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Expanded Horizons

Students throughout University of Southern California’s architecture program
have expanded their knowledge of precast concrete with PC| Foundation

sponsored studio concept
— Craig A. Shutt

Studio participants give presentations in class to outside experts, including local precasters.

hen the Architecture School
at the University of South-
ern California began its pre-

cast concrete studio in conjunction
with the PCI| Foundation three years
ago, the material wasn't represented
in the curriculum. Today, precast solu-
tions have become an integral part of
classwork at all levels, and the school
has introduced a number of programs
and events that address its attributes
and benefits.

“Prior to the studio’s introduction,
there was effectively nothing on pre-
cast concrete being taught in material-
sciences classes, they only really ad-
dressed cast-in-place concrete,” says
Douglas Noble, associate professor.
“It's been a pretty dramatic change
since then. It's not only become a fo-
cus in the studio course but also part
of the general curriculum, including
second-year students through gradu-
ate students.”

The studio, held each spring se-
mester, has been so successful that
a variety of programs and events have
developed from it. They include an
annual conference on precast con-
crete for local design and construc-
tion professionals and a published
book planned for this fall showcasing
precast concrete case studies. A hy-
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pothetical annual project located in a
nearby national park also will go live
this year.

The program began about five years
ago, when PCl West Executive Direc-
tor Doug Mooradian contacted Noble
about the possibility of introducing a
studio course with the support from
the PCI Foundation. The Foundation
sponsors studios within architecture
schools at 11 universities. Noble and
assistant professor Karen M. Kensek
developed the course, which initially
involved 12 fourth-year students.

The two have worked together for
more than 30 years and share an of-
fice, making their partnership a natu-
ral. Noble's architectural background
focuses on facades, while Kensek fo-
cuses on technology aids and design-
support tools, BIM, and analysis of
reinforcing and similar topics.

Getting Started

“The first semester was fun, be-
cause there were so many things we
didn't know about precast concrete,
and that includes us as instructors,
as well," Noble says. “We invited lo-
cal precasters to view the projects
we created, and they asked basic
questions that we hadn't considered,

like why we weren't using precast
concrete framing and foundations.
That first year really changed our un-
derstanding of the material’s capabili-
ties.”

‘The first semester was
fun, because there were
so many things we didn’t
know about precast

concrete.

Part of their increased understand-
ing came from the faculty attending
the PCI Convention to see what other
university studios were doing and par
ticipate in sessions. “The professors
at USC were not especially knowl-
edgeable about precast concrete at
the start of the program,” Noble ad-
mits. “We had a lot to learn about
embeds, GFRC, hollowcore, double
tees, and myriad other facets of the
industry. The intense rhythm of the
24-hour cycle in the precast plant is
not something that most architects
fully appreciate.”

‘The precast studio
became the most
popular studio in the
architecture school,
leading administrators to
find ways to expand on

the instruction.

That has changed at USC. The pre-
cast studio became the most popu-
lar studio in the architecture school,



PCI FOUNDATION STUDIOS

PROGRAM STRUCTURES STUDIED PARTNERSHIPS

COLLEGEIONIVERSITY Architecture Engineering &Zﬁ?&gﬁt’:t S;::ICJ:::;:/ Transportation Local Partner S:;(r)trr]]i?gy
ggrlsg:]y:térxona v 4 v PCI West
Cemson,5C / v Y sicpa | Metiomont
g\icago, IL f 4 PCIIL &WI Art?l?::jcrudral
ngk?tinmo v 4 v v Cownilrlst . PCI Midwest
milvTvark, N v v MAPA
ﬁffv)idence, R v v PCINE
SBIr)oS(:Jkings, ) v v v Gage PCI Midwest
tjossC Angeles, CA v 4 PCl West
grl:lacrlcotte, NC v 4 v GIC PCl
}Ja,\c‘lisonville, FL 4 v v/ Gate Precast
Xﬁﬁ]gton, X v 4 4 PCMA
m?llwl\gﬂxael,]\lﬁr v v 4 v Spancrete*

R
L

Plant tours, including this one to Clark Pacific, give students a better understanding of the processes involved in

producing precast concrete components and finishes.

leading administrators to find ways
to expand on the instruction. Other
courses now have integrated precast
concrete content, starting with sec-
ond-year material and methods class-
es. “They work in teams to create a
real cast-concrete project so they can
learn hands-on about it,” Noble says.

"It introduces new concepts to them
that they don’t consider with other
materials, such as reusing forms.”
Students in the studio explore as-
pects of precast concrete on their
own for part of the class, looking at
its properties, processes, and imple-
mentations. One student attempted

to create a “self-tanning” concrete
that would lighten when it was warm
and darken as it cooled. “The tests
worked but proved prohibitively ex-
pensive,” Noble says.

Another student wove a compli-
cated textile of fiber optics that was
embedded into a model of a precast
concrete wall panel to transfer day-
light from the exterior to the interior
in more energy-sustainable ways. Yet
another tried using sound absorbing
materials as aggregates to improve
acoustic properties (not promising).
Although only 12 students participate
in the class, the others in the 80-stu-
dent school take part in projects and
hear lectures as part of their own
coursework.

Masters’ degree and PhD candi-
dates also work with the material,
including one who is studying Frank
Lloyd Wright's use of prefabricated
concrete in the 1920s and determin-
ing how he might have used precast
concrete in his housing designs to-
day. Part of that work examines the
prefabricated concrete blocks used
to build the textile-block style Free-
man House, owned by USC, and how
it can be renovated to best withstand
seismic events.
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Field trips include site visits to buildings underway, including these three adjacent projects in downtown Los Ange-
les: the Grand Avenue Apartment tower, the Grand Avenue bridge park, and the Broad Museum.

Joshua Tree Project

The highlight of each year's program
is the creation of design drawings to
construct a building in the Joshua Tree
National Park. "It teaches the students
how to use the material's advantages
for the unique extreme climate of the
eastern desert area,” Noble explains.
Students learn to handle the large daily
temperature swings in the location by
using precast concrete’s thermal-mass
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characteristics, crafting a Net-Zero en-
ergy building.

“The site is far from any source of
water, electricity, or other resources,”
he says. “They learn the benefits of
prefabrication and off-site construction
for structural and facade systems to
lower construction-site impacts. That's
an important attribute in national parks
but also at dense downtown construc-
tion sites.”
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Classwork includes creating drawings of precast concrete components as well as considering aspects that include transportation and erection.

-

The students take field trips to
nearby projects, including the Broad
Museum’s which features a latticed
GFRC skin and the adjacent Grand Av-
enue Apartments. They also tour local
PCl-member manufacturing plants to
see components being designed and
cast.

“"We work with all 11 members of
PCl West, and they've been great,’
he says. Clark Pacific is the school’s
sponsor-host, and they provide plant
tours and employees to give lectures
and judge projects. “They're willing to
do anything we ask of them.” Moora-
dian also gives several lectures during
the semester on various aspects of
precast concrete.

Noble and Kensek work closely
with Bob Clark, Clark Pacific president
of operations, and Bradley Williams,
plant manager, to arrange programs.
“They have been especially helpful.
The whole Clark Pacific team has
been astoundingly supportive. We
use up a lot of their time.”

Other Events

The program’s success led to the
introduction of a precast concrete
conference, which also has proven
popular with local designers. The



Members of the class met with park rangers at the Joshua Tree National Park, where their hypothetical project to

design a precast concrete structure was to be located.

Studio students look over the harsh, isolated terrain at Joshua Tree National Park, the site of a hypothetical project
they were designing. In 2016, the class will build an actual structure there.

first attempt to integrate courses
on precast occurred during a one-
day seminar held in conjunction
with the school’s on-going Facade
Tectonics program, a series of con-
ferences held for several years.
“We got a good crowd, but it was
mostly precasters,” Noble says.

The next year, the content was
blended into a larger three-day ar-
chitecture conference, which pro-
vided more exposure. “Once archi-
tects saw precast concrete related
course options at the conference
they were attending, they went
to learn more,” he says. With that
base of interest planted, the pro-
gram has been split off for January
2016 and will feature a variety of
local precast concrete case histo-
ries.

That event will tie into another

activity, the production of a book
of case histories showcasing lo-
cal precast concrete innovations,
to be published by the end of the
year. The 8 Y- by 11-inch, four-color
book, produced in collaboration
with PCl Foundation Executive
Director Marty Mclintyre, will fea-
ture a variety of creative facades
with descriptive text written by the
students. “Architects love books,”
says Noble. “They aren’'t as web-
oriented for this type of material.”

The school’s three-year funding
grant from the Foundation has ex-
pired, but the program will contin-
ue to grow, he says. A significant
amount remains in reserve, which
will allow the school to fund prizes
for a variety of class projects and
even expand on its signature proj-
ect.

Student feedback on the precast con-
crete studio indicates how popular the
program has become:

“| didn’t know the design potential of
precast. It's not all double tees and park-
ing garages! Some of the finishes and
details that can be produced are really
impressive.”

— Christopher Penfold, fourth-year
student

“Visiting Clark Pacific gave me new
insight on the flexibility and wide array of
possibilities that precast can do in aiding
and enhancing design. | really enjoyed
seeing the formwork and how the pan-
els are transported in the work yard with
huge, traveling crane machines.”

— Caroline Kim, fourth-year student

“The Clark Pacific visit counts among
the most informative experiences within
my time at USC. The team was able to
demonstrate how the architectural and
structural benefits of precast concrete
allow architects to create ambitious
spaces with lower environmental im-
pact, cost, and consistency than cast-in-
place concrete.”

— Sean Gowin, fourth-year student

“| never realized how many buildings
use precast concrete elements, and it
made me rethink the ways in which pre-
cast could be used.”

— Wendy Lee, fourth-year student

‘We intend to take our
Joshua Tree National Park
project and actually build
it at full size!

“We intend to take our Joshua Tree
National Park project and actually build
it at full size,” he says. A pavilion-like
structure with four walls, each with
different openings and finishes, is cur
rently planned. “It will give students a
strong concept for casting, transport-
ing, and erecting precast concrete un-
der adverse conditions.”

The Foundation's sponsorship has
gotten the program off to a good
start. “Our collaboration has become
strong, and the precast emphasis will
live on in courses and studios,” he
says. "We're just getting started.” 12
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