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In our collective abstract we talk about designing a hybrid concert building. A hybrid is defined as “any of mixed 
origin or composition, or the combination of two or more different things” (Biology online), or “a thing made 
by combining two different elements” (Lexico, n.d.). In our collective work, hybridity is used to indicate a 
building that exhibits other functions, in addition to its musical purpose. I however want to see the term 
hybridity in a different light. 

Usually in a concert building, there are already two elements, artist and visitor. Between these, an 
exchange happens. This exchange is traditionally very linear. The artist gives a performance and the visitor 
receives this performance. I want to blur the lines between these two, make the visitors more involved in the 
music, and create a situation where the two come together to create something new. This can take shape not 
only by interactive performances, but also by giving visitors the tools to become artists themselves. 

This musical exchange can be seen as a signal. Using sound synthesis as an analogy, this research will 
look into ways that the public can not only receive a signal, but can also be involved in making or changing it.  
A signal can be created and manipulated in different stages of the process. Using the different terms used in 
synthesis methods, methods will be derived to involve both the artists and visitors in the different stages of 
the musical process. Terms that immediately come to mind are oscillators, filtering, feedback and modulation. 
These will be further explored in the rest of the abstract. 
 

In the past decades, the western world has seen large technological, socio-cultural and economic 
developments. The prosperity resulting from this has lead to higher expectations and demands from 
consumers. In addition to this, an increased demand for qualitative free time has come forward due to life 
growing more busy. These developments have lead to significant competition between concert halls. In 
addition to price, quality and identity have become important determining factors for the success of a concert 
hall. Interactivity, spectacle, and rememberable experiences are important in providing this identity and giving 
people the feeling they have had a unique experience. (Vanderbecken, 2004) Establishing this interactivity and 
the unique nature of this concert hall are ways of providing this identity. At the same time the activities coming 
from the concept provide a basis for utilization of the concert hall around the clock. This is especially important 
in times when margins in the music industry are thin, and subsidies are not always guaranteed. More on these 
activities can be found in the coming paragraphs. 
 Secondly, developments in interactive and participatory art have already been happening since 
1950’s(Tate, n.d). Music has however been lacking behind in this field in relation to the other arts. Recently, 
developments like this have also started to emerge in music (Fitzpatrick, Hödl, Kayali, 2012)(Fiebrink & Wolf, 
2019). Examples of its application to an audience in a non-research setting can be found in the Interactive 
Museum of Music of Malaga (MIMMA, n.d.). An example of a musical performance using this technology 
happened in Berlin called EXCHANGE, by the IMRSV Arts collective(IMRSV, 2019). The technique has not 
seen widespread use in concert buildings. The latter example is also limited because the visitors only control 
the light in the room, while the sound component is still handled by the musicians (IMRSV, 2019). Because of 
these reasons, a concert hall dealing with these themes can push the envelope of interactivity and 
participation in music. 

 

To establish how the design will take shape, and what the relations between artist and visitors will look like, 
several approaches will be used. Firstly, research will be done into existing theory and examples of 
participation and co-creation in art. This research will not be limited to just the realm of music, but will involve 
other arts as well. This is done to get a wider perspective about the subject, and to increase the amount of 
sources that can be used. 

Figure 0: Modular Synthesizer Wallpaper. (Rebloggy.com) 



 Secondly a framework will be established of the different stages in sound synthesis, and how these 
can be used as reference for different artist-visitor relations in the creation of live music. In this, the different 
stages of synthesis will be explained, and related to methods to apply them to music performances. To keep 
the research manageable, the scope of the research will be kept to additive and subtractive synthesis methods 
only. These terms will be explained in the next paragraph. If this turns out to be too limiting, or more 
opportunities arise, this scope can be expanded.  
 The terms are accompanied by case studies where these ideals are applied in different ways. For each 
case study there is a short summary. This summary includes a diagrammatic explanation of which ideals apply 
to which project, and how they are applied. During the design process these projects will be the subject of 
further research. 
 Lastly the research will feature interviews with musicians about the subject of participation and co-
creation. The interviews will go into their vision on these subjects, and their wishes and recommendations. 
The subjects of these interviews are yet to be determined. 
 
In short, the research can be summarized in the following questions: 
-What are existing methods of involving the visitor in participation in and co-creation of art, both inside and 
outside the realm of music? 
-What are the different stages in sound synthesis, and how can these be used as an analogy for artist-visitor 
relations in the creation of live music? 
-What are existing examples of involving the visitors in changing or co-creating live music, and how can these 
be schematized using the different stages in sound synthesis? 
-What is the vision of several artists that are already partly involved with participation and co-creation in music? 
 

With the design I want to use methods and processes found in sound synthesis as the basis for the relations 
of artists and visitors with the music. The different methods and processes are described here, along with how 
they could be applied in architecture. Although the principles described here have not found widespread 
application in concert halls yet, there are some examples of their application in real world scenarios. The terms 
in this chapter are therefore illustrated by case studies. 

 
-Additive synthesis: Additive synthesis can be described as creating timbre by adding different sine waves of 
different frequencies and amplitudes together(Smith III, 2011)(Reid, 2000). Any sound can be made this way. 
You start by defining the fundamental frequency, followed by the harmonics above this frequency. In the 
example below you can see how the addition of sine waves leads to the first part of a kick drum. 

 

 

Figure 1: Additive synthesis. Every bar is a sine wave at different frequencies. (Own Image) 



An analogy for this in a concert hall could be where both the artist and audience create part of the music or 
experience to shape together the whole. A case study example of this is EXCHANGE in Berlin. As mentioned 
before, visitors unfortunately don’t participate in the music, but they do participate in the lighting. Therefore 
the addition of artist and visitor creates the full musical experience. (IMRSV, 2019) 

 

-Subtractive synthesis: Subtractive synthesis is creating a sound by “subtracting unwanted frequencies, to form 
the sound that you’re looking to produce.” (Roland, n.d.). You start out with a harmonically rich waveform, 
and take away parts to sculpt your sound. The diagram below describes the steps in this process. An oscillator 
creates a waveform in the form of an electric signal. This is the basis for the sound. The sound is then filtered, 
controlled by another oscillator, and then amplified, controlled by an envelope. An envelope can be seen as a 
one time oscillator. The process of changing an aspect of the signal is called modulation. 

When looking at ways to apply this to the concert hall, everywhere an oscillator goes in can be seen as a place 
for input by either artist or visitor. Traditionally the artist handles all these steps, however this doesn’t have to 
be this way. Subtractive synthesis provides an interesting basis for the influencing of music by visitors. A case 
study example of this is the Museo Interactivo de la Música Málaga. This museum features “Please to play” 
rooms, in which the public is encouraged to learn through their own experimentation. (MIMMA, n.d.) The 
application of this form of art installation can be summarized in the diagram on the right. The audience 
effectively modulates input of the artist. 

Figure 2: EXCHANGE in Berlin, the lights are interactive and 
controlled by visitors. (IMRSV, 2019) 

Figure 4: stages of subtractive synthesis. (Own Image) Figure 3: stages of subtractive synthesis. (Own Image) 

Figure 5: Stages of subtractive synthesis. (Own Image) Figure 4: Interactive art installation in Museo 
Interactivo de la Música Málaga. (MIMMA, n.d.) 



-Feedback: “Audio feedback is a special kind of positive loop gain which occurs when a sound loop exists 
between an audio input and an audio output”(Wikipedia, n.d.). Many synthesizers and audio processing 
devices feature feedback knobs to feed the output signal back in with the input signal for creative uses. The 
process is visualized in the image below 

 

The way this could be used in a concert hall is to create conditions for the public to feed into the artist pool. 
Skilled visitors get the opportunity to become the artist and perform to other visitors. The design actively 
encourages this. This can be summarized in the following diagram: 

 

 

 
An example of this is dB’s studio in Utrecht. This is a combination of a concert hall, band practice rooms, and 
a café. (dB’s, n.d.) dB’s is a well-known musical hub within the city. The practice rooms provide the basis for 
artists to grow. The location provides them with the network required to get connections in the musical world. 
Several of the bands practicing here eventually get the opportunity to perform and gain an audience, becoming 
artists within the same establishment. dB’s also holds band contests to promote this transition. This makes 
dB’s act as a stepping stone for bands practicing there(visitors) to make it to the stage.  

 
By combining these methods I want to design a building that incorporates the input of visitors in different ways 
in the music creation process. In addition the design should provide opportunities for talented visitors to make 
the step up to being an artist. The design will be feature elements from a concert hall, interactive art installation 
for audio, and a practicing-, studio- and workshop space. In that sense it could also be called a hybrid. 

 

Figure 6: Stages of a feedback loop in additive synthesis. (Own 
Image) 

Figure 8: Feedback loop as a means for visitors to become the artist. (Own 
Image) 

Figure 7: dB's Studio in Utrecht. (dB's, 2017) 



Firstly of course, a concert hall contributes to society by providing art and culture in the city and the wellbeing 
of people. Due to the strategic position of the Binckhorst, this function has the potential to not only be fulfilled 
for the Hague, but also for surrounding cities such as Delft, Rijswijk and Voorburg, and possibly for the whole 
region and country as well. With the feedback principle, the concert hall could also contribute to new artists 
finding their way to popularity. 
 Secondly, as has been mentioned before in this research plan, interactivity and co-creation in music 
has lacked behind the other arts. The design aims to further the development in this field. The design can set 
an example for how to apply different techniques and technologies in this field. This could even lead to new 
typologies for concert halls, which have remained largely unchanged for the last 150 years. 
 Lastly, a concert hall focusing on participation and co-creation also provides opportunities for 
educational purposes. The Ministry of OCW is trying to get musical education more integrated into primary 
schools. For this they are also looking into forming public-private relationships. (ResearchNed, 2019) The 
concert building could respond to this need by providing workshops, interactive performances and other 
services to children to provide this education. Music education has been shown to provide significant 
improvements in the cognitive abilities of children. (Honing, Jaschke & Scherder, 2018) 
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Future map Binckhorst
F r o m  t h e  M u n i c i p a l i t y



Case studies
G e t t i n g  a  b e t t e r  v i e w  o f  d i f f e r e n t  c a s e s

d B ’ s  U t r e c h t

K y t o p i a

N o i s i a  s t u d i o ’ s

C o m b i n a t i o n  p r a c t i c e  s p a c e ,  c o n c e r t ,  b a n d  c o n t e s t s ,  o p e n  n i g h t s .  W i d e l y  a c c e s i b l e 
c a f e  w i t h  l i f e  m u s i c  d u r i n g  t h e  d a y

N e t w o r k  o f  m u s i c  s t u d i o s  a n d  a r t i s t s .  W o r k s h o p s  a r e  g i v e n .  N o t  n e c e s s a r i l y  o p e n  t o 
p u b l i c ,  b u t  t h o s e  w h o  b e l o n g  t o  t h e  i n n e r  c i r c l e  c a n  b e n e f i t .

Y o u  d o n ’ t  n e c e s s a r i l y  n e e d  a  t i g h t l y  f i t t e d  r o o m  t o  c r e a t e  s t u d i o s  a n d  p r a c t i c e  s p a c e s . 
Y o u  c a n  b u i l d  b o x e s  w i t h i n  h e r i t a g e  a s  w e l l .  T h i s  c r e a t e s  s o m e  i n t e r e s t i n g  r e s t  s p a c e s 
t o o .  B o x e s  r a i s e d  a n d  o n  s p r i n g s  f o r  a c o u s t i c s



Case studies
G e t t i n g  a  b e t t e r  v i e w  o f  d i f f e r e n t  c a s e s

W a r e h o u s e  e l e m e n t e n s t r a a t

S o u n d L A B

R e s e a r c h  i n t o  t h e  a r c h i t e c t o n i c  q u a l i t i e s  o f  o l d  w a r e h o u s e s ,  a n d  t o o l s  t o  u t i l i s e  t h e m . 
I n d u s t r i a l  c h a r a c t e r  i s  a  q u a l i t y ,  a s  w e l l  a s  l o w  k e y  a n d  r e - u s e d  f u r n i t u r e  a n d  d e c o -
r a t i o n .

W a y s  o f  i n v o l v i n g  c h i l d r e n  a n d  s c h o o l s  i n  a r c h i t e c t u r e .  W o r k s h o p s  u s i n g  c u s t o m  m a d e 
e l e c t r o n i c  i n s t r u m e n t s .  P o t e n t i a l  f o r  c r e a t i v e  e l e c t r o n i c  i n s t r u m e n t  w o r k s h o p s  i n  o w n 
b u i l d i n g  a s  w e l l



Case study
P l l e k ,  N D S M - W e r f

H i g h  a r c h i t e c t o n i c  q u a l i t y  i s  p o s s i b l e  w i t h  m a k e s h i f t  m a t e r i a l s .  H e a v y  u s e  o f  s h i p p i n g 
c o n t a i n e r s



First Sketch Design
P i c k i n g  l o c a t i o n  b a s e d  o n  a c o u s t i c s  a n d  h e r i t a g e

graveyard

creative industry

creative industry

monuments

business area

business area

location

No activities where noise
forms a nuisance

characteristic arches &
Waterfront square

Location
q u a l i t i e s  o f  t h e  l o c a t i o n



First Sketch Design
P i c k i n g  l o c a t i o n  b a s e d  o n  a c o u s t i c s  a n d  h e r i t a g e

Monumental  concrete
factory 

Industrial warehouse
with potential for music

hall

Industrial tower
adds character to area

Monumental arches

Design location

Water adds quality

Creative industry

Area with industrial character

Waterfront as public
square and gathering

place
Industrial monuments

Situation & sketch design
q u a l i t i e s  o f  t h e  l o c a t i o n



First PvE
F r a m e w o r k  o f  e x c h a n g e  r e l a t i n g  t o  s y n t h e s i s . 

A c c o m o d a t i n g  f u n c t i o n s

PvE
F u n c t i o n s  a c c o m o d a t i n g  t h e  i d e a l s

C o m p o n e n t s

D y n a m i c s L i s t  o f  r e q u i r e m e n t s

M o d u l a t i o n  |  a u d i e n c e

R e f e r e n c e  |  W a r e h o u s e  E l e m e n t e n s t r a a t R e f e r e n c e  |  N o i s i a  s t u d i o  G r o n i n g e n R e f e r e n c e  |  S o u n d L A B  M u z i e k g e b o u w  a a n  ‘ t  I J R e f e r e n c e  |  d B ’ s  U t r e c h t

R e f e r e n c e  |  d B ’ s  U t r e c h tR e f e r e n c e  |  W a r e h o u s e  E l e m e n t e n s t r a a t R e f e r e n c e  |  K y t o p i a  U t r e c h t R e f e r e n c e  |  N D S M - W e r f

To o l s :

c o n s o l e s

p h o n e s

s e n s o r s

e l e c t r o n i c  i n s t r u m e n t s

To o l s :

c o n s o l e s

p h o n e s

s e n s o r s

e l e c t r o n i c  i n s t r u m e n t s

P e r f o r m a n c e  s p a c e :

- C o n c e r t  h a l l

- B a c k s t a g e

- T e c h n i c a l  i n s t a l l a t i o n

- B a r

- H a n g o u t  a r e a  /  p r e - l o u n g e

- T i c k e t  b o o t h

- T o i l e t s

- S t o r a g e

P r a c t i c e  s p a c e :

- P r a c t i c e  r o o m s

- M i x i n g  s t u d i o s

- L o u n g e

- T o i l e t s

- S t o r a g e

W o r k s h o p  s p a c e :

- W o r k s h o p  r o o m s

- T o i l e t s

- S t o r a g e

- C r e w  a r e a

M e e t i n g  s p a c e :

- B a r

- C a f e

- T e r r a c e

- O u t d o o r  t a p

- O u t d o o r  B o o t h  +  S t a g e

- T o i l e t s

- S t o r a g e

O t h e r :

- T r a n s p o r t  s p a c e

- L o a d i n g  d o c k

- T e c h n i c a l  r o o m s

- F i r e  s a f e t y

To o l s :

p r a c t i c e  r o o m s

s t u d i o s

w o r k s h o p s

o p e n  s t a g e

n e t w o r k

M o d u l a t i o n  |  a r t i s t F e e d b a c k  |  a u d i e n c e  t o  a r t i s t

P e r f o r m a n c e
s p a c e

w h e r e  a u d i e n c e
g e t s  i n v o l v e d

w h e r e  v i s i t o r
b e c o m e s  a r t i s t

P r a c t i c e
s p a c e

w h e r e  a u d i e n c e 
l e a r n s  n e w  s k i l l s

W o r k s h o p
s p a c e

W h e r e  n e t w o r k s
a r e  f o r m e d

M e e t i n g
s p a c e

P e r f o r m a n c e
s p a c e

w h e r e  a u d i e n c e
g e t s  i n v o l v e d

w h e r e  v i s i t o r 
b e c o m e s  a r t i s t

P r a c t i c e
s p a c e

w h e r e  a u d i e n c e 
l e a r n s  n e w  s k i l l s

W o r k s h o p
s p a c e

W h e r e  n e t w o r k s
a r e  f o r m e d

M e e t i n g
s p a c e

O p e n  s t a g e ,
o p p o r t u n i t i e s  t o 

p e r f o r m

m e e t  l i k e - m i n d e d
p e o p l e  t h a t

w a n t  t o  m a k e 
m u s i c

t a k e  e x p e r i e n c e
f r o m  b e i n g  i n v o l v e d 

a n d  d o  s o m e t h i n g 
w i t h  i t

P e o p l e  l e a r n  n e w
s k i l l s  f o r  o n  s t a g e ,

g e t  s t i m u l a t e d  t o 
m a k e  m u s i c

P e o p l e  f i n d  n e w 
n e t w o r k s  t o  u s e 

t h e i r  ( n e w l y 
l e a r n e d )  s k i l l s

S h o w i n g  s k i l l s ,
m e e t i n g  p e o p l e 

i n t e r e s t e d



Central Innovation District
P l a n s  f o r  t h e  a r e a  n o r t h  a n d  i n c l u d i n g  B i n c k h o r s t

G o a l s :
- T r a n s i t i o n  f r o m  b u s i n e s s  t o  i n n o v a t i o n  e c o n o m y
- b u i l d i n g  m o r e  h o u s e s
- m o b i l i t y  t r a n s i t i o n
- i n c l u s i v e n e s s
- m a k e  a r e a  g r e e n e r
- e n e r g y  t r a n s i t i o n
- c o n t r i b u t e  t o  r e g i o n a l  k n o w l e d g e  e c o n o m y



Qualities of the HAC terrain
A n a l y s i s  o f  a l l  c o m p o n e n t s  i n  t h e  H A C  t e r r a i n

R e n e w i  w a s t e  p r o c e s s i n g  w a r e h o u s e

- b u i l t  i n  1 9 5 3
- 9 3 1 6  m 2
- C h a r a c t e r i s t i c  v i e w

C e m e n t  m i l l  s m a l l  o f f i c e  b u i l d i n g

- b u i l t  i n  1 9 5 3
1 4 0  m 2

C e m e n t  m i l l

- b u i l t  i n  1 9 6 5
- 8 9 1  m 2  ( g r o u n d  s u r f a c e )
- C h a r a c t e r i s t i c  V i e w

G r a n u l a t e  s t o r i n g  c a n o p y

- b u i l t  i n  1 9 6 5
- 8 4 7 9  m 2
- t r u s s  c o n s t r u c t i o n

L o a d i n g  t o w e r

- n . d .
- 8 4 7 9  m 2
- t r u s s  c o n s t r u c t i o n

C r a n e w a y

- n . d .
- 9 0 0  m 2

B o u w m a a t

- 1 9 5 2
- 8 0 0 0  m 2

W a r e h o u s e

- b u i l t  i n  1 9 6 3
- 8 2 8  m 2
- P l a t e  s t e e l  f a c a d e

B A M  o f f i c e

- b u i l t  i n  1 9 7 1
- 3 5 1 3  m 2
-  + / -  2 , 6 0  m  f l o o r  h e i g h t

Site analysis
D i f f e r e n t  b u i l d i n g s  o n  t h e  s i t e

Site analysis
E l e m e n t s  t h a t  c a n  i m p a c t  t h e  d e s i g n

N e w  h o u s i n g  l o c a t i o n s M o n u m e n t s  a n d  c h a r a c t e r i s t i c  v i e w s N e w  p u b l i c  t r a n s i t  c o n n e c t i o n s

F u t u r e  b u i l d  l o c a t i o n s  a n d  p u b l i c  t r a n s i t



Further research Future Plans
A n a l y s i s  o f  f u t u r e  p l a n s  a n d  b u i l d i n g s



Future plans Binckhorst
M a p p i n g  t h e  f u t u r e  p l a n s  f o r  B i n c k h o r s t  a n d 

s t a r t  o f  t h e  3 d  m o d e l

F i r s t  s k e t c h e s  f o r  b u i l d i n g  a n d  s u r r o u n d i n g s . 

F o c u s  i s  o n  t h e  r e - u s e  o f  c h a r a c t e r i s t i c  h e r i t a g e

T h e  m o d u l a r  s y n t h e s i z e r  a s  i n s p i r i t i o n

f o r  b u i l d i n g  m o r p h o l o g y .



Second sketch design
B u i l d i n g  s h a p e  d e r i v e d  f r o m  s y n t h e s i s

T h e  m o d u l a r  s y n t h e s i z e r  a s  i n s p i r i t i o n

f o r  b u i l d i n g  m o r p h o l o g y .



Program
E l e m e n t s  a n d  t h e i r  r e q u i r e d  f l o o r  s p a c e

1 .  C o n c e r t  s p a c e s

2 .  A u d i e n c e  a c c e s s :

3 .  W o r k s h o p + p r a c t i c e

4 .  D e d i c a t e d  a c c e s s

5 .  S u p p o r t

F u n c t i o n

- C o n c e r t  h a l l

- S t a g e

- B a r

- C o n c e r t  H a l l

- S t a g e

- b a r

- B a r + K i t c h e n

- T a b l e s + H a n g o u t  a r e a

- G a r d e r o b e

- C a s s i e r

- T o i l e t  M a i n  R o o m

- T o i l e t  2 n d  r o o m  +  b a r

- W o r k s h o p  S p a c e ( s )

- S t o r a g e

- P r a c t i c e  C o n t a i n e r s

- S t u d i o  C o n t a i n e r s

- A r t i s t  E n t r a n c e

- F i r s t  A i d  S p a c e

- O f f i c e  S p a c e

- B a c k s t a g e

- D r e s s i n g  r o o m s

- L o a d i n g  a r e a

- S t o r a g e 

- B i c y c l e  P a r k i n g

- P a r k i n g

T e c h n i c a l

F l o o r  s p a c e

- 2 5 0  m 2

- 5 0  m 2

- 2 5  m 2

- 1 0 0  m 2

- 1 8  m 2

-

- 5 0  m 2

- 1 0 0  m 2

- 5 0  m 2

- 5  m 2

- 2 4  m 2

- 1 2  m 2

- 1 0 0  m 2

- 3 0  m 2

-

- 4  x  3 0  m 2

- 3  x  3 0  m 2

-

- 8  m 2

- 3 0  m 2

- 5 0  m 2

- 2 x  1 5  m 2  , 1 x  3 0  m 2

-

- 6 0  m 2

-

-

- 1 2 0  m 2

C a p a c i t y

- 5 0 0  p e o p l e

-

-

- 1 5 0  p e o p l e

-

-

-

-

- 6 5 0  p e o p l e ’ s  c o a t s + b a g s

-

- 4 m + 4 f

- 3 m + 3 f

- 1 0 0  p e o p l e

- i n s t r u m e n t s  f o r  w o r k s h o p s

-

- 4

- 3

-

-

-

-

-

Te c h n i c a l i t i e s

- B i g g e r  b a n d s ,  e l e c t r o n i c  a c t s ,  i n t e r a c t i v e  c o n c e r t s

- S u i t a b l e  f o r  a  l a r g e  b a n d ,  t e c h n i c a l  a n d  a r t  i n s t a l l a t i o n s

- i n s i d e  c o n c e r t  r o o m

- F o r  s m a l l  c o n c e r t s  a n d  e x p o s i t i o n s ,  w a l k  i n

- S m a l l  b a n d s ,  d j ’ s  a n d  o t h e r  a c t s

- O u t s i d e  o f  h a l l

-

-

- c o a t h a n g e r s ,  l o c k e r s  w o u l d  n e e d  m o r e  s p a c e

- C l o s e  t o  e n t r a n c e

- C o n n e c t e d  t o  m a i n  r o o m  ( f o r  w a r m t h )

- I n  b e t w e e n  b a r  a n d  2 n d  r o o m

- O n e  o r  m u l t i p l e  s p a c e s ?  c a n  b e  s p l i t  u p ?

-

- d o u b l e  w i d e  c o n t a i n e r  4 , 8 8  m  x  6  m  x  2 , 9 2  m ,  h e a v i l y  i n s u l a t e d

- d o u b l e  w i d e  c o n t a i n e r  4 , 8 8  m  x  6  m  x  2 , 9 2  m ,  h e a v i l y  i n s u l a t e d

-

- b i g g e r ?

-

- W h o l e  a r e a  b e h i n d ,  p r i n c i p l e s  o f  P a a r d  &  L o w l a n d s

- B a s e d  o n  P a a r d  v a n  T r o j e

- O u t s i d e

- G e n e r a l  o r  s p l i t  a r o u n d  m u l t i p l e  l o c a t i o n s

- O u t s i d e

- O u t s i d e

M a i n  r o o m

M e e t i n g  s p a c e

W o r k s h o p  S p a c e

P r a c t i c e  &  S t u d i o

A u x i l i a r y

S e c o n d  r o o m

Building program
D e t e r m i n i n g  s i z e s  a n d  c a p a c i t i e s

e x t e r i o r  a n d  i n t e r i o r  s k e t c h e s



Second sketch design
F u n c t i o n s  i n  t h e  b u i l d i n g

w h i t e  =  b a r

y e l l o w  =  s t u d i o s  &  p r a c t i c e  r o o m s

o r a n g e  =  w o r k s h o p  s p a c e

r e d  =  c o n c e r  h a l l

p i n k  =  r e s t r o o m s  a n d  g a r d e r o b e



First version graduation plan
S t i l l  f o c u s s e d  o n  s y n t h e s i s

Graduation Plan: All tracks  
 
Submit your Graduation Plan to the Board of Examiners (Examencommissie-
BK@tudelft.nl), Mentors and Delegate of the Board of Examiners one week before 
P2 at the latest. 
 
The graduation plan consists of at least the following data/segments: 
 
Personal information 
Name Bart Thomas Schipper 
Student number 4465741 

 
Studio   
Name / Theme AR3AP100 Public Building Graduation Studio / Music 

Marvel 
Main mentor Ir. Paul Kuitenbrouwer Architecture 
Second mentor Ir. Gilbert Koskamp Building Technology 
Argumentation of choice 
of the studio 

Ever since I was little I’ve had an interest in music. For 
several years now I’ve been involved with music 
production, performance and the organisation of events. 
In addition to this I have a fascination for the physics of 
sound and building acoustics. During my architecture 
education I have also had an interest in public buildings. 
This studio provided the perfect opportunity for me to 
combine my passion with architecture, and to delve 
deeper and learn more about these subjects. 

 
Graduation project  
Title of the graduation 
project 
 

MODULATION 

Goal  
Location: The Binckhorst, The Hague, Former 

cement factory location in the 
Binckhorst Haven (Harbor Area) 

The posed problem,  Usually in a concert building, there are 
already two elements, artist and visitor. 
Between these, an exchange happens. 
This exchange is traditionally very linear. 
The artist gives a performance and the 
visitor receives this performance. I want 
to blur the lines between these two, 
make the visitors more involved in the 
music, and create a situation where the 
two come together to create something 
new. This can take shape not only by 
interactive performances, but also by 
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giving visitors the tools to become 
artists themselves.  
This musical exchange can be seen as a 
signal. Using sound synthesis as an 
analogy, this research will look into 
ways that the public can not only 
receive a signal, but can also be 
involved in making or changing it. A 
signal can be created and manipulated 
in different stages of the process. 

research questions and  Main question:  
How can the linear interaction between 
artist and visitor be changed to a two-
way interaction, using sound synthesis 
as an analogy? 
 
Subquestions: 
-What are existing methods of involving 
the visitor in participation in and co-
creation of art, both inside and outside 
the realm of music? 
 
-What are the different stages in sound 
synthesis, and how can these be used 
as an analogy for artist-visitor relations 
in the creation of live music? 
 
-What are existing examples of involving 
the visitors in changing or co-creating 
live music, and how are these principles 
integrated into the design 
 
-What is the vision of artists and visitors 
that are already involved with 
participation and co-creation in music? 
 
 

design assignment in which these result.  The design assignment that comes 
forward from these questions is to 
integrate the elements that promote 
new artist-visitor relations into one 
coherent design. All these elements, 
such as allowing visitors to interface 
with the music in different ways, or 
giving them opportunities to make it to 
the stage themselves have different 
programmatic requirements. 
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In addition to this, complementary 
functions need to be considered as well. 
The goal of the assignment should be to 
translate all the functions and 
requirements into a shape, with a strong 
single theme. 

 
 
Process  
Method description   
 
Research method 
To establish how the design will take shape, and what the relations between artist and 
visitors will look like, several approaches will be used. Firstly, research will be done into 
existing theory and examples of participation and co-creation in art. This research will 
not be limited to just the realm of music, but will involve other arts as well. This is done 
to get a wider perspective about the subject, and to increase the amount of sources 
that can be used. 
 Secondly a framework will be established of the different stages in sound 
synthesis, and how these can be used as reference for different artist-visitor relations 
in the creation of live music. In this, the different stages of synthesis will be explained, 
and related to methods to apply them to music performances  
 The research is accompanied by case studies where these ideals are applied in 
different ways. These case studies show what measures are taken to integrate visitor-
artist interactions in real life examples, and how they function in practice. During the 
design process these projects will be the subject of further research. 
 Lastly the research will feature interviews with musicians about the subject of 
participation and co-creation. The interviews will go into their vision on these subjects, 
and their wishes and recommendations.  
 
Design method 
The conclusions from the research will be used to determine elements that promote 
the two-way visitor-artist interaction to be integrated into the design. The relations and 
interdependences between these elements will be plotted out, along with the 
requirements for each function. This includes the scale, amount of people, required 
technology, and so on. This will then serve as the basis for a floor plan. The morphology 
of the building will be based on this floor plan. 
 
Another aspect of the design process will be the re-use of industrial heritage. The 
Binckhorst cement factory area features a few monumental and iconic buildings. 
Integrating one or more of these into the design is beneficial from a sustainability 
standpoint, and can be used to establish character. The design process will therefore 
also start by analyzing these buildings and determining their qualities.  
 
With the requirements and the qualities clear, the design process will move on to model 
studies to investigate how the design can take shape. This will be both done with 
physical models and the computer. Another investigative tool will be the sketch. The 



First version graduation plan
S t i l l  f o c u s s e d  o n  s y n t h e s i s

intention is to get a few options and make a sketch design document. This document 
will feature different variants for the shape of the building, plans and sections, 
integration of the program of requirements, user profiles and some first impressions. 
The sketch design will be the basis for the further design process. 
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Literature and general practical preference 
 
Theory: 

Interactivity in Music 
music (Fitzpatrick, Hödl, Kayali, 2012)(Fiebrink & Wolf, 2019) 
 
Fiebrink, R., Wolf, K. (2019). Personalised Interactive Sonification of Musical Performance Data. 
Multimodal User Interfaces 13, [245–265]. https://doi.org/10.1007/s12193-019-00294-y 
 
Fitzpatrick, G., Hödl, O., Kayali, K. (2012). Designing Interactive Audience Participation Using 
Smart Phones in a Musical Performance. https://www.researchgate.net/publication/262178344_ 
Designing_Interactive_Audience_Participation_Using_Smart_Phones_in_a_Musical_Performance 
 
Tate. (n.d.). Interactive Art. https://www.tate.org.uk/art/art-terms/i/interactive-art 
 
Music Education 
Honing, H., Jaschke, A. C. & Scherder, E. J. A. (2018). Longitudinal Analysis of Music Education on 
Executive Functions in Primary School Children. Frontiers in Neuroscience, 12, [103]. 
https://doi.org/10.3389/fnins.2018.00103 
 
Qualities of interactivity in music and the current market 
Vanderbecken, B. (2004). Concertzaal Tilburg op Zoek naar de Juiste Toonhoogte: Een Kwalitatief 
Onderzoek Naar de Perceptie en Beleving van Klassieke Concerten onder de (Potentiële) 
Bezoeker. https://adoc.pub/concertzaal-tilburg-op-zoek-naar-de-juiste-toonhoogte.html 

 
Definitions: 

-Biology Online. (n.d.) Hybrid. https://www.biologyonline.com/dictionary/hybrid 
-Lexico. (n.d.) Hybrid. https://www.lexico.com/definition/hybrid 
-Reid, G. (2000). An Introduction to Additive Synthesis. 
https://www.soundonsound.com/techniques/introduction-additive-synthesis 
-Roland. (n.d.). A Beginner’s Guide to Subtractive Synthesis. 
https://www.roland.com/uk/blog/guide-to-subtractive-synthesis/ 
-Smith III, J. O. (2011). Additive Synthesis. 
https://ccrma.stanford.edu/~jos/sasp/Additive_Synthesis_Early_Sinusoidal.html 
-Wikipedia. (n.d.). Audio Feedback. https://en.wikipedia.org/wiki/Audio_feedback 
 

Case studies: 
dB’s, Utrecht 
-dB’s. (n.d.). 25 Jaar Onafhankelijke Vrijplaats voor Utrechtse Muziek. 
https://www.dbstudio.nl/dbs-2/ 
 
IMRSV – EXCHANGE, Berlin 
IMRSV. (2019). EXCHANGE – An Interactive Music Performance. http://imrsvarts.com/exchange/ 
 
Kytopia, Utrecht 
-Personal research, interviews 
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Museo Interactivo de la Música Málaga 
- MIMMA. (n.d.). The Museum. https://www.musicaenaccion.com/en/the-museum/ 

 
Other sources: 

-Interviews with artists, leading figures from said case-studies 
-Field research in the Binckhorst 

 
Please not that this is only the current list, and this list can/will grow as the design develops. 
 
Reflection 
1. The studio topic of this course is of course ‘Music Marvel’. Although the assignment 

of the studio is to design a concert hall, Music marvel invites you to push the 
envelope further. This design intends to do exactly that by changing up the 
relations between visitors and artists in a music setting. The design is not only 
focused on concerts, but also auxiliary activities that contribute to this concept. 
This fits in with the ideals of the Architecture master, which invites students to 
rethink existing typologies. Rethinking typologies is essential to ensure buildings 
can adapt to the current day situation and potential futures. The design also builds 
upon my research into music and acoustics done in MSc1 and heritage in MSc 2. In 
MSc 1 – Dwelling I created a design which negated the sound pollution from the 
nearby train in a public space, while at the same time providing music living for the 
inhabitants of an acoustic themed building. In MSc 2 – Heritage I learned new ways 
of dealing with heritage. This design feels as a logical extension of these courses. 
 

2. Developments in interactive and participatory art have already been happening 
since 1950’s(Tate, n.d). Music has however been lacking behind in this field in 
relation to the other arts. Recently, developments like this have also started to 
emerge in music. However, its application until now has been limited. The design 
aims to further the development in this field. The design can set an example for 
how to apply different techniques and technologies in this field.  
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B i n c x c h a n g e

B I N C X C H A N G E

Bincxchange dep ic ts  the  cur rent  p lans  fo r  the  new B inckhorst  as  
i s lands ,  where  every  p lan  is  made on  i ts  own.  These p lans  don’t  take  
in to  account  the i r  sur round ings ,  nor  the i r  re la t ionsh ip  wi th  the  other  
e lements  in  the  B inckhorst .  Th is  ana logy  can  be  drawn for  the  pos i t ion  
of  the  B inckhorst  in  the  Hague as  wel l .  The B inckhorst  i s  a  separa te  
e lement ,  not  cont r ibut ing  to  the  c i ty  and not  rece iv ing  f rom i t  e i ther.  
The B inckhorst  i s  i t ’s  own separa te  wor ld .

Instead,  B incxchange proposes  that  every  e lement  in  the  B inckhorst  
engages in  an  exchange wi th  one another,  exchang ing  funct ions ,  
peop le ,  and  even morpho logy.  Every  e lement  i s  thought  o f  in  re la t ion  
to ,  and  in f luenced by  the  other  e lements  in  the  a rea .The B inckhorst  
wi l l  cont r ibute  to  the  Hague,  and the  Hague wi l l  cont r ibute  to  the  
B inckhorst .  Th is  i s  dep ic ted  by  to rn  p ieces  of  co lo red  paper.  The 
p ieces  a re  to rn  up ,  and  put  back  together  in  va r ious  d i f fe rent  p laces .  
P ieces  of  the  same co lo r  end up  in  vast ly  d i f fe rent  a reas ,  exerc is ing  
the i r  in f luence on  the i r  sur round ings  fa r  away.

S t a r t i n g  f r o m  h e r e  m o r e  f o c u s  o n  e x c h a n g e 

a s  o v e r a r c h i n g  c o n c e p t  i n s t e a d  o f  s y n t h e s i s . 

R e l a t i o n s h i p  b e t w e e n  m u s i c  a n d  e x c h a n g e  i s 

c l e a r .  B i n c k h o r s t  i s  l a c k i n g  e x c h a n g e



Further development
F u r t h e r  d e v e l o p m e n t  o f  t h e  d e s i g n

N e w  i n t e r i o r  s k e t c h e s

C a s e  s t u d y  -  C e n t r e  P o m p i d o u

T h e s e  s k e t c h e s  s h o w  t h e  n e w  v e r s i o n  o f  t h e 

i n t e r i o r .  T h i s  v e r s i o n  h a s  m o r e  v e r t i c a l i t y  a n d 

d o e s n ’ t  h a v e  a l l  t h e  f u n c t i o n s  i n  o n e  c o n t i n u o u s 

b l o c k .

C a s e  s t u d y  i n t o  t h e  i n d u s t r i a l  a e s t h e t i c  o f  C e n t r e  p o m p i d o u ,  r e l e v a n t 

b e c a u s e  o f  i n d u s t r i a l  l o o k  o f  m y  b u i l d i n g .  T o  b e  c o n t i n u e d  a f t e r  P 2 .



Further development
F u r t h e r  d e v e l o p m e n t  o f  t h e  d e s i g n  a n d  3 d  m o d e l



Further development
F u r t h e r  d e v e l o p m e n t  o f  t h e  d e s i g n  a n d  3 d  m o d e l



Second version Manifesto
M a k i n g  t h e  e x c h a n g e  m o r e  c l e a r  a n d  f o c u s s i n g  o n  a l l  l e v e l s ,  i n c l u d i n g  H A C 

T h e  n e w  v e r s i o n  o f  t h e  m a n i f e s t o  m a k e s  m o r e  c l e a r  t h a t  t h e  B i n c k h o r s t  i s 

l a c k  e x c h a n g e  i n  t h e  o l d  s i t u a t i o n  ( i n c l u d i n g  f u t u r e  m u n i c i p a l  p l a n s ) .  T h i s 

i s  d e p i c t e d  b y  i s l a n d s .  T h e  n e w  v e r s i o n  i s  m a d e  u p  o f  t o r n  p a p e r s ( p i e c e s 

o f  p a r t s  o f  t h e  H a g u e  a n d  B i n c k h o r s t  t h a t  h a v e  i n t e r m i x e d ,  Y o u  c a n  s e e  a n 

e l e v a t o r  e x c h a n g i n g  d i f f e r e n t  p a r t s  o f  B i n c k h o r s t ,  H A C  a n d  t h e  c i t y  s u c h  a s 

b u i l d i n g s ,  a r c h i t e c t u r e ,  e d u c a t i o n  a n d  p e o p l e  b e t w e e n  d i f f e r e n t  l e v e l s .  T h e 

e x c h a n g e  h a s  b e e n  t a k e n  t o  t h e  e x t r e m e  o n  t h e  H A C  t e r r a i n  b y  e x c h a n g i n g 

p a r t s  o f  b u i l d i n g s  t o  c r e a t e  n e w  f o l l i e s .  T h i s  i s  a  h y p e r b o l i c  r e p r e s e n t a t i o n 

o f  t h e  e x c h a n g e  t h a t  I  w a n t  t o  i n t r o d u c e  t o  t h e  B i n c k h o r s t .



P2 Presentation
T h e  f i r s t  a t t e m p t  o f  i n t e g r a t i n g  e x c h a n g e  i n  a  b u i l d i n g

SECTION EAST-WEST BINCKHORST

SECTION NORTH-SOUTH BINCKHORST

The Modulator.

EAST FACADE

SECTION BBSECTION AA

NORTH FACADE

WEST FACADE

SOUTH FACADE

1 : 5 0 0

1 : 5 0 0

1 : 5 0 0

1 : 5 0 0

1 : 2 0 01 : 2 0 0

SITE PLAN

SECTION PLAN DESIGN STEPSNOLLI MAP

1 : 1 . 0 0 0

N o  S c a l e N o  S c a l e N o  S c a l e

1 : 1 . 0 0 0

1 : 1 . 0 0 0
D e s i g n  A r e a

D e s i g n  A r e a

ROUTING
B u i l d i n g  a n d  t h e  H A C  t e r r a i n

GROUND FLOOR PLAN
1 : 2 0 0

FIRST FLOOR PLAN
1 : 2 0 0

H A C  T e r r a i n ,  B i n c k h o r s t ,  t h e  H a g u e
M S c  3  P u b l i c  B u i l d i n g  -  M u s i c  M a r v e l  -  B a r t  S c h i p p e r  -  4 4 6 5 7 4 1

S e c t i o n  E - W

S e c t i o n  N - S

A A

B B

1  |  O l d  H A C  t e r r a i n

1  |  O v e r v i e w  o f  t h e  a r e a

2  |  S i g h t  f r o m  t h e  w e s t e r n  b o u l e v a r d

4  |  W a t e r f r o n t  i m p r e s s i o n

3  |  S i g h t  f r o m  t h e  c e n t r a l  s q u a r e

5  |  S i g h t  f r o m  t h e  e a s t e r n  e n t r a n c e  a n d  w a t e r  w a l k w a y

2  |  R e - u s e  t h e  o l d  c a n o p y  a n d  m o v e  i t  a  b e t t e r  l o c a t i o n . 
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b e c a u s e  t h e  b u i l d i n g  w a s  s t i l l  c h a n g i n g  t o o  m u c h ,  a n d  i t  w a s  t a k i n g 
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6.976/ESD.937 Quantitative Foundations of Engineering Systems Feb 13-15-21, 2006

Lecture 1-4

Lecturer: D. Shah and S. Mitter Scribe: J. Laracy and D. Shah

Architecture: Design Principles

Architecture is an Art or Science of designing engineering system. It is not an exact science but there
are well-known general principles or guide-lines that can help in designing better engineering system.
These lectures were aimed at explaining these principles mainly covered the following three topics:

1. General system design philosophy: provides broad guide-lines for system design.

2. Modularity: the most general principle for architecture design.

3. Interplay between Theory and Architecture: theory leads to better architecture for certain specific
systems.

These were explained in detail using the example of Internet, which will be the running example through-
out the course.

1. Design Philosophy

Initially, a system is required to design to fulfill certain requirements. For example, Telephone network
was designed to fulfill requirement of real-time long-distance communications. Hence, a natural way to
begin thinking about architecture of a system is to start from the essential requirement of the system.
That is, the first step should be list all the functional and non-functional requirements of the ideal
system that one wishes to design. For example, the primary goal or expected requirement from Internet,
when it was designed late 1970s-early 1980s, was the multiplexed operation of multiple, independent,
heterogeneous networks.

The next step is to use these requirements to derive the design implications. The requirements
naturally put constraints on the type of architecture that can be supported. For example, in the context
of Internet, requirement of multiplexed operation of independent networks mean that the architecture
can not have any centralized operations.

Once such design implications or constraints are derived, the next step is the search of technology
that satisfies these constraints and allows one to implemented system with desired requirement.

Certainly there is not any straightforward algorithm for implementing the above three steps, going
through series of intelligent system specific guesses with multiple iterations of the above steps can lead
to a good architecture design. We note that carrying out the above steps require a lot of system specific
knowledge and hence it is impossible to have one design principle for all system architecture. The details
of the above steps in the context of the Internet are described in the class-slides.

2. Modularity

The principle of modularity is one of the oldest principle of designing engineering system. It has
been used widely in all sorts of architecture. The main idea behind modularity is as follows: divide
the overall system into smaller sub-system that can be designed independently of each other such that
these sub-system can inter-operate by exchanging appropriate information at the interface to provide
the functionality of the overall system. Here are some examples.

1. Objected oriented software architecture: each object in software is a module and the objects
interact with each other via appropriate interface to provide overall function of desired software
system.

1-4-1

I  s t a r t e d  l o o k i n g  m o r e  i n  w h a t  m o d u l a r i t y  a c t u a l l y  m e a n t .  F o r  t h i s  I 

d i d  l i t e r a t u r e  r e s e a r c h   a n d  l o o k e d  a t  c a s e  s t u d i e s

T h i s  i n c l u d e d  a  m o d u l a r  f e s t i v a l  s t a g e  i n  c e n t r a l  P a r k ,  N e w  Y o r k
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I  l o o k e d  a t  s y s t e m s  t o  m a k e  t h e  c o n t a i n e r s  m o v e .  A  r e f e r e n c e  f o r 

t h i s  w a s  a r t  s t o r a g e  i n  m u s e u m s .  T h e  p l a n  u p  t o  t h i s  p o i n t  w a s  s t i l l 

t o  m a k e  t h e  c o n t a i n e r s  m o v e  a l o n g  a  s y s t e m ,  s o  n o t  f r e e l y

R e s e a r c h  i n t o  F a b r i c a  d e  C u l t u r a  t o  s e e  i f  I  c o u l d  d o  s o m e t h i n g 

w i t h  t h e  l a r g e  a m o u n t s  o f  c o r r u g a t e d  s h e e t  i n  t h e  s e c o n d  c a n o p y .  I 

w a s  l o o k i n g  a t  d o i n g  s o m e t h i n g  w i t h  p e r f o r a t i o n  o n  t h e  f a c a d e
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The Modulator. | Hac Terrain, Binckhorst
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f a c a d e  t o  b e  o p e n a b l e ,  s o  t h i s  c o u l d  p r o v e  a  l i g h t w e i g h t  s o l u t i o n  t o 
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ARCHITECTURE can PLAY THE GAME!

Chair of Public Building
Delft, September 23th 2021

Nicola Marzot

Course Base AR3AP100
Delineation Research

Seminar II

I n  w e e k  5  I  s t a r t e d  r e s e a r c h i n g  t h e  p o s s i b i l i t y  o f  m a k i n g  a  c a t a l o g 
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f o r  t h e  b u i l d i n g ,  a n d  e x p l a i n i n g  t h e  c o n c e p t  d u r i n g  g u i d a n c e .



Week 3.5

T h i s  w e e k  I  h a d  a  t u t o r i n g  w i t h  N a t h a l i e .  D u r i n g  t h i s ,  w e  c a m e  t o 

t h e  c o n c l u s i o n  t h a t  t h e r e  w a s  a  l o t  o f  p o t e n t i a l  i n  u s i n g  t h e  c r a n e s 

t h a t  w e r e  a l r e a d y  p r e s e n t  i n  t h e  a r e a .  T h e  s y s t e m  o f  p o t e n t i a l l y 

m o v i n g  a n d  s t a c k i n g  t h e m  w a s  a l r e a d y  t h e r e

C a t a l o g u e  a n d  l o o k i n g  i n t o  d e s i g n i n g  a n d  m o v i n g  t h e  c o n t a i n e r s



Week 3.6
F i n d i n g  s y s t e m s  f o r  t h e  m o v e m e n t  a n d  u s e  o f  c o n t a i n e r s

T h i s  w e e k  i  r e a l l y  n e w  w h a t  d i r e c t i o n  i  w a n t e d  t h e  b u i l d i n g  t o  g o  i n . 

I  s t a r t e d  l o 0 k i n g  a t  w a y s  h o w  t o  m o v e  t h e  c o n t a i n e r s  a f t e r  t h e y  h a d 

b e e n  s t a c k e d  b y  t h e  c r a n e ,  m e t h o d s  t h a t  c o u l d  a l s o  w o r k  i n s i d e  t h e 

b u i l d i n g .

I n i t i a l l y  i  c a m e  o u t  a t  c o n t a i n e r  h a n d e l e r s .  T h e s e  t h i n g s  a r e 

h o w e v e r  v e r y  b i g  a n d  r e q u i r e  s k i l l  t o  u s e .  I  h o w e v e r  w a n t e d 

s o m e t h i n g  e a s i e r  t o  o p e r a t e ,  s m a l l e r .

A  m o r e  l o w - t e c h  s o l u t i o n  w a s  a  c o n t a i n e r  c r a d l e .  T h e r e  w o u l d  s t i l l 

n e e d  t o  b e  a  w a y  t o  l i f t  t h e m  o n t o  t h e  c r a d l e  h o w e v e r .



Week 3.6
F i n d i n g  s y s t e m s  f o r  t h e  m o v e m e n t  a n d  u s e  o f  c o n t a i n e r s

T h i s  w e e k  i  r e a l l y  n e w  w h a t  d i r e c t i o n  i  w a n t e d  t h e  b u i l d i n g  t o  g o  i n . 

I  s t a r t e d  l o 0 k i n g  a t  w a y s  h o w  t o  m o v e  t h e  c o n t a i n e r s  a f t e r  t h e y  h a d 

b e e n  s t a c k e d  b y  t h e  c r a n e ,  m e t h o d s  t h a t  c o u l d  a l s o  w o r k  i n s i d e  t h e 

b u i l d i n g .

I n i t i a l l y  i  c a m e  o u t  a t  c o n t a i n e r  h a n d e l e r s .  T h e s e  t h i n g s  a r e 

h o w e v e r  v e r y  b i g  a n d  r e q u i r e  s k i l l  t o  u s e .  I  h o w e v e r  w a n t e d 

s o m e t h i n g  e a s i e r  t o  o p e r a t e ,  s m a l l e r .

A  m o r e  l o w - t e c h  s o l u t i o n  w a s  a  c o n t a i n e r  c r a d l e .  T h e r e  w o u l d  s t i l l 

n e e d  t o  b e  a  w a y  t o  l i f t  t h e m  o n t o  t h e  c r a d l e  h o w e v e r .



Week 3.6
F i n d i n g  s y s t e m s  f o r  t h e  m o v e m e n t  a n d  u s e  o f  c o n t a i n e r s

T h i s  l e a d  t h e  r e s e a r c h  t o  p n e u m a t i c  p u m p s  a n d  o t h e r  m a n u a l l y 

o p e r a b l e  s y s t e m s

T h e  i d e a  o f  j u s t  p u t t i n g  w h e e l s  u n d e r  t h e  c o n t a i n e r  c a m e  u p .  T h i s 

i d e a  w o u l d  e v e n t u a l l y  l e a d  t o  t h e  t r a n s p o r t  c a s e t t e s



Week 3.6
F i n d i n g  s y s t e m s  f o r  t h e  m o v e m e n t  a n d  u s e  o f  c o n t a i n e r s

B e c a u s e  t h e  c o n t a i n e r s  w o u l d  b e  h a r d  t o  g e t  w h e e l s  u n d e r  i f  t h e y 

g o t  o n  t h e  g r o u n d ,  I  s t a r t e d  t o  l o o k  i n t o  w a y s  t o  k e e p  c o n t a i n e r s 

p e r m a n e n t l y  a  b i t  o f f  t h e  g r o u n d .  T h i s  i s  t h e  c o m m o n  s y s t e m  f o r 

p u t t i n g  l e g s  u n d e r  a  c o n t a i n e r ,

I  a l s o  s t a r t e d  m o d d e l i n g  t h e  c r a n e  a n d  b u i l d i n g  i n  m o r e  d e t a i l



Week 3.6
C a t a l o g u e

T h i s  w e e k  I  a l s o  d i t  a  s i t e  v i s i t  t o  t h e  B i n c k h o r s t  a n d  m a d e  t h e 

c a t a l o g u e .  T h e  c a t a l o g u e  l o o k e d  b o t h  a t  t h e  s e c o n d  c a n o p y  a n d  a t 

w h a t  w a s  i n  t h e  a r e a

- T h e  s i d e  f a c a d e s  o f  a  f r a m e  o f  H E A 

c o l u m n s ,  w i t h  c r o s s e s  f o r  s t a b i l i t y .  T h e 

f r a m e  c o n s i s t s  o f  H E 3 0 0 A  s t e e l  b e a m s .  T h i s 

f r a m e  c a n  b e  f o u n d  o n  b o t h  s i d e s  o f  t h e 

b u i l d i n g

2 x

- I n  t h e  m i d d l e  o f  t h e  c a n o p y  t h e r e ’ s  a 

s u p p o r t  f r a m e  c o n s i s t i n g  o f  H E 3 0 0 A  t o o . 

T h e  e n d  c o l u m n  i s  m i s s i n g  t o  a l l o w  m o r e 

s p a c e  o n  t h e  f r o n t ,  w h i c h  i s  c o m p e n s t a t e d 

b y  a  d i a g o n a l  b e a m .  T h i s  f r a m e  f e a t u r e s  a n 

e x t r a  s t a b i l i t y  c r o s s .

- T h e  r o o f  o f  t h e  c a n o p y  i s  s u p p o r t e d  b y  1 4 

3 0 m  l o n g  t r u s s e s .  T h e  t r u s s e s  a r e  a r o u n d 

1 , 5 m  w i d e .  T h e  l o n g  b a r s  o f  t h e  b e a m  a r e 

s q u a r e  p r o f i l e s  o f  1 5 0 m m  w i d e ,  w i t h  r o u n d 

c r o s s  b e a m s  o f  5 0 m m  i n  b e t w e e n

- T h e  b a c k  s i d e  a l s o  c o n s i s t s  o f  a  f r a m e  o f 

H E 3 0 0 A  c o l u m n s .  T h e y  a r e  s t a b i l i s e d  b y 

d o u b l e  c r o s s e s  o n  b o t h  s i d e s .

5 0  m m
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- C o n c r e t e  p a n e l s  o f t e n  u s e d  a s  t e m p o r a r y 

r o a d s  o r  s q u a r e s .  T h e s e  c a n  b e  u s e d 

t o  c r e a t e  h a r d e n e d  s p a c e s .  S o m e t i m e s 

a t  f e s t i v a l s  t h e s e  a r e  s t a c k e d  t o  c r e a t e 

s e a t i n g  s p a c e s  o r  u s e d  t o  s t a b i l i s e 

t e m p o r a r y  s t r u c t u r e s .

- M a n y  b u i l d i n g  m a t e r i a l s  c o m e  p a c k e d 

i n  p l a s t i c  f o i l .  O v e r  t h e  c o u r s e  o f  m a n y 

b u i l d i n g  p r o j e c t s  i n  t h e  B i n c k h o r s t  t h i s 

c a n  s t a c k  u p  t o  m a n y  t o n s  o f  p l a s t i c . 

T h i s  p l a s t i c  c a n  b e  u s e d  t o  c r e a t e  f a c a d e 

p a n e l s .

- E x i s t i n g  b u i l d i n g  s h e d s  c o u l d  s e r v e  a s 

t h e  b a s i s  f o r  t h e  l a r g e r  m o d u l a r  s p a c e s 

r e q u i r e d  i n  t h e  p l a n .  T h e s e  a r e  a l r e a d y 

l i g h t w e i g h t  a n d  h i g h l y  m o v a b l e .

- T h r o u g h o u t  t h e  B i n c k h o r s t ,  h u n d r e d s  o f 

c o n t a i n e r s  c a n  b e  f o u n d .  T h e s e  c a n  s e r v e 

a s  t h e  b a s i s  f o r  t h e  p r a c t i c e  a n d  s t u d i o 

s p a c e s .  T h e  b o t t o m  p i c t u r e  s h o w s  a  s y s t e m 

f o r  a t t a c h i n g  a n d  m o v i n g  c o n t a i n e r s  b y 

u s i n g  l i t t l e  c a r t s .  T h e  c o n t a i n e r s  a r e  o n 

w h e e l s .
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Week 3.6
C a t a l o g u e

D u r i n g  t h e  s i t e  v i s i t  I  a s k e d  s o m e  i n f o  a t  t h e  B A M  b u i l d i n g ,  w h i c h 

l e a d  t o  m e  a c t u a l l y  b e i n g  a b l e  t o  a c c e s  t h e  s i t e  a n d  i n t e r v i e w  t h e 

h e a d  o f  o p e r a t i o n s  a n d  c r a n e  o p e r a t o r .  T h i s  m a d e  m e  a l s o  f i n d  o u t 

a b o u t  t h e  c a p a b i l i t i e s  o f  t h e  c r a n e s .  T h e  c r a n e  c o u l d  c a r r y  4  c u b e 

o f  g r a v e l ,  w h i c h  e q u a t e s  t o  a  b i t  o v e r  7  t o n s  o f  c a r r y i n g  w e i g h t .



Week 3.7
M o d u l e  a n d  f a c a d e  d e s i g n

A f t e r  h a v i n g  d o n e  a  l o t  o f 

r e s e a r c h  a n d  s p e n d i n g  a  l o t 

o f  t i m e  m o d e l l i n g  o n  t h e 

c o m p u t e r ,  i t  w a s  t i m e  t o 

g e t  b a c k  t o  s k e t c h



Week 3.7
M o d u l e  a n d  f a c a d e  d e s i g n

I  w a s  s t r u g g l i n g  w i t h  f i n d i n g  a  m e t h o d  t o  o p e n  t h e  f a c a d e .  I 

c o n t i n u e d  r e s e a r c h i n g  E T F E .  I  f o u n d  a  r e f e r e n c e  o f  T h e  S h e d ,  a n 

e t f e  b u i l d i n g  t h a t  m o v e s .

I  a l s o  c o n t i n u e s  l o o k i n g  a t  E T F E  s o l u t i o n s



Week 3.7
M o d u l e  a n d  f a c a d e  d e s i g n

F r o m  t h e  C a t a l o g u e ,  I  k n e w  t h a t  I  w a n t e d  t o  u s e  r e c y c l e d  P V C .  S o  I 

a l s o  l o o k e d  a t  t h e  r e g u l a r  a p p l i c a t i o n  o f  P V C  i n  b u i l d i n g  f a c a d e s . 

T h e  f i r s t  r e f e r e n c e  i s  a  c o m p o s i t e  P V C - P E T  m a t e r i a l .  T h e  t h i r d 

r e f e r e n c e  i s  P V C  f o i l



Week 3.7
M o d u l e  a n d  f a c a d e  d e s i g n

I  w a s  a l s o  s t i l l  l o o k i n g  a t  a l t e r n a t i v e  f a c a d e  o p e n i n g  m e t h o d s ,  s o  I 

l o o k e d  i n t o  i n s t a l l i n g  r o l l i n g  d o o r s  i n  t h e  b u i l d i n g .

T h i s  w e e k  I  a l s o  f o u n d  o u t  a b o u t  t h e  e x i s t e n c e  o f  t r a n s p o r t 

c a s e t t e s  f o r  h e a v y w e i g h t  o b j e c t s  a n d  m a c h i n e r y .



Week 3.7
C o n c e p t  s k e t c h e s

S k e t c h  f o r  h o w  t o  d i s p l a y  t h e 

d i f f e r e n t  c o m p o s i t i o n s  f o r  P 3

S k e t c h  f o r  t h i n k i n g  a b o u t  s y s t e m s 

f o r  t h e  m o v e m e n t

S k e t c h  f o r  t h e  w o r k s h o p  s p a c e .  T h i s 

i s  t h e  f i r s t  t i m e  I  c o n s i d e r e d  m a k i n g 

o p e n a b l e  c o n t a i n e r s

S k e t c h  w h e r e  I  d i s c o v e r e d  t h e 

b u i l d i n g  w a s  a  m a c h i n e  a n d  c o u l d 

l o o k  l i k e  o n . 



Week 3.7
C o n t a i n e r  a t l a s

F o r  t h e  c o n t a i n e r  d e s i g n  i  a l s o  b o u g h t  a  b o o k  c a l l e d  ‘ t h e  C o n t a i n e r 

A t l a s ’ .  T h i s  b o o k  h e l p  m e  w i t h  t h e  t e c h n i c i q u e s  a n d  d e t a i l s  o f 

d e s i g n i n g  a n d  g a v e  m e  a  l o t  o f  i n s p i r a t i o n  i n  t h e  p r o c e s s



Week 3.8
P r e p a r i n g  f o r  P 3

T h i s  w e e k  m a r k e d  t h e  p r e p a r a t i o n  f o r  P 3 .  I  s t a r t e d  m o d e l l i n g  t h e 

m o d u l e s  a n d  t h e  c o n c e r t  h a l l .  H e r e  y o u  s e e  t h e  f i r s t  v e r s i o n  o f  t h e 

h a l l

A n d  h e r e  y o u  c a n  s e e  t h e  c a n o p y  a n d  t h e  f i r s t  m o d u l e s .  T h e 

c o n c e r t  h a l l  s t i l l  h a d  a l u m i n i u m  c l a d d i n g  i n s t e a d  o f  P r e t t y  p l a s t i c



Week 3.8
P r e p a r i n g  f o r  P 3

F o r  t h e  d e s i g n i n g  o f  t h e  b u i l d i n g  a n d  c o n c e r t  h a l l  I  d i d  c a s e  s t u d y 

r e s e a r c h  t o  h a l l s  a n d  c o n c e r t  b u i l d i n g s ,  a s p e c t s  I  r e s e a r c h e d  w e r e 

l a y o u t ,  c o n s t r u c t i o n ,  m a t e r i a l s s .



Week 3.8
P r e p a r i n g  f o r  P 3

I  a l s o  l o o k e d  a t  c e n t r e  p o m p i d o u  m o r e  f o r  i n s p i r a t i o n  f o r  t h e 

m a t e r i a l s  a n d  t h e  i n e r i o r



Week 3.9
P 3

The Modulator.
H A C  T e r r a i n ,  B i n c k h o r s t ,  t h e  H a g u e
M S c  3  P u b l i c  B u i l d i n g  -  M u s i c  M a r v e l  -  B a r t  S c h i p p e r  -  4 4 6 5 7 4 1

GENERAL IMPRESSION FLOOR PLANSECTIONS
N o  S c a l e 1 : 2 5 01 : 3 0 0

BASE COMPOSITION
N o  S c a l e

P e r f o r m a n c e
s p a c e

w h e r e  a u d i e n c e
g e t s  i n v o l v e d

w h e r e  v i s i t o r 
b e c o m e s  a r t i s t

P r a c t i c e
s p a c e

w h e r e  a u d i e n c e 
l e a r n s  n e w  s k i l l s

W o r k s h o p
s p a c e

W h e r e  n e t w o r k s
a r e  f o r m e d

M e e t i n g
s p a c e

O p e n  s t a g e ,
o p p o r t u n i t i e s  t o 

p e r f o r m

m e e t  l i k e - m i n d e d
p e o p l e  t h a t

w a n t  t o  m a k e  m u s i c

t a k e  e x p e r i e n c e
f r o m  b e i n g  i n v o l v e d  i n 

m u s i c  a n d  d o  s o m e -
t h i n g  w i t h  i t

P e o p l e  l e a r n  n e w
s k i l l s  f o r  o n  s t a g e ,

g e t  s t i m u l a t e d  t o 
m a k e  m u s i c

P e o p l e  f i n d  n e w 
n e t w o r k s  t o  u s e  t h e i r 
( n e w l y  l e a r n e d )  s k i l l s

S h o w i n g  s k i l l s ,
m e e t i n g  p e o p l e 

i n t e r e s t e d

P e r f o r m a n c e ,  P r a c t i c e ,  W o r k s h o p ,  M e e t i n g

FRAMEWORK OF EXCHANGE

P r a c t i c e
s p a c e

B a r

O f f i c e  &
t i c k e t s

R e s t r o o m s

S t u d i o
s p a c e

W o r k s h o p
s p a c e

D r e s s i n g
r o o m s

R e s t r o o m s
G a r d e r o b e

R o o m  2
C a p a c i t y :  1 5 0

H a l l
C a p a c i t y :  1 5 0 0

S q u a r e
C a p a c i t y :  4 5 0 0

W a t e r  t r i b u n e
C a p a c i t y :  2 0 0

R o o m  1
C a p a c i t y :  5 0 0

T h i s  w a s  t h e  w e e k  o f  P 3 .  I n  P 3  I  f o c u s s e d  a  l o t  o n  a l l  t h e  c o m p o s i t i o n s 

t h e  b u i l d i n g  c o u l d  m a k e .  P r i o r  t o  t h i s ,  I  d e s i g n e d  a l l  t h e  c o m p o s i t i o n s  i n 

s k e t c h .  U n f o r t u n a t e l y  t h e  p h o t o g r a p h  o f  t h e s e  i s  l o s t



Week 3.9
P 3

V a r i a n t s

WINTER SPRING | AUTUMN SUMMER

1  |  2  C o n c e r t  h a l l s  +  m e e t i n g  s p a c e ,  t e r r a c e  i n s i d e

3  |  E v e n t s  s p l i t ,  t e r r a c e  i n s i d e

5  |  E v e n t  a n d  e x p o  s p l i t ,  t e r r a c e  i n s i d e

7  |  C o n c e r t  i n  h a l l ,  f a c i l i t i e s  i n s i d e 8  |  C o n c e r t  i n  h a l l ,  f a c i l i t i e s  o u t s i d e 8  |  C o n c e r t  i n  h a l l ,  f a c i l i t i e s  o u t s i d e 1 4  |  3  e v e n t s ,  w a t e r s i d e  s t a g e  &  t r i b u n e ,  f a c .  o u t s i d e

9  |  C o n c e r t  o u t s i d e ,  f a c i l i t i e s  i n s i d e 1 5  |  B i g  c o n c e r t

1 0  |  C o n c e r t  i n s i d e + o u t s i d e ,  f a c i l i t i e s  i n s i d e

6  |  E v e n t  a n d  e x p o  s p l i t ,  t e r r a c e  i n + o u t s i d e 6  |  E v e n t  a n d  e x p o  s p l i t ,  t e r r a c e  i n + o u t s i d e 1 3  |  3  e v e n t s ,  w a t e r s i d e  s t a g e  &  t r i b u n e ,  f a c .  i n s i d e

4  |  E v e n t s  s p l i t ,  t e r r a c e  i n + o u t s i d e 4  |  E v e n t s  s p l i t ,  t e r r a c e  i n + o u t s i d e 1 2  |  E v e n t s  i n s i d e  +  o u t s i d e ,  p r i v a t e

2  |  2  C o n c e r t  h a l l s  +  m e e t i n g  s p a c e ,  t e r r a c e  i n + o u t s i d e

2  |  2  C o n c e r t  h a l l s  +  m e e t i n g  s p a c e ,  t e r r a c e  i n + o u t s i d e

3  e v e n t s ,  w a t e r s i d e  s t a g e  &  t r i b u n e ,  f a c .  o u t s i d e  |  1 4

2  |  2  C o n c e r t  h a l l s  +  m e e t i n g  s p a c e ,  t e r r a c e  i n + o u t s i d e 1 1  |  C o n c e r t s  i n s i d e + o u t s i d e ,  f a c i l i t i e s  o u t s i d e

HIGHLIGHTED VARIANTS

8  |  C o n c e r t  i n  h a l l ,  f a c i l i t i e s  o u t s i d e

H e r e  y o u  c a n  s e e  a l l  t h e  c o m p o s i t i o n s .  T h e y  c a n  c h a n g e  d e p e n d i n g 

o n  t h e  s e a s o n .  I n  w i n t e r  t h e r e  t a k e s  p l a c e  m o r e  i n s i d e ,  w h i l e  t h e 

s u m m e r  g i v e s  m o r e  o p p o r t u n i t i e s  o u t s i d e .  A t  t h e  b o t t o m  a r e  t h r e e 

m o r e  d e t a i l e d  v e r s i o n s



Week 3.9
P 3

1  |  P r a c t i c e

1  |  P r a c t i c e

8  |  W o r k s h o p
9  |  D r e s s i n g  r o o m ,  W I P

1 1  |  R o o m  2

1 2  |  M a i n  H a l l

2  |  S t u d i o

2  |  S t u d i o 6  |  B a r  &  c a t e r i n g ,  1 - s i d e d 6  |  B a r  &  c a t e r i n g ,  2 - s i d e d

3  |  R e s t r o o m 4  |  R e s t r o o m ,  i n c l u d i n g  d i s a b l e d 5  |  G a r d e r o b e

M o d u l e s

GENERAL IMPRESSION
N o  S c a l e

DETAILS MODULE & CONCER HALL
1 : 2 0

MODULES
N o  S c a l e

H e r e  y o u  c a n  s e e  t h e  m o v e m e n t  s y s t e m  a n d  t h e  m o d u l e  d e s i g n . 

U n f o r t u n a t e l y ,  b e c a u s e  s o  m u c h  a b o u t  m y  b u i l d i n g  w a s  s t i l l 

c h a n g i n g ,  i t  w a s  h a r d  t o  d o  B T .  T h i s  t u r n e d  o u t  t o  b e  a  p r o b l e m 

l a t e r  b e c a u s e  I  h a d  l e s s  f e e d b a c k  o n  m y  B T .  I  w a s  a l s o  s t i l l 

s t r u g g l i n g  w i t h  t h e  f a c a d e



Week 3.10
R e f l e c t i n g  o n  P 3  a n d  f l o o r  r e s e a r c h

M y  d e s i g n  a t  P 3  w a s  s t i l l  p r e t t y  r o u g h ,  b u t  t h e  f e e d b a c k  f r o m  P 3 

h e l p e d  m e  t o  r e f l e c t  o n  w h e r e  I  w a n t e d  t o  g o  w i t h  t h e  d e s i g n . 

I t  a l s o  m a d e  m e  r e a l i s e  I  h a d  t o  c a t c h  u p  w i t h  B T ,  s o  t h i s  w a s  a 

s t r o n g  p o i n t  o f  f o c u s  s t a r t i n g  f r o m  n o w .

I  s t a r t e d  o f f  b y  r e s e a r c h i n g  t h e  f l o o r ,  a n d  c a m e  t o  t h e  c o n c l u s i o n  t h a t  d u e 

t o  t h e  h e a v y  w e i g h t  o f  t h e  c o n t a i n e r s  a n y  c o n v e n t i o n a l  f l o o r  s o l u t i o n  w o u l d 

b e  o u t  o f  t h e  w i n d o w .  I  c a m e  o u t  o n  i n d u s t r i a l  f l o o r s .  T h i s  w o u l d  f o r m  t h e 

b a s i s  f o r  m y  f l o o r  l a t e r



Week 4.1
M a k i n g  l a r g e  B T  p r o g r e s s

M y  d e s i g n  a t  P 3  w a s  s t i l l  p r e t t y  r o u g h ,  b u t  t h e  f e e d b a c k  f r o m  P 3 

h e l p e d  m e  t o  r e f l e c t  o n  w h e r e  I  w a n t e d  t o  g o  w i t h  t h e  d e s i g n . 

I t  a l s o  m a d e  m e  r e a l i s e  I  h a d  t o  c a t c h  u p  w i t h  B T ,  s o  t h i s  w a s  a 

s t r o n g  p o i n t  o f  f o c u s  s t a r t i n g  f r o m  n o w .

I  m a d e  a  l a r g e  A 1  p o s t e r  w i t h  d e t a i l i n g  e x a m p l e s  a n d  p r o p o s a l 

s k e t c h e s  o f  e v e r y  b u i l d i n g  p a r t  i n  m y  b u i l d i n g .  T h i s  r a n g e d  f r o m 

t h e  f l o o r ,  t o  t h e  f a c a d e ,  t o  t h e  c e i l i n g  a n d  r o o f  e d g e .  I t  a l s o 

f o c u s s e d  o n  t h e  c o n t a i n e r s  a n d  t h e  a c o u s t i c s



Week 4.1
M a k i n g  l a r g e  B T  p r o g r e s s

T h i s  w e e k  a l s o  m a r k e d  m y  d i s c o v e r y  o f  t h e  B i f o l d  f a c a d e  s y s t e m 

w h i c h  w o u l d  e n d  u p  o n  m y  P 4  B u i l d i n g .  I  r e s e a r c h e d  c o n t a i n e r 

d e t a i l i n g  a n d  d i s c o v e r e d  t h a t  c o n t a i n e r s  n e e d  s p e c i a l  i n s u l a t i o n 

b e c a u s e  t h e  h a v e  s p e c i a l  d a m p  p r o b l e m s .  I  a l s o  f o u n d  o u t  a g a i n 

a b o u t  p r e t t y  p l a s t i c ,  a  w a y  t o  r e c y c l e  t h e  P V C .  I  l o o k e d  i n t o 

v e n t i l a t i o n ,  e l e c t r i c i t y  a n d  s e w a g e  f o r  t h e  c o n t a i n e r



Week 4.1
C a s e  s t u d y  r e s e a r c h

I  d i d  c a s e  s t u d y  r e s e a r c h  i n t o  t h e  d e s i g n  o f  m o d u l e s ,  a n d 

m a t e r i a l i s a t i o n  o f  m o d u l e s  i n  a  b i g  i n d u s t r i a l  h a l l .  T h e  r e f e r e n c e 

y o u  s e e  b e l o w  i s  t h e  N D S M - H a l  i n  A m s t e r d a m ,  w h i c h  i s  a  g o o d 

e x a m p l e  o f  h o w  m o d u l e - l i k e  s t r u c t u r e s  w o r k  a n d  a r e  m a t e r i a l i s e d 

i n  a n  i n d u s t r i a l  h a l l .



Week 4.1
C a s e  s t u d y  r e s e a r c h

I  d i d  c a s e  s t u d y  r e s e a r c h  i n t o  t h e  d e s i g n  o f  m o d u l e s ,  a n d 

m a t e r i a l i s a t i o n  o f  m o d u l e s  i n  a  b i g  i n d u s t r i a l  h a l l .  T h e  r e f e r e n c e 

y o u  s e e  b e l o w  i s  t h e  N D S M - H a l  i n  A m s t e r d a m ,  w h i c h  i s  a  g o o d 

e x a m p l e  o f  h o w  m o d u l e - l i k e  s t r u c t u r e s  w o r k  a n d  a r e  m a t e r i a l i s e d 

i n  a n  i n d u s t r i a l  h a l l .



Week 4.2
D C  f l o o r  c a l c u l a t i o n

I n  t h i s  w e e k  I  d i d  a  v e r y  c o m p l e x  c a l c u l a t i o n  o f  t h e  p a v e m e n t 

f l o o r ,  b a s e d  o n  a  g u i d e  f r o m  t h e  A u s t r a l i a n  C e m e n t  a n d  C o n c r e t e 

A g g e r a t e s  a s s o c i a t i o n .  I  c o n c l u d e d  t h e  f l o o r  w a s  t h e  m o s t 

i m p o r t a n t  s t r u c t u r a l  e l e m e n t  f o r  s u p p o r t i n g  t h e  c o n t a i n e r s ,  s o  t h i s 

w a s  w h a t  I  w a n t e d  t o  c a l c u l a t e .  F r o m  t h i s  I  c a m e  t o  a l l  t h e  l a y e r 

t h i c k n e s s e s  i n  t h e  f l o o r .  T h i s  i s  d e p e n d e n t  o n  c o n c r e t e  s t r e n g t h , 

t y p e  o f  g r o u n d ,  t y p e  o f  l o a d s ,  f r e q u e n c y  o f  u s e  a n d  l i f e s p a n  o f  t h e 

f l o o r .

T h e  g u i d e

Guide to Industrial Floors and Pavements –
design, construction and specification

CCAA T48

G
u
id

e
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D C  f l o o r  c a l c u l a t i o n

T h e  c a l c u l a t i o n

DC – Vloer op zand - Pavement 
Gebruikte procedure: Guide to Industrial Floors and Pavements. CC&AA. (2009) Guide to Industrial 
Floors and Pavements – design, construction and specification. 
https://www.ccaa.com.au/documents/INDUSTRY_GUIDE_T48_Guide_to_Industrial_Floors_and_Pav
ements_Design_Construction_and_Specification.pdf 
 

 

Requirement: Minimise number of joints 
Reasons for joints: 
-Isolation 
-Expansion 
-Contraction 
-Construction 
 

 
 

 
 
Keuze voor Continuously reinforced - > geen vocht tussen de seams van drinken. -> Meer wapening nodig, 0,6-0,9% extra 

Subbase 

 
 
Subbase thickness -> 100-150 mm – Midden = 125 mm 
 
 
Abrasion Resistance 

 
 

 
 
30 mm cover for protection of reinforcement 
 

 
 
Wel keuze voor topping, want hoge puntlasten en schuiven met materialmen = potentiële schade. 
Tevens te maken met vocht(dranken). 
 
Design for Strength 

 
 
Puntlasten vanwege poten onder containers - > Vergelijkbaar met storage racks with base plates. 

Ontwerpprocedure betondikte 

 
 
3 soorten lasten: (CC&AA, 2009, p.25) 
-Wheel loading 
-Post Loading 
-Distributed loading 
 
Wheel loading 
Because wheels move over the base causing rise and falls in stress, failure generally occurs because 
of fatigue. Because of this, it is necessary to estimate the traffic on the pavement over the design life.  
 
Pressure of moving double containers + a plateau + a moving vehicle = 2*55 kN +10 kN = 10 kN = 130 
kN. -> * 1,2 safety factor = 156 kN. Distance between axles is 5 meters max. 

 
Base design features 15 containers inside. Assumption these can each be moved once per day at a 
maximum. 2 Days off per week are assumed-> 15 *365*50 *(5/7)= 195.535 repetitions. This matches 
with the graph 

Post loading 
178,5 kN max, zie berekening maximale lading containers op 1 punt 
 
Distributed loads 
Loads covering a large area due to material placed directly on the pavement. -> Not relevant 
 
 
Assessment of design tensile strength 

 
 

 
 
Because the floor doesn’t face extreme conditions, but also isn’t loaded very lightly, I take the middle 
of the factor ranges. Therefore: 
 
For the wheel loads in the design, the k1 factor is 0,9 
 
For the post loads in the design, the k1 factor is 0,8 
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Table 1.17 accounts for fatigue in the concrete. The associated k2 factor for the design is 0,54 
 
 

 
 
 
f’c = compressive strength of concrete. Normal construction concrete = 40 MPa 
 
Tensile strength wheel loads =  
 
f’cf = 0,7√(40) = 4,427 MPa 
 
f all = 0,9 * 0,54 * 4,427 MPa = 2,15 MPa 
 
Tensile strength post loads =  
 
f’cf = 0,7√(40) = 4,427 MPa 
 
f all = 0,8 * 0,54 * 4,427 MPa = 1,91 MPa 
 
 

Soil assessment 
 
The ground underneath the building is sand. 

 
 
The building will have both short term and long term loads. The short term Young’s Modulus = 45 
The long term Young’s modulus = 36 
 

 
 
 

Calculating required thickness – Wheel loading 

 

 

 
 
f all = 2,15 MPa 
F E1 = 1,35 for 45 MPa internal, 1,46 edge 
F H1 = 0,97 for 9 m internal, 0,99 edge 

F S1 = table only goes to 3, wheel distance = 5 -> calculate graph with graphing calculator -> x & y 
inverted for convenience -> formula = 15,19x^2 -24,27x +10,56 -> calc, intersect with y=5 -> F S1 = 
1,32 internal 
Same method for edge: 29,5x^2-51,75x+23,70 - > = 1,24 
 
These factors come from table sheets. These are included in the appendix. 
 
k3 = 1.2 voor internal loading, 1,05 voor edge loading 
k4 = 1,16 voor concrete strength 40 MPa 
 
Internal: F1 = 2,15*1,35*0,97*1,32*1,2*1,16 = 5,17 -> axle load = 156 kN -> Thickness = 160 mm 
edge: F1 = 2,15*1,46*0,99*1,24*1,05*1,16 = 4,69 -> thickness = 250 mm 
 
 
 
 
For combined wheel- and post loading, a correction factor is required. The formula for this is. 

 

 
 

 
 
S = assumed distance between post loading and driving containers 1m+. Therefore, S=1 
 
Internal: S/t1 = 1/0,16m = 6.25 -> Q1= 0,45 

Edge: S/t2 = 1/0,18 = 5,55 -> Q=0,55 
P post = 58 kN 
P axle = 156 kN 
 
Internal: F c1 = 1 / ( 1 + 0,45 * ( 58/156) ) = 0,86 
Edge: F c1 = 1 / ( 1 + 0,55 * (58/156) ) = 0,83 
 
Final results F 1 * F c1 
Internal: 0,86 * 5,17 = 4,45 -> 180 mm for combined wheel loading 
Edge: 0,83 * 4,69 = 3,89 -> 290 mm for combined wheel loading 
 
 
Post Loading 
 

 
 
f all = 1,91 MPa 
F E3 = 1,34 for 45 MPa at the edge, 1,45 for 45 MPa at the interior 
F H3 = zeer vast zand op ca. 9 meter, zand tot 24,5 m. Waarde voor 9m = 0,97 
F S3 = Least optimal scenario -> see image 
Average post distance = (7*6,06+7*5+4*0,6+4*0)/22 = 2,6 m -> F S3 = 1,425 
 
P = 58 kN 
 
Interior: F 3 = 1000 (1,91/58) * 1,45 * 0,97 * 1,425 = 66 -> 195 mm 
Edge: F 3 = 1000 (1,91/58) * 1,34 * 0,97 * 1,425 = 61 -> 360 mm 
 
 
For combined wheel- and post loading, a correction factor is required. The formula for this is. 

 
S = 1 
S/t3 = internal: 1/0,195 = 5,13 , edge: 1/0,36 = 2,78 
Q3 = Internal: 0,045, external: 0,12 
 
internal: 1/(1+0,045(156/58)) = 0,89 
edge: 1/(1+0,12(156/58)) = 0,76 
 
 
Final results F 3 * F c3 
Internal: 0,89 * 66 = 58,7 -> 200 mm for combined wheel loading 
Edge: 0,76 * 61 = 46,36 -> 440 mm for combined wheel loading Commented [BS1]: Different graphs for edge loading 
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Appendix – Data tables for thickness equations 
 

 

 

T h i s  c a l c u l a t i o n  w a s  v e r y  c o m p l e x ,  a n d  t o o k  a  l o n g  t i m e .  B u t  i t  w a s 

a l s o  v e r y  i m p o r t a n t  t o  t h e  B T  p a r t  o f  t h e  d e s i g n .  F r o m  t h e  r e s e a r c h 

a n d  c a l c u l a t i o n  c a m e  a  l o t  o f  c o n c l u s i o n s  f o r  t h e  f l o o r  d e t a i l i n g .



Week 4.3
F U l l y  d e s i g n i n g  b u i l d i n g  p a r t s

I n  t h i s  w e e k  I  s t a r t e d  w o r k i n g  a h e a d  t o  P 4 .  I  d e s i g n e d  t h e  f i n a l 

v e r s i o n s  o f  a l l  t h e  c o n t a i n e r s ,  l o o k e d  a t  t h e  i m p l e m e n t a t i o n  o f  t h e 

p r e t t y  p l a s t i c ,  a n d  a l s o  t h e  r e u s e d  m a t e r i a l s  f r o m  t h e  c a n o p y  a n d 

B i n c k h o r s t .



Week 4.3
F u l l y  d e s i g n i n g  b u i l d i n g  p a r t s

I n  t h i s  w e e k  i  a l s o  l o o k e d  a t  t e m p o r a r y  s t r u c t u r e s  f o r  t h e  s q u a r e 

f o r  w h e n  i t ’ s  n o t  b e i n g  u s e d .  T h e s e  c o u l d  a l s o  b e  i n  c o n t a i n e r s  a n d 

c o u l d  f u l f i l  a  r o l e  i n  t h e  w h o l e .  I  d i d n ’ t  m a n a g e  t o  g e t  t h i s  i n t o  P 4 , 

b u t  t h i s  w i l l  c e r t a i n l y  b e  s o m e t h i n g  f o r  a f t e r w a r d s

M o v i n g  t h e  s e c o n d  c o n c e r t  h a l l  f o r  m o r e  f r e e d o m  i n  t h e  m i d d l e



Week 4.3
T e m p o r a r y  s t r u c t u r e s  s q u a r e

I n  t h i s  w e e k  i  a l s o  l o o k e d  a t  t e m p o r a r y  s t r u c t u r e s  f o r  t h e  s q u a r e 

f o r  w h e n  i t ’ s  n o t  b e i n g  u s e d .  T h e s e  c o u l d  a l s o  b e  i n  c o n t a i n e r s  a n d 

c o u l d  f u l f i l  a  r o l e  i n  t h e  w h o l e .  I  d i d n ’ t  m a n a g e  t o  g e t  t h i s  i n t o  P 4 , 

b u t  t h i s  w i l l  c e r t a i n l y  b e  s o m e t h i n g  f o r  a f t e r w a r d s



Week 4.3
S t r u c t u r a l  d e s i g n  c o n s u l t a t i o n

Question 1

I am reusing an old canopy for my buildings. This is the original construction

Seen from above it looks like this. The construction features stability crosses at the back-
side, top side, and in the 3 planes on the sides and in the middle of the building.

60 m

30m

11,9 m 

14,2 m

The middle columns and stability crosses look like this

I want to however change the building. I have a second canopy, which I want to take apart 
for parts. The trusses carrying the roof of the second canopy will be added to the facade of 
the first construction. These will carry the facade.

4m

To make the hall more of a continuous space, where the stability crosses are not in the way, 
I want to change them in the middle part to this. The image above shows the new version.

My question is: With the addition of the trusses on the facade, are these crosses enough to 
keep the construction stable? Would it even be possible to completely remove the wind-
crosses in the middle row?

Q u e s t i o n  r e g a r d i n g  s t a b i l i t y  a n d  r e m o v i n g  c r o s s e s  f o r  t h e  s p a c e
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S t r u c t u r a l  d e s i g n  c o n s u l t a t i o n

Question 2

I’m making the structure of my concert hall from steel HEA-Beams. These are re-used from 
the second part of the canopy. This means however that some of these beams are not long 
enough, and need to be welded to make them the right length.

My question is: are welded together steel beams as strong as new HEA-beams? If not, 
what is the reduction of carrying force I can expect. Can you just weld the heads of beams 
together, or do you for example need to use an in-between piece. Is it even feasible to do a 
construction this way?

Q u e s t i o n  f o r  w e l d i n g  r e u s e d  b e a m s
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S t r u c t u r a l  d e s i g n  c o n s u l t a t i o n

Question 2

I’m making the structure of my concert hall from steel HEA-Beams. These are re-used from 
the second part of the canopy. This means however that some of these beams are not long 
enough, and need to be welded to make them the right length.

My question is: are welded together steel beams as strong as new HEA-beams? If not, 
what is the reduction of carrying force I can expect. Can you just weld the heads of beams 
together, or do you for example need to use an in-between piece. Is it even feasible to do a 
construction this way?

Q u e s t i o n  f o r  w e l d i n g  r e u s e d  b e a m s

S t a r t i n g  w o r k  o n  1 : 2 0  f a c a d e  p i e c e .  R e s e a r c h  i n t o  t h e  s y s t e m ,  i t s 

c o m p o n e n t s   a n d  h o w  t o  i n t e g r a t e  i t .



Week 4.3
1 : 2 0  m o d e l l i n g

A

1:20 - voorgevel - detail versie



Week 4.4
D e s i g n i n g  f a c a d e

A



And the rest is finishing up 
the building and working for 
P4. You can find this in the 

presentation and on the poster


