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m Gate Precast Company

Precast Concrete Systems

GATE & Design Consultants

Perot Museum of Nature and Science
Dalas, Texas
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Recasting Design with Precast
Push Creativity Out of the Box

Thom Mayne's inspiration for this monumental structure — Experience the new era of precast concrete design by
a chiseled geological formation — was drawn from the involving Gate Precast in the conceptual phase of your
environment. Precast concrete, a natural material, was projects and experience the creative freedom of design.

selected best suited to emulate the randomness of nature.

The collaboration and innovation behind precast dasign CD“EUIt Wlth Gate pr‘EGEISt.

development, engineering, production and installation of
the museum's exterior has elevated precast concrete DpEﬂ the Box. Free the Contents.

design to a new level.

See why we are the deslgn-assist
xperis for precast clédding Precast Cladding Producer
WWW.GATEPRECAST.COM of Perot Museum of Nature
(888) 470-3450 and Science




When you choose JVI,
you don’t just get
state-of-the-art connections...

vyou GET THE «/MF TEAM!

"l YOUR CONNECTION CONNECTION

http //www jVI inc. com




Building A

Concrete Future™

Greenwood Schools Safe Room/Gymnasium
Greenwood, Arkansas
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Visit us online at

www.coreslab.com

ARIZONA
Phoenix 602.237.3875

ARKANSAS
Conway 501.329.3763

CALIFORNIA
Los Angeles 951.943.9119

CONNECTICUT
Thomaston 860.283.8281

FLORIDA

Miami 305.823.8950

Orlando 407.855.3191
Tampa 813.626.1141

GEORGIA
Atlanta 770.471.1150

INDIANA
Indianapolis 317.353.2118

dependability
design/build
Innovation
people
performance
products

relationships

KANSAS
Kansas City 913.287.5725

MISSOURI
Marshall 660.886.3306

NEBRASKA
Omaha 402.291.0733

NEW MEXICO
Albuquerque 505.247.3725

OKLAHOMA

Oklahoma City 405.632.4944
Oklahoma City 405.672.2325
Tulsa 918.438.0230

TEXAS
Austin 512.250.0755

ONTARIO, CANADA
Dundas 905.689.3993
Stoney Creek 905.643.0220



Preserving the Past,

Planning the Future

Ratio Architects founder Bill Browne
has a respect for the past and an
entrepreneurial spirit that keeps the
company growing.

Precast’s Aesthetic Versatility
Allows Parking Structures

To Evolve

Precasters help designers meet challenging
aesthetic requirements by creating
innovative solutions.

High Performance Precast:
Integrating Structural

and Envelope Systems

Precast concrete combined structural and
architectural systems provide excellent
versatility, efficiency and resiliency.

Making Waves

Perot Museum in Dallas uses an
innovative and complex pattern of
precast concrete panels to set the tone
for this educational facility.
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PCI On Call For You

P(l Headquarters

phone: (312) 786-0300 fax: (312) 621-1114
email: info@pci.org www.pci.org

Central Atlantic Bridge Associates — Heinrich 0. Bonstedt
phone: (610) 395-2338

email: info@caba-bridges.org
www.caba-bridges.org

Colorado Prestressers Assn. — J. D. Schafer
phone: (303) 880-3843
email: jdschafer@stresscon.com

Florida Prestressed Concrete Association (FPCA) —
Joseph Lord

phone: (813) 579-7232 fax: (813) 315-6026
email: info@fpcaweb.org www.fpcaweb.org

Georgia/Carolinas PCl (GCPCI) — Peter Finsen
phone: (678) 638-6220 fax: (678) 638-6221
email: peterfinsen@gcpci.org www.gcpci.org

Features

Precast Concrete Offers
Aesthetic Versatility

Designers turn to precast concrete
to meet owners’ demands for
signature designs or to blend in with a
community, and precasters respond
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Mid-Atlantic Precast Association (MAPA) — Greg Winkler
phone: (856) 761-8885

email: gwinkler@mapaprecast.org www.mapaprecast.org

PCl Midwest — Mike Johnsrud

phone: (952) 806-9997 fax: (952) 806-9998
email: mike@pcimidwest.org
www.midwestprecast.com

Pl Central Region — Phil Wiedemann

phone: (937) 833-3900 fax: (937) 833-3700
email: phil@pci-central.org www.pci-central.org
PCl Northeast — Rita L. Seraderian, P.E.

phone: (888) 700-5670 fax: (617) 489-5810
email: contact@pcine.org www.pcine.org
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Marty Mcintyre

phone: (708) 386-3715 fax: (708) 386-5922
email: martymci@pci-iw.org www.pci-iw.org
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able Design Thinking” By Dennis A. Andrejko, FAIA
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phone: (210) 633-6743

email: lechner@pcmatexas.org
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At Hanson Structural Precast
we're making amazing things
happen with sustainable
precast concrete.

Stunning architectural precast
Brick-inlaid precast structures
Mext generation parking structures
State-of-the-art bridge structures

Midwe st Region
Gd.425 5565
Mountaln Heguon
966 106

SO

hansonstructuralprecast.com

METROBRICK

ARCINTECTURAL THIN BRICK

PO.Box 9240 Canton, Ohio 44711 = 1.888.325.3945 * e-mail : info@ironrock.com = www.metrothinbrick.com




INSIGHT

Precast Concrete and High Performance

tions predicted—at least not yet. But no one can deny that it's been a

challenging and changing year. We have experienced some devastating
disasters, weather patterns seem to be changing erratically, energy costs con-
tinue to increase, and our economy continues to hang on a “cliff” despite many
efforts to alleviate that.

We didn’t disappear before the new year began, as certain ancient civiliza-

Many of these changes have prompted new approaches to how we design,

Brian Miller, S .

PE, LEED AP construct, and operate buildings—some good, and some bad. On the good side,
Executive Editor there is more focus on sustainable practices and materials as well as an em-
bmiller@pci.org phasis on reducing energy consumption. This is a great start, but there is still

more to do. Unfortunately, many are satisfied with a few positive attributes or a
scorecard they can market, regardless of the building’s actual long-term performance. Building codes and society have
reduced efforts to the lowest common denominator. As a result, we have less durable construction and, in some cases,
poor overall building performance.

The idea of high-performance buildings provides an overarching concept that includes sustainability, as well as many
other important attributes. High-performance buildings are defined as buildings that integrate and optimize several high
performance attributes on a life-cycle basis.

This is somewhat different from the way most of us typically think of high performance. Often, high performance is
considered better than “standard.” For example, high-performance concrete (HPC) would provide higher compressive
strength, less permeability, etc. This part of the definition still applies to high performance buildings since, in most
cases, these buildings exceed code requirements. However, the definition includes the ability to provide multiple ben-
efits simultaneously, based on long-term performance. For example, a high performance building must be sustainable,
energy efficient, and hurricane-resistant.

High-performance buildings are putting us back on track to build more versatile, efficient, resilient, and safe struc-
tures. To accomplish this, we will need to use high-performance materials and systems, such as precast concrete. That
is the theme of this year's Ascent magazine. Each issue will address one of the broad groupings of high performance
attributes, starting with versatility.

How is versatility a high-performance attribute? When discussing race cars, it may not be. But when optimizing
systems and structures for the long-term, it's a critical issue.

Why use two separate systems or many different materials when one will do? Why not reduce total material usage,
joints, detailing, professional liability, and coordination? Precast concrete provides incredible versatility in aesthetics,
structural capacity, envelope design, and promotes desconstructability and adaptive reuse.

The articles in this issue focus on various aspects of precast concrete’s versatility. When a material can reach from
one end of the aesthetic spectrum to the other, serve as the envelope and structural system simultaneously, and truly
optimize all of these benefits, that's versatility in a high-performance system. This issue, and the others this year, will
help you Discover High Performance Precast!
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Now

Ja-thefuture, energy efficient buildings will be able to

generate as much energy as they use.

When the National Renewable Energy Laboratory (NREL) set out to create a Net Zero Energy
research facility so efficient that the building and its 800 occupants would consume only the
amount of energy generated by renewable power on and near the building, they called on the
high performance and aesthetic versatility of Thermomass Insulation Systems.

The 220,000 sq. ft. LEED Platinum NREL Research Support Facility (RSF) achieves that goal
through numerous passive energy strategies, high-performance design features, renewable
energy technologies, and proven construction materials from industry leaders like Thermomass.

Our System NC insulation products were selected for the precast concrete sandwich panels to
create a durable, aesthetically appealing, energy efficient envelope that uses thermal mass to

moderate the building’s internal temperature.

We're proud to have been chosen to help make the NREL RSF a prototype for the future of large-
scale ultra-efficient buildings, and we look forward to working with you on your next project.

thermomass

Energy Efficiency in Concrete Terms™

For more information, call (800) 232-1748 or visit www.thermomass.com.

The above graphic is a thermographic image taken at NREL RSF to
demonstrate the thermal efficiency of the building envelope with our
continuous insulation system.

The above photo displays erected, precast concrete sandwich panels
insulated with Thermomass System NC.

© 2013 Thermomass. All rights reserved. Photos courtesy of DOE/NREL.
Thermomass is not affiliated with DOE/NREL.



HEADLINES

Facade Tectonics Conference to Be Held February 22 Submit your headline
LOS ANGELES news for consideration in

. . : -, : ) . a future issue of Ascent
The University of Southern California’s School of Architecture will host the first to Whitney Stephens at

of its facade tectonics conferences, devoted specifically to precast concrete, on
February 22, 2013. This event is part of the university’s Executive Education and
Professional Development curriculum.

The half-day conference will coincide with the publication of the Facade
Tectonics Journal: Precast Concrete. This bound, color publication will focus on
new information that advances the state of the art in the area of precast concrete
used for facades and building envelopes. Top researchers and select industry
experts in the precast concrete field have contributed original papers to the Facade
Tectonics Journal and the authors will present the results of their work at the
conference.

An optional pre-conference architectural precast plant tour is scheduled for the
morning of February 22. Clark Pacific will host the tour at its plant in Fontana, Calif.

Visit the following link for more information: https://www.uscarchitecture.com/
facades.

There is no cost to attend this event. Four CES/AIA Learning Units will be
provided.

For more information, contact Edward D. Losch, PE., S.E., Architect, LEED
AP University of Southern California School of Architecture, at 323-592-3299 or
Losch@USC.edu.

wstephens@pci.org.

Congratulations to the Winners of PCl’s High Performance Precast Tour at DBIA
NEW ORLEANS

Recently, PCI joined nine member companies in exhibiting at the Design-Build Institute of America’s (DBIA) Design-Build
Annual Conference and Expo and united everyone with a common message — Discover High Performance Precast. At the
heart of the excitement was a High Performance Precast Tour contest encouraging all attendees to visit PCl member booths
for a chance to win $500.

Congratulations to the winners of our drawing, Sandra Gitlin of STV and Anne Farrell of HGA. Gitlin was the first place
winner and awarded a $500 Visa gift card. Farrell was the runner up and awarded a $200 Visa gift card.

The following PCI member companies participated in the 2012 event: Bekaert, Bentley Systems, Carolina Stalite, Gate
Precast, Oldcastle, Shockey Precast, Tekla, Thermomass, and Tindall.

PCI Design Awards Submission Site Opens January 21
CHICAGO

The 2013 PCI Design Awards submission site will open on January 21. The PCl Design Awards program recognizes
design excellence and construction quality using precast concrete. All winning projects will be showcased at
the PCIl Convention and National Bridge Conference and be included in a summary article that appears in PC/
Journal, Aspire and Ascent magazines. Together, these publications reach over 65,000 industry stakeholders. Visit www.
pci.org and click on the Design Awards icon for more details and to make a submission. Submissions are due by May 20.
To view the 2012 winners, visit www.pci.org/2012designawards.

Stresscon Completes Erection of Precast Concrete for Bass Pro Shop CS
DENVER

Stresscon Corp. has finished erecting the precast concrete structure for the 119,640-square foot Bass Pro Shop in Colorado
Springs, Colo. The exterior of the store features 113 pieces of 8 in. (200 mm) thick precast/prestressed concrete wall panels.
These load-bearing wall panels serve as exterior cladding and provide the lateral resistance for the building. The building was
completed in 54 days from the award of contract to completion of the precast concrete structure at the site. Erection of the
precast concrete wall panels was accelerated and took just seven days to complete.

ASCENT, Winter 2013
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HEADLINES

Stresscon Completes Architectural Precast Erection for RTD Parking Structure
DENVER

Stresscon Corp. in Colorado Springs, Colo., has completed erection of the architectural precast concrete for the
Regional Transportation District West Rail Line at Wadsworth Boulevard. This is a fourlevel parking structure serving
RTD passengers in Lakewood, Colo. The precast concrete spandrels and column covers enhance the appearance of
the structure by providing two colors: tan and dark gray. As designed by Gensler Architects, the tan panels form a
large multibay and multistory picture frame effect surrounding the gray elements. This colordefined frame effect is
emphasized by a 3 in. (75 mm) projecting gray bullnose that is cast into the tan panels.

In addition to the frame and bullnose concept, many of the gray spandrels were cast on a horizontally ribbed formliner.
The ribs, in combination with shadow lines created by the steps in the face of concrete, add a significant amount of
architectural interest to the building.

There are 187 pieces of architectural precast concrete, all cast on a fiberglass form. Most of these pieces contain
either the tan or the gray color in a given element. However, many of the tan elements contain the gray bullnose. Casting
two colors in the same piece required a great deal of care to keep the colors properly separated. All of the elements are
given an acid-etched finish that simulates the look of natural stone but at a significant savings in cost.

The spandrels are tall enough to provide for the code-required 42 in. (1.07 m) of personal fall protection, and at 8 in.
(200 mm) thick, both the spandrels and column covers also resist accidental vehicular impact.

Five Holcim (US) Free Exhibits-Only Registration to
Plants Receive the World of Concrete
20 | 2 Energy Star LAS VEGAS

Five Holcim (US) Inc. plants have
earned the U.S. Environmental
Protection Agency's (EPAs) Energy

PCl is offering free exhibits-only registration for the 2013 World of Concrete,
taking place February 4-8 in Las Vegas. The World of Concrete is an annual
international event dedicated to the commercial concrete and masonry

Star. : . ) construction industries. Use the code A34 when registering online for free
The following T'Ve Ho|0|m registration compliments of PCI. Additionally, make sure to stop by our booth,
plants were named: Theodore in #N337 while at the event.

Theodore, Ala.; Ste. Genevieve
in Bloomsdale, Mo.; Holly Hill
in Holly Hill, S.C.; Portland in
Florence, Colo.; and Devil's Slide

in Morgan, Utah. This year's award Concrete Joint Sustainability Initiative Sponsors

isl the hSGCﬁ_ng fforbthﬁ iortlgaTld Resilient Buildings Workshop

plant, the third for both the Holly

Hill and Ste. Genevieve plants, WASHINGTON

and the fifth consecutive year for Sponsored by the Concrete Joint Sustainability Initiative and hosted by

the Devil's Slide plant. the Department of Homeland Security, National Institute of Building
The Energy Star is the national Sciences, and the National Building Museum, the interactive Resilient

symbol for protecting the Buildings Workshop featured presentations and discussions focused on

environment through superior creating and maintaining resilient, high performance buildings. Visit www.

energy performance. sustainableconcrete.org to view presentations from this October 2012 event.

FEMA Launches a Business Continuity Suite for Disaster Preparedness
WASHINGTON

The Federal Emergency Management Agency (FEMA) has launched an online suite of tools to help businesses assess
their disaster preparedness and the resiliency of their facilities, and to improve their ability to return to operation more
quickly following a natural or man-made disaster.

The suite is scalable for optimal use by organizations of any size and consists of business continuity plan (BCP)
training, automated BCP and disaster recovery plan (DRP) generators, and a self-directed exercise for testing an
implemented BCP. Businesses can utilize this solution to maintain normal operations and provide resilience during a
disruption.

View the tools at www.ready.gov/business-continuity-planning-suite.

ASCENT, WINTER 2013



HEADLINES

PCI Co-Sponsors International Concrete Sustainability Conference
SAN FRANCISCO

The 2013 International Concrete Sustainability Conference will be held on May 6-8 in San Francisco at the Sofitel
San Francisco Bay hotel. The 8th annual conference will provide learning and networking opportunities on the latest
advances, technical knowledge, continuing research, tools and solutions for sustainable concrete manufacturing
and construction. PCl is a co-sponsor of the conference. For more information on the event, visit http://www.
concretesustainabilityconference.org/.

PCl and ICC Issue Updated Fire Resistance Manual

CHICAGO

PCI/ICC’'s Design for Fire Resistance of Precast/Prestressed Concrete, Third Edition (MNL 124-11) is available as
an ePub at www.pci.org/epubs. This manual has been used by designers for almost 30 years, and much of it has been
reproduced or referenced in the model building codes and the International Building Code. Since the second printing
in 1989, much has been experienced and learned, resulting in the need for updating the manual to its current status.
Several parts have been rewritten to clarify the text and some new material has been added, but nothing has been
changed that would affect the character of the manual. This manual is the first PCl publication to be cobranded with
the International Code Council (ICC). In addition, it has been issued an evaluation report (ESR-1997) through the ICC
Evaluation Service. This manual can be used as an alternative method to what is specified in IBC section 703.3.

Cohrs Elected Chairman of the Portland Cement Association
WASHINGTON

The Portland Cement Association (PCA) Board of Directors elected Cary O. Cohrs as chairman during
the association’s fall board meeting in Washington, D.C. Cohrs succeeds Aris Papadopoulos of Titan
America. John Stull, president and CEO of Lafarge North America Inc., was elected vice chairman.

Finfrock Starts Construction of
University of Central Florida
Housing Project

APOPKA

Finfrock has completed the design and begun the
construction of a $60 million design-build student housing
project at the University of Central Florida (UCF) in
Orlando. The 600-bed project is comprised of 30 two-story
townhouse units with living rooms open to the second
level, 90 fourbedroom and 60 two-bedroom flats, and
parking for 775 cars. The buildings are seven stories tall
stepping down to five stories bordering the streets. The
community will offer a parking garage, swimming pool,
rooftop sun deck, club room, fitness center, and 40,000
square feet of program space. Students will have direct
access to all living unit levels from the parking garage. Once
open, the project will be one of the closest student housing
options available for UCF students that is not located on
campus. The total precast concrete building will be open in
August 2013.

ASCENT, Winter 2013
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Hign-Strangih Brings Solid Solutions
High-strength and corrosion-resistant MMFX, reinforcing steel solves difficult design and construction challenges.

Utilizing MMFX, Grade 100 steel can resolve rebar congestion, lower material requirements, and save construction
time and labor. Its uncoated corrosion protection means no special handling and no coating inspection and repair.
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For more Information
; r TODAY'S STEEL STANDARD 866.466.7878
Uncoated Corrosion-Resistant | High-Strength | Lowest Life Cycle Cost www.mmfx.com
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‘Like’ the Precast/Prestressed Concrete Institute on Facebook.

Follow @PCIPrecast on Twitter for the latest on PCI
and the precast concrete structures industry.

@

v

SmartBrief Sign up for our weekly PCI Buildings Industry Smartbrief: PCI
.« Precast/Prestressed Con:
WWW.SH]&I’th'in.COI’[]/pCibi, 200 West Adams Street | Suite 2100 | Chicago, |

Phone: 312-786-0300 | Fax: 312-621-1114 |




SN '

B I L D N 2013 AIA Convention
June 20-22, Denver
EADERS " 9-F 0

=== : : . Mycoskie

TOMS Founder
and Chief Shoe
Giver

Cameron
Sinclair

Architecture

for Humanity
Co-Founder

and Chief

gtetl_"na.nlt 1 L - General Colin
ptimis " . el L. Powell, USA
(Ret.)

Former
Secretary of
State
(2001-2005)

leadership

leadership beyond architecture
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Our keynote speakers at the AIA National Convention are leaders who, like you, build a better
world—one day, one project at a time. Come to the AIA convention, and develop the knowledge
and professional contacts you need to elevate your practice and your career.

REGISTRATION OPENS IN JANUARY é\“‘{é HE AMERICAN INSTITUTE
www.aia.org/convention %25 OF ARCHITECTS

—




Completed in 1953,
the Baha'i House of
Worship showcases
the intricate details
that cag@e achieved
with precast concrete.

Photo: This file is licensed under the
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WHAT DO THESE BUILDINGS HAVE IN COMMON?

AT T Y

Rome, Italy

Architect Richard
Meier used self-
cleaning precast
concrete to build
the beautiful Jubilee
Church in 2000.

Photo: Gabriele Basilico
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San Francisco, CA

Built in 1972, the
iconic, 48-story,
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building is clad in T el
beautiful preCOST it I Precast/Prestressed Concrete Institute

concrete which is 200 West Adams Street | Suite 2100 | Chicago, IL 60606-5230
resilient enough to Phone: 312-786-0300 | Fax: 312-621-1114 | www.pci.org
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Imagine a color and we'll bring it to life! Experienced DCS technicians will create just the right
quality controlled color for your project.

Not only do we offer custom colors, we offer batch size bags, timely delivery and attentive
customer service. Liquid coloring and fully automated dispensing systems complete our
palette of services. With DCS the vibrant future of the architectural precast industry is assured.

Our products and services have made us the leading supplier of colored
pigment to the architectural precast industry.

é@& Let us show you why. Call today...
. )L | (800) 657-0737

2024 S. Lenox Street, Milwaukee, W1 53207
(414)769-2580 Fax: (414) 769-2585
www.dynamiccolorsolutions.com

Dynamic Color Solutions

A single coat application, with a durable finish... Armorgard 505

will cut your downtime, and labor costs! .
Epoxy Form Coating

* Bonds to wood, concrete, steel and Styrofoam® ' .
* 100% solids / solvent free Ak 4 Distributed Exclusively by

¢ Single coat application ¥ J F.SI-ER

e Extremely hard surface _

e Simple mix ratio (2:1) ' ; 1-800-339-9534
e Durable finish y

» Easy to cut : Always in stock!

* Low odor ‘ Same day shipping
V.0.C. free available!

..-'EI'-

Now the Coatmg of Chmce...Just Ask Your Competltlon

*Styrofoam is a Registered Trademark of Dow Chemical Company




SAVE THE DATE
March 25, 2013

FACILITIES MATTER:
Planning Schools for the Innovation Generation
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Blue Valley Center for
Advanced Professional Studies
(CAPS)
Overland Park, KS

where great schools begin
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New Architecture Program

Mainstreams Sustainable

Design Thinking

— Dennis A. Andrejko, FAIA

he built environment often
showcases the development
and advancement of cultures

and civilizations, and today, more than
ever, architecture is observed as in-
fluencing our everyday patterns of
growth and opportunity. It is widely
understood that, as designers, archi-
tects have a profound influence in
shaping the environment around us,
and at the same time, that very envi-
ronment has a profound influence in
shaping us.

The Best of Times — The journey into
the 215t century of design thought is
an exciting time. Practice is consis-
tently exposed to an everexpanding
array of tools and methods, to expand
the way design projects are conceived
of and processed, while novel ma-
terials and methods of construction
are developing at an everrapid pace.
Combined, these new approaches
suggest building forms, spaces, set-
tings, and places that are unlike many
previously experienced.

The Worst of Times —Yet at the same
time, the downturn of the economy,
natural disasters occurring at an ever
increasing rate and in elevated fash-
ion, climate change and rising tem-

— Dennis Andrejko,
FAIA, is chairman of the
master of architecture
program in the Golisano
Institute for Sustainabil-
ity at the Rochester
Institute of Technology
in Rochester, N.Y. He
also serves as principal
of Andrejko +
Associates in Buffalo,
N.Y. Andrejko and was
the vice president of the
National Board of the American Institute of
Architects for 2011-2012.
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peratures, water in overabundance in
some regions, and significant drought
in others, put into question our very
future and survivability. At a global
scale, continued population growth,
disease and health, famine, food scar
city, and increased energy demand
tied to diminishing natural resources,
remind us daily of the fragility of the
"“spaceship earth” we inhabit.
Challenges and Opportunities — The
profession of architecture is in a time
of great transition. Challenges contin-
ue to mount and responsibilities grow.
We are compelled to forge ahead by
accepting both traditional roles along
with new opportunities as these roles
expand and diversify. By asserting
our position as leaders in shaping the
built environment, architects must be-
come more equipped for, and adroit
in synthesizing, the myriad elements
that make up client needs and expec-
tations.

Change is Constant — As the profes-
sion evolves, our next generation of
design leaders are compelled to el-
evate their discernment around the
diversity and complexity of an ever
changing landscape, and architecture
schools have a responsibility to ad-
dress this future head-on. At Roch-
ester Institute of Technology a new
program has commenced providing
a unique setting for an architectural
curriculum in an innovative way. The
Master of Architecture program is
now in its second year, and housed
in the Golisano Institute for Sustain-
ability where Ph.D. and Master of
Science programs presently exist,
and aligned with the College of Im-
aging Arts and Sciences. In a holis-
tic fashion, the program has a core
focus around four key themes, be-

coming an essential foundation and
framework to increase the under
standing, awareness and ability to
manage and assimilate information.
By mainstreaming sustainable de-
sign thought throughout the curricu-
lum, these four themes become the
primary agendas to educate emerg-
ing professionals in various aspects
around issues that affect building de-
sign, operation, and use:
Technology — Mastering and under-
standing the value and significance
of technology is fundamental to ad-
vancing the built environment and
improving both the design process
and product. Tempering technology
with an elevated sense of recogniz-
ing its implications in design is also
essential.

Urbanism — The challenges facing
our cities and urban settings are pro-
found, and throughout the globe ur
ban settlements continue to increase
in size and scope. Focusing on and
paying attention to urban principles
and practices as they affect the so-
cial, economic, cultural, and envi-
ronmental fabric of a city must be
an interwoven discussion with any
building proposal. Our communities
must serve as an active learning en-
vironment.

Integration — Integrating learning and
practice are key elements for a suc-
cessful design profession. The amal-
gamation of various disciplines and
stakeholders, combining both the art
and science of design to be mutually
informative, and understanding the
value of diversity and inclusiveness,
can leverage and solidify collective
intelligence in a team environment
to the benefit of the communities in
which structures are built. Cross-dis-



ciplinary and cross-professional alli-
ances are fast becoming an essential
theme in architectural practice.
Sustainability — Chief among these
themes, and unifying their holistic in-
tent is the sustainability imperative.
Energy efficiency and high perfor-
mance buildings, leading toward net-
zero and carbon-neutral buildings can
only be realized by a well-balanced
understanding of several areas in-
cluding sustainability science, eco-
logical literacy, material and product
selection and analysis, life cycle as-
sessment, embodied energy and
water, and commissioning and op-
erational effectiveness. In addition,
climate, culture, regional fit, and
human factors play key and fun-
damental roles in a well-designed
environment.

The Master of Architecture pro-
gram  holds  sustainability—en-
twined with investigations around
integration, urbanism, and tech-
nological advancement—as non-
negotiable cornerstones and key
ingredients of its curriculum. The
program begins with a fouryear,
non-architecture related baccalau-
reate, followed by three years of
focused study with sustainability as
the foundation of future design in-
quiry. Students bring with them an
interest in architecture with broad
frames of reference, diverse and
synergistic disciplinary perspec-
tives, and intellectual maturity. The
program integrates core course re-
quirements with the Ph.D. and Mas-
ter of Science students to greater
assure deliberate, collaborative and
connected discussions are brought
to the table when conceptualizing
design projects.

The new Golisano Institute for
Sustainability building, scheduled
to open in early 2013, is a living,
learning laboratory where research,
design, and knowledge sharing are
fused together. Current and devel-
oping methods, materials and sys-
tems that make up and shape the
built environment will be tested,
explored and developed to advance
the fabric around which future
buildings are built and their sur-
rounding context and settings are
planned. The Master of Architecture
program provides unique, relevant,
and essential partnering among
the academy and profession, with
business and industry, and through-
out the community and public as a
whole—centering the profession

The new Golisano Institute for Sustainability, scheduled to open in early 2013, is a living, learning laboratory
where research, design, and knowledge sharing are fused together. Photos: courtesy of Rochester Institute of
Technology

with its collaborators as a nucleus
of innovative thought.

All designs hold the potential for
elevated outcomes if we nourish
our curiosity in sensible and prac-
tical, yet creative and evocative
ways—expanding and catapulting us
into design possibilities that enrich
and advance the physical environ-
ment for our clients and communi-
ties overall. The design profession
should look forward to opportunities
to share ideas and contribute col-
laboratively in this quest for a more

vibrant, healthy, productive, resilient,
and yes, sustainable future for us to
share and celebrate.l

For more information on the Golisano Insti-
tute for Sustainability, visit www.pci.org.
for more information on precast concrete
and sustainability, visit www.rit.edu/gis/
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Precast Concrete
Offers Aesthetic Versatility

Designers turn to precast concrete to meet owners’ demands for signature designs

or to blend in with a community, and precasters respond

— Craig A. Shutt

esthetic requirements for
buildings are expanding,
as owners battle to attract

tenants and create a distinctive ap-
pearance. That encompasses every
aesthetic option—from making a sig-
nature statement with a contempo-
rary, dramatic look to blending seam-
lessly into a campus environment or
historic neighborhood. A desire for
more detailing also has grown, as de-
signers look to add visual interest and
depth to facades.

In many cases, designers are turn-
ing to precast concrete to meet these
needs. Precast concrete is a high
performance building material and
system. Its excellent aesthetic ver
satility allows for finishes from one
end of the spectrum to the other. Its
plasticity provides depth and geomet-
ric shapes that create an arresting
style. It also can replicate the look of
brick, stone, metal panels, and other
materials, or incorporate these ma-
terials into precast panels, in faster,
more economical and more sustain-
able ways. Precast concrete can also
incorporate multiple finishes, shapes,
and colors in one component, or pan-
el. This facilitates faster construction,
eliminating trades, reducing joints,
detailing, and risks, and makes for a
more efficient schedule while improv-
ing building performance. These attri-
butes combine to help designers de-
liver economical, quickly constructed,
and aesthetically pleasing projects.

The following projects highlight
some of the technigues being used
throughout North America by precast-
ers to meet the growing needs of
owners, designers, and building users.

Thin Brick Helps Campus
Housing Blend In

Following an extensive assessment
of its Newing College residential com-
munity, administrators at Binghamton
University in Vestal, N.Y., decided to
build eight new residential halls to
replace and expand the existing fa-
cilities. The project, for which four
dormitories are still under construc-
tion, took a phased approach to create
space for the new facilities and shift
students from old to new dormitories
in a smooth and controlled pace.

‘Precast concrete panels
provided the right blend
of speed, structural shear
capacity, and versatile

interior space.

The design and construction of
these facilities, which expand bed
spaces overall by 50% to 3,000 beds,
took careful consideration of the
complex’s impact. The university also
wanted the projects to set the tone
for future construction on the campus
by achieving Silver LEED certification.
Architectural precast concrete pan-
els, many embedded with thin brick,
helped to achieve the university's
goals.

The eight facilities, at an average
of 120,000 square feet apiece, posed
key challenges just in terms of their
scale, says Christopher Miller, project

manager at architectural firm Stantec.
“The owners wanted a residential
feel for these buildings, despite their
massive size. They also wanted them
to fit into the scale of other campus
architecture, especially with so many
buildings in the group. With five
above-ground stories, the buildings
were about twice the size of most
other campus structures, requiring an
aesthetic approach that could reduce
their formidable appearance.

Speed also was a critical factor in
determining an aesthetic approach to
the fagades, he notes. “"We needed
to keep as many beds on line as pos-
sible as new dormitories were built”
The owners also wanted to avoid in-
evitable escalations in cost that would
occur as time went by before later
projects could be completed.

An initial dormitory was built, with
students shifted into it, after which
two dorms were demolished to make
room for three new facilities. Once
those were completed, two remain-
ing halls were demolished to accom-
modate the final four buildings. Some
of the remaining residential halls will
remain and may be converted to ad-
ministration offices and other uses.

Designers chose architectural pre-
cast concrete wall panels to clad all of
the buildings. Precast concrete was
chosen over a range of other systems,
including cast-in-place concrete, steel
with hand-laid brick cavity wall, light-
gauge metal, and plank on grout-filled
masonry.

“"We decided that the precast con-
crete panels would provide the right
blend of speed, structural shear capac-
ity, and versatile interior space,” says
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Minimizing scale and projecting a residential image were key reasons that architectural
precast concrete panels with embedded thin brick were chosen to clad eight new dormitories
at Newing College at Binghamton University in Vestal, N.Y. Precast concrete’s speed of
erection also was a key factor, as the dorms had to come on line quickly to accommodate

student needs.

Location: Vestal, N.Y.
Project Type: Dormitories

Cost: $300 million

PROJECT SPOTLIGHT
Newing College Residence Halls at Binghamton University

Size: 1.05 million square feet in three dorms

Designer: Stantec Architecture Inc., Philadelphia

Owner: Binghamton University, Vlestal, N.Y.

Engineer: David Chou & Associates, Blue Bell, Pa.

Contractor: LeChase Construction Services Inc., Binghamton, N.Y.
PCI-Certified Precaster: High Concrete Group LLC, Denver, Pa.

Precast Components: 922 pieces, including spandrels, wall panels, insu-
lated wall panels, column covers, solid slabs, and stairs with landings

Miller. “Architectural precast concrete
allowed a more flexible footprint, mini-
mized structure, and could be con-
structed during cold weather so we
could meet an aggressive timeline.”

Thin Brick Speeds Construction

Administrators wanted the brick
appearance to blend with surrounding
academic buildings, Miller notes. One
of the reasons the thin-brick design
was chosen was due to the long New
York winters, which would have mini-
mized the time in which brick could
be laid. It also would have required
renting temporary heating units for
long periods, raising costs. Miller es-
timates that the precast panels went
up about six times faster than hand-
laid brick, in 30 working days versus
about six months for masonry. “Pre-

ASCENT, WINTER 2013

cast was definitely the best bet to
meet the schedule”

Choosing the proper brick color
also posed challenges, to ensure the
mix met administrators’ goals. “The
campus has a mixture of brick colors,
due to the various time periods in
which they were built, and many are
fairly dark,” Miller says. “We wanted
a redder, brighter color than most oth-
ers had.”

A main field of red brick with bands
of dark-brown accent bricks was
specified. Buff-colored brick at the
top floor further reduces the scale.
The custom-colored precast is simi-
lar to the buff bricks and provides a
solid base to the building’s hierarchy.
High Concrete Group LLC in Denver,
Pa., provided the precast concrete
components for this second phase

of the project, which included three
buildings.

Fireproof steel provides the primary
building structure, with cast-in-place
concrete supporting the architectural
precast concrete panels. The panels
consist of horizontal load-bearing pan-
els that span column-to-column, pro-
viding shear resistance and minimiz-
ing the need for interior cross bracing.
Flooring consists of 12-inch-thick pre-
cast concrete hollowcore planks with
a nonstructural topping.

“The design provided the most ef-
ficient use of materials,” says Miller.
“Load-bearing masonry and cast-in-
place concrete would have required
more material. We could eliminate the
spandrel beams between the column
lines, allowing the hollowcore planks
to carry the load and the needed dia-



phragm action.” PROJECT SPOTLIGHT
The panels were furred out on the Citrus Tower Corporate Plaza

interior with 3% -inch studs over 27/, L . )

inches of semi-rigid mineral-wool in- Location: fiverside, Calif.

sulation. Including R-13 batt insulation Project Type: Mixed-use building (retail, office, parking)

and gypsum board, the assembly de- Size: 740,000 square feet (plus 153,360 square feet of parking on four subter

livers a composite R-25 for the walls. ranean levels)

_ Stair towers feature f_reestandmg Cost: $36 million

insulated wall panels with a steel-

trowel finish inside. With a 3-inch Designer: Nadel Architects Inc., Los Angeles
thickness of XPS insulation sand- Owner: Regional Properties Inc., Riverside, Calif.
wiched between the two concrete Engineer (Below-Grade Parking): Seneca Structural Engineering, Laguna Hills, Calif

wythes, the stairwell panels offer an

R-16 rating. Hip roofs on the stair tow- Engineer (Above-Grade Building): BP Consulting Engineers, Los Angeles

ers and gables along the sides further Contractor: McCormick Construction Co., Burbank, Calif.

help reduce the scale and create a re- PCI-Certified Precaster: WVillis Construction Co. Inc., San Juan Bautista, Calif.
latable feel. Precast Components: 525 pieces of GRFC spandrels, crowns, arches, and granite-
covered column covers

The site posed significant chal-
lenges for this second phase of the
three-phase project. The tight space
afforded by the surrounding buildings
made locating cranes difficult and left
no room for staging precast concrete
components nearby. A staging area
was created about one mile away and
pieces were trucked to the site as
they were needed in sequence.

Cranes were located in several se-
cure locations and often had to reach
across the building to set panels, re-
quiring the operator to be working
blind. Walkie-talkie communication
and careful handling ensured the pan-
els were set smoothly. Miller says the
operation moved so efficiently that he
made a video that he uses in presen-
tations to show how quickly precast
concrete panels can be erected. Citrus Tower Corporate Plaza sets a new standard for

The use of hollowcore plank and aesthetic design in Riverside, Calif. It features GFRC
cross—bracing frame allowed open in- panels on its fagade in three colors. GFRC was chosen
teriors that will provide great flexibility because of its ability to create the complex appearance
for future Changes, Miller notes. “The desired,' including multiplei colors in one panel. Its 'light

.. . . weight saved on framing costs and made the pieces
existing dorms will be challenging to casier to handle.
convert to other uses due to the struc-
tural layouts. But these new ones that
utilized precast concrete have open
floor plans that can accommodate any
changes in the future. They provide a
flexible design that will keep up with
the university's needs.”

GFRC Raises the Bar for
Citrus Tower

A variety of complications arose for
the design of Citrus Tower Corporate
Plaza in Riverside, Calif. The large of-
fice building stands on a high-profile
corner location near a major highway.
As a result, the owner’s goal for the
aesthetic design was to “create a
memorable architectural statement
that was a friendly neighbor to the
community, with ‘traditional’ quality
architecture to which no one would be

Photos courtesy of Willis Construction Inc.
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GFRC was chosen due to its capabilities in achieving

multiple colors and its light weight.

indifferent,” says Herb Nadel, principal
at Nadel Architects.

The architectural design expressed
a rich and grand visual for the entire
building, which was clad with glass-
fiber reinforced concrete (GFRC) pan-
els, some of which were embedded
with granite veneers. Each bay open-
ing features a two-colored arched
spandrel with multifaceted granite-
clad GFRC column covers at each
structure column.

GFRC consists of portland cement,
fine aggregates, acrylic co-polymers,
and glass fibers that provide rein-
forcement similar to the steel re-
inforcement in concrete. The small
fibers provide flexibility and versatil-
ity in creating components, allow-
ing the mixture to be sprayed onto
forms to create unusual shapes. The
light weight and consistency of the
glass fibers reduce the weight of the
components, making them consider
ably lighter than traditional precast
concrete components with much the
same durability and appearance.

Along its base, the building fea-
tures tall arched windows and a larger
arched entry, which draws the eye up
and breaks the procession of square
windows one story up. Above this are
vertical expanses of glass surrounded
by precast concrete columns in two
tones, a rose hue and a buff color.
They lead to a setback penthouse lev-
el that serves as a roof crown, which
also was clad in GFRC.

GFRC was chosen for the project
due to its capabilities in achieving the
multi-hued look that was desired and
its light weight. The building's foun-
dations are set above a fourstory
subterranean parking structure on a
post-tensioned slab, which required
the above-ground structure to be as
light as possible. But the designers
also wanted to use precast concrete
materials to maximize longevity and
durability.

Several other options were con-
sidered, including stone, 4-inch-thick
precast concrete panels, and exte-
rior cement plaster. All were intended
to provide a stone-like appearance
to meet the owner's requirements,
Nadel explains. Evaluations showed
that GFRC would meet all of the
needs, providing a similar appear
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ance to what precast concrete could
provide while eliminating some of the
weight. The GFRC's light weight also
allowed a reduction in some of the
structural steel framing, saving costs.

The ability for the GFRC compo-
nents to cast multiple colors in one
panel also provided budget savings.
Using the various colors required
close pre-planning with the precaster
to ensure clear transitions between
colors. The first mix design was
sprayed with the form being masked.
The masking then was removed, and
the mix was allowed to stiffen but not
completely set up. That allowed the
first pour to be secure when the sec-
ond mix-design color was sprayed in.

In all, three mix designs were cre-
ated, with some panels including all
three. Two finishes, light and heavy
sandblasting, provided textural vari-
ety. Attaching the granite to the pan-
els was achieved by spraying a thick-
ened GFRC back-up skin to the back
side of each granite piece. Additional
GFRC was consolidated to cover met-
al clips attached to the granite. Wil-
lis Construction Co. Inc. created the
GFRC components.

The building’s most dramatic fea-
ture is the rounded tower on the cor
ner, which extends past the roofline.
Its canopy consists of compound-radi-
us GFRC panels, with granite cladding
the topmost band.

The design reflects a similar project
that was to be designed by Nadel in
Riverside. “We showed this idea to
the client, and we thought the city
might be receptive to this idiom of ar
chitecture because it blended so well
with other structures throughout the
city,” Nadel says. "The curved corner
becomes a beacon and a very identifi-
able form, giving the building distinc-
tive characteristics along with natural
colors that reflect the general built
environment.”

The designers worked closely with
the precaster to find the proper mix of
colors and textures. Full-size mockups
of the panels were created to confirm
the choices. “Those crystallized our
selections, and the process of creat-
ing them was very successful,” he
says.

Working with the GFRC panels was
seamless, he notes. “lts flexibility

created forms and shapes as needed
and worked well with the window
system. The needed shapes were
easily achieved. Detailing the panels
also was a simple process, since the
material can be configured in virtually
any shape or form because of its plas-
ticity.”

The design process for the dome
required complex calculations, he
adds, due to the costs, weight, and
the limited resources available to
build such a complicated structure.
“The cost factor played a major role in
how it was ultimately constructed,” he
says. “There are virtually no straight
pieces, since the entire dome and all
of its supports are curvilinear.’

Cranes were set into one lane of
traffic to allow erection, and the pro-
cess moved smoothly. “Delivering
and erecting the GFRC components
was a straight-forward and simple
process,” he says. “There were no
complications.”

The GFRC offered a great option
for this project, he says. "As far as
I'm concerned, working with GFRC,
or precast concrete, is a fairly sim-
ple design process. We have used
it innumerable times. | would highly
recommend the use of this material
because of the design excellence that
can be achieved at a very economical
price.”

The community agrees that the
project fits well into the neighborhood
and provides a dramatic, signature
style. “We have been repeatedly told
that the building is a beautiful addition
to the city,’ he says. "It is compat-
ible, memorable, and has an excellent
standard of quality. It has raised the
bar for architectural excellence within
this community.”

Precast Mimics Metal
Panel Facade at Place de

’Escarpement
The first phase of the Place de
I'Escarpement project features a

seven-story commercial building at
the intersection of two major streets
in Quebec. The 142,000-square-foot
facility serves as the home to sev-
eral major corporations. To project the
proper image for the tenants, owners
wanted to create a bold, contempo-
rary look that was economical and
quick to construct. To achieve this, de-
signers selected architectural precast
concrete panels in complex shapes.
To provide a dramatic contrast,
some fagades of the building feature



Photos courtesy of BPDL

architectural precast concrete panels
cast with an undulating wave pattern
across their face. The waves were
created with formliners and follow
a similar pattern due to repetition in
the forms, producing a rhythmic style.
The architect worked closely with an
artist to create the design that best
reflected the wave he was seeking.
Gray concrete with black pigment

and a light sandblast was used to em-
phasize the pattern and draw atten-
tion to these faces. Large joints were
designed to add a vertical element
that is complemented by columns of
windows rising up with only thin mul-
lions separating them at each level.
These fagades contrast with more
traditional architectural panels with
a buff-colored finish and multiple re-

veals that butt against the wavy fac-
ings. These faces feature groups of
horizontally placed punched windows
that are emphasized by the reveal
patterns. All of the panels were con-
nected to the cast-in-place frame us-
ing hot-dip galvanized anchors.

The gray, wavy panels clad two
parallel faces with a large expanse of
glass covering the perpendicular fa-

PROJECT SPOTLIGHT
Place de I'Escarpement
Location: Quebec, QC, Canada
Project Type: Office building
Size: 295,600 square feet
Cost: $35 million

Owner: Immostar, Quebec, QC, Canada

Architect: Pierre Martin Architecte, Quebec, QC, Canada
Engineer: Cime Consultants, Quebec, QC, Canada
Contractor: Ogesco Construction, Quebec, QC, Canada

Artist: Florent Cousineau, Quebec, QC, Canada
PCI-Certified Precaster: Bétons Préfabriqués du Lac, Alma, QC, Canada
Precast Components: 90 flat or [-shaped panels

The Place de L’Escarpement commercial building in Quebec
provides a bold, contemporary look that was economical and
quick to construct thanks to the use of architectural precast
concrete panels. Waves in the panels, designed by an artist
working with the architect and precasters, were created with
formliners, and a gray concrete created with black pigment.
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cade between them. The buff-colored
panels clad a six-story perpendicular
rectangular. The seven-story section
seems to wrap over and around the
other portion, with the gray panels
seemingly overlapping the buff panels
on the far side.

“The project presents a modern
aesthetic and complex shapes with
repetition,” says Pierre Martin, presi-
dent of Pierre Martin Architecte. “The
use of gray concrete with black pig-
ments and light sandblasting prove
that traditional gray concrete can
translate into something modern and
unusual. A total of 94 precast con-
crete panels were supplied by Bétons
Préfabriqués Du Lac.

Gold LEED Certification

Complicating the design was the
owner's desire to achieve LEED Gold
certification. Geothermic technology
was used for the heating system, and
a green roof was also used. Precast
concrete added to achieving certifi-
cation in a variety of ways, including
local manufacturing, use of recycled
materials, energy efficiency, and elim-
ination of construction wastes. About
85% of all construction waste was re-
cycled, representing 440 metric tons.

Design and production of the pre-
cast concrete panels took about 2'/,
months, after which the erection
was accomplished in less than three
weeks.

The building also was designed
to enhance the productivity of users
by including large expanses of win-
dows and providing such amenities
as a daycare center, fitness gym, and
restaurant. “The design should bring
more productivity, less absenteeism,
and more personnel retention,” Mar
tin says.

The project won the ENERGIA
award from the Institute of Urban De-
velopment and was the first commer
cial building to qualify as LEED Gold
in Quebec City. The first energy-con-
sumption reports indicated the build-
ing uses about half of the energy of a
conventional building.

“The building’s final  impact
wouldn't have been the same with-
out the precast concrete panels,’
says Martin. “We would not have
been able to replicate this appearance
any other way. Precast concrete also
helped obtain the LEED credits. The
project ran easily and without prob-
lems thanks to good teamwork and
close coordination between architect,
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‘The project presents a modern aesthetic and

complex shapes with repetition!

contractor, and precaster. The final re-
sult is just stunning.”

Paseo Altozano - Precast
Replicates Stone

The massive Paseo Altozano (Al-
tozano Walkway) shopping center in
Morelia, Michoacan, Mexico, was
designed to showcase the blend of
traditional Mexican construction tech-
nigues in a modern environment. De-
signers worked with the precast fabri-
cator to create stone-like architectural
precast concrete panels, using natural
stone as models. The panels replicate
stone in a variety of colors and finish-
es, including simulated slate, to cre-
ate an eye-catching design.

The project covers 33.3 acres and
hosts 21 acres of commercial and
entertainment facilities. A variety of
approaches were considered for the
project, says Fidel Lopez, engineer
ing and erection director at precaster
PRETECSA. The company worked
with a team of designers at architec-
tural firm Taller Unico de Arquitectos,
headed by Alonso Ruiz de Velasco,
owner and director.

“The project owner's first choice
was to clad the building in natural
sandstone imported from Costa Rica
in different colors, from black to poly-
chromatic, including black, gray, red,
yellow, and brown,” Lopez explains.
But after mockups were made and
sites were investigated, it was deter
mined that it would take three years
to ship the needed amounts of stone
and install it.

“With architectural precast con-
crete panels, the fagcade was com-
pleted in 13 months, including design,
drafting, molding, production, ship-
ping, and erection,” says Lopez.

The owner and architect worked
with the precaster to choose stones
that would serve as the model for the
styles to be replicated by the precast
concrete. “These pieces were cho-
sen individually based on color and
texture to serve as samples for each
elevation,” explains de Velasco. “The
contrasts of the various ready-made
textures give the building a distinctive
image, meeting the essential inter
ests of the project.”

To achieve the proper appearance
for each type of material, the precaster

used a variety of formliners, finishes
and colors. Rubber molds were made
of specific stones, with molds varying
due to the uniqueness of the stone
pieces selected. Additional stone-like
pieces were cast from molds made
from old and damaged concrete flow-
ing at the precaster’s plant.

“"Those created a very interesting
texture,” says Gervacio Kim, opera-
tions director at PRETECSA. “A large
number of unique molds had to be
made to achieve the special shapes
needed to get the final real-stone
look.”

Among the finishes used on the
panels were acid etching, chiseled-
hammering and polishing. Panels
were hand-stained with any of five ox-
ide stains and a penetrating acid stain
that helped create the proper patina
for the stone colors.

The panels were cast in 350-block
patterns that were alternated and
shifted to avoid creating a repetitious
pattern, so as to better generate a na-
ture stone look. More than 2500 pre-
cast concrete pieces, ranging in size
from 86 to 140 square feet, were cre-
ated for the project, totaling 376,736
square feet.

With architectural
precast concrete panels,
the facade was

completed in |3 months.

“The desired slate finishes were
achieved with an impressive degree
of accuracy and a natural look,” Kim
says. “The use of precast concrete
panels represented considerable sav-
ings in terms of substitution of natural
materials in the required size, variety,
volume, and time.”

Large Joints Eliminated

Designers worked with the precast-
er to create panels in different sizes
and shape to eliminate conspicuous
joint lines. "It was like working a puzzle
to fit the panels together to avoid ver
tical joints,” he says. “That helped us
achieve the look of natural stones that
had been installed one by one.”



A multitude of stone appearances were created from architectural precast concrete to add a distinctive style to the massive Paseo Altozano (Altozano Walkway) shopping center in
Morelia, Michoacan, Mexico. Rubber molds made from actual stones, including slate, ensured the accuracy of the precast concrete appearances. A variety of finishes added texture.

PROJECT SPOTLIGHT

Paseo Altozano

Location: Morelia, Michoacan, Mexico
Project type: Retail facility

Size: 1.45 million square feet

Cost: $750 million

Owner: Grupo FAME, Morelia, Michoacan, Mexico

Architect: Taller Unico de Arquitectos, Mexico City, Mexico

Engineer: Postensados y Diserios Estructuras, Alvaro Obregén, Mexico City, Mexico

Contractor: Grupo Altozano, Morelia, Michoacan, Mexico
PCI-Certified Precaster: PRETECSA, Atizapéan de Zaragoza, Estado de México

Precast Components: 2,500 panels.

The stone appearance is convinc-
ing, he notes. “In large extended
surfaces, the installed precast con-
crete facade elements create differ
ent architectural styles, which were
achieved by alternating several fin-
ishes and geometries. We were able
to take advantage of the architectural
properties of the concrete to create
visually attractive and original appear
ances within the complex.”

A key challenge was to ship the cor
rect panels to the site in sequence,
ensuring the panels fit together as de-
signed, while working on seven eleva-
tions simultaneously, Lopez says. The
precaster ensured the project was
supplied with a continuous inventory
of 60 panels per day, with the proper
sequence of lifts orchestrated. The
textures on the panels’ faces were
protected with plastic pads and foam
during transport.

Six continuous months of intensive
work, allowing 210 panels to be erect-
ed each week, were required to erect
the panels onto the steel framing. The
main erection challenge came when
the steel installation fell behind and
became a bottleneck. To make up
that time, eight three-member crews
worked to install the panels once
the framing was completed, working
through the weekends to keep the
project on schedule.

“Cement consumption by develop-
ers in this area is very low because
of a widely held idea that concrete
is a gray and dull element,” Lopez
says. "By combining a wide variety of
manufacturing technigues, several ar-
chitectural styles were magnificently
achieved in different buildings within
the complex. It showed that concrete
can work as a high-quality, multicol-
ored architectural finish that gives life

to this massive construction.”

Visitors to the center have been im-
pressed. “Initially, people think that it
is real stone glued to a steel frame,”
he says. “On opening day, people
were touching the panels trying to fig-
ure out if it was real or fake stone be-
cause it was constructed so quickly.”

These projects give a sampling of
the innovative approaches designers
are using to make a dramatic state-
ment for their buildings. Precast con-
crete is the only high-performance
building material that offers this ex-
pansive aesthetic versatility. Precast
concrete and precasters continue to
help designers raise the bar to achieve
even more distinctive and aesthetical-
ly pleasing designs. &

For more information on these or other
projects, visit www.pci.org/ascent.
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Preserving the Past,
Planning the Future

Ratio Architects founder Bill Browne has a respect for the past and an

entrepreneurial spirit that keeps the company growing

— Craig A. Shutt

Bill Browne, FAIA, LEED AP

il Browne wasted little time
opening his own architectural
firm, Ratio Architects, after

gaining his Master's degree in architec-
ture. Starting as a renovation specialist,
the firm today, 30 years later, has grown
to become a key Midwestern player
in a variety of building categories. Its
success has grown because Browne
wasn't afraid to ask the question,
“"What's the worst that can happen?”

"l was an impatient 26-year-old kid,”
he explains. “All of us are impatient
and want to control our own destinies
at that age. | was willing to risk every-
thing to go out on my own, but really,
being so young, there wasn't much to
risk. After all, what's the worst that
can happen? If | failed, I'd just have to
get a job somewhere”

Born and raised in Indianapolis,
Browne graduated from the University
of lllinois and attended a postgraduate
program at the Preservation Institute
in Nantucket, Mass. That program, af-
filiated with the University of Florida,
led him to Gainesville for his Master’s
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work. He returned to Indianapolis and
joined the Ehrenkrantz Group.

Two vyears later, he, his sister (an
interior designer), two architectural
classmates and an assistant opened
their own development and architec-
tural firm, leveraging renovation tax
credits to generate project commis-
sions. In 1985, Browne split off the
architectural business, changing the
name to Ratio Architects in 1987

Past Informs the Future

Browne immediately gravitated to-
ward renovation work. “| took every
architectural history course | could
in school, and | grew to have a great
affinity for urban areas,” he says. “I
believe it's important for projects to
have a connection to the past. The
past informs the future. Contrasting
a city’s past with its current style is
what makes a city interesting.”

He leveraged that interest by special-
izing in renovation projects, then de-
signing “contextual additions” to histor
ic buildings. The firm then began doing
projects in which it stripped a building
to its framework and rebuilt it. That led
to commissions on new projects.

Frequently, Ratio served as associ-
ate architect to a larger, national firm
on major projects. “We gained knowl-
edge by partnering with others rather
than working at large firms,” he ex
plains. “That allowed us to come out
of the box doing fairly large projects.”

Thriving On Complexity

Large, complex projects are his
favorites, he notes. “I love complicat-
ed, robust construction projects,” he
says. "I love urban, campus-type proj-
ects surrounded by buildings, with a
lot of restraints that require a lot of
thinking and complex designs. | thrive

The Ivy Tech Community College campus in Elkhart, Ind., was designed by the design-build team of Ratio
Architects and the Hagerman Group. The $16.8-million academic building and community center, which is clad in
architectural precast concrete panels, achieved Silver LEED certification. Photos courtesy of MV2 Photography
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Ratio Architects created a north end-zone addition to the venerable Memorial Stadium on the Bloomington campus of Indiana University using precast concrete panels to create a
Gothic style that blended with the limestone-clad buildings throughout the campus. Grandstand bleacher seating also was replaced with permanent precast concrete seating.

on the projects that are in the public
eye, with a lot of scrutiny and a lot of
constituents to please.”

Those aren't everyone's idea of a
fun time, he acknowledges. "It sounds
insane, and it can be,” he laughs. “But
| enjoy finding ways to please a vari-
ety of people and creating solutions
that work on political, economic, and
design levels. Those are complicated
puzzles, and that's what | love being a
part of. It requires a team of people to
play that game and win it."

Browne's early work with larger
companies made him aware of the
value of creating strong alliances.
“Once | opened my office in Indianap-
olis, | realized that it wasn't just about
what you knew, it was about who you
knew,” he says. “Having a network is

critical, especially if you want to build
a national practice.”

Those alliances began with Hugh
Hochberg, principal at the Coxe
Group, a Seattle-based architecture
and engineering consulting firm.
“We've developed a wonderful busi-
ness and personal relationship. With-
out that involvement, we would not
have been able to do what we've done
today,” he says. But he hasn't tried to
replicate that company’s success, he
notes. “Rather than model ourselves
on anyone, we learn from all our as-
sociations and take ideas that work.”

That effort is aided by a corporate
roundtable program in which Browne
participates. The 15 noncompeti-
tive design firms around the country
gather twice a year to share balance

sheets and “horror stories,” he says.
“Those associations are about learn-
ing new ideas rather than trying to
replicate their approach.”

Browne also participates in local or-
ganizations, particularly the Indianapo-
lis Historic Preservation Commission,
where he has served for 20 years as
the mayoral-appointed president. “I
take preservation very seriously,” he
says. “And it's important to me over
all to give back to the community that
has been so good to me. It takes a
lot of people to make a city vibrant,
and | like to tap into other people's
passions. That vitality is not all driven
by the work we do as architects, even
though we like to think it is. Partici-
pating keeps us from getting into our
own little world and thinking we are
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The new Residence Hall at Rose-Hulman Institute of Technology in Terre Haute, Ind., completed in 2012, features architectural precast concrete insulated panels embedded
with thin brick. The 70,000-square-foot, 240-bed facility was the first facility on campus to achieve Silver LEED certification.

driving everything.”

His passion for preservation also
makes him a strong believer in sus-
tainable design. “lt's a natural out-
growth of preservation,” he says. “It's
an incredibly important concept, since
75% of all energy is used by buildings.
I'm pleased to see that our profession
has embraced sustainability and | hope
we continue that to a large degree. It's
no longer a matter of choice or a topic
of conversation; it's just expected that
we will do as much as we can. I'm hop-
ing that it leads us to net-zero buildings
in the near future.”

Project Variety

Highereducation and community-
college projects are two types that often
encourage sustainable design and seek
high LEED certifications. Ratio made
those categories a key focus in antici-
pation of other markets declining in the
late 1980s. That led to work in categories
such as life sciences, office buildings,
residential, and cultural centers.

“Our diversity has given us a won-
derful variety of work,” he says. “Each
provides different challenges but has
important implications for the com-
munities and people they serve. That
dichotomy and richness fuels our or
ganization. If we only did one type of
project, we wouldn't be able to attract
and keep the high-quality talent we do.”

That variety has led the firm to
specify precast concrete on a range
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of building types. They include the
high-tech facade for the Ivy Tech Com-
munity College in Elkhart, Ind., the
gothic-style facade on the end-zone
addition at Indiana University's Me-
morial Stadium in Bloomington, Ind.,
and a thin-brick-clad residence hall at
Rose-Hulman Institute of Technology
in Terre Haute, Ind.

“Precast concrete has come a long
way, and it's made architects think
differently about facades.” Replicat-
ing limestone can be a tough sell in
a major limestone-quarrying area such
as Indiana, he notes, but limestone
doesn't offer the speed, flexibility, and
durability of precast concrete. “Pre-
cast has become an incredibly excit-
ing material, because it's so plastic
and affordable. Designers can achieve
so much more with it today. There are
still challenges in reproducing stone’s
variegated patinas, but the advance-
ments have been amazing.”

Opportunistic Expansion

Ratio’s diversity and openness to
new ideas has led to expansions in
recent years, in opportunistic but con-
trolled ways. “We've been successful
in Indiana, but there's only so much
business to go around,” he explains.
“The only way to grow is to increase
the pool” That led to new offices in
Champaign, lll., in 2004, Raleigh,
N.C., in 2010, and a strategic alliance
with Chicago-based SMDP in 2011.

Gaining a foothold in Chicago was a
key move. “We needed a presence in
a top-tier city to be considered a na-
tional firm."

It also gave the company entry into
Asian markets, through SMDP's proj-
ects in China and Korea. Ratio has
strengthened those ties through an
agreement with Zhejiang University
Design Institute in Hangzhou, China. “I
look at the top 50 firms, and 35% or
more of their business comes from in-
ternational markets,” he says. "I had to
ask what | could with that information.”

His goal, he says, is to create a
company that's substantial and suc-
cessful enough to maintain its viabil-
ity without his participation. “I want
to build this business so it can buy
me out and continue to have a life of
its own. | want Ratio to have a legacy
as a business that can carry on for its
people as much as design buildings
that will outlive us.”

Expanding into Chicago and look-
ing overseas are risky ventures in this
economy, he admits. “I'd been think-
ing about it for awhile, but these op-
portunities suddenly arose, and | took
them!”

His entrepreneurial spirit makes
such risks worth trying. "After all,” he
says, “what's the worst that can hap-
pen?” 1



Precast’s Aesthetic Versatility Allows
Parking Structures To Evolve

Precasters help designers meet challenging aesthetic requirements by creating

innovative solutions.

— Craig A. Shutt

arking structures offer unique
challenges for designers,
as they require long, open

bays often vulnerable to weather. To-
day, those durability and accessibil-
ity needs are being complicated by
demands for more creative aesthetic
designs. Precast concrete’s aesthetic
versatility allows designers to create
the required appearance—whether
that means fitting into a campus de-
sign, creating a contemporary state-
ment, or blending with an historic
neighborhood and hiding the struc-
ture’s function.

"Aesthetics are definitely more im-
portant to parking-structure owners
today,” says Joseph Mastropaolo, an
architect in Tampa, Fla. “Many don't
want their structures to look like a
parking garage, particularly if it's in a
historic urban environment.”

Adds Anthony Caputo, senior proj-
ect manager with Perkins + Will in
New York, “Owners definitely are
paying more attention to the details
of their parking structure’s look and
the overall aesthetics. They want the
buildings to blend into the campus en-
vironment and not stand out just be-
cause they're designed for parking.”

“Generally, we're seeing owners
want to go beyond the typical span-
drel-like parking structure and add as
much aesthetic value as they can,’
says Frank Fox, president of Green-
field Architects in Lancaster, Pa. “In

part, | think that's because owners
can see what's being accomplished
with materials like precast concrete,
and they realize they can demand
more from their project. We're see-
ing more decorative looks and the
use of panels rather than spandrels,
with more projections, louvers, and
screens on facades.”

The following parking structures
from around the country give an idea
of what designers are achieving with
precast concrete, meeting a variety of
challenges in addition to providing an
aesthetically pleasing appearance:

Precast Sets the Standard
for the Future of Hartford
Hospital

Administrators at the Hartford Hos-
pital in Hartford, Conn., presented
designers from Perkins+Will with
a daunting challenge. After the firm
completed a 30-year master plan for
the hospital campus, administrators
asked the team to “set the language
and design approach for all future
work"” with a new building: a nine-

story, 1250-car parking structure.
"Using this project as the founda-
tion for the tone of future work made
it an important assignment,” says
Anthony Caputo, senior project de-
signer. “But parking structures are
a very different type of building due
to their function, mechanical require-
ments, spanning needs, etc” At the
same time, the designers were work-
ing with the Hartford city officials,
who wanted to ensure new projects
acknowledged the historic relevance
of buildings near the campus's edge.
“We had to evolve to provide a new
language for the hospital campus that
took these various needs into account
and express them with the parking
structure such that it could serve as a
base for future projects,” he explains.
“We had to create a very interesting
blend to bring all of that together.”
The result was a precast concrete
structural system that features a typi-
cal design of double tees, beams, col-
umns, shear walls, and spandrel pan-
els. To meet the aesthetic needs, the
facade consists of a series of three-

“Generally, we're seeing owners want to go beyond

the typical spandrel-like parking structure and add as

much aesthetic value as they can.”
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At the Hartford Hospital in Hartford, Conn., design-
ers used an all-precast concrete structural system
and a fagade design that features three-dimensional
“folded” panels stacked across the fagade. The
design was the first in a 30-year master plan and sets
the foundation for later buildings.

Hartford Hospital Parking Structure
Location: Hartford, Conn.
Designer: Perkins+Will, New York

Owner: Hartford Hospital, Hartford, Conn.
Engineer: Desman Associates, Rocky Hill, Conn.

Contractor: Downes Construction Company, LLC, New Britain, Conn.
PCI-Certified Precaster: Unistress Corp., Pittsfield, Mass.

Precast Components: Double tees, columns, beams, shear walls, stair towers, and

spandrel panels.

Photos courtesy of Unistress
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dimensional “folded” panels stacked
across the fagade. The panels have
symmetrically placed “warps” that
curve out similar to small eyebrow
windows.

“Conceptually, we started with the
idea of alluding to overlapping cedar
shake roofs, which over time age and
warp somewhat to create shadow
lines. We used that image to extrapo-
late out to create a sense of shadow
play. Our goal was to allow the build-
ing to reflect light in different ways at
different times of the day while creat-
ing a modular system that would be
easy to erect, ensuring it was eco-
nomical.”

The panel designs were produced
on CAD files and given to the precast-
er to create shop drawings. “This ap-
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‘Using this project as the foundation for the tone of

future work made it an important assignment!

proach allowed us to validate the de-
sign ideas quickly,” he says. A variety
of “interactive” meetings were held
with the precaster, Unistress Corp.,
which allowed the team to mark up
changes as needed quickly. Only a
handful of panel types had to be cre-
ated, allowing forms to be efficiently
changed and adjusted as needed for
a particular panel shape. The small
number enhanced casting speed.

Identical Waves

The wave projections were de-
signed to be identical, with a pro-
jection of 2 in. off the 8 in. panel.

Formliners were used to create the
projections. “We were concerned
about the weight and economy, as
well as projecting off the vertical pan-
els in some locations, so we kept to
one size,” he says. Caputo visited the
plant to discuss the designs and then
reviewed them on-site during the
erection.

The white wavy panels contrast
with vertical column sections finished
in charcoal gray. “We wanted to create
a vertical effect that would offset the
very horizontal design of the parking
structure.” Vertical fluting was added
to the panels to emphasize this, cre-



ated with stock formliners. The verti-
cal panels received a light sandblast
to slightly expose the aggregate, but
not to create too textural of a surface.

Designers paid attention to aes-
thetics inside the structure as well. At
the ramps, a two-part spandrel panel
was created, with separate finished
faces on both interior and exterior
sides. Along the interior, the panels
follow the slope of the ramp, while
the exterior panels remain horizontal.
“We didn’t want to express the slope
of the ramp for users on the floors, so
this double system of panels allowed
us to meet all of the needs.”

Two types of metal treatments
also were applied to the exterior to
achieve different aesthetic goals. One
type consists of perforated metal
with variations in colors that match
nearby brick buildings. The second is
a stainless-steel mesh that diffused
light from inside, minimizing light pol-
lution for nearby areas.

Administrators also had asked for
some commercial space on the first
floor to emphasize the pedestrian
scale and interaction with the facil-
ity. A 5000-square-foot fitness center
was created along the street side of
the first floor. This allowed parking to
be set back away from the street.

"This project offered some unique
challenges, but the result was a dra-
matic structure,” says Caputo. "It
now will set the design standard for
all projects going forward at the hos-
pital”

Historic Lancaster,
Pennsylvania

At the other end of the spectrum,
the new 151,200-square-foot Central
West Garage built in the downtown
area of Lancaster, Pa., blends into its
historic neighborhood while provid-
ing a 21st-century facility. The 405-car
garage features a precast concrete
structural system and a facade of ar
chitectural precast concrete panels
with embedded thin brick and buff-
colored accents, including a cut-stone
appearance at the base, columns, and
accent areas.

“The owners wanted an aestheti-
cally pleasing design that fit with the
area,’ explains Frank Fox, president
of Greenfield Architects. The site is
located on the edge of the city's his-
toric district, which includes buildings
dating to the early 1700s. When the
owners applied for a zoning variance
for height, city officials made it clear

i

v
i

“Jiiils:

W\

&

AN

A traditional tripartite design with faux windows and elaborate details,
including embedded thin brick in the architectural precast concrete
panels, help the facade of the Central West Garage in Lancaster, Pa.
fit in with its neighbors. The all-precast concrete structural system was
connected on each level with an existing adjacent parking structure.

Photos courtesy of High Concrete Group LLC

PROJECT SPOTLIGHT

Lancaster Central West Garage

Location: Lancaster, Pa.

Size: 151,222 square feet

Cost: $71.7 million

Designer: Greenfield Architects Ltd., Lancaster, Pa.

Owner: Lancaster Newspapers, Inc., Lancaster, Pa.

Engineer: Providence Engineering Corporation, Lancaster, Pa.
Contractor: High Construction Company, Lancaster, Pa.
PCI-Certified Precaster: High Concrete Group LLC, Denver, Pa.

Precast Components: Load-bearing spandrels, nonload-bearing spandrels, double
tees, lite walls, beams, girders, [-beams, shear walls, wall panels, and stairs with
landings.
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that they didn't want the building “to
look like a parking structure,” Fox says.
"We got the message clearly.”

A detailed study was done prior to
design work to ensure the econom-
ics of the precast concrete panels
with embedded thin brick. Designers
also considered load-bearing panels
as well as panels with laid-up brick

‘From every angle—
aesthetics, schedule,
efficiency, cost, etc—the
precast concrete panels

made the most sense.

installed after erection. “From every
angle—aesthetics, schedule, efficien-
cy, cost, etc.—the precast concrete
panels with embedded thin brick and
attached limestone projections made
the most sense.” High Concrete LLC
supplied the precast concrete compo-
nents.

Adding to the complexity was the
building'’s location abutting three-story
row houses on one side and an exist-
ing parking structure on another. The
new parking structure had to connect
to an existing one, which was owned
by the same company. “This project
was going to essentially provide an
addition to the existing building, but
it had to reflect more of the history of
the area” To accomplish that, design-
ers created an appearance on the vis-
ible sides of the building that reflects
to proportions of the row houses but
at a scale to match its seven-story
height.”

The building features a traditional
tripartite design of base, center, and
cornice. The base features precast
concrete panels cast with formlin-
ers to resemble cut stone, a popular
design for some of the older, larger
buildings in the area, Fox explains.
These were enhanced with limestone
accents that project out from the fa-
cade. They were added after the pan-
els were erected, fitting into recesses
with anchors.

“The projections for some of these
pieces were fairly large, up to 8 inch-
es, and we calculated that it would be
more economical and attractive to set
them in rather than try to cast them
into the panels,” he says. “These
were high-profile pieces at eye level,
where we wanted to focus our bud-
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get.” The panels feature large window
openings that mimic the look of retail
storefronts. These were covered with
dark aluminum panels and mesh to
hide the interior while allowing the
building to remain open.

Brick Veneer Blends

In the center section, a 40-40-20
mixture of red brick shades along with
black ironspot stippling mimics the
faces of the nearby buildings. Design-
ers reviewed a variety of thin-brick
options before deciding on the com-
bination that provided the rich, near
orange tint they desired. Belt courses
and accent bands in buff-colored
precast concrete mimic the stone ap-
pearance used on the base.

Punched window openings were
created on a regular pattern and filled
with an aluminum grid that replicates
the look of mullioned windows. Be-
neath these two windows per bay are
three square windows with a deco-
rative grille of concentric circles. The
aluminum pieces were installed in the
openings at the precaster’s plant pri-
or to shipping. Other portions of the
center section feature the cut-stone
appearance of the lower level.The
cornice level features precast con-
crete panels with alternating bands of
embedded thin brick and buff-colored,
limestone-like textures. The combina-
tion provides a dark, textured look to
the building’s roofline.

The detailed mixture of brick and
limestone appearances continue
about 30 ft around each corner, where
the design shifts to a more traditional
spandrel-like open appearance for
sides away from public view. “This
approach allowed us to represent the
historic detail on the public faces of
the building while allowing the major
ity of the structure to remain open,’
he explains. In some of the enclosed
areas, vents, louvers, mechanical sys-
tems, and sprinklers were installed to
meet code requirements for enclosed
parking structures.

The garage'’s driving surface com-
prises double tees reinforced with
carbon fiber, which makes them
corrosion-resistant. The carbon re-
inforcing also allowed the precaster
to reduce concrete cover ordinarily

used to protect welded wire-mesh
reinforcement. As a result, the tees
are 3'/, in. thick on most floors, a half-
inch less than usual, which allowed a
weight reduction of 8%. On the first
floor, where a two-hour fire rating was
required, flanges were 4%/, in. thick.
Each double tee is 15 ft wide and
spans 60 ft long.

Constructing the building was
complicated by its location, which for-
merly had been a surface parking lot.
The structure connects to the parking
structure next to it on each level and
abuts the historic row houses beside
it. In addition, the site sloped in both
directions, dropping 4 to 5 ft in one
direction and 6 to 10 ft in the other.
The precast panels could accommo-
date the slope as well as the interior
ramping to keep the building looking
parallel to the street on all of its levels.

The use of embedded thin brick
eliminated the need for masonry scaf-
folding at the congested site. The
precast concrete components were
staged nearby and erected by a crane
set on the site. Lanes of traffic were
blocked toward the end of the erec-
tion as the crane worked out to the
edge of the tight site. “Using precast
concrete shortened the site-construc-
tion phase by about two months,’
says Fox. That helps the building
owner save money and generate rev-
enues faster.

“We've done a good deal of work
with structural precast concrete, and
we find that it makes good sense to
go with this system,” says Fox. “It's
less expensive than other systems in
both initial and life-cycle costs, and it
provides aesthetic options that can
meet owners’ growing desires these
days to avoid a typical, utilitarian look
to their parking structures.”

Colorful Winter Haven,
Florida

City officials in Winter Haven, Fla.,
had two goals for their new large
parking structure at a prominent
downtown intersection: they wanted
to avoid having it look like a garage,
and they wanted it to blend with the
adjacent retail corridor. They achieved
these goals with the use of a total
precast system.

‘Precast is less expensive than other systems in both

initial and life-cycle costs!
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Decorative touches, ranging from brick and tile to awnings, cornices, and
colorful paint, create the look of retail storefronts for a new precast concrete
parking structure in downtown Winter Haven, Fla. Panels were overlapped to
create a varying rhythm to the facade, and a variety of lighting fixtures minimize
light overflow and mimic retail appearances. Photo courtesy of Mike Potthast,
Potthast Studios
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Parking Stalls: 267
Cost: $3.2 million

Winter Haven Downtown Parking Garage
Location: Winter Haven, Fla.
Size: 97608 square feet

Architect: Collman & Karsky Architects, Winter Haven, Fla., and

Tampa, Fla.

Fla.

Owner: City of Winter Haven, Winter Haven, Fla.

Structural Engineer: McCarthy & Associates, Inc., Clearwater, Fla.
MEP Engineer: /. C. Thomasson Associates, Inc., Tampa, Fla.
Contractor: Everett Whitehead & Son, Inc., Winter Haven, Fla.
PCI-Certified Precaster: Coreslab Structures (Tampa) Inc., Tampa,

Precast Specialty Engineer: Pfeil Design LLC, Tampa, Fla.

Photos courtesy of Lori Ballard, Photographer

Precast Components: Double tees, columns, lite walls, frame
walls, spandrels, wall panels, beams, cornice caps, flat slabs,
and stairs with landings.

Photos courtesy of Everett Whitehead & Son, Inc.

"A lot of forethought went into cre-
ating a facade that hid the building’s
true function,” explains architect Jo-
seph Mastropaolo. He served as the
project architect for architectural firm
Collman & Karsky Architects, which
designed the structure. The three-
level, 97608-square-foot project in
the city's downtown retail district is
flanked by historic buildings dating to
the early 1900s. The city manager and
commissioners wanted to increase
parking for retailers in this area, but

they didn't want a large structure to
dominate storefronts or look out of
place.

A precast concrete panel system
approach was specified rather than
a spandrel system. The precast con-
crete wall panels allowed a variety of
“doors” and fenestration patterns to
be cast into them, creating a variety
of appearances along the fagades.
Cost evaluations by the precaster and
contractor showed the two systems
were comparable once the different

foundation needs were taken into ac-
count. Precaster Coreslab Structures
(Tampa) supplied the precast con-
crete components.

“The key challenge was to design a
different fenestration pattern at each
storefront and maintain the required
open area so the parking structure
would not have to be mechanically
ventilated,” Mastropaolo explains.
“Working with the precaster during
the design development phase of the
project made this a reality.”
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‘We decided to use precast concrete cornices both

for the high quality of the appearance and the

durability they would offer from vandalism.

The precast concrete wall panels
essentially served as a blank canvas
onto which the architect was able to
place color, materials, and ornamen-
tation to complement the structure in
its historic context. “The design-build
format allowed us to continue to ex
amine more economical approaches
to those aesthetic designs while not
interrupting the flow of the casting
and erecting of the building,” he says.
“Holding off on selecting the final ma-
terials gave us time to find the optimal
material to fit the budget and provide
the best aesthetics.” As a result, brick
and tile was added in several locations
when the budget proved sufficient to
accommodate them.

Sections of the wall panels were off-
set and overlaid on top of adjacent pan-
els to accentuate alternating storefronts,
creating a three-dimensional rhythm.
These protruding storefronts were fin-
ished in richer colors and received tile
or brick to enhance their design. Special
accent colors were selected for trim. In
contrast, the receding storefronts fea-
ture neutral colors and had less orna-
mentation and no brick or tile.

Most of the precast concrete was
cast with a standard form finish, with
reveals and recesses incorporated
during casting. This allowed for the
design team to easily add a variety of
ornamentation and treatments after
installation. During erection, it was
noted that the precaster provided a
high quality product. The architect
exploited this to further enhance the
facade by incorporating smooth areas
into the fields of texture.

Faux windows were used along
the street facades, varying with each
storefront. They were fabricated with
aluminum tubes in the shop and in-
stalled after the panels were erected.
To further blend the storefronts with
the local architecture, stucco headers
and trim were installed at selected
windows and doors along with several
designs and colors of fabric awnings
and metal canopies. Sections of Mis-
sion-style tile roof accents were also
attached to the panels at two store-
fronts to continue the retail corridor.

Black-out glass panels were consid-
ered for window openings along with
inoperable doors to hide the building’s
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true function along the retail corri-
dor. Instead, perforated metal panels
were installed on the backside of the
faux windows and doors. They make it
difficult to see into the building during
the day while allowing those inside to
see out. The perforated panels also
reduce interior light from escaping at
night and provide natural ventilation.

The window and door cutouts
were cast with wood forms as well
as magnet-adjusted steel forms to al-
low quick changes among the block-
outs needed to create the openings.
The designs allowed for little repeti-
tion, requiring a variety of forms. The
adaptability of the forms ensured the
panels could be cast quickly to keep
the project on schedule.

Custom Cornices Top Structure

Storefronts featuring a cornice had
unique designs, which initially were
planned to be created with EIFS.
However, concerns arose about its
long-term durability, especially as the
cornices would be within easy reach
of visitors on the top level. “We decid-
ed to use precast concrete cornices
both for the high quality of the appear
ance and the durability they would
offer from vandalism,” Mastropaolo
says.

The cornices were cast in custom
shapes and then connected to the top
of the panels at the site. The fabrica-
tion process produced such high-qual-
ity pieces that the architect decided to
leave them smooth and paint them a
palette of colors that would comple-
ment the specific storefront.

The stair/elevator tower on the cor
ner features a system of precast con-
crete frames on the perimeter and
precast concrete shear walls at the
elevator core. The design includes a
Mission tile roof complementing the
roof treatments found in the down-
town, while its wide open spaces on
each level offer panoramic views for
garage users.

Exterior lighting also was given
careful consideration. The electrical
engineer and the architect investi-
gated lighting options to wash the
fagade, to minimize light emanating
through the fenestration at night while
highlighting architectural details. They

used light fixtures with both LED
and fluorescent lamps to reduce the
impact of the interior lighting on the
sidewalk outside.

“"We did mockups of the lighting
installations with the precast con-
crete facades to determine how to
maximize the impact and ensure we
achieved the desired effect,” Mas-
tropaolo says. Even the height of the
lamp poles on the third level were
scrutinized, to provide the minimal
height while maintaining the required
foot-candles. This reduced pedestrian
and vehicle site lines and limited illu-
mination spilling beyond the structure.

Early in the programming phase of
the project, the city considered add-
ing retail spaces along the structure's
main street front to continue the re-
tail corridor and add activity, but ulti-
mately decided against it. “The goal
was to create accessible parking and
encourage people to visit retailers and
restaurants in the downtown, and the
city decided it didn't want to generate
additional leasable space that would
compete with the landlords down-
town.”

Historic Traverse City,
Michigan

The OId Town Parking Deck in Tra-
verse City, Mich. also had to fit into a
historic area, but this time the history
reflected a northern Michigan resort
area that was undergoing rejuvena-
tion. The facility was designed to han-
dle parking for a large national insur
ance company as well as focus tourist
parking into one location rather than
have them spread throughout the
neighborhood looking for a spaces.
But neighbors also wanted to ensure
the parking structure didn’t dominate
the otherwise low-key, historic build-
ings.

To meet these challenges, design-
ers created a 177226-square-foot,
fourstory parking structure with a
precast concrete structural system.
To help it fit in with its surroundings,
structural precast concrete wall pan-
els were embedded with a historic
thin brick that had previously been
used to face several other buildings
in the area with full bricks many years
earlier.

“The neighbors wanted us to maxi-
mize parking in the structure while
creating a low-profile style and ap-
pearance that respected the context
of the adjacent traditional two-story
development,” explains Matthew Jo-



A thin brick in a “Chicago common” style was
embedded into the precast concrete panels on this
all-precast concrete parking structure, mimicking
the look of the historic area in which the facility
is located in Traverse City, Mich. Charcoal-gray
spandrels were chosen to contrast with the brick
appearance in other locations.

PROJECT SPOTLIGHT
0ld Town Parking Deck
Location: Traverse City, Mich.
Size: 177226 square feet
Cost: $79 million
Designer/Engineer: Rich & Associates, Southfield, Mich.

Photo courtesy of Matt Jobin, Rich & Associates

Consulting Architect: Environment Architects (formerly CWS Architects), Traverse
City, Mich.

Owner: City of Traverse City, Traverse City, Mich.

Contractor: Colasanti, Detroit

PCl-Certified Precaster: V.E.G.A. Precast (formerly National Precast), Roseville, Mich.
Precast Specialty Engineer: /ntegrated Engineering Solutions, Tecumseh, Ontario

Precast Components: 559 pieces, including double tees, columns, inverted Fbeams,
lite walls, stair walls, risers, embedded-brick panels, acid-wash panels.
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.__ Photo courtsey of Matt Jobin, Rich &
= Associates

Photo courtesy of Todd Zawistowski

Photo courtesy of i"add Zawistowski

bin, project manager for Rich & As-
sociates. The structure was placed
mid-block, with development areas to
the north and south to be completed
later. “We wanted to tuck the parking
into the neighborhood. But the neigh-
bors made it clear that they also didn’t
want a vanilla box.”

To achieve this, designers worked
with local architectural firm CWS
Architects to find a style that would
blend well while reaching other goals.
They found a thin brick that repli-
cated the look of “Chicago common
brick,” which was used on several
other projects nearby. The brick had
become commonplace in the area in
the late 1800s as ships took lumber
to Chicago. To ensure enough ballast
on the return trip, ships filled up with
the brick, which was abandoned upon
reaching Traverse City again. Locals
began using the available brick on
their projects.

The brick features a range of yel-
low-tan colors, intermixed to achieve
the warm patina of other buildings,
Jobin says. Renderings followed by
mockups of the brick panels were cre-
ated to ensure the proper look was
achieved. The bricks were set into the
forms and then the panels were cast
over them, ensuring a secure connec-
tion between the concrete and the
brick. Both spandrel and wall panels
were used to break up the massing of
the building.

Brick Contrasts With Spandrels

The entrance features charcoal-
gray spandrels spanning the open-
ing and connecting to a stair/elevator
tower on the end that features more
brick adjacent to a taller precast con-
crete tower with charcoal-gray span-
drels framing large windows. The pre-
cast concrete structure consists of a
simple beam-and-column grid pattern
with precast concrete stairs.

Blockouts were created in the fa-
cade panels to replicate windows,
and aluminum framing units and
spacer panels, minus the glass, were
installed at the precaster’s plant prior
to shipping the panels to the site.
The windows were left open both to
lower maintenance costs and to en-
sure the structure met requirements
for an open facility. Large 12-foot
window-like openings were placed
on the ground floor to mimic the look
of nearby retail spaces and provide a
base for the facility.

The first-floor panels were cast in
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a vertical position 12 ft wide to match
the width of the precast concrete
double tees, allowing for large archi-
tectural openings at the base. The up-
per floors were erected in a horizon-
tal position based on a 36-foot-wide
bay. Each grouping of wall panels is
topped with a cornice treatment that
includes precast concrete patterned
with friezes or ornamental medallions
and architectural metal parapet trim.
M.E.G.A. Precast of Roseville, Mich.,
formerly National Precast, provided
the precast concrete components.

“The controlled environment af-
forded in production of the precast
components greatly increased the
level of quality control in the final
product’'s appearance, with a level
likely unable to be matched by other
construction methods within the proj-
ect budget,” says Jobin.

Precast concrete did a lot more
than just achieve the aesthetic goals.
Due to the limited length of the build-
ing, the structure slopes on both sides
to allow for ramping. “The precast
concrete panels allowed us to keep
the facade appearing horizontal and
to avoid having it appear to slope,” he
says. The panels are structural and act
as shear walls to support the double
tees, which were pretopped in all ar
eas except on the top floor where the
snow-melt system was installed.

A precast concrete roof structure,
consisting of wall panels, end span-
drels, and double tees, was located
over the floor slope from the third to
the fourth level. The roof, along with a
snow-melt system embedded in the
sloped floor, helps maintain operation
of the garage in any winter weather.

Construction moved smoothly and
without site restraints, with 559 piec-
es erected in 50 days. That was a key
element of the project, Jobin notes,
as the community wanted to ensure
that disruptions to the area were mini-
mized. The precaster delivered 60 ft
double tees from its plant four hours
from the site—much of it along two-
lane roads—without difficulty. The
components were staged in an empty
lot near the site, with 1/, to 2 days’
worth of pieces available to erect at
all times.

The project features a green roof
with 200 photovoltaic arrays to help
power the facility. It also includes
electric-charging stations and other
sustainable-design features. Com-
bined with the attributes provided by
the precast concrete, including local
manufacturing, minimized construc-
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tion waste, recycled materials, and
others, the project qualified for LEED
Silver certification.

“We came up one point short of
Gold certification, but the owner
wasn't interested in changing or add-
ing anything to achieve it," Jobin says.
“He was aiming for LEED certifica-
tion, and we achieved Silver without
altering our plans.”

‘The goal was to create
the image of movement
from one set of louvers
to the next!

The precast concrete design en-
sured the project could meet all of
its goals, he notes. “The notable ad-
vantages of precast concrete, such
as lower project costs, speed of
erection, long-term durability, ease of
maintenance, use of recycled material
content, and yearround construction,
made it the ideal choice at the onset
of the design process.”

Prominent Medical Center

Designers faced the opposite chal-
lenge in creating the seven-level,
400,000-square-foot parking structure
at the front of the UC Davis Medical
Center facility in Sacramento, Calif.
Administrators wanted to make the
structure highly visible—but they also
wanted it to blend with the existing
campus. The facility features a precast
concrete structural system and an
off-white precast concrete spandrel
facade covered in many areas with
metal mesh, canopies, and an intri-
cate louver system.

“The parking structure is at the
‘front door’ of the hospital complex
by design,” explains Peter Saucerman,
partner in charge of sustainable plan-
ning at Dreyfuss & Blackford. “Park-
ing structures often are treated as a
utilitarian building and are stuck in the
back somewhere. But people arriving
at a hospital, either as a patient or visi-
tor, often are confused and aren’t sure
where to go. The master plan for this
hospital placed the parking up front so
people would know where to go first.”

At the same time, the building
needed to fit in with the campus
and provide a “strong, professional
appearance” befitting a hospital, he
notes. It is located along two heavily
trafficked streets that intersect at an

acute angle, creating a pentagonal-
shaped footprint. “The design had to
flow from one facade to another and
tie in with the new hospital tower that
was just built, so people could easily
find it but keep it in sympathy with the
rest of the hospital style.”

Designers chose a precast con-
crete structural solution to meet their
needs for the 1,200-car structure. “We
always look at a range of options for
design possibilities and economy,’
Saucerman says. “But past experience
with precast concrete led us to believe
that it would provide the best solution,
and it did" Clark Pacific provided the
precast concrete components.

The design uses a precast concrete
hybrid moment frame for seismic
resistance, which was critical in this
high-seismic area. "Seismic require-
ments are always a challenge on proj-
ects in this area, but we've worked
with Clark Pacific and other precast-
ers in the area, and they know the
needs and can produce designs that
work.”

The hybrid moment-frame system
eliminated the need for shear walls,
which helped create more wide-open
interiors, aiding layout and security
concerns. The beams and columns
feature an architectural finish on ex
posed elements to heighten the qual-
ity of their appearance, with other ar
eas receiving a standard gray color and
finish. The resulting system is not only
cost-effective, but it adds to the safety
and overall experience of visitors.

The building’s exterior features an
integrally colored white architectural
finish. “"We were able to match the
precast concrete's color to that of the
hospital finishes, so they worked to-
gether” Reveals were added to the
spandrels along with thin, horizontal
“window"” openings along one side
to emphasize the horizontal nature of
the structure.

Metal panels and mesh were
placed over these horizontal ele-
ments, creating a vertical element
that also blocked light from emanating
out of the facility. The street-side fa-
cades also were faced with finished-
aluminum louvers attached to steel
substructures. Each set of louvers
were set at a different angle, math-
ematically calculated to provide the
best intersection with lighting around
it and from the streets.

"The goal was to create the image
of movement from one set of louvers
to the next, rather than have a set
cornice with one angle or shadow all



UC Davis Medical Center Parking Structure
Location: Sacramento, Calif.
Size: 400,000 square feet
Cost: $20 million

Architect of Record/Engineer: Watry Design, San Jose, Calif.

Design Architect: Dreyfuss & Blackford Architects, Sacramento, Calif.

Owner: UC Davis Medical Center

Contractor: McCarthy Building Companies, Inc., Sacramento, Calif.
PCI-Certified Precaster: Clark Pacific, West Sacramento, Calif.
Precast Components: Columns, beams, elevator shafts, and spandrel panels.

the day and imply movement.

The high-profile parking structure at the UC Davis Medical Center in Sacramento features
aluminum louvers and other metal decorations attached to the precast concrete spandrel
panels. Each set of louvers is angled slightly differently, to cast different shadows through

day,” he explains. “They all are fixed in
place, but some of them look like they
could be flipped open or shut!” They
also were designed with consider
ations for street traffic, so the louvers
in each section can pick up headlights
at night as they move past the facility.

The louver's metal substructure at-
tached to the precast concrete facade
with stainless-steel fasteners. Mak-
ing the connections posed no unusual
challenge, he notes. “The beauty of
working with precast concrete is the
precision you can specify. We can plan
the dimensions as tightly as we need
and you know things will fit together.”
The metal louvers cover the south and
west fagades, along the streets, while

the east and north sides feature tradi-
tional precast concrete panels.

The structure’s roof includes a solar
photovoltaic array that generates elec-
tricity to run the parking deck and gener
ate power for the hospital building next
door. “It's hot in this part of the country,
making rooftop parking less desirable,’
he explains. The PV panels double as
carports, shading the top deck.

The project fulfills the University of
California Policy on Sustainable Prac-
tices and incorporates energy effi-
ciency and sustainable features, such
as electric-vehicle charging stations.
“We didn’'t pursue LEED certification,
but we certainly have those require-
ments in the back of our mind, and we

try to provide as many techniques as
we can, even if that isn't the goal,” he
explains. “The precast concrete defi-
nitely helped us with that, as it was
manufactured within 50 miles of the
site and used recycled materials.”

These projects show some of the
range that precast concrete parking
structures can achieve. Whether the fa-
cility must blend with its neighbors or
create a dramatic contemporary state-
ment, precast concrete’s aesthetic ver
satility can provide a solution as well as
offer additional benefits in accelerated
construction, sustainable design, lay-
out ease, and cost efficiency. Bl

For more information on these or other
projects, visit www.pci.org/ascent.
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High Performance Precast:
Integrating Structural
and Envelope Systems

— By Degan Hambacher, PE.

aximizing the value of high-
performance Total Precast
Systems starts with under

standing how to best organize the de-
sign and optimization process.

High-performance structures inte-
grate and optimize several attributes
on a life-cycle basis. This often re-
quires the use of high-performance
materials and systems. Precast con-
crete serves as a high-performance
material and system for many rea-
sons, especially due to its ability to
serve both structural and architectural
purposes at the same time. This pro-
vides a host of benefits, including re-
ductions in materials, time, and costs
while increasing usable interior floor
space. Additional precast concrete
attributes include fire, storm, and
blast resistance; ability to resist earth-
quakes; and increased thermal per
formance, durability, and versatility in
aesthetic and structural design.

Precast concrete structural sys-
tems, sometimes referred to as Total
Precast Systems (TPS), have been
successfully used over the past 50
years in almost every project type,
from offices and retail centers to
multi-family and institutional struc-
tures.

— Degan Hambacher,
PE., is president of
FDG, Inc. in Arvada,
Colorado, a specialty
engineering firm
servicing the precast/
prestressed concrete
industry since 1991. He
has more than 30 years
experience in

engineering and project

management including
being the precast design
engineer for the MGM Grand hotel and casino in
Las Vegas, which is a total precast structure.
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Tucker High School, in Tucker, Georgia, used a total precast system including columns, beams, double-tees, stairs,
and insulated wall panels to complete this 340,000 sq. ft. project. Photo credit: Photo courtesy of George Spence,
Metromont

Basically, a TPS integrates the
structural and envelope systems,
sometimes referred to as core and
shell, hence integrating architecture
and structure. Structurally, precast
concrete not only resists self-weight
and lateral loads but also transfers and
resists primary vertical loads, such as
roof and floor loads. Architecturally, it
offers versatility in aesthetic design
options while also providing thermal
performance and resiliency for the
building's fagade.

Aligned with BIM, IPD

Since the earliest days, TPS de-
sign compelled designers to reverse
the traditional approach of Schematic
Design (SD), Design Development
(DD), Construction Documents (CD),
and Construction Administration (CA),
moving much of the CD effort related
to core/shell to the SD phase. This
change allows vital information to be
collected sooner so decisions can be

made earlier in the process, optimiz-
ing the design while saving time and
money.

This is in-line with today’s trend
toward increased use of Building In-
formation Modeling (BIM). More in-
formation is provided earlier in a proj-
ect and then assembled in a model to
identify challenges or concerns before
construction actually begins. Model-
ing and BIM tools enhance the value
available to designers when creating
TPS projects.

It has become fairly common to
bring key stakeholders to the table
early in the design process. Owners
are learning that this generates tre-
mendous value and opportunity by
allowing key contractors and subcon-
tractors to optimize projects by taking
advantage of each other’s experience
and expertise.

Examples include teams that work
together to achieve LEED certifica-
tion for projects or Integrated Project



Delivery (IPD) approaches. This con-
cept has long aligned with the use of
TPS and fits well with the philosophy.
Champions of this approach assimi-
late requisite talents and experience
early in the process, developing and
utilizing tools that allow for the cre-
ation of accurate and precise imagery
during the SD phase of a project. Pre-
cast concrete manufacturers serve as
an excellent resource to assist design
teams in these early phases of de-
sign.

This early input maximizes the opti-
mization of the three core aspects of a
project: cost, time, and quality. It also
helps identify any key requirements,
concerns, or challenges early in the
project, so they may be addressed
before it becomes expensive to do
so. Involving operations expertise in
these discussions also provides great
benefit.

Creating Value During Planning

High-level project planning can
now precipitate the onset of concep-
tual design in parallel with high-level
planning decisions being finalized.
Resourceful inputs from this early
design effort and operational input
strengthen higherlevel decision mak-
ing. The goal is to capture added value
at this stage and advance the project

The Résidence Le Saint-Jude in Alma, Quebec, Canada used a total precast struc-
tural and envelope system to meet the project goals of this beautiful senor residence
complex. Photo credit: Photos courtesy of Eric Painchaud, Architecte

schedule. However, significant time
can be lost if the finalization of finan-
cial/planning decisions cannot run in
parallel with the commencement of
the design process.

Key project design parameters
and unique or special circumstances
should be flushed out and carefully
addressed as the team begins early
SD efforts. For example, project lo-
cation can present important system
challenges, such as wind, earthquake,
and special soil conditions. Proj-
ect planning may generate onerous
vertical-system requirements, such
as heavy storage, vehicle loading,
or heavy mechanical, electrical, or
plumbing systems. Special security
requirements may also include blast
considerations. Knowing that some of
these critical requirements are in play
can add value in the early stages of
SD work.

Foundation concepts based on soil
observations, site conditions, and civil
review should be available, and may
present ways to increase the savings.
For example, piers provide opportuni-
ties to integrate the precast system
as grade-beam elements. Imagine the
basic difference working with vertical
panel elements as opposed to hori-
zontal panel elements. Vertical ele-
ments requiring structural support at

ground level would generate spread
footings or grade beams. If the archi-
tecture can be accommodated with a
horizontal panel concept, it is possible
these panels could span across piers,
omitting cast-in-place concrete grade
beams.

Precast foundation wall systems
can accommodate a variety of excava-
tion and soil scenarios, although the
manner in which these systems are
conceived will vary depending on the
circumstances of each project. Early
understanding of unique soil/site and
foundation challenges reduces wast-
ed design effort and helps leverage
value creation.

As plan layouts begin to take
shape, function usually defines in-
terior space requirements and the
location of cores, anticipated story
heights are established, and floor
framing concepts are determined. For
TPS, an opportunity to increase value
relates to careful study of the basic di-
mensioning and layout, especially an
efficient use of floor framing. A TPS
often allows greater open spans and
a reduction in intermediate columns
or supports relative to steel or cast-in-
place. This allows for greater versatil-
ity in how a building’s floor space can
be used, or adapted for future use.

Specific attention to maximizing the
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Catholic University of America, Opus Hall left the interior side of the precast envelope system exposed providing a
durable, mold-resistant, interior finish. This approach also helps the structure take advantage of the thermal mass
properties of precast concrete. Photo credit: Photo © John Cole 2009 / Image provided by Little

Continuous, edge-to-edge insulation is often used in precast concrete wall systems meeting ASHRAE requirements
and helping to improve overall energy performance. Photo credit: Photo courtesy of Gate Precast Company
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Thermal imaging validates that there are no thermal
bridges in this precast concrete envelope system.
Photo credit: Image provided by Little

design capacities of the structural ele-
ments is also of importance. Imagine
a two-bay rectangular structure that
requires one additional floorframing
piece in each bay at each end to close
out the requisite interior space dimen-
sionally. In a fourstory structure, this
could result in a swing of between
$50,000 to $100,000 in overall costs.

Opportunities to create walls will
materialize in designing elements
such as cores, usage separation,
and shell development. With a basic
layout in hand and an understand-
ing of special loading circumstances
and fire-separation requirements, the
load-carrying capacity of walls can be
studied in parallel with building-enve-
lope requirements.

Integration of TPS

TPS provide opportunities for aes-
thetics to be designed for both exter
nal and internal sides of the envelope
system. Often, the interior side of pre-
cast concrete sandwich wall panels is
designed to be exposed and serve
as the interior finish. This provides a
durable interior surface while reduc-
ing waste materials, improving sound
attenuation, and eliminating the po-
tential for mold. It also improves the
project’s ability to take advantage of
the thermal mass benefits associated
with precast concrete.

Optimization of heating, venting,
and air conditioning (HVAC) equip-
ment based on the thermal mass of
the precast concrete is important.
Mass walls essentially provide a
greater effective R-value, which al-
lows for a reduction in heating and
cooling loads relative to a standard
non-mass wall structure. It also allows
for smaller HVAC equipment, reduc-
ing first costs.

Many TPS use continuous, edge-to-
edge insulation, which is required by
most energy codes. These walls can
also serve as a vapor barrier. Since
precast concrete provides an air bar



1lOften TPS incorporate part of the MEP systems such as electrical conduit, ductwork, or radiant heat into the panels and elements helping to save time and reduce work onsite.

Photos credit: Image provided by Dukane Precast

rier as well, this effectively integrates
the air, moisture, and heat manage-
ment of the envelope system into the
precast concrete. In addition, combin-
ing the architectural facade with the
structural system reduces the need
for additional connections. This also
reduces thermal bridges in an enve-
lope system.

Mechanical, electrical, and plumb-
ing (MEP) systems are a large part of
any project and therefore a critical ele-
ment of SD. Early and extensive coor-
dination needs to include the key core
shell requirements, any challenges in-
cluding vertical and horizontal system
requirements, and the best layout for
efficient MEP system delivery, clear
ances, and human-conveyance sys-
tems.

Value-added coordination at this
stage may include designing repeti-
tive MEP details into the TPS devel-
opment. For example, piping, drains,
and supports can all be cast into the
precast concrete, which saves time
and resources onsite. In some proj-
ects, the HVAC delivery systems
have been included within the TPS
envelope (utilizing framed spaces in
lieu of ducting). Also, if roof loads are
increased in specific areas related to
MEP equipment support, this should
be provided in the TPS roof design.
Additional topping or reinforcement
can be used to address these needs.

Coordination between TPS and
MEP can result in major savings and
improve the overall financial success
of a project.

TPS Structural Options

The next step is to determine the
best approach to vertical and lateral
load resistance. A TPS can be de-
signed as simple or special shearwall
structures. They can also be designed

as basic frame systems or take the
shape of special moment-resistant
frames.

Incorporating the perimeter shell
system into the lateral structural sys-
tem may provide additional value.
Imagine an architectural skin compris-
ing window box-type architecture.
Many times, these are conceived as
cladding systems or simply vertical
load-bearing systems. In these situ-
ations, interior cores, frames, shear
walls, or a combination of these com-
ponents typically are provided.

Given these internal solutions are
isolated to minimize impact on inte-
rior space planning, loads tend to con-
centrate, requiring additional concrete
and steel for element design, as well
as foundations to resist overturning.
Diaphragm design can also become
more onerous, as it must span and
connect the cores and shearwall ele-
ments.

These challenges are readily re-
solved if the architectural precast
envelope system also serves as part
of the structural system. By including
the perimeter architectural precast
as part of the lateral system in the
SD phase, concentrated lateral load-
ing is minimized, and internal cores,
frames, shearwalls, and diaphragms
can be made more efficient.

TPS can utilize an exterior loaded
wall system. These are essentially
“punched- window"” type walls that
can be used as exterior shear walls.
Specific attention to more common
shear-wall type structures allows de-
sign teams to utilize intermediate
versus ordinary shearwall designs.
For example, most precast shearwall
structures, conceived in SD/DD/CD
phase of design, are ordinary, or R=3
for load generation (where ‘R’ is the
response modification factor used in

seismic design).

With some prior understanding of
precast system requirements to gen-
erate intermediate shearwall desig-
nation (not a stretch, nor of measur
able cost impact in my experience),
the design effort can proceed with
R=4 for load generation. This reduces
overall lateral loads for seismic design
by 25%, as R occupies the denomina-
tor in load calculations. This facilitates
a more efficient assessment of all
lateral system loading, including the
foundations.

Precast can also be used in tradi-
tional framing systems using a beam
and column approach. Often, the en-
velope system will consist of span-
drel panels, but other configurations
could also be used. In this approach,
shear forces are still resisted by inter
nal shear walls or the core(s) of the
structure.

Special hybrid moment frames have
been constructed in TPS. They provide
lateral stability to extreme earthquake
events, incorporating some of the
exterior-shell architecture and return-
ing the structure to the original shape
and dimensions following a significant
event. These systems are accepted in
building codes and perform very well.

TPS Aesthetic Benefits

As these decisions are being made,
architectural and functional designs
should also be progressing in parallel,
generating specific inputs to the core/
shell system development. Precast
concrete provides incredible aesthetic
versatility in color, form, and texture.
This offers the designer a wide array
of options, from exposed concrete
to thin-brick and other traditional fin-
ish materials. These can also be com-
bined into one panel, reducing detail-
ing, joints, and the number of trades
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These diagrams show examples of the versatility of precast structural systems: (A)—interior shear wall sys-
tem, (B) - exterior shear wall system (C) — rigid frame system. Photo credit: Images by Ed Derwent, PCI

onsite. The Precast/Prestressed Concrete
Institute (PCI) offers extensive resources
on this subject.

Virtual 3D mockups (VMUs) can be of
great value for this design process. Provid-
ing the requisite design expertise on the
TPS team, combined with virtual imagery
through VMUs, enhances the team'’s abil-
ity to collaborate and finalize key aesthetic
and functional challenges in early SD stag-
es over normal design processing. More
robust physical mockups, which can be
beneficial to projects, can follow and mimic
these virtual cousins.

As the design/construction team moves
to finalize SD and move into DD/CD plan-
ning, the TPS team accelerates. Armed
with the above information, in a high-quality
model format, final choices for a precast
concrete supplier can be solidified, and
shop-drawing efforts can be scheduled to
run concurrent with DD/CD efforts.

Scheduling leverage with TPS allows for
CDs to be finalized and issued while precast
fabrication is in final stages of planning. The
entire team benefits from this as a result.
More precise and accurate input on the
core/shell system is at the design team'’s
fingertips, while the precast shop-drawing
development accelerates support to the
design team. These more thorough and ac-
curate early inputs allow the design team to
finalize issues related to the TPS and core/
shell, reducing the amount of work required
to produce the construction documents.

The effort roughly outlined above pro-
vides the design team with the opportu-
nities to include significant areas of value
in the continuing DD/CD efforts. Much of
what's been noted can be readily integrated
into the SD phase of planning and design.
The results of this leveraged effort are gen-
erous input on the most efficient structural
systems, coordinated MEPR and integrated
core/shell architecture.

In my 30 years of practice in this rather
specialized field, | have witnessed fabulous
success stories where the team utilized the
TPS method of design and construction. To-
tal Precast Systems offer an incredible array
of opportunities to optimize projects saving
time and money, while increasing the deliv-
ered value to project owners. il

For more information on these or other projects,
visit www.pci.org/ascent.



The MGM Grand Hotel and Casino in Las Vegas used a precast concrete structural and envelope system to create the world’s largest hotel at that time.
Photo credit: Photos courtesy of FDG
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Making Waves

Perot Museum in Dallas uses an innovative and complex pattern of precast

concrete panels to set the tone for this educational facility

— Craig A. Shutt

useums are designed to
stimulate curiosity, raise
awareness, and inspire visi-

tors — shaping our vision of the past
and future. The designers of the Pe-
rot Museum of Nature and Science
in Dallas wanted to project those at-

tributes onto the building itself, using
an innovative concept of projections,
striations, and geometric shapes pro-
duced with architectural precast con-
crete panels.

“The museum creates a distinct
identity, enhances the institution’s

The 170-foot-tall, 180,000-square-foot Perot Museum of Nature and Science in Dallas features a combination
of geometric shapes joined together. The museum is clad with architectural precast concrete panels with projec-
tions that ripple across all faces. They represent a sedimentary-like geologic formation pushing through the
landscape. Photo: Gate Precast Co.
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prominence in the city, and enriches
the city's evolving cultural fabric,” ex
plains Thom Mayne, president and
design director at Morphosis. “It's de-
signed to engage a broad audience,
invigorate young minds, and inspire
wonder and curiosity in its visitors.”

The 170-ft-tall, 180,000-square-ft
museum consists of three geometric
shapes: the “plinth,” or long, one-sto-
ry rectangular entryway that greets
visitors upon arrival; the skylit atrium,
which leads visitors up into the exhibi-
tion halls via escalators, elevators, and
stairs; and the tower or “cube,” which
features thin lengths of slot windows
and a projecting, angled glass box
that protrudes from one side. All are
clad with architectural precast con-
crete panels with unique projecting
patterns.

Visitors enter through the plinth and
take escalators to the top of the build-
ing, arriving at a glazed balcony that
provides a bird's-eye view of down-
town. They proceed down through
galleries to reach the ground. “This
dynamic spatial procession creates
a visceral experience that engages
visitors and establishes an immediate
connection to the immersive architec-
ture and natural environments of the
museum,” Mayne says.

A Series of Waves

The immersive architecture begins
with the exterior statement. The rip-
pling projections across all faces,
extending up the tower, work with
curved shapes, both concave and con-
vex, that flow across the plinth's fa-
cade. Designers wanted the tower to
represent a sedimentary-like geologic



formation, pushing its way through
the landscape. “The design intent
was to create a series of waves that
gives a dynamic effect on the build-
ing that changes throughout the day.”
The texturing is denser at the bottom
of the tower and slowly fades as the
cladding moves up to its designed
height of 140 ft.

‘Ultimately, precast
concrete panels provided
the simplest erection
option and could achieve

the complex appearance!

A variety of options were consid-
ered to achieve the unique, random-
looking facade texture, says Jeff
Koke, senior associate with Datum
Engineers. The firm worked with John
A. Martin & Associates on the struc-
tural design. “We considered various
precast and cast-in-place concrete op-
tions as well as blown-on gunite and
some other options to find the best
way to achieve the textural look we
wanted,” he says. “Ultimately, precast
concrete panels provided the simplest

PROJECT SPOTLIGHT
Perot Museum of Nature and Science
Location: Dallas

Project Type: Museum

Size: 180,000 square feet

Cost: $785 million

Designer: Morphosis, Culver City, Calif.

Owner: Museum of Nature and Science, Dallas

The consists of three g tric
shapes: the “plinth”, or long rectangular
entryway, the skylit atrium and the tower
or “cube”. The tower structure houses
the museum’s exhibits. It features thin
lengths of slot windows and a projecting,
angled glass box that protrudes from

one side. All are clad with architectural
precast concrete panels with unique pro-
Jecting patterns. Photo: Gate Precast Co.

Structural Engineers: Datum Engineers, Dallas, and John A. Martin & Associates,

Los Angeles

Contractor: Balfour Beatty Construction, Dallas

PCI-Certified Precaster: Gate Precast Co., Hillsboro, Texas

Precast Components: 700+ gray as-cast architectural precast concrete panels.

ASCENT, WINTER 2013

45



46

The architect, steel fabricator and precaster collaborated through building information modeling (BIM). The panels were designed with a 6 1/2 in. nominal thickness with 2 in. recesses
and 8 in. projections. Photo: Gate Precast Co.

erection option and could achieve the
complex appearance.”

The panels minimized material and
sped construction because they were
designed using a standardized panel
shape that maximized modularity, in-
terchangeability, and appearance op-
tions. “The panels were very regular in
shape to keep them economical,” says
Koke. “From the back, many of them,
especially on the atrium, are similar.
That made it easier to create a system
to attach them to the building.”

Even so, the textural designs took
a lot of planning. “This difficult and
challenging project pushed precast
concrete production to a new level,
presenting multiple obstacles in pro-
duction and quality of diverse, individ-
ual components,” says Mayne. “Since
this was a non-traditional project,
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thousands of man-hours were spent
scheming and dreaming over engi-
neering, production, stripping, and
shipping challenges. Every angle had
to be proven to be accepted as a best
practice.”

The architect, steel fabricator, and
precaster collaborated through build-
ing information modeling (BIM) and
web meetings to ensure the archi-
tectural intent was satisfied, and that
joint locations and panel sizes were
accurate.

BIM Aids Design

The precaster, Gate Precast Co.,
had never undertaken a project quite
so complex, notes Todd Petty, vice
president of operations. “The proj-
ect really put a new spin on the term
design-build. Morphosis conceived

and drew up what they wanted and
how the flow of each panel was to
be constructed. They were extremely
creative in their design about where
the outer and inner profiles would
start and stop, how deep they would
be, how tall the profile would be and
the distance the profile would cover
as it ran horizontally. BIM was most
helpful in locating the panels on the
structure, essentially determining
where that structure needed to be for
the panels to connect to it. Without
BIM, this would have been an ardu-
ous task.”

The panels were designed with
a 6'/, in. nominal thickness, with 2
in. recesses and 8 in. projections. To
avoid the appearance of repetition
in the panels containing projections
(even though there is a considerable



amount), a modular concept was de-
veloped. Modules were assembled in
multiple configurations to eliminate
any similar panels being placed close
to each other. “Casting polyurethane
modules provided a faster means of
mold fabrication,” Petty notes. “We
spent an exorbitant amount on ure-
thane.”

‘Casting polyurethane
modules provided a
faster means of mold

fabrication!

Each panel-fabrication ticket noted
where projections and indentations
were placed in the mold. The tickets
were drawn depicting the back of the
panels as well. The tickets show panel
dimensions, color, detailing, area,
connection hardware, stripping and
lifting inserts, reinforcing, erection
diagrams, and areas for each specific
finish. “Most of the tickets are three
to four pages long due to the massive
amount of information that needed
to be conveyed from the engineering
and drafting team to the production
floor” says Petty.

The crews quickly gained experi-
ence with the mechanics of the in-
tricate pours, he adds. “Once they
understood how the shapes went
together and how the intended flow
traversed horizontally from point to
point, it got easier.”

The most challenging part was not
pouring around the formliners, but
handling the molds’ perimeters, he
notes. “The adjacent panels had to
match each one around it. Each pro-
jection had to meet up exactly wher
ever it stopped, either on the ends or
top or bottom, with all of the panels
around it Each projection was out-
lined with a /5 in. by '/; in. rounded,
protruding outline that served as a pe-
rimeter line around the edge. These
had to track correctly in each panel as
well as panel-to-panel.

More than 250 forms were built to
cast the 660 panels. The molds took
in-house carpentry craftsmen up to
two weeks to construct, and some
were used only once. “There was
some repetition in casting the tower
portions, but very few forms built for
the plinth or atrium were used more
than four times,” Petty says.

Morphosis designers created the
wave patterns and applied them to
the modular panels. Gate then had to
extract each individual projection or in-
dentation piece from the panel draw-
ing and create a form drawing. They
varied in size from 4 in. by 42 in. to 24
in. by 42 in. The mold carpenters used
the drawings to create their forms, af-
ter which a crew poured polyurethane
into the mold to create the negative
design of the required shape.

The more heavily profiled panels at
the bottom of the cube required 130
individual projections installed in the
wooden forms in specific arrange-
ments to achieve the proper look. In
all, more than 350 individual module
forms were constructed and 1650
pieces were built for the forms.

Creating Curved Panels

Another key challenge focused on
the curved panels required to cre-
ate the undulating flow of the fagade
across the plinth and atrium. “Radi-
used panels don't generally create a
problem,” Petty says. “The challenge
arose with the small radiuses required
on the atrium panels and even more
so on the precast concrete skylights.”

The tight curves required the pre-
cast to backpan, or form up the back
of the panel as well so the concrete
stays inside the form as it is cast. The
backpan had to be carefully construct-
ed to ensure the vibration pressures
from the self-compacting concrete
didn’t cause the backpan to come
loose. Fabricators also had to give
these pieces a smooth-trowel A-1 ar
chitectural finish because the design-
ers wanted to leave the panel backs
exposed and paint them.

The plinth's curved panels posed
challenges both because there were
so many and because they featured
so many different radiuses. Compli-
cating matters was that the panels
did not only follow a curve along their
face left to right, but also included a
flat area on one end or both. To ensure
close tolerances, the precaster cre-
ated master molds so several panels
could be cast from the same mold at
different widths, accommodating the
curves where needed.

“This allowed us to cut down on the
number of molds that would be used
for just one cast, creating an economi-
cal solution,” Petty says. “Any time you
have the deck space to build a larger
mold and simply move top, bottom,
and side forms around, you save time

The plinth panels were curved, with most of them
canted, radiused, half canted or half radiused.
Photos: Gate Precast Co.

and material. It also works better in the
field. It ensures that the area will fit up
properly and look appropriate.”
Corners also created challenges.
“We try to cast all corner panels,
which typically are smaller, sequen-
tially after the main panel, because
it offers the best way to ensure the
pieces match and can be braced prop-
erly Petty explains. “On this project,
most corners had a continued profile
to them from the adjacent panel, so
we cast the corners prior to the larger
panel so it could be cast in the exact
location of the mold. Engineering had
to ensure that the panel was drawn
exactly to ensure the projections
joined perfectly, and then production
had to ensure it was cast in the exact
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Gate Precast Awarded Inaugural Sidney Freedman Craftsmanship Award
for Work on the Perot Museum

Gate Precast was awarded the 2012 Sidney Freedman Craftsmanship
Award for producing the custom textured cladding panels on the Perot
Museum of Nature and Science. The new award recognizes PCl-certi-
fied plants for excellence in manufacturing and craftsmanship of archi-
tectural precast and glass fiberreinforced concrete (GFRC) structures
and individual components. PRETECSA was named a co-winner of
the award for producing the cladding panels for the Latter Day Saints
Quetzaltenango Temple in Quetzaltenango, Guatemala.

PCl's Architectural Precast Concrete Services and Manual Com-
mittee created the new awards program and serves as its judging
panel. Judging is based on precasters’ success in overcoming obsta-
cles to production, solutions to formwork or finishing challenges, and
the quality of individual architectural precast/prestressed concrete or
GFRC units.

Sidney Freedman, the award’'s namesake, is the staff liaison to
the Architectural Precast Concrete Services and Manual Committee
and also PCl's director of architectural systems and director of op-
erations and safety. Freedman received his bachelor’s degree in civil
engineering from Northeastern University in Boston and his M.B.A.
from Loyola University in Chicago. Freedman joined PCI in 1973 after
working for the Portland Cement Association. His many contributions
to the precast concrete industry include serving in editorial capaci-
ties for the Manual for Quality Control for Plants and Production of
Architectural Precast Concrete and the second and third editions of
Architectural Precast Concrete.

Entries are now being accepted for the second annual Sidney Freedman Craftsmanship Award. For more information
on this program, visit www.pci.org or contact Sid Freedman at sfreedman@pci.org.

location in the main mold.”

Achieving the proper coloring was
not a problem, he notes. “For most
projects, color has to be consistent
from day to day and from panel to
panel. This was less of a factor on this
project because the design architect
preferred a mottled, ‘as cast’ texture.”
Moisture meters placed in the aggre-
gate bins and in the bottom of the mix-
er coupled with metered water going

into the mixer ensured the mix colors
stayed within the agreed-upon limits.

“Tree Column” Bracing
Attaching these panels to the mu-
seum'’s steel frame required an inno-
vative connection grid that engineers
designated “tree columns.” They
consisted of long steel-tube “trunks”
with frames branching off. "It was
simple in concept and was aided by

The precaster had to cast a variety of curved panels with many different radiuses, many of them tight. These curves
required the back of the panels to be formed up so the concrete stayed inside the form at the panel was cast.
Photo: Gate Precast Co.
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the panels being the same standard-
ized sizes,” Koke explains. The framing
columns helped tie the floors togeth-
er and minimized deflection from floor
to floor.

The panels were erected horizon-
tally to allow for horizontal slot win-
dows used in selected locations. “It
wasn't possible in many locations to
have a traditional vertical panel hung
from the floor and extend from floor
to floor,” he says.

Indeed, the floors were as much as
35 ft high and cantilevered 9 ft from
the column lines. “The tree columns
helped with the differential move-
ment in joints of the panels. They
needed substantial bracing to handle
the loads floor to floor. But since all
the deflection was the same due to
the standardization of sizes, the pre-
caster could create '/,-in. joints and
be assured that they would be con-
sistent.”

The atrium had a more irregu-
lar shape, climbing vertically from
ground level at a 45-degree angle into
the building’s body. A transition panel
at level three features a radius, after
which the top half moves in the oppo-
site direction. The field of each panel



in this area was divided into modules
approximately 3 ft. 7 in. wide, and
ranging in height from 4 in. to 24 in.

These required more adjustments
to the tree columns, Koke notes.
“Each panel had a custom radius, so
we had to work closely with Gate to
ensure we had the specific require-
ments for each to brace it. In most
cases, regardless of the radius, the
panel backs were straight so connect-
ing them was easier.” The atrium con-
tains 100 complex architectural panels
averaging 10 ft by 10 ft in size.

The plinth had the most curved pan-
els, with most of them either canted,
radiused, half canted, or half radiused.
Some curved and canted at the same
time. That created the appearance of
a twisted panel, but the top and bot-
tom held to the horizontal, providing
connection points. The plinth contains
220 panels ranging in size from 2 ft by

The panels were connected to the structure’s steel frame using a connection grid, designated “tree columns,” featur-

6 ft to 8 ft by 28 ft. The panels hang' ing long steel-tube “trunks” with frames branching off. Panels were erected horizontally to allow for horizontal slot
ing from the top of the pllnth created windows in selected locations. Many locations didn’t allow for traditional vertical panels to be hung and extend floor to
an overturning moment that had to be Jfloor: Photos: Datum Engineers

.l-’

The panels were erected in a careful sequence to avoid overloading one side of the structure. Work began at the base and went around the perimeter, connecting each panel to the next
and to the frame. Photo: Gate Precast Co.
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Erection of the panels required meticulous care, often requiring chain falls and cone-alongs to set them. Photos: Gate
Precast Co.

resisted through the roof diaphragm
and concrete shear walls.

The tower features the distinctive
horizontal striations on all four eleva-
tions. It contains 350 panels, total-
ing more than 70,000 square ft, with
typical panels averaging 8 ft tall and
28 ft wide with alternating 20-degree
sloped ends.

Erection Required
Meticulous Care

The erection process moved “pain-
fully slowly,” says Mayne, due to the
meticulous care required to load the
building properly and match the stria-
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tions from panel to panel.

“We couldn’t overload one side of
the structure, so we started at the
bottom and went around the perime-
ter, connecting the panels to each oth-
er and the frame,” explains Koke. “We
wanted to load the building all at once
rather than do one side, as there was
too much eccentricity to the project.”
Erecting the panels in this progres-
sion also minimized potential damage
to the panels from sliding a panel into
place between two already set.

The precaster had to provide a “face
of panel” dimension to each corner of
each panel so surveyors could locate

exactly where the panel face should be
in its correct erected position.

The most challenging aspect was
erecting the understructure panels
where the building cantilevered out
at a 12-degree angle. The tower crane
lowered the panels into the building,
where erection crews took the panel
away from the crane with up to seven
chain falls and trolleys that hung from
previously installed stairstringers or
the superstructure. From there, the
panels were raised to the proper el-
evation and then pulled into place by
chain falls and come-alongs hooked to
the panels’ four corners.

An average of five to eight panels
were erected per day on the tower,
while two panels were erected per
day on the plinth and only one was
erected per day in the atrium. Three
erection crews, comprising 20 iron-
workers, were used. On a typical proj-
ect with less complexity, each crew
could have erected eight to 12 panels
per day, Petty notes.

The result of this meticulous work
has been great acclaim for the build-
ing, a variety of awards (including
a PCl Design Award), and a striking
aesthetic statement. “The Museum
will cultivate a memorable experience
that will persist in the minds of its visi-
tors,” says Mayne. "It will ultimately
broaden individuals’ and society’s un-
derstanding of nature and science.”

The precast concrete fagade en-
hanced that achievement, adds Petty.
“The Museum is unusual and eye-
catching. The use of precast concrete
has given the design community
greater leverage to develop intricate
designs, knowing they can be easily
produced. It takes a design team that
knows what they want, an owner who
can pay for it, and a precaster that is
willing to get outside of the box and
try something new.”

It also makes it clear how aestheti-
cally versatile and innovative precast
concrete can be, says Dean Gwin,
president and COO of Gate Precast.
“The Perot Museum has elevated
precast concrete design to a new
level. It has led to many new and ex-
citing precast projects for all eight of
our plants”

For more information on these or other
projects, visit www.pci.org/ascent.



PCI Continuing Education

Approved Provider

PCl is a registered continuing education provider with the American Institute of Architects, the National Council of
Examiners of Engineers and Surveyors, and the U.S. Green Building Council, and offers continuing education credit
accepted in all 50 states! PCl provides several options for you to engage in continuing education programs including
webinars, seminars, lunch-and-learns, and the PCl eLearning Center. To learn more, visit www.pci.org/education.

PCI eLearning Center

The new PCl eLearning Center is the first education management system dedicated to the precast concrete and
precast structures industries. Architects and engineers can log on to the site, complete free hour-long courses, and
receive continuing education credit. Check back frequently as new courses are added often.

Webinars

PCl webinars are presented live each month by industry experts on a variety of topics, from design and construc-
tion to sustainability and more. All webinars are FREE, one-hour long, and scheduled to provide a noon start time in
each time zone in the contiguous United States. Webinars provide an inexpensive way to keep up to date on new
materials, products, concepts, and more while earning continuing education credits. The 2013 webinar schedule will
be posted in January.

Seminars

PCl and its regional affiliates offer seminars all over the United States on a variety of topics. These seminars include
new and improved Quality Control Schools, Structural Design Seminars, Architectural Precast Seminars, lunch-
and-learns, and more. Visit www.pci.org/education for up-to-date seminar listings, additional information, and to
register.
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PRODUCT PROFILE

C-CAPP:

Lightweight Integrated Composite
Panels Push the Limits of
Pre-Assembly and High-Performance

C-CAPP Panel with Architectural Finish ©Clark Pacific 2013

The Design and Value
Engineering Challenge

The design-build team for a high-
rise residential project in downtown
Los Angeles were hitting hurdles.
The fagade system for their 23-story,
highly-visible hotel, predominately
metal panel and glass curtain wall,
was not penciling out. The owner
and design-build team tasked
Clark Pacific to come up with
a solution that would meet the
budget and high-performance needs
(including continuous insulation “ci”
requirements) of the project without
compromising the aesthetics of
their design.
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The Solution
Clark  Pacific's  preconstruction
team, working with long-time strate-
gic glass partner, AGA (Architectural
Glass and Aluminum, Livermore, CA),
came up with multiple options for the
design team. The solution chosen
was a facade comprised of multi-
colored and finished Clark Composite
Architectural Precast Panels (C-CAPP)
that are pre-insulated and pre-glazed
at the precast plant as part of the as-
sembly and sent to the jobsite ready
for interior finishing after installation.
Each composite panel consists of:
e 2W" — 3" of integral three-
color and multi-finish mesh-

reinforced  concrete  skin
(5500psi average compressive
strength);

e 2" of NCFI spray foam insu-
lation (two-component, self-
adhering polyurethane closed
cell foam system with 2pcf
core density provides an R-
value of 6.8/inch, an air and va-
por barrier, high STC rating and
high resistance to bacterial or
fungal growth);

e 15" offset, 4" deep light
gauge and tube steel engi-
neered frame system with
galvanized pins to connect the
skin to the frame and provide
window support;

e AGA custom designed ther
mally broken window as-
sembly for minimal heat/cold
transmittance with anchors de-
signed specifically for precast
panels (Glass selected was
high performance tinted, Low
E glass, accented with custom
color spandrel inserts);

e Return air HVAC vents, LED
lighting connections;

e Joint sealants (Dow Corning®
790 and 795 for panel-to-panel
and panel-to-window mullions,
respectively).

Interior Panel View with Spray Foam Insulation
©Clark Pacific 2013



Putting the System to the Test
Performance mockup tests were
conducted at Construction Consult-
ing Lab West (Ontario, CA). After
standard pre-test tune ups and adjust-
ments, industry recommended ASTM
and AAMA tests were performed in-
cluding air infiltration, structural wind
loading to 100, 150 and 200% of de-
sign loads (70-131Tmph winds), cyclic
static and dynamic water penetration
at 12.0 psf (68.5mph wind), elastic
and inelastic in-plane seismic move-
ment up to 15" at the floorline for
3 cycles and vertical live load deflec-
tions. No structural damage to the
mockup occurred and designs were
verified. No uncontrolled water leak-
age occured into the mockup under
design loading and elastic movement.

Meeting the Continuous
Insulation Requirement

A final challenge presented to Clark
Pacific was the question whether
a pre-insulated, panelized system
meets the intents of ‘ci’ requirements
in ASHRAE 90.1 and California’s Ener
gy Code since the joints themselves
would not receive the spray foam ap-
plication and only a single line of back-
er rod and caulking were used. And
would the pins connecting the skin to
the frame create a thermal bridge?

Dynamic Water Penetration Test of Mockup ©Clark
Pacific 2013

ASHRAE 90.1 defines “ci” as “In-
sulation that is continuous across all
structural members without thermal
bridges other than fasteners and ser
vice openings. It is installed on the
interior or exterior or is integral to any
opaque surface of the building enve-
lope”

Building enclosure consultants
Simpson, Gumpertz and Heger (San
Francisco) had already been retained
to analyze the issue for Clark Pacific
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Performance Mockup ©Clark Pacific 2013

on a Net Zero Energy project in North-
ern California where the pre-insulated
version of the system was initially
used. Their findings:

“Our extensive 3D modeling of the
C-CAPP system shows that the ef-
fect of the intermittent rod anchors
is negligible on thermal performance
and that therefore, the spray foam in-
Sulation can be considered as a layer
of ‘continuous insulation’ as defined
in both ASHRAE 90.1 and the Califor-
nia Energy Code. (...) Furthermore,
we determined that the effect of not
insulating across the C-CAPP panel
joints is less than 2% for the field of
wall and less than 5% across edge-of-
slab conditions that have fire/smoke
seals. (...) Given the above findings of
our thermal analysis that there is only
a minor thermal penalty for interrupt-
ing the continuous insulation at panel
joints, we maintain our recommenda-
tion to not install spray foam across
panel joints so that the movement be-
tween panels is not restricted.”

Summary

Clark Pacific's Composite Architec-
tural Precast Panels delivered the aes-
thetic and budgetary goals. Pre-glaz-
ing and pre-insulation can deliver a
state-of-the-art precast solution for
design-build teams looking for cost-
effective facade assemblies. Al

Mike Ryan, PE, LEED AP BD&C,
Clark Pacific

Clark Pacific is a design-build precast
manufacturer serving US West Coast
states from four plants in California. Pro-
ducing leading edge architectural and
structural precast concrete solutions for
over 50 years, the company currently has
over 500 employees, including over 70
engineers on staff. Call Clark Pacific to
help with your next design-build project.

www.clarkpacific.com
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PCl Continuing Education

PCl is a registered continuing education provider with the American Institute of Architects (AlA), and the National Council of
Examiners of Engineers and Surveyors (NCEES). PCl also has registered programs with the Green Building Certification Institute
(GBCI). PCI's educational offerings include a variety of programs to fit your schedule and preferred learning environment, such as
webinars, seminars, lunch-and-learns, and online education. To learn more, visit www.pci.org/education.

Distance Learning Opportunities

Webinars

PCl webinars are presented live each month by industry experts on a variety of topics from design and construction to
sustainability and more. All webinars are FREE, one hour long, and scheduled to start at noon in each time zone in the contiguous
United States. Webinars provide an inexpensive way to stay up to date on new materials, products, concepts, and more while
earning continuing education credits. Visit www.pci.org/webinars for the full webinar schedule and registration information.

Upcoming Webinars:

» High Performance Precast Defined
March 26 and 28,2013

PCl eLearning Center

The PCl eLearning Center is the first education management system dedicated to the precast concrete structures industry. This
free 24-hour online resource provides an opportunity for architects and engineers to earn continuing education credits on
demand. Each course includes a webinar presentation recording, reference materials, and a quiz. Visit this new resource at www.
pci.org/elearning.

In-Person Learning Opportunities

Seminars
PCl and its regional affiliates offer seminars all over the United States on a variety of topics. Visit www.pci.org/education for up-to-
date seminar listings, additional information, and registration.

Upcoming Seminars:

« Quality Control Schools Certified Company Auditor
Level I/l May 10, 2013, Nashville, Tennessee
February 4 and 5, 2013, Las Vegas, Nevada
February 26 - 28, 2013, Toronto, Canada

Lunch-and-Learns

PCl’s lunch-and-learn/box-lunch programs are a convenient way for architects, engineers, and design professionals to receive
continuing education credit without leaving the office. Industry experts visit your location; provide lunch; and present on topics
such as sustainability, institutional construction, parking structures, aesthetics, blast resistance, the basics of precast, and many
more. Visit www.pci.org/education/box_lunches for a list of lunch-and-learn offerings and to submit a program request.
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Design Factors Affecting
Aesthetics of Architectural
Precast Concrete

Architects find that precast concrete panels provide an unlimited vocabulary that
allows design concepts to be executed in a broad range of architectural styles,
shapes, and sizes. The material offers limitless potential for developing and ma-
nipulating mass, color, form, texture, and detail to obtain simple, clean shapes
yielding an interesting play of light and shadow.

Proper selection of color, form, and texture for a building'’s precast concrete ex-
terior is critical to creating a successful aesthetic appearance. The decisions de-
pend not only on cost, delivery schedule, and client preferences but on the local
and regional context as well. The desired colors and textures can be achieved by
varying aggregate selection, matrix color, size of aggregates, finishing processes,
and depth of exposure of the aggregate. This textural flexibility allows designers
to use combinations of different finishes using the same or different concrete
mixtures, within a single precast concrete unit. Multiple finishing techniques or
concrete mixtures with differently colored matrices exposed at the face of the
same panel offer an economical, yet effective, way to heighten aesthetic interest
through the use of tones and texture in facade treatments. The use of multiple
finishes means the designer must make an early decision to ensure that the over-
all concept allows for the change in finish color and texture. A suitable rustication
(that is, some demarcation) needs to be detailed to separate the different colors
and/or finishes.

The building's appearance results from the architect’s use of light, shadow, tex-
ture, and color. Color and, consequently, color tone represent relative values. They
are affected by light and shadow, intensity, time of day, and nearby colors. Thus,
color selection should be made in lighting that replicates the light and shadows
of the site’s natural daylight.

The Architectural Precast Concrete: Color and Texture Selection Guide, 2™ Edition
(CTG) published by PCl, helps architects define and achieve their aspirations. The
guide’s photographs serve as a visual reference for initial selection of color, tex-
ture, and finish and should be followed by producing samples at a precaster’s
plant to aid in the final selection of color and texture.

The initial plasticity of concrete makes it responsive to the designer's creative
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needs. It allows the designer to achieve a high level of detail in the profile, scale,
and character of a building that cannot be economically matched by other ma-
terials. Precast concrete mold-building techniques allow designers to enhance a
building’s visual interest through elements such as ribs, bullnoses, reveals, cham-
fers, or textures. Designers can economically incorporate details such as cornices,
quoins, arches, and decorative relief panels. In addition to these benefits, the abil-
ity to manipulate color, form, and texture make precast concrete an excellent ma-
terial to consider in situations where the relationship of a building to its existing
context is an important design consideration. Precast concrete can be designed
to harmonize with and complement other materials. Natural stone, brick, tile,
or terra cotta can be cast into panels allowing designers even more choices for
panel finishes. Precast concrete provides the freedom and flexibility of shaping
concrete into structure and architecture.

Uniformity and Development of Samples

Because acceptable color uniformity and shading intensity are evaluated visually,
they are generally a matter of an individual's subjective judgment and interpreta-
tion. Acceptable variations in color, texture, and uniformity should be determined
at the time the sample, mockup, or initial production units are approved. A suit-
able criteria for acceptability requires that the finished concrete surface should
have a pleasing appearance with minimal color and texture variations from the
approved samples. The finished face surface should show no obvious imperfec-
tions other than minimal color and texture variations from the approved samples
or evidence of repairs when viewed in typical lighting with the unaided eye at a
20 ft (6.1 m) viewing distance. Appearance of the surface should not be evaluated
when light is illuminating the surface from an extreme angle, as this tends to ac-
centuate minor surface irregularities. Appearance of the surface should also be
evaluated when the concrete is frost-free and completely dry.

Uniformity

Concrete contains natural materials, and it is these materials'inherent beauty that
is most often expressed in architectural concrete. The limitations of these natural
materials with respect to uniformity must be considered, and the requirements
for uniformity of the precast concrete product must be set within these limita-
tions.

Some color difference between nominally identical precast concrete units is in-
evitable, but color variation, between and within panels, should be kept within an
agreed range. Therefore, it is important, at the sample stage, to reconcile the ex-
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pectations of the owner and architect with the practical limits of color uniformity.
Some designers prefer to see color variation akin to timber and natural stone,
while others desire the consistency and uniformity of paint. Where uniformity is
essential, the precaster can provide significant input in balancing colors, textures,
and shapes to achieve this uniformity.

Color control is, thus, about ensuring that panels or other precast concrete ele-
ments for a project have an acceptable tonal range.

Uniformity of color and texture requires the precaster to manage a complex set of
variables, including raw materials, mixture proportions, mixing, casting and con-
solidation, curing, finishing, and weathering. When fabrication continues over
extended periods, color can vary because of the changes in the physical char-
acteristics of cements, coarse aggregates, and sand, even though they may be
from the same sources. Colors can also change because of natural variations in
ambient weather conditions.

The color of a concrete is dependent on, among other factors, the cement and other ma-
terials used. Variation in the color can occur from day to day in the product from a single
cement plant, and color differences are to be expected among cements obtained from
different plants. Cement color reflects chemical composition and processing conditions.
Usually, cement colors vary from white to shades of gray and brown. Greater color unifor-
mity results can be expected when using white cement than when using gray cement.

The type and brand of cement must also remain consistent. Changing from Type | to Type
Il portland cement within one job will cause color variations because Type Il portland ce-
ment is a finer grind of cement than Type |. Even though the color changes of the cement
would be minimal, it is recommended that types or cement brands not be changed.

Because the largest portion of a concrete mixture is aggregate, the color or gradation of
aggregate can influence the color of concrete. A substantial change in aggregate color
can make a noticeable difference in surface color, especially if an exposed aggregate fin-
ish is specified. Therefore, the precaster should stockpile, either at the plant or quarry, the
fine and coarse aggregates for each type of exposed finishes.

Coarse aggregates should be reasonably uniform in color. A mixture can have more than
one aggregate type to get the desired color. Light and dark coarse aggregates require care
in blending so that color uniformity is achieved within a single unit. Choosing aggregates
with a small color difference between the light and dark aggregate will enhance uniformity.
The architect should specify that the matrix’s color or tone match that of the coarse aggre-
gate so that variations in the depth of exposure and concentration of aggregate will not be
as noticeable. Panels containing aggregates and matrices of contrasting colors will appear
less uniform. Also, as the size of the coarse aggregate increases, less matrix is seen.
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If a sample is stored indoors, its color will vary from a panel stored outdoors. A panel
stored outdoors and exposed to precipitation is cured differently than the controlled en-
vironment of the sample. It is difficult to exclude the influence of the climatic changes
on color over a year if the precast concrete units are placed in storage for long periods of
time, as may be dictated by contractual conditions or by operations at the construction
site beyond the control of the precaster.

The last production process that affects panel aesthetics and needs to be controlled is the
finishing. A smooth-off-the-form finish is extremely difficult to produce consistently. Any
type of finish that has some degree of aggregate exposure will appear more uniform than
a smooth finish because the natural variations in the aggregates will camouflage subtle
differences in the texture and color of the concrete. The degree of uniformity normally
improves with an increased depth of exposure. Some variation is to be expected in color
and texture, even after finishing. Assessment of color uniformity of the panels prior to fin-
ishing offers little information. Dividing large surface areas into smaller ones with reveals
or rustications also helps to lessen visible variations in color and texture.

Many finishes cannot be achieved with equal visual quality on all faces of the unit be-
cause of several factors, such as mixture designs, variable depths (pressures) of concrete,
and differences in consolidation techniques, particularly in the case of intricate shapes
with complex flow of concrete.

During consolidation, the effect of gravity forces the larger aggregates to the bottom and
the smaller aggregates, plus the sand and cement, upwards. Consequently, the down-
face in the mold will nearly always be the most uniform and dense surface of the unit.
The final orientation of aggregates may also result in differences in exposure between the
down face and the returns in exposed-aggregate surfaces. Emphasis should be placed
on choosing suitable concrete mixtures with aggregates that are reasonably spherical or
cubical in shape to minimize differences. For large returns, or situations where it is neces-
sary to minimize variations in appearance between adjacent surfaces, concrete mixtures
should be selected where the aggregate gradation can be uniformly controlled and pref-
erably fully graded. Exposures on returns should be medium to deep, and color differ-
ences between the ingredients of the mixture should be minimal.

The color of any concrete product can be expected to change to some degree over time.
Atmospheric pollution and any accumulated grime or soot will darken the surface. These
effects can be controlled by producing well-detailed precast concrete units with high-
quality concrete. Just like all material surfaces left in the open, precast concrete occasion-
ally must be cleaned to remove pollutants and restore color. Efflorescence may occur
randomly on the product surface during its first several years of exposure. This can cause
it to look faded or lighter in color if not cleaned off. After years of exposure, the cement
paste may erode from the surface depending on environmental conditions, such as acid
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rain. This will expose more fine aggregate and shift the color of the concrete to the color
of the aggregate.

The sample’s appearance should be assessed during both wet and dry weather. White
concrete usually produces less of a difference in tone between wet and dry panels. In
climates with intermittent dry and wet conditions, drying-out periods may produce tem-
porary mottled appearances in all-gray cement fagades, particularly on fine-textured sur-
faces. On the other hand, dirt (or weathering) normally will be less objectionable in gray
panels.

Although material and production factors may cause differences in color or texture, lack
of uniformity will be minimized if the following recommendations are followed. These in-
clude creating pre-bid samples to establish the general color and texture for the project,
producing approval samples after the contract award to evaluate the same mixture under
sample production conditions, producing 4 x 4 ft (1.2 x 1.2 m) sample panels to show the
range of anticipated color and texture variations, and viewing initial production panels to
see the final outcome of the process based on bulk ordering of currently quarried materi-
als and full scale production operations.

Achieving the desired textures and colors with feasible production techniques is a pro-
cess that requires the precaster to produce samples that satisfy the architect’s design
concepts. This may be accomplished by producing a few samples, or it may require a
series of samples integrating the development of corresponding production and finish-
ing techniques.

The use of a separate concrete face mixture and a subsequent backup concrete or the use
of a uniform concrete mixture throughout a unit depends on the practice of the particu-
lar plant and the configuration of the unit. The choice on the use of backup mixes should
be left to the precaster.The face mixtures contain specific decorative aggregates, often
in combination with white portland cement and pigment and are specially designed to
achieve the desired surface appearance. Backup mixtures are composed of inexpensive
aggregates and gray cement, thus reducing material costs in large units with decorative
face mixtures. A face mixture will be used for the full thickness when the material savings
do not warrant the added costs of working with two mixtures.

The drafts required for finish consideration are a function of the shape of the panel, the
specified stripping strength of the concrete, production techniques, and the desire for
long-term durability. The architect is urged to consult local precasters for specific recom-
mendations, particularly at openings where windows, doors, or louvers will be mounted.
At areas where negative draft is required, it may be necessary to incorporate slip blocks
(removable plugs) to aid in stripping the precast concrete panel from the mold. Vertical
sides or reverse (negative) drafts will create entrapped air voids, which, if exposed, may be
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objectionable. Remediating these surface blemishes will incur extra cost. Mold and pro-
duction costs also increase with negative draft because a slip block must be incorporated
with the side rail and removed with each panel during stripping or the side rail must be
removed in order to strip the panel. When the side rail is removed, dimensional tolerance
becomes a daily variable. Before requiring a negative draft on the top of a parapet panel,
consideration needs to be given to the roofing or flashing details required for the parapet
and the finish. In general, the greater the positive draft the architect can allow, the more
economical and uniform the finish. A compromise may be required between the finish
and the shape of a precast concrete unit.

Reveals and Demarcation Features

A reveal or demarcation feature is a groove or a step in a panel face generally used to
create a desired architectural effect, or separating finishes or concrete mixtures. Another
name for it is rustication or false joint. Reveals can take vertical, horizontal, diagonal, or
curved forms, as well as any combination of these, and there may be several bands of
them on a building. They can be narrow and delicate or deep, wide, and bold; they can
offer a rectangular profile or take on any sectional shape desired, such as concave or
triangular.

Reveals can be much more than a joint or line of demarcation between textures or finish-
es. Designing reveals in varying shapes, sizes, and depths for a precast concrete wall can
transform what initially might be considered a mundane, solid surface into a rich texture
of shade and shadow, bringing visual interest to the building’s fagcade. Used effectively
to create shadow lines, reveals offer the simplest way to reduce or change the building’s
apparent visual scale or to keep the visual appearance from focusing on any differences
that may occur in texture or coloration between panels. Reveals typically measure ¥ to
’/,in. (13 to 19 mm) deep and %/, to 4 in. (19 to 100 mm) wide, with 45° to 75° beveled
surfaces allowing for ease of stripping, usually . in. (1.6 mm) taper per '/, in. (6.3 mm).
Designers can increase the draft to articulate and manipulate the way the reveal or panel
joint is perceived.

Reveals typically are designed where there are changes in the precast concrete’s surface.
For example, a shift in the panel’s finish from smooth to textured can be emphasized us-
ing a reveal at the point where the surface texture changes. Reveals also work well where
fundamental materials change within a precast concrete panel, such as from an exposed-
aggregate finish to a non-exposed-aggregate finish. Reveals allow a crisp, clean transition
between these different textures, finishes, colors, or profiles within a panel.

To continue this article and take the test, visit www.pci.org/elearning.
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Ascent 2013 - Design Factors Affecting Aesthetics of
Architectural Precast Concrete

About AlA Learning Units

Please visit www.pci.org/elearning to read the complete article, as well as to take the test to
qualify for 1.0 HSW Learning Unit.

The Precast/Prestressed Concrete Institute (PCl) is a Registered Provider with both the American Institute of Architects (AIA) and
the National Council of Examiners for Engineers and Surveyors (NCEES). Continuing education credit is reported to both agencies.

All certificates of completion, for architects and for engineers, will be available from the Registered Continuing Education
Provider (RCEP) web site at www.rcep.net. PCl reports data twice per month so you should see your credits appear (and your
certificate will be ready) within 30 days of our receiving your completed quiz.

If you are new to the Registered Continuing Education Provider system, www.rcep.net will email you a welcome email when
PCl uploads your data. That email will contain your account password. Your login name at www.rcep.net will be your email
address, so you must include it when submitting your completed quiz.

Instructions
Review the learning objectives below.
Read the AIA Learning Units article. Note: The complete article is avaliable at www.pci.org/elearning

Complete the online test. You will need to answer at least 80% of the questions correctly to receive the 1.0 HSW Learning
Units associated with this educational program.

Learning Objectives:

1. Explain the finish options of precast concrete.

2. Describe the methods used to achieve color, form and texture for precast concrete finishes.

3. Explain how clay products and natural stones can be veneered to precast concrete to speed construction.

4. Describe what composite casting is, it's advantages and the next time to use it.

Questions: contact Alex Morales, (312) 786-0300, amorales@pci.org
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PCl-Certified Plants

(as of December 2012)

When it comes to quality, why take chances? When
you need precast or precast, prestressed concrete
products, choose a PCl-Certified plant. You'll get confirmed
capability—a proven plant with a quality assurance program
you can count on.

Whateveryourneeds, workingwithaPClplantthatis certified
in the product groups it produces will benefit you and your
project.

« You'll find easier identification of plants prepared to fulfill
special needs.

« You'll deal with established producers—many certified
for more than 30 years.

« Using quality products, construction crews can get the
job done right the first time, keeping labor costs down.

+ Quality products help construction proceed smoothly,
expediting project completion.

Guide Specification

To be sure that you are getting the full benefit of the PCI Plant
Certification Program, use the following guide specification
for your next project:
“Manufacturer Qualification: The precast concrete
manufacturing plant shall be certified by the Precast/
Prestressed Concrete Institute Plant Certification Program.
Manufacturer shall be certified at time of bidding.
Certification shall be in the following product group(s) and
category(ies): [Select appropriate groups and categories (AT
or A1), (B1,2,3,0r4),(C1,2,3, or 4), (G)]”

GROUPS

DIRECTORY S

Product Groups and Categories

The PCI Plant Certification Program is focused around four
groups of products, designated A, B, C, and G. Products in
Group A are audited to the standards in MNL-117. Products
in Groups B and C are audited to the standards in MNL-116.
Products in Group G are audited according to the standards
in MNL-130. The standards referenced above are found in the
following manuals:

« MNL-116 Manual for Quality Control for Plants and
Production of Precast and Prestressed Concrete Products

« MNL-117 Manual for Quality Control for Plants and
Production of Architectural Precast Concrete

+ MNL-130 Manual for Quality Control for Plants and
Production of Glass-Fiber-Reinforced Concrete Products

Within Groups A, B, and Care categories that identify product
types and the product capability of the individual plant.
The categories reflect similarities in the ways in which the
products are produced. In addition, categories in Groups A,
B, and C are listed in ascending order. In other words, a plant
certified to produce products in Category C4 is automatically
certified for products in the preceding Categories C1, C2, and
C3. A plant certified to produce products in Category B2 is
automatically qualified for Category B1 but not Categories B3
or B4.

Please note for Group B, Category B1: Some precast concrete products
such as highway median barriers, box culverts, and three-sided
arches are not automatically included in routine plant audits. They
may be included at the request of the precaster or if required by the
project specifications.

GROUP A - Architectural Products
Category AT~ Architectural Trim Units

Wet-cast, nonprestressed products with a high standard of finish quality and of rela-
tively smallsize that can be installed with equipment of limited capacity such as sills,
lintels, coping, conices, quoins, medallions, bollards, benches, planters, and pavers.

CategoryA1 - Architectural Cladding and Load-Bearing Units

Precast or precast, prestressed concrete building elements such as exterior cladding,
load-bearing and non-load-bearing wall panels, spandrels, beams, mullions, columns,
column covers, and miscellaneous shapes. This category indudes Category AT.

GROUP B - Bridges

Category B1 - Precast Concrete Bridge Products

Mild-steel-reinforced precast concrete elements that include some types of bridge
beams or slabs, sheet piling, pile caps, retaining-wall elements, parapet walls, sound
barriers, and box culverts.

Category B2- Prestressed Miscellaneous Bridge Products

Any precast, prestressed element excluding super-structure beams. Indluces piling,
sheet piling, retaining-wall elements, stay-in-place bridge deck panels, and products
in Category 1.

Category B3 - Prestressed Straight-Strand Bridge Members

Inudes all superstructure elements such as box beams, --beams, bulb-tees, stemmed
members, solid slabs, full-depth bridge deck slabs, and products in Categories B1
andB2.

Category B4- Prestressed Deflected-Strand Bridge Members
Includes all products covered in Categories B1, B2, and B3.

GROUP BA - Bridge Products with an
Architectural Finish

These products are the same as those in the categories within Group B, but they are
produced with an architectural finish. They will have a form, machine, or specialfinish.
Certification for Group BA production supersedes Group B in the same category. For
instance, a plant certified to produce products in Category B2A s also certified to
produce products in Categories B1, B1A, and B2 (while tis not certified to produce any
productsin B3A or B4A).

GROUP C - Commercial (Structural)
Category C1 - Precast Concrete Products

Mild-steel-reinforced precast concrete elements including sheet piling, pile caps,
piling, retaining-wall elements, floor and roof labs, joists, stairs, seating membrs,
columns, beams, walls, spandrels, etc.

Category C2- Prestressed Hollow-Core and Repetitive Products
Standard shapes made n a repetitive process prestressed with straight strands.
Included are hollow-core slabs, railroad ties, flat slabs, poles, wall panels, and products
in Category 1.

Category C3- Prestressed Straight-Strand Structural Members
Includes stemmed members, beams, columns, joist, seating members, and products
in Categories C1and Q2.

Category C4- Prestressed Deflected-Strand Structural Members
Includes stemmed members, beams, joists, and productsin Categories (1,2, and 3.

Visit www.pci.org for the most up-to-date listing of PCI-Certified plants.

GROUP CA - Commercial Products with
an Architectural Finish

These products are the same as those in the categories within Group C, but they are
produced with an architectural finish. They will have a form, machine, or spedial
finish. Certification for Group CA production supersedes Group Cin the same category.
Forinstance, a plant certified to produce products in Category C2A s also certified to
produce productsin C1, C1A, and C2 (whileitis not certified to produce any products
inGroups (3 or C4).

Group G - Glass-Fiber-Reinforced
Concrete (GFRC)

These products are reinforced with glass fibers that are randomly dispersed through-
out the product and are made by spraying a cement/sand slurry onto molds. This
produces thin-walled, lightweight dadding panels.
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ALABAMA

Gate Precast Company, Monroeville (251) 575-2803 .......ccouvweeemmreereesnnne A1,C4A
Hanson Pipe and Precast Southeast, Pelham (205) 6
Standard Concrete Products, Theodore (251) 443-1113

ARIZONA

Coreslab Structures (ARIZ) Inc., Phoenix (602) 237-3875................ A1, B4, C4A
CXT Concrete Ties, Tucson (520) 644-5703 Cc2
Royden Construction Company (¥), Phoenix (602) 484-0028...........ccouueeervee B4

TPAC, Phoenix (602) 262-1360

ARKANSAS

Coreslab Structures (ARK) Inc., Conway (501) 329-3763......cccouuuuvcvvurmrusnnnnens C4A

CALIFORNIA

Bethlehem Construction, Inc., Shafter (661) 391-9704
Clark Pacific, Fontana (909) 823-1433

Clark Pacific, Irwindale (626) 962-8751 c4
Clark Pacific, West Sacramento (916) 371-0305 .......cocveevereneevnereeeernnesnnns A1,C3A
Clark Pacific, Woodland (916) 371-0305 B3,C3
Con-Fab California Corporation, Lathrop (209) 249-4700.............c..ceen. B4,C4

Con-Fab California Corporation, Shafter (661) 630-7162
Coreslab Structures (L.A.) Inc., Perris (951) 943-9119
CTU Precast, Olivehurst (530) 749-6501
KIE-CON, Inc., Antioch (925) 754-9494
Mid-State Precast, L.P., Corcoran (559) 992-8180.........cceerurrrvrrreerrerncrrenns
Oldcastle Precast Inc. (¥), Stockton (209) 466-4212
StructureCast, Bakersfield (661) 833-4490
Universal Precast Concrete, Inc., Redding (530) 243-6477 ..

US Concrete Precast Group /dba Pomeroy, Perris (951) 657-6093
Walters & Wolf Precast, Fremont (510) 226-5162
Willis Construction Co., Inc., San Juan Bautista (831) 623-2900......... A1,C1,G

COLORADO

EnCon Colorado, Denver (303) 287-4312
Plum Creek Structures, Littleton (303) 471-1569
Rocky Mountain Prestress LLC, Denver (303) 480-1111
Rocky Mountain Prestress LLC, Denver (303) 480-1111....
Rocla Concrete Tie, Inc., Denver (303) 296-3505
Stresscon Corporation, Colorado Springs (719) 390-5041

CONNECTICUT

Blakeslee Prestress Inc., Branford (203) 481-5306 ........ccccoeeeverurveunnne A1, B4, C4A
Coreslab Structures (CONN) Inc., Thomaston (860) 283-8281......... A1,B1,C1
Oldcastle Precast, Inc./dba Rotondo Precast, Avon (860) 673-3291.B2, C1A
United Concrete Products Inc., Yalesville (203) 269-3119........cvveernnee B3,C2

DELAWARE

Concrete Building Systems of Delaware, Inc., Delmar (302) 846-3645B3, C4
Rocla Concrete Tie, Inc., Bear (302) 836-5304 2

Cement Industries, Inc., Fort Myers (239) 332-1440...
Colonial Construction, Concrete, Precast, LLC, Placida (
Coreslab Structures (MIAMI) Inc., Medley (305) 823-8950,
Coreslab Structures (ORLANDO) Inc., Orlando (407) 855-3191.
Coreslab Structures (TAMPA) Inc., Tampa (813) 626-1141...
Dura-Stress, Inc., Leesburg (800) 342-9239....
Finfrock Industries, Inc., Orlando (407) 293-4000..

..A1,B3,C3A
..A1, B4A, C4A
...A1,C3

Florida Precast Industries, Inc., Sebring (863) 655-1515 ....ooccceuvmmeeeeeemsseerennns c2
Gate Precast Company, Jacksonville (904) 757-0860 . ..A1,B4,C3A
Gate Precast Company, Kissimmee (407) 847-5285 ...A1,C2
Metromont Corporation, Bartow (863) 440-5400 ... ..A1,C3A
Oldcastle Precast, Jacksonville (904) 768-7081 1
Pre-Cast Specialties Inc. (¥*), Pompano Beach (800) 749-4041 ......ccc.ccuuuvernennee c4
South Eastern Prestressed Concrete, Inc.,

West Palm Beach (561) 793-1177 B3,C3
Stabil Concrete Products, LLC, St. Petersburg (727) 321-6000..........cccccouuueene A1
Standard Concrete Products, Inc., Tampa (813) 831-9520.......cocccevuureneeene B4,C3
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Atlanta Structural Concrete Co., Buchanan (770) 646-1888...........cccouweeerenn. C4A
Colonial Construction, Concrete, Precast, LLC,
Elberton (941) 698-4180 c2

ConArt Precast, LLC, Cobb (229) 853-5000
Coreslab Structures (ATLANTA) Inc., Jonesboro (770) 471-1150...
Gulf Coast Pre-Stress, Inc., Jonesboro (228) 234-7866..
Metromont Corporation, Hiram (770) 943-8688..............
Standard Concrete Products, Inc., Atlanta (404) 792-1600..
Standard Concrete Products, Inc., Savannah (912) 233-8263
Tindall Corporation, Conley (800) 849-6383
Tindall Corporation, Conley (800) 849-6383

GPRM Prestress, LLC, Kapolei (808) 682-6000..............omreersmmrreersssseeees A1,B3,C4
GPRM Prestress, LLC, Puunene (808) 682-6000 c4

Hanson Structural Precast Eagle, Caldwell (208) 454-8116.
Teton Prestress Concrete, LLC., Idaho Falls (208) 523-6410

ATMI Precast, Aurora (630) 896-4679
AVAN Precast Concrete Products, Lynwood (708) 757-6200
County Materials Corporation, Champaign (217) 352-4181
County Materials Corporation, Salem (618) 548-1190. A1, B4, B4-IL, C4
Dukane Precast, Inc., Aurora (630) 355-8118 A1,B3,B3-IL, C3
Illini Concrete Company of lllinois, LLC, Tremont (309) 925-5290 ...B3, B3-IL
Ilini Precast, LLC, Marseilles (708) 562-7700 ........oureeereenereenenns B4, B4-IL, C3
Lombard Architectural Precast Products Co., Alsip (708) 389-1060............
Mid-States Concrete Industries, South Beloit (608) 364-1072....A1, B3, B3|
Prestress Engineering Corporation, Blackstone (815) 586-4239B4, B4-IL, C4
Spancrete of lllinois, Inc., Crystal Lake (815) 459-5580.

A1,AT, C3
.C3A

St. Louis Prestress, Inc., Glen Carbon (618) 656-8934.... B3, B3-IL,C3
Utility Concrete Products, LLC, Morris (815) 416-1000.. B1A,C1A
ATMI Indy, LLC, Greenfield (317) 891-6280 A1,C2A

Coreslab Structures (INDIANAPOLIS) Inc., Indianapolis (317) 353-2118...A1,C4A
Hoosier Precast LLC, Salem (812) 883-4665 B3,C1A
Precast, LLC dba Precast Specialties, Monroeville (260) 623-6131........ A1,B1
StresCore, Inc., South Bend (574) 233-1117 Cc2

Advanced Precast Co., Farley (563) 744-3909 C1A
Andrews Prestressed Concrete, Inc., Clear Lake (641) 357-5217............ B4, C4
Cretex Concrete Products Midwest, Inc.,

lowa Falls (515) 243-5118

A1, B4, B4-IL, C4A

MPC Enterprises, Inc., Mount Pleasant (319) 986-2226..........coueeermerene A1,C3A
PDM Precast, Inc., Des Moines (515) 243-5118 B3,C4
Coreslab Structures (KANSAS) Inc., Kansas City (913) 287-5725............ B4,C4
Prestressed Concrete, Inc., Newton (316) 283-2277 .....veververnnrnns A1,B4,C4

Stress-Cast, Inc., Assaria (785) 667-3905

KENTUCKY

Bristol Group, Inc., Lexington (859) 233-9050.........ccueceumeermmeermeeessnseen

de AM - RON Building Systems LLC, Owensboro (270) 684-6226........
Gate Precast Company, Winchester (859) 744-9481
Prestress Services Industries LLC, Lexington (859) 299-0461....... A1, B4, C4A
Prestress Services Industries LLC, Lexington (260) 724-7117..B4, B4-IL, C4A
Prestress Services Industries LLC, Melbourne (859) 441-0068................ B4,C3

Boykin Brothers, Inc./Louisiana Concrete Products,

Baton Rouge (225) 753-8722 A1,B4,C3A
F-S Prestress, LLC, Princeton (318) 949-2444 B4,C3
Fibrebond Corporation, Minden (318) 377-1030 .......cceevermerrernereessceesenees A1,C1A

Oldcastle Precast, Auburn (207) 784-9144

MARYLAND

Larry E. Knight, Inc., Glyndon (410) 833-7800 Cc2
Oldcastle Precast Building Systems Div., Edgewood (410) 612-1213A1, C3A

C3A

B2, C1
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MASSACHUSETTS

Oldcastle Precast, Inc./dba Rotondo Precast, Rehoboth (508) 336-7600..B4, C3
Unistress Corporation, Pittsfield (413) 499-1441..... ..
Vynorius Prestress, Inc., Salisbury (978) 462-7765 .

MICHIGAN

International Precast Solution, LLC, River Rouge (313) 843-0073.A1,B3,C3
Kerkstra Precast Inc., Grandville (800) 434-5830 .......cccceevvvuveurernnunns A1,B3,C3A
Nucon Schokbeton / Stress-Con Industries, Inc.,

Kalamazoo (269) 381-1550
Peninsula Prestress Company, Wyoming (517) 206-4775.....
Stress-Con Industries, Inc., Detroit (313) 873-4711....
Stress-Con Industries, Inc., Saginaw (989) 239-2447.

MINNESOTA

Crest Precast, Inc., La Crescent (507) 895-8083..........cocvereerrrereenesrnseeseens B3A,C1A
Cretex Concrete Products Midwest, Inc., Maple Grove (763) 545-7473B4, C2
Fabcon, Savage (800) 727-4444 A1,B1,C3A
Hanson Structural Precast Midwest, Inc., Maple Grove (763) 425-5555.... A1, C4A
Molin Concrete Products Co., Lino Lakes (651) 786-7722
Wells Concrete Products, Albany (320) 845-2299........
Wells Concrete Products Co., Wells (507) 553-3138...

A1,B4,C3A
...B4,C1
B3,C3
...B4,C3

F-S Prestress, LLC, Hattiesburg (601) 268-2006 B4, C4
Gulf Coast Pre-Stress, Inc., Pass Christian (228) 452-9486............ccceuuenunn. B4, C4
J.J. Ferguson Prestress-Precast Company, Inc., Greenwood (662) 453-5451 ..B4
Jackson Precast, Inc., Jackson (601) 321-8787.......... .

Tindall Corporation, Moss Point (228) 435-0160

Coreslab Structures (MISSOURI) Inc., Marshall (660) 886-3306...A1, B4, C4A
County Materials Corporation, Bonne Terre (573) 358-2773...
Mid America Precast, Inc., Fulton (573) 642-6400

Prestressed Casting Co., Ozark (417) 581-7009 ca
Prestressed Casting Co., Springfield (417) 869-1263 .........cccoummeeceeeuenns A1,C3A

MONTANA

Missoula Concrete Construction, Missoula (406) 549-9682 ....

Montana Prestressed Concrete, Billings (605) 718-4111

Montana Prestressed Concrete - MT City Plant,
Montana City (406) 442-6503 B4

NEBRASKA

Concrete Industries, Inc., Lincoln (402) 434-1800.........ccocveevemvererrneenerenns
Coreslab Structures (OMAHA) Inc., LaPlatte (402) 291-0733 ..
Enterprise Precast Concrete, Inc., Omaha (402) 895-3848........cccouuveveen.
Stonco, Inc., Omaha (402) 556-5544

Newstress Inc., Epsom (603) 736-9348 B3,C3
NEW JERSEY
Boccella Precast LLC, Berlin (856) 767-3861 Cc2
Jersey Precast, Hamilton Township (609) 689-3700........ccccccceeerumrseerrenne B4, C4
Northeast Precast*, Millville (856) 765-9088 B2,C2
Precast Systems, Inc., Allentown (609) 208-1987 ......ccoeeceueumeecrrumresersusenns B4, C4
NEW MEXICO
Castillo Prestress, Belen (505) 864-0238, B4,C4
Coreslab Structures (ALBUQUERQUE) Inc.,
Albuquerque (505) 247-3725 A1,B4,C4A

Ferreri Concrete Structures, Inc., Albuquerque (505) 344-8823.......... A1,C4A

NEW YORK

David Kucera Inc., Gardiner (845) 255-1044 A1,G
Lakelands Concrete Products, Inc., Lima (585) 624-1990............ A1,B3A,C3A
Oldcastle Precast Building Systems Div., Selkirk (518) 767-2116......B3, C3A
The Fort Miller Co., Inc., Greenwich (518) 695-5000............ccceeuue... B3,C1
The L.C. Whitford Materials Co., Inc., Wellsville (585) 593-2741 ...B4,C3

NORTH CAROLINA

Gate Precast Company, Oxford (919) 603-1633
International Precast Inc., Siler City (919) 742-3132..
Metromont Corporation, Charlotte (704) 372-1080...
Prestress of the Carolinas, Charlotte (704) 587-4273
S & G Prestress Company, Wilmington (910) 763-7702.......cccccvmeeeeurrerecens B4, C3

Utility Precast, Inc., Concord (704) 721-0106 B3A
NORTH DAKOTA
Wells Concrete, Grand Forks (701) 772-6687 C4A
DBS Prestress of Ohio, Huber Heights (937) 878-8232........ccoeeeeevmeeeeevsnecerennns c
Fabcon LLC, Grove City (614) 875-8601 A1,C3A
High Concrete Group LLC, Springboro (937) 748-2412.......cceccevureceuenne A1,C3A
KSA, Sciotoville (740) 776-3238 Cc2
Mack Industries, Inc., Valley City (330) 483-3111 c3
Prestress Services Industries LLC, Grove City (614) 871-2900......cc..... B4, C1

Prestress Services Industries of Ohio, LLC, Mt. Vernon (800) 366-8740B4, C3
Prestress Services Industries of Ohio, LLC, Mt. Vernon (740) 393-1121B3, C1
A1,C4A

Sidley Precast, Thompson (440) 298-3232

OKLAHOMA

Coreslab Structures (OKLA) Inc. (Plant No.1),
Oklahoma City (405) 632-4944
Coreslab Structures (OKLA) Inc. (Plant No.2),
Oklahoma City (405) 672-2325
Coreslab Structures (TULSA) Inc., Tulsa (918) 438-0230...
Tulsa Dynaspan, Inc., Broken Arrow (918) 258-1549

Knife River Corporation, Harrisburg (541) 995-6327 ......c.ccmmrreerrnnnns A1,B4,C4
R.B. Johnson Co., McMinnville (503) 472-2430 B4, C3

PENNSYLVANIA

Advantage Precast Solutions, LLC, Saxonburg (724) 352-5600........cccc.ccsneeee c1
Concrete Safety Systems, LLC, Bethel (717) 933-4107
Conewago Precast Building Systems, Hanover (717) 632-7722.......... A1, C2A
Dutchland, Inc., Gap (717) 442-8282

Fabcon East, LLC, Mahanoy City (570) 773-2480
High Concrete Group LLC, Denver (717) 336-9300
J &R Slaw, Inc., Lehighton (610) 852-2020
Newcrete Products, Roaring Spring (814) 224-2121....
Nitterhouse Concrete Products, Inc., Chambersburg
Northeast Prestressed Products, LLC, Cressona (570) 385-2352...
Pittsburgh Flexicore Company, Inc., Donora (724) 258-4450
Say-Core, Inc., Portage (814) 736-8018
Sidley Precast, Youngwood (724) 755-0205
Universal Concrete Products Corporation, Stowe (610) 323-0700....A1, C3A
US Concrete Precast Group Mid-Atlantic, Middleburg (570) 837-1774..A1, C3A

SOUTH CAROLINA

Florence Concrete Products, Inc., Sumter (803) 775-4372...
Metromont Corporation, Greenville (864) 295-0295

Tekna Corporation, Charleston (843) 853-9118
Tindall Corporation, Fairforest (864) 576-3230.......ccewwwwrmmreeressseesessnnees

SOUTH DAKOTA

Gage Brothers Concrete Products Inc., Sioux Falls (605) 336-1180...A1, B4, C4A

Construction Products, Inc. of Tennessee, Jackson (731) 668-7305..... B4, C4
Gate Precast Company, Ashland City (615) 792-4871 ...
Mid South Prestress, LLC, Pleasant View (615) 746-6606 ..
Prestress Services Industries of TN, LLC, Memphis (901) 775-9880..
Ross Prestressed Concrete, Inc., Bristol (423) 323-1777
Ross Prestressed Concrete, Inc., Knoxville (865) 524-1485 ..
Sequatchie Concrete Service, Inc., Chattanooga (423) 867-4510.......

..A1, B3, C3A
A1, B4, C3
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Coreslab Structures (TEXAS) Inc., Cedar Park (512) 250-0755.........co.... A1,C4A
CXT, Inc., Hillsboro (254) 580-9100
Eagle Precast Corporation, Decatur (940) 626-8020 .
East Texas Precast Co., LTD., Hempstead (936) 857-5077 .....o..cccermmrreeesmssseeees
Enterprise Concrete Products, LLC, Dallas (214) 631-7006......
Gate Precast Company, Hillsboro (254) 582-7200 A1
Gate Precast Company, Pearland (281) 485-3273
GFRC Cladding Systems, LLC, Garland (972) 494-9000
Heldenfels Enterprises, Inc., Corpus Christi (361) 883-9334
Heldenfels Enterprises, Inc., San Marcos (512) 396-2376.....
Manco Structures, Ltd., Schertz (210) 690-1705
North American Precast Company, San Antonio (210) 509-9100........ A1,C3A
Rocla Concrete Tie, Inc., Amarillo (806) 383-7071 c2

Tindall Corporation, San Antonio (210) 248-2345........cccmernmeeeseeeeseens A1,C2A

Hanson Structural Precast Eagle, Salt Lake City (801) 966-1060...A1, B4, C4A, G
B2,C1

Harper Contracting, Salt Lake City (801) 326-1016.
Owell Precast LLC, Bluffdale (801) 571-5041
The Shockey Precast Group, LLC, Harriman (540) 667-7700 ........cooeeeccccerrurenees c3

VERMONT

Dailey Precast, Shaftsbury (802) 442-4418......

..A1,B4A,C3A

J. P. Carrara & Sons, Inc., Middlebury (802) 3 A1,B4A,C3A
S.D. Ireland Companies, South Burlington (802) 658-0201 .......eecceeeeereesnnnes A1
VIRGINIA
Atlantic Metrocast, Inc., Portsmouth (757) 397-2317 ....eeveevernernenn B4, C4
Bayshore Concrete Products Corporation,
Cape Charles (757) 331-2300 B4, C4

Bayshore Concrete Products/Chesapeake, Inc.,

Chesapeake (757) 549-1630
Coastal Precast Systems, LLC, Chesapeake (757) 545-5215
Metromont Corporation, Richmond (804) 222-8111
Smith-Midland Corporation, Midland (540) 439-3266
The Shockey Precast Group, Fredericksburg (540) 898-1221 ..
The Shockey Precast Group, Winchester (540) 667-7700.. .
Tindall Corporation, Petersburg (804) 861-8447 ,

WASHINGTON

Bellingham Marine Industries, Inc., Ferndale (360) 676-2800....
Bethlehem Construction, Inc., Cashmere, WA (509) 782-1001
Central Pre-Mix Prestress Co., Spokane (509) 533-0267 .......

Concrete Technology Corporation, Tacoma (253) 383-3545...
CXT, Inc., Spokane (509) 921-8716
CXT, Inc., Spokane (509) 921-7878
EnCon Northwest, LLC, Camas (360) 834-3459
EnCon Washington, LLC, Puyallup (253) 846-2774 ......cccommeeeerrmseerrssenes
Wilbert Precast, Inc., Yakima (509) 248-1984

B4, C3

.A1,B2,C3
.A1,C3A
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WEST VIRGINIA

Carr Concrete Corporation, Waverly (304) 464-4441
Eastern Vault Company, Inc., Princeton (304) 425-8955
voestalpine Nortrak, Inc., Cheyenne (509) 220-6837

WISCONSIN

Advance Cast Stone Co., Inc., Random Lake (920) 994-4381
County Materials Corporation, Eau Claire (800) 729-7701....
County Materials Corporation, Roberts (800) 426-1126
International Concrete Products, Inc., Germantown (262) 242-7840..A1, C1

MidCon Products, Inc., Hortonville (920) 779-4032 .......eeervenerernenns A1,C1

Spancrete, Inc., Valders (920) 775-4121 B4,C3

Stonecast Products, Inc., Germantown (262) 253-6600...........cc.ceeeerervennee A1,C1

Wausau Tile Inc., Rothschild (715) 359-3121 AT
CANADA

Armtec Limited Partnership, Richmond (604) 278-9766 ........cc...... A1,B4,C3

Strescon Limited, Saint John (506) 633-8877 ... A1, B4, C4A

Artex Systems Inc., Concord (905) 669-1425 A1
Global Precast INC, Maple (905) 832-4307 A1l
Prestressed Systems, Inc., Windsor (519) 737-1216 .....coeccceuemeeeermrsnecrenninnes B4, C4

Betons Prefabriques du Lac Inc., Alma (418) 668-6161....

Betons Prefabriques du Lac, Inc., Alma (418) 668-6161....

Betons Prefabriques Trans. Canada Inc.,
St. Eugene De Grantham (819) 396-2624 ..........coreerimmsreesssssseennns

Prefab De Beauce, Sainte-Marie De Beauce (418) 387-7152.....ccevvevereen A1,C3

Strescon Limited, Beford (902) 494-7400

PRETECSA, S.A. DE C.V., Atizapan De Zaragoza (000) 000-0000 ................ A1,G
Willis De Mexico S.A. de C.V., Tecate A1,C1,G
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PCI-Qualified & PCl-Certified Erectors

(as of December 2012

When it comes to quality, why take chances? When you need
precast or precast, prestressed concrete products, choose a PCl-
Qualified/Certified Erector. You'll get confirmed capability with a
quality assurance program you can count on.

Whatever your needs, working with an erector who is PCl
Qualified/Certified in the structure categories listed will benefit
you and your project.

« You'll find easier identification of erectors prepared to fulfill
special needs.

- You'll deal with established erectors.

» Using a PCl-Qualified/Certified Erector is the first step toward
getting the job done right the first time, thus keeping labor
costs down.

« PCl-Qualified/Certified Erectors help construction proceed
smoothly, expediting project completion.

Guide Specification
To be sure that you are getting an erector from the PCI Field

GROUPS

Category S1 -

Simple Structural Systems

This category indudes horizontal decking members (e.g. hollow-core slabs on masonry
walls), bridge beams placed on cast-in-place abutments or piers, and single-lift wall
panels.

Category S2 -

Certified erectors are listed in blue.

ALABAMA

Masonry Arts, Inc. (¥), Bessemer (205) 428-0780 A
ARIZONA
Coreslab Structures (ARIZ), Inc., Phoenix (602) 237-3875......ccoveeverreerrennne S2,A

TPAC, Phoenix (602) 262-1360

ARKANSAS

Coreslab Structures (ARK) Inc., Conway (501) 329-3763.........ccommerremmmeeersssnnnns S2

CALIFORNIA

Coreslab Structures (L.A.), Inc., Perris (951) 943-9119
Walters & Wolf Precast, Fremont (510) 226-9800

COLORADO

Encon Field Services, LLC, Denver (303) 287-4312
Gibbons Erectors, Inc., Englewood (303) 841-0457
Rocky Mountain Prestress, Denver (303) 480-1111 ....
S. F. Erectors Inc., Elizabeth (303) 646-6411

CONNECTICUT

Blakeslee Prestress, Inc., Branford (203) 481-5306 S2
Jacob Erecting & Construction LLC, Durham (860) 788-2676........cccoccconmeuenne S2,
.Y FLORIDA

Concrete Erectors, Inc., Altamonte Springs (407) 862-7100..
Finfrock Industries, Inc., Orlando (407) 293-4000
Florida Builders Group, Inc., Miami (305) 278-0098
Florida Precast Industries, Sebring (863) 655-1515........
Gate Precast Erection Co., Kissimmee (407) 847-5285 ...
James Toffoli Construction Company, Inc., Fort Myers (2

Complex Structural Systems

This category inludes everything outlined in Category S1 as well as total-precast, multi-
product structures (vertical and horizontal members combined) and single- or multistory
load-bearing members (including those with architectural finishes).

DIRECTORY S

Certification Program, use the following guide specification for
your next project:

“Erector Qualification: The precast concrete erector shall be
fully qualified or certified by the Precast/Prestressed Concrete
Institute (PCI) prior to the beginning of any work at the jobsite.
The precast concrete erector shall be qualified or certified in
Structure Category(ies): [Select appropriate groups and
categories S1 or S2 and/or A1]”

Erector Classifications

The PCI Field Certification Program is focused around three
erector classifications. The standards referenced are found in the
following manuals:

MNL-127 Erector’s Manual - Standards and Guidelines for the
Erection of Precast Concrete Products

MNL-132 Erection Safety Manual for Precast and Prestressed
Concrete

Category A -

Architectural Systems

This category includes non-load-bearing cladding and GFRC products, which may be
attached toa supporting structure.

Pre-Con Construction of Tampa Inc., Tampa (813) 626-2545 ...
Prestressed Contractors Inc., Palm Beach Gardens (561) 741-4
Solar Erectors U. S. Inc., Medley (305) 825-2514
Specialty Concrete Services, Inc., Altoona (352) 669-8888
Structural Prestressed Industries, Inc., Medley (305) 556-6699...
Summit Erectors, Inc., Jacksonville (904) 783-6002

Big Red Erectors Inc., Covington (770) 385-2928 S2,A
ConArt Precast, LLC, Cobb (229) 853-5000 S2,A
Precision Stone Setting Co., Inc., Hiram (770) 439-1068.......c...cooevermeerrnecnes S2,A
Rutledge & Son’s, Woodstock (770) 592-0380 S2
Precision Precast Erectors, LLC, Worley (208) 660-5223 .......cccovveeceeererernnenne S2,A
ILLINOIS
Area Erectors, Inc., Rockford (815) 562-4000 S2,A
Creative Erectors, LLC, Rockford (815) 229-8303 S2,A

Mid-States Concrete Industries, South Beloit (800) 236-1072.. .S2
Spancrete of lllinois, Inc., Crystal Lake (815) 459-5580........
Trinity Roofing Service Inc, Blue Island (708) 385-7830

Stres Core Inc., South Bend (574) 233-1117 S1
Cedar Valley Steel, Inc., Cedar Rapids (319) 373-0297 ......covuvvverrmmeeeerssseeeeenns S2,A
Topping Out Inc. / dba Northwest Steel Erection,

Des Moines (800) 247-5409 S2
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Carl Harris Co., Inc., Wichita (316) 267-8700 S2,A
Crossland Construction Company, Inc., Columbus (620) 429-1414......... S2,A
Ferco, Inc., Salina S1
Topping Out Inc. / dba Davis Erection Kansas City, Kansas City (800) 613-9547 ....S2

MARYLAND

DLM Contractors, LLC, Upper Marlboro (301) 877-0000............cevrvemmrrernereens S2,A
E & B Erectors, Inc., Pasadena (410) 360-7800
E.E. Marr Erectors, Inc., Baltimore (410) 837-1641
L.R. Willson & Sons, Inc., Gambrills (410) 987-5414....

Mid Atlantic Precast Erectors, Inc., Baltimore (410) 837-1641.... B A
Oldcastle Building Systems Div. / Project Services,

Baltimore (518) 767-2116 S2,A
American Aerial Services, Inc., Falmouth (207) 797-8987 ......cccuvveecmmmeerrssnnnns S1
Cianbro Corporation, Pittsfield (207) 679-2435 S2
Reed & Reed, Inc., Woolwich (207) 443-9747 S2,A

MASSACHUSETTS
Prime Steel Erecting, Inc., North Billerica (978) 671-0T11...cocccvvvevermererneneene S2,A

MICHIGAN
Assemblers Precast & Steel Services, Inc., Saline (734) 429-1358............. S2,A
Devon Contracting, Inc., Detroit (313) 221-1550 S2,A
G2 Inc., Cedar Springs (616) 696-9581 S2,A
Pioneer Construction Inc., Grand Rapids (616) 247-6966 ...........couwwceeermreeereinnns S2

MINNESOTA
Amerect, Inc., Newport (651) 459-9909 A
Fabcon, Inc., Savage (952) 890-4444 S2

Hanson Structural Precast Midwest, Inc., Maple Grove (763) 425-5555 S2, A
Molin Concrete Products Company, Lino Lakes (651) 786-7722..... ..S2,A
Wells Concrete Products Co., Wells (507) 553-3138 ..S2,A

Bracken Construction Company, Inc., Jackson (601) 922-8413................ S2,A

Acme Erectors, Inc., St. Louis (314) 647-1923 S2,
J. E. Dunn Construction Company, Kansas City (816) 474-8600.
Prestressed Casting Co., Springfield (417) 869-7350

NEBRASKA

Moen Steel Erection, Inc., Omaha (402) 884-0925
Structural Enterprises Incorporated, Lincoln (402) 423-3469....
Topping Out Inc. / dba Davis Erection Lincoln, Lincoln (800) 88
Topping Out Inc. / dba Davis Erection Omaha, Omaha (800) 279-1201 S2, A

American Steel & Precast Erectors, Inc., Greenfield (603) 547-6311........ S2,A

NEW JERSEY

CRV Precast Construction LLC, Eastampton (800) 352-1523...
J. L. Erectors, Inc., Blackwood (856) 232-9400
JEMCO-Erectors, Inc., Shamong (609) 268-0332
Jonasz Precast, Inc., Westville (856) 456-7788

NEW MEXICO

Ferreri Concrete Structures, Inc., Albuquerque (505) 344-8823.....
Structural Services, Inc., Albuquerque (505) 345-0838

NEW YORK

J.C. Steel Corp., Bohemia (631) 563-3545 A
Koehler Masonry, Farmingdale (631) 694-4720 S1
Oldcastle Building Systems Div. / Project Services,

| Manchester (518) 767-2116 S2,A

Oldcastle Building Systems Div. / Project Services,
Selkirk (518) 767-2116
The L.C. Whitford Co., Inc., Wellsville (585) 593-2741 ......cccoocvvcvvvssvsssssssssssssssiers S2

NORTH CAROLINA

Buckner Steel Erection Inc., Graham (336) 376-8888......
Carolina Precast Erectors, Inc., Taylorsville (828) 635-1
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NORTH DAKOTA

Comstock Construction, Wahpeton (701) 642-3207 .......coeeeermmmeersssssseessssenns S2
PKG Contracting, Inc., Fargo (701) 232-3878 S2
Wells Concrete, Grand Forks (701) 772-6687 S2

Precast Services, Inc., Twinsburg (330) 425-2880....
Sidley Precast Group, Thompson (440) 298-3232
Sofco Erectors, Inc., Cincinnati (513) 771-1600

OKLAHOMA

Allied Steel Construction Co., LLC, Oklahoma City (405) 232-7531.......... S2,A
Bennett Steel, Inc., Sapulpa (918) 260-0773 S1
Coreslab Structures (OKLA), Inc., Oklahoma City (405) 632-4944............. S2,A

PENNSYLVANIA

Century Steel Erectors, Kittanning (724) 545-3444
Conewago Enterprises, Inc., Hanover (717) 632-7722 ..
High Concrete Group, Denver (717) 336-9300
Kinsley Construction Inc., York (717) 757-8761
Maccabee Industrial, Inc., Belle Vernon (724) 930-7557 ....cccnmeeeeessneeeeenns S2,A
Nitterhouse Concrete Products, Inc., Chambersburg (717) 267-4505........
Patterson Construction Company, Inc., Monongahela (724) 258-4450....... S1

SOUTH CAROLINA

Davis Erecting & Finishing, Inc., Greenville (864) 220-0490
Florence Concrete Products Inc., Florence (843) 662-2549
Tindall Corporation, Fairforest (864) 576-3230

SOUTH DAKOTA

Fiegen Construction Co., Sioux Falls (605) 335-6000 ............coueveurerereceusnecees S2,A
TENNESSEE

Hoosier Prestress, Inc., Brentwood (615) 661-5198 S2

River City Erectors, LLC, Rossville (901) 861-6174 A
TEXAS

Derr and Isbell Construction, LLC, Euless (817) 571-4044...........cnn... S2,A

Empire Steel Erectors LP, Humble (281) 548-7377 A

Gate Precast Company, Pearland (281) 485-3273 S1

Gulf Coast Precast Erectors, LLC, Hempstead (832) 451-4395......ccccomerrrnennene S2

Precast Erectors, Inc., Hurst (817) 684-9080 S2,A
UTAH

Hanson Structural Precast Eagle, Salt Lake City (801) 966-1060................ S2,A

OutWest C & E Inc., Bluffdale (801) 446-5673 S2,A
VERMONT

CCS Constructors LLC, Morrisville (802) 888-7701 S2
VIRGINIA

Sprinkle Masonry Inc., Chesapeake (757) 545-8435 A

The Shockey Precast Group, Winchester (540) 665-3253.......ccouwwvevemmrerreenns S2,A

WASHINGTON

Central Pre-Mix Prestress Co., Spokane Valley (509) 536-3334.

WISCONSIN

Miron Construction Co. Inc., Neenah (920) 969-7000........coooecceemrreersssnreeeens S2,A
Spancrete, Valders (920) 775-4121 S2,A
Spancrete, Waukesha (414) 290-9000 S2,A
The Boldt Company, Appleton (920) 225-6127 S2,A

Visit www.pci.org for the most up-to-date listing of PCl-Certified plants.



-
— - i

custom precast

When you contact Wausau Tile for your unique project,
know you are working with one company that:

* Has experienced in-house designers providing technical assistance
to help develop your ideas MADE IN

* Produces the molds for the project WAU SAUW

e Manufactures the product
e Is PCI certified to make sure you get the highest quality
e Made in the USA for the past 60 years P wausautile.com | 800.388.8728

Woausau Tile




Will Your Buddmg Stand Up to an Earthquake or a Fire?

PCI Announces New Publications

Seismic Design of Precast / Prestressed Concrete Structures,
Second Edition (MINL-140-12)
This new manual assists in the design of precast concrete structures using the seismic design provisions

of the 2006 edition of the International Building Code. These provisions are discussed in detail and
illustrated with examples of typical building and parking structures located in regions of low-,

moderate-, and high-seismic hazard.

Design for Fire Resistance of Precast Prestressed Concrete,
Third Edition (MNL 124-1T1)

This manual has been used by designers for almost 30 years, and much of it has been reproduced or
referenced in the model building codes and the International Building Code.

This manual is the first PCI publication to be cobranded with the International Code Council (ICC). In
addition, it has been issued an evaluation report (ESR-1997) through the ICC Evaluation Service.

These manuals are available as electronic publications for easy viewing on your computer, Kindle, or other digital reading

device. Visit www.pci.org/epubs for purchase and download.
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P CI Precast/Prestressed Concrete Institute

200 West Adams Street | Suite 2100 | Chicago, IL 60606-5230
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