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Experiments with light-fall 

Even the word 'light-fall' itself reaches us a direct and possible eeAeeption 
from the experience that light confirms the gravity and shimes from t0p to 
bottom. Very literally the sun rays, as soon as they are allowed te 'fall' 
through an opening in a wall, mark diagonal beams of li~ht, which radiate 
down. 

In the Blitz Beton Workshop we have explored the idea of li~ht-fall from 
the following perspective: How much can we manipulgte day-light, when 
we lead the light in through a thoroughly determined opening by using a 
'daylight-eater' in a furthermore closed flat roof? The a A a lysis in the first 
stage was about the experience of strewing out and the gatlilering of light, 
and how you are able to manipulate this with the shape of an opening in a 
su~ce. The main question was: How can light change the experience of a 
room? 

A poetic as well as a mechanical answer gives the Pantheon in Rome, 
where the roof has been shaped as a dome with a round hole in the top. 
The round image of the light at the sides of the dome, when the sun is 
shining, refers explicitly to the shape of the sun itself, as image - the 
rotation of the sun is making an clockwork form the innerside. 
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I had already done exercises with daylight with architectural students be
fore in Vernice, ffiarcelona and Vico Morcote. This time the collaboration 
with Galleague Guus llmrnermans was a motive to let students, who study 
Builciil'lg Tecfm<Diogv, take part in this exerdse as well. Previously participa
tion friom Giuus llmlililerrnans in workshops with concrete did led to a highly 
contmlled marvellowsly apJ!)roac:h from seAsing, c:onstructing and perceiv
ing. The wonksh<Dp started witfi an exercise like I had done before in the 
above-mentioned €ities. 

Four light-objects are very succ:essful in my opinion: The 'control of lighf, 
made by Katliifil F-wernschuss, who gives evidence of an eye for light in a 
drawil'lg way as well. The 'diapflragrn: made by Jiri Opocensk.y1 in which 
light, shape and pr0portion get in touch with each other at different ways 
in a very convincing way/ in such a way that it looks like it are subtle 
variations. 'Hanging Circles' from Kai Supa, in which de fluent qualities of 
light en the <Dbstinate gualities 0f conc:rete are placed in a very dialectic 
connection, aAd 'Cwrved Eoncrete: bv .Jurrien Vogelsang. In this object 
ligfilt and shape give to~ether a sunprisiog 'sagging' effect. All four objects 
are demonstrating the phenomeAon 'light-fall' with downwards aligned 
power-shapes, materialised in concrete. It is j~:~st in these examples that 
the expression 0f f0rce comes to live by the use of li!l)ht. 

Jos Bosmam 

- Introduction -
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lain theme "light" . 
he Blitz Concrete Workshop 2003 has been organised by the faculty Ar-
1itecture and Building Technology in collaboration with the ENG, the 
etherlands Cement Industry. The aim was to introduee the matefial con
·ete to future architects and designers. The ct.lallenge was to find new 
roducts and applications for the material, which muld give a special share 
1 an aesthetic and/ or strategic way. 
he main theme this year has been "Light". The assignment was to ex
lore and to elaborate the challenge to design a "daylight-eater'' with the 
pecial addition that the design needed to give S!l>ecial effects to live- and 
rork experience in deep areas with a flat roof. An ott.ler imJ:)Iementation 
ould be to transport light into underground spaees. 
he group consi~ed of 14 students, almost half of grouJ:) was Erasmus 
tudent, so the group had students with different st~:.~dies from different 
ountries. This high rate of diversity gave speeial bo(i)sts to th~ group. 
hese bundled results will show this diverse boost verry well. Besides in
~m accompaniment by 1UE teachers, external experts have contributed 
1e knowledge and have given constructive eriticism. 
he project had been started with a daylight- exercise by Jos gosman, to 
~lore the technique and the characteristic of daylight in an exlilerimental 
'lay. From this point a concept was developed, a design was made and 
his design was materialised and made in a model-making atelier. Experi
nents with the material concrete have been done to explore the 
im)possibilities in production and shape. Besides that the experiments 
vere used to reach the desired characteristics with the material, f.e. col
tur, reflection, texture and condition of the surface. 
fre most important goa1• was to reafise the design fn IS@ncrete, to be able 
J test the effect of the concept in a real outside situation. 

'he process 
Vell-e€Juipped labs are essential to organise a project with real concrete 
mdels as an output. A daylight-room has often been used to test the 
oncept. In this room the students were able to describe, test and registrate 
ne meant light-effects. Computer simulations gave fabulous solutions and 
ght-effects. After this process the concept had been converted into a 
esign. The geometry, sizes and characteristiC? of the design were noted 
own. The next step in the process was to make a prototype, with this 
ilodel experiments have been done. 



This step was quite exciting, because most of the students had never done 
this before. By making these c:oncrete models the students thankfully used 
the Construd:i0n Engineering lab. In this lab the final products would be 
made as well. The model-making atelier was used to make the moulds and 
to provide all kimd of useful equipment. 
During the experiments with concrete there was a confrontation with all 
the ~ossibilities, but also with all the impossibilities of the material. Con
Grete prm:lucts welie ma<l:le in a mould or formwork, these needed to have 
a shape which cowl<l:l be discharged. The students needed to think of a 
positive (product) and a negative (mould) shape. Many experiments have 
beefl done with mortar, shapes, materials ifl and for the moufds and other 
materials to be able ta reaeh the tet:hnical conditions. 
All the participants bave reached the goal to translate their concept to a 
product and to make this CiJeSigfl out of coAcrete. In a real outdoor experi
ment was tested if the meaAt light-effect was reached. 
l'his owtdo@r arraAgement consisted of a muple of spaces from lx1x2. 
meters, oA wlrlich tne day-light objects were placed. The intensity of the 
day-light during of a uswal cloudy gutch sky is pretty low, due to this low 
intensity it was impossible to see same day-light effects. 
It was rmade clear that a situatioA in the lab can differ much from the real 
situation C!>Utside. It seemed like everything was possible on paper, simu
lated with the computer or in the lab. The reality is mucn more obstinat-e 
though. 
The translation from an idea to a real product isn't easy. The failure of a 
product-idea will often happen during the realisation pha~e. Between a 
coAcept- idea and a success lies much effort. 
Besides the specific l<nowleage about designing with cGncrete, the group 
did get a deeper understam:ling in the total process of research and devel
opment. 

The harvest of concepts and solutions was liich and very divers. The total 
project has beeA exhibited fortlilree weeks in froAt of the Vertigo building. 

Guus "'filiTilmelirT1ams, TlJ/c 

- IntroductioR -
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- Structure -





--...~----~-------~--·- --

The idea was to underline the dif
ference between two 'materials': 1. 
Concrete, a high density material 
and 2. Light, a zero density material. 
The contrast between these 
opposite materials creates a certain 
tension. To realise a dramatic 
configuration, the structure of the 
roof was an important issue. One of 
the first experiments with the 
structure of the roof was connected 
to time, since the light effect 
changed during the day. This first 
experimental model was made out 
of concrete and gave a very good 
result because the effects are almost 
exactly the same as in the cardboard 
model. A strange effect was that the 
shadows on the walls were different 
on every side. 
To go on with the restructuring of 
the roof in concrete, some new ex
periments were tested. The new 
model was more extreme, the ratio 
between the density of the light and 
the concrete was inverted. It was 
very powerful because it worked by 
adding the effect of 16 squares in 
different positions. 
The first time this new model was 
made out of concrete some parts 
broke because the structure was 
too thin. The second model out of 
concrete consisted out of several 
parts that were reconnected 
afterwards. 





- Perforated Cube -





The idea was to empty a perfect con
crete cube of 40 metres of each side, 
perforated in 4 places. The light will 
pass through the openings of 
different dimensions. The type of the 
openings was determined by an 
exercise in composition that was 
guided by intuition. The openings 
vary in dimensions such as in the 
size to create different effects by the 
entrance of the light. 
Three concepts defined this project: 
1. the mass 2. the emptiness and 3. 
the light 
The mass is represented by wide 
and heavy concrete walls, the 
emptiness is the negation of that 
mass. Finally the light appears as 
a protagonist of this dialogue 
between both. 



Alejandro Beautell 



- Reflection of Water -





An important starting point for the 
light experiments was to make an 
opening on the spot of the 
connection between the roof and the 
wall, because the light had to be 
reflected on the ceiling and the walls. 
In those experiments the roof was 
curved or folded, cracks and cuttings 
were made in the roof and the roof 
was turned over to create different 
light effects. The experiments with 
the curved roof had the most 
interesting effects, so some more 
experiments with those took place 
using colors and water to optimize 
the effect on the walls and the 
ceiling. 
Two objects were made out of con
crete. The first one, with the comer 
curved outside, was difficult to make 
and didn't provide the expected 
result. The second object, with the 
curved corner inside, was made out 
of 2 parts that fit together. By 
making the mould out of 2 parts, it 
was easier to get the concrete out 
of the mould and the moulds could 
be used again, so the object could 
be reproduced very easily. The part 
hanging below the ceiling was filled 
with water so the reflection of the 
water is visible on the ceiling . 
Looking at the effect of the light 
object, it looks as if it's pointing out 
something. It could for example 
point out an (emergency) exit of a 
building or an important art object 
in a museum or public toilets. 



Elles Borgert 



- Control of Light -





The idea was to control light. Dif
ferent experiments were designed 
to test this. Finally one object proved 
to have the best result, the shape 
that was clear and simple resulted 
in the best light effect. The slightly 
curved forms brought in more light 
and the variety of positions of the 
object made it very interesting. One 
part stays in a fixed position, while 
the other one can be moved. The 
moving part and the counterpart on 
the frame were provided with a 
cylindrical rippled surface, which 
made the moving possible. 
First the object was made out of four 
parts and glued together after dry
ing, but after only one uncontrolled 
movement, the frame broke. So the 
second time the object was made 
out of one part and reinforcement 
was used to absorb the high 
pressure . The frame itself was 
additionally reinforced with a 
wooden frame in it, to improve the 
bending strength. The moving part 
has a high static stability because 
of the reinforcement and because 
it's center of gravity lies exactly on 
the frame, so it can't fall down in 
anyway. 



,. 
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Katrin Fuernschuss 



- Drawings of Light -





'Drawings of light' on the wall and 
the floor was an important starting 
point, as well as the reflection of light 
on the ceiling. After some experi
ments the effect of the 'drawings' 
was reached by placing a box on top 
of the roof. In this box different 
shapes with different dimensions 
and directions were placed. 
The first mould consisted out of one 
piece, but it turned out to be very 
difficult to get the concrete out of 
the mould. To hold on to the idea of 
the box with crossing plates inside 
and plates hanging underneath it, a 
new mould for a box and several 
plates were made. 
The box was bigger on top than at 
the bottom, so it was easy to get 
the concrete out of the mould. This 
way allowed us to use the mould 
several times. A system consisting 
out of different types of plates with 
a cylinder at the end and a box with 
grooves in the side ensured that the 
plates stay in position. 
The 'drawings of light' on the walls 
and the floor change during the day 
because of the position of the sun. 
The design works the best if there 
is very bright sunlight, because then 
the drawings are very obvious. 



Vivian Herben 



-Complex Curve-





Many different experiments were 
needed to gain more insight into the 
use of light and the material con
crete. The combination was the 
most difficult part. The most impor
tant conclusions concerning experi
ments with light were that you can
not reflect the light that often. The 
more it 'touches' a surfaces, the 
lower the intensity of the light is. 
After this some experiments with the 
material concrete were done. The 
minimum thickness was about 15 
mm. Double curved and complex 
shapes were hard to make, because 
the object was relatively small. The 
experiments were based on shape 
and surface. 
The conclusions after these experi
ments with light and concrete were, 
that the best choice is to keep mat
ters simple. With a slip of paper all 
kind of different shapes and effects 
were created. What is possible with 
paper, should be possible with con
crete as well. The best effect came 
from the final shape, a kind of sim
ple spiral. It created an effect on all 
sides. On the left-hand side the ef
fect was pretty smooth and wide. 
On the right-hand side the effect 
was more concentrated into one 
point. From the ceiling the effect 
on the left-hand side was the only 
one visible. It's a pity that the bot
tom of the object, what you see 
from underneath, doesn't get 
enough light, so it looks a bit dark. 
But this intensifies the shape and 
the effect. 



Lucy van Keule 
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- Game of Interaction -
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The first series of experiments were 
based on direct light;-Various forms 
of incisions in the upper surface of 
the box determined the light inten
sity and thus the effect. The second 
series of experiments were based on 
indirect light. Light was being 
reflected by sides in- or outside the 
box. The light intensity varied and 
effects appeared on several walls. 
The third series of experiments was 
based on an object that influenced 
the light. In these experiments the 
objects were formed in a certain way 
and became more or less part of the 
space. After these experiments 
some decisions were made 
concerning the light object; First of 
all the object had to have a relation 
with the space above and below the 
ceiling. And the space above and be
low the object was meant to be 
public space. Secondly the object 
had to have several functions, it had 
to control the amount of light, it 
should invite people who are 
standing above the object to take a 
closer look and attract the people 
who stand below the object to look 
up to see the light effect. By making 
holes in the object effects appear 
inside the light object, so people are 
able to look through the object. This 
results in an interaction between the 
space above and below the object. 
The elements hanging inside the 
light object affect the gameplay of 
interaction. 



Niels Kranenbu 



- Gradiations of Light -





Different experiments, like making 
holes in the roof, placing lamellas in 
the roof, using walls and curved 
objects, led to the conclusion that a 
curved light object was the best. The 
light effect was interesting because 
there were a lot of gradients in light 
intensity. Next to the fact that the 
object displays a nice light effect, it 
has also a function at the street level. 
To make the effect stronger, differ
ent kinds of textures and colors were 
used. The reflections of these 
surfaces were measured, in order to 
see if a higher reflection meant a 
stronger effect. This proved not to 
be the case. 
The first mould was made out of 
wood and polystyrene, so it could 
be used several times. There were 
some complications with this first 
mould. First of all, it was very difficult 
to close the sides of the mould. 
Secondly, it was not possible to 
design the mould very accurately. 
This meant that the concrete object 
didn't have the same thickness at 
every point. Another disadvantage 
was that it took a lot of time to make 
the mould. Because of these 
complications the second mould was 
made out of styrodur. With this 
mould it was easier to work 
accurately and possible to make 
sharp corners on the side. A disad
vantage of the styrodur mould was 
that it was difficult to get the con
crete out of the mould, so the mould 
could be used only once. 



Laura Oerlemans 
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- Diaphragm -





The starting point of the design was 
to introduce diffused light, to illumi
nate a gallery, a library or a working 
space. The idea was to prevent 
direct light from entering the room. 
The first experiments worked with 
the principle of a diaphragm. 
Different shapes and dimensions 
were tried out in these experiments; 
for example straight and curved 
forms. This changed the light effect, 
the curved forms for example made 
the light come in more smoothly. 
The light object is placed in the cor
ner of the room, so the light can 
'slide' down on one of the walls. The 
final design exploited the advan
tages of reflected light. A square 
opening was covered by 4 square 
panels that were placed at different 
levels. Light could enter through 
vertical openings, created by shift
ing these 4 squares. 



liri Opocensky 



- Sundial -





An element in the experiments that 
kept returning was the longitudinal 
opening in the walls and the ceiling . 
The first experiments consisted out 
of stripes in a thick wall. Because of 
the different angles the direction of 
the light changes ,which comes 
through the openings. Some more 
experiments were done as a follow
up to the first experiments, which 
involved using different colors, mak
ing 3-dimensional openings in the 
walls and the ceiling and using 
different dimensions for the 
openings. The result of these 
experiments led to the final object, 
a sundial. The idea was to transform 
the ray of sun through the openings 
and mark that transformed sunbeam 
in the room, so you can feel the time 
and the day in the room. 
The object can be placed in an 
exhibition space in a museum for 
example. 



Petra Pock 
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- Hanging Circles -
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The first series of experiments con
sisted out of experiments with the 
reflection of light on the ceiling. This 
was done by cutting a circle in the 
ceiling and hanging this circle just 
below the ceiling. Different shapes, 
colours and textures were used to 
create the best light effect. 
The first model made of concrete 
broke at the point where the hang
ing part was connected to the ceil
ing. In the models that followed, dif
ferent kind of connections were 
made to find out which one was the 
best and strongest. Finally pouring 
the concrete to the mould in two 
steps made the connection . The fi
nal model consisted out of two dif
ferent organic shapes, that hung 
below a round hole in the ceiling. 



KaiSupa 



- 3 Types of Light -
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After the first experiments, the ex
periment with different cones hang
ing in several openings in the roof 
showed very interesting light effects. 
First of all direct light enters the 
space through the opening in the 
cone. Secondly reflected light ap
pears on the ceiling by the reflec
tion on the external surface of the 
cone. Some further experiments 
show the light effect with different 
sizes and angles of the cone. Three 
types of light are expected to pass 
through the light object: 1. Grazing 
light 2. Direct light and 3. Reflected 
light. 
The first model in concrete didn't 
show the grazing light because of 
the irregular surface. Because of this 
and _because of the aim to let more 
light coming through the object it
seJf and to simuJtaneously have 
three different kinds of light working 
together, the design of the light ob
ject changed al little. 'An opening' 
was made in the cone. 
After some new experiments with 
light with the new design, the light 
object was made out of concrete. 
The first time some cracks appeared 
on a very important place in the 
object. So the second time some 
more reinforcement was added to 
make sure it wouldn't break again 
at the same point. After drying the 
6 plates were assembled together 
with the concrete slab. 



Barbara Vicari 



- Curved Concrete -





page 60 

he first experiments involved 
curving objects and placing them in 
different positions on top of the roof. 
The result of these experiments was 
that the reflection of the light on the 
ceiling was the best when the object 
was hanging in the opening. Some 
more experiments were done with 
several objects in one opening and 
different sizes, forms and curves. 
These experiments showed a diffuse 
light reflected on the ceiling and on 
the object itself. Besides that there 
was also direct light entering the 
room through the sides of the light 
object. 
The first model made of concrete 
considered different textures to see 
what was possible with the material 
concrete and what kind of light ef
fect appeared. The final mould for 
the object was made out of styrodur. 
One side of the mould was oiled and 
the other side was covered with 
sheets to obtain a smooth and shiny 
surface. The second model made of 
concrete wasn't perfect because the 
concrete was poured from the side. 
The pressure became too high and 
pieces of the mould were displaced. 
This resulted in bubbles on the sur
face and rough edges. So the third 
time the concrete was poured from 
the top, this gave a much better 
result. 



lurrien Vogelsang 
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- Reproduce Light -





One of the starting points in the 
project was that the ceiling and the 
light scraper should be one. It had 
to look as if cuts had been made 
into the concrete and bended to 
produce a wave. The quality of this 
wave is, that it reproduces light and 
sprays it on the ceiling. A series of 
the object is required to bring in 
enough light into the space. By using 
pigmented concrete the reflected 
light is being coloured and a 
coloured indirect light is being 
spread. 
The mould was made out of poly
styrene and timber. Especially the 
curved forms were optimal in the 
polystyrene. The 2 curved forms out 
of polystyrene were both sanded 
and made smoothly with layers of 
filler. The outer cast was made out 
of timber and the edges around the 
model were filled out with timber. 
These edges were later used to 
suspend the model over the open 
space. The design of the light object 
was based on a green roof,such as 
can be found in a park with an 
underground public space for ex
ample. Prefab floor slabs of 1.2 
metres wide are used for the con
struction of the floor. Where the light 
object is planned, a space is left 
open. Once the floor is completed 
and all the light objects have been 
placed, the whole floor can be 
provided with a layer of concrete and 
the light object and the floor slabs 
are poured together. The connect
ing slabs are now supported by the 
light object which carries the load 
to the adjacent floor slabs. 





- Exhibition -





After all the light objects were fin
ished, all the students helped to set 
up the exhibition for the models. 
First a drawing was made of the 
construction of the exhibition rooms, 
each student was given a room of 
1000 by 750 mm. Then all the 
wooden plates were painted dark 
grey, the colour of the concrete. In 
the top plates each student made 
an opening to place the light object 
in. 
After this the wooden plates were 
assembled together.The openings 
for the rooms were covered with 
black plastic, so no extra light should 
enter the rooms. 





Blitz Beton Atelier 'Light - Led through concrete' 

Architecture needs materials. Architects need expertise. Students need 
experiences. Materials need industry. Industry needs customers. 
To meet all these needs, concrete companies in the Netherlands created 
Blitz Beton, workshops with concrete in architectural education. The aim 
of the Blitz Beton Workshop and Atelier series has been to learn to appreciate 
concrete as an architectural material of great potentials. Workshops and 
Ateliers have a clear format: learning through action, high speed and high 
pressure in an enjoyable atmosphere. Learning to think with your hands 
and to feel with your mind. This is because understanding materials is not 
a matter of books. Researching the material should be like an adventure, 
to explore and exploit it's potential qualities. 

ENO, the Netherlands Cement Industry, has spearheaded the Blitz Beton 
programme fw Jeamjn9 experiences with concrete. As Dutch market leader 
in cement and concrete, we have a responsibility to foster the education of 
future architects and structural engineers. ENCI wants to be a partner and 
facilitator for educational institutes In collaboration with other companies. 
With the Blitz Beton network we can offer the school expertise, materials 
and facilities that would not be available in the usual school programs. 
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- Epilogue -
... 

In the e0loph0n y0u can read whict.l companies supported the TU/e Blitz 
Beton Atelier 2003. There is an important mle for an interrnediair or liaison 
to enswre as well as the necessary distance and the contaa between 
c0mmercial c;:ompanies and education. This is bureaubakker, Delft. This 
0ffice develops conc;:epts and contelilt for the werksh<:>ps. I want to give 
credits t0 ir. Siebe gakker f0r his essential JDart in the work. 

I also want to say tflani<S to the supporting companies and their people: 
Beamix, Eindhoven - <rlry mortars; Marc van den ~oogaard 
PonttMeyer Tilburg - timber materials; Jogp Bi~emans 
HI!Jrks Beton, Veldhovelil -concrete technology expertise; Theo ~uytels 
Delphi Engineerin~, Veld hoven -engineering consultancy; Rob Huiben 

I want to give my compliments to all the students, participating in this Blitz 
~eton Atelier. They have JDroofed t0 be ambitious and ~ifted. They analysed 
the effect of light led throu!!Jh concrete elements, witn guidance of the 
teachers They designed, redesigne<rl and executed concrete elements. They 
explored the material indeed, with compliments. 

Hans Kohne 
ENCI 63.V., 's-Hertogenb0Sch 
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