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A life in design is characterized by hypersensitivity to the ceremonies of life. It is a way of proceeding that is made vital by engagement with
the issues of life. It is the means to connect disparate pieces of information and make them whole. The essence of design thought is defined
by the belief that it is possible to make the ordinary sublime. At the core of design action is the possibility to enrich the human experience. It
is driven by cultural legacies and personal experiences as diverse as the species of the plants that comprise our planet. It must have at its
foundation empathy for others. Design is therefore not a noun defined by a precious artifact; rather, it is a verb measured by its actions.

Apart from engagement with life, in the hands of talented and intelligent practitioners, there is a temptation for design strategies to become
self-indulgent. Engaged with life, Design has meaning.

The Morrill Act of 1862 established the land-grant college with the intention to engage higher learning with the needs of agriculture and
manufacturing in order to enhance the quality of life for the citizens of the nation. The land-grant act is a contribution to higher learning as
important as the classical studies of the English university and the research tradition of the German institution. It is the American contribution
to the evolution of attitudes about the life of a university and the needs of society. Within the context of a land-grant institution it is imperative
that citizen design be a first priority. It is in this context that an investigation of relevance in the design act be undertaken.

The need for design talent beyond the lights, the periodicals and the affluent client is great. Rural communities are struggling to maintain a
way of life that is as essentially American as any other characteristic of our country. Children and family environments demand our attention
from school to home in a time of uncertainty and transformation. Universal design strategies inspire solutions that address physical chal-
lenges by introducing products that are better for everyone.

The manifestations of relevance in design thought and action can be found all around in the form of products, buildings and environments.
It can be seen in the public art that inspires us as we pass and in the newspaper we read. Design strategies make places accessible as we
grow older and signal an inclusive view of our society. It is a test of our relevance and therefore of our importance in society as designers.
If we wish to be valued as designers we must see to it that design is a strategy to address the most basic needs of our communities. If we
wish to be valued, we must reach out beyond the circle of the effete to those who need our energy and our talents.

Relevance is a commitment to conscience.

Marvin J. Malecha, FAIA, Dean of the College of Design
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The College of Design emerged at NC State University during the mid-20th century under the erudite guidance of Dean Henry Kamphoefner
with a sensibility evolved from the Bauhaus method and a desire to forge a new philosophy of design:

Verum Ipsum Factum (“Truth through making”).

Although “truth” suggests a fixed and prescriptive goal, the notion of “making” paradoxically suggests a fluid and active process. Recognizing
the legacy of this design philosophy, the editors of this publication accept its inherent paradoxes while promoting the evolution of its inter-
pretation. Volume 31: Relevance, The Student Publication of the College of Design seeks an understanding of an elusive goal, which is no
less valid for its elusiveness. Relevance is a truth that is realized in process, not in prescription.

In pursuit of its founding principle, The College of Design comprises five distinct disciplines: Architecture, Art and Design, Graphic Design,
Industrial Design and Landscape Architecture. This diversity is the College’s greatest strength, promoting both the individual advancement
of each discipline and the collective embrace of identifiable commonalities. Volume 30: Continuum, The Student Publication of the College
of Design returned to circulation with a retrospective glance and, in so doing, revealed the rich fabric of ideas generated by this environment
of interdisciplinary exchange. It is this notion of interdisciplinary exchange that inspired Volume 31: Relevance.

The question of relevance in the design disciplines is one of motivation and meaning. Relevance is a topic that asks familiar questions:
“Why?” “How?” and “For Whom?” As editors, we asked these questions knowing that no definitive answer existed, and that those
answers we found might be true only for a moment. Yet, if the truth of relevance is constantly changing and inherently personal, why
should it be a topic pursued by designers today? The answer to this question may be found in its asking. In an epoch where speed
and image are often desirable, it is sometimes difficult to pause long enough to grasp the humanity buried amid the data and the gloss.
Process is often lost to product, a truth antithetical to the founding principles and sustained mission of the College of Design. Relevance
is the search to rediscover process.

Volume 31: Relevance, The Student Publication of the College of Design presents the work of a group of designers who, on the surface, fall
into a number of disparate categories, negotiating issues spanning technology and manufacturing processes, economic class and culture,
and environmental design considerations. Yet, all of the contributions to this volume are attempts to determine relevance by establishing
new voices and identifying new audiences able to benefit from the exceptional potentialities of design. Relevance has never been more dif-
ficult to achieve than it is today in our increasingly fragmented and complex society; however, we must continue to pursue the question of
relevance for the sake of those whose lives our work impacts directly. Relevance is a topic impossible to define but one which will not stand
to be overlooked.
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image on previous pages by Jeremy Ficca;
plywood panels and frame

Jeremy Ficca is an assistant professor of architecture at the NC State College of
Design. He received his post-professional Master’s of Architecture degree from
Harvard University. His research conducted while there was included in the
Immaterial/Ultramaterial exhibit and publication, which explored the non-
conventional use of conventional materials.

Recognizing the legacy of designers such as Charles and Ray Eames and Jean
Prouve, Ficca explores both functional and expressive innovation through an
understanding and appreciation of materials and manufacturing processes.

The research that Ficca discusses in the following article involves Computer
Numerically Controlled (CNC) milling, a process in which a router mills a
three-dimensional surface into a solid material based upon a digitally produced
model. Although technology has long been held accountable for the loss of craft in
the building industry, the following research suggests a potential for contemporary
designers utilizing emerging technologies to reestablish a closer relationship
between design and the craft of making.

Surface and
Fabrication
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oy Jeremy Ficca

Standards?

The design and ensuing fabrication of architecture [ERilsleRteR=laleRIs}iVE
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enced by materials and related manufacturing processes. Historically,
increased automation prompted standardization in these areas and
severed traditional working relationships between the architect and
craftsman. There were some notable exceptions in which architects
sought to exert control over manufacturing. This is probably best ex-
emplified in the practice of Jean Prouve', which for a span of time
effectively merged studio and factory, and the prefabricated panel
house collaborations of Walter Gropius and Konrad Waschmann
where design of process paralleled product?. Both utopian pursuits
ended in failure as the qualitative demands of the architect met the
quantitative and economic demands of mass production in which
standards increasingly catered to the lowest common denominator.
Many of these standards evolved from time-tested systems in which
significant set-up and tooling costs were mitigated by high produc-
tivity and increased volume. A manufacturer’s equipment performed
specific tasks to produce a finite product. In most instances, these
rigid manufacturing processes limited material and product variation,
resulting in increasingly narrow choices for consumers to draw upon.
Typically, deviation from these standards became increasingly prohib-



itive due to cost and time. For architects, this resulted in a dilemma in
which the particular and often unique necessities of a design project
had to be addressed with a narrow palate of standardized products
targeting broad audiences and necessities.

“We used to live in an era in which most things had to be made to be
the same, but we are about to enter a new era where, if we want it
many things or perhaps all things can be different.”

In contrast to the past, today’s manufacturing processes are increas-
ingly elastic and prompt considerations for the possibilities beyond
mass production. Manufacturing tools can be utilized for what they
perform, not necessarily what they produce, redefining the traditional
notion of a Fordist assembly line*. Recent architectural projects illus-
trate such technological advances in which digitally driven equipment
enable modes of production where software and hardware provide
the medium for collaboration between architect and manufacturer®.
Here, typical conventions of information exchange found within prac-
tice evolve as design document becomes a literal set of digital manu-
facturing instructions, providing a virtual extension of the hand of the
architect into the fabrication process®. The translation is not seam-
less, requiring a familiarity with emerging techniques and a willing col-
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laborator. This does, however, increasingly present the potential for
customization, variation and standardization to co-exist. Ironically, the
equipment that limited production variation and manufacturer—archi-
tect collaboration has evolved to a level of agility that reintroduces the
very features it marginalized.

Process

Plywood and Medium Density Fiber Board (MDF) are affordable,
widely available building materials utilized by the construction and
furniture industry alike. Although they are quite similar dimensionally,
their structural, aesthetic and machining attributes vary significantly.
These two off-the-shelf materials provided a palate for the investiga-
tion of digital fabrication techniques; specifically 2-1/2 axis computer
numeric controlled routing (CNC) in which two-dimensional vector
CAD drawings determined tool paths. Process and product shared
importance and provided opportunities to test how one moves from
digital model to physical artifact while encouraging speculations on al-
ternative implementations of both materials. To begin with, functional
associations with architectural conventions were loosely defined as
interior wall surfaces. The generality of context fostered unpredicted




results, while providing a basic frame of reference. The general prem-
ise was to allow for the product to evolve through material specific
process investigations. It was not however, merely the result of tech-
nigue. Form responded to, not followed, process. As research ensued,
functional opportunities emerged. A reciprocal relationship between
process and product emerged in which action on a material adjusted
in response to refined goals. Together, the MDF and plywood investi-
gations sought to produce surfaces that could respond to changing
programmatic or environmental requirements of a given space, either
through material mutability or built-in flexibility for future adjustment.

Performance

Generally, performance has had two distinct definitions; the effective-
ness of something to fulfill its intended purpose, or the execution of
a series of actions. The architectural virtues of firmness, commodity
and delight defined by Vitruvius point toward the former and continue
to represent a common interpretation of performance relative to ar-
chitecture in which efficiencies rather than actions are the qualifying
criteria’. Although buildings are often a stage for performance, they
rarely become the object of performance. One can consider an al-
ternate, less static definition in which performance can be seen as
a dynamic responsiveness to various complex relations®. This sug-
gests the potential for an architecture that is agile and capable of mul-
tiple identities, resulting in a form of detached determinism in which
change primarily occurs within pre-defined limits. For the MDF and
plywood investigations, these limits were largely dictated by the mate-
rial itself, such as its dimension and strength. Although this is related
to how the materials were machined and fabricated, the limits do not
necessarily prevent accidental or intentional mis-use. They are more
guide than barrier.

Performance relative to this investigation can be considered as both
effectiveness and action, whereby the action of the panels is reliant
upon the body. In the case of the plywood panels, action is defined by
bending. The operation of the panels is facilitated through the milling

12
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of visual clues into to the panels, informing the user as to their opera-
tion.The amount of action upon the panels is determined by the user.
Here, performance becomes participatory as panels are adjusted to
achieve a desired effect.

Product

Both branches of research related to Plywood and MDF occurred in
tandem. Although similar techniques were employed, intrinsic differ-
ences between the materials led to quite different results. In the case
of plywood, seven-ply Baltic Birch was chosen for strength and fin-
ish quality. Initial routing was primarily 2-dimensional, producing kerfs
and cuts which allowed bending in response to push and pull, effec-
tively transforming a rigid sheet into a pliable surface. A subtle change
in the depth or spacing of kerfs dramatically affected ease of bending
and general stability. Milling too deep resulted in precarious sheets
that were easily broken. Not milling deep enough effectively left sheet
rigidity unchanged. Additionally, it became clear that locating the
bending element as a figure within or extension of a larger sheet pro-
vided area for mounting. As these investigations progressed, milling
moved to both faces of the plywood sheet. Here, the registration and
intentional mis-registration between cuts on both faces provided tabs
for hardware, which held panels open or closed, while in the instance
of multiple superimposed cuts of opposing angles, offered a lattice-
like condition. At the scale of a room, a series of operable panels
encourage a modulation of view and light through adjustments of the
surface by inhabitants. The panels can be installed on top of existing
walls or glazing, effectively re-skinning it, or as free-standing parti-
tions. In both scenarios, plywood panels are attached to a steel frame,
providing structural rigidity while allowing for panels to be held off of
ceiling and floor. Depending upon the number of bendable panels
installed, the ratio of bendable surface to fixed surface and the degree
of opened or closed panels, the ability for the surface to bracket view
and light change significantly.

Due to its fiber size and lack of grain, many of the outcomes of the
plywood inquiry, such as pliability and translucency are unachievable
with MDF. The homogeneity and strength of Medium Density Fiber
board offered milling consistency throughout its section while allow-
ing for relatively simple surface finishing. Here, the sheet contains
multiple types of cuts, resulting in a vocabulary of tracks, screens
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and anchors. Tracks allow for objects to be hung and moved across
the sheet; screens allow the transmission of light, air or view; while
anchors allow for fixed fastening. The inscription of these cuts across
sheets is driven by current and anticipated requirements of a space,
such as lighting, storage, air circulation and view to mention but a
few. The resulting panels blur the distinction between wall surface and
furniture and by doing so reconfigure the relationship between room,
content and inhabitant.

Both instances suggest a multiplicity of conditions within a finite sys-
tem of panels. The processes employed and the resulting forms es-
tablish a formal language capable of fulfilling various needs. Cuts for a
handle may also double as a light diffuser. Although they may attach
onto existing walls or ceilings, both the plywood and MDF panel sys-
tems are effectively portable and provide the potential for installation
in multiple locations. As user moves, so can the interior surfaces of
the rooms which enclose them. The resulting reconfiguration of the
panels recalls previous installations while adapting to current needs. k

" Peter Sulzer, Jean Prouve: oeuvre complete, volumes 1 and 2 (Basel; Boston: Birkhauser 1995)

2 Gilbert Herbert, The Dream of the Factory Made House: Walter Gropius and Konrad Wachsmann (Cambridge:
MIT Press 1984)

3 Tim Crayton “The Design Implications of Mass Customization” , in Architecture and Animation ed. Bob Fear
(Architectural Design 2001)

4 Henry Ford, Today and Tomorrow (New York: Doubleday, Page & Company 1926)

5 Bruce Gitlin, “Working with Designers: A Fabricator's Perspective” in New Technologies in Architecture, Digital
Design and Manufacturing Techniques ed. Bechtold, Griggs, Schodek, Steinberg (Harvard University 2000)

5 Christopher Mercier, Alberto de Gobbi, Fred Adickes “The Conde Nast Project: A Case Study” in New Tech
nologies in Architecture, Digital Design and Manufacturing Techniques ed. Bechtold, Griggs, Schodek, Stein-
berg (Harvard University) 2000

7 Vitruvius Pollio, in D. Rowland, translator, The Ten Books of Architecture (New York: Cambridge University
Press 1999)

8 Ali Rahim, “Potential Performative Effects” in Contemporary Techniques in Architecture ed. Ali Rahim (Wiley
Academy 2002)
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image on previous pages by Franklin
Bost: reconstructive implants

Franklin Bost received bis Bachelor’s degree in Product Design at the NC State
College of Design and is currently the president of Porex Surgical Products Inc.
in Atlanta, Ga. Bost’s research has made a significant contribution to material,

product and procedural innovations in the field of craniofacial reconstruction. The
implantations, tools, and processes designed by Bost and his collaborative team
facilitate reconstruction of facial trauma resulting from vebicle accidents, cancer,
and birth defects. The success of bis work is a result of continuous communication
between both the patients who receive the implants and the doctors who are the
surgical experts in the field. As a designer, Bost instigates collaboration with the
manufacturers, technicians, engineers, and medical and computer technicians who
produce the final implant. His work demonstrates the potential of designers to
resolve complex problems by integrating a wide range of technologies and expertise.
By 2004, Porex bhad developed a process in which sterile implants could be designed,
produced and delivered to a hospital in less than 30 days. As a pioneer in a field
typically neglected by designers, Bost utilizes bis talents to evolve a process that is
dramatically improving the quality of people’s lives.

Designed for
mplantation
oy Franklin Bost

Design education prepares students WiaRegite=URislialNale B NI[SANecE
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ative vision, planning techniques, collaborative experience and pre-
sentation methods that can be applied to an endless variety of com-
plex problems. When focused in the medical/surgical area, these
skills yield surprising results. During the past decade, Porex Surgical
Group, Inc. has been built into a global surgical device company that
produces biomaterial for craniofacial reconstruction. Porex markets
unique products to medical specialties that repair facial trauma, cor-
rect congenital anomalies, repair the skull structure following surgery,
and perform aesthetic facial plastic surgery.

Designing medical devices requires specialized knowledge of the
user’s needs (the doctor, surgeon, technician, nurse) and the consum-
er’s needs (the patient). In-depth knowledge of regulatory pathways to
clearance or approval, reimbursement issues, and the normal liability,
patent, and program funding issues is also fundamental. Numerous
professionals are essential to a product’s conceptual development
and successful commercialization. Each approaches his/her role in
the process from a unique background and skill. Designers can be
instrumental in collaborating with and coordinating the efforts of all
these professionals to achieve their vision of the innovative, easy to
use, cost-effective product.



Product needs are often communicated by a surgeon to sales per-
sonnel, or directly through conversations with developmental person-
nel. We have found that having our designers at medical meetings
and in operating rooms establishes an important link between the
designer and surgeon. It is essential to develop open communica-
tion and a trusting business relationship for a mutual flow of ideas
to clearly define design goals and initial product concepts. Moreover,
it is rewarding to see the designer’s sketching out concepts in the
exhibit booth or doctor’s lounge. Seeing ideas drafted out by a “busi-
ness” person intrigues surgeons, who have extensive experience in
pre-surgical planning.

Once the designer is back in the office, a written procedural flow of
events must be followed to comply with the design control docu-
mentation and requirements in FDA regulations and ISO standards.
This process contains iterative steps in which designs are developed,
evaluated and tested clinically. All conventional creative processes are
available to the designer, including sketches and modeling. The advent
of computer design capabilities has greatly enhanced the speed and
flexibility in developing complex anatomical shapes. Specifically, the
surgeon or designer can create complex designs in modeling clay,
then digitize the model for refinement using 3-D modeling software

25

design software. Designs are sized and rotated to view in three dimen-
sions. A dialogue is often established through e-mail with the surgeon
for comment and refinement. With busy schedules during the day, this
digital process allows the surgeons to review the design files at their
convenience, and rapidly respond with feedback to the designer.

At a certain point, the designer will create an Initial Concept Statement,
which is presented to company marketing and regulatory personnel
for their review and approval toward further product development.
Most implant designs are “indication specific” and are developed to
address specific surgical techniques, or aid in providing a specific
desired surgical outcome. Regulatory review is essential at this point
because the determination of a status or potential regulatory clas-
sification determines the path for further development and clinical
evaluation with patients. Marketing review is also essential because of
the commercial necessity for having sufficient market size to provide
appropriate financial return to the company for the time and expense
of product development and commercialization.

Once a design has received initial approval for the surgeon, Alias files
are converted to machine language utilizing CAM techniques to run
a tooling center to create prototype molds. Engineering [non-sterile]



samples are made for surgeon review and sign-off before proceeding
to produce sterile units for implantation for clinical evaluation. Sterile
prototype product for clinical evaluation must be produced under the
same documented manufacturing and quality control systems for
commercially available products.

From Harvested Grafts to Biomaterials

In human craniofacial reconstructive surgery, the “gold standard”
material has always been the patient’s own tissue, such as a cranial
bone, iliac crest (hip) bone, rib bone or cartilage. Grafts from these
areas are harvested from the patient’s body and transplanted to the
required surgical site. When this suitable “autogenous” graft material
is not available, “allograph” cadaver material or “alloplast” biomateri-
als are used. Alloplastics are materials, which can be naturally occur-
ring, such as hydroxyapitite (coral) or man-made, such as synthetic
hydroxyapitite, polymers for sutures (PVA, PLA), vascular grafts
(PTFE), facial reconstruction materials (PVA, PLA, silicone and poly-
ethylene), metals for orthopedic implants or pacemaker housings, etc.
The defining characteristic is that they have a high degree of biocom-
patibility with human tissue and are thus suitable for implantation. The
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reconstructive implants

search for the perfect alternative to the gold standard is ongoing and
is the subject of extensive biomaterial and tissue engineering research
and development around the globe.

During the past 30 years, research and development in porous poly-
mers for craniofacial reconstruction and augmentation has yielded a
versatile biomaterial option to the gold standard autogenous material.
Polyethylene as a raw material is available with a wide range of char-
acteristics and molecular weights. It is used to produce a huge variety
of products from trash bags to toys to orthopedic implant compo-
nents. High-density polyethylene (HDPE) is a simple linear hydrocar-
bon structure of: CH3-CH2-CH2-CH2-CHa. Its high molecular weight
contains no monomers or short chain polymers that can leach out into
surrounding tissue. This porous polyethylene material has evolved as
a routine replacement or augmentation material for the boney struc-
ture of the skull and cartilage in the nose and ears.

In the early 1970s, Dr. Barry Sauer, a biomaterial researcher at
Clemson University, wanted to study the potential for using porous,
high-density polyethylene (pHDPE) as an implantable material. Sauer
believed that pHDPE would prove to be biocompatible and allow
host tissue to integrate the material creating a long-term, stable



implant. Dr. Sauer then approached a manufacturer of porous poly-
mer material in Georgia with an investigational plan and received a
research grant.

From 1972 until 1984, material evaluations and animal testing were
conducted in rabbit, turkey, and canine models. Several graduate stu-
dents completed their master’s theses through investigative work on
biocompatibility and the integration of the hosts’ fibrovascular tissue
with the pHDPE materials. Research established that pHDPE allows
for tissue ingrowth because of its interconnecting omni-directional
pore structure. Pore sizes greater than 100 micrometers (u) and a
pore volume of approximately 50 percent (based on Mercury Intrusion
Porosimetry measurements) can allow for complete host tissue inte-
gration. During this investigational phase of development, customized
implants were also made for a number of special case human sub-
jects. PHDPE proved to be a versatile material because it is rigid, but
easily cut and shaped during surgery without collapsing the open
pore structure.

In 1984, proper documentation was submitted to the FDA via the
510(k) process, and clearance was received for commercialization of
the special porous polyethylene polymer biomaterial for craniofacial
reconstruction and augmentation. The initial commercial implantable
products were simple sheets, blocks and spheres that the surgeon
would carve during surgery to a desired shape for individual patient
needs. This biomaterial has become useful in many surgical special-
ties including: craniofacial (skull/bone), facial plastic (tissue/cartilage),
otology (ear reconstruction), oculoplastic (eye), oral-maxillofacial
(mandible) and neurosurgery (skull/bone).
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In 1992, | became involved in developing this business on a global
scale. Now | am often asked if | am a doctor. The answer is a resound-
ing—no. Design skills plus self-education via medical texts, surgical
journal articles and conference presentations opened the way for
communication with our primary customers, surgeons. Thousands
of hours in conversations with surgeons and hundreds of hours in
operating rooms put me close to their techniques and their needs and
desires for improved methods and surgical outcomes.

During the 1990s, many university-based surgeons expressed their
needs for more complex and specialized shapes to speed surgery
and better fit a variety of patient requirements. Surgeons—as most
customers—do not approach life and their needs from the same view-
point. A degreed plastic surgeon and a degreed ENT (Ear Nose and
Throat) surgeon approach a facial trauma repair from different surgi-
cal education backgrounds and surgical techniques. As a result, one
solution or explanation of a solution is not optimal for every customer.

To develop these “indications specific” shapes, we assembled a team
of designers, engineers and researchers to begin working with a vari-
ety of surgeons to enhance patient care. Over the past decade, our
expanding team has been driven by the philosophy of close and long-
term professional relationships with our surgeon customers. Working
in concert with various stakeholders, over 300 implant shapes and
sizes of implants are now available for facial trauma repair, cancer
reconstruction, congenital correction and aesthetic facial surgery.
Surgeons routinely present at medical meetings around the world on
their techniques with these implants. Over 250 peer-reviewed papers
on clinical experience have been published in medical journals.



Customized Implants

Trauma from motor vehicle accidents, falls, gunshot wounds, post-
cancer reconstruction and congenital anomalies create surgical
needs for craniofacial [bone] reconstruction. Especially complex sur-
gical cases require unique and innovative solutions. As always, autog-
enous bone is the first choice of reconstruction material; however,
alloplastic biomaterials are utilized for reconstruction, often due to
medical reasons or insufficient available donor material. Since these
requirements are for a specific patient and more complex than stan-
dard implant designs, customized implants can be created on a pre-
scription basis. Due to the cost and complexity of these surgeries, a
document and procedures package is available for the surgeon and
hospital to obtain prior approval from insurance companies. For many
years, customized implants were designed by hand and produced in
a process that normally took eight to ten weeks, an acceptable time.
Yet shorter times would provide earlier repair and savings in hospital
and home care expenses.

To simplify and speed the process, a project team composed of
engineers, designers, computer technicians, software vendors and
marketing personnel was assembled. The goal was to routinely pro-
vide sterile implants in less than 30 days and have “stat” fast action
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implants available at the hospital in less than 10 days. A simplified
procedure developed and activated in 2004 achieved this goal of less
than 30-day service:

Step 1 The patient’s surgeon has the hospital radiologist perform
a CT (computerized topography) scan to map the boney structure
of the patient’s skull. This scan is sent via optical disk or e-mailed
to a secure company website and downloaded into a design com-
puter. Specialized software then recreates the slices of the CT
scan into a three-dimensional image of the skull and defect area.

Step 2 The designer, using his knowledge and talent, then creates
an implant shape on the computer to normalize the contour of the
missing or deficient bone. Often the contour of the contra-lateral
portion of the skull can be captured with the software, reversed
and used to create the external surface of the desired implant. As
the number of customized implants increases, design history files
can be utilized to adapt to similar defects in new patients.

Step 3 Once files of the skullimage are completed, implant shape
and position on the skull are then posted on a password-protected
website. Surgeons are notified in separate e-mails of the posting
site location and password for access to the specific patient’s data



and implant design. The surgeon can view these files online after
downloading a free 3-D viewer. All images can be rotated 360
degrees for complete viewing of the shapes. If the surgeon is sat-
isfied with the shape and fit of the implant, a prescription form for
the customized implant can be downloaded, signed, and faxed to
the company. All these steps can be accomplished within a few
hours of receipt of the CT scan.

Step 4 Once proper surgeon authorization is received at the com-
pany, CAM software is used to create a mold for production of the
implant. All customized implants are then manufactured in envi-
ronmentally controlled clean rooms, and subject to the same qual-
ity standards and sterilization as the routine production shapes.

Step 5 The final step is surgical reconstruction. After exposing
the implant site, the surgeon places the implants and makes minor
fit adjustments as may be required. Fixation to the surrounding
bone is made with small craniofacial titanium plates and screws.
Because of the custom fit of the implant, considerable time and
overhead expense is saved in the operating room.

Autogenous material is still the gold standard in surgery and will
remain so for the foreseeable future; however, through close commu-
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nication and understanding of customer needs, coupled with innova-
tive research and design methods, our design team has developed
cost-effective alternatives for routine and complex craniofacial sur-
gical corrections. The search for improved implant materials contin-
ues with research in alloplast materials and tissue engineering. The
promise of tissue engineering and regenerative medicine is receiving
considerable funding as a way to produce body components such as
skin, vessels and bone. Commercialization of this work is generally
accepted as 10 to 20 years in the future. Satisfaction for the designer
comes in enhancing people’s lives through this work, while the cus-
tomers carry the product with them for the rest of theirs. s
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Billie Tsien is a partner with Tod Williams in Tod Williams Billie Tsien
Associates, New York, N.Y. In 2003 Tsien was a guest lecturer and critic at the
NC State College of Design. The work of Billie Tsien, including a number award
winning projects, bas been beld in high regard for its sophisticated response to
context and an informed sensitivity toward local and innovative materials. The
interview which follows focuses on the value which Tsien finds in the Everyday
as the tension of the Postmodern era exacerbates the void between global versus
local culture. Tsien argues that despite the appearance of homogeneity in many
regions of the country, distinct and precious particularities unique to that place
remain. Through ber work Billie Tsien demonstrates the power gained from
discovering the relevance of the specific within the wash of indistinguishable.

A Conversation on
Place with Billie Tsi
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Al RNl To what extent do you feel that your architecture is

a product of your personal environment, living and working in New
York? Do you feel that your design process would be significantly
affected if you were based out of another location?

SHFWSERH | don't think so. We really only have two projects in New
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York City. Our work has consistently taken us to other places and we
are always interested in what is around us. We are like tourists; we're
architectural tourists. When we go to a new place, the thing that we
love the most is just driving around and finding weird stuff.

So we really do create our own context wherever we are, our own
very intimate language. The point of departure for our architectural
life is driving around and discovering strange and interesting things
specific to the places we visit.

When we start to see what is in people’s back yards and along the
roads, we start to understand how people make things in that par-
ticular place. When we were in Phoenix, we were driving around the
outskirts of the city and saw these big factories that make pre-cast
concrete. It turns out that the weather is ideal for making pre-cast con-
crete because they have something like 350 days of sun in Phoenix.

Because Phoenix is a really good place for curing concrete, we
decided to construct our project there with pre-cast panels. It was



cheap, and we also understood that Phoenix is a place where you
can go into a pre-cast plant and actually talk to people who will be
interested in trying new and different ways of making things.

That happens every time we take on a project in a place that is new
to us; we try to understand how people build there. We are not inter-
ested so much in inventing completely new materials or entirely new
ways of fabricating things. We look at the knowledge people already
have about making something, and then, because we have our own
perspective outside of theirs, we think about how to do it in a slightly
different way.

So, coming into a situation as an outsider, with a certain aware-

ness of context, becomes an advantage?

Yes, and | think in a certain way it is always good to feel like you
are a little bit on the outside. As we have grown older, and in some
ways our work becomes more well-known, we start to feel pulled a
bit to the inside. But the better place is really below the radar. We
are good friends with Peter Zumthor and Glen Murcutt. They both
are definitely in their own inner circle, but they have also figured out
a way of working a little bit outside that inner circle, so that they can
observe and relate to a specific place. We continue to admire their

work because it remains rigorous and worthy. | think in the United
States, it is easier to prevent having a tight circumference limiting you
and your work. It's a big country...and it is so different from place to
place. With this large scale, what you hope is that your work is rooted
to its particular place.

When he first got out of school, Tod worked for Richard Meier. We
both respected him, but at the same time, we wanted our work to be
different. It is like a child-to-parent relationship; you respect your par-
ents, but you want to declare yourself as being different from them. |
think that is one reason Tod has a very strong reaction about making
work that is very particular to a place.

Do you feel that areas dominated by a sprawling suburban con-

text, such as the explosive growth found here Raleigh, can still provide
a context in which a sense of place can be discovered and architec-
turally responded to?

| have not had a chance to look around Raleigh, but | was just
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looking at the YMCA project that one of your studios is working on
here this afternoon. There is this big generic parking garage next door
to the site they are working on, but with the railroad tracks going
through it, you can also see a certain kind of quality to the neighbor-



hood. With this diagonal train track and elevated train track run-
ning through, that is also very particular and interesting.

You can find amazing things all over the place, and | think to
some extent having a child teaches you that. When you are look-
ing at architecture all of the time, you start to only look at build-
ings or small architectural details; you are not looking at all of
the other parts of life. Then you go out with little kids, and in any
place they see everything and get so excited. Children find these
tiny and amazing things all over, and it inspires you to look again
in a different way and see what they see.

So maybe it is not as hopeless as it seems at first, when you
see a repetitive landscape of tract housing and parking lots.

I grew up in a tract house in New Jersey, so | certainly knew
that kind of neighborhood. It is a neighborhood that | both grew
up in and left, but | do believe that there are always amazing
opportunities around the corner.

| recently saw Tod Williams give a lecture in Washington. The
keynote address was given by Neal Denari, and the symposium
was based on the topic of speed...

Right, and Tod talked about slowness.

| thought that it was a provocative contrast, exploring how
the process of slowness is valid in many ways that speed is not.

| think that they are just two different ways of working, and
that both are interesting and valid. In some ways, we are sort of
old fashioned. But if you look at the work of younger architects, |
think the only real difference is that they place emphasis on differ-
ent things. In the end we all want to make something that makes
a powerful and wonderful experience. That is a great legacy, to

make something, and to be involved in making something physical
that will shape an experience or a memory for somebody else.

Your buildings are often informed by the present as well historical

context of their site, but in many ways they also seem to respond to
what will be the future history of the site.

Yes, | think it's one of the most interesting things about being an

architect... | think that’s why an architect always seems to die working.
You're always thinking, well maybe there’s one last thing | can finish or
| can make, and leave.

One final question, have there been any spaces from which you

have recently garnered particular inspiration?

There are spaces that are very obvious and sort of touchstones.
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The Pantheon is always a touchstone, when we're in Rome we will go
there several times throughout the day, just to see where the light and
the shadows are falling. Then there are stranger spaces; Tod always
used to say that the view from the inside of the Statue of Liberty is an
amazing space, because the copper is so thin, you really are inside of
this fold, it’s just an amazing sculptural space. Then there’s the kind of
empty space, empty places of the West, where you understand how
insignificant people and architecture are. These are also very impor-
tant to me. | enjoy long views very much, which is strange because |
live in a city with short views, but you can always look up the streets
and the avenues, and there you get a form of a long view. | guess
we live our lives trying to make these powerful spaces, but | also like
being reminded in the end how unimportant it is. Daily life and daily
connections are equally important, and | think that’s a good thing I've
learned working with my husband. We try to see the office as a family
situation. | think those daily connections help feed and nourish our
work, and our sense of ourselves. n
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The Student Publication interdisciplinary forum: Relevance
Excerpt 1: Relevance, American Culture and Jefferson

To locate relevance in contemporary discourse, two interdisci-
plinary forums were held during the infancy of Volume 31 to glean
ideas from within the College of Design. The first forum was
held in the spring of 2004, with Achva Stein, landscape archi-
tect; Bryan Bell, architect; Gail Peter Borden, architect; Lope
Max Diaz, painter; Jeremy Ficca, architect; Kristen Schaffer,
architectural historian; and Tony Brock, graphic designer.

On March 3, 2004, professors from each discipline were invited
to participate in an open forum that discussed the topic of rele-
vance and its permutations in their respective fields. The forum
participants included: Kristen Schaffer, architectural historian;
Denise Gonzales Crisp, graphic designer; Dana Raymond,
sculptor; Fernando Magellanes, landscape architect; Gail Peter
Borden, architect; Wendy Redfield, architect; and Bryan Laffitte,
industrial designer. Found in quotations throughout this publi-
cation, their invaluable discussion broadened the perspective
and scope of our search for Relevance.

WENeVARE eli=lel \When we talk about relevance in design, we have
to ask: “Is it an American issue; is it a modern contemporary issue;
or is it something even broader?” | am reminded of this amazing little

ily for the reason that he wrote it, which is about sustainability and
urban design, but because he talks about the problem of irrelevance
in architectural culture. He specifically makes a distinction between
Great Britain and France, and although he was talking about Great
Britain, | think there are strong parallels between their situation and
the one in America. Mitterand, the president of France, said that
architecture was the fourth most important voting issue in France for
presidential elections. But is architecture even an important issue to
the American people, or environmental sustainability? The question
about our culture is why has architecture become irrelevant to most
people. | think it would be naive to take this issue on all ourselves and

evant?” | think relevancy is a broader cultural issue.

book called City for a Small Planet by Richard Rogers, not necessar-

to say simply, “What have architects done wrong to become so irrel-

PRl Thomas Jefferson thought it was absolutely essen-

tial to the elevation of the United States and to the success of the
new country that architecture become part of the education of every
citizen: otherwise, our built environment would succumb to the low-
est common denominator. We had to demonstrate to Europe, primar-
ily, that we could govern ourselves and create a uniquely American
culture. Jefferson described architecture as “the art that we live in.”
Architecture had to be a priority if we were going to achieve prosper-
ity and respect in the world. And | believe this is why architects need
to push their agenda and to lead rather than to follow. Every field or
profession has a political and social obligation.

i | want to pick up on what was just said about

Jefferson, how “architecture is the art that we live in,” because it is
interesting how that idea relates to collaboration between different
disciplines. | think what he said was very true for his time. There were
no cars then, no television, no Internet, so the art that you lived in was
literally the architecture and the environment. | think the art that we
live in now is an accumulation of all the disciplines that we have rep-
resented here in this forum. Everything in our culture is manufactured,
built or broadcast, and when a truck drives past our building [noise
of truck driving in background] and we can no longer hear each other
speak, that is the art that we are living in right now.

| think the problem that we face in terms of relevance, that | see on
our campus at NCSU in particular, is the perception of relevance as
a science, that the amount of funding and grants that are devoted to
science is staggering in comparison to design or humanities. Genuine
impact on culture and people is typically neglected. As designers, we
must resist this trend. Otherwise the research of our universities pro-
motes nothing more than a profit margin for pharmaceutical compa-
nies. | think we are much more relevant when we can affect people’s
lives directly. If the design disciplines are going to collaborate, they
can break that paradigm; in my view that is where the struggle is.
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Desert Nomad House by Rick Joy Architects

Rick Joy, ALA, is principal of Rick Joy Architects, Tucson, Arizona, and
recipient of numerous design awards, including the National Design Museum's
Architect of the Year award for 2004. Joy visited the NC State College of Design
in the spring of 2004 as the Harwell Hamilton Harris Lecturer.

In the following interview, Joy talks about the lessons of the design-build

process that defined the first few years of his career, and then looks abead to the
possibilities and potential pitfalls of projects which are becoming increasingly
larger and more complex. Joy argues that, at any scale and regardless of the degree
of complexity, successful architecture can only be realized through hard work

and personal involvement with a project and its clients. Thoughtful engagement
with the landscape and consideration of architectural sites as places that humans
experience=these are what inspire lasting architecture, not sensational forms or

buildings justified solely by a theoretical position.

Interview
with Rick Joy

Can you describe how the architecture of the Southwest and

its distinct community have influenced your work?

My work is not that influenced by the architecture of the region.
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Of course there’s this beautiful and refined straight-line architecture
in the landscape of the adobe buildings. It’s really how you have to
build them. But beyond that I'm a lot more influenced by the minimal-
ist landscape artists who have done major things like Turrell and his
crater, Judd at Marfa, and Michael Heizer, and all those guys, Walter
De Maria. There's always another position they take...their readings.
It's so stimulating. It makes me really look closely. “Readings” is the
way | say it.

But there’s this whole movement Kenneth Frampto n started with
critical regionalism. | don’t really believe that I'm a player. Because
what’s happened is that regardless of what region you're in people
think that by looking closely at the vernacular and then just tweaking
it to fit today’s perspective on different things like construction and
lifestyle, that that’s being regional. To me that just develops skin-deep
styles, not regional styles. That is just too shallow for me. | need more
and have more to offer. So there's a lot we can learn from the build-
ings in our region, but everyone around us deserves the same level



of invention that made those buildings. Right? We are architects first.
(The influence of site) is not to the level—and | haven't been practicing
enough yet—of Glenn Murcutt, who studies every leaf and twig and
breeze and condition in the environment. I'm more interested, really, in
experience in the landscape: simple body movement, scale, referenc-
ing the landscape, a certain quality of light, editing and re-presenting
views in the landscape, colors and textures, smells and shadows.

IR Do you think that this perspective on the landscape comes
with a freshness for you, as it did for the land artists, when they came
from the East Coast in the 1970s?

Yeah, | grew up in Maine, and | don't take any of the landscape
for granted. | mean, I'm like a little kid in a playground. When you
glance across a landscape it looks like just rocks. To me it’s a blast!
It's like listening to some music and hearing a new guitar riff or some-
thing all of a sudden.

Is that experience personal, and do you need these types of
personal experiences?

| think you do, yes. This is something I'm thinking about a lot
these days. We're getting bigger projects, and I'm teaching studio.
I've tried to think deeply about really what are the discernable char-
acteristics of any architecture that you or | say is good. We can all just
point to something and say, “Man, that is good!” Or go in a space and
just really feel good. And | think, of course there is proportion, scale,

detail of the concept and how the building materials that support the
content work and all of that. But in the end, | think what it really takes
to make a moving space is to be full-on personal with it. Bring in the
whole history of your lives. When you go to Barragan’s Chapel in
Mexico City, you don’'t come away going, “Man, that was some cool
detail he did with that.” You don’t. There’s an atmosphere, a quality
of life mostly that he’s created there that is sensual on many levels.
And it’s the personal work he did to make that space—you can just
feel him still there. You get the same thing from going to Frank Lloyd
Wright's Taliesin West. Whether you like those forms or not, a person
was behind that work. Or Sverre Fehn’s Nordic Pavilion. It just exudes
this incredibly powerful energy, and there’s barely anything there. Take
Lewerentz’'s St. Mark’s: there’s meaning in every brick and where it
was placed and how it was placed. You feel the life of the architect.

[t's unfortunate today, where the big practices often have a devel-
oper mentality, and personal care is lost.

How does your interaction with clients influence your work?

One thing that’s happened for me with all of my clients, except
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for a pair of new clients, is that they have all been old enough to
be my parents. So on most occasions, they've saved up all of their
lives to have their dream house, and I've been the person they've
come to. While they are very respectful, love the work and appreci-
ate the professional level that I'm on, | still, because of the way | was
brought up, feel like I'm their son and I'd better not screw it up. So I've
never really tried, and | think it's actually wrong in most cases, to let



the opportunity become my opportunity to express myself. What I've
done instead is just let myself get very personal and offer some deep
readings and some incredibly hard work to make it special on other
levels. The Tubac House is an expressive form, all of the work is. But
it’s moving for them (the client) and for me to be there because of the
way that we took the landscape away and re-introduced it with these
edited little vignettes behind the walled courtyard. A cool guy made
the front door for us at good price, and how good the owners feel
every time they open it, whether they think about it or not, is beautiful.
Just being personal is a greater gift to your clients than making some
incredible expression.

Napa is for Francis Ford Coppola, we're just kind of thrown into this
intense world that’s bigger.

I have a great office now, seven people including me. How to keep
it personal is the question. I'm outsourcing a lot of things. I've got a
development office that does my management, internal management,
and all the paperwork. | have an accounting firm that does office man-
agement for me, and an associate firm that does a lot of drafting under
our guidance. So, | can still have this small, cool little office; | can still
be in the room with everybody, and they can listen to me talking on
the phone. Everyone knows the bigger picture. They hear me answer
questions the way | answer them. There’s no real answer yet, but
keeping it personal is the key.

When you involve yourself personally with a project and the
client, can other people come away with a different experience from
that building just as meaningful as what you had intended originally?

So you're in the process of understanding how these
changes will affect your approach to your work?

It's not personal expression, but just doing the hard work and Yes, and it may take forever. But | do know I'm smart enough to

caring on every level until | know that | haven’t compromised. If some-
body doesn'’t like it, it doesn’t matter to me. It's not personal expres-
sion. It’s not whether they like it or not. It’s not like | did a sculpture,
and I'm hoping everyone likes it. The building is for them, for Warren
and Rose or Jack. A lot of people say that, but | genuinely have that
feeling. I just went to the Catalina House after only having looked at it
in pictures for two years. It was my first house. You know, we made
the little book with Princeton, and the house became this icon for me
like the architecture we study. | started feeling how great it was, and
| had to catch myself. | said, “Whoal! | did this; | remember this!” It
was so loved by the client; they put little things around the house and
planted a couple more plants. That’s where the rush is. The chase is
to let being personal make something really special.

How do you think scale begins to affect the focus and quality
of your projects?

We're getting bigger now, and in January, we started a $40 mil-
lion hotel project. So we've gone from $1 million houses to $40 million
luxury hotels. We've got houses now in Moab and Napa; the one in

not take too much work. You see people go down; a lot of architects
started out with really beautiful work and then got hungry. You say,
“What happened?” Well, it's because it's really hard to say, “No.” You
know, they're not just houses in Tucson for $400,000 any more. It’s a
$5 million house right next to Bob Hope's in Palm Springs; it's a house
hanging off a cliff in Nashville; it's a house in Vail and a studio arts
building at the University of Maine; modular housing in Seattle. | want
all of those! You go down fast if you don’t stay personal. I'm just not
interested in the money. There’s nothing | want to buy, so it’s enough
to get a nice little house, a nice little place to live and work. We just
take all the money we get and spend it on other projects.

Because you started out building your own designs, do you

think that attitude, even if you don’t continue to build your own buildings,
will continue to have an influence on your process in future projects?

Well no, it's been just a reaction to it. The contractors for all the
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projects in my book are extremely well budgeted. Even the one that
looks really high end, the Tubac House, wasn’t even a million bucks.
You see the numbers from contractors, and you say, “| know | can do



it cheaper...and better.” | just started hiring recent architecture school Have there been professional collaborations that you've
graduates and putting together building teams, teaching them how to found beneficial and that have had a lasting influence on your work?
cut wood and doing all that stuff. And we built it, just because we had
to. | really didn't want to do it; | almost hated every minute of it. But Well, | work with James Carpenter on projects. He's doing gal-
we're stopping that now. lery ceilings on the Coppola house right now. A lot of times it just feels
like a collaboration with the people in the office or someone who is
Really?

building. It's a full-on collaboration with Coppola because he’s the

contractor on that, personally.

Yeah. Its a great way to start out, though. When you guys gradu-
ate the best thing you can do is build something; design a little house Really? So he’s intimately involved?
and build it. Get the money somehow, no matter how, even if you have
to go someplace really rural where the cost of living is next to nothing. Yeah. And it looks like we're going to be, hopefully, doing one for
Do it. In Tucson, we bought our house for next to nothing. We did all Sophia [Coppola]. I've met with her three times. And that will be a real
the additions and work for a good price. Once you do that you have full-on collaboration. And | want it to be.

a new business card in life, right? You can then set the tone for your

practice. And the tone | wanted to make was we’re going to build all Do you think that, by working with a filmmaker, some con-
these things. | want to build stuff, and I'm never going to compro- ceptual ideas about filmmaking might influence the architecture?
mise.

There is that, but you know what? It all comes down to these
characteristics of light and space and tactile qualities and roots and
all that, the real basics that move people, not the cinematic work that
we could do.

And you've been able to carry that through?

| have. And it helped that | was 28 when | started architecture
school. So | had some of those things figured out. But I've never com-
promised. The minute you do everyone loves it. That’s how it goes. Maybe you can describe your view of architectural theory
The minute you compromise, people say, “Oh man! Look at that!” And and writing. Do you think that these theoretical ideas have a meaning-
then it’s a slippery slope. ful influence when applied to architecture?

MRS But eventually you felt like the time needed to build your own Well, the discourse is fun, you know. To be involved, to be intel-

projects was distracting you from being able to focus on designing? lectual, to believe in architecture is a blast. But it's more stimulating in
school than it is in practice. Regardless, an important part of architec-
ture is that discussion. Unfortunately, people layer that stuff on build-
ings in superficial ways that don’t mean anything, really. In the end,

I'm an architect, not a builder. | can build things, and | do build
things; we can build stuff better than contractors usually. But I'm more

stimulated by the brain work than by a saw and hammer and manag-
ing. It turns out that building ended up being a conflict. But all that
knowledge of building just helps. It builds confidence in clients, and
contractors can't really walk all over me because | know what they do.
| can do it just as well.
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everybody leaves, and the building is sitting there. There are no more
articles and no more discussions, and somebody has got to use it.
Unfortunately, in schools, theory is one of the better ways for teachers
to teach. So much about what | do is intuitive that it just relies on hard
work; there's no talent in this business. It's hard work and caring. You



can't teach somebody how to care; you can't teach somebody how to
work harder; you can't teach somebody how to perceive things. It just
takes time and commitment and passion. In architecture schools it's
easier to develop a poignant construct or a paradigm that is obtuse.
The more obtuse it is, the more everybody thinks you're...you know.

IR That's when the theory is no longer applicable or meaningful?

Right. If somebody asks you to sit in on a review at Harvard,
you can bet that it's going to be an urban design project, even in
the architecture department. With that, you can posture yourself and
make statements about what needs to change in a city. But ultimately,
making something, that’s what starts to change things. That’s really
what it takes. That’s real architecture. Be an architect, be a maker.
They don't teach that in school. They let everyone believe that they
can think deeply about something, make a position, and that’s going
to make change.

You mentioned Barragan earlier and how powerful it is to
experience his buildings. Do you think that too much of the archi-
tectural profession is focused on sensational forms and image rather
than creating truly meaningful places?

Form has been a pretty consistent pursuit throughout architec-
ture. The Parthenon is a pretty sweet object, the Pantheon, a pretty
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