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| met Vito Bertin in 1986, when | had just completed my master’s
study and became a design teacher at the Department of Architecture
of Southeast University (then Nanjing Institute of Technology). At that
time, we — a group of young teachers — began to formulate a new
design foundation course, while Vito was an assistant in the Unit of
Architectural History and Theory and participated in the second year
studio teaching. Very much impressed by the model method that he
introduced in his studio, we invited him to join our team. Getting to
know him more, we were further amazed by some gadgets he made
with simple materials such as desk lamps made from corrugated card-
board, bamboo sticks and paper, and fine polyhedral models made
from paper and cotton strings. We did not know many Swiss at that
time, so we naively thought that any person from a country known
for the production of high-end mechanical watches should have the
same production skills like him, but later we realised that this is not
the case.

If the combination of exquisite craftsman skills and a unique in-
sight into architectural design is a special quality of Vito Bertin's aca-
demic research, the study on leverworks presented in this book has
pushed this quality to an extreme. Without an ambitious research plan
to begin with or an expectation of huge results at the end, it all started
from his observation of a trivial problem encountered in the teach-
ing of design. With a unique curiosity as the driving force, a series of
questions as a clue, and by means of high level craftsman skills, he
started from a simple structural phenomenon and gradually built up
a very complex system of design inquiry. The production of the book
basically follows the line of his research, which contains not only his

personal research and exploration, but also the teaching experiments
in Hong Kong, Hangzhou and Nanjing; not only theoretical reasoning
and experimental verification, but also the actual architectural design
attempts; not only with finely made physical scale models and full size
structures, but also through graphic diagrams and CAD model ma-
nipulations. So, the book can successfully present his research to the
reader.

Although the content of the book is about leverworks as a unique
structural phenomenon, the research method he adopted has far
more significance for architectural research in general. Today, the
methods used in architectural research can mostly be traced back to
other disciplines. But, we often fail in using our own method - design
- in architectural studies. Here, Vito Bertin gives us a perfect demon-
stration in his own way how this kind of design inquiry can be done.

Gu Daqing
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A diagram of a second class lever and 18 photos of leverworks of various sizes and a wide range of forms. Most of them will appear in other parts of the book

Reciprocal frame, grillage structure, bar grid, mutually supported
stick structure — there are several names for this type of structure. |
used the name leverbeam structure — and Hebelstabwerk in German —
for a long time, combining the basic principle of the structure with
the basic form of the element. But with the change of the element
from a straight stick into a wide range of forms, including slabs, | found
this name no longer appropriate. So | suggest for this book the name
leverwork — equivalent to the German Hebelwerk. With this name |
emphasise the working principle and ignore the form. But there are
other defining properties associated with the lever principle, the mu-
tuality of the elements and their self-connecting nature, which have
to be maintained to constitute the studied type of structure. So | im-
ply with the new term leverwork the more complete and correct but
clumsy and wordy definition mutually supporting and self-connecting
lever structure. The variations of many other properties as changing pa-
rameters generate the richness of the possible forms that this type of
structure can take.

When | started this study, | was neither aware of historical prec-
edents nor of other people studying this type of structure, which at
a later stage changed. For this reason | must have initially duplicated
studies already done, but it also gave me a chance to study without
the prejudice of the already known. | was myself surprised how one
discovery led to the next and therefore tried to observe my working
method through which from a simple starting configuration a wide
range of forms emerged.

When | had chances to work with students | didn't emphasise the
type of structure or the resulting forms but the process which led to
all these forms not through a design intention but through a way of
working. But | find of course the results also very fascinating and was
glad to be given opportunities to show them in exhibitions.
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axaE®? can the unit be expanded?

| started my studies of leverworks in 1999 reacting to a student
project. At that time, the Department of Architecture of the Chinese
University of Hong Kong organised each year a vertical project in
which students from different years would collaborate, usually on a
structural issue. In 1999 the students were asked to span a certain area
with a given amount of material. It was then tested which structure
could support the highest added load. One group made four beams,
each composed of smaller elements, which supported each other. The
structure reminded me of a ceiling by Ishii Kazuhiro in the Seiwamura
Bunraku-kan 1992. The students confirmed that this was also their in-
spiration. | got very interested. | especially wanted to know if it was
possible to expand such a structure. The students didn't, and when
| asked them if they were interested to find out, they replied with a
clear no. So | decided to find out by myself. | made some models with
bamboo skewers from the supermarket, and was successful in extend-
ing the structure. Subsequently | showed several models to two col-
leagues who were considered specialists in structure and asked them

#isa@iu confirmed by model

| &% reciprocal frame

if they knew this type of structure and if there was a name for it. They
didn't know and also showed no interest. This only reinforced my cu-
riosity.

Only after having proceeded with my studies, | found by chance
a small diagram with such a structure, which gave me the term re-
ciprocal frame, and | learned that John Chilton, and others working
with him, were also studying this type of structure. Later | also found
that there were precedents in Europe and China going back hundreds
of years. | compiled preliminary documentation in 1999, presented
my studies at two conferences in 2001 and published an article in
the architectural magazine arch+ in 2002. Since then | continued the
studies in waves, and found more interesting aspects. The next more
formal occasions to present my studies were an elective course at the
Chinese University of Hong Kong in Spring 2009, an exhibition at Sing
Yin Secondary School in Hong Kong in January 2010, a studio at the
China Academy of Art in Hangzhou in March and April 2010, and a
studio at Southeast University in Nanjing in May and June 2010.

T4
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principles

questions

issues

This book is part of a series. The first — Vito Bertin, Gu Daging, Woo
Pui-leng: Vernacular Contained - is a study of Hong Kong's container
architecture. The second — Gu Daging, Vito Bertin: Introduction to
Architectural Design — describes a first year teaching programme at
CUHK 1994-2000. The third — Gu Daging, Vito Bertin: Space, Tectonics,
and Design — discusses a teaching programme at CUHK 2001-09 for
second and third year students. This book shares an attitude and an
interest with these, applied to a different subject.

It especially shares with the third the main working method: re-
peated cycles of making, observing and questioning. It is actually an
extreme case of this method, as the first cycle can be identified, with
the structure made by students, my observation of it, and the first
single question | had. And many other cycles can still be traced. The
many structures illustrated in the book can all be linked to each other
through such cycles. But as the study developed, certain questions led
not to a next cycle but to the reflection of the results and the finding of
patterns which link the different forms in other ways than their process

of discovery.

The book is structured into five parts. The three chapters study,
learn and show form the core. The first chapter gives a short introduc-
tion, and the last expands the view beyond my own work.

The chapter “study” consists of three parts. In the first part — prin-
ciples — | describe those properties of leverworks which | consider
the defining principles: the lever as the load-bearing principle, mutu-
ality as the principle of element relationship and self-connection as
the principle which joins the elements together. In the second part
— questions — | give examples of the study process, with selected sec-
tions of cycles of making, observing and asking questions. In the third
part — issues — | discuss several topics which, taken out of these cycles,
reveal how the differentiation of certain properties can be used to find
order within the different forms.

The chapter “learn” consists of four parts, one for each opportunity
that | had to work with students: an elective at the Chinese University
of Hong Kong, a workshop at Sing Yin Secondary School in Hong
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direct experience
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