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“Light is a natural entity that exists above and beyond architecture, and its raison 
d’être lies in its confrontation with the constructed work, in the passage of time 

through the solar cycle and in the continuous change of seasons.”1

Mario Botta

1. Botta (2004) p.8





ACKNOWLEDGEMENTS

I would like to express my sincere gratitude to my supervisors dr. J.C.T. Voorthuis,       
ir. J.P.A. Schevers and ir. M.P.J. Aarts for their support, guidance and encouragement 
during the past year. 

I would also like to express my gratitude to architect Gerard Schippers who shared his 
experience in architecture with me.

I am grateful to every family member, friend or colleague who made in one way or 
another this master thesis possible.





7

CONTENTS

 Introduction

 Dutch Design Week

I. Mario Botta
  Apprentice
  Master 

II. Light & Shadow - Research
  Elements of Light
  Design Concept
  Perception of Time
  Daylight Factor 

III. Light & Shadow - University of Architecture
  Site
  Elevations
  Plans
  Section
    
 Conclusion

 Figures

 Bibliography

 Appendix

09

11

13
15
25

41
43
51
53
61

77
79
81
83
89

91

93

99

103





9

Fig. 1 Top view of 
Mendrisio

INTRODUCTION

Light and architecture are closely linked to each other. What we see, how we 
experience space and the perception of elements in that space will depend on how 
light interact with architecture and the built environment. The main sense through 
which we experience architecture is our vision. Natural light, which is emphasized by 
the related shadow, has a major effect on our visual experience of form and space. As 
light changes, and therefore the shadow, so does our experience and our perception 
of space.

This master thesis is about analysing a Swiss architect, Mario Botta, and the use of 
light and shadow in his designs. Thereby, the Master-Apprentice relation is highly 
relevant. First, the period of Mario Botta is analysed where he was an Apprentice. The 
biography will be discussed, as well as the architects who influenced Mario Botta in 
his journey of becoming an architect. Second, the period after Mario Botta graduated 
and officially became an architect is analysed. This includes his time of being a 
Master for students of the Academy of Architecture in Mendrisio and an interview 
with Gerard Schippers (Hoen Architecten) about the collaboration between the Dutch 
architectural office and the Swiss architect. The research continues with the analysis 
on light and shadow in his architectural work, which affects my individual approach 
on this particular aspect in the concept of my design. Hereby, influential components 
are the position of the sun, passage of time, changing seasons, perception of time 
and materialization. In the end, the research on Mario Botta and his use of light 
and shadow is being used as a starting point in my individual design by learning, 
translating and creating a new extension for the Academy of Architecture in Mendrisio 
(AAM), Ticino, Switzerland. 
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Fig. 2 Original 

photograph

Home for the Elderly
Novazzano, Switzerland,1997
Architect: Mario Botta
Photographer: Luke Stearns
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DUTCH DESIGN WEEK

Fig. 3 Photograph 

model DDW

The geometry and stability dominates in the design of this senior-citizens home by 
Mario Botta. A walkway is framed by the use of arches characterized by geometric 
simplicity which results in a monumental atmosphere of inner depth. The incoming light 
is natural and comes from the spacious openings in the walls on either side obstructed 
by the green environment. The oblique light accentuates the rough tiles on the floor 
and the concrete walls (including his drawings) which provides the inner space with 
a dramatic touch. During the day both the roof and the wall at the end of the space 
reflect red and yellow/green hues. The main focus of the composition lies at the end 
of the walkway. Mario Botta is able to arouse our curiosity and make us conscious of 
a curious endlessness.
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Fig. 4 Mario Botta 

while drawing

I.
MARIO BOTTA
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Fig. 5 (Top)

Timeline based on 

the biography of 

Mario Botta

Fig. 6 (Bottom left)

Mario Botta as a 

child

Fig. 7 (Bottom right)

Mario Botta in his 

younger years 

1943 1970 2016APPRENTICE
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2. Botta M. Architetto 

(2015)

APPRENTICE

MARIO BOTTA
Mario Botta was born on the 1st of April, 1943 in Mendrisio, Ticino, Switzerland. The 
Swiss architect never liked going to school and went most of the time against his will. 
After he attended primary school in Genestrerio and secondary school in Mendrisio, 
he decided that it was time for him to follow his heart. When the opportunity arose 
he quit school in 1958 at the age of 15. At that time, Carloni and Camenish owned 
a architectural studio in Lugano, Switzerland, just across the street where Mario Botta 
lived. They offered him a job as draftsman for a few years where he discovered his 
natural talent for drawing and love for architecture. Later on, Mario Botta became an 
apprentice at the same office. With Carloni and Camenish by his side as masters, 
he started designing his first building ‘The Parish House’ in Genestrerio in 1959 at 
the age of 16.2 The original Parish House of Genestrerio had to make place due to 
the widening of a road through the village and, without a degree in architecture, 
Mario Botta was responsible for a new complex next to an old existing church for the 
first time in his life. It represents an echo of his current style by its solid façades with 
small openings and deep window recesses, the relationship to its environment and the 
separation of living spaces from service spaces.

After three years of intensive experience, Mario Botta decided to leave the architectural 
studio of Carloni and Camenish to go back to school. In 1961 he moved to Milan, 
Italy, to attend the Art College in Milan, Italy. His thoughts about actually going to 
school to learn the profession of architecture still not suited him. He rather prepared his 
lessons alone and educated himself by visiting and experience architecture in real life 
than sit in class and learn from lectures. Eventually, it all worked out and he graduated 
by only attending the final examinations. After Milan, he decided to register at the 
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3. Famous Architects  

(2015)

4. Stott (2016)

5. MIMOA (2015)

Instituto Universitario di Architetture (IUA) in Venice, Italy. He studied there from 1964 
till 1969 which turned out to be the most iconic years in terms of apprenticeships.3 

CARLO SCARPA
First of all, Carlo Scarpa was besides a world famous architect a teacher of Mario Botta 
during his studies and a thesis professor at his graduation. The Italian architect was 
born on June 2, 1906, in Venice, Italy. He studied architecture at the Royal Academy 
of Fine Arts in his place of birth and developed over the years an appreciation for 
the profession of glassblower. He became director of Vinini Glassworks and spend 
many hours with the blowers to finish the designs of glass with perfection. Thereby, his 
architecture is well known for his approach to materials. He has an unique talent in 
how to combine simple, base materials with high quality materials and make them exist 
and speak together as one. After the second World War, the Italian architect became 
well known for his architecture, not only in national point of view, but also abroad. 
This internationally recognition resulted in many new commissions, mainly around 
Venice in Italy. Besides developing new designs, a series of commissions involved 
renovations. In this way, his unique quality for combining old and new materials 
is extremely useful. This provides the opportunity to show the original building at 
appropriate sections and still reveal ,and thereby appreciate, its history.4

An example of a project by Carlo Scarpa is The Olivetti Showroom in Piazza S. 
Marco, Venice, realized in 1959. The Olivetti Showroom is part of an Italian typewriter 
factory series originally founded by Camillo Olivetti in 1908. It was a small factory 
with only 20 employees at that time.5 Carlo Scarpa shows in this design his unique eye 
for combining materials. The contrast between the textures of the different materials is 
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Fig. 8 (Top left)

‘The Parish House’, 

Genestrerio, 

Switzerland 1959

Fig. 9 (Top right)

Interior image of 

‘The Parish House’, 

Genestrerio, 

Switzerland 1959

Fig. 10 (Bottom left)

The Olivetti 

showroom in Piazza 

S. Marco, Venice 

1959

Fig. 11 (Bottom right)

Villa Savoye, poissy, 

France 1929
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6. Architects and 

Artisans. Interview 

with Mario Botta. 

(2012)

7. Famous Architects  

(2015) 

highlighted by the interaction with natural light. Concrete, with a variety of texture on 
its own, is dominating the façade of the factory in combination with a more precious 
gold and copper. This results in a subtle industrial design with respect for its history. 

During his time as a teacher and thesis professor, Carlo Scarpa was an major influence 
for Mario Botta. He inspired Botta by his intense love for materials and taught him 
how to use them in compositions and order by explaining the changing quality of its 
expression. Mario Botta learned to appreciate even the most common materials and 
tried to understand their structure in order to combine them perfectly. According to 
an interview with Mario Botta, he says: “Carlo Scarpa could make even the poorest 
materials speak.”6

LE CORBUSIER
A second extremely inspiring architect for Mario Botta is Charles-Édouard Jeanneret-
Gris, better known as Le Corbusier. Le Corbusier was born on October 6 in 1887 
in La Chaux-de-Fonds, Switzerland.7 He was the son of a painter and a musician, 
respectively his father and mother. Inspired by the profession of his father, Le Corbusier 
quit primary school to register the École des Arts Décoratifs at his place of birth. During 
his art studies he was introduced to his master L’Eplattenier who intensively taught him 
everything about art and decoration. However, it was L’Eplattenier who insisted that, 
besides the arts, his apprentice would also study architecture and arranged some local 
projects for Le Corbusier. At the age of 20, the Swiss-French architect finished his first 
house. He expanded his knowledge in architecture by visiting many relevant cities in 
Europe and by being an apprentice at several architectural offices, such as Auguste 
Perret and Peter Behrens. He learned, for example, about classical proportions, 
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8. Bio. (2015)

9. Hebly (2008) 

p.75,76

geometric forms and the architectural relation with the landscape.8 Le Corbusier 
opened his first architectural office in 1912 in La Chaux-de-Fonds and became a 
teacher together with his former master L’Eplattenier. In this period, he designed his 
well-known series of villas made of concrete. Over the years, he created five essential 
points in the modern architecture, namely “The 5 Points of a New Architecture”, which 
represent his building principles for reinforced concrete of his later work: les pilotis, 
les toits-jardins, le plan libre, la fenêtre en longeur and la façade libre.9 The first point 
is ‘the column’ (les pilotis). They elevate the building above the ground and thereby 
provide a circulation of light and air. The second essential point is ‘the roof garden’ 
(les toits-jardins). It provides protection against the changing temperatures of the flat 
concrete roof and at the same time becomes one of the most favourite place of the 
building by using it as a roof terrace. Third in line is ‘the free plan’ (le plan libre). The 
support system provided by the columns ensures the openness of the plan. Supported 
walls are no longer necessary and the architect has absolute freedom in designing the 
space. The next feature element in his designs is ‘the ribbon window’ (la fenêtre en 
longueur). The extension of the window from supported column to supported column 
results in continuous, horizontal opening which provide an equal amount of daylight 
in the entire wall or the room. Lastly, there is ‘the free façade’ (la façade libre). By 
expanding the floor beyond the concrete skelet, the façade is free of the supported 
construction and can be designed as wanted.

After several years Le Corbusier moved to Paris where he worked as an architect and 
expanded his profession as a painter at the same time. He published many articles 
and books in the next decades and designed several masterplans for major cities. Le 
Corbusier was well known for the geometry in his buildings. When he developed a 
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FIg. 12 (Top)

Chapel in Notre-

Dame-du-Haut by Le 

Corbusier - front 

Fig. 13 (Bottom left)

Front façade, single-

family house, Stabio

1965-1967

Fig. 14 (Bottom right)

Back façade, single-

family house, Stabio

1965-1967
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10. Ree (2003) p.66 

11. Ree (2003) p.68

12. Architects and 

Artisans. Interview 

with Mario Botta. 

(2012)

13. Goltz (2007)

new design for a church in Notre-Dame-du-Haut these geometric shapes had been 
replaced by organic forms.10 The church of Ronchamp represents a different vision 
of Le Corbusier on architecture which arose from the 50’s. Unlike the traditional 
churches, the design of this chapel is asymmetrical as well in its exterior as in its 
interior. Every façade has his own character and story of light. The nave is horizontal 
oriented and the natural light interacts directly with the facades. The chapels are 
oriented vertically and receive their light indirectly from above. Due to the variation 
in weather conditions, the amount of light, changing seasons and passage of time, 
the incoming light in the church of Notre-Dame-du-Haut will be different every hour of 
the day and every day of the year. This dynamic play of light in combination with the 
organic shape of the building results in an unique but modest interior which brings this 
church to life.11

In 1965, Mario Botta attended the studio of Le Corbusier as an apprentice. Despite Le 
Corbusier passed away after 6 months of practice, he was still extremely influential for 
Mario Botta; Le Corbusier was ‘the history of architecture’ to him.12 He introduced him 
to modern architecture. During the apprenticeship Mario Botta worked on a design for 
his first single-family house at Stabio, Switzerland. He designed the house for a friend 
of his and the building represents the contrast between man and nature. The influence 
of Le Corbusier can be determined in the materialisation, the concrete framework and 
in the use of natural light in his design. 

LOUIS I. KAHN
Lastly, the third major influential architect for Mario Botta is Louis I. Kahn. Louis Isadore 
Kahn was born on the 20th of February, 1901, Saarema (Ösel), Estonia.13 At the 
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14. Bio. (2015)

15. Schielke (2013) 

age of 5 he emigrated with his family to Philadelphia, Pennsylvania, and from the 
beginning of his education was arts the center of his attention. His love for architecture 
was born. In 1920 he attended the University of Pennsylvania to expand his knowledge 
on architecture. Meanwhile, he held a part-time job as a draftsman with several 
architectural offices. After graduation, he decided to study abroad and ended up in 
Europe where he studied ancient architecture. He loved the ancient buildings in Europe 
by its monumental characteristics, something he had not seen in America for all those 
years. After his return to America he designed many social housing projects with his 
own architectural office which he began in 1935.14 Besides running an office Louis 
I. Kahn was also a professor of architecture at Yale University and at the University 
of Pennsylvania from 1947 until he passed away in1974. The architectural thoughts 
by Louis I. Kahn were developed during his career as a professor. The inspiration he 
acquired in Europe always stood by his heart and he wanted to combine the European 
ancient architecture with the modern architecture from America. Shadow and light 
were another important item in his philosophy.15 Without light there is no shadow and 
without shadow there is no light. Light is necessary to cast a shadow, but if there is 
nothing to cast a shadow with then the brightness will tell us nothing. The same applies 
to a really dark space. If there is no opening to lit the space with only a glimpse of 
light, then it is unknown how dark the space actually is. Therefore, light brings the 
materials in a space to life and in response materials cast shadows. 

When Mario Botta met Louis I. Kahn in Venice in 1969 at an exhibition, it was 
quite a coincidence. He helped Louis I. Kahn with the final plans for his exhibited 
project and learned many aspects of his thoughts on architecture, such as light and 
shadow, memory and silence. With Louis I. Kahn as a master Mario Botta had the 
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Fig. 15

Louis I. Kahn at the 

Kimbell Art Museum, 

Fort Worth, 1972

16. Famous 

Architects  (2015) 

17. Vliet (2009) 

p.54

opportunity to achieve the ability of finding the real essence of a problem. Also did he 
find the answer to Louis I. Kahn’s famous question due to the apprenticeship and the 
inspirational conversations (despite the difference in language):16

 “What does the building want to be?”

 “It is not what you want, it is what you sense in the order of things which   
 tells you what to design.”

Mario Botta thinks that there is a synergy between the building and its surroundings. 
It does not mean what you want it to be, but how the surroundings wants it to be.17 

Architecture became essential for the Swiss architect and every new occasion for work 
was the beginning of a new adventure. 
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Fig. 16 (Top)

Timeline based on 

the biography of 

Mario Botta

Fig. 17 ( Bottom left)

Mario Botta as a 

professional architect 

and teacher

Fig. 18 (Bottom right)

Mario Botta 

nowadays

1943 1970 2016MASTER



25

18. Botta M. 

Architetto (2015)

19. Gresleri (2004)

20. Botta M. 

Architetto (2015)

MASTER

MARIO BOTTA
In 1970 Mario Botta returned to Lugano, Switzerland, to establish his own architectural 
office. This was the beginning of a prolonged career in architecture. By that point 
in time, he already started his career as a successful architect by the buildings he 
designed during his period of study and apprenticeships. Already in the early eighties 
he became a well-known architect in Switzerland. His architectural work began to 
expand and Mario Botta received commissions from all over the world. He designed 
projects in several countries, such as Japan, India, America and The Netherlands. 
Nowadays, Mario Botta is still running his own architectural office which he moved to 
Mendrisio, Switzerland.18 The Swiss architect has designed over 300 buildings since 
he realized his first building The Parish House in Genestrerio, including many single-
family houses, religious buildings and public projects on a large scale.19 

His interest in the home and its history are the base for his fascination for single-
family houses. His geometric forms derive from the environment which the history of 
the home and the memory of the inhabitants of that particular place have created. 
The single-family houses of the Swiss architect are designed with simple, geometric 
volumes based on a grid without a clear interaction between interior and exterior; the 
interaction between the building and its environment is more important. The timeline 
shows some of the single-family houses that Mario Botta created over the past years 
and is just a fraction of his work.20 In order to understand the use of geometry and 
order in his designs, three of these single-family houses are analyzed based on volume 
and grid: Casa Bianchi, Casa Sampietro and Casa Genini, respectively 1971, 1979 
and 1984. This will give a schematic overview of the development of the structure in 
his designs and the relation with its environment.  
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Figures (From left 

to right starting at 

the top)

Fig. 19 Base plan

Fig. 20 Base 

geometric volume

Fig. 21, 22, 23

 Floor 1, 3 and 4 of 

Casa BIanchi

Fig. 24, 25, 26 

Schematic drawing 

floor 1, 3 and 4

Floor 1 Floor 3 Floor 4
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Fig. 27

Cassa Bianchi, Riva 

San Vitale, 1971-

1973

Fig. 28

Bird view of the site 

Casa Bianchi

CASA BIANCHI - RIVA SAN VITALE (1971-1973)
Casa Bianchi is built on a scope and is located at the foot of a mountain, next to Lake 
Lugano. The house establishes an interactive play with the environment by placing the 
façade parallel to the lake. It connects with the mountain by a metal bridge. By placing 
geometric openings in de façade, a view is created. Each opening frames a specific 
view and expresses Botta’s belief that architecture is the design of a location. The main 
volume of this house is a cuboid. The house presents a series of vertical subtractions, 
which creates spaces of various heights and forms an open space in the main volume. 
At the time of Casa Bianchi, Mario Botta introduced many variation in his single family 
houses. Thus, there were already some clear rules noticeable. However, these rules 
were not interrelated to each other and were not properly formed yet. Looking at the 
plan, the house is based on a nine-square grid with a central staircase, allowing you 
to experience different views. The grid does not change over the different levels and 
each level is organized by the same rules. 
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Figures (From left 

to right starting at 

the top)

Fig. 29 Base plan

Fig. 30 Base 

geometric volume

Fig. 31, 32, 33

Floor 1, 2 and 3 of 

Casa Sampietro

Fig. 34, 35, 36 

Schematic drawing 

floor 1, 2 and 3

Floor 1 Floor 2 Floor 3
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Fig. 37

Casa Sampietro, 

Pregassona, 1979

Fig. 38

Bird view of the site 

Casa Sampietro

CASA SAMPIETRO - PREGASSONA (1979)
Casa Sampietro is situated in Pregassona in the middle of the built environment. The 
main façade is placed parallel to the road and stands out by creating a major element 
within the grid. A development is visible in the geometric shapes of the volume. It no 
longer consist of one volume, but two: meaning, the cube and the cylinder with a strict 
connection. However, the geometries which brought order to his first ideas have now 
been reduced to shapes. In other words, the geometric volumes are reduced to only 
signs of their original form. In this period, the order was now both formal and spatial. 
All the rules used in his previous designs were connected, combined and brought 
together by the characteristics of a structure. Both Casa Bianchi as Casa Sampietro 
have a nine-square grid. Only now, the grid is slightly shifted which forms different 
spatial qualities in every space. When looking at the different levels of the design, 
more rules were added. He creates now, not only horizontal and vertical lines, but 
also introduces the diagonal line. This is a development is his use of geometry and 
order. 
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Figures (From left 

to right starting at 

the top)

Fig. 39 Base plan

Fig. 40 Base 

geometric volume

Fig. 41, 42, 43

Floor 1, 2 and 3 of 

Casa  Genini

Fig. 44, 45, 46 

Schematic drawing 

floor 1, 2 and 3

Floor 1 Floor 2 Floor 3
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Fig. 47

Casa Genini, 

Breganzona, 1984

Fig. 48

Bird view of the site 

Casa Genini

CASA GENINI - BREGANZONA (1984)
Casa Genini is a single family house located in Breganzona. The house is adapted 
to the environment by the capability of defining a street corner by creating two 
facades parallel to the main roads and a major element towards the corner. There 
are two geometric cubes taken as a starting point in this design. And even though 
the subtractions in the facades and the use of curved walls are clearly present, the 
edges of the volumes are still visible. Also in Casa Genini is a nine-square grid 
visible, but again with a development in his use of geometry and order. He has taken 
two squares of the basic grid and shifted them 45 degrees. Then expanded them 
until they fit perfectly in the existing structure. Botta introduced disorder by creating 
transformations of the formal structure. So over the years, the structure became more 
and more complex, with more elements and rules combined with each other. This 
resulted in a vocabulary, where he worked with already structured elements, used as 
a starting point in his designs. 
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21. Tiziano 

Casartelli (2015) 

p. 7

22. AAM (2015)

23. Andreas 

Giacoumacatos. 

Interview with Mario 

Botta. (2012)

ACADEMY OF ARCHITECTURE MENDRISIO (AAM)
Besides working as a professional architect, Mario Botta also founded the Academy of 
Architecture Mendrisio. It is the youngest architecture university in Switzerland and it is 
part of the Università della Svizzera italiana, USI in Lugano. Ever since its foundation, 
the Academy of Architecture has tended towards an inter-disciplinary approach 
to teaching and has devoted particular attention to the humanities, aesthetics and 
architectural languages.21 The architecture student will first follow a three-year Bachelor 
of Science degree including courses and design studios, with an obligatory extra year 
of practical training. This is followed by a two-year Master of Science including one 
semester graduation studio. 

When Mario Botta founded the Academy of Architecture Mendrisio in 1996 he had 
to start from nothing. He gathered students and colleagues to start an architecture 
school in the Palazzo Turconi, an old hospital building. Because this building was a 
historical heritage, nothing could be alternated. Aurelio Galfetti and Luigi Snozzi, who 
knew each other as colleagues from their common participation as Ticino architects, 
joined Mario Botta in the quest of starting the Academy of Architecture Mendrisio. 
Mario Botta is currently still running his own design studio for first year architecture 
students at this university.22 He always talks a lot about the architectural lessons he 
learned from famous architects. During the years as dean and professor Mario Botta 
developed a clear vision on architectural education, which is a more practical one 
than a theoretical one. In an interview he says that he advises his student to attend a 
year of internship as soon as possible. Therefore this internship year is a compulsory 
aspect at the Academy of Architecture Mendrisio after the second year of Bachelor.23 

He also promotes the idea that the architect should not respond without a critical 
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Fig. 49

Mario botta teaching 

at AAM

24. Tiziano 

Casartelli (2015) 

p.25

25. AAM (2015)

point of view to society’s matters. The architect is in charge of organizing a project; 
he has to know the right values. It is no longer feasible for an architect to do all 
the technical solutions, as there are so many different engineers in the construction 
industry. It is better for the architect to appoint the problem than to concentrate on their 
solutions. Mario Botta states that having this general idea, is the academy’s ambition. 
The international appeal to this ambition is supported by many professors from 
several countries and architecture student from 35 countries attending Mendrisio.24 

The design studio Mario Botta is currently given is the ‘Introduction to Architectural 
Project’ for first year architecture students. He is the coordinator in charge where the 
four design studios are led by different professors. These four studios follow the same 
educational path but with different approaches in relation to particular programs and 
methodologies defined by each professor. The theme of 2015 is ‘The Architectural 
Space in the Contemporary Territory’.25 This first year project aims to understand the 
close link between architecture and context, the primary elements of architectural 
composition. The site plan, design and model provide the basis for the next project.
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26. Hoen Architecten 

(2016)

HOEN ARCHITECTEN
Gerard Schippers is the architect and owner of the current architectural office Hoen 
Architecten in Maastricht, The Netherlands. Together with Mario Botta he realized 
La Fortezza in Maastricht and designed a masterplan for The Monarch in Den Haag 
which unfortunately was never built.26 A personal interview with Gerard Schippers 
was held in January 2016 at Hoen Architecten in Maastricht in order to get more 
information about Mario Botta and the collaboration between the Swiss and Dutch 
architects. 

Hoen Architecten was founded in 1951 by Eugène Hoen. What is the story behind 
Hoen Architecten?
Eugène Hoen was originally from Belgium who came to Maastricht, the Netherlands. 
In 1951 he founded indeed Hoen Architecten and beside this architectural office, he 
also began an office for urban planning. This was at the beginning of the period of 
rebuilding and was request in that time to design multiple masterplans for Maastricht. 
In his glory days, the architectural office consisted of 35 employees. Nowadays, the 
number is reduced to 4 employees, which is a respectively smaller office. 

Is the architectural vision of the former Hoen Architecten led by Eugène Hoen altered 
over the years if you compare it to the current architectural vision led by you?
Yes, I think so. I have never met Eugène Hoen, because when I first started at Hoen 
Architecten in 1977 he already passed away. I am not quite sure what his vision 
on architecture was back in the days, but I can imagine; an extremely practical 
approach. My architectural vision is simple; every day you have to realise that you 
are an architect and that you can mean something for your client in a graphic way. 
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In terms of architecture (my personal architecture), it has to measure up to two things. 
First, architecture has to have the ability to reveal ‘what’ it is. Second, it has to have 
the ability to reveal ‘when’ it was built. If you meet these two conditions, you already 
made a lot of progress. 
  
If you had to name one design that would fit the architectural vision of the current Hoen 
Architecten perfectly, which would it be and why? 
I think the cinema in a district across the Maas (river) and the police headquarters 
in Maastricht. These two meet the two conditions, written in the previous answer, 
perfectly. 

Hoen Architecten is active in many different areas in architecture and has extensive 
experience in healthcare, social housing, utilities and industrial heritage. Do you 
personally have an preference for a specific area in architecture? 
What area I personally like, for one reason or another, is designing nursing homes for 
the elderly in healthcare. It is very interesting. Healthcare is an constantly changing 
area in architecture, but has at the same time very little innovation. And that makes 
it interesting. For example, in the past architects often drew handrails in the hallways 
of care homes and nursing homes and for a long time it was essential. However, 
nowadays people receive wheelchair or a walking frame when they are disabled and 
not able to walk. And nobody realises that they do not have a free hand left to make 
use of the handrails. So in a way, the handrails are unnecessary and if you remove 
them on both sides of the hallway, it will save 40 centimetres in corridor width. 

What method or methods applies Hoen Architecten in a design process regarding 
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creating and presenting a particular design to a client? (Such as sketches, models, 3D 
visualisations, etc.)
I work mainly with hand drawn sketches, due to the fact that I am not able to draw on 
the computer. So I really just sketch and am still quite old fashioned. We only make a 
3D render when clients do not understand our sketches drawn by hand, but it is not a 
standard for us. I think it is unfortunate that today’s drawings are all made by computer 
instead of by hand. It loses its personal touch. 

Hoen Architecten has been working with renowned architects from the Netherlands 
and from abroad including Mario Botta, Jo Coenen and David Chipperfield. How 
have these collaborations been realised?
True, a few of them came in 1987 to the Netherlands where I met them for the first 
time. Jo Coenen developed at the time a masterplan for the district Cérampique in 
Maastricht, which attracted foreign architects. Those foreign architects needed support 
from local architects for things like applying for a building permit. So we worked with 
quite a number of renowned architects and Mario Botta was one of them. I worked in 
collaboration with David Chipperfield for a project in Venlo and I personally invited 
him for a project in Maastricht. It contained an old hotel which had to be rebuilt. David 
Chipperfield was responsible for the interior, due to the fact that the client wanted 
something special. In the end, the collaborations are realised in both ways. Either 
architects invite us or we invite them. 

You just mentioned that you have worked with Mario Botta in 1987. Were there more 
projects where Mario Botta was part of the collaboration with Hoen Architecten?
Yes, there were a few projects. For example the Monarch in Den Haag and La 
Fortezza in Maastricht. Both in the Netherlands. The design process of the Monarch 
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in Den Haag started in 2001 where I worked for 7 à 8 years together with Mario 
Botta. Our first meeting took place in Lugano, Switzerland, where Mario Botta had 
his office at that time. So I took the plane at September 9, 2001, to Switzerland. 
Beforehand, my son had asked me if he was allowed to see a particular movie about 
planes which I approved. On my way to the airport, my son calls me and he says: 
“There are planes flying into the World Trade Center” and I thought he meant in the 
movie. But later I realised it was actually true. When I arrived in Lugano, Mario Botta 
and I did not talk about anything else then the attack instead of the design. And the 
strange thing was that the original buildings at the location in Den Haag, the site of 
the new project, consisted of two towers. That is a story that I will always remember 
myself. And another time, we had to design a clubhouse for golf players in Maastricht. 
A wonderful design in a beautiful landscape. Unfortunately, it was never realised. 
About the realisation of La Fortezza in Maastricht I have to go back in time. Basically 
the collaboration was the same, both sketching. That is what I loved about Mario Botta 
as well, his sketching. One time when I had a meeting with him in Lugano to discuss 
our design and the possibilities you would think he reserved time for us. Unfortunately, 
he had a meeting with two other clients as well at the same time. When he came to 
the Netherlands for a meeting we made sure that we reserved plenty of time for him.

Are there certain aspects in a design process which had high relevance for you, but 
were less important for Mario Botta? Or the other way around? 
In a collaboration with architects there is always a chance that opinions are different 
from one another. When this happened with Mario Botta and me it was always the 
problem that we had to deal with the regulations. Mario Botta has less affinity for 
regulations. But our opinions were almost always on the same level. I actually really 
enjoyed working with a renowned architect, like Mario Botta. This, because during a 
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design process he gets things done which I will never be able to. It is really nice to get 
the opportunity to experience this up close. 

Mario Botta is known for his use of light in his designs, mainly the use of skylights. 
Could you explain how he applied this aspect in the designs during your collaborations 
with him?
During our collaborations Mario Botta designed around 90 per cent of the project. I 
had the other 10 per cent for technical aspects. So unfortunately I am not sure what 
his vision is about using light in his designs. What I do know, is that the office in 
Lugano had small windows. Mario Botta believes that a framework must be small to 
make sure people will look outside consciously. In this way, people see more through 
a small window then through a large window. The shape of the office in Lugano was 
a cylinder, where his staff was settled alongside the façade with the small windows to 
look outside. On top of this floor was a bridge, which was the office of Mario Botta. 
He looked down from his bridge into all those little boxes to monitor his employees. 
In the floor of the bridge was a glass frame where he could see the front door. In this 
way, he was always prepared for who was visiting him. 

And with regards to geometry and materialisation? 
Mario Botta is a sculptor. From a basic volume as a starting point he begins his process 
of transformation by taking geometric shapes out of the volume. He works according a 
few rules; you can push but cannot pull as long as the geometrical volume still remains 
visible at the end. For example, you have a cylinder. You are allowed to push certain 
shapes into the volume, but it is ‘forbidden’ to pull out that same shape. If you want 
to add extra space, then you have to add another geometric volume. Otherwise you 
deform the building. And in terms of materials he uses primarily masonry, concrete 



39

and aluminium. If you look at Céramique in Maastricht, you will see brickwork as 
you have never seen before. The contractor was only able to estimate the price by 
making samples for months on his own to find out how long it would take to build the 
entire building. There was no indication in advance and in the end it was three times 
the norm. It was a very complicated masonry design which proves the presence of a 
sculptor inside Mario Botta. This inspiration he received from Louis I. Kahn, who was 
also a sculptor. It is timeless. The designs of Mario Botta are already 30 years old, but 
they certainly do not give you that feeling. His design process is different than mine 
for example. We begin usually thinking about the brief and the spaces needed, but 
Mario Botta thinks the other way around. He starts with a volume and tries to fit in the 
program and then adjust the volume again. His designs emerges naturally and it is 
typically Mario Botta. You will recognize him straight away. 

Looking back at the collaboration with Mario Botta, are you able to see him as a 
master? As someone where you received new inspiration and ideals from? 
I find it remarkable that, despite he is a worldwide famous architect, he considered 
me as a colleague, as an equal person and the Master-Apprenticeship relation was 
not present at all. It just had to do with the fact that I know how to build such a design, 
about the logistics of an office and about the process of licensing. Then you are a 
positive support to Mario Botta and we complement each other when necessary. In my 
point of view it was an equal partnership. 

Would you accept another collaboration with Mario Botta in the future? 
Definitely. It was already scheduled. We intended to make a design somewhere in 
Enschede together, but unfortunately that is not going to happen. But if the opportunity 
ever arises, I am certainly going to say yes.  
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Fig. 50 Cathedral in 

Evry by Mario Botta 

1988-1995 

II.
LIGHT & SHADOW

RESEARCH
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27. Botta (2004) p.8

ELEMENTS OF LIGHT

Light is for Mario Botta the most essential component to let a space exist. Light will 
bring spaces to life by interacting with the geometric lines of the space, with the 
textures of the materials where the space is made out of and creates shadows and 
thereby inner depth. Therefore, a space without light is not a space at all. Mario Botta 
says in his book Light and Gravity that: 

 “Light is a natural entity that exists above and beyond architecture, and its  
raison d’être lies in its confrontation with the constructed work, in the passage of time 
through the solar cycle and in the continuous change of seasons.”27 

The interaction of light with an inner space is depended on the behaviour of nature. 
Meaning, the amount of incoming light depends on aspects, such as how cloudy the 
sky is, what hour of the day it is and what day of the year it is. A higher amount of 
incoming light will be reached on a bright sunny day in summer, when the sun is high 
in the sky. The amount of incoming light is less on a dark rainy day in fall when the 
sun is low. Light shows the relation between the architectural work and with the natural 
behaviour of its environment. It is the essence of how architecture will behave. 

In the many realized buildings of Mario Botta there are certain elements of how this 
light interacts with the inner space. In the following research five of those elements were 
analysed. It contains five different types of skylight in a rectangular space, each with 
a specific reference to Mario Botta’s architectural work, but translated in a personal 
model. The photographs of the physical models were taken in the daylight room at 
the Technical University of Eindhoven. With the use of a solar simulator (appendix), it 
was possible to provide a realistic light of the sun at the site of the new design. To set 



44

the location to Mendrisio, Switzerland in the computer, a longitude and latitude were 
necessary. Mendrisio has a latitude of 45.867 and a longitude of 8.983.28 With the 
opportunity to choose every hour of an specific day, photographs were created on 
March 7, 2016, at 8 am, 12 pm, 12:30 pm and 4 pm. Depending on the time set 
on the computer, the solar simulator moved his arm to the exact point of the sun in 
Mendrisio, Switzerland, and provided the light as realistic as possible. This process 
went on for each of the five elements of light. 

28. Travelmath 

(2016)
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Fig. 51 (Top)

Centre Dürrenmatt 

Neuchâtel (CDN), 

Switzerland

Fig. 52 (Mid) 

Physical model

Fig. 53, 54, 55 

(Bottom)

Photographs at 

8 AM, 12 PM, 4 PM

The first skylight of the research of the use of light in 
the designs of Mario Botta was the strip of light along 
the edges of a space. Mario Botta used this light in, 
for example, Centre Dürrenmatt Neuchâtel (CDN). The 
space where Mario Botta applied this element has a 
public function where many people passing by and 
which is accentuated with his circular shaped windows. 
The incoming light provides the routing through the 
museum in a subtle way. As you can see the light is 
changing during the day, but in this model it has only 
a clear outcome in the middle of the day. The light is 
subtle and in a way quietly present. Therefore, this type 
of skylight could work for the design studios situated 
underneath the square. This is meant to be a space 
where students can work in peace on their design 
without distractions from the people who are passing 
by. For this function, the subtle skylight along the edges 
of the space is perfect.
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Fig. 56 (Top)

The Cymbalista 

Synagogue & Jewish 

Heritage Center

Fig. 57 (Mid) 

Physical model

Fig. 58, 59, 60 

(Bottom)

Photographs at 

8 AM, 12 PM, 4 PM

The second element is a variation of the previous 
one. Both the square and the circle are combined 
and shows the well-known geometry of Mario 
Botta. The reference of this second element is The 
Cymbalista Synagogue & Jewish Heritage Center. 
The skylight in the reference is used as a sacred 
space. A space where people appreciating the 
silence and rest. The physical model is actually 
the opposite regarding the geometric shapes, due 
to the use of a rectangular shape as base. Even 
though, this light is as the previous one presented 
in a peaceful way and provides a subtle light from 
above. Therefore, this element is a good option for 
the classrooms and offices on the top floors.
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Fig. 61 (Top)

Museum of Modern 

and Contemporary 

Art

Fig. 62 (Mid) 

Physical model

Fig. 63, 64, 65 

(Bottom)

Photographs at 

8 AM, 12 PM, 4 PM

The next element is designed by Mario Botta in the 
Museum of Modern and Contemporary Art in Italy. 
Officially it is an outside space in the complex of 
the museum but the construction of the windows 
gives the feeling of an inside space. It provides a 
border to the space. This incoming light is not subtle 
enough for the functions in the new design, due to 
the enormous surface of glass. Only if it is used on 
a smaller scale, the incoming light with its created 
shadows will provide a playful effect in the new 
design. 
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Fig. 66 (Top)

Church of San 

Giovanni Battista

Fig. 67 (Mid) 

Physical model

Fig. 68, 69, 70 

(Bottom)

Photographs at 

8 AM, 12 PM, 4 PM

The fourth element is well known from the Church 
of San Giovanni Battista from Mario Botta. This 
skylight stands for itself and has a clear relation 
to his surroundings. Also this space is sacred and 
due to the large surface, the structure provides an 
interactive play of light on the inside. 

This skylight is an option for the design as an element 
on the square. If students want to discuss with their 
co-students about their work, this light will give a 
playful addition to the dark space underneath the 
ground. 
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Fig. 71 (Top)

Casa Sampietro in 

Pregassona

Fig. 72 (Mid) 

Physical model

Fig. 73, 74, 75 

(Bottom)

Photographs at 

8 AM, 12 PM, 4 PM

Last but not least, there is the skylight of the Single 
Family House in Pregassona by Mario Botta. This 
element accentuates the central hallway in this design 
and stands out from the rest of the building. The light is 
used for a small surface to mark a specific space inside. 
Even the thinnest strip of windows can give accent to a 
different spot in the space during the entire day. It is a 
great option for a central skylight to provide light for the 
lower floors in the new design. 
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Fig.  76

Schematic overview 

of the design concept

1. 2. 3.

4. 5.

6. 7.

8. 9.
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DESIGN CONCEPT

In this design, the main basic volume is a cube made of concrete with a wooden texture. 
Each side is equilateral and has a dimension of 18 meter (1). Based on the program extra 
space is added underneath the ground in the same grid. (2, 3) This part of the building is set 
in its environment with a small difference in height in comparison with the existing square. 
With an extra two steps the students are able to enter the building. This raise shows that there 
is a space below them, which gives a relation to the inside, and provides at the same time 
an area where students can sit and chat (9).

Because this design is based on light, the focus is more on the interior than on the exterior. 
Light interacts with the inner space by pushing geometric volumes into the building (4). 
In this way, openings are created (known as elements of light) and natural light has the 
opportunity to enter the space (5). Hereby, in the centre of the building, a rectangular shaped 
volume provides light for the lower floors (6). By adding geometric openings on each side, 
interaction with the other side of the building takes place defined by sightlines. The floor at 
the bottom can be used as an exhibition space enlightened by the natural skylight (7). 

Both the central volume as the other elements of light are used entirely as windows. Each 
elements of light has three window sides with transparency glass which allows light to confront 
the inner space and provides at the same time a relation between interior and exterior. The 
façade side of the pushed-in volumes is finished with vertical wooden blinds (8). Due to these 
wooden blinds a pattern of light and shadow interacts with the interior space in a playful 
way. The pattern shows not only the incoming daylight, but also works as a guideline for 
students. Through the changing position of the sun, a result of the passage of time and the 
continuous change of seasons, light lines confronts the constructed work variously. Starting at 
sunrise, the light follows a particular path through space from east to west until the sun goes 
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Fig. 77

View in central 

skylight 

down again. This changing pattern guides students through the day and despite students are 
working underground, the light gives them an indication of time. Overall, this design is quite 
minimalistic and introvert from the outside, but due to the lively play of light and shadow the 
inner space becomes powerful. 
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PERCEPTION OF TIME

As mentioned before, the design is partly underground. The students will work there most of 
the time in the design studios. Because of the design is interior oriented, there is almost no 
relation between the inside and outside. The only relation with the outside activities on the 
square is provided by the shadows of students passing by. These shadows do only exist due 
to the incoming light. Therefore, light is the visible source of the relation between the students 
outside in the open space and the students working underneath the square in the design 
studios. By placing the elements of light in the design studios, the light has the opportunity to 
interact with the inner space and to provide that relation. 

Incoming daylight is different every hour of every day and every day of every year. It 
depends on aspects such as changing seasons, the position of the sun, weather conditions 
and the passage of time. This has an effect on the amount of daylight falling into the space 
and on the behaviour of that particular light. Because the interior oriented design provides 
close to no relation to the outside world, there is also little perception of time. Students who 
work an entire day in the design studios will have almost no idea what hour of the day it is. 
Therefore, the aim of the elements of light is, besides providing daylight entering the space, 
to give the students an indication of time. The vertical wooden blinds will partly block the 
incoming daylight, which results in a pattern of light, shadow, light, shadow, and so on. To 
analyse how this pattern behaves during the day, a 1:50 model of the design was made. 
The next pages shown the photographs taken in the solar simulator at the Technical University 
of Eindhoven from the design studios underneath the square. The location was again set to 
Mendrisio, Switzerland, on respectively March 21, July 21 and December 21 in the year 
2016. Every hour from sunrise to sunset is captured in a photograph shown on the next 
pages of this thesis. 
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Fig. 78

Photographs taken 

from sunrise to sunset

15 PM

14 PM 10 AM

8 AM

21 MARCH 2016

16 PM

13 PM

12 PM

11 AM

9 AM
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Fig. 79

Photograph taken at 

12 PM
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Fig. 80

Photographs taken 

from sunrise to sunset

15 PM

14 PM 10 AM

8 AM

21 JULY 2016

16 PM

13 PM

12 PM

11 AM

9 AM
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Fig. 81

Photograph taken at 

12 PM
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Fig. 82

Photographs taken 

from sunrise to sunset

15 PM

14 PM

13 PM

12 PM

11 AM

10 AM

9 AM

8 AM

21 DECEMBER 2016
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Fig. 83.

Photograph taken at 

12 PM
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There are two different aspects analysed in this part of the research. First there is the aspect of 
passage of time by analysing the behaviour of the pattern of light and shadow from sunrise 
to sunset. Second, there is the aspect of the changing seasons and thereby the position of 
the sun during the year. The first aspects results in a changing pattern on the constructed 
wall in the design studios. However the sun moves van east to west, the pattern is shifting 
from west to east. Around noon, the beams of light and its relevant stripes of shadow are 
shining almost straight down. The elements of light providing in this way a sort of guideline 
of time for the students. In other words, they provide a unique sundial on the wall. The second 
aspect is clearly shown in the three photographs taken at 12 PM (right pages). The position 
of the sun ensures the vertical movement of the pattern. In March the light falls halfway on 
the wall, in July it almost reaches the floor and in December it almost does not even touch 
the wall. In the end, the different aspects of the changing incoming daylight will make every 
day unique. More importantly, they will provide the daylight needed for the students working 
underground and at the same time represent the perception of time.
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29. Deroisy & Deneyer 

(2011) p.1

DAYLIGHT FACTOR (DF)

The daylight in a specific space consist of two components; direct sunlight and diffuse 
light. The direct light is the light directly from the sun, through the window, into the 
space. It reaches the constructed work in a straight line. This provides a more dynamic 
result, depending on time, date and location. The diffuse light is the light that reflects 
on or transmitted by the walls, floors and ceilings in the space. It contains a minimum 
amount of light, which will always be more if the sun is shining and therefore less 
dynamic. The exact amount of incoming light is variable during the day and throughout 
the year. The sun and/or sky provides this light directly into the building. Because 
the amount of daylight changes many times and is not reliable, an overcast sky is 
considered to be the best option as a general daylight source. To obtain an indication 
of the amount of available daylight in a specific space in this design the most common 
metric is used, the Daylight Factor (DF). 

 “The daylight factor (DF) is a ratio that represents the amount of illumination 
for a given point available inside a building relative to the illumination present in the 
open field at the same time under an overcast sky.”29 

The daylight factor is used in a design process by testing a physical model in a 
sphere shaped simulator or in an rectangular shaped ‘diffuse sky simulator’ which the 
Technical University of Eindhoven provides (appendix). The illuminance is measured 
with a lux meter, the Hagner Digital Luxmeter EC1  (appendix). There are two relevant 
components which influence the percentage of the amount of daylight in a specific 
space. On one hand, there is the Illuminance in the open field and on the other hand 
the illuminance measured of a given point inside the building. Both have to be tested 
under the same overcast sky. The higher the percentage of daylight measured with the 
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lux meter, the daylight factor, the more incoming daylight is present in the room. It is 
expressed as followed:

Daylight Factor (DF) = (Illuminance inside / Illuminance open field) x 100 %

In the ‘diffuse sky simulator’ at the Technical University of Eindhoven the illuminance 
in the open field is 11990 lux. So for example, the illuminance of daylight measured 
in a specific point in the physical model is 300 lux. The illuminance in the open field 
is 11990 lux. This results in:

Daylight Factor (DF) = 300 / 11990 x 100 % = 2.5 %

The first thing that has to be done, is measuring the unobstructed open field. This 
can be done by placing the lux meter at the table in the simulator, leave the room 
and wait for about 10-20 minutes. The open field in the ‘diffuse sky simulator’ at the 
Technical University of Eindhoven is 11990 lux. The second step is the measurement 
in the physical model. By placing the model on a table in the center of the ‘diffuse sky 
simulator’, it can be measured as realistic as possible. The plans of the physical model 
are divided in smaller units by the use of a grid, which present the specific points. On 
these points the lux meter will measure the illuminance and provide at the same time 
a tool to write down the results. Because there was no glass in the windows of the 
physical model, there should be a correction of 20 per cent over the measured results. 
After the corrected illuminance is written at all the predefined points, the formula of 
the daylight factor will be the next step. The outcome will be a percentage for every 
predefined point in the model of the design, known as the daylight factor.
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To understand the results of the daylight factor test, a guideline is really helpful for 
determining. According to the European Norm (EN) design for educational purposes 
the amount of indoor illuminance lies between 200 lux and 500 lux.30 It states that the 
area for the reception will function properly with an illuminance of 200 lux and the 
workspace up to 500 lux. In this design, the aim for every area where students and 
professors spend more than several hours at a time is to get an illuminance between 
200 lux and 500 lux. In percentage, this will be between 2 per cent and 5 percent. 
This target value of the daylight factor contributes in determining whether a specific 
workspace actually has the correct amount of daylight. 

Fig. 84 (Top)

Model used for 

measurements

30. VaarwelTL (2011)
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The next pages are showing the results of specific points in the tested physical model 
on May 5, 2016 by using the ‘overcast sky simulator’ at the Technical University 
of Eindhoven. On the left pages the information is presented on which floor of the 
building those measurements were taken and the specific point in the building. The 
third and fourth column show the indoor illuminance on that specific point and the 
illuminance with a 20 per cent correction, because in reality there will be double glass 
which has an effect on the measurements. The fifth column presents the percentage by 
using the formula of the daylight factor. The pages on the right contain two plans of a 
specific floor of the building. The figure on top indicates the specific points where the 
daylight factor was determined. The bottom figure shows the percentage expressed 
in three gradients. White is used for the daylight factors higher than 5 %, mid grey 
is used for the factors between 2 % and 5 % and dark grey for the daylight factors 
lower than 2 %. 

When analysing the outcome of the daylight factor test, all of the percentages achieve 
the target value which was an illuminance between 200 lux and 500 lux. The physical 
model was made of white foam which has a high reflection factor. This material has an 
impact on the output by providing a slightly higher illuminance than it probably will be 
in reality. However, the daylight factor will, despite a correction due to the reflection, 
still achieve the target value of a percentage between 2 % and 5 %. At some point 
artificial light will be necessary to work properly for longer hours. This extra light is 
helpful on darker days, when the sun does not provide the light needed. But on a 
normal sunny day this should not be a problem. Taking this into account, the students 
and professors are able to work comfortably during the day. 
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Fig. 85 Guidelines 

daylight indoor

   Guidelines NEN-EN 12464-1: 2011:

   Ciruclation zones in buildings:      100 tot 150 lux
   Cafetaria:       200 lux
   Fitness:       300 lux
   Storage:       100 lux
   Medical care:       500 lux
   Office:       200 tot 750 lux
   Education:       200 tot 500 lux
   Industry:       200 tot 700 lux
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Floor 2

Office
Office
Office
Circulation
Kitchen
Sitting area
Circulation
Circulation
Circulation
Circulation
Circulation
Circulation
Circulation
Circulation
Circulation
Circulation
Classroom
Classroom
Circulation
Circulation

Number

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

Illuminance
(lux)

690
670

1270
730
780

1110
710
780

1290
730

1060
1770
790
830
830

2000
1130
1060
4320
2270

Daylight Factor
(%)

4,6
4,5
8,5
4,9
5,2
7,4
4,7
5,2
8,6
4,9
7,1
11,8
5,3
5,5
5,5
13,3
7,5
7,1
29,8
15,1

Illuminance (lux)
20% glass correction

552
536
1016
584
624
888
568
624
1032
584
848
1416
632
664
664
1600
904
848
3456
1816
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Fig. 86 (Top)

Lux meter points

Fig. 87  (Bottom)

Results converted 

into gradients

1

2

3

4

13

14

7 8 9

10

11 12

5 6

15 16

17 18

20

19

> 5%

2% > 5%

< 2%
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Floor 1

Office
Office
Office
Classroom
Classroom
Circulation
Circulation
Circulation
Sitting area
Kitchen
Circulation
Circulation

Number

1
2
3
4
5
6
7
8
9

10
11
12

Illuminance
(lux) 

650
660
730
760
660
510

1350
4860
860
530
470
450

Daylight Factor
(%)

4,3
4,4
4,9
5,1
4,4
3,4
9,0
32,4
5,7
3,5
3,1
3,0

Illuminance (lux) 
20% glass correction

520
528
584
608
528
408
1080
3888
688
424
376
360
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Fig. 88 (Top)

Lux meter points

Fig. 89  (Bottom)

Results converted 

into gradients

1

2

3

11

12

10 9

6 7

4 5

8

> 5%

2% > 5%

< 2%
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Floor 0

Exhibition/
Sitting area
(nr. 1-3)
Reception
Circulation
Circulation
Circulation
Kitchen

Number

1
2
3
4
5
6
7
8

Illuminance
(lux)

650
1250
650

1040
670
810
870
770

Daylight Factor
(%)

4,3
8,3
4,3
6,9
4,5
5,4
5,8
5,1

Illuminance (lux)
20% glass correction

520
1000
520
832
536
648
696
616
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Fig. 90 (Top)

Lux meter points

Fig. 91  (Bottom)

Results converted 

into gradients

1

2

3

8 7

5

4 6

> 5%

2% > 5%

< 2%
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Floor -1

Design Studio
Design Studio
Design Studio
Design Studio
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Design Studio
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Design Studio
Design Studio
Design Studio
Design Studio
Design Studio
Design Studio
Design Studio
Design Studio
Circulation
Circulation
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Design Studio
Design Studio
Design Studio
Design Studio
Design Studio
Design Studio
Circulation
Design Studio
Design Studio

Number

1
2
3
4
5
6
7
8
9
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12
13
14
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16
17
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19
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21
22
23
24
25
26
27
28
29

Illuminance 
(lux)
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860
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930
870
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630
410
630
650
410
490
490
510
590

1310
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890
420
460
640
660
550
690
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Daylight Factor
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6,2
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4,2
2,7
4,2
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2,7
3,3
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3,4
3,9
8,7
3,3
3,3
9,5
5,9
5,9
2,8
3,1
4,3
4,4
3,7
4,6
5,9

Illuminance (lux)
20% glass correction

680
768
688
408
744
696
408
504
328
504
520
328
392
392
408
472
1048
400
400
1136
704
712
336
368
512
528
440
552
712
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Results converted 

into gradients

Fig. 92 (Top)
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Floor -2

Exhibition
Workshop
Workshop
Workshop
Workshop
Workshop
Workshop
Kitchen

Number

1
2
3
4
5
6
7
8

Illuminance
(lux) 

1450
420
470
500
610
530
490
420

Daylight Factor
(%)

9,7
2,8
3,1
3,3
4,1
3,5
3,3
2,8

Illuminance (lux) 
20% glass correction

1160
336
376
400
488
424
392
336
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Fig. 95  (Bottom)

Results converted 

into gradients
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Fig. 94 (Top)

Lux meter points
2% > 5%< 2% > 5%
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Fig. 96 Model in 

surroundings

III.
LIGHT & SHADOW

UNIVERSITY OF ARCHITECTURE
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FIg. 97

Site 1:1000
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FIg. 98

Site 1:2000

Orientation built 

environment

 

Fig. 99

Site 1:2000

Routing

The location of the new extension for 
the Academy of Architecture Mendrisio 
(AAM) is at its current campus on the 
northwest of Palazzo Turconi. The 
position of this design is based on the 
surrounded buildings and the routing 
of the students over the Mendrisio 
campus. Following the shifting lines 
of the façades of the built environment 
and leave the direct routing from the 
train station to the Mendrisio campus 
open on the plot, the orientation for 
this design was set. 

SITE
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FIg. 100 (Top left)

Elevation

Southeast 1:300

Fig. 101 (Bottom left)

Elevation 

Northwest 1:300

Fig. 102 (Top right) 

Elevation

Northeast 1:300

Fig. 104 (Bottom right)

Elevation 

Southwest 1:300
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ELEVATIONS
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Fig. 104

Interior office space 

Floor 2
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Fig. 105 

Plan Floor -2

1:300

PLANS

depositsworkshop

At floor -2 the workshop and the deposits are situated. The center of the space, beneath 
the skylight, can be used as an exhibition area or a place where presentations can 
be held. The deposits is arranged to store the models from the architecture students. 
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Fig. 106

Plan Floor -1

1:300

design studiodesign studio

design studio

The design studios are at floor -1 partly underneath the square and partly in the main 
building. Light enters the building by the elements of light at the northwest façade and 
in the square. The space is divided into smaller units to have the opportunity to talk in 
private if needed.  



85

Fig. 107 

Plan Floor 0

1:300

exhibition

reception

The entrance is at the ground floor oriented on the southeast side of the building. The 
space is flexible and can be used as an exhibition space as well as a place to sit and 
chat.  
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Fig. 108 

Plan Floor 1

1:300

classroomclassroom

office

office

The first floor is arranged in offices and the smaller classrooms. Light is falling in the 
rooms by the elements of light on every side of the building. The horizontal circulation 
is on every floor in the center of the building around the central skylight. The vertical 
circulation, by stairs, is on the southeast side next to the same skylight. 
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Fig. 109 

Plan Floor 2

1:300

classroom

office

office

Offices are also situated on the top floor. The main classroom receives light from an 
element of light on the southwest side of the building and the opening on the southeast. 
Every floor is reachable by the elevator as well as with the staircase. 
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Fig. 110

Section 1:200
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Fig. 111

Section 1:300

SECTION
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Fig.112 Photograph 

of the design studio

CONCLUSION

Light brings space to life. Without light space does not exist. What we see, how we 
experience space and the perception of elements in that space will depend on how 
light interact with architecture and the built environment. The interaction of light with 
an inner space is depended on influential components, such as the position of the sun, 
passage of time, changing seasons, perception of time and the texture of materials. 
Light will show the relationship between the architectural work and with the natural 
behaviour of its environment. 

By analysing Mario Botta as an apprentice, I learned that he was inspired by his 
masters, Carlo Scarpa, Le Corbusier and Louis I. Kahn, during his education. They 
influenced Mario Botta in his architectural work and in the way he uses light in his 
designs. When Mario Botta became a master himself, he passed his philosophy on 
to architectural students and apprentices. Personally, I was inspired by Mario Botta 
as well. The thoughts about the use of base volumes, geometric lines and daylight 
were aspects which influenced my design. A cube is used as a starting point and all 
of the elements of light are geometric volumes. In my design is light the visible sign 
of the perception of time and the outside activities. By creating a pattern of light and 
shadow, which falls on an inner wall by the use of elements of light, an unique sundial 
is presented; the perception of time. If an architectural student walks to the entrance 
and passes by an element of light, a shadow will disturb this pattern; outside activities. 
This shows the relation between the architectural work and the environment. In the 
end, every day is unique and so will be the experience of space in this design.   
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APPENDIX

SOLAR SIMULATOR - TECHNICAL UNIVERSITY OF EINDHOVEN
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DIFFUSE SKY SIMULATOR - TECHNICAL UNIVERSITY OF EINDHOVEN
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TYPE OF LUXMETER USED IN THE LIGHT RESEARCH 
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Light & Shadow - Photographs is an addition to the master thesis Light & Shadow 
- University of Architecture, and contains all of the relevant photographs which 
were taking during the research. It represents the research of the new design of the 
extension of the Academy of Architecture in Mendrisio (AAM) focusing on light. All of 
the physical models, the photographs and the plans in this addition are made by the 
author and placed in chronological order.
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