
 Eindhoven University of Technology

MASTER

Expansion of Mumbai Chhatrapati Shivaji Terminus railway station

Mohaqeq, Owais

Award date:
2020

Link to publication

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

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

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

https://research.tue.nl/en/studentTheses/091243e5-f00c-495c-92cf-e58d7007f8b7


GRADUATION STUDIO

The detail of the BIG scale

MUMBAI
CHHATRAPATI SHIVAJI TERMINUS

RAILWAY STATION

Expansion of



2



3



4



5



6Figure 1: Front view of Chhatrapati Shivaji Terminus



7

EXPANSION OF CHHATRAPATI SHIVAJI RAILWAY STATION
Graduation studio: The detail of the BIG scale

AUTHOR:
Owais Arman

0822067
Wais7070@gmail.com

SUPERVISORY COMMITTEE:
ir. arch. Barbara Kuit

Sjef van Hoof arch. AvB
Dr. Jacob Voorthuis

COLOPHON:
EINDHOVEN UNIVERSITY OF TECHNOLOGY (TU/e)

Department of the Built Environment
Architectural Urban Design and Engineering (AUDE)

© 2020 TU/e All Rights Reserved

APRIL 2020



8

TABLE OF CONTENT

10

12

16

24

34

40

46

52

54

55

56

58

60

64

66

67

68

70

71

72

74

82

88

94

PREFACE

1. CASE STUDIES Detail of the big scale

 Azadi Square Tehran (public space)

 Flatiron Building 

 Waterfront analysis

 Howard ideas 

 Masterplan of Borneo Sporenburg          

2. THE INFRUSTRUCTURE SYSTEM OF MUMBAI

 Rail transport

 Transportation problems 

 The current situation

 Proposal infrustructure

 Summary of infrastructure

3. INTRODUCTION RAILWAY STATION

 Foreword Railway stations

 Definition station

 Classification of stations

 Station passengers

 A station’s basic structure & station zones

4. CASE STUDIES STATIONS

 St.Pancras station

 Central station Liège

 Amsterdam central station

 The hague & Rotterdam central station



9

96

98

100

102

103

104

105

107

108

110

111

115

116

119

120

121

122

130

132

138

144

164

168

176

178

190

194

202

204

5. DESIGN TOOLS FOR CST RAILWAY STATION 

 The psychology of the surrounding

 Concept

 Prerequisites of stations

 Preferred experience

 Station domains     

 The station as public space

 Strengthening of the station as public space

 Accessibility/routes 

 Connection zones

 Goals of the walking area

 Platform shelters

6. DESIGN

 Vision

 Design goals

 Connecting/Routing

 Design based on Mumbai’s climate

 Columns

 Form study

 Sketches

 Design process

 Final Design

 Materiality & construction

 Final design description

 Technical drawings

 Final model

 Visualizations 

REFLECTION & ACKNOWLEDGMENT                

REFRENCES   



10

PREFACE

This booklet is a continuation of the groups’ research , for the graduation studio “Detail of the big scale”. In the 
first part, a groupwork proposed two kinds of Masterplans for the Eastern waterfront part of city Mumbai in 
India. 

Four main problems in Mumbai were looked at namely: ‘housing, Infrastructure, flood problems and greenery.’ 
After this analysis, each of our group members chose a specific location to design a building and relating it to 
the group research. My part was concerned with the infrastructure. My interest was kindled to improve the 
infrastructure when I noticed how many problems arose in this domain. This led me to make a design proposal 
for the railway station Chhatrapati Shivaji Terminus (CST). 

When someone tries to solve the infrastructural problems of Mumbai, many factors need to be addressed. 
These depend on many internal and external factors, such as government agendas, financial research, private 
companies, investors and many other parties. Because of this, my general focus is not to find a complete solu-
tion for the transport system of Mumbai but to realise an architectural solution for the expansion of the CST 
railway station. Which will then tackle a small part of the infrastructural problem of Mumbai as a whole. 

So, this paper will focus mainly on the architectural part of the railway station CST. With the research question: 
‘In which manner can Mumbai railway station be properly extended to multifunctional 
building with offices, hotels and public functions?’ This research question will be answered throughout its 
design.

This booklet will be divided into main six sections and ends with a conclusion: 
The first chapter is about the case studies of the graduation studio “Detail of the big scale”.
In second part, will be looked at the infrastructure system of Mumbai, in this part, the current infrastructure with 
its possibilities and problems will be discussed. 

In the third part, research about railway stations will be conducted. It will look at the railway stations in 
general. Here a good understanding will be created for the CST design in general.
Fourthly, case studies for the railway stations of St. Pancras, Amsterdam Central Station, Liege and some others 
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“Process is more important than outcome. When the outcome 

drives the process, we will only ever go to where we’ve already 

been. If process drives outcome we may not know where we are 

going but we will know we want to be there.”

(Bruce Mau, 1998)

will be analysed and used for the newly extended railway part of the CST station. 
In the fifth chapter, analyses for the design process will be shown and how this influences the design. 
Furthermore, the designing part will lay out the design goals and works this out into the final design of the CST 
station and finally, the booklet ends with a conclusion.
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Figure 2: Azadi tower, Tehran
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 CASE STUDIES
detail of the BIG scale
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CASE STUDIES DETAIL OF THE BIG SCALE

This chapter describes the analyses which have been produced 

throughout the first part of our joined research. The analyses 

consist of several parts, namely: ‘the public space,a tower build-

ing , Howards’ masterplan ideas, masterplan West 8 and water-

fronts. 

From the intense analyses part, my very first ideas derived. 

Especially, the gigantic problem of infrastructure the city has 

driven me to a solution which to be realistic takes on a part of 

this problem. After a period of long pondering how architecture 

can make solve a part of this infrastructural problem. I came to 

the idea to improve the railway station of Mumbai. Which is at 

the core of Mumbai’s infrastructural core.

One of the main questions of this graduation studio is: ‘finding 

out in which manner, the detail of the big scale, is playing a role 

on us personally. Furthermore, ‘the detail of the big scale’ can be 

described as anything from big to small which stands in connec-

tion to the environment as a whole. 

I include this first part of our research, because they gave me the 

foundation of the first ideas in the whole process and some parts 

can be linked to each other.
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Every city needs iconic buildings to express the true values or 

true desires of the people. The king of Iran (The Shah) held a 

competition to design a monument in order to display the wealth 

generated from oil exploration.

Architect Hosein Amanat was in 1966 just 26 years old and a 

graduate student at Tehran University when he won the interna-

tional competition for designing a tower and square for the big 

Tehran. 

The tower is integrated in the square design with a lot of green-

ery in geometrical shapes and connects busy roads of Tehran to 

different areas. The tower itself functions as a gate and has an 

iconic impact on the city. 

The whole area has a very powerful impact on the city, when 

entering Tehran from the Northern parts or from the Airport, the 

first thing one can notice is the huge scale of the square. 

The tower and the square are more than an iconic place, this 

place was one of the most important places in the city during the 

revolution in Iran. 

To help realize the complex geometry of Amanat’s vision, Arup 

was hired as the structural engineer. 

To address the challenges of the both the form and the seismi-

cally active location, the tower was constructed of reinforced, 

poured-in-place concrete, clad in glistening white marble. Be-

cause of the complexity of the arches and curves of the tower 

structure, the shape of nearly every piece of the stone cladding 

was unique. (Jaimes, 2018)

The material of façade consists of white marble with fish skin 

patterns. The ceramic blue lines express the continuity of the 

curved and parabolic shapes and give the massive white volume 

more human scale. 

ANALYSIS PUBLIC SPACE

Building:   Azadi tower/square 
Construction year: 1971-1972
Location:  Tehran, Iran
Architect:  Hossein Amanat
Structural engineer: Arup Group 
Height of the tower: 45 meter
Elevators:  4
Levels:   3
Size of square:  78.000 m2
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Fig. 3:  Azadi square (freedom square) / before the Islamic revolution known as Shahyad tower

Fig. 4: Azadi tower Fig. 5: organic and patterns elements  inspired by Islamic Architceture 
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Fig. 6: siteplan context

Fig. 7: Siteplan square S

N

W E
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Fig. 8: Using complex mathematical geometries without CAD programs

Fig. 9: The greenery patterns with the similar ideas of  patterns in Persian Architecture
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Fig. 10: East-west facade

45 m

380 m

63 m

380 m

Fig. 11: North-South facade 210 m

25 m

210 m
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Fig. 12: Azadi tower as a landmark point in the city. Fig. 13: Using geometrical shapes and matematical hyperbolic .

Fig. 15: Fish skin patterns in marble, each 

stone is unique

Fig. 14: The blue ceramic lines indicate 

continuity towards  the sky and they breaks 

the homogeneity of white colour.
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Fig. 16 Isometric and front view of Azadi tower
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The building was designed by Daniel Burnham and was completed 

in 1902. The Flatiron Building is an example of the Chicago School 

style. Like many Chicago School buildings, the Flatiron building 

consists of a load-bearing steel structure that is clad with a decora-

tive facade in neo-Renaissance style. (Miller, 2019)

Once the building was completed, many New Yorkers believed it 

would collapse due to the heavy air circulation along the building 

created by its sharp triangular shape. 

The building did not collapse, but a different phenomenon emerged. 

The ‘skirts’ door along the sides of the building blew up the wom-

en’s skirts. (see figure 19)

The place became notorious because of peeping men, and there-

fore more police officers were being carried on the streets around 

the building.

The Flatiron Building is also known as the iron building. Initially, the 

building had a different name, but because of its unique shape, the 

people of New York started calling it the Flatiron Building. It was 

thus decided to call the building so. After the most important of its 

construction in 1902, the Flatiron was the largest building in the city 

and only the second skyscraper in New York. (Miller, 2019)

FLATIRON TOWER

Building:   Flatiron 
Construction year: 1901-1902
Location:  New York City, US
Architect:  Daniel Burnham
Architectural style: Beaux-Arts / 
   Chicago school
Height:   87 meter
Elevators:  6
Materials:  Steel,      
   concrete, wood 
   glass, terra-cotta

The façade of the building is inspired by ancient classical precedent.

(see figure 28)  The façade is organized in parts like a Greek or Ro-

man column with the base, middle and capitol. The building is made 

of steel and clad in limestone and terra-cotta. Ironically it was not 

appreciated by everyone for its ship-like appearance.

What I personally like about this building is its combination of new 

technology on that time and using of traditional decoration methods 

of Greek columns. The building dominates the corner of the block 

and represent itself as the most important building in the area.
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Fig.18 , The siteplan

Fig. 17 , Flatiron building 

Fig.19, Today people gather around the Flatiron 
Building to admire its architecture and place in New 
York history, but back in the early part of the 20th 
century, men gathered there for a vastly different 
reason.
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87 m

LOCATION & CONCEPT

Fig. 20: Flatiron building in context

Fig. 21: The height of the building compared with its contexts
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Fig.24 : Sketch of Flatiron 

Fig. 22: The shape of the building is inspired by an iron

Fig. 23: From Fuller building (construction copmany name) to Flatiron building
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FACADE CONCEPT

Fig. 25: Massive facade Fig. 27: open/close facade

Fig. 26: Detail of the facade
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The Base

The Body

The Capital

=

Fig. 28: The priciple of classical greek column + ornaments
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STRUCTURE / MATERIAL

Fig. 29: Steel structure

Fig. 30: Loadbearing columns are hidden between the walls and it creates more flexibility. 

The core of the building provies stability and the same time used for elevators and vertical circulation.  
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PLANS / CIRCULATION

62 m

68 m

26
.5

 m
5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2

Fig. 31: The golden ratio can be found throughout the floor plans

Fig. 32: Circulation in floor plans
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PLAZA

Fig. 33: Flatiron without plaza in 1903

Fig. 34: Flatiron with added plaza in 2019

Adding a plaza/square at the front of a building, shows 

the impotency of that building. The free public space 

shows the status of Flatiron building in the area. 
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OPTICAL ILLUSION

Fig. 35: Curved glass in 1902.

Fig. 36: Commercial architecture photographers and other real estate agents use a trick in 
photography called optical illusion, with this technique they try to make us believe that buildings 
are totally different than they actually in reality are. Like making the building looks taller or 
wider. (Margarete, 2018)

Fig. 37-38: On the Corner / EASTERN Design Office, Japan,
The photos show an extreme example of using optical illusion and angular corner 
building inspired by flatiron.
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Fig. 39: Aerial view of Thessaloniki waterfront

Fig. 40: Integration of water and greenery 

Fig. 41: Waterfront, with path for walking and biking

Thessaloniki is the name of the new waterfront in Greece. It is 

a linear area with limited depth and big length.  It has a unique 

character; the architects here created a landscape inspired by 

nature between land and sea with a limited use of layers. The whole 

operation was a challenge because there is a thin layer between the 

land and sea.  

The sea background of the gulf of Thessaloniki establishes a fantastic 

scenery, where the transitory and alterable elements, constitute a 

distinctive atmosphere each time (Archdaily, 2014). 

N e w  W a t e r f r o n t  o f 
T h e s s a l o n i k i

2 0 1 4

2 3 8 8 0 0 . 0  m 2

N i k i f o r i d i s - C u o m o  A r c h i t e c t s

T h e s s a l o n i k i ,  G r e e c e

WATERFRONT ANALYSIS
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Fig. 42: Waterfront siteplan

The Breakwater

The greenspaces

FUNCTIONS

The waterfront has two major characteristic areas:

1) The Breakwater

an ideal place for walking, without 

interruptions, without distractions.

2) The greenspaces

13 green spaces as a succession of “green rooms – gardens”, each 

with a special thematic 

characteristic.

The choice of this term, rooms – gardens, describes the design 

idea: it is about a sequence of spaces that attempt to maintain the 

familiar atmosphere of the private, while creating the public space. 

It’s not about big “parks”, but “rooms” of small size that remind of 

the domestic gardens that existed in the area and used to reach 

the natural oceanfront, ahead of the landfill of the coast (Archdaily, 

2014).

• Alternation of fountains, 

• Parks, 

• Multipurpose

• Spaces, 

• Sculptures, 

• Water features, 

• Spaces for children, 

• Spaces of reflection and tree-lined walks. 

Poetic names of the gardens:

- Garden of Alexander  

- the Garden of Afternoon Sun, 

- the Garden of Sand,  

- the Garden of Shadow, 

- the Garden of Seasons,  

- the Garden of Odysseas Fokas, 

- the Garden of Mediterranean,  

- the Garden of the Sculptors, 

- the Garden of Sound,  

- the Garden of Roses, 

- the Garden of Memory,   

- the Garden of Water, 

- the Garden of Music.
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ATMOSPHERE

Fig. 44: The whole waterfront is divided into 13 different themes

Fig. 43: The atmosphere of different gardens 

Fig. 43A
Fig. 43B

Fig. 43C Fig. 43D
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Fig. 48: Day atmosphere, the garden of sculpture

Fig. 49: Night atmosphere, the Garden of Odysseas Fokas 

Fig. 50: Using shells to provide shadows, the garden of memory

Fig. 45: Day atmosphere waterfront

Fig. 46: Night atmosphere waterfront

Fig. 47: Ambience atmosphere, The garden of music
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Fig. 51: The waterfront of Mumbai

Fig. 52: The waterfront of  thessaloniki
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Fig. 53A: The garden of sculpture Fig. 53B: The garden of water Fig. 53C: The garden of afternoon sun

SECTIONS

Fig. 54A: Section Plan of the garden of sculpture

SEA

ROAD

Fig. 54B: Section Plan of the garden of water

Fig 54C: Section Plan of the garden of the afternoon sun

SEAROAD

ROAD

SEA
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Howard compared each city to a magnet. (figure 56) People, 

individuals, were attracted by these magnets, they are illustrat-

ed by needles. For the country and town concept he has written 

down advantages and disadvantages. Neither of them was suit-

able for the utopian vision that he had in mind. So, he believed 

that the solution to the problem was that the two magnets need-

ed to become one, The Garden City (Canniffe, 2010).

As Ebenezer Howard wrote in his book: ‘‘To-morrow: A Peace-

ful Path to Real Reform’’, ‘an ingenious and rather entertaining 

attempt, the only difficulty is to create it’. The Garden Cities be-

came a new concept where people were ‘decently’ housed and 

the houses were built in open green spaces.

He wanted the residential areas to have natural fresh air, sun-

light breathing rooms and playing rooms’, as he called it. He 

wanted to optimize the beauty of nature itself (Lucey, 1973). 

The Garden City should be a city on itself, with its own business 

center, industry, dwellings and nature. The original plan of Eben-

ezer Howard housed 32.000 people.

He designed a concentric pattern, with six boulevards leading 

EBENEZER HOWARD IDEAS

Ebenezer Howard was born in 1850, London. He was the found-

er of garden city movement. He is known for his publication “ 

To-Morrow: A Peaceful Path to Real Reform “ (1898). Howard 

believed people can live simultaneously together with the nature. 

His theories and ideas from the book were the start of the garden 

city movement (Jones, 2012). Quality of living and spatial experi-

ence were the most important element in the Garden City. Green-

ery, air and less density are present in the designs. Separating 

work from living and designing ‘open’ building blocks.

from the city to circumference, dividing the circle into six equal 

parts. 

Howard wanted those residential areas to be self-sufficient sohis 

design could be extended when more houses were needed. As is 

shown in the figure 55.

It took a while before the Garden City Movement took its place 

on the urban level. The first garden city to be realized was in 

the beginning of the 20th century, Letchworth. Before the First 

World War. The final result was less perfect than the ideal. All 

submitted designs in the town needed to be approved, but only a 

little was rejected. This led to a town with all kinds of buildings, 

because it was hard to get designers for the buildings and the 

persons who worked on it didn’t had muchlimitation, because it 

was a new concept (Lucey, 1973).
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Fig. 55: Garden Cities By Ebenezer Howard Scod Public Blog

Fig. 56: Ebenezer Howard’s three magnets

In the years later more garden cities were developed, with all 

slight changes to come to a design with more ‘beauty’ as they 

called it. But the original model of Ebenezer Howard was always 

kept in mind, also during the Interbellum period in Amsterdam. 

The Garden City concept is seen in a lot of other countries in 

Europe and also, the United States, Canada, Peru, Brazil, Aus-

tralia, etc (Lucey, 1973).

The three magnets of Howard explain three aspects below and 

combine the positive sides of life in greenery with the benefits 

and facilities of a big city:

1) Town life = has positive and negative characteristics 

2) Country life = has positive and negative characteristics

3) Town-country life = can have all positive and good things 

about life in towns and life in country without any shortcomings
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HOWARDS MAIN THEORIES

Urban design concept of Ebenezer Howard (1920):

Industrialisation played a major role, on many European city in-

habitants before and throughout the First World War. Next, to the 

positive aspect of mass production also the negative aspects came 

to the Surface. Ebenezar Howard came up with the idea of Garden 

Cities. Practically a place where the advances of the city and rural 

area met without their negative aspects. So it contained, on the one 

hand, for example, the cities industries and business centres. And 

on the other hand the village type houses and an abundance of na-

ture. Space was left empty in order to add more dwellings when the 

village grew till a maximum of 32.000 persons (Osborn, 1965, p.50).

Howards’ diagrams are famous in Urbanism (e.g. his city as a dia-

gram and the three magnets). His main idea probably arouses out 

of the thought of the ideal society. Which had the God-given nature 

on the one side and the other side, the men made society. Both 

were necessary for humankind to enjoy the good life. However, this 

is in a manner, still a crucial topic inside the climate debate. How 

do human beings treat that which is given to them for a certain time 

and then pass it on to the next generation. Our postmodern society 

constantly asks for improvement and progressiveness. This thought 

probably originated with Sir Francis Bacon. 

Which saw the possibility of technology, as a clear mandate to re-

move suffering in the world (Mitcham, 1990, p.495).

However, this progressiveness is often contrasting with the wellbe-

ing of nature. That is asking for proper usage and care of it.

Fig. 57: Ebenezer Howard Garden City As Diagram Not A Plan Adapted From

Fig. 58: Garden City And The Idea Of Modern Planning
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GARDEN CITY OF AMSTERDAM

Cornelis van Eesteren (1937):

There are a few similarities with the CIAM-thought and the idea 

of Ebenezer Howard and his Garden City. A lot of the architects 

and urban designers of the interbellum used the ideas of Ebenezer 

Howard and designed their own concepts with the elements of the 

Modern Movement and Garden City kept in mind.

• van Eesteren was inspired by the Howard ideology about 

greenery

• No more closed building blocks but open spaces between the 

blocks

• Concept: Light-Air-Sun for everyone

The CIAM was looking for a strong relationship between built and 

unbuilt space, the position of buildings in the green, the repetition 

of building blocksand separation of functions.

Green spaces - public 

What once was revolutionary is now seen as outdated. 

Needs of people is shifted. Nowadays the need for having an own 

identity is rising and the type of housing is a part of this (van Ros-

sem, 1993).

Fig. 59: Algemeen Uitbreidingsplan 

Fig. 60: Expansion of Amsterdam towards west side of the city
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Green

Buildings

Fig 61B: Semi-open building blocks with semi-private greenery

Fig. 61C: Open/strips building blocks with open greenery

Cornelis van Eesteren designed according to the modern principles 

which were brought up by CIAM, the International Congresses of 

Modern Architecture, an organization founded in 1928 (van Ros-

sem, 1993).

Van Eesteren applied organic development of CIAM and ideologies 

of Howard to his urban plan for Amsterdam West.

The diagram bellow shows the transition of closed building blocks 

to semi and open block with a lot of greenery. 

The closed building block became an outmoded element of urban 

planning, which lacked strategic thoughts on both orientation and 

infrastructure. The closed blocks formed, according to the CIAM, 

stuffy spaces surrounded by dusty streets and the inner side of 

these closed blocks were, from an architectural point of few, hardly 

inspiring. An alternative plan was developed to fit the city’s current 

needs, a strip construction. 

Designing a row with dwellings running from the North to the South. 

Together with a building running from East to West surrounded by 

green spaces. The ‘open building blocks’ were seen as an striking 

innovation and changed the site layout of several residential dis-

tricts. The reconstruction of garden cities in Amsterdam West was 

a period of optimism and modernization. Motto of the city became 

‘light, air and space’ (Agricola, 2013, p.64).

Fig. 61A: Closed building blocks with private greenery
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West 8 developed a low-rise plan for Borneo and Sporenburg piers 

with an effective 100 homes per hectare; long building strips divid-

ed into narrow plots of three layers. The sea of low-rise buildings 

will be interrupted by three large residential buildings that establish 

a relationship with the large scale of the port area. (west8, 2019)

Landscape architect Adriaan Geuze from West 8 opted for a new 

type of home in collaboration with Rudy Uytenhaak: the so-called 

back-to-back homes with patios and roof terraces with 3.5-me-

ter-high ground floors where people can live and work.

The low-rise bars are broken with giant housing blocks shifted at a 

diagonal to the streets. The design consists of 3 main components. 

The primary one is “the back-to back’’, 3 floor ‘patio’ dwellings that 

represent a rich sort of design by associate degree elite of native 

and foreign architects.

Likewise, there are sixty individual homes designed under the 

rules. The idea was to reinterpretation of the traditional Dutch canal 

homes. Because of to the high-density, public spaces or semi-public 

zones are designed quite few as open spaces are utilized inside the 

housing units. These areas are integrated to the homes wherever 

the 30-50% of the housing volume is intended as open areas as well 

as roof gardens, patios and terraces. (Architectuurgids, 2014)

The second element is the design of three large scale buildings as 

landmarks and eye catchers which give the whole area a more ur-

ban feeling and character; Pacman, The Whale and Fountainhead. 

The third main element is the three bridges of Borneo and Sporen-

burg by West 8 which play an important role to connect the islands 

together and at the same time creates of the unique atmosphere.

MASTERPLAN OF BORNEO SPORENBURG / WEST 8

Project:   Masterplan of 
   Borneo Sporenburg 
Construction year: 1993-1996
Location:  Amsterdam, 
   The Netherlands
Masterplanner:  West 8
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Sporenburg

Borneo

Fig. 62 : Satellite photo of Borneo Sporenburg
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The whole area is created in a kind of dockland 

urban environment. 

 Fig. 63: siteplan of Borneo Sporenburg

Fig. 64: Low-rise dwellings with different identities and styles
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Fig. 66: Position of super blocks

Fig. 68: Sculptural blocks with sightlinesFig. 67: Public spaces

Fig. 65: Low-rise dwelling strips
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Fig. 69: Masterplan model by West 8

8 30 6 25 17.5 10 25 10.5 100 6 35 10 31 10 30 20 31 m

Fig. 70: Section Borneo Sporenburg
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Breaking uniformityEngaging Context Street Identity

Conserving Tradition and 

Culture

Sustainable Transportation Social Integration

Individuality and 
Collectivity

Create Livability Future Considerations

ARCHITECTS’ CONCEPTS FOR BORNEO SPORENBURH 

Fig. 71: Concept ideas of West 8



52Figure 72: Overcrowded train platforms in Mumbai
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THE INFRASTRUCTURE SYSTEM
OF

MUMBAI

02
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RAIL TRANSPORT

The Mumbai suburban rail system has the highest passenger 

density in the world. (Apte, 2013, p.156)  Even more, than half 

of the total daily passenger trips on the entire Indian railways 

are performed on the Mumbai suburban railway system. Hence, 

this overcrowding has grown to such an extent that up to 4,700 

passengers travel by a 9-car train during peak hours. Neverthe-

less, this is against the maximum calculated carrying capacity of 

1,700 persons. This overload has resulted in a dense crush load 

of 14-16 passengers per square meter of floor space. Following 

that, Mumbai’s suburban rail system perhaps is the most com-

plex, densely loaded and intensively utilized station in the world.

 

Next, Mumbai has a unique distinction of satisfying 88% of its 

peak period travel demand through public transport, mainly 

suburban trains and buses. For the remaining 12% peak travel 

demand, 5% is met by taxi and 7% by private vehicles. (Apte, 

2013, p.150) Although these proportions are estimated to have 

remained more or less the same till 2011 (with public transport’s 

share falling marginally from 88% to 85%), the number of public 

transport trips in the peak period is estimated to have risen sub-

stantially (Apte, 2013, p.151). 

                     

CST (Chhatrapati Shivaji Terminus)

North-South connection

Fig. 3: Railway platform at CST

Fig. 4: Heavy traffics and limitation of using buses or private vehicles 

Fig. 5: Taxi services are mainly opearted by 3 wheelers called Rekshaw

Fig. 73A Fig. 73B Fig. 73C



Fig. 74: Existing transport system of Mumbai
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TRANSPORTATION PROBLEMS

Transportation in Mumbai is one of the core problems of the 

city, especially due to its geography and shape of the city. This 

island city possesses at the southern tip a large concentration of 

commercial and administrative functions. Due to the fact, that 

during the British rule, an important fort-side was located there, 

which has, over the years, developed into a modern Central 

Business District. 

The only highways in Mumbai are the East and West Express 

Highways that run from the north-south along the eastern and 

western coasts. The metropolis’s system was modelled after the 

London transportation system except for the Underground Met-

ro. (Apte,2013, p.154) 
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THE CURRENT SITUATION

As earlier mentioned, the density of the city has a direct con-

nec¬tion with the problems caused on the roads, both by public 

transport and private vehicles on the highways. As the roads are 

not designed to serve for an enormous metropole as Mumbai. 

The majority of the roads are in bad condition added with a lack 

of separation between cars and pedestrians. This causes that 

most residents misuse the roads as circulation paths, resulting in 

often dangerous situations. 

This makes and other problems make Mumbai’s transportation 

system a huge problem, especially with a population of over 20 

million. (Bolder, 2018) Simply said, the city lacks the amount of 

space needed for their roads. As the circulation paths are outdat-

ed and overcrowded, combined with the increasing number of 

cars and motorcycles. People suffer from this in their daily life; a 

simple 20 minutes taxi ride will become a 2-hours ride in a traffic 

jam. On this account, the Mumbaikars lean massively to railway 

transport. Sadly, the same challenge of lack of space starts here 

over again. Shortly said, the railway system and the trains are 

not able to transport the high number of daily passengers. For 

the majority even acquiring a sitting place, for travelling to their 

work or school, seems to be an impossible task, due to over-

crowded trains. 

Fig. 75: Public transport 

circulation map
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PROPOSAL INFRUSTRUCTURE

Coming to the secondary roads, especially in the centre, here 

the parts are not designed for circulation but are merely the 

open spaces between the building blocks. Despite the short and 

effective east-west connection, this public transport connectivi-

ty is still not optimal, due to massive traffic around the Southern 

zones.

When analysing the map, one can recognize that the city has a 

narrow shape and is surrounded by water from two sides. This is 

a huge opportunity and can be used for generating a new infra-

structure strategy, namely placing ferry points on the borders. 

Making uses of water transport will reduce the overcrowded 

railway system and at the same time, these ferry points can be 

connected horizontally with bus lines in the east-west direction. 

(figure 78a-b)

Figure 76. shows the first proposal, The plan consist of a green 

belt placed with a metro line in the middle of the Eastern wa-

terfront part of Mumbai. The idea of the green belt was to cov-

er the metro line half-deep in the ground and combine it with 

greenery to create green spaces for the area and at the same 

time divide the busy side of the city with the silence and calm-

ing seaside. Consequently, a soft boundary between the areas 

is formed. In short, this is one of the reasons for choosing the 

half-deep metro line as an option to contrasts Mumbai’s terrain 

of hard basalt rocks  (Abrams, 2019). Another reason is that a 

fully underground operation process will be not time and cost 

effective.

Fig. 76: Infrastructure 

proposal 1
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Proposal two (figure 77) is similar to the first one, with the dif-

ference that here the green metro belt is placed on the edge of 

the Eastern waterfront area. In contrast to the first proposal, this 

plan divides the area with a hard boundary method between the 

busy side of the city and its waterfront.

Figure 78 and 79 show the overal circulation proposal map. 

New connection metro/cars 

Green belt

Hydrogen Ferry

Secondary road

Train station

Metro station
Start/end point Metro 

CS

Fig. 77: Infrastructure 

proposal 2
T
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F
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Metro station

Ferry point

Bus stop

Metro line
Pedestrian walkway

current situation Design ProposalFig. 78a: Circulation public transport - current situation 

Fig. 78b: Circulation public transport - proposal

Start/end point metro line

Roundabound

Primary road (North-South connection)

Primary road (East-West connection)

New connection metro/cars

Ferry points

Ferry connection

Tra�ic & Transporation Circulation Plan:
(Primary roads)

Train stations
CS

Fig. 79: Traffic & transportation 

circulation plan
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SUMMARY OF INFRASTRUCTURE

Mumbai is the second-most densely populated city in the world. 

Sadly, to say is that there is a lack of proper public transport for 

most of the people. Which causes people to travel in a some-

times-subhuman kind of travelling methods, due to overcrowd-

ing situations. Unfortunately, for travelling, there are almost no 

other options, which causes that people often have to somehow 

push themselves into the trains. Resulting in the daily horrible 

death of 8 to 9 people on Mumbai suburban tracks. Worsened 

by an increase of almost 56% vehicles on the road in the last five 

years (Shannon & Gosseye, 2009, p.193). All of these problems 

are impacting people’s health and mental status.

Geographically shows that the city is surrounded by three sea-

sides. Therefore, an extension is possible on the water. Another 

point is that the metropolitan is sitting on a basalt rock this will 

slow down the underground operations. However, the monsoon 

period causes heavy raining and results in waterlogging. Water 

management is a crucial point which needs to be tackled.

 

We have seen that Mumbai is gasping for free space, resulted 

from the unbalanced ration between people and the roads and 

public space. This is causing the down gradation of life, even 

a simple short distance movement from one place to another 

(home-work) can be full of stress and unnecessarily difficult. A 

solution can be new methods of public transport systems, in the 

form of Metro and by management).

 

Another alternative can be the minimal use of cars by creat-

ing cheap and interesting alternatives. Infrastructure is not the 

only problem Mumbai faces, but by improving it, it will definitely 

change the way people communicate. At last, two vital steps 

are crucial in solving the problem in order to improve Mumbai’s 

Infrastructure. Firstly, a huge renovation and secondly, the im-

provement of the railway system is needed. 
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Figure 80: Slums areas in Mumbai with no circulation paths Figure 81: Overcrowded railways

Figure 82: Lack of public space and circulation around the station Figure 83: The daily life of a Mumbaikar using public transport

Figure 84: Increasing of cars in Mumabi Figure 85: No seperation between pedestrian paths and roads
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Figure 86: Masterplan of Eastern waterfront Mumbai, proposal A
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Mumbai CST station

Figure 87: Masterplan of Eastern waterfront Mumbai, proposal B
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Fig. 88: Rotterdam Central Station
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FOREWORD RAILWAY STATIONS

Railway stations differ from other buildings as they represent 

a city and they likewise represent a folk and culture. For many 

large cities in the world, the train station is an important piece for 

their urban fabric. (Reimagining Penn Station, 2013, p.2) As seen 

in the quote: “world class cities require world class gateways.” 

(Reimagining Penn Station, 2013, p.21) From these facts, I con-

clude that a railway station should have its personal identity and 

character. A good station building can be perceived as an iconic 

gift for the whole city. Moreover, well-designed station commu-

nicates greatness for its surrounding and its users, evokes emo-

tions and connect memories. 

Coming to the Mumbai station is very unique, for it is connecting 

one of the first railway systems in India. The existing main sta-

tion building is a UNESCO monument. With fabulous ornaments, 

brickworks and stone decorations built in the Victorian style 

(Unesco, 2019). Since the Mumbai station is this great piece of 

architecture, I wanted to extent this memorable piece of Indian 

history. This is necessary to fulfil the modern needs and desires 

of Mumbai. As the city expanded significantly during the com-

pletion of the former station (Unesco, 2019). The result is that 

the current station is simply too small for a Metropolitan city as 

Mumbai. 

The station represents the end and starting point for the journey 

of millions of Mumbaikars per day. The goal of my proposal is to 

create more space with modern facilities, to improve mobility by 

a better people flow for the in- and outside of the station. At the 

same time using the right amount of proportions in the Architec-

tural elements. For making it a whole and let those elements talk 

(in)directly to the passengers and guide them to their destination.

Figure 89: CST Station gate entrance

Figure 90 : Main building of CST Station 
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DEFINITION STATION

“But a station is strictly defined as a place in the railway sys-

tem where a journey begins or ends, or where the passenger 

switches between modes of transport.” (Railway Stations - 

Planning Manual, 2018, p.11)

Railway stations are places of coming and going, of arrival and 

departure, and places to say goodbye or a new meeting. The 

stations are also a link between the train journey and the sur-

rounding of the city. 

Moreover, they are characterized by their dynamic, because so 

many different people come together: travellers, passers, vis-

itors and people who work at the station. This makes stations 

into places with a specific public significance. 

Figure 92: Lack of meeting points & waiting areas in CST Station 

Figure 91:  CST station before known as Victoria Terminus in Bombay, circa 1900
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CLASSIFICATION OF STATIONS

Essentially, the sations are divided in 4 types: terminal, interme-

diate, junction and connecting stations.

1) Terminal stations: usually depicts a station at the end of the 

rails. Still, there are occasions that the station is located in the 

middle of the railway system. A requirement is then that it is 

obligated to be the endpoint for most trains that use this station.

Summarised: 

- Pass-through stations: a station can enter through it 

- Finishing stations every train reaches the stop of their route.

 

2) Intermediate station: most stations belong to this type, and 

lay along with the route networks. 

3) Junction station: here diverse connection lines switch from 

an intermediate stop to a different line. 

4) Connecting station: two transport-lines two stations adjoin or 

intersect on diverse levels. 

The difference between connecting and intersection stations 

can be described as connecting stations here 2 lines are linked 

in near proximity. Whereas, intersection stations have 2 lines 

crossed on unalike levels (Standardization for integrated railway 

network, 2001).

In this case, the train station of Mumbai is a Terminus station. 

The Chhatrapati Shivaji Terminus, before known as the Victo-

ria station is one the biggest and most beautiful train stations in 

the world. Added with, even possessing 18 platforms. The main 

building is protected by UNESCO and inaccessible for the public. 

Currently, it functions now as a governmental administration and 

office building (Unesco, 2019).
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A Front side

Back side

THE END

CONNECTING STATION

JUNCTION STATION

TERMINUS STATION

B

INTERSECTION STATION

Fig. 93: Station types
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STATION PASSENGERS

As passengers have various needs concerning how they travel, 

the time they spend at the station and many other things (Rail-

way Stations - Planning Manual, 2018, p.18).

In the CST station, wide walk paths are chosen to improve the 

quality of the station.

Passengers can be divided in categories consistent and infre-

quent travellers (Railway Stations - Planning Manual, 2018, p.21)

The present-day became more variated travelling caused that 

stations needed to become more adaptable to handle all this traf-

fic (Railway Stations - Planning Manual, 2018, p.22)

Passenger categories

Fig. 94: Users of the station
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A STATION’S BASIC STRUCTURE

Most passengers do not want to wait or transfer more than is 

necessary. Therefore, a good station with a proper connected 

zone is essential to create a working machine.

A design which is a logically organised station with simplistic 

and rapid orientation.

station zones

1) Arrival zone

2) Service areas

3) Communication zone

4) Platform

STATION ZONES

1) Arrival zone: 

The outer area where a station and its surroundings meet

2) Service areas

- Primary functions: ticket sales, ticket machines, information 

desks, traffic information, toilets and waiting areas. 

- Secondary functions: luggage storage, kiosks, eateries, cash 

machines, bureaux de change, car rental, hotels and shops.

3) Communication zone

Connects set-down/pick-up zones with platforms

4) Platform

Are located closest to the tracks

1

2

3

4

Fig. 95: Station zones
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Fig. 96: Liège-Guillemins railway station
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CASE STUDIES STATIONS

In this part, we will look at three main stations: 

- St. Pancras station 

- Central station Liege

- Amsterdam Centraal station

and Other (small) stations will also be looked at to give a proper 

picture of stations in general. Next, this investigation into railway 

stations will help me also to gain the sense of how stations are 

designed and which design steps can be translated to the CST 

station.

ST. PANCRAS STATION

Architect: John McAslan + Partners 

Construction year: 2012

150 years old

252 metres long

92 metres wide

12 platforms

6 underground lines

50 million passengers annually by 2012

7000 square metres new concourse

Location: London, UK

TREE SHAPED ROOF ST. PANCRAS

The vast steel roof itself could not depend on structurally on the 

Western Range Building. As a result, it is supported by a tree-

like structure consisting of a white steel grid that curves and 

Fig. 96A : Added Parametric roof in contrast with the old Architecture building / contrast in 

material, color and shape

Fig. 97 : Using of columns-free design concept to provide more space in the station hall
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branches elegantly into the horizontal diagrid roof. The steel 

tree columns are slender due to their elliptical sections and ta-

per upwards towards a node casting. A number of the roof’s 

branches are bolted to this node from the inside, while the rest 

of the connections are welded. 

Sixteen equally spaced tree columns on the roof’s perimeter 

carry a horizontal load of 600 tonnes, the steel castings at the 

top of each column alone weighing 1.5 tonnes. The entire roof 

assembly weighs about 1000 tonnes. The reason for such a 

daunting roof construction which the architect claims is Europe’s 

longest singlespan stat on structure - is the new Underground 

ticket hall directly beneath the Western Concourse, which would 

otherwise have required columns in unsuitable locations or too 

many columns in a space that should, as far as possible, be free 

of obstructions (Evening Standard, 2012).

What would contemporary infrastructure buildings be without 

the revenue generated by shops and restaurants? To accom-

modate these necessities, the architects designed a sinuous two 

storey building that curves along the roof’s western perimeter. 

Its cladding of more than five million small circular white ce-

ramic tiles is reminiscent of snakeskin. Natural daylight streams 

through the roo1 at all times of the day. It enters through 1,012 

glazed triangular panels, most of which are located directly 

above the central Mlite steel grid funnel, creating a particularly 

dramatic effect in direct sunshine. The rest of the reef consists 

of 1,200 solid composite panels. The balance created between 

light and shadow helps to regulate the light and temperature in 

a space as large as three Olympic swimming pools (Evening 

Standard, 2012).

Fig. 98 : Top view of St.Pancras station
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Fig. 99 : Different parts of St. Pancras station
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Fig. 100 : Plan of the station

A
A

’

B B’
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LEARNED FROM ST. PANCRAS STATION

The most important lessons that were discovered from the St. 

Pancras Station starts with the contrast between the former and 

the new part of the station. These two parts can be at first sight 

completely strange from one another. Nevertheless, the new 

part fits in with the former part very well. Specifically, the scale 

is done in a sublime manner. This is something I want to bring 

back to the CST station. The new part is distinct still it is in har-

mony with the former part. 

Furthermore, the usage of patterns and columns in metal attract 

me since the CST station needs to have its unique appearance, 

which needs to speak for our time. Illustrated by the lightweight 

construction and the strategical placement of columns. These 

things can likewise be found in the St. Pancras station. Here are 

for example no columns needed at the station square. 

St. Pancras station has a hotel integrated into there plan, clearly, 

a right solution to place certain functions together. In the CST 

railway station, a unique tower with splendid views to every di-

rection will serve as a luxurious hotel. 
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Fig. 101: Section A-A’

Fig. 102: Section B-B’
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Fig. 103: Positive & negative spaces of St. Pancras station
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Fig. 104: Positive & negative spaces of CST station
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CENTRAL STATION LIÈGE

Architect: Santiago Calatrava

Design year: 1996

Construction year: 2000 - 2009

Weight: 200m

Height: 35m

Floors: 5

Built-up Area: 49.000 m2

Location: 2 Place des Guillemins, Liège, Belgium

Designed by the famous Santiago Calatrava a marvellous build-

ing. With a width of 200m and excluded from facades. The sta-

tion gains its identity and sheltering aspect through its roof. The 

station is noticeable by its openness and the conversation it 

has between the urban and residential neighbourhood. Coming 

back to the openness this is achieved by leaving the façades 

out. This design decision also connects the areas better than a 

closed building. The plastic roof became the façade of the sta-

tion. (Etherington, 2017)

Its dome has a length of 200m with a height of 35m equipped 

with 5 platforms and 9 railway tracks. High-speed trains can use 

one of the three 450m long platforms. The two platforms that are 

left are 350m long. To create an efficient station the access roads 

that led to the station were improved. This was necessary to 

meet the requirements of the high-speed trains. For the entrance 

and exit two large arched canopies are installed.

On three planes a vertical organisation is installed in the station.

- The grand gallery floor

In the direction of the Place de la Gare the station has an organ-

Fig. 105: Site plan

Fig. 106: Neo-futurism style of the structures
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ising division of three separate floors. These contain the railway 

platforms, entrée pathways, waiting lodgings and at the lower 

stage a parking lot. Underneath the rails, a centre for passen-

gers is located. Meanwhile, on the same floor as th  station. 

Bridges and corridors are installed underneath the rails. 

- The railway platform added with an in-between parking floor 

At this floor, the access to the train platforms and parking lots 

are situated.

 

-The cross walkways floor

Two separate crosswalks are placed to give from the tracks di-

rect access to diverse platforms. 

Now coming back to the station we will look more at its con-

struction, which I found utterly interesting for the CST station. 

Calatrava created a monumental appearance in his design, the 

characteristic transparency of the station is achieved through 

a glassed monumental vault composed out of steel combined 

with glass. 

Zooming in at the enormous dome this was built in a system-

atic manner part by part progressively covered the train tracks 

standing on temporary constructional elements. After this, the 

side canopies were erected. For leading the eyes outward the 

roof arches are framed outwardly. At the moment the novel 

station was built there was no profitable answer to close the 

station. Because of this, the standard method for the construc-

tion of bridges was used. This caused the situation in which the 

trains could operate unhindered from the building activities. 

The vault arches are 200m by 35m, the walking paths are locat-

ed away from the rails in the parking area. Two walking paths 

hold up 39 steel arches which are buttressed by metal pieces. 

After a systematic placement of seven stages, the walking paths 

and arches were fixed at their final position. As soon as the roof 

was fixed, the twofold canopies stabilised the constructing in 

their position. Thereafter their glazing started. Wind pressure 

test based on wind tunnel test was necessary for the calculation 

the wind loads in this gigantic structure. (Etherington, 2017)
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LEARNED FROM THE LIEGE STATION 

From the second in-depth analysed station, several things were 

learned for the CST station. Starting with the standard distance 

for columns on the platforms. This grid-like system will also be 

used in the CST station to give for example a harmonised feeling 

created by its intercolumniation. Equally important is how the 

construction and shape come together, they are namely one in-

tegrated whole. The form follows function and vice versa. 

Extremely crucial for the CST station is to come to an parametric 

architectural design. This has been made possible because of its 

materialisation. A clear merging of architecture and engineering 

is evident. These iconic structures with forms that are inspired 

by nature, dynamic and passion create a sense of movement. 

The CST station needs to be this type of station in which people 

are moved through their senses, which results in a joyous flow 

of users through the station. 

Further, the station has two entrance sides and has a goal to 

connect to different parts of the city. The CST station needs to 

be a station that does not operate as an iron wall in the city and 

thus plays a dividing role. But connect the surrounding as good 

as possible.

Fig. 108: Section of the train platform

Fig. 107: Section of the station hall
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Fig. 109: Basic form structure

Fig. 110: Section of the platforms
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Fig. 111: Positive & negative spaces of station Liege
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Fig. 112: Positive & negative spaces of CST station
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AMSTERDAM CENTRAL STATION

Architect: Benthem Crouwel Architects

Design year: 1999

Construction year: 2004-2016

Weight: 365 m

Location: Amsterdam, The Netherlands

From 1996 there has been working on the future masterplan of 

expanding and renovating of Amsterdam Central Station. Due 

to the station need to process an average of 300.000 travellers 

every day. Imagine that the station originally was designed by 

Pierre Cuypers, for 30.000 travellers in 1889. In consequence of 

the cumulative amount of users, the station is being changed into 

a well-organized and comfortable transportation spot that is pro-

viding an excellent connection between railways, busses, metro 

lines, trams, ferries, bikes and pedestrians. (deArchitect, 2018)

The station is standing on an island is likewise to be changed 

into an effective and striking public transportation hub. Besides, 

three new implementations will give a boost to the area. Such as 

1) A metro line from the North to the South of Amsterdam; 2) a 

novel bus terminal; 3) a high-speed rail.

As for the station square, this will be meant for trams and pedes-

trians. To achieve this all obstacles are removed and the square 

is paved with granite. Next, an underground tunnel along the IJ 

will lead the motorized traffic. Also, the busses have their own 

route, which turns the Prins Hendrikkade into an area with a low 

traffic density. Resulting, in the option for an unhindered walking 

path between the Dam and the Amsterdam Central Station. 

Thus the character of the island is highlighted, added with extra 

space for the canal boats. The end result of the novel Station 

Fig. 113: aerial view of backside of the station

Fig. 114: Sketch of backside of the station
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square of Amsterdam will show more of the greatness that jus-

tifies the station.

Fig. 115: Central station and its surrounding
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Fig. 116: Section of the new part of Amsterdam central station
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1. Bus circulation

2. Bus platforms

3. Train platforms

4. Train rails
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6. Cuper hal (Entrance)

Fig. 117: Station zones
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LEARNED FROM AMSTERDAM CENTRAL STATION

One of the most important lessons obtained from the Amsterdam 

CS is that the columns are used to guide passengers. As the col-

umns stand in the middle of the paths the pedestrian is forced to 

go to one of the sides. Unsurprisingly, at the sides are the glass 

facades of the stores, luring for people to come in. Comparable 

the CST station will use the column to direct the flow of the sta-

tion users. 

Then, the Amsterdam CS is making use of rounded corners for 

a better people flow. The CST has much to do with enormous 

people flows. For this reason, organic shapes are used. Addi-

tionally, the Amsterdam CS is extremely modest in its use of 

simple (constructional) elements. As standing in stark contrast 

with St.Pancras or the Liege station. 

What is more relevant for the CST station is the simplistic usage 

of elements and how a rich plethora of functions are integrat-

ed into the Amsterdam CS. Something, which is like solving a 

complex puzzle and needs much care and attention to complete 

it well. Next, the column-free back of the station gapped my at-

tention. The CST station will not be column-free, however, large 

surfaces will be column-free. 

In short, the CST station will be a place that is a connection cen-

tre for multiple transportations methods, as seen in the CS of 

Amsterdam. One of the things the Amsterdam CS does is plac-

ing an external connection outside the station, for persons that 

do not want to enter the station and want move to another part 

of the city quickly. (see number 1 in figure 119) Connection the 

Station with its surroundings will play a crucial part for the CST 

station.
Fig. 118: Positive & negative spaces of CST station
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Amsterdam central station

65432

1

7

1. External North-South connection

2. West tunnel

3. IJ Passage

4. Center tunnel

5. Amstel Passage

6. East tunnel

7. Cuyper hal (Entrace)

Fig. 119: Positive & negative spaces of Amsterdam Central station
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Fig. 120: Positive & negative spaces of The Hague Central Station

The Hague CS & Rotterdam CS

At the previous pages, we notice that the main volumes of the 

station buildings are closed spaces placed. Aspects that are 

clearly asking the attention are, the simplicity of how the station 

is ordered. 

Subsequently, strengthening the flow with the multiple entrances 

at each side of the city. Another smart spatial implantation is the 

large square at the front of the station. Reinforcing the perspec-

tival view of the stations’ entrance, added with the benefit for 

providing the dense city with an extra open space. These three 

aspects from The Hague CS & Rotterdam CS are useful to imple-

ment in the CST station.
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Fig. 121: Positive & negative spaces of Rotterdam Central station



Fig. 122: Front view of main building CST station
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DESIGN TOOLS FOR CST RAILWAY STATION 

The following chapter will present the ingredients, tools and 

essential design elements for the CST station.

The psychology of the surrounding

Train station users often grade its space the least important 

compared with travel time, sufficient parking lots etc. Howev-

er, when using more comprehensive tools for questioning the 

users indicate that the design plays a more vital role. (Donovan 

& Rossiter, 1982) This can indicate that persons are often not 

well aware of the importance that spatial qualities have on their 

psychological behaviour. 

Baker and Cameron investigated the direct and indirect emotion 

caused by delay in a service- surrounding. These three compo-

nents are important for creating the atmosphere in the station. 

These are the DAS elements 

- Design elements > visible: arrangement, colour and furniture. 

- Ambient elements > intangible: temperature, light, music and 

sound 

- Social elements > people: workers and costumers (van Ha-

gen & Exel, 2012, p.45-46).

As the surrounding stirs up emotional reactions which influence 

the behaviour of persons (Mehrabian & Russell, 1974). There are 

two main behaviours that a space can stir in a person. The first is 

avoidance and the second is the approach behaviour. Avoidance 

can cause persons to leave or even not revisit a place. Aspects 

as chaotic, dirty or noise can cause this behaviour. (Mehrabian 

& Russell, 1974; Donovan & Rossiter, 1982). In the design of CST 

People

Space

Physical boundaries
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Discovery

Station layers

Emotional
Mental

Movement

Materials

Light & shadows
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Texture
Color
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Journey

Fig. 123: Spatial Experience diagram

Emotional aspects of the space & affecting the feeling of the passengers
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station, chaotic feelings will be combatted by shaped columns 

which will give guide them to their destinations and combination 

of calming colors and use of natural day light with a well circu-

lated air flow.

Coming to the approach behaviour, which can be seen as a pos-

itive aspect. Since it causes people to explore the surrounding. 

An excellent designed space will stimulate people to come in 

and explore the surrounding. (van Hagen & Exel, 2012, p.47) 

In the CST station, a positive environment will be created by 

clear guidance of columns, functional passages through the 

station, different zones which intermingle and integrate shad-

ow and light in the space. Having said this still, the Avoidance 

approach can also be useful to let users not come into places 

which are not meant or even dangerous for them.

A tool is the PAD approach which stands for: ‘pleasure, arousal 

and dominance.’ Pleasure is the degree in which a person is 

content or joyous with its surrounding. Arousal is how the sur-

roundings stimulate persons and dominance in which manner 

a person can control the situation. Every emotional experience 

consists of a combination of these three experiences (Mehrabi-

an & Russell, 1974).

The design of a station is a multifaceted task, by which diverse 

programs blend into one complex. 

PLEASURE AROUSAL

DOMINANCE

Fig. 125: PAD emotional state model (Mehrabian & Russell, 1974)

environmental 
stimuli

emotional 
states:

pleasure, 
arousal,

dominance

approach or 
avoidance 
responses

S O R

Fig. 124: Stimulus-Organisme-Respons model (Mehrabian & Russell, 1974)

Behaviors which can stirs up emotions:

1. Avoidance: 
Can cause persons to leave or even not revisit a place

2. Approach:
Positive feeling cause people to explore the surrounding.

(Mehrabian & Russell, 1974)
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CONCEPT

Many aspects are important for creating a pleasant experience 

at the train station for its visitors. The right architecture plays a 

significant role in creating this experience. As we have seen in 

the analyses part of the train station; the types of different train 

stations are numerous. Added with the fact that a train station, as 

which is described in the previous chapter ‘case study of railway 

stations’ shows that all these stations are custom made. Which 

points to the fact, that no train station is exactly the same as 

another. 

However, this does not mean that a station is a building with 

which the designer can do as he or she pleases. A well-designed 

station has certain characteristics which are needed to be im-

plemented into the building. These are first, that a station is a 

place of arrival and departure. Second, they serve as the chain 

between the travel and the surrounding (e.g. city, village, local 

area or region). Finally, a train station has its unique dynamics. 

These are created by the multifaceted individuals, who interact 

at the station. One can think of travellers, visitors and people that 

work at the station. These three points give the station its unique 

experience among other building typologies (Het Stationscon-

cept, 2011,p.10).

 

Even though the personal experience of the train stations is cen-

tral in its design, many things are designed from functional or 

technical considerations. In many stations, these aspects can 

cause struggles (Het Stationsconcept, 2011, p.10). In my design, 

I try to harmonise the technical and functional and let them work 

together instead of conflicting with one another. My design must 

break the negative experience that the Mumbaikar train station 

users often currently have. Many of the negative experiences 
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Fig. 126: Inverted-U Theory (Berlyne 1971; Wundt, 1910)

Fig. 127: Passengers of CST station at platforms
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of these stations are boredom, dirtiness, darkness, lack of sit-

ting areas, lack of circulation paths, overcrowded platforms and 

noise problems.

Equally important for the CST station are the different types of 

functions it has. These are: ‘for a short stay, just passing through 

or places where a person can stay longer for leisure or recrea-

tional.’ All these are preferred usages of the CST station and will 

make it an interactive and complex space.

With the extended part of the old train station in Mumbai, the 

identity of the building will play a major role in the design. This 

clearly comes back in the different facades, inside the structure 

and the tower.
Fig. 128: Interior of CST station

Impact of physical environment on passengers behavior

Problems Solutions Design

Negative experiences
of station users:

Chaotic,
Dirtiness,
Boredom,
Darkness,

Lack of sitting areas,
Lack of circulation paths,
Overcrowded platforms 

and noises

Architectural tools:

Ceiling height,
Building views/

orientations,
Color/material,

Lighting,
Inner/outer facades,

The link between spaces,
Air flow

Design proposal:

Shaped columns
Inspired by the forms of 

the nature
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PREREQUISITES OF STATIONS 

Opposite routes are facilitated to let the travellers entering and 

leaving the station. The space needs be designed in a manner 

that arrival, departure and taking a train must be done most ef-

fectively. Combined with a clear organisation, which can posi-

tively influence travellers. (Het Stationsconcept, 2011, p.15) 

Then the station needs to be a place where people can meet. The 

CST station aims to be a station where people come not only for 

taking the train but also to make use of the building itself. This 

will be done in the four upper zones from here the users can look 

at a stream of moving persons. Inside the building, a contrast will 

be formed between the relatively quiet zones and the busy mass 

of moving persons through the functional passage. 

As stations are places where people meet similar will this be the 

case for the CST station. The tower which serves as a hotel will 

likewise serve as a landmark. The parametric shape is there to 

give the station a unique identity compared to with the rest of 

the city. The surrounding area possesses low and middle high 

buildings by which the tower stands out more. This causes the 

non-locals have a good reference point in the area and the locals 

a building to be proud of. 

 

Fig. 129: Top view of station area

Fig. 130: Urban planning model of station area
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PREFERRED EXPERIENCE 

The design has serval points by which I want to make the CST 

station more pleasant. Beginning with a station in which travel-

lers can move plainly and pleasantly through the building. (Het 

Stationsconcept, 2011, p.18) Followed by the longing to make 

the station one of a kind and an important entrance hall of Mum-

bai. 

Then the CST station can inspire people to come and to stay for 

the possibilities it has to offer. In this, the four zones with differ-

ent atmospheres: serivce, shops, offices, coffee shops etc, will 

play the main role. 

TRAIN

BUSTAXI BUS

FERRIES

STATION

HOTEL

CAFE SHOPPING

TICKETS

OFFICE

BUS

Fig. 131: Programs at the station

DESIGN TOOLS FOR CST STATION:

How to guide people through the space and reduce the chaotic movement?

Use the columns and the Architectural elements to guide people:
(Affecting the feeling of the passengers)

Visible & non-visible boundaries
Using the right amount of
light, shadow, texture and

color harmony.
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DOMAINS

Four domains for every station- surroundings, arrival, travel and 

stay domain. These domains always need to be recognisable for 

the users (Het Stationsconcept, 2011, p. 26). 

(own picture domains)

The CST station will be a place where users can easily navigate 

and orientate through the building, which is in contrast with the 

chaotic Mumbai.

For keeping a close connection with the Indian culture, a refer-

ence is used with the splendorous columns of the Indian temples. 

I was inspired by coming across this picture (see figure 132). By 

observing these columns, a rich language of decoration is seen. 

Something that will also return in my columns in a more modern 

manner. 

From this image, the idea was shaped to not only making beau-

tiful columns but at the same time making them also functional. 

This is the sense of guiding persons as seen at the temple where 

the columns lead to the endpoint of the room. Another aspect is 

the rhythmic placement of the columns. This gives a harmonic 

and tranquillized atmosphere. Though the columns are extreme-

ly busy due to their rich decoration. Another interesting aspect 

was the integration of light rays and the way it was interred the 

space. (see figure 134)

Fig. 132: Columns of Ranakpur Jain temple

Fig. 133: Columns of the CST station guide the passengers to platfroms
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THE STATION AS PUBLIC SPACE

The public space of the station will be seen as more than a com-

mercial, functional or ethical space, but also as a societal space 

(Nio, 2012, p.7).

Stations have their unique public space compared to parks or 

squares. The societal meaning for stations as public domain is 

as a place where all kinds of different people meet (Nio, 2012, 

p.8). Because of this, a huge variety of worldviews are, in one 

sense or another intermingling. By these confrontations accord-

ing to cultural philosopher René Boomkens, the atmosphere 

arises where individual meetings and at the same time collec-

tive experiences take place. This differs from the past stations 

were the design distinguished between status and classes (Nio, 

2012, p.8). 

Perhaps the watching at persons at the station is a one of a kind 

act. By waiting people watch others and categorise them by 

what they observe for the individual or the group. (Nio, 2012, 

p.9). A station is a place where many people meet unalike age 

groups, classes and ethnicities. As a result of this, people can 

enlarge their worldview and better endorse others. 

Walzer: It’s not only that space serves certain purposes known in 

advance by its users, but also that its design and character stimulate 

(or repress) certain qualities of attention, interest, forbearance, and 

receptivity. 

(Nio, 2012, p.10)

 

Fig. 135: Waiting areas at Guangzhou Railway Station

Fig. 134: Projecting of light rays on the ground as guiding instrument, Ranakpur Jain temple
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Because it is a public space, the citizens of the city need to be 

able to individually and collectively make the station their own. 

(Nio, 2012, p.14). Crucial for this is that stations that are de-

signed as spaces without social dynamics create a space that 

feels dull and unsafe (Nio, 2012, p.16). 

Furthermore, proper sitting spaces need to be designed. Most 

people prefer when they sit to have a wall in their back. (Nio, 

2012, p.17) Then the station hall needs to be over-dimensioned, 

this leads the hall to have a more public character and to order 

events. (Nio, 2012, p.17) 

Finally, The CST station tries to kindle a proud feeling for its 

users. This will be strengthened by its parametric architecture 

shape and elegance architectural elements such as scale, mate-

rial, color, texture and the way of entering light into the space. 

When I talk about a space, or the emotion of the space, it is not 

just in visual aspects. In fact, one can conveys a feeling with ob-

jects by using other means. That is why we as designer need to 

think more about the experience, and not rely on shapes, or just 

natural elements. What I also want to do with the CST design is 

to create something spiritual at a large scale.

Like many renowned stations in the world create this uplifted 

feeling (Nio, 2012, p.19) My goal is to make the CST station not 

just as another station but a well-known icon and landmark for 

the area. 

Fig. 136: The concept of design to impress, futuristic shapes of Guangzhou South 

Railway Station
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STRENGTHENING OF THE STATION AS PUBLIC SPACE 

A vital question is how the different zones relate to express 

openness for everyone. This publicness plays a great role in 

the form of the building. Not every zone is as public as another. 

For example, a store or restaurant is less public than the station 

hall. Or a coffee shop where you can look at people more than 

a shop. What is created are invisible borders, these are often 

flowing over into one and another. By these borders, the floor-

plans become readable and more functional (Nio, 2012, p.20).

In the travel domain, everything needs to be as smooth as pos-

sible, without at least surprising encounters as possible. It is 

a domain which characterises itself as functional (Nio, 2012, 

p.22). 

The Spanish urbanist de Sola Morales points to the important 

task of the urbanisation of private spaces. As we see in a station 

that people need to be aware that the station is a cultural exer-

cise for the public domain. Which means that the design needs 

to strengthen the public qualities of the train station (Sola-Mo-

rales, 1992, p.4).

 

Fig. 137: Public spaces at Stockholm Central Station
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ACCESSIBILITY 

The CST station is an important tool to increase the accessibility 

of Mumbai and other places. Which even supports the develop-

ment of the country (Railway Stations - Planning Manual, 2018, 

p.26) The CST station must be well accessible from different di-

rections. 

In de design of the CST, despite the main entrance on South 

there are 6 east-west openings placed. All East-west directions 

has a direct connection with the existing building volumes and 

streets in the surroundings.

The concept of the main routes in the design of CST station is to 

create a clear path which connect the platforms to the different 

parts of the city in a clear and fluidity way. In a way that peo-

ple in a rush will not intersect the slow people which are wait-

ing or needs to buy a ticket. The effect of the main route will be 

strengthened by define it clearly than other zones of the station 

using different size of columns and heights and also placing light 

openings in de ceiling.

Fig. 138: Main routes of the CST station as a reaction to urban fabric
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ROUTES 

The CST passage will be also user-friendly for disabled users. 

This will be done by making a clear straight path that is leading 

to the functions.

A enjoyable station will help people to choose for taking the 

public transport. (Railway Stations - Planning Manual, 2018, 

p.44). The new CST station will be enjoyable because of many 

different factors. Like architectural, functional and social qual-

ities.

As stations play a crucial role in the transportation system, it 

becomes crucial to keep the station at a reachable distance. 

This will allow disabled people to make use of it. A station is at 

best centrally placed and preferable be connected with different 

transport options (Railway Stations - Planning Manual, 2018, 

p.47). 

As studies show that a station integrates better in the surround-

ing when a new building is added. (Railway Stations - Planning 

Manual, 2018, p.47) For the CST station, this will be the new and 

innovative hotel building.

The CST station needs to be capable to handle the flows of per-

sons. Mumbai is one of the crowded cities in the world as we 

have read in the introduction. 

Figure 139: clear route from entrance to platforms with service on both sides, station Malmo
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THE WALKING CONNECTION ZONES

A good walking connection is essential to provide a fast link be-

tween the surrounding and the building and within the building 

itself. Specially designed columns with different thickness and 

height will guide the users in a clear, recognisable and save flow 

through the station. 

- The station tries to invite people inside.

- Explain the arrival (hall/space)

- Bright, organised gives a good oversight of what is going on 

there. Every station needs to have one dominant arrival hall. 

(Het Stationsconcept, 2011, p. 28).

- Domain to stay, this is a world in itself in the station. When you 

ever missed a train you probably felt the feeling of wasting time. 

A proper inside space can change this feeling in a pleasant time. 

(Het Stationsconcept, 2011, p. 29). This will be done in four sep-

arate zones in de design of CST station.

Fig. 140: Basic structure of the station
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GOALS OF THE WALKING AREA 

- As short as possible

- Good recognisable

- Clear hierarchy 

- No obstacles in the sightlines. (Het Stationsconcept, 2011, p. 

39)

The CST station needs to become an identity marker of the city.

-Main user pedestrians, they are the users of the building. 

Fig. 141: Basic structure of the station & routings
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Minimal walking inside the station will stimulate people to take 

the train station. The main goal of travellers is to reach their final 

destination. (Railway Stations - Planning Manual, 2018, p.62)

Waiting at a station is an important factor. The spaces where 

people are waiting are preferred to be as comfortable as pos-

sible. During the waiting people should be in reach be able to 

consult travel information (Railway Stations - Planning Manual, 

2018, p.62). 

Another aspect is that there is a meetup with desired and unde-

sired persons. This causes the urge to make save areas where 

the spaces are well lit up and were visible control is obvious 

(Railway Stations - Planning Manual, 2018, p.62).

At the moment at person starts moving his perception is chang-

ing. When the design is not well adapted to this a sense of inse-

curity can arise in the person (Railway Stations - Planning Man-

ual, 2018, p.63). The specially and different sized columns will 

create perfect guidelines to make fast-moving passengers feel 

secure in taking the right path leading to their destination. The 

passengers flow CST station can be distinguished into two types. 

Firstly, the main flow, these are flows which deal with the travel 

itself. Like the arrival, departure or the connection to new means 

of travel. The second flow deals with persons visiting the station 

for non-travelling purposes (e.g. logistics of the stations’ facili-

ties, dropping off or meeting up someone or recreational pur-

poses or passing through the station) (Railway Stations - Plan-

ning Manual, 2018, p.63).

Often these flows can intermingle and cause extremely compli-

cated types of flows (Railway Stations - Planning Manual, 2018, 

p.64). Even when people are led by the design, passengers still 

can ignore these signals and decide to go their path. 

Fig. 142:  Placing the columns in two rows at the entrances will cause conflict 

of the entering and exiting passengers flow

Fig. 143: To avoid the conflict passengers flow, the columns of the entrance 

sides will be placed in the middle of the path. In this case there will be an 

invisible in-and out path created. The passengers will choose unconsciously 

one of  the sides divided by the columns to enter or exit the station hall. 

Once they are in the station hall, the route will become wider to provide a 

better and faster walking flow.
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Next, people have their travelling speed. (Railway Stations - 

Planning Manual, 2018, p.65) Concluding, that even when the 

CST station installs clear spatial elements to guide the different 

passenger flows. There is still a (slightly) uncontrollable dynam-

ic going on the station which strengthens the feeling of freedom. 

However, led by coherent flows of people to not led the station 

to be turned into a chaotic place. 

The passenger perceives the well-functioning station as a co-

herent environment where all areas and functions have found 

their natural place where they are needed most. How it is ar-

ranged differs from one station to another, but it is possible to 

trace an underlying pattern that can be described as a station’s 

building blocks or zones: arrivals, services, communications 

and platform  parts making the whole (Railway Stations - Plan-

ning Manual, 2018, p.70).

PLATFORMS
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Fig. 144: Basic concept diagram of placing the columns at CST Station
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A good example of using Architectural elements to create a well-

working atmosphere is the station of Malmo. Placing the furni-

ture is very strategic in this case. The sitting areas are placed in 

such a way that walking passengers are forced to walk as close 

as possible to shopping areas. Also, the people who are sitting 

on the bench are exposed to commercial spaces and are indi-

rectly invited to visit the shops.

Another aspect is the colour of the floor and materialization. The 

dark brown lines at the front of the shops indicate the boundary 

between the walking zones and shopping areas.

The horizontal lines in two colours break the infinity continua-

tion to end of the hall and also guide the people to commercial 

spaces.

Furthermore, the ambient light from the roof is guided in an at-

mospheric way to the space. However, Sweden is a country with 

big daylight differences, and there is an urgent need to illuminate 

the spaces with enough natural and artificial lights. Mumbai has 

not this problem during the days, there is plenty of natural light 

and people usually are looking for shadow to cool down. 

The same techniques will be used for the design of CST but in a 

different concept and adapted to situation in Mumbai. To force 

the people, walk near the shopping areas, there will be a setback 

on the ground floor and a kind of shelter to provide shadows. 

People will use this to escape from the sun and will walk closer 

to commercial spaces. 

To bring the natural light into the space, the roofs will be placed 

with different levels and openings. Also, the main entrance of the 

CST station will be its focal point.

Fig. 145: Placing of furnitures at the front of commercial spaces (invite people to shopping 

areas) , station Malmo

Fig. 146: Design concept of CST station
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PLATFORM SHELTERS

Special attention needs to be paid to platforms of a station. 

They should be designed with emphasis on safety, comfortabil-

ity, usefulness and providing enough space for circulation. A 

platform canopy serves mainly as a protection for weather con-

ditions such as raining and providing shadows but also helps 

reduce the risk of slipping when passengers enter and exit the 

train. (Wilson, 2014, p. 6; Railway Stations - Planning Manual, 

2018, p.87) For this reason, the floor material of CST station will 

be slip resistance and more rigid than the station hall.
Fig. 147: Using of shelter with one column at platforms to provide more space for passenger flow

Fig. 148: locations of columns and paths on the platform
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Fig. 149: Concept design sketch of CST station
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DESIGN PROPOSAL

In this part, the design will be explained at the following points:

• Vision

• Design goals

• Routing

ACCES POINTS

GREENERY

SITE LIMITS

Main building - Railway station
UNESCO protected

Historical building block

Proposal : Expansion of the 
railway station

Fig. 150: Urban layers of the location
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VISION

As the world is changing the train station is changing with it. For 

this we need to write down a vision. The following elements are 

important to let the station change alongside the current era. 

Beginning with establishing of strong connections outside and 

within the station. Another thing is that it needs to be properly 

accessible for everyone. 

Further, a station needs to bring rest and transform waiting time 

in recreational time (het station van de toekomst, 2019, p.24). 

Then, the station of the future is inspiring and progressive, it 

also needs to satisfy the longings of the traveller. Finally, the 

station needs to feel safe for everyone. This can be done by 

light, sounds and even smells. Visible and invisible security 

needs to be installed (het station van de toekomst, 2019, p.25). 

The CST station is a station that must be an innovative station. 

Inspired by the design vision of Dutch stations. Innovations are 

necessary to grantee its future sustainably (het station van de 

toekomst, 2019, p.17). 

The most curial point to use innovative solutions is to combat 

the overload of people in Mumbai station. Above this, it seems 

that the number of daily travellers is expected to grow in Mum-

bai. To solve this the platform capacity needs to be enlarged. 

Also, wise usage of technological devices can help to better 

guide people on the platforms (het station van de toekomst, 

2019, p.17).  

The CST station needs to become a multifunctional and layered 

hub in which different functions come together like: ‘travelling, 

meeting others, changing platforms, and residence.’ (het sta-

tion van de toekomst, 2019, p.43). This will be a contrast with 

the many monofunctional stations that solely are designed for 

travelling (het station van de toekomst, 2019, p.43). The many 

functions in the CST station will make its use proper for a wide 

range of persons. 
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DESIGN GOALS 

Going through the analyses in the previous chapters the follow-

ing design goals have been formulated to work out in my de-

sign. Beginning with that the CST station this needs to become 

a one of a kind entrance hall of Mumbai. With columns in differ-

ent characters, façades and a tower that avoids straight lines to 

bring dynamic into it. Added with the feeling of an inside organ-

ised roofed square divided into different zones, each with their 

unique atmosphere. 

The current situation is problematic since it is missing the prop-

er space which can serve the overcrowded city of Mumbai and 

provide at the same time, a better people flow, creating a new 

experience of travelling and adding new functions. An excellent 

designed space will stimulate people to come in and explore the 

surrounding. 

Social dynamics in the CST station are important as spaces with-

out social dynamics create a space that feels dull and unsafe 

(Nio, 2012, p.16). Then the station hall needs to be over-dimen-

sioned, this leads the hall to have a more public character and 

the ability to order events. (Nio, 2012, p.17)

The extension will be a showcase for the modern part of Mum-

bai and at the same time create a clear contrast between old 

and new Architecture. Its organic shaped tower stands as an 

important Landmark for the city dwellers. From far away people 

will recognize the station its unique shape, colour and texture. In 

short, the CST station will serve as a public icon of the metropol-

itan. It needs to have its authentic character.
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CONNECTION/ROUTING

CST station can be seen as a kind of entry and leaving port to 

and from the city of Mumbai. The station wants to surprise new 

visitors and give them a positive start when entering the city. 

At the same time, residents need to look at it and feel proud of 

their city. 

The CST station shows the progress which is happening in India. 

Nevertheless, at the same time, the building is respecting the 

long and deep past of the country.

Diagrams bellow show the different routing by changing the 

volumes and openings.
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Fig. 151: Routing diagrams
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DESIGN BASED ON MUMBAI’S CLIMATE

To get an accurate analysis of Mumbai’s climate, “weather data” 

files and ‘’Climate Consultant” software are used. The software 

Climate Consultant has generated the diagrams throughout this 

chapter. With this software, clear overviews are generated off 

the CST stations location. Resulting in data which can be used 

and adapted for designing methods and strategies, for the CST 

station. 

TEMPERATURE

Diagram 152 demonstrates the temperature in Mumbai during 

the different seasons. With a comfort zone temperature between 

20 °C and 24 °C. December is at 13 °C the coldest month of the 

year. As for the average year temperature, Mumbai is 24 °C. 

Coming to the hottest month of the year (March), with even tem-

peratures of above 35 °C. This is high compared to the average 

year temperature which is around 27 °C. From this data can be 

concluded, that the building needs to provide lots of open spaces 

and shadows. (Climate consultant, 2020)

GROUND TEMPERATURE

Diagram 153 depicts the surface temperature of Mumbai. By 

having a closer look at the diagram, it displays an average yearly 

temperature of 23 °C. This is above the comfort zone tempera-

ture. 

Diagram 154 shows Tehran’s surface temperature warrying 

from 5 °C to 20 °C of and stands in stark contrast with that of 

Mumbai. Different temperatures depend on how far we are lo-

cated in or above the ground level. Therefore, large temperature 

combined with a dry climate need creative design solutions. For 

instance, to make use of fountains and creating underground 

Fig. 152: Temperature range of Mumbai
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levels. Since the ground temperature of Mumbai stays stable, 

the CST station is not implementing different levels. It also caus-

es waterlogging problems during the monsoon seasons. Added 

with the earlier mentioned slowing down the passenger’s flow 

by forming a human mass around the stairs, escalators and lifts 

between the different levels at the station. Accordingly, different 

levels are avoided in CST station design for providing a clear 

and smooth route from different parts of the entrances towards 

the platforms. In consequence, the majority of movement and 

connection is placed at the ground floor level.

Fig. 153: Ground temperature of Mumbai

Fig. 154: Ground temperature of Tehran
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SUN SHADING 

Diagram 155 shows the sun shading during the summer and win-

ter seasons. These diagrams show the sun movement from East 

to west. What we can conclude from the high position of the sun 

during the entire season is high and therefore causes the urgent-

ly need for enough shadow. So that the passengers of the CST 

station have enough comfort. Even during the winter seasons, 

the temperature is above 24 degrees Celsius and the CST loca-

tion is fully exposed to the sun.

 

For this reason, the material choice of the CST station roof will be 

a light-coloured material with high emissivity, to minimize con-

ducted heat gain. Besides, light-coloured materials, the building 

blocks on the western part of the station are designed with a 

set-back of 2,5 meters. (see figure 157) This is providing for the 

ground level enough shading and comfort for the shopping ar-

eas, cafes and restaurants. The setbacks reduce and eliminate 

air conditioning for the outer spaces at the ground floor, and at 

the same time, the columns at the front of the shopping areas 

indicate the boundary zones and force people to walk at the front 

of the shops. This will happen in a subtle manner as seen in the 

Amsterdam CS with the columns in the middle of the walking 

path guiding visitors to the stores. Similarly, by providing more 

comfort and shading visitors are invited to commercial areas.

 

The facades on the west side of the station need to get a special 

glazing for reducing the heat. This will be achieved, by the us-

age of special highly reflective glazing and the use of minimum 

openings on the west side of the CST station. Even for the oth-

er building orientations, high-performance glazing will be used 

as proving cost-effective (Low-E, insulated frames). These work 

perfectly in hot summers or dark overcast winters. (Climate con-

Fig. 155: Sun shading chart during the summer

Fig. 156: Sun shading chart during the winter
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sultant, 2020).

Another additional solution will be the placement of trees, es-

pecially on the west side of the station, here a shadow line will 

be formed for its users. However, in Mumbai’s climate, it is cur-

rently almost impossible to design a building at this scale with-

out air conditioning. Nevertheless, this can be greatly reduced 

if the building design minimizes overheating by smart solutions 

as written above.

 

For the main routes, there is chosen for a roof with a height 

of 20 meters, the secondary roofs (in the 4 zones) are placed 

with a 5-meter difference and with a 2 meters overhang over 

its main roof. The reason for the difference in the split-level 

between the roofs is to create proper natural ventilation. Added, 

with providing enough natural light for the 4 service zones. 

The differences of the roof heights are strengthened by the us-

age of different columns sizes for the main roof and the 3-zones 

roofs. The 4-zones areas have a higher and less massive shaped 

columns compared to the main roof columns. In this way, the 

users of the CST station can immediately recognize the differ-

ence characters between the different domains at the station.

 

In the next chapter, this will be more elaborate explained by 

the used tools and strategies. Specifically, will be looked at the 

separation of the service zones from the connection zones, this 

without creating too much obstacles and obstructions.

Fig. 157: concept section of the roofs

Fig. 158: concept plan & zones
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WIND SPEED

Most of the winds in Mumbai come out the West, North, North-

west and South-west. This is visualised by the yellow colour wind 

wheel diagrams. A remarkable fact is, that only hot wind with a 

high amount of humidity is passing through Mumbai (green col-

ours).  (Climate consultant, 2020)

The inner part of the diagrams shows the speed of the wind. In 

the design of CST station, there are two openings in North-south 

direction and four in the east-west direction. These openings on 

the axes provide a sufficient amount of air circulation. This has 

been done, with its natural wind speed and is at the same time 

contributing fresh air at the station. 

Figure 160  shows the average wind speed in Mumbai, in the 

next page we can see the wind situation differs in different sea-

sons. In short, Mumbai has no extremely high wind speeds, this 

has luckily no consequences for the usage of the light weighting 

materials and high roof construction of the CST station.

Fig. 159: Wind wheel speed of Mumbai (average of one year) 
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Fig. 160: Wind wheel speed of Mumbai (per month) 
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THE SUMMARY OF CLIMATE DIAGRAM ANALYSIS

The average temperature of Mumbai, throughout the year is 

35 °C. This hot weather is having an extremely high humidity; 

therefore, a properly ventilated building is essential. Especially 

for the enormous CST railway station. 

Furthermore, the solar radiation of Mumbai is in most pe¬riods 

of the year high. Because of this, light-coloured materials for the 

building are more suitable. 

Mumbai has problems with extreme monsoons during the 

months June to September. So proper water management in the 

design is necessary for preventing waterlogging’s in-and-around 

the novel station. 

Finally, the climate analysis data led me to design an open shel-

ter structure for the CST station in which the climate problems 

have been considered and adapted on, during the design pro-

cess.
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Fig. 161: Design diagram 
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COLUMNS

Four different types of columns are integrated into the design of 

CST Station:

1) Columns for the main roof- these are different than secondary 

roof columns, are more massive and contain a height of 20 m with 

a distance of 10 meters from each other. 

2) Columns for secondary roofs (4 zones)- these columns are slight-

ly narrow in the shape and are longer than the first columns. At the 

same time, there is chosen for a split height difference between the 

two roofs to separate the secondary roofs from the main roofs. The 

columns for secondary roofs are about 25 meters high. 

3) The concrete columns on the west side which are attached to the 

buildings, these columns invite users and the same time separates 

the commercial zones from the other zones.

4) The big columns on the entrance side of the platforms have the 

same shape as the eastern side columns, they act as a gate to the 

city. The same column language is used for columns at the plat-

forms.

1) Main columns (primary)

2) 4 zones columns (secondary)

3) Concrete columns west side buildings 

4) Platform entrance columns (gates to Mumbai) 

Fig. 162: Variation of placing the columns at CST station
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Fig. 163: Basic shape of primary and secondary columnns

The upper diameter of the columns has directly effect for the possible distance of the 

columns on the ground floor level. 

Primary columns Secondary columns Primary columns at west entrance

Concrete columns inspired by arches of the main station building

Platform columns

Fig. 164: View of primary & secondary columns

Fig. 165: View of columns at platform entrances

Fig. 166: View of western front of the CST station
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FORM STUDY

The figures above show the porjects Metropol Parasol Sevilla from 

Jurgen Mayer and Bamboo roof structure of Shigeru Ban. 

To understand the concept of free-forming roofs I decided first to 

remodel them and get a better understanding how those forms are 

generated. 

These two drawings helped me a lot to use the same design tech-

niques in my final proposal with a new touch.

Fig. 167a: Remodelling of Metropol Parasol

Fig. 167c: Remodelling of Metropol Parasol

Fig. 167b: Remodelling of Metropol Parasol

Fig. 168: Remodelling of Bamboo structure

Fig. 169: Exploration & testing the roof implementation in the design of CST station
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Fig. 170: Rotated towers inspired by the design of MAD Architects

Fig. 171: Remodelling of Absolute towers/ 

original design: MAD Architects
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Fig. 172: form finding methods using mathematical shapes
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Fig. 173: form finding methods using diagrid mesh
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Fig. 174: form finding inspired by patterns in nature

Fig. 175: Translating the natrural shapes into patterns
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Fig. 176: Grasshopper scripting to found new patterns



Fig. 177: Conceptual sketches
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SKETCHES
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Fig. 178: Sketches of patterns using geometric lines
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CONCEPT DESIGNS

This chapter show the design process from earlier stages to 

final design.

144

CONCEPT 1

Fig. 179: concept models of concept #1
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Fig. 180: View of concept #1

Fig. 181: Section of concept #1
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Fig. 182: 3D Printed models of concept #1
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A

B

C
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CONCEPT 2

Fig. 183: Models & plans of concept #2
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Fig. 184: Using of Grasshopper script to create complex geometries



CONCEPT 3
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Fig. 185: 3d models of concept #3 Fig. 186: 3D printed tower of concept #3
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Fig. 187: Elevations of concept #3



CONCEPT 4
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Fig. 188: 3d views of concept #4
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CONCEPT 5
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Fig. 189: 3d views of concept #5



CONCEPT 6
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Fig. 190: 3d views of concept #6



CONCEPT 7 CONCEPT 8
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Fig. 190: 3d views of concept #7 Fig. 191: 3d views of concept #8



157



CONCEPT 9 CONCEPT 10
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Fig. 192: 3d views of concept #9 Fig. 193: 3d views of concept #10



CONCEPT 11 CONCEPT 12
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Fig. 194: 3d views of concept #11 Fig. 195: 3d views of concept #12



Fig. 196: Main route view 1 / from platforms to city

Fig. 197: Main route view 2 / from city to platform

160



Tower view 1
Roof view 1

Roof view 2 from the tower Roof view 3

CONCEPT 12

Fig. 198: 3d views of concept # 12
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INTERNAL CENTRAL SQUARE 
A central space for the station buildings, service and 

circulation

CONNECTIONS/CIRCULATION
Columns and the primary roof guide the people to the 

main routes

SERVICE/LEISURE
Seperating the secondary roofs from the primary roof

and creating zones for each building
N

ETWORK IDENTITY

LINE IDENTITY
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Fig.199: Diagram of routing

Fig.200: Diagram of ingredients for the design of the CST station
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Fig.200-A: 3D printed models
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Mahapalika Marg

St George Rd

Dr Dadabhai Naoroji Rd

Mixed use + Hotel tower

Main station building

CITY SIDE / OLD TOWN
North-south connection

Service + Offices

East-west connection 1

FRONT SIDE
East-west connection 2

BACK SIDE
East-west connection 
3 to bus station & 
taxi’s

Entrance to platforms

Restaurants  / Commercial spaces

Tickets / 
commercial

AXONOMETRIC VIEW 

FINAL DESIGN

Fig. 201: 3d view of Final design
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Fig. 202:View of platforms with single leg columns to provide more space for passengers flow
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Fig. 203: concept diagram of final design

CURRENT SITUATION
Surrounding areas
Added parts station
Main buildings station
Green
Platforms
Train rails

?

SQUARESQUARE

Platforms

STATION
SQUARE

Platforms

STREET  FACADE

1. LOCATION
Mumbai railway station

2. SITE AREA
100.000 m2

5. OPEN SPACES
The exisiting open spaces are not accessible to public

Creating more openess and clear routes
Creating 2 sided station

6. INTERNAL OPEN SPACE + STREET FACADE
Creating internal open spaces by flipping the blocks.

Creating façade and continuation of street atmosphere.

CURRENT SITUATION
Surrounding areas
Added parts station
Main buildings station
Green
Platforms
Train rails
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MAIN ENTRANCE

Platforms

Platforms Platforms

3. EXPANDING THE STATION
continuation of the exisiting form

4. VISIBILITY & OPTIMIZED PEOPLE FLOW
Creating sidelines for a better connectivity

Placing the main entrance between the old buildings to create 
Architectural contrast 

7. REMOVING SHARP CORNES
Removed corners for a better passengers flow and crowd circulation 

control.

8. Covering the main routes with roofs
Guiding the people using the main routes with 

Architectural elements  
(Roof , columns, patterns and light/shadow interplay)
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MATERIALITY & CONSTRUCTIOIN 

Materiality is an important characteristic of the design of a sta-

tion. The selecting of the right materials does a lot with the gen-

eral appearance of the building. Added, that the right materials 

make available active long-term results. The right materials can 

also contribute to functional and/or to the distinct identity for a 

CTS railway station.  

The material of the building blocks consists of glass, aluminium 

curtain panels and concrete columns. The material of mushroom 

shaped roofs (primary & secondary roofs) are made of light space 

frame construction in two layers and covered by white aluminum 

panels joined together smoothly in curved shape of the roofs to 

not break the continuous surfaces.        

The construction method is suitable for long-span, column-free or 

large volume space frame structures; especially for this kind of 

architectural applications with free-form surfaces. This structure 

method exclusives space frame system, with slim bars and small 

modules, not only distributes loads more efficiently, but also pro-

vides an elegant interior that can span up to 60 m in a flat space 

frame or 300 m in a curved configuration. (Geometrica)

Some of the benefits of the system are first, its lightweight which 

needs a cheaper foundation due to its weight. Secondly, it can 

relatively be assembled with ease, which results in fastness and 

make it more cost-efficient.

There is a range of freedom possible in the structure since the 

wide range of profiles. For example, circular, parabolic or even 

customized curves.  On these profiles, diverse cladding types of 

cladding can be installed. 

Fig. 206: Hyperwave shape of Museo Soumay, Geomterica construction 
used with double curvature in opposite directions.

Fig. 205: Geometrica space-frames for free-form surfaces

Fig. 204: Geometrica space-frames for free-form surfaces ,  San Juan 
Church Monterrey, Mexico
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1

2

3

4

5

6

1 ) Sky frame opening

2) Heat strengthened glass

3) Roof membrane

4) Insulation (if needed, for open spaces like CST station 

there is no need to use insulation)

5) Structural Pipe Connectors 

6) metal panel deck (white aluminium panels)

1) Aluminium panels

2) Sprayed on polyurethane foam

3) Metal panel deck

4) Structural Pipe Connectors

Fig. 207 Detail of the roof with openings

Fig. 208: Detail of the roof closed surfaces

1

2

3

4
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Fig. 210: Angled surface with joining the components together

Fig. 211: End-face connectors (MERO-TSK International GmbH & Co)

Fig. 209: Angled surface with joining the components together
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Figure 209 shows an alternative method for the structure of the 

roofs; however, the surfaces will get a broken appearance using 

Node connectors methods by dividing the surfaces in rectangu-

lar segments. (see figure 212 as an example)

Since the roofs of the CST station are designed in smooth curva-

ture surfaces the choice for Geometrica structure will be a better 

fit.  

Fig. 212: Using of node connectors in the structure of Milan Trade Fair , Massimiliano & Doriana 

Fuksas
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Standar I-beam system

Geometrica system (External Cladding)

Geometrica system 
(Interal & External Cladding)

INTERIOR

EXTERIOR

Cladding inside

External Cladding
Post

Tube

INTERIOR

EXTERIOR

Panel

I-Beam

Combustible dust

1

2

3

INTERIOR

EXTERIOR

Cladding inside

Tube

Post

Connector

Connector

External Cladding

1 Explosive dust accumulates

2 Minimal dust accumulation

3 No dust accumulates, self-cleaning arrangement 

Fig. 213: Deatil of different space frame structures (Geometrica construction system)
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Fig. 214: Geometrica structure 

Fig. 215:  Thermal insulation

Fig. 216: Single or double skin metal 

The details in page 172 show 3 different types of spaceframe 

structure using cladding. Option 1 depicts the standard method 

using I-beams with placing the panels on the outer side. 

The disadvantage of this system is that over the time combusti-

ble dust can be created on the inner profiles of the roof of CST 

station. This will make the future maintenance or service difficult. 

Option 2 is the method of “Geometrica construction”, using 

rounded shapes profiles. These profiles can be divided in seg-

ments in the shape of the free-form surface and follow the form 

of roof or facades. 

Option 3 is the method used for the CST station with cladding on 

both sides. De panels will seamlessly be joined to each other.  

Seamless aluminium panels 

on outter side in color white

Spaceframe structure

Seamless aluminium panels 

on inner side in color white 

with self cleaning titanium 

dioxide coating



174

TOWER STRUCTURE

The tower is a part of the building block on east side of the sta-

tion. To keep the form of the building blocks underneath and keep 

it in harmony with the other 3 blocks there is chosen to place the 

tower externally from the roof the building block. It might look as 

a separate object from outside. However, the floors of the tower 

at the lower levels up to floor 4, shares the same floor as the rest 

of the building. The tower is connected with a concrete core from 

the ground floor level up to level 45. 

Refrence bellow shows how the Architects here used the same 

techniques and strategies in a similar situation, the towers are 

placed as separate objects on building blocks but the floors are 

internally connected to each other. 

Fig. 218: Penang Global City Center, Malaysia, Hani Rashid (Asymptote Architecture)Fig. 217: Principal structure of the tower at CST station 



Fig. 219: View of West entrance 2 of the CST station

Fig. 220: View of West entrance 3 of the CST station
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FINAL DESIGN DESCRIBTION

The old main station represents the great Indian history, and the 

added novel architecture of CST station demonstrates the new 

side of Mumbai. Together they create an interesting contrast 

between old and new Architecture. Important are the columns 

which are a kind of virtual umbrellas by protecting the pas-

sengers from the hot sun and rainfall during the monsoon. The 

patterns on the roofs indicate the diverse culture of India and 

provide at the same time enough natural daylight. At last, they 

create a sort of continuation of light rays which guide the people 

to the platforms. Connecting with this is that a recent study has 

discovered that when people walk, they perceive things com-

pletely different from standing still. When walking the first thing 

which a person captures in their brain are light points. 

An alternative choice was to use of patterns on the floor. Howev-

er, this would create a lot of conflict and chaos in design harmo-

ny because the roofs contain strong patterns on surfaces. Using 

of patterns on the floor would create two contradiction worlds. 

For this reason, there is chosen for a clean floor layout combined 

with calming effect of materials (white marble). In consequence, 

of this tranquil appearance, the space becomes a whole with the 

streamlined roofs. 

The idea for the buildings facades was the same, make them 

not too busy with dominant patterns or shapes. Doing this would 

create a lot of different design pieces and weaken the effect of 

the roofs which is my focus and main thing in the whole design. 

At the same time, creating too much dynamism will increase the 

stress level of the passengers. My idea was to create a shape to 

make them calmer. The main roof design maximises natural light 

and consolidates a curved shell with openings to create atmos-

pheric light and shadow throughout the day.

The station is double-sided designed, this means that there are 

two different faces for each side (East & West side) of the station 

plus the main entrance on south. This has been done to give 

each side a different character and make it recognisable and 

thus easier for the users. So, the West side has columns which 

are inspired by the arches of the main station, nevertheless in a 

modern way. The arches speak the same language and create a 

unique street atmosphere. 

The 4 buildings are actually a continuation of the existing sta-

tion form but flipped 180 degrees. In this way there is an inner 

square created for the station and at the same time the facades 

of the buildings communicate with surrounding buildings.

On the east side the facades are slightly different but the vol-

umes are more or less the same. To break the homogeneity and 

long continuation of the facades, curved waves setbacks are in-

tegrated in the facades of all 4 volumes. This has been done in a 

very soft way and the inner waves provide at the same time the 

entrances of the buildings (see figure 221). Entrances should be 

visible and easy to found for each building. The corners of inner 

building blocks have a rounded shape and a setback. The upper 

roofs follow this rounded shape but in opposite direction. Togeth-

er they create a very unique ellipse shaped openings and these 

openings provide enough natural light for the 4 zones. 

The tower has an important function in the overall plan. The idea 

behind the tower is that it works as a guiding point and a silhou-

ette for the whole city. The people who are not familiar in the city 

can see it from far away. It has an iconic function and serves as 

a transit hotel. 
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When analysing the site plan, the average of the building height 

is 4 to 5 layers. There is an urgent need for a hotel especially for 

the business travellers which come right away from the airport. 

As earlier mentioned, Mumbai has one of the heaviest traffics 

loads in the world. There will be a direct speed train connection 

between the airport and CST station. People can reach the heart 

of the city within 35 minutes without wasting time in the traffic. 

The tower provides the perfect solution for this group of trav-

ellers, which also eliminate for many persons an additional taxi 

drive from the CST station to their hotels.

The tower has a dominant shape and patterns because it not 

only represents the station but also the city of Mumbai and In-

dia. Moreover, it represents a diverse people group, it can even 

act as a gift to the whole city and public space. The tower has 

45 levels and contains a rotation of 78 degrees from its mid part. 

The angle of 78 degrees stands for the starting of construction 

year of the main building (1878), which was completed 10 years 

later. (Unesco, 2019) Furthermore, the lower part of the tow-

er has the same diamond-shaped pattern as the roof and it is 

merging and fading in a gradient when it goes up with the 

rotation, to upper levels. The curves in the upper parts repre-

sent the waves of the sea of Mumbai and the tower itself pro-

vide a fantastic view over the whole city.

Fig. 221: Integrated concrete columns in the façade design of the east 

side of the CST station 

Fig. 222: East facades of CST station

Fig. 223: West facades of CST station
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TECHNICAL DRAWINGS:

GROUND FLOOR PLAN
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ROOF PLAN
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Platforms

Paid area/connection zone

Long distance trains

ROUTING

NORTH-SOUTH connection (Main route)

EAST-WEST connection (Secondary)

SERVICE ZONES

SHOPPING PATH
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SECTIONS
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ELEVATIONS
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ELEVATIONS
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DETAIL FRAGMENT
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MODELS
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FINAL MODEL- scale 1:300
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IMPRESSIONS / 3D VISUALIZATIONS

Fig. 224: View of western side of the CST station
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Fig. 225: View of eastern side of the CST station
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Fig. 226: View of east-west connnection 3, platforms to bus station
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Fig. 227: View of main route north-south connection, Old town to platfroms
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Fig. 228: View from City side to platforms



199

Fig. 229: Curved glass corners for a better people flow and setbacks to commercial spaces
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Fig. 230: Platform view CST station
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REFLECTION & ACKNOWLEDGMENT 

The start of the graduation was not easy due to the lack of accurate information and drawings of the location. We had 

even not access to google street views or aerial photos of Mumbai. Even street views of famous spots of the city are 

not up to date and complete. It made the process not smooth because first we had to get the feelings of the location and 

atmosphere before making a design proposal. Because of this reason we considered as group to choose another location, 

afterwards I am happy that we did not go for a safe choice somewhere in The Netherlands and continued further with 

Mumbai. During this graduation I became more interested in Indian culture and the city of Mumbai. It has its chaotic and 

unique atmosphere; it is unfortunate that we had not the opportunity to visit Mumbai during this time. In the near future I 

will definitely visit Mumbai to refresh my graduation moments.

I sincerely believe that an Architecture student in present times should be prepared for the modern challenges and design 

approaches of the future. For this reason, I chose with propose to integrate modern design methodologies for discover-

ing more about the generative, parametric and algorithms in Architectural solutions. The use of mathematical solutions 

and smart parameters make the design easier and more cost and time effective in case any change is needed during the 

process. The computational design can give me unexpected beneficial results which cannot be achieved by the traditional 

way of design.  

The world of designing cars and the world of the buildings are very interesting to be compared. The way cars are now 

produced has extremely changed and improved compared to 100 years ago. The most innovative technologies and ideas 

are used to produce better cars. However, the majority of Architects still uses the same old techniques. This idea always 

intrigued me, why should the world of Architecture change so sluggishly? Is it the current mindset which causes these 

delays? Past architecture provides us with great examples to learn from. For example, the fundamentals of design can be 

learned from the architectural masters, like Mies van der Rohe and Le Corbusier. We can certainly learn from their mis-

takes but probably more from their brilliant ideas. In my opinion, staying too much in the past prevents us from developing 

the city and buildings of the future. The world is changing rapidly, we have all these difficult issues to face today. Like the 

ongoing climate change debate and how to deal with the shortage of fossil resources. To come up with solutions, we need 

to push ourselves, by changing our design strategies and looking for novel adaptational approaches. 

Today the popularity of generative tools has been increased the way students learn. Especially, by online training, they 

update their knowledge and skills, more easily than ever. Advanced modelling and modern design methodologies do not 
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anymore belong solely to exclusive universities. Now every student in the world can discover these new design methods. 

To my way of thinking, learning and discovering a new design methodology can be more valuable for my future work-re-

lated opportunities,  even If I put myself in a difficult and unknown situation. The learning process is a part of our life, we 

actually never stop learning. Architects need to find a proper balance between engineering and the artistic world. I would 

like to use the word spatial engineers rather than architects because we have to deal with both aspects at the same time. 

Extreme form-making is not architecture, but more sculpture and at the same time, extreme form-finding is also not 

architecture but applied to engineering.  

I would like to thank my tutors, Barbara Kuit, Sjef van Hoof and Jacob Voorthuis. Without them, I would never get so far 

in this project. I am grateful for the modern knowledge which Barbara shared with me during this graduation as she uses 

a lot of contemporary Architectural solutions in her own designs.

Also, the amount of experience and positiveness which Sjef gave to the whole group was really valuable. He always 

changed the stressful atmosphere of the group to a relax and pleasant feeling but at the same time gave us the right 

amount of learning observations and awareness of deadlines. Next, special thanks to Jacob for his time and energy 

during the presentation moments and how he guided us with a few but powerful comments in the right direction. These 

three tutors with different design objectives gave me the right amount support, feedback and guidance during the whole 

process. 

Furthermore, I would like to thank Juliette Bekkering for her contribution to our first part of the graduation. She and 

Barbara provided together intense tutoring sessions at the beginning phases and helped us to choose a proper topic. One 

of the most beautiful and memorable days of the graduation was the day which the whole group went to Rotterdam, for a 

free hand sketching session on a sunny day. Many thanks to Hélène Aarts for teaching us the foundation of fast designing 

sketches, we learned the basic idea of volumes and dynamism in the space and how to use it in our design. 

Also, thanks to Fernanda Sanchez from Geometrica construction for her time and explanation about the construction 

methods for free-form surfaces. Thanks to my classmates and TU/e staffs for all those delightful learning moments and 

exchanging ideas. I want to thanks my family for supporting me at all times. Finally, I want to thank my fiancé Marina for 

her huge amount of love and her genius support.

Owais Arman
05 April 2020, Eindhoven University of Technology
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