid and streets: Kongostraat, Ham and 
Regattenlaan. West from the site, there is Handel-
dok channel which is recently being redeveloped 
according to the new masterplan by OMA. 

The complex of De Centrale consists of diesel 
centrale with a characteristic chimney, turbine 
hall, event location and concert hall ‘De Centrale’, 
administration building of EDF Luminus and EDF 
Luminus Power plant. There are two parks located 
in the neighbourhood of the complex. Public ac-
cessible Zonder Naam Park and green area of the 
powerplant next to turbine hall which is not freely 
accessible. 

Existing state | Drawing by author
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Existing state | Ground floor plan | West facade |  East Facade | Drawings by the Author
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EXISTING BUILDING  ANALYSIS

Existing state | Photography by: D. Grolleman 
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FACADE CLOSE | OPEN

Facade   analysis | Open and close | Drawing by: D. Grolleman 
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MATERIALIZATION | REPETITION

Facade   analysis | Materialization  | Repetition | Drawing by: D. Grolleman 
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RYTHM | TRANSPARENCY

Facade   analysis | Rythm | Transparency | Drawing by: D. Grolleman 
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Infrastructure EDF Luminus (Buildings)

Infrastructure EDF Luminus

Ring road no R40

Achterdok channel

LOCATION 

Analysis existing location | Drawing by author 



141 Design bridge and boulevard  I Source: group 
masterplan book | author: A. Kulawik 



142

L

D2. DESIGN BRIDGE HOTEL CENTRALE
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There are four main parts that together are formu-
lating the design concept such as nature, pattern, 
transformation, repurpose with 3DCP and bridge. 
Concrete research started with the fascination and 
investigation of the efficiency of nature and repeti-
tive patterns that nature creates. The idea of repur-
posing the ruins was inspired by the photograph of 
the ruins with only structure remaining. Application 
of the concrete research is visible in the design of 
the bridge and facades. 

The main concept is to create a link or a connection 
between the Masterplan ( Concrete Boulevard) and 
the new development of Old Docks through the 
building of De Centrale. The designed connector 
is a park bridge, a bridge which is a public space, 
focused on meeting, entertainment, human interac-
tions. The main goal is to recreate the spirit of the 
middle age bridges which were places of intensive 
human interactions. ( Blakstad, 2012).

Nature inspired research is reflected in a park bridge, 
which is meant not only as a transport mean but as a 
place where people come to just enjoy their free time.  
Microscopic patterns were the inspiration from the 
very beginning, through the concrete research. 
Patterns, fabricated with 3DCP are playing a crucial 
role in the design of concrete 3d printed bridge.  
 
The concept of repurposing the ruins / old 
buildings was the starting point of choosing the 
project location. The main criteria were the exist-
ing building of high value,  surrounded by nature.  
 
In the design concept bridge and transformed build-
ing are one entity. The bridge is circulation means. 
It connects various parts of the designed hotel. It 
is mean to enter the building for the guests and it 
lets the pedestrians enjoy the beauty of the existing 
building without being disturbed.  

Fig. 1.1. Angkor Watt, the nature dominance | Source: Little Wanderbook
Fig 1.2. Magnified mangrove fern leaf | Source: dailymail.uk
Fig 1.3. Ruins | Source: Industrial Heritage European Commission
Fig 1.4. Mumbai Airport, pattern | Source: archdaily 
Fig 1.5 Park Bridge, T. Heatherwick | Source: Evening standard
Fig 1.6. Park Bridge Antwerp | Source: Bart Gosselin Photography
Fig. 1.7 De Centrale | Source: picture by author
Fig 1.8. Forth Rail Bridge, Edinburgh | Source Art.com

DESIGN CONCEPT
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145 Inspiration nature inspired bridge | pattern 
( sources at the end)
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‘‘ In the past people often built houses and shops on the bridges. 
They were communal places where people gathered .’’ 

(Blakstad, 2012)
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The location of the design is the area of electrical 
powerhouse De Centrale. It is situated in the north-
west part of Gent in the district Sluizeken Tolhuis 
Ham.  The building plot is bordered by ring road 
R40 Dok-Zuid and streets: Kongostraat, Ham and 
Regattenlaan. West from the site, there is Handel-
dok channel which is recently being redeveloped 
according to the new masterplan by OMA. 

The main concept is to create a link or a connection 
between the Masterplan ( Concrete Boulevard) and 
the new development of Old Docks through the 
building of De Centrale. The designed connector 
is a park bridge, a bridge which is a public space, 
focused on meeting, entertainment, human interac-
tions. The main goal is to recreate the spirit of the 
middle age bridges which were places of intensive 
human interactions. ( Blakstad, 2012).

SITUATION

Scheme potentials of the location | Green and water | Scheme by the author 

Two separated potentials of the location : water and green area 

Water and green in existing situation are separated by ring road R 40

Designed bridge which connects two potentials without disturbing the infrastructure

Bridge connecting the OMA Masterplan location with concrete Boulevard 

2.

1.

2.

3.

Co
nc

re
te 

Bo
ule
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rd

 

Design scheme: connection between the Concrete Boulevard and Design Park Bridge and Park Hotel Centrale
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The Bridge Hotel Centrale: Architecture of Connection. How 
to deal with transformation of the monumental building with 

concrete 3d printing?
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BRIDGE 3DPC BRIDGE 3DPC 

The bridge is composed of parallel 3d printed  
sections. The bridge has presetressed structure 
therefore, The parts are connected with each other 
and presetressed with the use of steel tendons to 
resist the tensile strenghts.  

Columns is printed in parts and than filled with 
concrete. Deck section after printing is also filled 
with concrete and connected with steel prestressed 
cables. The balustrade after printed in attached to 
the deck by 4 bolts M16. 

The design of the 3d printed bridge is based on the  
3d printed pedastrian bridge in Gemert. The bridge 
is a prestressed concrete bridge is 5,5m broad 
and it is divided into a parallel 3d printed sections 
of 2,3m long. This length is connected with the 
maximum printing height possible to fabricate in 
TU Eindhoven.  In the design of the bridge all the 
elements are 3d printed: column, deck section and 
balustrade. All the elements are printed in extrusion 
method as staight section and later flipped to their 
final position. 
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Ground floor
0

1st floor
5,060

14,460

10,600
2nd floor

Roof

BRIDGE DECK SECTION

            - 3d printed balustrade 5 layers
- M10 bolt

- 3d printed bridge section
- concrete ( filling between printed layers)

- prestressed concrete steel tendons   

BRIDGE COLUMN SECTION

-             - 3d printed column shape
- concrete ( filling between printed layers) 

-             - 3d printed column shape
- concrete ( filling between printed layers) 

BRIDGE COLUMN FOUNDATION

-
- concrete ( filling between printed layers) 

FLOOR STRUCTURE

- granite paving blocks 10x10
- concrete ( filling between printed layers) 
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2nd floor

Roof

BRIDGE DECK SECTION

            - 3d printed balustrade 5 layers
- M10 bolt

- 3d printed bridge section
- concrete ( filling between printed layers)

- prestressed concrete steel tendons   

BRIDGE COLUMN SECTION

-             - 3d printed column shape
- concrete ( filling between printed layers) 

-             - 3d printed column shape
- concrete ( filling between printed layers) 

BRIDGE COLUMN FOUNDATION

-
- concrete ( filling between printed layers) 

FLOOR STRUCTURE

- granite paving blocks 10x10
- concrete ( filling between printed layers) 

DETAILS BRIDGE 

BRIDGE DECK SECTION 
- 3d printed balustrade, 5 layers 
- M10 bolt
- 3d printed bridge section 
- concrete ( filling between the layers)
- steel tendons for prestressing 

BRIDGE COLUMN FOUNDATION
- 3d printed column  
- concrete filling 
- M26 anchor for concrete 
- Concrete Foundation beam 900x1200
- EPS Hard Foundation Insulation 150mm 

FLOOR 
- granite paving blocks 100x100mm
- screed layer 50mm
- PE Foil
- Acoustic insulation 20mm 
- Concrete floor 300m 
- EPS Hard Foundation Insulation 150mm 

BRIDGE COLOMN SECTION 
- 3D printed column shape 
- concrete filling between the layers 

Details of 3d printed bridge | Drawings by the author
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Details of 3d printed bridge | Drawings by the author 3d model section of 3d prinetd bridge | Drawing by the Author 
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DETAILS BRIDGE 

- 3d printed bridge deck 

- Presteressing tendons

- Steel anchor for prestressing

- 3d printed concrete, 5 layers 

- M16 bolt
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- 3d printed bridge deck 

- Presteressing tendons

- Steel anchor for prestressing

- 3d printed concrete, 5 layers 
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BRIDGE SECTION EXHIBITION MODEL
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FACADE

Existing facades of De Centrale are rhythmic and 
the division of the facade create sort of ornamenta-
tion.  Facades are made of brown hand-made bricks. 
Walls are pierced with many big typical for industrial 
time windows. Ground floor part of the facade has 
a big opening which functioned as industrial ports 
for the trucks that supplied the former factory in 
cole. In the current situation, there is a rather ne-
glected square in front which is fenced by a 4.5m 
high brick wall. The ground floor facade is rather 
close in contrast to open facade of higher floors.  
 
New facades of centrale are more open on the 
ground floor. As a result, the building is more public-
ly accessible, open and transparent. The square in 
front of Central was redesigned to create a pleasant 
city square in front of hotel and terrace for the cafe 
located on the ground floor. Part of the facade on the 
ground floor was demolished to create an arcade-like, 
covered space which functions like a terrace.  
All the new elements in the facade were redesigned 
with the use of 3d printing. The facade follows the 
main design principle that the building is repurposed 
with the use of 3DCP.  Arches of the ground floor 
are inspired by the truss structure inside and clas-
sic reminiscent of the existing industrial building.  
 
The facade of the ground floor is made of fold-
able glass panels. As a result, the ground floor 
can be completely open in the summer and as 
such, it is from one side extension of the square 
and from another side extension of the park.  
 
Closed facade of the existing building is trans-
formed into an open transparent curtain wall. As 
a result, the pedestrians walking on a bridge can 
perceive the inside space as a gallery, Through the 
glass observers can see the vibrant interior and 
liveliness of the building.  

Facade design principle:

All the new elements should be repurpose with the 
use of 3DCP 
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FACADE EXISTING | NEW 

Existing facade with closed ground floor and closed fenced square | Drawing by the author 

Existing facade with closed ground floor  | Drawing by the author 

New facade ( In red elements repurpose with 3DCP) | Drawing by the author 

New facade : transparant curtain wall | Drawing by the author 
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GSEducationalVersion

GSEducationalVersion

FACADES  

GSEducationalVersion

North west facade | Drawing by the author 

South facade | Drawing by the author 

North east  facade | Drawing by the author 
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GSEducationalVersion

GSEducationalVersion

GSEducationalVersion
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PLANS 

CIRCULATION

The main concept of the design is the bridge - the ar-
chitecture of connection. Therefore the main theme of 
the project is circulation, in other words, the sequence 
of spaces, accessibility, privacy and atmosphere.  
 
The bridge functions as a main axis that starts at 
the concrete boulevard, at the square in front of 
central. Then it continues at the lobby of the hotel 
to reach the point where the staircase grows from 
the floor and seamlessly continues as a bridge.  
From the bridge visitors and guests of the hotel can 
enjoy the great space of the hall. They can cher-
ish its richness during a dinner at the fine dining 
restaurant. The bridge continues in the space and 
opens up the facade and fluently continues outside 
as a park bridge. The bridge functions not only like 
an infrastructural mean but rather like the bridge 
of middle age. That means a place to be, to live, to 
meet, have lunch, first date or a wedding photo. This 
megastructure ends and starts where the transfor-
mation of the Old Docks starts. As such it works like 
a centre of the new development. 

FUNCTION
 
The building is transformed into a middle range 
hotel. There are in total of 40 hotel rooms of 4 dif-
ferent types. The hotel is focused on the business 
clients due to close distance to the centre and direct 
accessibility from a ring road 40. Part of the hotel is 
a large lobby with a cafe and conference centre lo-
cated on the ground floor. Hotel rooms are located 
on a first and second floor along north-west, south 
and north facade. Existing facade with a distance 
between windows 3.75 is equal to a middle range 
hotel bay width. Therefore it was kept untouched. 
Hotel rooms are not located on a ground floor due 
to lack of sufficient privacy in the urban location.  
 
Great space of the hall in the middle is used on a 
ground floor as an informal cafe/terrace space. 
This space functions as an extension of the square 
and the park due to open foldable facade which can 
open completely.  Above the cafe on the first floor 
there is a fine dining restaurant in the hotel with a 
show kitchen. In this space, guests can enjoy the 
beauty of the existing building and outside space 
through a transparent glass facade. 
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CIRCULATION 
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circulation ground floor  | Drawing by the Author 

Primary circulation routes 

Secondary circulation rutes  

Primary circulation routes 

Secondary circulation rutes  

Primary circulation routes 

Secondary circulation rutes  

circulation first floor  | Drawing by the Author 

circulation second floor  | Drawing by the Author 
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FUNCTION 

Hotel Entrance Zone 
( Foyer | Reception | Luggage | Back office)
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HOTEL
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function ground floor  | Drawing by the Author 

function first floor  | Drawing by the Author 

function second floor  | Drawing by the Author 
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GSEducationalVersion

GROUND FLOOR PLAN

function ground floor  | Drawing by the Author 

function first floor  | Drawing by the Author 

function second floor  | Drawing by the Author 



176

FIRST FLOOR
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SECOND FLOOR

GSEducationalVersion
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HOTEL ROOMS

GSEducationalVersion
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The hotel has 3 different types of rooms, Two with 
king sized double bed and one type with single 
beds. Space where the rooms are designed in 
5.06m high, therefore the rooms are designed with 
double height. All the hotel rooms have a separate 
bathroom and the bed is located in the second 
layer. The room bay width is 3.75 which is half of 
the structural grid of the existing building. This bay 
width is a typical bay width of middle range hotel. 
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The graduation studio for me started at the moment 
when I received the topic and then I have to decide 
how I am going to spend next year of my life. At that 
moment it felt that is so much time. On the other hand, 
I felt the pressure of the performance, the ultimate 
moment which is going to be just the first step into 
professional life. At that very moment, I have chosen 
the studio, Centrale Gent. Concrete 3d Printing. I 
was on one hand enthusiast and curious of the 3d 
printing part, but on the other hand, I thought that it 
was a safe choice, due to the transformation part.  
 
I did not expect at that very moment how wrong 
I was with this point of view. I did not expect that 
the 3d printing part is going to be that extensive. 
But for I picked up the challenge. I start learning a 
lot about fabrication, algorithmic part and patterns.   
The first month was very intensive and some-
times I had a feeling that I am not even close 
to the standard of work that I am used to. 
I was disappointed with my performance.  
 
Meantime in the design phase I have a lot of 
ups and down and I cannot count the number of 
times that I want to stop and start over in the other 
studio.  But in the end, I did not, only because the 
members of our studio that shook me and en-
couraged me that I can do it. I am grateful for that.  
 
In the end, I am proud of my design project and the 
fact that I pushed myself as a designer to take a risk 
and go big. During this year I have learnt to speak 
loud for myself to defend myself and stand steady 
on my own feet. I appreciate the unique opportu-
nity to learn and experience concrete 3d printing.  

This year I have made new friends and get to 
know better the people that I knew before. I 
enjoyed the team that we created as a studio.  
 
To sum up, this year would be a nightmare 
without the extensive guidance that we get 
from the tutors that were always there for us. 
Thank you for all the efforts and I hope that it 
is just the beginning of my professional journey  
 
 
 
Eindhoven 29.01.2019

REFLECTION
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an-scotland-united-kingdom.htm
1.9. Euplectella Asperillium retrived at: https://nl.pinterest.com/pin/75294625003688011/
p. 16. Diagrid facade:  https://nl.pinterest.com/pin/399553798163660324/
1.10. Incremental 3d – retrived at: https://deskgram.net/explore/tags/incremental3D 
1.11.  Rapid Liquid Printing: retrived at: https://www.swissnexboston.org/event/the-new-3d-printing/
1.12. CNC milling system: retrived at: https://www.google.com/search?q=01_6-axis_CNC_Mill&safe=off&source=lnms&tbm=isch&sa=X&ved=0a-
hUKEwjJ2fyz6ZHgAhUF6aQKHQOmD0gQ_AUIDigB&cshid=1548724822554785&biw=1074&bih=511#imgrc=_
1.13. Bamboo Cane: retrived at: http://obama-wars.wikia.com/wiki/File:Bamboo-canes-grove-big-59668a833df78c160ee7a039.jpg
1.24. Biomimicry chair , retrived at: https://www.scoop.it/t/3d-print-and-art/p/4026045571/2014/08/09/conceptual-chair-inspired-by-3d-printed-
plant-cells
1.25. Toplogy optimization: https://www.eos.info/case_studies/additive-manufacturing-of-antenna-bracket-for-satellite
1.26. Incremental 3d – retrived at: https://deskgram.net/explore/tags/incremental3D
1.27. . CNC milling system: retrived at: https://www.google.com/search?q=01_6-axis_CNC_Mill&safe=off&source=lnms&tbm=isch&sa=X-
&ved=0ahUKEwjJ2fyz6ZHgAhUF6aQKHQOmD0gQ_AUIDigB&cshid=1548724822554785&biw=1074&bih=511#imgrc=_
1.28. Cellular solids, retrived at: https://prod-edx-mktg-edit.edx.org/course/cellular-solids-1-structures-properties-and-engineering-applications
1.29. animal cell under microscope: https://www.google.com/search?safe=off&biw=1074&bih=511&tbm=isch&sa=1&ei=mKtPXO_sCcXmsAeBu-
pfABQ&q=animal+cell+miscrospoe&oq=animal+cell+miscrospoe&gs_l=img.3...4722.5339..5498...0.0..0.56.223.5......1....1..gws-wiz-img.
zMciNJs9X4k
P. 27. 
1. Cellular solids; https://www.sciencedirect.com/science/article/pii/S0021929004004919
2. Palm tree: https://www.sunset.com/garden/flowers-plants/palm-trees
3 Radial density gradient: https://ocw.mit.edu/courses/materials-science-and-engineering/3-054-cellular-solids-structure-properties-and-applica-
tions-spring-2015/lecture-notes/MIT3_054S15_L18_dens_trans.pdf  
p. 30. Fractile example: https://smhttp-ssl-17653.nexcesscdn.net/media/catalog/product/cache/1/thumbnail/9df78eab33525d08d6e5fb-
8d27136e95/_/m/_mg_3099_edit-web.jpg
p.31: Pattern: https://www.google.com/url?sa=i&source=images&cd=&ved=2ahUKEwip3oit7JHgAhUnNOwKHSNdCewQjxx6BAg-
BEAI&url=https%3A%2F%2Fwww.pinterest.com%2Fpin%2F382594930816433331%2F&psig=AOvVaw0CsFeNfqvsCg
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p.36. Cathedral animation: http://nonsensopedia.wikia.com/wiki/Plik:Katedra_Bagi%C5%84skiego.jpg
p.41: Brooklyn Bridge: https://img.andrewprokos.com/BBRIDGE-CABLES-BW-VT-1000PX.jpgp44. Presstressed tendons: https://www.indiamart.
com/proddetail/concrete-and-prestressed-concrete-bridge-7277585255.html
p. 47: Bridge: https://www.dywidag-systems.com/projects/2008-info-16/prestressed-concrete-railway-bridge-constructed-using-dywi-
dag-strand-tendons/
p.49. Paleisbrug: https://www.groencollectiefnederland.nl/projecten/paleisbrug
p.54. Park Bridge: https://www.ney.be/inauguration-pont-du-parc-anvers.html
https://www.ney.be/project/bridge-spoor-noord.html
http://www.rescape.be/nieuws/260717/pas-geopende-parkbrug-nu-al-in-race-voor-een-prijs
p.58. Zaha Hadid Bridge: https://nl.pinterest.com/jana840406/design-of-architecture-homework/
https://gravelle.xyz/Zaragoza-Bridge-Pavilion-Mockup
p.61 Concrete printing: https://nl.pinterest.com/pin/197665871130086989/?lp=true
http://www.3ders.org/articles/20170907-massive-3d-printed-bicycle-bridge-is-delivered-to-gemert-netherlands-by-truck.html
https://www.atlasobscura.com/places/3dprinted-bike-bridge
p.71: Lobby Kiev Hotel: https://www.kiwicollection.com/hotel-detail/11-mirrors-design-hotel
p.77 : Lift lobby: https://www.pinterest.at/pin/341218109259006689/
p.79: Lobby Andels Berlin: https://dreamtours.pl/Niemcy,Berlin,Andel-s-Berlin,135607.php
p.81. Tree Anji Hotel : https://www.archdaily.com/905561/banyan-tree-anji-zsd-plus-cl3-architects
p. 83.Hotel Smartino: https://www.hotel-smartino.de/en/photo-gallery.html
p85 Bangkok hotel bathroom: http://www.rabat2013.com/15436/ 
p. 86. http://www.rabat2013.com/15436/
p. 88 Bar Amsterdam: https://www.tripadvisor.co.za/Restaurant_Review-g188590-d12516295-Reviews-House_Bar_Amsterdam-Amster-
dam_North_Holland_Province.html
90. Show kitchen: https://www.google.com/url?sa=i&source=images&cd=&ved=2ahUKEwitp4DI8JHgAhVFzaQKHbooCgkQjxx6BAg-
BEAI&url=https%3A%2F%2Fwww.pinterest.com%2Fpin%2F68750331787452569%2F&psig=AOvVaw0BkXsTsvRJ7OuPTX2UFDy-
f&ust=1548813102581389
p. 92. Conference center: https://nl.pinterest.com/vivianekho/meeting-room/?lp=true
p. 94. 25 hours Havencity: https://www.dezeen.com/2011/12/01/the-25hours-hotel-hafencity-by-stephen-williams-associates/
p. 96. Silo Hotel: https://www.dezeen.com/2017/05/18/royal-portfolio-hotel-thomas-heatherwick-studio-conversion-grain-silo-architecture-ho-
tels-cape-town-south-africa/
p.98. QO Hotel: https://www.dezeen.com/2018/11/16/qo-amsterdam-hotel-conran-partners/
p.100. https://www.inntelhotelsarteindhoven.nl/design-hotel-eindhoven/
p.118; OMA Masterplan: https://oma.eu/projects/gent-oude-dokken
.p 144: tensegrity : https://nl.pinterest.com/pin/208361920235684891/?lp=true
Mumbai Airport: https://www.dezeen.com/2014/02/20/chhatrapati-shivaji-airport-terminal-mumbai-som/
Park bridge antwerp: https://www.ney.be/inauguration-pont-du-parc-anvers.html
Parametric bridge: http://qutkripz.blogspot.com/2012/08/parametric-desgin-in-architecture.html
T rex : https://inhabitat.com/giant-chrome-t-rex-constructed-on-the-banks-of-the-river-seine/
p.147: Married couple: https://www.weddingchicks.com/blog/elegant-bridge-wedding-over-bayou-st-john-in-new-orleans-l-14430-l-43.html
Beach DOK Gent: https://persruimte.stad.gent/136166-dok-gaat-door-in-2017-en-2018
Family picnic : https://www.customturfinc.com/blog/family-picnic-locations-pittsburgh
Bridge: Tabiat : https://www.tripadvisor.co.za/LocationPhotoDirectLink-g293999-d7901217-i256140422-Tabiat_Bridge-Tehran_Tehran_Province.
html
Seul Bridge: https://www.designboom.com/architecture/mvrdv-seoullo-skygarden-opens-in-seoul-05-22-2017/
DOK: https://persruimte.stad.gent/136166-dok-gaat-door-in-2017-en-2018
Children: http://www.atheer.om/en/38484/uk-study-suggests-playing-sports-improves-bone-growth-children/082616_childsports_thumb_
large/
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