


Pushing the limits of technology, the ar-
chitects are currently working with software
developers to modify programs that were
designed for aircraft, to make them more suit-
able for building construction. Glymph con-
tends, “Our approach to computer technology
is different from that of most other architects.
We see it as a tool for fabrication and design
simultaneously, not for producing traditional
drawings. We also want to use the technol-
ogy for free forms, not to sm-
‘TIve oncs., '

Glymph believes that complex forms are
not the only reason to move toward this tech-
nology. He argues, “The same technology is
applicable to articulated facades and to highly
repetitive buildings.” Architects designing
simple, rectangular buildings may do well
with conventional software, but wherever
special milling is needed, the communication
between electronic model and fabricator’s
equipment can be beneficial.

Redefining the architect’s role

GEHRY AND HIS ASSOCIATES ARE ALSO CON-
sidering how the relationships between tra-
ditional players in the construction process
may need to be redefined. Ideally, architects,
engineers, contractors, and fabricators would
work from the same computer model, begin-
ning early in design. “We could communi-
cate our design to them through the model,”
explains Glymph, “and they could commu-
nicate their technical requirements and cost
information to us, all via modem.” Through-
out design and construction, both architect
and contractor could review the project work
electronically, checking design conformity,
budget compliance, and work coordination as
additional layers of information are added

to the model. The back-and-forth flow of elec-
tronic data would even continue after the
building was completed. Glymph adds, “Con-
tractors could use a theodolite—a 3D laser
surveying device—during construction to con-
trol dimensions and to feed conditions back
into the model. At the end, you'd have a 3D
as-built.”

These ideas about sharing information
raise legal questions. “To limit professional
liability under our current system,” Glymph
asserts, “design architects don’t want to share
computer data with associate architects, who
don't want to share with consultants or con-
tractors.” To clarify the boundaries between
their legal responsibilities, each participant
in the design and construction processes typi-
cally starts from scratch. For example, con-
tractors produce shop drawings that are sepa-
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rate from working drawings. In this process,
errors are compounded, and the quantity of
paper the contractor has to coordinate at the
site becomes unwieldy. “Everyone is responsi-
ble for a small portion of the project,” Glymph
goes on, “but no one wants to be responsible
for the whole, and the result is confusion and
delays.” The challenge, he believes, is to unite
all the players through one modeling system.
“Although you still want to keep the exper-
tise where it belongs,” he says, “an electronic
dialog blurs the line of responsibility because
we all share the same document. Now, legal
barriers are standing in the way of technol-
ogy.” Glymph likens his goal to the pre-19ch
century tradition when architects were mas-
ter builders working directly with craftsmen.
Gehry hopes to test these legal ideas in
current and future projects. For the Disney
Concert Hall, each of about 15 consultants,
though working primarily with their own
software, will be given access to Gehry's Ca-

Throughout design and
construction, Catia allows
architect and contractor
to review projects
electronically, checking
design conformity and
work coordination.

tia model. To facilitate information exchange
without changing traditional responsibilities,
the owner has contracted the consulting firm
C-cubed to provide Catia modeling services
to each member of the design and construc-
tion team. Bach team works with the same
model, adding its own expertise and required
information, eliminating the need to start
over at each stage. For example, the architect’s
model embodies the design, and the contrac-
tor’s contribution includes information about
how to build a design that might tradition-
ally have been documented on shop drawings.
Because C-cubed is a computer service and
not a professional architecture firm, it can
work under the direction of each team and
help them add their contributions without
raising legal questions about members en-
croaching on one another’s areas of expertise.
In fact, each teams’ relationship to the model
is similar to conventional relationships within
projects. By contrast, if Gehry’s staff mem-
bers coordinated the development of the col-
lective model, they would need to cross the

existing lines of professional liability govern-
ing other members of the design and con-
struction team.

Legal considerations

HOWEVER, THE CATIA COMPUTER TECHNOL-
ogy does not guarantee error-free projects.
So, Glymph cautions, a legal umbrella is still
required to protect all the players. Lawyers
and insurance experts will need to cooperate
with the construction industry to redefine the
working relationships. “Given the potential
benefits,” he adds, “if we can make this work,
I don’t think the legal and insurance systems
will have any choice but to change.” Al-
though aerospace companies pioneered the
software development and associated fabrica-
tion hardware, they may not be able to pro-
vide the construction industry with a model
for the legal transformation. The path taken
by the aerospace industry ended with a very
few, very large design/build companies. Ar-
chitects will no doubt prefer to remain inde-
pendent and decentralized.

A radical restructuring of the construction
industry, by realigning communication chan-
nels, will be necessary to facilitate what is
already technologically possible through com-
puter software such as Catia. But, Gehry
argues, if architects don’t exert leadership in
figuring out how to incorporate the technol-
ogy at hand, the profession may become
irrelevant. Glymph concurs: “With this tech-
nology, we can remain in control of the
process while tapping others’ expertise when
we need it. The building industry is going
to use these techniques whether architects par-
ticipate or not. But if we approach this op-
portunity aggressively, we can return archi-
tects to their leadership role. The challenge is
to use the computer as one tool among many
to turn in that direction.”

Fortunately, the technology that may bol-
ster architects’ position in the industry
promises to encourage creativity. By trans-
lating complex designs through sophisticated
CAD systems such as Catia, Gehry believes
that curved forms in buildings will soon be-
come more feasible. “I'm excited about them
because I like the sense of movement. They
feel genuine, accessible, joyful. If I do a lot of
buildings with curves, and people enjoy them,
then clients will begin demanding them,
and more architects may follow.” And if archi-
tects follow Frank Gehry and his associates
on these new paths of electronic communica-
tions, they may succeed in restructuring the
profession along the way. o
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