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Preface

Preface

This catalogue covers the works on display in the ‘(Im)material Processes: New Digital Tech-
niques for Architecture’ exhibition of architect’s work . The intention is to offer a showcase of
some of the most talented architects in the world, with a particular emphasis on the innova-
tive use of new digital techniques. This work is part of a larger exhibition on the same theme,
which includes work from some of the leading schools of architecture in the world.

(Im)material Processes refers to the use of both immaterial and material digital techniques in
architectural production. Immaterial digital techniques include the innovative use of scripting,
programming and parametric modeling softwares. Material digital techniques on the other
hand-include the innovative use of digital fabrication technologies such as CNC milling, 3D
printing and laser cutting.

This exhibition is organized by Tsinghua University School of Architecture and is taking place
as part of the third Architecture Biennial Beijing 2008 .The opening of the exhibition coin-
cides with a conference on digital design hosted by Tsinghua University School of Architecture
and organized by the Architectural Digital Techniques Education Committee of the NSBAE of
China.

The organizers are grateful to NSFC of China for their support of the exhibition, to the direc-
tors of 798 Space for permitting the exhibition to take place, and to Autodesk (China) for
sponsoring the conference.

Finally the organizers are grateful to all who have contributed to staging this exhibition and
preparing this catalogue. In particular they would like to thank Song Gang, Laura Ferrarello,
Li'Yeguo, Chen Yin, Yin Zhiwei, Meng Shujun, Xiao Yan, Jiang Saishuang and Wei Na for their
invaluable contribution in helping to design and compile this catalogue.

Neil Leach
Xu Weiguo
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Immaterial Processes

Code, it would seem, is everywhere. We are beginning
to understand that much of our natural environment is
based on rule-based behaviours, from the emergent
swarm intelligence of flocks of birds and schools of
fish, to the complex patterns of snow flakes, ferns, sea
shells and zebra skins. And nothing escapes. Not even
the human body. The human genome is being mapped
out and sequenced by scientists to provide a genetic
blueprint of human life itself.

In this context, it is hardly surprising that architects are
now beginning to explore similar principles in the design
studio. The apparent primacy of these codes opens
up the possibility of modelling systems through digital
means, and with it the potential of using digital tech-
nologies to breed structures. An ever-growing group
of young architects is using the technique of ‘scripting’
— the manipulation of digital code — to produce radically
innovative architectural environments. A new genera-
tion of structures is being created, that recognizes the
potential of the computer not just as a sophisticated
drafting and rendering tool, but also as a potentially
powerful tool in the generation of designs themselves.

We are witnessing the creation of a fresh and highly
innovative vocabulary of architectural forms, generat-
ed by the algorithmic potential of the computer — from
the proliferating logic of cellular aggregation, to the
adaptive, parametric behaviour of distributive systems
mutating across a field condition. So too, we are wit-
nessing a shift in the status of digital operations from
a marginalized domain of experimentation to a central

role in the production of architectural information. Few
significant architectural offices can afford not to engage
with advanced digital modelling, which was once limited
to the province of the avant-garde.

Within many of the leading architectural offices in the
world we can find an emerging culture of research units
dedicated to exploring the potential of these new tools
in the generation of architectural designs. What began
with the development of the Advanced Geometry Unit
at Arup and the Specialist Modelling Group at Foster
and Partners, featured in the ‘Emerging Talents, Emerg-
ing Technologies’ exhibition at the Architecture Biennial
Beijing 2006, has spread to mainstream architectural of-
fices. Many leading international commercial practices,
such as Skidmore Owings and Merrill, Kohn Petersen
Fox and Aedas, have such units within their offices.
Even relatively conservative practices, such as Allies
and Morrison, have begun to explore this avenue. Mean-
while CODE, the digital research unit within Zaha Hadid
Architects, has taken on an increasingly prominent role
in the office. Radical changes are taking place in archi-
tectural production.

Many of these offices depend on talented students grad-
uating from some of the most progressive architectural
schools in the world — such as we see included in this
exhibition — graduates who have been introduced to new
parametric modelling software programmes, like Digital
Project or Generative Components, and who have learnt
scripting and other programming skills. What is surpris-
ing, however, is that these skills are not yet being taught
universally in mainstream schools of architecture. Lars
Hesselgren recently confided in me that Kohn Petersen
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Fox simply cannot find enough graduates proficient in
these new techniques to staff their offices. In this re-
spect, architectural practice is - in some senses - ahead
of architectural education. This is, no doubt, a tempo-
rary situation. It will not be long, surely, before archi-
tectural education has registered this and responded
accordingly. And yet it remains a clearly identifiable
characteristic of the state of architectural production in
2008.

In the context of Beijing, one of the clearest examples of
this new development in architectural culture has been
the involvement of Gehry Technologies as consultants
in the construction of the ‘Bird’s Nest’ Olympic stadium
designed by Herzog & de Meuron. Gehry Technologies
has its origins in the need to find suitable digital tools to
describe and construct the complex forms being gen-
erated in the office of Gehry Partners. It was not long
before Gehry Technologies had developed Digital Proj-
ect, its own version of Catia, a software originally cre-
ated for the aeronautical engineering industry, and had
set up its own consultancy business in the coordination
and logistics of building construction. The services of
Gehry Technologies proved invaluable in resolving the
complex constructional problems of the ‘Bird’s Nest’ us-
ing a new set of highly sophisticated digital tools. It is
of course remarkable enough that a subsidiary com-
pany of one of the world’s leading architectural firms is
collaborating in a consultancy capacity with another of
the world’s leading architectural firms. But it is remark-
able too that the immaterial world of the computer has
proved so indispensable in resolving tectonic problems
of the material world of construction.

When the computer was first introduced in architec-
tural education, a new generation of digital designers
had formed by the mid 1990s, importing software pro-
grammes originally developed for other industries into
an architectural arena to generate, as Stan Allen notes,
a ‘new plasticity enabled by fluid modelling techniques’.
Columbia GSAPP was one of the first schools of archi-

tecture to pioneer the use of these tools. What emerged
was a set of fresh and voluptuous - but not necessar-
ily easy to construct - forms generated in the immate-
rial world of the computer screen. Not surprisingly, this
prompted a certain amount of resistance from more
traditional commentators, who recognised — correctly,
in my opinion - that architecture is based not on the al-
gorithmic potential of a computer programme, but on
the tectonic capacities of actual materials. Indeed it is
possible to read Kenneth Frampton’s book, Studies in
Tectonic Culture, as a critique of this new world of Maya
based on screen designing[1]. There was a clear op-
position between the ‘immaterial’ world of the digital and
the ‘material’ world of tectonics.

By the turn of the millennium, however, this opposition
between the digital and the tectonic had begun to dis-
solve, as increasingly architects and engineers were us-
ing the immaterial logic of the computer to solve mate-
rial problems of actual construction. Chris Williams, for
example, had used not only algorithms but also Dynamic
Relaxation Technique, a digital technique for smoothing
out vectorial forces in a structure, for his structural solu-
tion to the glazed canopy over the British Museum court-
yard in London, designed by Foster and Partners, and
Kristina Shea had written her eifFORM programme as a
stochastic, non-monotonic form of simulated annealing
that could generate triangulated forms with a structural
integrity. As noted in Djgital Tectonics, ‘the old opposition
between the digital and the tectonic has begun to col-
lapse, and the digital is beginning to be used increasingly
in the service of the tectonic. A new tectonics of the digi-
tal — a digital tectonics — has begun to emerge.’[2].

The potential of scripting itself lies beyond questions of
generating innovative form. For what this new practice
offers is not so much an extension to postmodern sce-
nographic form-making, but a critique of that realm. With
increasing concerns for sustainability and efficiency, the
need to optimize performance in terms of environment
structural, economic and other concerns, demarcates a
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new ethical horizon of possibilities. Indeed the real po-
tential of the digital world in general is, surely, to use
simulation to test performance. In an analogue world
almost the only means to test the performance of
a building is to build it. Calculations can be done, of
course, and some estimation of the potential of a build-
ing in terms of its structural or environmental perfor-
mance can be made. Also the possibility exists of test-
ing models through analogue techniques, For example,
scale models can be tested in a wind tunnel to evaluate
aerodynamic performance. Equally a heliodome can
be used to test the behaviour of the building in terms of
the angle of incidence of the sun.

However, the possibilities of testing a design in a digital
world far exceed those of the analogue world. We are
now witnessing the development of numerous digital
tools that make such testing far more accessible than
before. Thus information on the structural or environ-
mental performance of a building can be gathered
without the need to consult specialist experts in those
fields. What this is engendering is a new hybrid pro-
fessional, who is breaking down traditional disciplinary
boundaries. This is not to say that the position of the
specialist expert is being eroded, because the building
industry as such is becoming increasingly specialised,
but rather that the possibilities now exist for enhanced
understanding of different fields through new digital
technologies.

With scripting this potential for testing can be pushed
even further, as digital tools can be used not only to
model and test performance, but also to generate build-
ings according to certain performance criteria. In other
words, once a performative logic has been written into
a script, the results are already optimized. There is no
need to test what is generated by that script. This, then,
is the logic of scripting, a logic whose potential is to
focus more on process than representation, more on
performance than appearance. We might speak, then,
not of forms as such, but ‘formations’ - formations in-

11

formed by performative considerations, buildings as da-
tascapes, landscapes of information.

There will be those who argue that the use of scripting
goes against the logic of design. It is to relinquish control
in an arena that traditionally has depended upon the to-
tal control of the hand of the architect. Indeed one of the
obvious effects of scripting is that it effectively ‘de-signs’
the design process. To ‘de-sign’ here means to question
the authority of the architect’s ‘sign’ or ‘signature’. The
authority of the architect is undermined. The signature
of the architect is called into question. But this has been
seen by certain people as a positive move. Karl Chu cel-
ebrates this as a move beyond the signature architects
who dominated architectural discourse at the turn of the
millennium.

Equally some might argue that the privileging of the com-
puter undermines the role of the imagination in design.
In defence, however, it could be argued that the role of
the imagination has not been diminished, but simply dis-
placed into a different arena. Just as the architect has
shifted in roles from the top-down demiurgic figure of
the past — imposing form on the world — to the controller
of processes in a more bottom-up fashion, so too the
deployment of the imagination has shifted increasingly
into the inventive use of these processes. Indeed, given
the rich and varied array of designs in this catalogue, it is
clear that imagination is still very much at work in works
that rely upon these new digital processes.

Likewise there will be those who view the works in this
catalogue with suspicion. They will see them as part of a
movement that forsakes the past, and places uncritical
faith in the future. They will argue perhaps that we should
return to the forms of the past, and that the correct way
to build in contemporary China is, for example, to design
pagodas in city centres. Yet to do so would merely be to
turn Chinese cities into Disneyfied theme parks. There
can be no ‘return’ to the past, as Michel Foucault once
noted. For any such attempted return merely reinscri-
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bes the old within the cultural framework of the new.
This is not to say that we should abandon the forms
of the past. Indeed one of the great tragedies of con-
temporary China is that those forms — such as the tra-
ditional hutong dwellings — are being swept away in a
craze of redevelopment. Nor is it to abandon the notion
of tradition itself. Rather it is to recognise that tradition
has to be alive and to respond to the cultural, economic
and social conditions of its time.

Tradition is never static. It is constituted by a dynamic
field of vectorial forces, forever registering fresh im
pulses from outside. Tradition is constantly mutating,
but it is consolidated through repetition. Each tradition
starts from point zero, in that a single event cannot be-
come a tradition until it is repeated. In this sense, we
should recognise that what we are witnessing in this
third in a series of Biennial exhibitions is itself perhaps
the establishment of a tradition — a live and dynamic
tradition. The Venice Biennale itself started at one mo-
ment in history. Gradually it has instantiated itself within
the cultural calendar of the world to become one of the
most significant forums for presenting the ever-devel-
oping fields of artistic expression. Perhaps the Beijing
Biennial is destined for similar greatness.

In fact the concern of this exhibition is neither for the fu-
ture nor indeed the past. Rather it is to offer a snapshot
of the present, and to record a certain fresh burst of
energy in architectural design. Nonetheless this exhibi-
tion offers us a Pandora’s box of architectural tricks and
treats, and one, which, now unleashed, seems set to
spread like a virus across the full range of architectural
production. In this sense, this exhibition is perhaps a
presage of the future — the scripting of the very future
of architectural practice.

Neil Leach
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[1] Kenneth Frampton, Studlies in Tectonic Culfure : The Poetics
of Construction in Nineteenth and Twentieth Century Architec-
ture, Camb., MA: MIT Press, 1996.

[2] Neil Leach, David Turnbull and Chris Williams (eds.), Digital
Tectonics, Chichester: Wiley, 2003, p. 4.
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Digital Constructing

Digital constructing can be understood to operate at two lev-
els. The first level refers to the generation of architectural
forms using digital technologies. Beyond this, digital con-
structing can also refer to the production of building modules
and the construction of buildings with the aid of CNC (Com-
puter Numerically Controlled) technologies. The key word for
the former is ‘generating’ and for the latter ‘construction’. The
two layers echo what is implied by the term ‘(im)material’ in
the English title of the catalogue. The generation of designs
through software programmes belongs to the ‘immaterial’ use
of digital technologies, while the manufacture of components
and the construction of buildings belong to the ‘material’ ap-
plication of digital technologies. Our catalogue has two seem-
ingly different titles for two different languages. The idea be-
hind this is that Neil Leach and | tried to find out the most
appropriate words in our respective languages to express
the same meaning - the utilization of digital technologies to
generate and construct forms. All works collected in this cata-
logue reflect this common theme. In the other volume — the
catalogue of students’ works - | emphasized the concept of
the ‘diagram’, a core issue for form generation. In this volume
— the catalogue of architects’ works -I will mainly discuss digi-
tal fabrication.

From the ancient remains of human settlements up until
now - be they the Paleolithic sites of Terra Amata by Nizza in
France, or Paleolithic sites of winter and summer residences
in northern Germany[1], or ancient Chinese sites - all these
remains display the same concentric pattern with organic
shaped chambers. Archaeologists infer that the structures
are uniformly made in an irregular and continuous form, in
response to a lifestyle centered around the hearth. The form
also expresses ancient people’s most intuitive quest for an
ideal form of living. However, from the origins of human de-
velopment, mastery of techniques of construction has often
lagged well behind aspirations for an ideal living space. As a
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result, limitations in construction techniques has often con-
strained the form, which could only be built in the way that
technical conditions would allow. For instance, buildings could
only be covered with a sloping roof or with a flat roof with
a gentle fall for drainage. Invariably the wall would be con-
structed as a vertical slab set at right angles. Actually these
rigid forms are somewhat antithetical to unconscious human
aspirations. Fengshui, the traditional belief system prevail-
ing in China, tells us that the roof ridge and beam should be
parried in a sleeping area and that the interior space should
contains no sharp angles on the assumption that such bizarre
forms would have a negative impact on the occupants both
physically and psychologically.

Like the ancients, modern man continues his quest for an
ideal living space that suits his behavior and environment.
The rise of information technology will help not only to search
out these forms and their underlying relationship with human
dynamic behaviour but also to realize them. Obviously, the
nature of such ideal forms is determined by the complex, dy-
namic activities of human beings themselves. They are also
subjected to multiple environmental factors. The forms must
therefore be complex and irregular.

In the history of architecture such forms have been designed
by a handful of architects. Spanish architect Antonio Gaudi
found architectural forms in the organic forms described by
Ernst Haeckel in his research into the forms of natural plants
and animals[2]. Togo Murano, a Japanese architect and a fol-
lower of Gaudi, focused on soft forms to express the beauty
of human nature. Another example would be the American
architect Bruce Goff, who pursues an organic architectural
language of continuous external surfaces and interior spaces
based on geometric transformations and sculptural forms[3].
One of his followers, Bart Prince, also takes the organic shape
of animals as a prototype for his architectural designs[4]. All
these works are characterized by continuous external sur-
faces and interior spaces, irregularity and complexity. How



