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ADVANCING THE DESIGN AND 
QUALITY OF STRUCTURES 

Role Of The Technical Institute 

10–28–10 

THE 
TECHNICAL 
INSTITUTE 

The Technical Institute 

• Purpose 
– Develop & Advance Technology 
– Set Technical & Professional Standards 
– Provide Information Exchange Forum  
– Maintain Industry “Body of Knowledge” 
– Promote Industry Growth 

The Technical Institute 

• Structure 
– Legally Chartered 
– Clearly Stated Purpose 
– Rational Membership Requirements 
– Established Governance 
– Perpetual Commitment 
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The Technical Institute 

• Knowledge Model 

The Technical Institute 

• Stature 
– Industry Standing 
– Clearly Stated Purpose 
– Established Governance 
– Broad Professional Involvement 
– Perpetual Commitment 

The Technical Institute 

• Quality System 
– Accreditation 
– Personnel Certification Program 
– Fabrication Process Quality 

Standards 
– Independent Audits 
– Feedback and Recourse Process 

The Technical Institute 

• Institute-Based Certification 
– AISC, PCI Collaboration 
– Identified 12 Key Attributes 

Introduction

technical institutes

Technical Institutes
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Color logos

Black only logos

Reverse logos
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STEEL ON THE RISE

By Brian Raff, P.E. 
Specifiers rely on nationally recognized certification programs to ensure 
that a steel fabricator’s procedures meet acceptable quality standards. 
In fact, the members attending the 2009 general meeting of the AASHTO 
Subcommittee on Bridges and Structures expressed support for and en-
dorsed national industry certification programs for personnel, production 
and quality control related to fabricated structural bridge components 
and processes.

In 1976, the American Institute of Steel Construction (AISC), the not-
for-profit technical institute established in 1921 to serve the U.S. structural 
steel design community and construction industry, started its certification 
program to establish an industry standard that would enable fabricators 
to demonstrate that they have a quality system in place. Today, AISC is 
the largest nationally recognized quality certification program for the steel 
industry and has over 325 AISC certified bridge fabricators and over 1,000 
program participants worldwide.  

In recent years, several new certification programs have surfaced. 
Barriers to entry are relatively low, and since the details of AISC’s certified 
quality management system are freely available to the public, they have 
been used as the basis for programs developed by consultants and other 
independent entities. However, the requirements alone do not guarantee 
an effective quality certification program. It is important for specifiers and 
owners to recognize what sets AISC apart from competing certification 
efforts, and to require AISC certification as a means of ensuring quality on 
steel building and bridge projects.  
Following is a list of 12 items that comprise a comprehensive quality cer-
tification program.  

Industry standing. The AISC certification program relies on an ex-
tremely wide and diverse knowledge base focused on advancing qual-
ity. AISC is recognized within the steel design and construction industry 
as the preeminent forum and principal body of knowledge. As a national 
technical institute, AISC facilitates the exchange of knowledge across the 
full spectrum of industry stakeholders. With a well organized membership 
base and a focus on collaboration and dissemination of information, AISC 
provides a framework that other profit-oriented consultants cannot.  

Clearly stated purpose. A comprehensive quality certification pro-
gram must serve as an effective engine for improvement, with a core 
purpose to advance quality within the steel industry. Its purpose must be 
stated transparently, with no hidden agenda. AISC is motivated to support 
the overall steel design and construction industry as a non-profit techni-
cal institute; it does not cater to corporate or individualistic agendas but 
forms strategic relationships for the greater good of the industry. 

Broad professional involvement. A comprehensive quality certi-
fication program must apply the best available professional qualifications, 
operational experience, and up-to-date knowledge to develop quality 
standards. AISC certification has committee participation that reflects a 
diverse and balanced mix of technical subject matter experts including 
fabricators, erectors, design engineers, code officials, DOT representatives 
and FHWA representatives.

Governance and consensus. A comprehensive certification pro-
gram must apply its body of knowledge in a fair and balanced manner 
that reflects the true consensus of the construction industry. AISC has 
defined a governance structure with established procedures controlling 
the development of technical methods and quality standards.

Deliverables. A comprehensive quality management system must 
deliver a final “product” that adds value and helps fabricators improve. 
The product of the AISC certification program is an audited and certified 
quality management system, however, each certified fabricator receives 
a physical audit report summarizing a company’s strengths and deficien-
cies. As a benefit to specifiers and project owners, any AISC certified com-
pany can provide their latest audit report upon request. This is where the 
AISC certification program may differ from other certification programs. 

Validation. A comprehensive certification program must be able 
to validate key elements of knowledge, particularly new and/or complex 
technical methods and quality standards, prior to application. Technical 
institutes provide consensus-based program development, oversight 
committees, expert review panels, and public review procedures for this 
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ARE ALL CERTIFICATION PROGRAMS CREATED EQUAL?
Close examination shows certain certification programs stand apart from the rest

Welding a steel girder at AISC certified NSBA member fabricator Industrial Steel 
Construction, Gary, Ind. continued on page S13

The Racoon Creek steel bridge under construction in Pike County, Ky.

ENR_Steel_9_16_09.indd   9 9/8/09   3:07:40 PM

  Supplement to ASPIRE Fall 2009   |  1 

CERTIFICATION 
RELIES ON A BODY 
OF KNOWLEDGE 
AND CONTINUOUS 
IMPROVEMENT 
AASHTO resolution endorses certi!cation programs 
by technical institutes to ensure that products 
meet speci!cations and remain on cutting edge of 
improvements

By William N. Nickas, P.E., and Dean A. Frank, P.E., 
Precast/Prestressed Concrete Institute

The American Association of State Highway 
and Transportation O!cials (AASHTO) has 
released a resolution supporting the speci-
"cation of components for bridge construc-
tion that have been fabricated using certi"ed 
quality-control and production procedures. 
The resolution additionally recognizes that a 
national technical institute is uniquely quali-
"ed to develop and deliver certi"cation pro-
grams for its speci"c industry.

The resolution, endorsed by the AASHTO 
Subcommittee on Bridges & Structures dur-
ing its recent 2009 general meeting, calls 
for recognition of “national industry certi"-
cation programs for personnel, production, 
and quality control related to fabricated 
structural bridge components and process-
es.” It cites a number of reasons that techni-
cal institutes are the best option to ensure 

that standards and certi"cation procedures 
fully engage current research results and 
state-of-the-art techniques. This body of 
knowledge, which is constantly evolving, 
is the foundation of the technical institute 
and the institute remains its guardian.

The resolution was crafted to address the re-
cent proliferation of “certi"cation” programs, 
which has caused confusion in the market-
place. Private commercial concerns and 
groups from other industries have developed 
inspection programs—often based on stan-
dards published by technical institutes—
that are touted as certi"cation programs. 
They have led some speci"ers to believe that 
their certi"cation programs o#er procedures 
and results compatible with certi"cation by 
the industry technical institute.

The Federal O!ce of Management and 
Budget has stated that government agen-
cies are encouraged to reference nonpro"t, 
consensus-based standards and partici-
pate with these institutes, rather than cre-
ate their own requirements. Programs that 
lack the foundations of strong research, 
the organization of technical committees 
to gather consensus, or the ongoing com-
mitment to a continuous improvement 
process, will fail to meet the standards-de-
velopment requirements of the American 
National Standards Institute.

Also, adoption of certi"cation programs 
outside an industry’s nationally recognized 
technical institute e#ectively fragments 
the industry’s quality-assurance machin-
ery and isolates groups of fabricators from 
immediate access to the industry’s o!cial, 
continuously evolving body of knowledge. 
More than that, new certi"cation programs 

may create confusion by establishing paral-
lel but inconsistent procedures, references, 
and benchmarks. An industry must be at-
tuned to one national standard.

As the AASHTO resolution makes clear, 
technical institutes o#er signi"cant ben-
e"ts that other certifying entities cannot 
provide (to read the complete resolution, 
see the sidebar on the following page). Us-
ing a certi"cation program is important, it 
notes, because state departments of trans-
portation above all else must ensure the 
safety of the construction team and struc-
ture users. The resolution further states that 
the best way to provide such assurance is 
through “consistency of results and quality” 

INSTITUTE CERTIFICATION since 1967

Supplement to ASPIRE™

Certi"cation programs are much more than 
checklists used to conduct inspections. E#ec-
tive, credible certi"cation programs are based 
on an industry’s body of knowledge, from 
which all related industry standards and state-
of-the-art procedures are derived. This body of 
knowledge tells us what the industry can do 
with a particular material, product, or system 
and explains how it can be done reliably. The 
primary purpose of a certi"cation program 
is to help ensure that products are manufac-
tured in accordance with speci"cations and 
customer expectations. It is therefore critical 
that certi"cation programs be continuously 
linked as closely as possible to the source of 
the industry’s body of knowledge: the national 
technical institute.

   Certi!cation
Much more than a checklist
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Top Photo: Modern prestressed concrete manufacturing facilities require sophisticated industrial engineering capability. (Photo: Northeast Prestressed Products LLC, Cressona, Pa.)
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TECHNOLOGY 
DEVELOPMENT 

Technology Development 

•  Transportation Sector 
– Need to minimize closure of roads 

and bridges 
– Precast concrete bridge systems 

can include piers, girders, deck, 
railings 

– Total bridge can be built during one 
weekend 

Technology Development 

• High-Performance Concrete  
I-Beam vs. High-Strength Steel 
– Same span 
– Same spacing 
– Same depth 
– Lower cost 

•  2 meters (78”) 
Deep 

Technology Development 



10/26/10 

4 

Technology Development 

• Precast Concrete Pier Segments  

Technology Development 

• Precast Concrete Pier Segments 

Technology Development 

• Precast Concrete Spliced U-Beam 

Technology Development 

• Precast Concrete Spliced U-Beam 



10/26/10 

5 

Technology Development 

• Precast Concrete Curved Box Beam 

SUSTAINABILITY 

Sustainability: A Brief History 

•  1798  Thomas Malthus writes “An Essay on the Principle of Population”  
•  1962  Rachel Carson writes “Silent Spring” 
•  1966  US Congress passes Endangered Species Act 
•  1967  Environmental Defense Fund established 
•  1968  Apollo 8 sends back Earthrise photos from space 
•   Paul R. Ehrlich writes “The Population Bomb” 

Sustainability: A Brief History 

•  1969  Greenpeace founded to protest whale hunting 
•   US Congress passes National Environmental Policy Act (NEPA) 
•   US Advanced Research Projects Agency launches ARPANET  
•  1970  US Environmental Protection Agency (EPA) established 
•   First Earth Day (April 22) 

AN ACT TO ESTABLISH A NATIONAL POLICY FOR  THE 
ENVIRONMENT, TO PROVIDE FOR THE  ESTABLISHMENT OF A 

COUNCIL ON ENVIRONMENTAL  QUALITY, AND FOR OTHER 
PURPOSES, 1969 (83 Stat. 852) 

 
Be it enacted by the Senate and House of Representatives of the United States of 
America in Congress assembled. That this Act may be cited as the "National 
Environmental Policy Act of 1969". 

PURPOSE 

SEC. 2. The purposes of this Act are: To declare a national policy which will 
encourage productive and enjoyable harmony between man and his environment; to 
promote efforts which will prevent or eliminate damage to the environment and 
biosphere and stimulate the health and welfare of man; to enrich the understanding 
of the ecological systems and natural resources important to the Nation; and to 
establish a Council on Environmental Quality. 

TITLE I 

DECLARATION OF NATIONAL ENVIRONMENTAL POLICY 

SEC. 101. (a) The Congress, recognizing the profound impact of man's activity on 
the interrelations of all components of the natural environment, particularly the 
profound influences of population growth, high-density urbanization, industrial 
expansion, resource exploitation, and new and expanding technological advances 
and recognizing further the critical importance of restoring and maintaining 
environmental quality to the overall welfare and development of man, declares that it 
is the continuing policy of the Federal Government, in cooperation with State and 
local governments, and other concerned public and private organizations, to use all 
practicable means and measures, including financial and technical assistance, in a 
manner calculated to foster and promote the general welfare, to create and maintain 
conditions under which man and nature can exist in productive harmony, and fulfill 
the social, economic, and other requirements of present and future generations of 
Americans. 

(b) In order to carry out the policy set forth in this Act, it is the continuing 
responsibility of the Federal Government to use all practicable means, consistent 
with other essential considerations of national policy, to improve and coordinate 
Federal plans, functions, programs, and resources to the end that the Nation may— 

(1) fulfill the responsibilities of each generation as trustee of the environment for 
succeeding generations; 
(2) assure for all Americans safe, healthful, productive, and aesthetically and 
culturally pleasing surroundings; 
(3) attain the widest range of beneficial uses of the environment without degradation, 
risk to health or safety, or other undesirable and unintended consequences; 
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Sustainability: A Brief History 

•  1971  Barry Commoner writes “The Closing Circle” 
•  1972  James Lovelock introduces “Gaia Hypothesis” 
•   US enacts 7 major environmental laws 
•  1973  US enacts Endangered Species Act, Safe Drinking Water Act 
•   “Internetwork protocol” (basis of Internet) invented 

f 

COMPUTER 
COMMUNICATION 

REVIEW 
A Quarterly Publication of the 

Special Interest Group on Data Communication 

JANUARY 1976 VOLUME 6 NUMBER 1 

CONTENTS: 
Wesley Chu and Fred Glaves, "Highlights of the Fourth 

Data Communication Symposium" . . . . . . . . . .  1 

From the Editor . . . . . . . . . . . . . . . . . . . . .  3 

W. Chou and P. McGregor, "Com~uter Communications: 

Network Devices and Functions" . . . . . . . . . .  5 

Andrew J. Viterbi, "Error Control for Data 

, 11 Communicatlon . . . . . . . . . . . . . . . . . . .  27 

Joe de Smet and Ray W. Sanders, "A Network Combining 

Packet Switching and Circuit Switching in a 

Common System" . . . . . . . . . . . . . . . . . .  38 

V. Cerf, A. McKenzie, R. Scantlebury, and 

H. Zimmermann, "Proposal for an International 

End to End Protocol" . . . . . . . . . . . . . . .  63 

/ \ // 
A11|oclallon 
for Computing / \ Machinery / 

\ / 

 

 

Clean Water Act 

Coastal Zone Management Act 

Federal Environmental Pesticide Control Act 

Marine Mammal Protection Act 

Ocean Dumping Act 

Federal Advisory Committee Act 

Water Pollution Control Act 

Sustainability: A Brief History 

•  1976  National Academy of Sciences reports to ozone layer damage 
•   US enacts 2 major resource conservation laws 
•  1977  Love Canal, New York, identified as chemical waste site 
•  1980  US Congress enacts “Superfund” law 

 

 

National Forest Management Act 

Resource Conservation and Recovery Act 

 

 

Comprehensive Environmental Response, 

Compensation, and Liability Act 

(CERCLA) 

Sustainability: A Brief History 

•  1983  UN forms World Commission on Environment and Development (WCED) 
•  1987  WCED issues “Our Common Future”  

–  Concept of Sustainable Development 
•  1989  Internet expands globally among universities and research labs 
•  1991  Beginning of rapid growth of Internet use by public 

Sustainability: A Brief History 

•  June 1992: First “Earth Summit” in Rio de 
Janeiro 
–  Five major environmental agreements signed 

–  “Rio Declaration” on Environment and Development 
•  Set forth 27 principles of Sustainable Development   

–  UN Framework Convention on Climate Change 
(FCCC) 

•  Addressed greenhouse gases 

•  Did not set specific limits or targets 

•  Provided basis for subsequent “protocols”   

•  Took effect in 1994 



10/26/10 

7 

Sustainability: A Brief History 

•  July 1997: Second “Earth Summit” in Kyoto 
–  Kyoto Protocol signed 

•  Main update to FCCC  

•  Agreement to reduce overall greenhouse gas emissions by 
5.2% relative to 1990 baseline 

•  Took effect in 2005  

Sustainability: What It Is 

“Humanity has the ability to make 
development sustainable: 

To ensure that it meets the needs of the present 
without compromising the ability of future 

generations to meet their own needs.” 

— Report of the 1987 World Commission on Environment 
and Development: “Our Common Future”  

Sustainability: What It Is 

Ecological 

Social 

Scope of Value 

Economic 

Sustainability: What It Is 

• Economic 
– Follow best practices 
– Strive for continuous improvement 
– Offer equal opportunity 
– Preserve investment diversity 
– Practice good management  

of financial capital 
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Sustainability: What It Is 

• Ecological 
– Value, appreciate, and restore nature 
– Preserve natural diversity 
– Practice good stewardship  

of natural capital 

Sustainability: What It Is 

• Social 
– Ensure inter-generational equity 
– Offer equal opportunity 
– Preserve social diversity 
– Practice good governance  

of human capital 

Sustainability: What It Is 

Ecological 

Social 

“Triple Bottom Line” 

Economic 

Sustainability: A Brief History 

• Conceptual 
– Recognize the global dimension  
– Integrate ecological, social, and 

economic goals 
– Consider risk, uncertainty, and 

irreversibility 
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SUSTAINABLE 
DESIGN 

Sustainable Design 

"It should be the highest 
ambition of every American to 

extend his views beyond 
himself, and to bear in mind 

that his conduct will not only 
affect himself, his country, and 

his immediate posterity; but 
that its influence may be co-

extensive with the world, and 
stamp political happiness or 
misery on ages yet unborn.”  

—  George Washington,  
      letter to the Pennsylvania Legislature, September 5, 1789 

Sustainable Design 

• Worldwide: 
– People use 20% more resources  

than can be regenerated 

– Building construction and operation 
uses 40% of all raw materials  
(3 billion tons annually) 

Sustainable Design 

•  In US: 
– More resources consumed, per capita, 

than any other nation 

– Buildings consume:  
• 65% of electricity 
• 36% of primary energy 
• 12% of potable water 

– Buildings produce 30% of greenhouse 
gas emissions 
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Sustainable Design 

• Adjusting the Design Process: 
– Expanded “Perspective Range” 
– Interdisciplinary Collaboration 
– Integrated Design 
– Coordinated Construction 
– Monitoring & Validation 

"

 Perspective Range "

 

Sustainable Design 

Federal Department of Transportation Building 
Lakewood, Colorado 

SUSTAINABLE 
STRUCTURES 

Sustainable Structures 

• Resource Consumption!
– Raw Materials"
– Fuels (energy)!

• Environmental Impact!
– Chemical"
– Thermal"
– Carbon Cycle!
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Sustainable Structures 

• Construction 
– 10% of Lifetime Energy Consumption 
– One-time resource consumption 
– Both can be partly reinvested 

Sustainable Structures 

• Operation!
– 90% of buildingʼs energy 

consumption"
– Continuing resource 

consumption"
– Both can be partly replenished"

Sustainable Structures 

• Regeneration!
– Invested energy can be reclaimed"
– Invested resources can be recycled"
– Not part of todayʼs typical analysis"

SUSTAINABLE 
STRUCTURES: 
Construction 
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Construction 

•  Raw Materials 
– Wood: Forests 
– Steel: Iron ore 
– Concrete: Limestone, aggregates 

Construction 

•  Energy 
– Wood: Harvesting, milling 
– Steel: Ore grinding, furnace heat 
– Concrete: Mining, prep, kiln heat, 

grinding 

Construction 

•  Environmental Impact 
– Wood: Deforestation (if not managed) 
– Steel: Toxins, particulates, slag, CO2 
– Concrete:  Toxins, particulates, CO2 RAW 

MATERIALS 
PREPARATION 

CLINKER 
PRODUCTION 

FINISH 
GRINDING 

Energy Input 
• Heat 
• Electricity 10% 10% 10% 70% 

5% 5% 40% 50% 

4% of US Industrial Carbon Emissions 

0.6% of US Energy Consumption 

U.S. CEMENT PRODUCTION 

Construction 
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Construction 

•  Precast Manufacturing Process 
– Recycle Materials 

• Water:  45% of all surplus material in 
production is wastewater 

• Also aggregate, steel, plastic, scrap, 
trash 

– Reduce energy consumption 
• Lighting, curing, transportation 

SUSTAINABLE 
STRUCTURES: 

Operation 

Operation 

PRECAST CONCRETE BUILDING SYSTEMS  

•  Energy Conservation 
–  Insulation:  R-Values 20-25 
–  Air Infiltration:  Among the Lowest 

•  Energy Optimization 
–  Thermal Mass 

Operation 

AIR INFILTRATION 
(cfm/ft2 @ 0.3 in. H2O) 

1.0 in. (25 mm) expanded polystyrene
 1.0  

Uncoated concrete block  0.4  
0.47 in. (12 mm) fiberboard sheathing

 0.3 
Uncoated brick wall  0.3 
Breather type building membranes (avg)

 0.0050  
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              Air Conditioning Zone 

 Heating Zone              

Operation 

— Outside Air 
— Structure = Inside Air 

TEMP 

TIME 

THERMAL MASS 

SUSTAINABLE 
BUILDING SYSTEMS: 

Regeneration 

Regeneration 

•  Durability 
– Minimize additional resource consumption 
– Minimize waste generation 
– Minimize economic cost 
– Enables Regeneration 

BEYOND 
SUSTAINABILITY 
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Beyond Sustainability 

• Sustainability is 
minimum for survival, 
not a sufficient goal 

• Advocates prosperity, 
health, abundance, 
fun 

• Being “Less Bad” is 
not the same as being 
Good 

Cradle to Cradle: Remaking the Way We Make Things 
by William McDonough & Michael Braungart  

Beyond Sustainability 

• Beyond Sustainable,  
structures can be  
Protective and Beautiful 

Beyond Sustainability: Protective 

•  Protective Against: 
– Hurricanes, Tornadoes 
– Floods, Excessive Humidity 
– Earthquakes 
– Solar Damage 
– Noise 
– Chemicals, Radiation 

Beyond Sustainability: Protective 

•  1967: Deadly tornadoes hit Northern Illinois 
•  57 killed; 484 homes destroyed 
•  Two precast structures (grocery store, high 

school) in direct path of twin tornadoes 
•  Structural Damage:  

– Grocery Store: <$200 
– High School: flange of one double-tee; blown out 

concrete diaphragm end closures 

•  1967: Deadly tornadoes hit Northern Illinois 
•  57 killed; 484 homes destroyed 
•  Two precast structures (grocery store, high 

school) in direct path of twin tornadoes 
•  Structural Damage:  

– Grocery Store: <$200 
– High School: flange of one double-tee; blown out 

concrete diaphragm end closures 
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Beyond Sustainability: Protective 

•  October 2006:  
Explosion 
destroyed a 
chemical plant near 
Minneapolis, MN 

•  Structure utilized 
precast wall panels, 
metal roof 

NO DAMAGE TO NEARBY ENVIRONMENT �

Beyond Sustainability: Beautiful  

•  Beautiful due to: 
– Design flexibility 
– Broad range of colors and finishes 
– Maintains appearance with age 

Beyond Sustainability: Beautiful 

• One building 
designed  
to look like 
four 

•  Fits into 
downtown 
area 

Bookends Project / Greenville, SC 

Beyond Sustainability: Beautiful 

• Mixed use 
residential 
/ retail 

• All precast 
constructi
on 

• Cast-in 
electrical 

Bookends Project / Greenville, SC 
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Beyond Sustainability: Beautiful 

Bookends Project / Greenville, SC 

•  Various architectural 
finishes: 
– Brick 
– Simulated natural stone 

Beyond Sustainability: Beautiful 

•  Flannery 
wanted to 
make a 
statement 
with its 
headquarters 
building 

Flannery Construction / St. Paul, MN 

Flannery Construction 

Beyond Sustainability: Beautiful 

• Every employee 
has outside 
view 

• Uses solar 
energy (rooftop 
PV panels) 

QUESTIONS? 


