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1.	 INTRODUCTION GRADUATION TOPIC

The topic of the graduation studio is the  Hembrug area, a former military 
production site located South of Zaandam, Netherlands. Within the fortification 
“de stelling van Amsterdam” the Hembrug site functioned as the central point 
where weapons and ammunition were not only produced, but also tested. With 
the military leaving the site in 2000 it has become a large area to redevelop in 
the metropolitan area of Amsterdam. The object of the graduation is a building 
ensemble named the Ladder. The Ladder consists of 5 factory buildings, with a 
total floor surface of 7400 m², located in the South-East part of the military terrain. 
In this building, the shells of large grenades were produced. Notable is the fact 
that buildings in this ensemble are built within a span of 50 years (1926-1969). 

The current trend in de development of the industrial harbour areas along the IJ 
and the Noordzeekanaal is to transform into living and working areas, to expand 
the metropolitan area of Amsterdam. This means that the overall inquiry of the 
project is that the area needs to be redeveloped, but the buildings, with their 
specific cultural historic values, are not direct in a usable state. The result of this 
graduation project is the architectural elaboration of the building ensemble The 
Ladder in relation to the cultural historical and social context. The new function 
of the ensemble will be a sport village, including housing and a public swimming 
pool. 

Main question of the graduation research: 

How can the Ladder be transformed to a neighbourhood reinforcing complex 
but keep its cultural historic and atmospheric values?
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ARCHITECTURAL VALUES BUILDING TECHNICAL VALUES CULTURAL HISTORICAL  VALUES

LAYERS IN TIME AND EVIDENCE 
OF HISTORICAL USE

DEVELOPMENT AND EXPERIMENTATION IN BUILDING 
TECHNIQUES IN A SPAN OF 50 YEARS 

2.	 GENERAL CONCLUSIONS OF THE BUILDING ANALYSES

SEQUENCE OF ATMOSPHERES AND DAYLIGHT
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1. REACTION ON THE ANTHROPOCENE 2. INFILL & GESTALTRECYCLING 3. REDESIGN SKIN & APPLYING ZONES

3.	 TRANSFORMATION STRATEGIES
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- DIFFERENT CLIMATE ZONES WITH DIFFERENT 
IMPACT ON THE EXISTING 

-  SHEARING ENERGY BETWEEN FUNCTIONS DURING THE DAY

-  SAVING ENERGY DURING THE YEAR 

- CONSCIOUSNESS OF HUMAN IMPACT

- THE FORMER FUNCTION OF THE AREA

-  CONTRAST BETWEEN NATURE AND 
   INDUSTRIAL LANDSCAPE

- CONTINUITY OF THE HISTORICAL PROCESS

- NEW FUNCTIONS FITTING IN EXISTING SPACES 

- USE OF EXISTING STRUCTURE
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4.	 20x20x20 MODEL

This abstract model is made for the P1 presentation to summarize some of the 
findings of the research that I found personally interesting and with which I want 
to continue.

In the model a wrapped the building around a sphere, as if it becomes its own 
world, existing of interiors. In this way you can never perceive the spaces at the 
same, but you can only experience them in a sequence. 
I also took this model to discussing the Anthropocene. Can nature take back the 
Ladder? 
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5.	 POSITION PAPER
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LSRM FINAL ASSIGNMENT 
Self-Assessment on Research Methods 
Abel van Unen 4523113 
December 6, 2018 
 

Tectonic thinking in the design process   
 
 
I INTRODUCTION 
Research methodology in architecture is fundamental for the justification of the research and the final 
product. Within the Architecture Master studios of the TU Delft, each studio has its main focus point 
with corresponding research methods. I chose for the graduation studio Heritage and Architecture, 
because I appreciate the research of materials and history. This is an important topic in this studio 
because its starting point is the focus on a specific site with specific existing buildings. The overall 
design problem is that the buildings are in a state that it doesn’t function anymore, but before one can 
solve this, the subject must be researched on different levels. The method of the Heritage studio is to 
start with an architectural, technical, historical and cultural analysis of the site before one starts with 
the design process.  
 
The subject of my graduation is located on an industrial military terrain in the south of Zaandam, the 
Netherlands, and consist of five industrial sheds used for the production of grenade shells, which 
together are named the Ladder. An interesting aspect is that the buildings grew against each other in 
a time span of 50 years; from the1920’s till the 1970’s. Because the production line included all 5 
buildings, the interconnection between the different buildings from different periods is still present, 
which results in a sequence of different unique atmospheres. And on this point, I started to think about 
research methods, because how does one translate atmospheres in a research? One of the main 
conclusion of the analysis of The Ladder was that the different atmospheres sensed during the visits 
are a product of form, materialization and connections of materials. This means that not only 
architectural aspects have influence on the experience of different the buildings, but because of the 
visibility of the structures and materials and especially the connection of materials; the architectural 
and technological aspects liquefy into each other.  
 
In most of the architecture studios at the TU Delft the research of materials is done near the end of the 
project, which is also appointed during the lecture “Material Culture” of Eireen Schreurs1. This lecture 
opened my eyes about the research methods of materialization in architecture. I always felt that, 
during the design, there is far more focus on form instead of material and I was not aware of research 
methods about this subject. Now I have done the research to the existing materials, I am not sure how 
to integrate that in the design process. Therefore, the research question for this paper will be: how can 
the research on materials be included in the design process?  
 
II RESEARCH-METHODOLOGICAL DISCUSSION 
So far, in the technical research of the Heritage studio, I have focused on the different types of 
structures and use of materials and placed them on a time scale. By researching the history of these 
materials and building techniques, we know why different materials are used; because of 
developments, labor costs etc., but that are very technical facts; they are not explaining why these 
technical elements have an influence on the perception of these buildings or how we can use them in 
our design research. To get grip on the essence of these building components in relation to how they 
are perceived, we can look the notion of the tectonics, constructed by Gottfried Semper (further 
explained in the next chapter). In his book Studies in tectonic Culture Kenneth Frampton points out 
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that Semper studies about the tectonic go beyond the technical sphere by saying; “I am alluding to the 
mere not revelation on constructional technique but rather to its expressive potential”.2   
 
If we want to research tectonics in our design process, we have to know more about how research 
within designing works. Donald Schön described designing as reflective conversation with the 
materials used, which can be sketches, model making or other design acts. During the design the 
designer acts and reflects at the same time. Schön named this process “reflection-in-action” in which 
the designer becomes a researcher in the practice context and he or she “does not separate thinking 
from doing”.3 According to Nigel Cross, everyone has to some degree certain design abilities, which 
are “multi-faceted cognitive skills”4. He argues that designers have trained these skills of non-verbal 
thinking and communication, and use certain “codes” to translate abstract ideas and requirements;  
“Essentially, we can say that designerly way of knowing rest on the manipulation of non-verbal codes 
in the material culture; these codes translate ‘messages’ either way between concrete objects and 
abstract requirements; they facilitate the constructive, solution-focused thinking of the designer…”5 We 
can see tectonic aspects in architecture as a certain set of codes within a “object language” that we 
use to express certain values of materials, structures and connections.   
 
It is important to understand the way we use this “object language” in design because how we 
integrate materials and tectonic thinking is changing. This is because the way we look at materials in 
architecture is undergoing a transition at two levels; first, the role of the architect is changing and 
secondly, how architects assess materials changes. Architect and writer Neil Leach argues that where 
the architect used to be the “genius creator” who’s primary goal is to design, contemporary architects 
have become “the controllers of processes, facilitating the emergence of bottom-up form-finding 
processes that generate structural formations.”6  Designing by programming and parametric modelling 
and making by digital fabrication processes, such as CNC milling, laser cutting and 3D printing, makes 
architects and designers validate their used materials different; they seek for measurable qualities 
instead of tectonic quality. Leach names this alteration ‘New Materialism’ which he describes as being 
a new theory; “The key behind New Materialism is to recognise that the emphasis today is not on 
symbols but on material expressions. We are concerned less and less with symbolic content – what a 
building might ‘mean’ – and more and more with performance and material behaviours.”7  
 
Frederik Nilsson, head from the Department of Architecture at Chalmers University of Technology, is 
also studying this transition of a changing view on tools and materials and he argues that “Information 
technologies and computerized tools for design continuously urge us to rethink built architecture, 
architectural practice and our interaction with tools and materials.”8  As example he discusses the 
method of Lars Spuybroek, who is quite an experimental architect, but uses the computer as an 
constructive medium, not as a representational one. To prevent himself from falling in the trap of 
“ideas first, materialisation second”, Spuybroek tries to keep a continuity between the design process 
and fabrication and by doing this he is addressing the separation between form and tectonics. 9    
 
III RESEARCH-METHODOLOGICAL REFLECTION 
The ideas of Gottfried Semper about the four elements of architecture are helping to name the non-
verbal codes in the material culture, which enables to discuss research and research methods. In the 
theory of the four elements, Semper categorized types of materials “according to their technical 
purpose”; 1) the terrace (stereotomy), 2) the structure and the roof (tectonics), 3) the walls and 4) the 
hearth. These elements are based on “the four main categories into which raw materials can be 
classified according to their characteristics”; 1) masonry, 2) carpentry, 3) textiles and 4) ceramics.10 In 
his Stoffwechsel- (metabolism) theory, Semper pointed out that history of culture manifests in 
architectural elements that are expressed in a different mode to retain a certain symbolic value. This 
can be seen for example in the triglyphs of a Greek temple, which are evidence of the original used 
wooden beams. This even goes further in the fact that the using of masonry bounds can be seen as 
an interpretation of weaving, which was, according to Semper, the primary space dividing element in 

from the course on research methods
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architecture.11 Thus, we can state that the theory of Semper about the four elements is not bounded 
by the historical use of specific materials but origin from the process of making.  
 
Tectonic thinking in architecture is a method to describe different materials in relation to their 
fabrication, context and cultural use. It is a certain way to do research, but how do we describe this 
method? In his paper Knowledge in the Making, Frederik Nilsson refers to two contrasting scientific 
research models discussed by Deleuze and Guattari; the royal science and the nomad science. Royal 
science stands for “searching for laws through constants and relationships between variables, finding 
forms and first principles” and nomad science; “concerned with the relationship between material-
force, rather than matter-form, unconcerned with finding constants, but with producing change and 
transformation, the making of new worlds.” Where royal science is more focused on controlling the 
world by measuring it at a distance, nomad space is more “close to the material, tactile and manual, 
rather than the visual.”12. Here we can place the transition in contemporary designing, described in the 
previous chapter, to this notion of different sciences. Where designing with tectonic aspects in an 
architectural project is very based on the making process, close to the materials by making models 
and sketches (nomad science), contemporary digital design processes create a larger distance 
between the designer and the material object (royal science).  
 
A nomad science way of doing research is visible in the drawings of Carlo Scarpa. Architect and 
architectural theorist Marco Frascari describes Scarpa’s drawings as follows: “The lines, the marks on 
the paper, are a transformation from one system of representation to another. They are a 
transformation of appropriate signs with a view to the predicting of certain architectural events, that is, 
on the one hand the phenomena of construction and the transformation by the builders, and on the 
other hand, the phenomena of construing and the transformation by the possible users.” On the same 
piece of paper, Scarpa constructs details viewed from different angles and sections and he uses 
different ways of sketching and coloring in the same drawing to emphasize different layers who “… 
present several layers of thought.”13 see figure 1. Scarpa did not only used this way of researching by 
sketching on the level of materials, but also used for functional schemes. And that is what Spuybroeks 
vision on Samper’s tectonic theory of the four elements is about; that it is not only a concept of the 
joining of architectural elements, but that it can be used on the different levels of architectural 
organization, from massing to textures, as “states of aggregation, of density or rigidity”.14 We can 
summarize that tectonic designing is linked to a certain way of researching, described by nomad 
science, in which there is a close interaction between the material and the designer. This way of 
working is not only bounded to the designing of details but can also be used on larger scales.  
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Fig. 1 Drawing of Carlo Scarpa, Venice 1984 
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Ákos Moravánszky, writer of the book Metamorphism, also thinks of the theories of Semper on a 
larger level and links the notion Stoffwechsel to the transformation of a building during the life span of 
it. First there is the idea, which is transformed into a sketch, from technical drawing to a building, but 
then the building is not finished; what follows are the phases of alteration, expansion and eventually 
restoration and reconstruction.15 Thus Moravánszky sees the theory of Stoffwechsel not only as 
transformation of materials and tectonic connections overtime, but that it also can be interpreted 
during the life time of a single building. In all these phases the building can be reinterpreted by 
someone in its idea, form and materialization; the life of a building is an ongoing design process.  
 
IV POSITIONING 
Contemporary digital revolutions in designing are changing the way architects work and how they 
do research on materials and structures. Nowadays we tend to look to the technical performance 
instead of the influence on the embodied experience. And this makes sense of course; we are now 
living in a world where capitalism, efficiency and sustainability are expressed in numbers, not in 
experiences. But because my master thesis deals with an already existing building, that contains a 
strong tectonic experience, it would be useful to, as Nilsson puts it, not to fall into the trap of -ideas 
first, materialisation second- but use the notion of the tectonics to strengthen those valuable qualities 
of experience.  
 
The notion of the two types of sciences, royal and nomad, described by Deleuze and Guattari are 
useful to distinguish certain research methods. For the technical research of the Ladder, I analyzed 
the different building elements in three different ways, see figure 2. First, I started with the 
digitalization of old drawings so that could compare the different structures in the computer. This was 
really a royal science method, based on facts; and from a distance. But the materiality was lost; I was 
comparing lines on a computer screen. That is why I, based on the theory of Semper, extended the 
research with a closer look the type of elements, a more nomad science method, focusing more on the 
experience of the elements. And finally, I concentrated on how elements and materials are connected 
in the building, by drawing the details by hand. The three research methods are forming a wider image 
together, they answer different questions between the performance and the symbolic values of the 
materials.  

 
Fig. 2 Summary of research on building elements in The Ladder, Hembrug, Zaandam. All drawings and photographs by author, 

 except the photograph of stereotomics, which is made by Rene Ros, date unknown. 
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Now we have seen the research on the existing materials, we can look to the next step of the Heritage 
and Architecture studio; the designing of the redevelopment. I can now answer the research question 
with that there is not one specific method to research materials during the design process, but it has to 
do with the integration of a nomad science way of research in the whole design process. In my 
interpretation a nomad science way of research in architecture is described by Schön with thinking 
and doing at the same time; sketching and modelmaking and at the same time taking design 
decisions. To include materials in the design process it is important to focus on the making process 
during the different phases of the design. This is related to the research methods of Scarpa and 
Spuybroek. For Scarpa it was his overall design method, for Spuybroek a way to not let the computer 
take over the representation of the design.  
 
In my opinion there is little attention towards this transition to digitalization of designing at the TU Delft. 
The tools of the architect are changing and so is the role of the architect. Neil Leach might be seeing 
‘New Materialism’ as an opportunity for new ways to design with materials16, but he doesn’t discuss 
the consequences of this focus on performativity, on the final building. I believe we have to be aware 
of the distance the computer creates between the replication on screen and the real materials, 
because this also creates the distance between the architect and the final product.  
 
The theories of the four elements of architecture and Stoffwechsel are useful to understand elements 
with their architectural values because they connect material to function, form and culture. And maybe 
it is time for a contemporary version of the four elements, in which cultural, symbolic and performative 
values are combined. This would be helpful for students to substantiate their materialization instead of 
making intuitive decisions in the last phase of the design project. I will especially adopt the ideas on 
the theory of Stoffwechsel by Moravánszky for my graduation project; because it explains how 
features of existing materials and details can be transferred in new additions and replacements, made 
of other or contemporary materials; not only through the ages, but as well during the lifespan of a 
single building.  
 
 
 
 
V BIBLIOGRAPHY 
 

1 Lecture by Eireen Schreurs, Material Culture, October 18, 2018.  
2 Kenneth Frampton and John Cava, Studies in Tectonic Culture the Poetics of Construction in Nineteenth and Twentieth Century Architecture 

(Illinois: Grahan Foundation for Advanced Studies in the Fine Arts, 1995), 2.  
3 Donald Schön, The Reflective Practitioner. How Professionals Think in Action, (New York: Basic Books, 1983), 68.  
4 Nigel Cross, Designerly Ways of Knowing (Basel: Birkhäuser, 2007), 41. 
5 Nigel Cross, Designerly Ways of Knowing (Basel: Birkhäuser, 2007), 27. 
6 Neil Leach, New Materialism (Urban Flux, 2009), 6-7. 
7 Neil Leach, New Materialism (Urban Flux, 2009), 5-6. 
8 Frederik Nilsson, Architectural assemblages and materializations - Changing notions of tectonics and materiality in contemporary 

architecture, in Structures and Architecture. Concepts, Applications and Challenges (London: Taylor & Francis Group, 2013), 413.  
9 Frederik Nilsson, Architectural assemblages and materializations - Changing notions of tectonics and materiality in contemporary 

architecture, in Structures and Architecture. Concepts, Applications and Challenges (London: Taylor & Francis Group), 413.  
10 Gottfried Semper, Style in Technical and Tectonic Arts; or, Practical Aesthetics, transl. (Los Angeles: Getty Research Institute, 2004), 109. 
11 Gottfried Semper, Style in Technical and Tectonic Arts; or, Practical Aesthetics, transl. (Los Angeles: Getty Research Institute, 2004), 247. 
12 Frederik Nilsson, Knowledge in the Making. On Production and Communication of Knowledge in the Material Practices of Architecture 

(FORMakademisk, 2013, April 2, Vol. 6 no.2) 7-8. Based on Gilles Deleuze and Felix Guattari, A Thousand Plateaus (londen: The Athlone 
Press, 1987), 369-370. 

13 Marco Frascari, THE TELL-THE-TALE DETAIL (VLA 7: The Building of Architecture, 1984), 31-32.  
14 Frederik Nilsson, Architectural assemblages and materializations - Changing notions of tectonics and materiality in contemporary 

architecture, in Structures and Architecture. Concepts, Applications and Challenges (London: Taylor & Francis Group, 2013), 413-414.  
15 Ákos Moravánszky, METHAMORPHISIM¸ Material change in Architecture (Basel: Birkhäuser, 2018), 181. 
16 Neil Leach, New Materialism (Urban Flux, 2009), 2. 

 
 
 
 

 
6 

 

Now we have seen the research on the existing materials, we can look to the next step of the Heritage 
and Architecture studio; the designing of the redevelopment. I can now answer the research question 
with that there is not one specific method to research materials during the design process, but it has to 
do with the integration of a nomad science way of research in the whole design process. In my 
interpretation a nomad science way of research in architecture is described by Schön with thinking 
and doing at the same time; sketching and modelmaking and at the same time taking design 
decisions. To include materials in the design process it is important to focus on the making process 
during the different phases of the design. This is related to the research methods of Scarpa and 
Spuybroek. For Scarpa it was his overall design method, for Spuybroek a way to not let the computer 
take over the representation of the design.  
 
In my opinion there is little attention towards this transition to digitalization of designing at the TU Delft. 
The tools of the architect are changing and so is the role of the architect. Neil Leach might be seeing 
‘New Materialism’ as an opportunity for new ways to design with materials16, but he doesn’t discuss 
the consequences of this focus on performativity, on the final building. I believe we have to be aware 
of the distance the computer creates between the replication on screen and the real materials, 
because this also creates the distance between the architect and the final product.  
 
The theories of the four elements of architecture and Stoffwechsel are useful to understand elements 
with their architectural values because they connect material to function, form and culture. And maybe 
it is time for a contemporary version of the four elements, in which cultural, symbolic and performative 
values are combined. This would be helpful for students to substantiate their materialization instead of 
making intuitive decisions in the last phase of the design project. I will especially adopt the ideas on 
the theory of Stoffwechsel by Moravánszky for my graduation project; because it explains how 
features of existing materials and details can be transferred in new additions and replacements, made 
of other or contemporary materials; not only through the ages, but as well during the lifespan of a 
single building.  
 
 
 
 
V BIBLIOGRAPHY 
 

1 Lecture by Eireen Schreurs, Material Culture, October 18, 2018.  
2 Kenneth Frampton and John Cava, Studies in Tectonic Culture the Poetics of Construction in Nineteenth and Twentieth Century Architecture 

(Illinois: Grahan Foundation for Advanced Studies in the Fine Arts, 1995), 2.  
3 Donald Schön, The Reflective Practitioner. How Professionals Think in Action, (New York: Basic Books, 1983), 68.  
4 Nigel Cross, Designerly Ways of Knowing (Basel: Birkhäuser, 2007), 41. 
5 Nigel Cross, Designerly Ways of Knowing (Basel: Birkhäuser, 2007), 27. 
6 Neil Leach, New Materialism (Urban Flux, 2009), 6-7. 
7 Neil Leach, New Materialism (Urban Flux, 2009), 5-6. 
8 Frederik Nilsson, Architectural assemblages and materializations - Changing notions of tectonics and materiality in contemporary 

architecture, in Structures and Architecture. Concepts, Applications and Challenges (London: Taylor & Francis Group, 2013), 413.  
9 Frederik Nilsson, Architectural assemblages and materializations - Changing notions of tectonics and materiality in contemporary 

architecture, in Structures and Architecture. Concepts, Applications and Challenges (London: Taylor & Francis Group), 413.  
10 Gottfried Semper, Style in Technical and Tectonic Arts; or, Practical Aesthetics, transl. (Los Angeles: Getty Research Institute, 2004), 109. 
11 Gottfried Semper, Style in Technical and Tectonic Arts; or, Practical Aesthetics, transl. (Los Angeles: Getty Research Institute, 2004), 247. 
12 Frederik Nilsson, Knowledge in the Making. On Production and Communication of Knowledge in the Material Practices of Architecture 

(FORMakademisk, 2013, April 2, Vol. 6 no.2) 7-8. Based on Gilles Deleuze and Felix Guattari, A Thousand Plateaus (londen: The Athlone 
Press, 1987), 369-370. 

13 Marco Frascari, THE TELL-THE-TALE DETAIL (VLA 7: The Building of Architecture, 1984), 31-32.  
14 Frederik Nilsson, Architectural assemblages and materializations - Changing notions of tectonics and materiality in contemporary 

architecture, in Structures and Architecture. Concepts, Applications and Challenges (London: Taylor & Francis Group, 2013), 413-414.  
15 Ákos Moravánszky, METHAMORPHISIM¸ Material change in Architecture (Basel: Birkhäuser, 2018), 181. 
16 Neil Leach, New Materialism (Urban Flux, 2009), 2. 

 
 
 
 



14

6.	 DEMOLITION DRAWINGS
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7.	 CLIMATE CONCEPT
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 REUSE ENERGY, YEAR CYCLE

REUSE ENERGY, 
DAY CYCLE

SOLAR EIS BUFFERS 3 X 300 M³

SOLAR CELLS IN GLASS 600 M² (60% OF GLASS SURFACE)

180 SOLAR HEAT COLLECTORS 490 M²  

ZINC ROOF STANDING SEAM

2500 M² GREEN ROOF SLIGHTLY INTENSIVE

7.1 ROOFPLAN
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7.2 DAILY USE OF FUNCTIONS 

swimming pool

swimming pool

swimming pool

houses

houses
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use of functions in one day
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CLIMATE ZONES

swimming pool 

temperature in Celcius humidity in % type of ventilation 

mechanical

mechanical

mechanical

mechanical

mechanical

hybrid

hybrid

hybrid

hybrid

min. min. max. max.

�tness hall

group lesson rooms

changing rooms

o�ces/workspaces

housing

technical/ storage 
space

in-between space 
staying
in-between space 
moving

23 50 70

40

40 60

40 60

40 60

40

40 60

40 60

32

18

24

20

26

26

23

2318

16 23

26

12

15

26

16 26

winter summerwinter summer

65

65

65

40

7.3 CLIMATE ZONES
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7.4 ENERGY STORAGE DURING THE YEAR

HEATING SEASONCOOLING SEASON

warmth from the sun

warmth from the sun

low temperature 
heating

extra heat of crystallization

high temperature 
cooling

SolarEis-Bu�er

warmth from the air 
rest warmth 

rest warmth 

outside building

inside building
climate

 system 

ca. 20°C

0°C

WARM WATER

ICE

SU
M

M
ER

W
IN

TER

AUTUMN

SPRING
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7.5 SHARING ENERGY DURING THE DAY

swimming pool

swimming pool

swimming pool

houses

houses

houses

o�ces/ meeting

o�ces/ meeting

o�ces/ meeting

o�ces/ meeting

use of functions in one day

need for energy on a winter day

need for energy on a summer day

6.00 12.00 18.00 24.00
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Solar Eis tank in basement of 
new addition 

local technical space

supply and exhaust of low 
temperature heating

7.6 LOW-TEMPARATURE ENERGY 
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local technical spacelocal technical space

schematic �eld of low temperature 
�oor heating zone
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local technical space

ventilation zone

fresh air supply (from shady south side)

shadow side

air exhaust (via roof )
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7.7 CLIMATE SECTION WINTER DAY SCHEME 

passive ventilation 
wind chimney

heat pump
heat pump

low temperature  
heating supply 

solar eis tank

local installation unit

local installation unit

rest heat 
between functions /
climate zones

local installation unit

heat 
recovery 

ventilation

�oor 
heating

heat 
loss

air
exhaust 
with CO2 
measurment

fresh air 
input

preheated  
ventilation 
supply

WINTER DAY SCHEME 

passive ventilation 
wind chimney

heat pump
heat pump

low temperature  
heating supply 

solar eis tank

local installation unit

local installation unit

rest heat 
between functions /
climate zones

local installation unit

heat 
recovery 

ventilation

�oor 
heating

heat 
loss

air
exhaust 
with CO2 
measurment

fresh air 
input

preheated  
ventilation 
supply
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SUMMER DAY SCHEME 

passive ventilation 
wind chimney

heat pump
heat pump

low temperature  
heating supply 

solar eis tank

local installation unit

bypass

local installation unit

rest heat 
between functions /
climate zones

local installation unit

heat 
recovery 

ventilation

�oor 
cooling

heat exhaust by 
overheating

shadingair
exhaust 
with CO2 
measurment

fresh air 
input

from shadow 
(south) side 

precooled  
ventilation 
supply
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7.8 INSULATION STRATEGIES

insulated space insde bigger space (box in box)

small adaptions of the existing (semi climated spaces)

insulation of space on the exterior side

insulation of space on the interior side 

new insulated space, independent from existing building
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8.	 RESEARCH SWIMMING POOL / ROOF STRUCTURE 

PRESERVING THE CONCRETE SHELLS INDOOR CLIMATE FOUNDATION

condensation affecting structure (carbonation)
	 - new roof above excisting

acoustics and thermal insulation
	 - vapor-repellent layer on 1/3

placement of pool	
- on place of wellrings
- reuse foundation poles

prevent floating when the pool is empty
- extra thick foundation slab

reuse heat and drainage of moisture
	 - exhaust of air above shell structure

1/3 2/3

chlorine affecting structure (carbonation)
	 - filter with UV light

8.1 OVERVIEW SOLUTIONS
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18m 11m

8.2 NEW ROOF STRUCTURE 
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25- 28 ºC

23- 32 ºC

25- 28 ºC

8.3 VENTILATION 
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heat 
loss

25- 28 ºC

23- 32 ºC

25- 28 ºC

8.4 HEATING
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9.	 DRAWINGS 
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9.1 SITEPLAN  - 1:1000
0m 50m 100m
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9.2 FLOORPLAN 01 - 1:500

A A
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H
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F

F

office 
23  m²

health specialist office 
23  m²

health specialist office 
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technical space swimming pool
300 m² (two floors)

studio
first floor
28  m²

housing unit
first floor
85 m²

p+ 3100

p+ 4100

I
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sport room
yoga/dans 
110 m² 

technical 
space
50 m² 

office 
23  m²

room
14 m²

p+ 3600

p+ 3695

p+ 3100
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9.3 FLOORPLAN 02 - 1:500

sport room
yoga/meditation 
60 m² 

A A
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D
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F

F

A A

B
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C
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D
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E
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G
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H
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F

F

studio
second floor
22  m²

housing unit
second floor
24 m²

p+ 6800

I

I

I

I

p+ 6900
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9.4 WEST FAÇADE - 1:200

9.5 EAST FAÇADE - 1:200
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9.6 SECTION BB - 1:200

9.7 SECTION CC - 1:200

000
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000
0 +P

000
0 +P

000
0 +P
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9.8 SECTION DD - 1:200

9.9 SECTION EE - 1:200
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35
00
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9.10 SECTION FF - 1:200

9.11 SECTION GG - 1:200
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9.12 SECTION HH - 1:200

9.13 SECTION II - 1:200

000
0 +P

000
0 +P

000
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000
0 +P
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HEA 300

fall protection
Ø 10 mm

sliding windows
aluminium frame
two tracks

diagonal brace

145 300

89
32

0
89

acoustic panel
wood 20 mm 
insuation 20 mm 
wood 20 mm

445

10.3 DETAIL 1.4  CHURCH OBJECT
HORIZONTAL 1:5
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140 460

HWA Ø 100
insulated

W2

air supply
swimming pool

R3

190

70
0

450

507

10.4 DETAIL 2.1  GUTTER
VERTICAL 1:10		
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62
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30

95
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1619 250 1916

320 1807

mounting  
profile for 
polycarbonate
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glass floor
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15

0
30

5
40

30

348

67

connection on place 
of vertical mullion

69

lamp
ø
 2

5
0

10.5 DETAIL 2.2  FIRST FLOOR
VERTICAL 1:5		
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10.6 DETAIL 2.3  SWIMMING POOL EDGE
VERTICAL 1:5	
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310

24
0

15
0

15
0

30
0

8430 +p

R1

Rockpanel 10 mm 
"Concrete Platinum"

10.8 DETAIL 3.3  ROOF EDGE
VERTICAL 1:5
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10.9 DETAIL 3.4  PARTY WALL
VERTICAL 1:5		
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