
The architect as 

building materials scout 

Christiane Sauer 

A 2.1 Aerogel - "Solid Smoke" 
A 22 Light-permeable thermal insulation panel, filled 

with nanogel 
A 2.3 "HeatSeats", JOrgen Mayer H. 
A 2.4 Thermosensitive bed linen, JOrgen Mayer H. 
A 2.5 "WaS 8" heat exchanger station, Utrecht, Nether

lands, 1998, NL Architects 

14 
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Architects have always tried to exploit the full 
design potential of the materials available to 
them. In the past, the architectural options were 
often limited to local materials and traditional 
methods of working. But over recent decades 
the globalisation of trade plus global communi
cations and transport logistics networks have 
changed the situation drastically. For the archi
tect, the search for the "perfect" material has 
become the search for the proverbial pin in the 
- now global- haystack. Research into innova
tive materials generally follows two principles: 
either the discovery of new technologies or the 
transfer of existing materials to other contexts. 
Another approach is the targeted new develop
ment of a material for a certain purpose or 
application, but this presumes an appropriate 
budget and a corresponding timeframe. 

Materials and research 

The laboratories and think-tanks of the automo
tive and aerospace industries are now the 
world leaders in the development of innovative 
materials. The ultra-tearproof, highly insulating, 
extra-lightweight materials and coatings devel
oped by these centres of excellence also offer 
new opportunities for sophisticated building 
concepts. However, it is not unusual for many 
years to pass before the development of a 
highly specialised material in a high-tech 
industry is transformed into a marketable build
ing product. This may be because the potential 
of the innovation transfer is not recognised 
immediately or because the funding for pro
tracted, expensive approval procedures is not 
forthcoming. We therefore get the paradoxical 
situation of a solution being available before 
the problem has even materialised : industry 
already has a high-quality material waiting in 
the wings, but a use in construction has yet to 
be found. 

One example of this dilemma is the nanomate
rial aerogel, which was developed by NASA 
way back in the 1950s as an insulating material 
(fig. A 2.1). Aerogel, also called "solid smoke", 
has the lowest density of any solid material dis
covered or developed so far and exhibits 
excellent insulating properties. It consists of 
99.8% air; the remaining 0.2% is ultra-fine sili-

cone foam with pores just 0.2 x 10.6 mm in 
diameter. The pores are therefore smaller than 
the wavelength of solar radiation and smaller 
than the mean free path of air molecules, which 
means that the thermal conduction is less than 
that of stationary air . It was only just a few years 
ago - in other words nearly 50 years later - that 
the material was discovered for the building 
sector, and the first products are now appear
ing on the market in the form of translucent 
thermal insulation panels (fig . A 2.2). 

Materials and architecture 

The adaptation of materials for new applica
tions is a theme for the architectural avant
garde, at least since the 1970s when Frank 
Gehry built and clad his house in Santa Monica 
with materials like wire mesh, corrugated sheet 
metal and plywood. Polycarbonate double- and 
multi-wall sheeting and neon tubes from the 
local DIY store were given a new honour by 
Rem Koolhaas in the design for the Rotterdam 
art gallery in 1992. Transferring the materials 
into an unusual programmatic context fasci
nated the architects because it tapped new 
aesthetic freedoms. 
By the late 1990s design experiments had 
become more virtual: new computer software, 
the origins of which are also to be found in the 
high-tech laboratories of the aerospace indus
try, rendered possible the development of com
plex forms that were very difficult, indeed even 
impossible, to realise using traditional building 
materials. The amorphous "blob" became the 
symbol of a generation of architects: wall, roof 
and floor merged into one form and called for 
new, flexible properties in structure and sur
face. To date, the manufacturers of.building 
materials have hardly reacted to these new 
trends. The architect must therefore devise 
individual solutions alone - and take the 
responsibility. This demands a high degree of 
personal commitment and idealism. 

The architect as "building materials scout" can 
become a job in itself, like the post of "Materials 
Manager" at the Rotterdam offices of OMA; the 
manager's task is to handle all the develop
ments in materials and the practice's contacts 
with manufacturers. Or the architect could "just 



walk around with eyes wide open and gather 
information to be recalled as and when need
ed", which is how Berlin-based architect 
Jurgen Mayer H. describes his source of inspi
ration. "Magazines, books or DIY store, discus
sions with experts from specific fields such as 
shipbuilding - the boundaries are fluid." 

Thermosensitive paint 

JOrgen Mayer H. works consciously with the 
transformation of surfaces into new contexts. 
His use of thermosensitive paint spans the 
boundaries between people, spaces and objects. 
He was still a student when he designed a 
facade that reacted to temperature fluctuations 
by changing colour. His "housewarming" exhi
bition in a New York gallery in 1994 gave him 
the opportunity to realise this concept. The 
paint - a technical product designed to reveal 
overheating on machine parts - originated in 
the laboratories of NASA. In his exhibition, this 
special paint - adjusted to react to body tem
perature - was applied to the walls and doors. 
Visitors to the exhibition left behind temporary 
white patches - imprints of those parts of the 
body that had made contact with the paint. He 
developed this interior surface treatment into a 
covering for chairs, the so-called HeatSeats, 
and also for bed linen (figs A 2.3 and A 2.4). 
The original idea of decorating facades with 
this paint had to be discarded owing to the 
material's insufficient resistance to ultraviolet 
radiation. 
In the opinion of Jurgen Mayer H., innovations 
in materials are easier to implement internally 
than they are externally: " ... because here the 
requirements in terms of liability and guaran
tees are not as high as for external applica
tions. In the case of innovations, the clients' 
guarantee demands are disproportionately 
higher than for conventional materials, which 
calls for a huge amount of work to convince 
them. Graphic displays and reference samples 
represent important aids in this respect." 

Jurgen Mayer H. knows what he is talking 
about. He is currently working on the transfor
mation of a nutty chocolate spread into a 
design for the University of Karlsruhe. The 
structure of the cafeteria is based on the 
"Nutellagram": when a nutty chocolate spread 
(= Nutella) sandwich is pulled apart, thread-like 
connections ensue between the solid top and 
bottom parts (Le. slices of bread). In the search 
for a surface material corresponding to the 
elasticity of this image, the architect hit upon 
the idea of a synthetiC coating: liquid poly
urethane is sprayed over an inexpensive timber 
backing to form a homogeneous, skin-like sur
face. 

Seamless synthetic coatings 

NL Architects used the principle of the plastic 
skin for the first time on the "was 8" heat 
exchanger station in Utrecht (fig. A 2.5). The 
material, which bridges over cracks and was 
originally developed as a material for water-
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proofing roofs , is used here on horizontal and 
vertical surfaces to cover the entire building. 
The underlying structure is a conventional 
assembly of calcium silicate bricks, precast 
concrete elements and cement render. 
This utility building had to comply with strict 
stipulations: the external dimensions had to be 
kept as compact as possible and had to match 
exactly the sizes of the technical equipment 
inside. The opportunities for architectural 
expression were therefore restricted to the sur
faces of the building. The polyurethane skin 
results in a seamless, monolithic appearance. 
Individual elements such as doors, which con
vey the scale, are lost in this large format. Nor
mally, isolated buildings such as this are tar
gets for vandalism. "was 8" does not attempt 
to defend itself, but instead invites utilisation: its 
sides embody various functions and therefore 
can be used as a vertical playing field for those 
forms of youth culture that are undesirable on 
other buildings. A basketball basket, a climbing 
wall, peepholes - the hardwearing skin amal
gamates all these elements both architecturally 
and technologically. 
The sprayed synthetiC envelope makes tradi
tional facade details such as flashings unnec
essary. Rainwater is allowed to cascade down 
the building at random, creating an almost 
sculptural display on the days on which it rains 
in the Netherlands (average: 134 p.a.). "The 
material permits a differentiation in the facade, 
which still appears uniform," is how Kamiel 

The architect as building materials scout 

A2.4 

Klaase, co-founder of NL Architects, describes 
the aesthetic advantages of the envelope. 
It was in the 1990s that NL Architects began 
researching the possibilities of using rubber 
and synthetiC materials for architectural appli
cations. Inspiration for the black finish to "wos 
8" came from the immediate neighbourhood of 
the plot itself. The fields around the site are 
used for agriculture, and after harvesting, the 
bales of hay are wrapped in black plastic and 
weighted down with old car tyres. The building 
therefore fits in well with the prevailing colour 
and material language of the local scene. 
Kamiel Klaase explains the design process: 
"Naivety is the starting point. It begins with 
minor fantaSies and brainstorming, and then 
you have to find the specialists who can realise 
the idea .... Many of our elements are materials 
'recycled' from another context. That is the sim
plest form of design: simply change the operat
ing instructions!" 

" Baroque high-tech" made from expanded 

polystyrene foam 

Maurice Nio from Rotterdam goes one step fur
ther in the construction. In 2003 he designed 
the largest-ever building built entirely of plastic. 
His 50 m long bus terminal in Hoofddorp (see 
Example 11, page 224-25), lovingly christened 
by him as "the amazing whale jaw", consists of 
an expanded polystyrene foam core WIth a cov
ering of glass fibre-reinforced polyester - not 
unlike the construction of a surfboard. 
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A 2.6 Bus terminal, Hoofddorp, NL, 2003, NIO 
A 2.7 CNC milling of the expanded polystyrene foam for 

the Hoofddorp bus terminal 
A 2.8 ·Prada foam" product development: gypsum test 
A 2.9 "Prada foam", scale 1:1 
A 2.10 Translucent concrete 
A 2.11 Prada StOl'e, Los Angeles, USA, 2004, OMA 
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In terms of architecture, the structure is difficult 
to classify. "To me this is Baroque high-tech
the positive feeling of modernism a la Oskar 
Niemeyer coupled with a type of voodoo cul
ture," is how Maurice Nio himself describes the 
building (fig. A 2.6). "When we develop a 
project. we start with an emblematic picture 
that drives the whole project forward. We 
immediately also think in terms of the materials 
that could fit this picture - the form as such is 
not so important; that simply happens at some 
stage." 
The architects wanted to create a strong, 
dynamic image to counter the normal picture of 
a bus stop - a ubiquitous utility structure nor
mally designed to be as neutral and inconspic
uous as possible. The original plan was to use 
concrete. but the complex formwork require
ments exceeded the budget considerably. On 
the lookout for alternatives. Maurice Nio was 
inspired by a LEGO building kit, and began to 
break down the structure into modules. The 
construction is almost completely open in all 
three dimensions. like a three-dimensional roof 
- there is only a small enclosed restroom for 
bus drivers. 
A manufacturer of swimming pool articles and 
a boatbuilder provided Maurice Nio with the 
right material and the technology to produce 
the components. The load bearing foam materi
al is extremely lightweight and inexpensive, 
and can be machined with a five-axis CNC mill
ing machine (fig. A 2.7) in order to produce the 
complex, partly undercut forms. More than 100 
individual parts were worked out in a computer 
model and fed directly into the milling machine. 
All features such as recesses and benches 
were integrated into the prefabricated surface. 
On the building site, the parts were anchored 
to a timber plinth and glued together in situ. 
"The most important thing you need to carry out 
such a project is a good team of people who 
believe in the idea," says Maurice Nio. uThe 
team is a close and sensitive network made up 
of client, contractor, subcontractors and archi
tect - and all with the courage to take a risk. In 
the end, the building could not be built perfect
ly; there are several details that are not quite 
correct. But it is precisely this beauty in imper
fection that I like - just like a wrinkled face tells 
us something about a person's life." 

The transfer of an existing technology from 
boatbuilding to a building in this example 
brought about a new way of thinking about 
design and detailing . The working of the mate
rial was tailored to the needs of the project. But 
what happens when the surface itself becomes 
the object of the design? What happens when 
the architect is also the inventor of the material? 
Again. those involved need stamina, coopera
tive industrial partners and clients, and must be 
prepared to take risks. This was the case in the 
Rem Koolhaas project for Prada: two large 
stores in New York and Los Angeles required 
new concepts in order to redefine the Prada 
brand, to create exclusivity and a new identity. 

Virtual measures were added to the traditional 
interior design brief: research into shopping 
trends, the conception of the Prada website, 
even the development of new types of exclu
sive materials, e.g. shelving made from solid, 
cast synthetic resin, silicone mats with a bub
ble structure, and the so-called Prada foam, a 
light green polyurethane material whose struc
ture oscillates between open and closed, posi
tive and negative. 

" Prada foam" made from light green polyurethane 

The development began with one of the count
less design models at scale 1 :50 in which a 
model building foam was tested as a wall or 
display element. This foam - an open-pore, 
beige-yellow material - is normally used on 
urban planning models to represent areas of 
shrubbery and trees. The surface proved to be 
fascinating, especially when lit from behind, 
and that initiated a period of intensive research 
into how to transform this material into scale 
1 :1. In other words, the original belonging to 
the model had to be found, or rather devel
oped. Countless tests were carried out on the 
most diverse materials and surfaces: air-filled 
balloons as voids in a gypsum structure 
(fig. A 2.8), soft sil icone, chromium-plated 
metal, rubber, gloss, matt, opaque or translu
cent surfaces. Several companies were 
involved in the industrial realisation of the mate
rial. The prototypes were manufactured from 
plastic and finished by hand in the architects ' 
Rotterdam offices. The aim was to check the 
shape and position of the holes once again 
according to aesthetic criteria and - where 
necessary - to regrind the material until the 
appropriate permeability and appearance was 
attained exactly. The 3.0 x 1.5 m panels were 
subsequently measured and fed into a compu
ter as a 3D structure. This data served as the 
digital basis for producing the final eNC-milled 
negative moulds. The moulding compound for 
the "Prada foam~ was a greenish translucent 
polyurethane compound specially developed 
for the project that met the necessary fire 
resistance requirements (fig. A 2.9). 
After two years of preparatory work, the materi
al was first revealed to the public in 2004 at the 
opening of the Prada store on Rodeo Drive in 
Los Angeles (fig. A 2.11 ). OMA and Prada 
share the rights to the new development; nei
ther can use the material for further projects 
without the approval of the other. The exclusivi 
ty of the material is therefore guaranteed. 

Translucent concrete 

Following a spontaneous impulse and without 
the financial backing of a large organisation 
like Prada, a young architect from Hungary 
developed an idea for a new material almost 
out of nothing. In 2001 Aron Losonczi submit
ted his translucent concrete idea for a Swedish 
postgraduate scholarship promoting new 
approaches in art and architecture. He had 
been inspired by a work of art he had seen 
shortly before: fragments of glass cast into a 



block of concrete, and with some of the frag
ments left protruding to catch the light. The 
concrete appeared to be perforated and there
fore lost its massiveness. 
Aron Losonczi was granted a scholarship to 
develop his idea at the Royal University College 
of Fine Arts in Stockholm. He studied the prin
ciple of directing light and built the first proto
types - about the size of a standard brick -
using gypsum and glass fibre. Further proto
types followed, this time in concrete, and after 
two years of research he applied for a patent 
for his light-directing concrete. 
Back in Hungary, the first large panel was 
made by hand: 1500 x 800 x 200 mm and 
weighing 600 kg. The fibres were laid manually 
in the fine concrete in layers perpendicular to 
the surface. The amazing thing about this 
material is that it appears incredibly delicate 
and transparent, although only about 4% of the 
concrete is replaced by glass, and therefore 
the load bearing capacity of the concrete is 
hardly affected . The material is currently under
going various trials - so far successful; it has a 
compressive strength of 48 N/mm2. The princi
ple is simple and fascinating at the same time; 
light is directed through the fine glass capillar
ies from one side of the concrete to the other. 
The concrete appears to be illuminated from 
within, shadows and silhouettes appear quite 
distinctly on the non-illuminated side (fig . A 
2.10). The brand-name "LiTraCon" - an acro
nym of Light Transmitting Concrete - was 
invented for the industrial production and mar
keting of this new material. 

Talking about the long way from the idea to the 
marketable product, Aron Losonczi says: "It 
was very difficult at first to convince the compa
nies to work with me. The larger a company, 
the more difficult it is to get in touch with the 
right people. It was certainly important that I 
had built the samples as prototypes and my 
idea could therefore not be rejected out of 
hand as crazy. Nevertheless, up until the first 
major papers, the companies did not take the 
product seriously. In the final year there was 
then a boom in publications, and in Oecember 
LiTraCon was presented as one of the 'Innova
tions of the year 2004' by Time Magazine ." But 
the success story of Aron Losonczi's light
directing concrete is not yet over. In the mean
time he has found a manufacturer who wishes 
to produce the concrete on an industrial scale. 
We await with excitement the first buildings with 
translucent concrete walls ... 

New materials - from the idea to the product 

The story of the development of translucent 
concrete shows the stony road from the idea to 
the product: however much the idea of the 
material may fascinate the architect, the build
ing materials industry works purely according 
to economic criteria governed by batch sizes, 
sales and profits. If the industry was to look 
beyond the direct costs-benefits calculation, it 
would often see the long-term gain in prestige 

that such experiments can bring. In this 
respect , the establishment of strategic partner
ships is without doubt beneficial for both sides: 
the architect profits from the technical expertise 
of the company, and the company can tap new 
markets with the architect's ideas. 
For a number of years we have been witness
ing designers' tremendous fascination for sur
faces and new materials. This is revealed not 
only in the numerous publications, symposia, 
trade fairs, research and consultancy offers on 
this subject, but also in the designs of the new 
generation of young architects. The surface 
often forms the starting point for a design, be it 
the external cladding to a facade or an internal 
lining. Materials have always been a central 
theme among architects, but the handling of 
this theme has become much more cosmopoli
tan and experimental. 
Where did this materials "trend" originate? It is 
possible that new approaches were required to 
enrich the amorphous, arbitrary forms generat
ed by computer designs by adding haptic 
qualities again. In our over-informed world 
there is without doubt a longing for the sensual, 
for the direct experience. In this respect, sur
faces are the direct mediator between people 
and architecture; this is where we can touch 
the building. 
At the same time, there is also the danger that 
the surface will become more and more super
ficial, reduced to just an eye-catcher, simply a 
gimmick. What might appear very decorative in 
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high-gloss publications, could in reality be 
nothing more than cladding to trivial, trite archi
tecture. On the other hand, good-quality archi
tecture has always been distinguished by a 
close conceptual relationship between percep
tion, space and materials which transcends all 
definitions of style or personal taste. An inter
esting material cannot create interesting archi
tecture on its own. In this sense, the well-known 
slogan of the concrete industry can be extend
ed to cover the entire spectrum of building 
materials: material - it depends what you do 
with it. 
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