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From the publisher

MARK C. ZWEIG
mzweig@zweiggroup.com

civIl and structural happenings
Wow — there is so much information in this issue of Civil + Structural Engineer that I almost couldn’t
believe it when I saw what we had planned for you.

Read our profile of William C. (Bill) Siegel, P.E., president and CEO of Kleinfelder. Here’s a guy who has
done a fantastic job leading a very complex and successful firm. We also have an article on the myth of “best
practices” as a required way of doing things and articles highlighting civil and structural engineering projects
and technologies within a wide variety of market sectors and project types.

There’s a feature on how structural engineering giant Thornton Tomasetti is providing high-rise design
expertise to engineer-of-record Brandow & Johnston on the new Los Angeles Wilshire Grand project, the
tallest skyscraper west of the Mississippi River; one on the University of Kansas School Of Engineering’s
new advanced structural testing facilities; one on the new Life Sciences Building at Suffolk County
Community College in New York, which incorporates pioneering sustainability and educational features
such as interactive boards displaying the building’s sustainability data and power performance; an article on
Dockside Condominiums, a luxury high-rise complex located in historic Charleston, S.C.; what Modjeski
and Masters is doing leading a design-build project for improvements and maintenance on North America’s
busiest international trade border infrastructure, the Ambassador Bridge in Detroit; and much, much more.

When you see all of the great stuff happening in the civil and structural engineering fields, it really provides
hope for a better future and quality of life for us all. Engineers like you really make a difference. It makes me
proud to be a (very) small part of this business. Thank you for what you as an engineer have done and will do
in the future. We greatly appreciate your subscribing to and reading our publication.

We are always open to your suggestions. Tell us what (and whom) you would like to see featured on our pages
and we’ll try our best to make it happen. Enjoy the beauty and rebirth evidenced in the fantastic spring season
that is all around us and read on!

The variety of articles in this
issue highlight the great stuff
happening in the civil and
structural engineering fields.
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ENGINEERING OUR FUTURE

Negative co-workers:
A roadblock to your advancement
Every firm has the same negative people to some degree: the naysayers and the gossips. These people are holding
back firms, derailing careers, and are a toxin to the firms they work for, just like a poison running through the veins
of your body. The negative effect these people can have on the organization as a whole is profound. No matter how
big or how small their role is, they can be a very destructive force.

As a young engineer, you likely are in the circles where these people thrive. You see, naysayers and gossips are
usually stuck in the lower- to mid-levels of the firm. They never have the positive energy needed to break through
and get to the top. Therefore, those who want to advance quickly are a threat, making these people look bad.

As the saying goes, “misery loves company.” As such, you have to be careful that you do not let their negativity
and gossip bring you down. And, for those of you who are ambitious, with career goals more aggressive than your
peers, you are this person’s biggest enemy.

I have seen these people in every place I have worked and even see them in some of my clients’ firms. These
people are usually easy to spot: They often use innuendoes, hints, references, and associations to make people look
bad. Conversations with them leave you with a bad impression of whomever they are talking about. They spout
negativity about every action the firm takes and are never happy with anything at work.

These people also tend to be afraid for there to be any relationships without them, so they will try to earn people’s
loyalty through “friendship” and getting people stirred up about the injustices of the company. Unfortunately, it
usually boils down to these people having a low self-esteem, so those who are trying extra hard are a threat. The
more ambitious you are, the more you will attract the attention of this person.

The good news is that there is hope, and it does not have to derail your career in your current firm or lead to you
leaving to go work elsewhere. You can be ambitious and conquer those who do not want you to succeed. The key
is to put on blinders, keep your head down, and work hard. This does not mean that you have to become antisocial.
It simply means you may have to avoid what might seem like the in-crowd.

Surround yourself instead with people who have common goals as yours and, most importantly, people who are
positive and uplifting. I’ve seen it time and time again — the positive, energetic, and sometimes unpopular people
are the ones who get the promotions and have their dreams realized in the end.

Don’t let a few bad apples
spoil your work environment or
derail your career.

CHAD CLINEHENS, P.E., is Zweig Group’s executive vice president. Contact him at cclinehens@zweiggroup.com.
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Firm thoughts

I have come to the conclusion that all of my exhortations about getting the government to do something about 
our crumbling infrastructure are not helping. If the federal, state, and municipal entities do come with a 
dynamic program to strengthen our nation, great. I just don’t have a lot of confidence in seeing that happen.

So where do I think opportunities for civil and structural engineering firms lie? It is in privately proposed 
and financed facilities. I always liked working for private enterprise companies. They can make decisions 
quickly. They reward excellence. They are loyal to firms that meet and exceed their expectations. 

Government, on the other hand, seems to make no decisions until all other options have been exhausted. If 
they award you a project, they hold it against you for doing your job. They think they must award the next 
job to a different firm to spread work around to many firms. They can be satisfied with work that meets the 
minimum quality standards that they set.

It is evident that development — not just of buildings and structures, but even of major infrastructure 
programs — is underway across this nation — all being created, funded, and built by private equity. Look at 
the number of incredible projects going on from New York City to Florida to Texas to Seattle. 

It’s not that firms should ignore government programs; it is just that frustration is inherent in them. And I 
don’t think they provide you with a problem that gives you a “chance to do your best” like privately proposed 
and financed projects do. The good news is there is a whole lot of private stuff happening. Make 2015 a great 
privately financed business year for your firm.

Private projects  

DAVID EVANS, P.E., PLS, F.ASCE, is the founder (1976) and a member of the board of David Evans Enterprises, Inc., the holding 
company for David Evans and Associates (www.deainc.com), and the author of “Achieving Zero,” a book on the life of the firm. 
He can be contacted at david.evans@zweiggroup.com. 

As government programs 
languish, seek opportunities 
in privately proposed and 
financed projects.

“We have a system that increasingly taxes work and subsidizes 
nonwork.” — Milton Friedman

“A government that robs Peter to pay Paul can always depend on the 
support of Paul.” — George Bernard Shaw

“I believe there is something out there watching us. Unfortunately, it 
is the Government.” — Woody Allen

“A problem is a chance for you to do your best.” — Duke Ellington

“People who think they know everything are a great annoyance to 
those of us who do.” — Isaac Asimov
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Events

Send information about upcoming conferences, seminars, 
and exhibitions relevant to civil and structural engineering 
to Bob Drake at bdrake@zweiggroup.com.

MAY

Becoming a Better Project Manager
May 5, 2015, Miami
May 7, 2015, Dallas
May 19, 2015, Philadelphia
May 20, 2015, Chicago
June 9, 2015, Los Angeles
June 16, 2015, San Francisco
This course provides a fundamental understanding and some specific 
tools that new and aspiring project managers can use to be more 
effective in an A/E/P or environmental firm.
https://zweiggroup.com/seminars/better_pm/registration.php 

AIA Convention 2015
May 14-16, 2015, Atlanta
AIA Convention 2015 is one of the largest annual gatherings of 
architects and design professionals in the U.S. It features 200 seminars 
and workshops, more than 50 tours, and 800 exhibitors. Focus areas 
highlight sessions on trending topics in materials, resilience, and more.
http://convention.aia.org

12th North American Masonry Conference
May 17-20, 2015, Denver
Forum for the exchange of scientific, engineering, architectural, 
construction, evaluation, and repair information on masonry structures. 
Special sessions on masonry arch bridge evaluation and repair are 
planned.
www.masonrysociety.org/namc

World Environmental & Water Resources Congress
May 17-21, 2015, Austin, Texas
The Congress is the annual gathering of the ASCE Environmental and 
Water Resources Institute, the the largest ASCE Institute. This year’s 
theme is “Floods, Droughts, and Ecosystems: Managing Our Resources 
Despite Growing Demand and Diminishing Funds.” Twenty technical 
tracks cover a full range of environmental and water resources topics.
www.ewricongress.org

CFSEI Annual Expo and Meeting
May 18-19, 2015, Orlando, Fla.
Intended for architects, builders/contractors, and engineers, the expo 
will showcase 15 continuing education sessions, including mid-rise 
construction, acoustics, roles and responsibilities for success with 
cold-formed steel framing, building information modeling, and more.
www.cfsei.org/2015cfseiannualexpo

9th International Conference on Managing Pavement Assets
May 18-21, 2015, Alexandria, Va.
Best practices pertaining to effective and innovative data collection, 
analysis tools, performance-based investment strategies, sustainability, 
and approaches to managing pavements.
http://icmpa9.org

International Conference on Public-Private Partnerships
May 26-29, 2015, Austin, Texas
Conference will cover a wide range of topics related to public-private 
partnerships, including financing policies; financial viability and risk 
analysis of P3 projects; design, construction, operation, and management 
of P3 infrastructure projects; and legal issues related to P3s.
www.icppp2015.org

JUNE

HxGN LIVE
June 1-4, 2015, Las Vegas
Hexagon’s annual international conference brings together its global 
brand network — Hexagon Geospatial, Hexagon Metrology, Hexagon 
Mining, Hexagon Solutions, Intergraph PP&M, Intergraph SG&I, 
and Leica Geosystems. The Geosystems track has four sub-tracks: 
Surveying & Infrastructure; HDS/3D Laser Scanning; Geospatial 
Solutions; and Machine Control & Construction.
http://hxgnlive.com

32nd International Bridge Conference
June 7-11, 2015, Pittsburgh
Presented by the Engineers’ Society of Western Pennsylvania, the IBC 
annually attracts more than 1,500 bridge owners and engineers, senior 
policy makers, government officials, bridge designers, construction 
executives, and suppliers from throughout the U.S. and abroad.
www.eswp.com/bridge

Water and Energy 2015
June 8-10, 2015, Washington, D.C.
Join managers, engineers, researchers, municipal agencies/utilities, 
industry representatives, and other environmental professionals from 
across the world to network and exchange the latest findings and case 
studies on the water-energy nexus.
www.wef.org/waterenergy

The Principals Academy 2.0
June 11-12, 2015, Seattle
An updated version of Zweig Group’s crash course in all aspects of 
managing a professional service firm, including an expanded focus on 
business development, strategic planning, and financial management.
https://zweiggroup.com/seminars/tpa

BECOMING A BETTER SELLER
June 18, 2015, Madison, Wis.
A one-day seminar to help design and technical professionals become 
more comfortable dealing with clients and promoting the firm and its 
services.
https://zweiggroup.com/seminars/better_seller 
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Project Profitability:
Billing and collection role 
for project 
managers
By Howard Birnberg, Association for Project Managers

In most design firms, the principal or project manager 
should be responsible for improving the accounts 
receivable collection process. Unfortunately, they often 
do not consider regular billing and collection to be an 
important issue or part of their job description. As a 
result, many design firms pay insufficient attention to the 
billing and collection process prior to or just after contract 
signing. Answering seven basic questions will improve the 
collection process.

Diversions:
Restoring faith
By Andy Sciarabba, P.E

What is your Diversion? Mine is walking. So, a while back, 
I spent a winter planning a 100-mile trek. On a sunny 
May morning, after weeks of training, I strapped on my 
pack and headed out. I lasted less than two days. I ended 
up laying in a roadside ditch, both feet swollen beyond 
recognition, dehydrated, exhausted, and demoralized.

But as I lay in that ditch waiting to die (I mean for my ride), 
I suddenly remembered the people I had met along the way. 
Total strangers who had no reason to acknowledge me; no 
reason to include me at all in their lives; no reason to care 
about this sweaty, smelly, seemingly homeless individual. 
But they did. The moral of the story is that despite all the 
really, really, really bad news we are exposed to every day, 
there are really, really, really good people out there. We 
just need to get out there.

CIVIL + STRUCTURAL ENGINEER ONLINE
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Every month, Civil + Structural Engineer 
provides additional columns and articles 
online to supplement the content in this print 
issue. Check out the following articles posted 
online with the may issue:

Find these web-exclusive articles with the MAY 2015 issue of 
Civil + Structural Engineer at www.cenews.com.
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ON THE RISE

Lockwood, Andrews & Newnam, Inc. (LAN), a planning, engineering, 
and program management firm, recently promoted Susan Fraser, P.E., 
CFM, from transportation manager in LAN’s Austin, Texas, office, to 
the position of team leader. She joined the firm just a little over a year 
ago and has already made a significant impact, helping the firm grow 
and thrive. 

Fraser’s path to become a civil engineer wasn’t a straight shot. She 
originally wanted to be an archeologist and then an anthropologist. 
After majoring in archeology/anthropology for two years and being 
inspired by uncovering the works of others, she realized she wanted 
to make a lasting contribution with her own works, and decided to 
become a civil engineer.  

“I didn’t want to study the past as much as I wanted to have an impact 
on the world today and the future,” Fraser said.  

She earned her bachelor’s degree in civil engineering at the University 
of Texas at Austin, began working at AECOM as a transportation/
highway engineer and then went back to school while working at 
AECOM to earn her master’s degree in engineering management from 
the University of Texas at Austin.

Today, Fraser has more than 13 years of transportation engineering 
and management experience. She firmly believes that while a solid 
technical background is an engineering fundamental, management 
and communications skills are essential to move an engineer from the 
production workstation into a leadership role.

“My other coursework, such as technical communications and 
writing, have really helped me now,” Fraser said. “The industry 
needs to encourage engineering students to supplement their technical 

education with coursework that exposes them to concepts taught in 
English, history, and political science classes. A solid tech background 
is critical, but management and communication are essential skills that 
will help the engineer manage teams and navigate public policy and 
coordination with local, state, and federal agencies and community  
stakeholders. If you want to progress beyond the technical realm, you  
have to be able to communicate project needs and goals and understand 
the dynamic of teamwork at all levels.”

In addition to her more diverse education background, Fraser also 
said she’s been lucky to have some incredible mentors along the way, 
starting with her own father. “When I was in grade school, if I had 
math questions or needed help, I’d reach out to him and he would never 
tell me what to do, but would prod me to try a different direction or a 
particular angle. At the time I was frustrated, but I’m really grateful he 
didn’t give me all the answers because that’s really helped me develop 
the confidence that I could figure things out on my own.” 

After working at AECOM in Austin, past boss and mentor, Bob Austin, 
moved from Austin to San Antonio and recruited Fraser to be his 
operations manager. Just six months later, a big client had its funding 
pulled, so a lot of transportation work dried up, prompting Fraser to 
move over to the $500 million, 10-year Bexar County Flood Control 
Capital Improvement Program. This program includes delivery of 
more than 80 bridges, dams, channelization, storm sewer, detention 
facility, and advance flood warning projects, through all phases from 
feasibility/planning through construction. Fraser worked on this 
program for six years and eventually became project director.  

When asked about her favorite projects, Fraser said, “That’s like 
asking someone to pick a favorite child,” but she mentioned one 
particularly impactful project during the Bexar County Flood Control 

A lasting 
contribution
Susan Fraser pursues civil engineering to impact 
communities today and for the future.
By Christina M. Zweig

With more than 13 years of transportation engineering and management experience, 
Susan Fraser, P.E., CFM, is team leader in the Austin, Texas, office of Lockwood, 

Andrews & Newnam, Inc.  
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Program that moved houses out of the floodplain. The project not only 
made residents safer, but lessened the requirements for expensive flood 
insurance. Fraser spoke with residents who watched water creeping into 
their homes and others who became isolated in their neighborhood and 
trapped during flood events. “It was a good feeling to know that our 
work and work of county commissioners and public works staff was 
helping the community in such a big way,” Fraser said.  

With her husband commuting daily to Austin, the draw of a fast growing 
transportation market was too great of a temptation for a Texas Longhorn 
to resist, so Fraser decided to move back to Austin and moved over to 
LAN, where she was able to get back into transportation, mobility, and 
highway design. Austin is growing, with lots of high-tech business, 
young people, and a lot of traffic! A recent favorite project is the SH 
71 Toll Lanes design-build project in Austin, a fast, furious, and fun 
project that has an aggressive timeline to improve mobility and capacity 
adjacent to Austin’s airport.  

“No one day is the same. There’s a lot of variety,” she said.  

When asked about advice she would give other aspiring engineers, 
she said, “I would tell young engineers that your direct manager will 
have a lot of influence on your job satisfaction and career growth. Find 
someone who is authentic, a good communicator, someone who will 
challenge you. The best managers will push younger engineers just past 
their comfort zone. It’s important to find a company with an accessible 
and approachable management structure. Identify who is effective at 
delivering projects and leading a good team.”  

Fraser also mentioned a definition of leadership: “Getting work done 
through others, crediting the team with success.” 

“It’s important to become a lifelong student of leadership,” she said. 
“It’s important to know that you will have to lead and manage teams. If 
you can’t work within a team environment, then you’ll hit a wall. Also, 
don’t be afraid of failure. Some of the best lessons will come through 
handling missteps — your own and others. It will strengthen you as a 
professional and leader.”  

Fraser and her husband love to travel and try to go overseas a couple times 
a year. She stays active by cycling and running and is an accomplished 
marathon runner. Fraser said her proudest achievements are her three-
year-old son, running full and half marathons, organizing 5K teams 
within voLANteers (LAN’s community organization) to support the 
community and LAN’s clients, and participating in Leadership San 
Antonio.  

Fraser said that among her proudest achievements are her three-year-old son, 
running full and half marathons, and organizing 5K teams within voLANteers (LAN’s 

community organization) to support the community and LAN’s clients
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William C. (Bill) Siegel, P.E., has been president 
and CEO of Kleinfelder since 2009.

“Even if you’re not changing, the world is changing, so anyone who has a 
leadership role has to master getting through the change and learning from 
the experience,” said William C. (Bill) Siegel, P.E., looking forward to 
the current year, as Kleinfelder continues to grow and diversify. But even 
years ago when Siegel was still enrolled in high school, he had the same 
mindset. Being involved in five sports along with an excellent record in 
academics and a standing role as student body president, Siegel thrived on 
having multiple tasks to take on. 

He was offered college scholarships to continue playing football, but he 
also tested quite high on standardized tests with strengths in mathematics 
and science, so he decided to pursue a degree at a local college — the 
University of Nevada, Reno. Siegel began his undergraduate studies in 
1980 without an initial declared major or even a clear idea of what he 
wanted to do. 

“After taking some initial classes, I really just enjoyed the geotechnical 
side of engineering, so I decided to pursue that further,” Siegel said. “It 

was something that used my strengths but then also allowed me to be 
hands-on with whatever work I took on.” 

Siegel worked part-time at the university’s asphalt testing lab, where he 
met his first true mentor, Professor Jon Epps, Ph.D., who encouraged him 
to keep studying and continue into graduate school.

“I was always doing multiple things, even in undergraduate. I was working. 
I was involved in student government and also stood as president of my 
fraternity, Phi Delta Theta,” Siegel said. “So when the opportunity to 
move into graduate school via a large research grant came, I was excited 
to continue the research I had already started on geotechnical matters and 
materials engineering but also to keep pushing myself to learn more.” 

In 1986, Siegel graduated with his Masters of Science in Civil Engineering 
from the University of Nevada, Reno and began looking for a job with 
the one caveat that it had to be where his wife, Becky, would be able 
to continue her education and career in dentistry. Siegel took a job with 
Kleinfelder, and they soon moved to Las Vegas. 

William C. Siegel:

Champion of
the honorable
profession
Kleinfelder’s president and CEO reveres the firm’s 
technical expertise while driving diversification. 
By Maureen Foody

KLEINFELDER
Established: 1961
Headquarters: San Diego
Size: 2,000 employees in 71 offices
Ownership: Employee-owned
Website: www.kleinfelder.com 
Primary services: Architecture and design engineering, construction 
materials engineering and testing, environm ental sciences and 
engineering, facility and operations compliance, geotechnical and 
geologic engineering, project management, risk management, 
strategic planning, surface water engineering, sustainability, water and 
wastewater engineering.

profile
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“As a place for an engineer, Las Vegas was growing so fast. It was the 
best place to be, both in terms of challenges and opportunities,” he said. 

Siegel took on a variety of projects, including casino builds, flood control 
dams, and a major airport expansion. 

“In a way, I lacked a specific direction to grow in, but that ended up 
helping me be a more creative problem solver,” said Siegel, who now 
uses his role as CEO to plan for the problems in the engineering industry 
that don’t yet exist, but soon will.

At Kleinfelder, Siegel has held several positions, including management 
roles in area, regional, and specific divisions of the company. In 2009, he 
was named Kleinfelder’s fourth president and CEO. 

“One of the best pieces of advice on leadership I received was from [firm 
founder] Jim Kleinfelder, who often said: ‘Manage hard or hire smart.'" 

Using this platform, Siegel visits each of the 71 offices on a regular basis, 
believing that there are no secrets in a successful company. Holding the 
founder’s advice close to his management style, he also believes that 
people don’t need day-to-day supervision, which ends up becoming 
micromanagement. Siegel encourages all of his staff to keep pursuing 
their interests and developing a wide range of skills. 

“Engineering starts off being a technical job, but then the more you do, 
the more you have to know. Every day is a little bit different, and that’s 
a blessing, for sure,” said Siegel, who knows the importance of being a 
well-rounded worker. “Engineering is only part of the picture. Even in 

undergrad, for my electives I took economics, statistics, and later went 
back to school to learn more through the Kellogg School of Management. 
You need great skills outside of what you do day-to-day in order to 
succeed.”

Siegel is adamant about extolling the importance of the profession. 

“It’s a common personality trait for engineers to be inwardly focused, 
but ours is an honorable profession and we shouldn’t be afraid to say so,” 
Siegel said. “We have to get it right, and we do get it right. Unlike other 
industries, it would not be okay if 3 percent of our work didn’t function. 
We don’t have the option of living with side effects and a long list of 
disclaimers like the medical or pharmaceutical fields have, and we should 
be proud of that. There’s a desperate need for our work, both in the U.S. 
and globally. We don’t often consider the impact we have, but without our 
work, the world wouldn’t stand up.

“We, as engineers, cannot allow our work to be commoditized,” Siegel 
said. “Our world is built on infrastructure, which is built by engineers. 
We, as a profession, are responsible for the quality of life most people 
experience, and we should take credit for that.” 

Accordingly, being an engineer is challenging. 

“The world is changing, always has been and always will continue to 
change,” Siegel said. “Right now, with the advancement of technology 
and computing power, the business isn’t even close to what it looked like 
10 or 20 years ago. It’s change at an accelerated rate.” 

Engineering technology is a blessing but has to be questioned and double-
checked, just as one would do with their own hand-drawn work, Siegel 
said. 

“Engineering school teaches you how to think and understand the big 
picture. Of course, using these new tools is fantastic, but you also have 
to use your own judgment and be intellectually consistent with how you 
approach your work,” he said.

Visiting Kleinfelder offices, Siegel is always on the move, observing the 
firm’s global market. He is quick to explain that the company only takes 
on the projects it wants itself to represent. 

“There is a definite pleasure to working in so many places, even the 
challenges can be gratifying,” he said. “We take the culture of our 
business and incorporate it into wherever we end up by adapting to local 
rules and regulations but also the local culture and lifestyle. We only 
pursue what fits with who we want to be as a company.”

One key to Siegel’s successful career has been his adaptability and 
personal dedication, which he advises to anyone just starting out in the 
field of engineering. 

“You have to take control of your own career. No one is going to do that 
for you, so you have to be constantly looking out for yourself and remain 

Siegel visits Kleinfelder offices on a regular basis, but believes that staff don’t need 
micromanaging, day-to-day supervision.
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active,” he said. “Also remain continuously eager and willing to learn: 
New skills, abilities, or even refining personality traits are all essentials 
to succeeding. But perhaps most important is being open to risk. Not 
everyone is going to have the same risk tolerance, but you can’t advance 
without some challenge to yourself, so make it calculated, but don’t be 
afraid to take it.

“One thing I’m definitely proud of is our training and development program 
that I managed for nine years,” Siegel said. “It was a chance to impact 
thousands of people that really satisfied my desire to make a difference for 
those I work with. I’m also proud of being recently elected chairman of the 
Design Professionals Coalition, which develops and advocates for policies 
related to architecture and engineering firms. Because it was an election by 
my peers, that definitely makes it stand out.” 

Siegel certainly isn’t taking it easy when he is out of the Kleinfelder office; 
he continues to take on roles at ACEC, the board of directors for the San 
Diego Downtown Partnership, the board of governors for the Greater 
Denver Metro Chamber of Commerce, and even as an alumni advisor for 
the Phi Delta Theta Fraternity at San Diego State University.

Siegel is also thrilled to be able to spend time with Becky and their sons, 
Matt and Mitchell. As a family, they try to remain active by spending time 
outdoors, including golfing, hiking, camping, and most recently, a trip to 

the Austrian Alps for some snowboarding. Although, it’s not all outdoor 
action; Siegel admits to being a huge fan of fantasy football. 

“I’m really blessed that I get to do what I want to do during the day, and 
then even when I go home there’s new challenges and tasks waiting 
for me,” Siegel said. He has no plans for slowing down in his role at 
Kleinfelder. “It’s an interesting time as we move forward because we can’t 
just be geotechnical, we need to expand,” he said.” We often joke that we 
don’t like change as an industry — and, of course, we can ignore it, but 
then everyone suffers. There’s so much to master still; it’s critical to keep 
going forward.”

MAUREEN FOODY is a freelance writer and editor who lives and works in Chicago. 
She can be reached at maureen.t.f@gmail.com.

Siegel encourages all staff to keep pursuing their interests and 
developing a wide range of skills.
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FIRMS IN FOCUS

One size fits all may be a great concept in bathrobes, but does the idea 
really apply to the practices of civil and structural engineering and other 
consulting firms? The AEC industry is made up of thousands of firms, 
ranging from one-person structural engineering firms operating out of 
the engineer’s spare bedroom, to full-service AE firms with more than 
50,000 employees in more than 100 offices on six continents. Many 
are small, single-discipline firms, while many others are huge and offer 
virtually every planning, design, environmental, construction-related, 
and operations support service you can think of. 

Therefore, no individual business practice, or even a set of business 
practices — whether they are related to project operations or back-
office functions such as marketing and accounting — will prove to be 
right for every single firm in the AEC industry.

The myth of 
‘best practice’
What works well for one size and type of firm
may not be right for your unique organization.
By Bernie Siben, CPSM
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For example: Should a 25-person civil and structural engineering and 
construction management firm follow the same accounting practices 
as a 50,000-person firm that does everything an AE firm can do? 
Or, should a 12-person architectural firm specializing in the design 
of K-12 schools follow the same human resources processes as a 
1,500-person architectural firm with a dozen studios in six cities, each 
one specializing in a different type of facility? Similar comparative 
questions can be asked about recruiting processes, marketing practices, 
website development, and materials procurement for specialized firms, 
subconsultant firms, and DBE, MBE, or WGE firms, among others.

How can any process be a “best practice” for all firms, when many 
firms differ on how they value that process and their approach to its 
underlying issues?

One of my biggest professional “soapboxes” is that every AEC firm 
needs to have a workable go/no-go thought process in place — one that 
is written down, institutionalized, and required for all pursuit decisions, 
regardless of whether the potential project’s champion is a relatively 
new project engineer or the firm’s CEO. Such a process helps a firm 
make better pursuit decisions by eliminating the champion’s title (or 
ego) as a consideration factor.

Some years ago, I discussed the issue with a number of firm leaders, 
who expressed differences of opinion regarding the go/no-go evaluation 
process. The first leader I spoke with was the senior vice president of a 
national AE firm. In addition to “owning” the go/no-go process, he also 
owned the decision. He told me that he believed every RFP started as 
a no-go and the person championing that potential project had to prove 
either that the firm could win the project or that there was a strategic 
reason why the firm should expend resources on a losing pursuit.

Another national AE firm senior vice president told me that, for any RFP 
brought to him, if the issuer was a strategic client, the default answer 
would be “go” and anyone who was opposed to the pursuit would have 
to demonstrate why it should not be pursued. Similarly, he said that if 
the client didn’t know your firm, the RFP should be an automatic no-go, 
even if the project was of a type where you had strong technical skills 
and a portfolio full of relevant projects.

Finally, the president of a fairly large regional AE practice told me that, 
since his firm was then in growth mode, trying to expand its service 
offering and geographic coverage, they would “shoot at anything that 
moved.” In other words, they would pursue any project for which they 
thought they had at least minimal related experience, even if they knew 
that experience was not sufficient to compete successfully. They were 
committed to the (bad) idea of “getting their name in front of as many 
potential clients as possible,” regardless of the damage caused by being 
perceived as a non-responsive time-waster.

Regardless of which of the three go/no-go attitudes you embody, what 
happens in the crafting of your proposal once you decide to pursue?

Assume that every AE firm pursuing that opportunity would follow the 
same set of best practices, both to propose and to get the project done. 
Therefore, those processes would also inform how a firm develops 
its project approach. Wouldn’t it be harder to develop an innovative 
approach if you were using the same project and pursuit processes as 
every other firm in the competition?

Some time ago, my employer was struggling with low engineering 
backlog, but anticipating a number of projects for which we had been 
selected and were in the negotiation phase. While our EITs were not 
kept busy, our survey group was swamped with work. At that point, best 
practice might have suggested that it was time to lay off some EITs and 
hire additional surveyors.

Instead, the president compared the cost of keeping those EITs on staff 
and finding new ways to keep them busy with the cost of laying off 
some of them and having to hire and train new staff when those new 
engineering contracts were negotiated and we had notice to proceed. 
The president’s answer was to put the EITs out on survey crews, 
reasoning that (1) it would do them good to know where the facts and 
figures that informed their designs came from, (2) it would allow us to 
put more survey crews in the field temporarily, and (3) it would be less 
expensive for the firm than laying off the EITs and having to hire and 
train new staff in two or three months.

What makes the most sense for any company is that its leaders first 
look at the practices they are already following — and the core values 
they espouse — in the pursuit of clients and projects. If those leaders 
are satisfied with the way those practices work for their firms, and the 
profitability and growth their firms are achieving under those practices, 
then they need look no further.

If they are not satisfied with their firm’s level of success, regardless of 
the yardstick by which success is measured, then they should look at the 
range of available “good” practices and choose the one — or the group 
— that might be “best” for them.

Today, with the proliferation of professional organizations with 
magazines and websites, and other websites that support various 
aspects of the AEC industry, we have an overabundant supply of print 
and online articles about best practices for AEC firms sufficient to 
convince any reader that the experts differ on which practices are best. 
Sometimes, one set of best practices is in contradiction to another.

In addition, there are enough people who are willing to brag about their 
own firms’ practices to learn more directly what other firms are doing 
and make intelligent, quick choices about what might work for your 
firm, or might at least be worth trying.

After watching the fortunes of many firms — one of which put itself 
through such a drastic corporate reorganization every year that it 
could never compare two consecutive years as apples to apples — I 
am convinced that, in addition to technical qualifications, different 
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firm cultures result in different firm personalities. And since we know 
that any two people — with different personalities — often respond 
differently to the same stimulus, it should be easy to see how a good 
practice for one firm might be less than ideal for another.

In summary, a best practice is the one that works best for your firm, at 
your present size and growth rate, for your ability to serve your clients 
in your markets, and for your employees — the one that does the most 
to get your firm where your strategic plan says you want to go, and with 
the lowest level of organizational pain.

Your firm’s best practices will have to change over time. A certain set of 
attitudes and actions may have helped grow your firm from 25 people 
to 50. However, in all probability, it will take a different set of attitudes 
and actions to further grow your firm to 100 people, and yet a different 
set to grow from 100 people to 250.

If you simply copy the best practices shared by a friend or colleague 
in another firm that is twice your size and offers a much broader range 
of technical services, will that really be “best” practice for your firm? 
Would you actually consider replacing all your practices and procedures 
every time some new contact or author told you his or her opinion about 
which practices are best practices? That would keep your staff totally 
and permanently confused as to your company’s way of doing things — 
and perhaps your company’s goals and core values as well.

In its discussion of best practices, Wikipedia cautions the reader, 
“Sometimes a ‘best practice’ is not applicable or is inappropriate for 
a particular organization’s needs. A key strategic talent required when 
applying ‘best practice’ to organizations is the ability to balance the 
unique qualities of an organization with the practices that it has in 
common with others.”

If you use best practice as your business bible — your required way of 
doing things — you risk that your firm will look more like every other 
firm competing in your marketplace, rather than the unique organization 
you have worked so hard to develop and brand.

BERNIE SIBEN, CPSM, is owner and principal consultant with The Siben Consult, 
LLC, an independent A/E marketing and strategic consultant located in Austin, 
Texas. He can be reached at 559-901-9596, through his website, www.
sibenconsult.com, or at bernie@sibenconsult.com
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“You can’t ask an engineer to guarantee that a building will never collapse in 
an earthquake. That is not fair, and that is not the deal that society has made 
with the construction world,” said Leonard Joseph, a principal at structural 
engineering firm Thornton Tomasetti. The firm is providing high-rise 
design expertise to engineer of record Brandow & Johnston on the new Los 
Angeles Wilshire Grand project. Joseph is tasked with helping renowned 
architect AC Martin’s ambitious design come to life with a structure that 
will stand the test of time. 

The project, which calls for teams to build the tallest skyscraper west of the 
Mississippi River right in the heart of earthquake country — topping out 
at a dizzying height of 1,100 feet in downtown Los Angeles — has been a 
challenging puzzle at every turn.

Seismic challenges 
Because of the Wilshire Grand’s innovative design and location, Thornton 
Tomasetti began the project with performance-based seismic design to 
establish operational and performance criteria and determine proper loading 
events. Teams had to analyze how the building would behave during a 
range of California’s seismic activities.

“A code-based approach wouldn’t work on the Wilshire Grand because it 
entails intentionally designing to a lower force with the expectation that 
members will yield, or greatly deform without breaking, during the larger 
quake,” Joseph said. “For buildings that have unusual structural systems or 
shapes, that expectation may be unrealistic. In that case, you can have a gut 
feeling that some things might not work well together, but you can’t tell the 
architect, ‘We don’t think it will work.’ You have to be able to prove it.”

“So we used newer methods like performance-based design to incorporate 
non-linear time history analysis,” he said. “We would run tests using 
PERFORM-3D — it’s the workhorse of the design — and it allows the 
building to tell you what it’s going to do. We would plug in numbers for 
how the ground would shake, in fractions of seconds, and the computer 
would report back, ‘Now the building is shaped like this, and now the forces 
are like that,’ for every few seconds. We could track the building through 
11 different representations of the strongest earthquakes we’re asking the 
building to face.

“But even that doesn’t tell you everything you need to know,” Joseph said. 
“You then have to really look at the numbers to see how much a beam bent, 
how much a wall deformed, how much a building swayed, and those are 
tallied up in the software and presented as a summary. That’s the building 
telling us what it needs.”

Building for the ‘big one’
Throughout the course of their testing, Thornton Tomasetti realized that 
having especially strong portions of the building ironically would not 
deliver ideal seismic performance. 

“If a building is too stiff in parts and too soft elsewhere, in a seismic event 
the stiff parts hold up well and the softer parts fare badly,” Joseph said. 
“We found that one way to counteract this is to modify some elements to 
make the stiff parts less stiff. So throughout the Wilshire Grand, there are 

Building the tallest skyscraper 
in earthquake 
country
The 1,100-foot-tall Wilshire Grand in downtown 
Los Angeles offers daunting structural challenges
By Sasha Reed

The MEPF trades are leveraging Bluebeam Revu for design pre-coordination to 
avoid conflict in placement of utilities.

PROJECT+TECHNOLOGY

COMMERCIAL/INDUSTRIAL/GOVERNMENT
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phantom openings and odd-shaped doorways installed purely to allow more 
even deformations. The phantom openings may just be doorways covered in 
drywall, which is expected to get crunched during a major seismic event, but 
the building will hold up better.”

In a particularly strong seismic event, the sensation felt by the building’s top 
occupants will certainly be an experience — accelerations could potentially 
reach 4Gs and rival what astronauts feel during launch — but in the form of 
quick shakes back and forth rather than a sustained push into orbit. 

The top of the building can sway as much as 8 feet, and even the lower 
portion of the tower had to be engineered for movement as well, leaving 
trades with the daunting task of ensuring critical internal materials were built 
to flex. 

Choreographing structural coordination
“At the base of the tower, there’s a seismic joint. Because the tower itself 
is so tall, it’s quite a bit more flexible than the podium, which is a shorter, 
more massive structure,” said Turner Construction MEP Engineer Daniel 
Sistrunk. “So there’s going to be a differential movement between those 
two parts of the building. Anything that crosses between the two structures 
— including the main electrical service, the main mechanical piping, many 
storm drains, and other plumbing lines — has to take into account that 
differential movement.” 

The seismic joint has 7 feet of give. Coordinating placement of systems 
and their flexibility of movement within the seismic joint was a critical task 
for Turner and trades such as Pan Pacific Mechanical (PPM) and ACCO 
Electrical, which relied on modeling and digital document management to 
convey project instructions clearly. 

Turner created constructability reports and shared them early on using 
models. “We established a design BIM coordination process with the design 
team’s Revit models and performed clash detection in that. Then, as the trade 
partners were engaged, we needed another tool to combine different model 
types, so we began coordinating using Navisworks,” Sistrunk said.

Dan Watts, BIM Lead at PPM said, “The design is actually not that far ahead 
of the detailing and coordination, so it requires a lot of input to keep the ball 
rolling. Steel is off and running, which presses us to really get things detailed 
and coordinated so we are ready for the concrete deck pours associated with 
steel erection.”

Watts has been instrumental in tying together vital information and 
pushing it out to other trades quickly to keep the project moving forward 
at an aggressive clip. He consolidates BIM data from the model as well as 
PDF construction documents with color-coded markups coming in from 
numerous other trades. He reviews them in a digital light table-esque view 
in Bluebeam Revu to ensure all proposed placements can coexist together 
without issue and pushes his updated drawings to the cloud from within 
Revu to share them with the team as soon as he completes them. 

From the outside looking in
While the seismic joint was difficult to tackle, the project team will soon 
meet an even greater challenge. AC Martin’s design not only includes 
the walls of window glass enveloping the Wilshire Grand, but the firm 

also envisions a river of glass running between the tower and podium to 
form a striking entryway. The ambitious design’s pièce de résistance is a 
$6.5 million, 475-paneled glass skylight designed to evoke images of the 
cascades tumbling into Yosemite Valley. The crowning feature will traverse 
100 yards as it descends over the main entryway. 

This piece is going to be especially challenging because, as Joseph explained, 
each floor of the structure is going to behave differently from the others 
at various stages of an earthquake as vibrations travel upward through the 
structure and forces begin to interact with each another. 

“The challenge is that the ground is moving and the building is moving, 
and each floor is affected differently. With all of this activity, you want the 
skylight to come along for the ride,” Joseph said. 

The skylight is attached at multiple points on different floors as it travels down 
the building, so its design has to allow for a wide range and combination of 
movements. It boasts slide bearings that move as much as 15 inches laterally 
in each direction to ensure that it can roll with the punches. 

Blowing in the wind
“Wind and seismic considerations both definitely played into the design,” 
Joseph said. “We designed for wind loading first, because while an earthquake 
might happen, wind will be a constant factor. So getting acceptable behavior 
under wind set the minimums for wall thickness, and determined that we 
would want three sets of outriggers to control sway. 

“Our first tests were challenging: Analyses highlighted the fact that the 
overall building frame would be good in a seismic event, but the outriggers, 
which were originally simple steel members, were going to attract huge 
forces,” he said. “If the forces got too big, they would damage the core 
wall. So we replaced the simple members with more-advanced buckling 
restrained braces that yield in a well-controlled manner.” 

When pressed about seismic concerns on the project, Turner’s Sistrunk almost 
imperceptibly smirked. The question doesn’t do justice to the challenges of the 
project. “See how much that is swaying?” Sistrunk asked, gesturing to a sizeable 

AC Martin’s design envisions a river of glass running between the tower and 
podium to form a striking entryway.
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crane atop the 25th floor, dancing in a breeze that doesn’t even register at ground 
level. “We’re not even halfway up yet,” inferring how much the building could be 
affected when it reaches its full height.

The wind load risks are predictably affected by the immense height and final 
occupied weight of 330 million pounds. They will be further compounded by the 
design’s crowning LED-illuminated sail-shaped feature. Its additional 100 feet of 
height catches even more wind. 

Some were even quietly doubting whether the design of the $6.5 million skylight, 
which had to be checked that it wouldn’t lift with strong winds, was feasible, but 
it has been deemed possible. 

What the future holds
The Wilshire Grand is changing downtown LA’s skyline forever. Project teams 
are proving that it is possible to build ambitious projects on Los Angeles’s 

unpredictable ground, and the building’s height is not the only notable difference 
that will change LA postcards. 

During its inception, designer AC Martin did not want their elegant vision 
constrained by LA’s outdated ordinance requiring all high-rises to be topped with 
a helipad for possible fire rescues. (Only one has ever been executed — in 1985.) 
The AC Martin team contacted the city, and as the Wilshire Grand design was 
nearing completion, they were successful in getting the statute dropped in favor 
of an alternative Tactical Approach area for first responders to be delivered in a 
hovering helicopter atop the sail. Ending the old ordinance paves the way for all 
future designers to paint LA’s silhouette with panache.

The top of the building can sway as much as 8 feet, leaving 
trades with the task of ensuring critical internal materials were 

built to flex.

Wind load risks are compounded by the design’s crowning 
LED-illuminated sail-shaped feature.

SASHA REED, vice president of Strategic Alliances at Bluebeam Software (www.
bluebeam.com), has more than 12 years of experience working directly in the 
architecture, engineering, and construction market.
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Plant pipeline 
management 
Reverse engineering uses 3D scans for automated as-built 
modeling of industrial sites.

Established in 2008, Korea-based Chahoo aims to lead convergence 
between green, smart technology and livelihood infrastructure. 
Chahoo is committed to developing IT convergence technologies 
that include smart facility management systems, IT security/control 
systems, emergency safety management systems, energy-saving 
solutions, and intelligent image recognition solutions. 

Chahoo works to continually strengthen its core competence 
through ongoing investment in research and development to 
discover new business opportunities involving convergence 
between IT and other industries. Moreover, the company continues 
to expand its team of researchers and enhance its technological 
prowess through securing additional patents and certifications. 
Such efforts have enabled Chahoo to diversify business fields into 
smartphone-based underground facilities management systems 
and 3D reverse engineering. Hence, the business has expanded 
from the infrastructure industry to the IT industry. 

Chahoo launched a project to develop a precise pipeline 
management system using 3D scans. This reverse engineering 
automation project is for time-worn plants or plants without design 

data. Chahoo used Autodesk ReCap, Autodesk InfraWorks, and Autodesk 
AutoCAD Civil 3D software with interior/exterior 3D data, including scanned 
geographic data. Autodesk AutoCAD Plant 3D software is particularly suited to 
creating a wide library of CAD data. 

“We used Autodesk ReCap to create point data from turning 3D scans into 
data suited for reverse engineering, and we built up the topology using scanned 
geographic data in AutoCAD Civil 3D,” said Jeong Taekseon, R&D team 
manager at Chahoo. “At the planning stage, Autodesk Infraworks helped to 
implement many different design proposals, making it easier for team members 
to shape the final design. We used BIM processes to build 3D scan data, which 
enabled us to streamline visualization through process management and to 
examine whether this 3D data was capable of standing up to the rigors of real-
world conditions.”

Chahoo implemented piping geography using 
AutoCAD Plant 3D.  Image: Chahoo

COMMERCIAL/INDUSTRIAL/GOVERNMENT

Project+Technology
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The challenge
The project goal is to provide a precise measurement solution for pipes 
installed at the plant, enabling more efficient and stable management 
using 3D drawings alongside maintenance software. The project calls for 
adopting 3D plant reverse engineering using visualized data — rather than 
the old 2D drawing-based reverse engineering — so team members can 
analyze and recreate designs using data from facilities in-operation. There 
are typically many differences between design drawings and actual plant 
conditions due to frequent design modifications, relocation of equipment, 
and the installation of additional equipment. For this reason, it is difficult 
to reflect the as-built conditions of the plant in reverse engineering based 
on 2D drawings. 

The 3D plant reverse engineering approach, by contrast, is capable of 
extracting onsite coordinates from accurate, high-precision real-world data 
obtained through 3D scans. The challenge was to automate 3D modeling 
of that bulk data. Meanwhile, the surrounding topology of the plant was 
implemented in such a way as to embody the actual conditions through 
BIM model-based reverse engineering using the accurate data from the 

3D scans. Chahoo then used the exact coordinates extracted from the point 
data to create geographical data and combined them into a single file for 
further revamping and rebuilding projects.

The solution
Chahoo looked into several solutions capable of processing scan data. It 
was during this research phase that they learned about Autodesk ReCap, 
which is included in Autodesk Infrastructure Design Suite 2014. A free 
trial of the software confirmed that it would be the best choice for the 
project. With the help of Autodesk Infrastructure Design Suite, Chahoo 
was able to address all the challenges faced during the factory site review 
and 3D reverse engineering project.

The challenge at the planning state was how to complete the modeling 
of the facilities placed on the factory site and carry out revamping and 
rebuilding tailored to the actual location demands of the facilities. Chahoo 
used Civil 3D surface modeling to obtain 3D point data, and then used this 
as-built data to combine the terrain inside and outside the plant. 

Chahoo used Autodesk ReCap to create point data from turning 3D scans into data suited 
for reverse engineering. Image: Chahoo
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Optimization with AutoCAD ReCap helped the team facilitate the 
modeling process. The team used Autodesk AutoCAD Plant 3D 
SpecEditor software to place piping geometry depicted in the 3D model 
of the plant interior (created with Autodesk Infrastructure Design Suite) 
into the library. Chahoo ran a simulation of the modified design using 
AutoCAD Civil 3D, Infraworks, and ReCap, and implemented piping 
geography using AutoCAD Plant 3D. 

The result
With the intuitive GUI and the range of software features, Chahoo was 
able to better streamline the entire project process, from importing the 
3D point cloud data to creating the 3D model and library configuration. 
Chahoo is now set to further improve 3D reverse engineering automation 
systems.

“We plan to implement such solutions across the scope of our work from 
communication, terrain design, and review through interior design and 
specification,” Taekseon said. “Moreover, we will ramp up our adoption 
of collaboration solutions like Autodesk Navisworks software to take 
the completed 3D scanning-based plant reverse engineering system to a 
whole new level.” 

Chahoo now expects to use Autodesk Infrastructure Design Suite and 
Autodesk Plant Design Suite for 3D model-based safety simulation and 
maintenance work, as well as looking into using 3D scanning for their 
underground utilities management system.

A number of upcoming projects are similar to this 3D reverse engineering 
project. Chahoo now plans to expand the scope of work into construction 
BIM areas, including housing complexes, landscaping, water resources, 
and drainage systems. With the know-how acquired through this project, 
Chahoo expects to win orders not only in Korea, but also internationally, 
including in China, Vietnam, Japan, and Indonesia. 

__________________________________
Information provided by Autodesk (www.autodesk.com).
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Education/Health Care/Religious

The University of Kansas School Of Engineering is investing to 
significantly expand its research capability with an eye toward innovation 
and student collaboration. As part of its expansion, the KU engineering 
school recently opened a state-of-the-art structural testing facility.

The 26,000-square-foot building was completed in August 2014 and lays 
the groundwork for future innovation. It offers one of the most advanced 
structural testing facilities in higher education. A 3,000-square-foot 
fabrication area and adjacent machine shop provides open, naturally 
lit space for the capstone design and student competition projects. 

The project also was designed to accommodate display and testing of 
student projects, and relates to the nearby Hill Engineering Research & 
Development Center.

The new structural testing facility is a key component of what the KU 
engineering school is calling its Learned Hall Engineering Expansion 
Phase II.

The bulk of the expansion plan is occurring on the main KU campus 
in Lawrence. It will include laboratories for research and instructional 
space, integrated lecture/lab classrooms, and state-of-the art classroom 
technology. When completed this summer, it will provide an additional 
143,700 square feet of classroom and laboratories. 

However, the new structural testing facility was located on the 
university’s growing West Campus. The principal element of the facility 
consists of a strong floor and strong wall system (Figure 1). The strong 
floor, which provides 7,000 square feet of test area, is a 3-foot-thick, 
cast-in-place, reinforced concrete slab supported by basement walls.

A heavily reinforced concrete mat slab was designed as the foundation 

Heavyweight
structural 
testing
New University of Kansas West Campus laboratory features a 
40-foot-tall strong wall and massive strong floor system.
By Jun Fei, P.E., and Amy Slattery, AIA

The new University of Kansas School Of Engineering structural testing facility 
is located on the growing West Campus.
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to support the strong wall and strong floor system. As a result, the strong 
floor, basement walls, and mat foundation slab form a four-cell box 
girder that is 15 feet deep, 48 feet wide and 145 feet long. To secure 
test a specimen, the strong floor has vertical through-slab tie-down holes 
(anchor points) spaced at 3 feet on center in both directions. Each tie-
down location was designed for an allowable vertical load of 100,000 
pounds in tension or compression.  

The 40-foot-tall strong wall — also called a reaction wall — is a 4-foot-
thick, reinforced concrete wall located at the east end of the strong 
floor and backed by 8-foot-deep buttresses spaced every 12 feet. Self-
consolidating concrete and post-tensioning tendons were used for both 
the wall and the buttresses. The strong wall is perforated with horizontal 
tie-down holes (anchor points), on the same grid as the strong floor, for 
the wall-mounted hydraulic actuators to apply lateral forces to the test 
specimens. 

The strong wall has an “L-shaped” profile, with two equal legs, to provide 
versatility for bi-directional testing. Each leg of the wall has a reaction 
area that is 36 feet long by 40 feet tall. The strong wall was designed 
with an allowable lateral testing force of 880,000 pounds at each leg 
simultaneously, and thus an overall allowable lateral testing force of 1.76 
million pounds.

The strong floor and strong wall test area is equipped with two, 20-ton-
capacity overhead cranes to handle large or heavy test specimens and 
MTS hydraulic actuators and other equipment inside the laboratory. The 
key engineering challenge of the project was the strong wall, which is a 
performance driven, highly custom element.

From the design perspective, at the very earliest stage of the project, 
the structural team had numerous meetings with the end-user groups, 
including the dean of the school of engineering, professors, researchers, 
and graduate students. It was critical to learn from these groups their 
expectations, their needs, and what they were planning to use the strong 
wall for. Information from these meetings set the design goals for the 
structural team to achieve in a constructible and economical way. 

Because of the tremendous test forces to be placed on the strong wall, 
the design team and KU were concerned about potential cracking in the 
concrete surface. To address this concern, concrete stress analysis was 
performed utilizing computer software to determine the magnitude of the 
calculated stresses in the concrete-analysis model under various test-load 
combinations that were representative of tests that could be performed. 
“Hot spots,” where the calculated tensile stress was greater than the 
concrete allowed, were identified.

Figure 1: Strong floor and strong wall isometric drawing. Image: Burns & McDonnell A heavily reinforced concrete mat slab supports the strong wall and 
strong floor system.

Strong floor (test floor)
Floor Area: 7,000 square feet
Slab Thickness: 3 feet
Type of Construction: Cast-in-place reinforced concrete 
Concrete: Conventional concrete with a design compressive
  strength f’c = 5,000 psi
Reinforcement: ASTM A615, Grade 60 
Through-slab anchor points: 3-foot by 3-foot module in both directions
Design load per anchor point: 100,000 pounds vertical load,
  tension or compression

Strong wall (reaction wall)
Profile: L-shaped wall with two equal legs
Height: 40 feet
Thickness: 4 feet (backed by 8-foot-thick buttresses spaced at 12 feet)
Type of Construction: Post-tensioned cast-in-place reinforced concrete 
Concrete: Self-consolidating concrete with a design compressive     
  strength f’c = 5,000 psi
Reinforcement: ASTM A615, Grade 75 for vertical bars
  and Grade 60 for horizontals and ties
Tendons: ASTM A416, Grade 270
Through-wall anchor points: 3-foot by 3-foot module in both directions
Design lateral loads: 880,000 pounds at each leg simultaneously
  and 1.76 million pounds overall
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Then, the challenge presented to the structural engineer was how to reduce the 
high tensile stresses in a constructible manner. The solution was to place post-
tensioning tendons in the vertical direction of the wall to introduce compressive 
forces. 

Once the design was completed, the strong wall presented challenges from 
the construction perspective as well. The design criteria required a high-level 
concrete surface finish to satisfy aesthetic and performance requirements. After 
further discussions with the construction contractor, the Kansas City office of 
Turner Construction, the team decided to use self-consolidating concrete for the 
wall.

To ensure that the desired concrete finishes and structural qualities were 
achieved, a large-scale mock-up of the strong wall was built onsite and then cut 
open to check how the self-consolidating concrete had performed. The results 
passed the inspections with flying colors. Turner Construction developed a 
robust system of form works that was adequate to hold the fresh concrete in 
place.

The $14.5 million facility opened to positive reviews on campus. Research 
commitments are building, and KU’s structural labs were expected to be fully 
committed by March 2015, according to Michael Branicky, the dean of KU 
School of Engineering.
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The strong floor and strong wall test area is equipped with two, 20-ton-capacity 
overhead cranes to handle large or heavy test specimens and MTS hydraulic 

actuators.

JUN FEI, P.E., is a senior structural engineer and lead structural engineer in Burns & McDonnell’s Global Facilities practice. He has 15 years of professional experience 
and served as structural-engineer-in-charge of KU School of Engineering Expansion Phase 2. AMY SLATTERY, AIA, is a senior architect and project manager with Burns 
& McDonnell, leading the Science & Technology design practice. She specializes in leading integrated project teams, laboratory design, higher education, and sustain-
able strategies. She was recognized by ENR as a Midwest Top 20 under 40 in 2012 and was an AIA National Young Architects Award recipient in 2011.
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ENERGY/MINING 

Global investments in renewable energy rebounded strongly last year, registering 
a solid 17 percent increase to $270 billion in 2014 after two years of declines 
and brushing aside the challenge from sharply lower crude oil prices (see Figure 
1). According to the United Nations Environment Programme ‘s (UNEP’s) 9th 
annual Global Trends in Renewable Energy Investment 2015, prepared by the 
Frankfurt School – UNEP collaborating Centre for Climate and Sustainable 
Energy Finance (the Centre) and Bloomberg New Energy Finance (BNEF), the 
main causes were major expansions of solar installations in China and Japan and 
record investments in offshore wind projects. 

A continuing sharp decline in technology costs — particularly in solar but 
also in wind — means that every dollar invested in renewable energy bought 
significantly more generating capacity in 2014. The 103 gigawatts of capacity 
added by new renewable energy sources last year compares with 86 gigawatts in 
2013, 89 gigawatts in 2012, and 81 gigawatts in 2011, and made 2014 the best 
year ever for newly installed capacity. 

Wind, solar, biomass and waste-to-power, geothermal, small hydro, and marine 
power contributed to an estimated 9.1 percent of world electricity generation in 
2014, up from 8.5 percent in 2013. This meant that last year, the world electricity 
system emitted 1.3 gigatonnes (approx. 1.4 billion tons) of CO2 — roughly twice 
the emissions of the world’s airline industry.

“Once again in 2014, renewables made up nearly half of the net power capacity 
added worldwide” said Achim Steiner, U.N. Under-Secretary-General and 
Executive Director of UNEP. “These climate-friendly energy technologies are 
now an indispensable component of the global energy mix and their importance 
will only increase as markets mature, technology prices continue to fall, and the 
need to rein in carbon emissions becomes ever more urgent.” 

As in previous years, the market in 2014 was dominated by record investments in 
solar and wind, which accounted for 92 percent of overall investment in renewable 
power and fuels. Investment in solar jumped 25 percent to $149.6 billion, the 
second highest figure ever, while wind investment increased by 11 percent to a 
record $99.5 billion (see Figure 2). In 2014, some 49 gigawatts of wind capacity 
and 46 gigawatts of solar PV were added worldwide, both records. 

The dominant feature of the solar sector was an unprecedented expansion in 
China and Asia, which invested $74.9 billion in solar in 2014, around half the 
world’s total. A boom in European offshore wind development resulted in seven, 
$1 billion-plus projects reaching “final investment decision” stage in 2014. 
Among these, the $3.8 billion, 600-Megawatt Gemini installation off the coast 

of the Netherlands was the largest non-hydro renewable energy plant to get the 
go-ahead anywhere in the world. 

Other renewable energy sources did not perform so well by comparison. Biofuels 
fell 8 percent to $5.1 billion, biomass and waste-to-energy dropped 10 percent 
to $8.4 billion, and small hydro was down 17 percent to $4.5 billion. Only 
geothermal bucked the trend with a 23 percent increase to $2.7 billion.

A salient feature of the 2014 result was the rapid expansion of renewables into new 
markets in developing countries, where investments jumped 36 percent to $131.3 
billion. China with $83.3 billion, Brazil ($7.6 billion), India ($7.4 billion), and 
South Africa ($5.5 billion) were all in the top 10 investing countries, while more 
than $1 billion was invested in Indonesia, Chile, Mexico, Kenya, and Turkey.

Renewables 
re-energized
Green energy investments worldwide surge 17 percent to 
$270 billion in 2014 despite lower oil prices.

Figure 1: Global new investment in renewable energy 
by asset class, 2004-2014 ($ billion)

Figure 2: Global new investment in renewable energy by 
sector in 2014, and growth on 2013 ($ billion)
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Challenges remain
Although 2014 was a turnaround year for renewables after two years of shrinkage, 
multiple challenges remain in the form of policy uncertainty, structural issues in 
the electricity system — even in the very nature of wind and solar generation, 
with their dependence on breeze and sunlight.

Another challenge was, at first sight, the impact of the 50 percent-plus collapse in 
the oil price in the second half of last year. According to Udo Steffens, president 
of the Frankfurt School of Finance & Management, however, the oil price is 
only likely to dampen investor confidence in parts of the sector, such as solar in 
oil-exporting countries, and biofuels in most parts of the world. 

“Oil and renewables do not directly compete for power investment dollars,” 
said Steffens. “Wind and solar sectors should be able to carry on flourishing, 
particularly if they continue to cut costs per MWh. Their long-term story is just 
more convincing.”

Of greater concern is the erosion of investor confidence caused by increasing 
uncertainty surrounding government support policies for renewables. “Europe 
was the first mover in clean energy, but it is still in a process of restructuring those 
early support mechanisms,” noted Michael Liebreich, chairman of the Advisory 
Board for Bloomberg New Energy Finance. “In the U.K. and Germany, we 
are seeing a move away from feed-in tariffs and green certificates, towards 
reverse auctions and subsidy caps, aimed at capping the cost of the transition to 
consumers. Southern Europe is still almost a no-go area for investors because of 
retroactive policy changes, most recently those affecting solar farms in Italy. In 
the United States, there is uncertainty over the future of the U.S. Production Tax 
Credit for wind, but costs are now so low that the sector is more insulated than in 
the past. Meanwhile the rooftop solar sector is becoming unstoppable.”

There are also structural challenges in the electricity system as grids and utilities 
in many countries struggle to cope with the increasing penetration of wind and 
solar in the generation mix. Coping with 25 percent or more variable generation 
is more difficult for grids and utilities than managing a 5 percent proportion. 
Governments have often struggled to produce policy measures that keep up 
with the advance of renewable power and its knock-on effect on the rest of the 
electricity system.

2014 was a year of eye-catching steps forward for renewable energy, with 
investment rallying strongly. If these positive investment trends are to continue, 
it is increasingly clear that major electricity market reforms will be needed of the 
sort that Germany is now attempting with its Energiewende energy transition. 
The structural challenges needing to be overcome are not simple ones, but are of 
the sort that have only arisen because of the very success of renewables and their 
more than $2 trillion of investment mobilized since 2004.

_____________________________________________________________________
Information provided by Frankfurt School – UNEP collaborating Centre for Climate and 
Sustainable Energy Finance (http://fs-unep-centre.org).

1947 to 2010 
fracking trends
Datasets document the extent, location, and character 
of hydraulic fracturing in the United States.

Two recent U.S. Geological Survey publications highlight historical hydraulic 
fracturing trends and data from 1947 to 2010. Hydraulic fracturing is presently 
the primary stimulation technique for oil and gas production in unconventional 
resource reservoirs. Comprehensive, published, and publicly available 
information regarding the extent, location, and character of hydraulic fracturing 
in the United States is scarce. 

“These national-scale data and analyses will provide a basis for making 
comparisons of current-day hydraulic fracturing to historical applications,” said 
Tanya Gallegos, USGS scientist and lead author. “We now have an improved 
understanding of where the practice is occurring and how hydraulic fracturing 
characteristics have changed over time.” 

This national analysis of data on nearly 1 million hydraulically fractured wells 
and 1.8 million fracturing treatment records from 1947 through 2010 is used 
to identify hydraulic fracturing trends in drilling methods and use of proppants 
(sand or similar material suspended in water or other fluid to keep fissures 
open), treatment fluids, additives, and water in the United States. These trends 
are compared with peer-reviewed literature in an effort to establish a common 
understanding of the differences in hydraulic fracturing and provide a context for 
understanding the costs and benefits of increased oil and gas production. 

The publications also examine how newer technology has affected the amount 
of water needed for the process and where hydraulic fracturing has occurred 
at different points in time. Although hydraulic fracturing is in widespread use 
across the United States in most major oil and gas basins for the development of 
unconventional oil and gas resources, historically, Texas had the highest number 
of records of hydraulic fracturing treatments and associated wells documented 
in the datasets. 

These datasets also illustrate the rapid expansion of water-intensive horizontal/
directional drilling that has increased from 6 percent of new hydraulically 
fractured wells drilled in the United States in 2000 to 42 percent of new wells 
drilled in 2010. Increased horizontal drilling also coincided with the emergence 
of water-based “slick water” fracturing fluids. This is one example of how the 
most current hydraulic fracturing materials and methods are notably different 
from those used in previous decades and have contributed to the development 
of previously inaccessible unconventional oil and gas production target areas, 
namely in shale and tight-sand reservoirs.

The USGS Scientific Investigation Report is available online at http://
pubs.usgs.gov/sir/2014/5131, along with the companion Data Series 
at http://pubs.usgs.gov/ds/0868.

_____________________________________________________
Information provided by the U.S. Geological Survey (www.usgs.gov). 

http://pubs.usgs.gov/sir/2014/5131
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Suffolk County Community College (SCCC) leadership, local and state 
elected officials, community leaders, and representatives of BBS 
Architects, Landscape Architects and Engineers and J. Petrocelli 
Contracting officially opened the new, $29.8 million William J. Lindsay 
Life Sciences Building. The cutting-edge educational and research 
facility is named in honor of a Suffolk County legislator, a former 
presiding officer of the Suffolk County legislature, and long-time 
supporter of SCCC, who passed away in 2013. BBS served as architect, 
interior designer, and mechanical and electrical engineer for the new 
building. The project is aiming at LEED Gold certification, indicating a 
high level of sustainability in design and construction.

With more than 25,000 students enrolled at three campuses, SCCC is the 
largest community college in New York State. The 156-acre Ammerman 
Campus in Selden, which opened in 1961, is the oldest and largest of the 
college’s three campuses and enrolls more than 14,000 students.

The Life Sciences Building is the first new academic structure completed 
on the Ammerman Campus in nearly 50 years. It will house programs 
for students pursuing biology, marine biology, chemistry, environmental 
science, and nursing degrees. A rapidly growing enrollment in life 
sciences disciplines necessitated the construction of the new facility. 
Approximately 5,000 students will attend classes in the building 
throughout the spring semester, which began in January 2015. The 
building will also allow for expansion of science classes to include an 
additional 100 students in the spring and 300 students next fall.  

“The college’s enrollment in life science disciplines has risen exponentially 
in recent years, outgrowing the former building,” said Rosa M. Gambier, 

Environment

An education in 
sustainability
Suffolk County Community College’s Life Sciences Building provides a 
learning tool for green design.
By Roger P. Smith, AIA, LEED AP

The Life Sciences Building features aluminum composite and glass curtain wall, 
and concrete masonry walls with a brick veneer. Photo: Tom Sibley/Wilk Marketing 

Communications
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Ph.D., Biology Department chair. “The old life sciences building served 
approximately 4,700 students in the 2013-14 academic year, up from 
2,700 in 2004-05. In the last three years, we could not meet demand 
because we didn’t have the space. This innovative edifice will allow us to 
increase the number of students taught and, along with our newly revised 
and cutting-edge curriculum, gives us the ability to greatly enhance the 
quality of education Suffolk County Community College provides. It is a 
superior facility for student research and both collaborative and hands-on 
learning. It will bring our department into the 21st century and prepare 
our students for the 22nd.” 

The 63,000-square-foot structure is designed to serve as a learning tool by 
itself. It incorporates pioneering sustainability and educational features, 
such as interactive boards displaying — in real time — the building’s 
sustainability data and power performance. The building’s design won 
the 2011 School Planning & Management magazine Sustainability and 
Innovation Award in the Building as a Teaching Tool category.

“The construction team collaborated closely with the college and the 
designers to ensure that the school’s daily operations were not impacted 
by the construction work,” said Joseph Petrocelli, treasurer at general 
contractor J. Petrocelli Contracting. “Our site management team has 
closely coordinated noisy construction activities and deliveries with the 
campus leadership and ensured that roads and walkways adjacent to the 
building site remained safe and open to traffic. In addition, our team 
employed sustainable construction and recycling practices to protect 
the site’s environmental integrity, to ensure healthy indoor environment 
for students and faculty, and to support the project’s LEED certification 
procedures.” 

Other team members include science lab design consultant Tsoi/Kobus 
& Associates, site designer and civil engineer Greenman-Pedersen, 
structural engineer Ysrael A. Seinuk, and plumbing engineer Bladykas 
Engineering.

The lobby is designed as an indoor amphitheater cut into the slope of the building’s site. The elevator shaft 
features interactive kiosks on each of the three building levels. The atrium video wall is 13.43 feet wide by 7.6 feet 

high. Photo: Tom Sibley/Wilk Marketing Communications
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Architecture
BBS won the commission in a competition that attracted numerous 
prominent design firms from across the nation. The winning architectural 
approach focused on five aspects of the new building. These were the 
concept of a “building as a learning tool,” expressed through technology 
and site design; visualizing the vocabulary of biology through 
architecture and programming; encouraging interaction and exchange 
of ideas among students and faculty; incorporating the structure into 
the natural environment of the site; and implementing a high number 
of sustainable features into engineering and architecture of the facility.

“The design team sought to express the natural organization of organs 
and nerve systems in its approach to implementing the school’s program 
through interior layouts, architectural organization, traffic patterns, and 
connections to the overall campus for the new building,” said BBS 
Director of Architecture Joseph B. Rettig, AIA, LEED AP. “They were 
inspired by the concept of a plexus and connecting nodes, which is 
represented in the design of the structure’s central rotunda and wings as 
well as in the organization of hallways and building systems in the new 
school.” 

The building creates a new identity for scientific education programs 
at the college by displaying the school’s inner works to passersby 
and visitors. It is designed to integrate its teaching functions with the 
campus circulation by utilizing a major pedestrian path from the south, 
leading to the main quadrangle, to encourage transit through the building 
by students and faculty from all disciplines. The overall program also 
includes construction of a new 314-square-foot astronomical observatory 
at a separate location.

The Life Sciences Building’s location and design reflect and enhance the 
existing pathways and spatial relationships already in place on campus. 
Taking advantage of the changing grade of the site, a north entrance will 
receive students and faculty coming from the Riverhead and Smithtown 
Science buildings at the second floor level. To the south, where the grade 
drops one full story, another entry serves students and faculty arriving 
from the parking area to the southeast and adjacent athletic facilities to 
the southwest at the first floor level.

“The architectural and planning concepts are fundamentally sustainable. 

The east-west orientation of the building minimizes summer solar 
heat gain. The integration into the land contours reduces the exterior 
surface area, and the overall space efficiency minimizes the material 
and construction resources. The high-efficiency mechanical and 
electrical systems are designed to provide safe and functional operation, 
while significantly minimizing the energy use,” Rettig said. The BBS 
engineering team critically analyzed the air change rates required for 
each type of interior space and optimized the mechanical system to 
accommodate the findings.

Other sustainable features of the structure include the tight envelope and 
high levels of insulation reducing the thermal losses; a natural stormwater 
runoff management system; high recycled content and locally sourced 
materials; and high-efficiency lighting system with occupancy sensors.

In addition, a rooftop photovoltaic system will generate 144 kilowatts 
of electricity and provide more than 60 percent of the building’s electric 
needs, saving approximately $48,000 per year.

The school’s exterior brick veneer panels convey a sense of “earthen” 
physicality through the use of color, texture, and pattern. This material 
reflects the look of existing brick campus buildings. However, in order to 
engage the mind of the observer, the façade features changing patterns. 
Aluminum-and-glass curtain wall surfaces the voids of the building, thus 
allowing high amounts of light to enter the interior.  

Both the interiors and the site feature learning tools related to the 
building’s operations, design, and function. The interiors house kiosks 
and interactive boards displaying — in real time — the building’s 
sustainability data, power use, and HVAC system’s performance.

Site design
According to Greenman-Pedersen Assistant Vice President and Senior 
Landscape Architect James P. Garrahan, RLA, LEED AP BD+C, “The 
site design efforts focused on blending functional features with the 
building setting, sustainability, habitat restoration, and maintaining the 
natural look.”

The sustainability in site design is visible along the pedestrian paths 
and around the outdoor classrooms. The site features a self-contained 
stormwater management system with rain gardens and wet meadows, 
leaching and diffusion pools, and large swales with native, drought-
resistant vegetation. All storm flow from both the Life Sciences Building 
site and the surrounding sections of the campus recharges onsite. Student 
gathering areas are located near the most interesting sustainable elements 
and main landscaping features of the terrain. The ecosystem of the site 
encourages the study of nature.

The site design embraces the overall project concept in many ways. 
It provides a highly sustainable environment that employs native 
plant selections to minimize maintenance requirements and provide 
biodiversity and habitat for indigenous fauna. The storm drainage system, 
a combination of natural and artificial features, accommodates the Life 
Sciences Building site as well as portions of the main campus’ rainwater 
flows that currently enter the site. While designed to be sustainable and 
functional, this treatment also provides opportunities for educational 
experiences as displays of applied science. The functional purpose of the 

An interactive video wall displays — in real time — the building’s 
sustainability data and power performance. Photo: Tom Sibley/Wilk Marketing 

Communications
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site, the way it is shaped, and the use of native grasses, perennials, shrubs, 
and trees represents a reinvigorated appreciation of the natural aesthetic 
required for current and future sustainable and reasonable development.

The approximately four-acre site featured existing drainage pools and 
pipes that originally served a nearby former hospital building. Some 
of these structures were not discovered until the excavation phase. 
The design team decided to take advantage of many of these existing 
features by incorporating them with some improvements and revisions 
into the overall stormwater management system. The pipes were re-
routed around the building, directing water into the new western swale. 
A second swale was created on the southeastern corner of the site. Both 
swales feature exposed areas with stone beds and retaining walls, hidden 
culverts connecting the exposed sections, and below-grade concrete 
leaching pools for overflows. Both swales terminate in the large wet 
meadow on the western side of the site.  

The site slopes significantly from north to south, with an elevation 
difference of 30 feet. The highest point, 184 feet above the sea level, is 
located at the northern entrance to the building. The lowest point of the 
site, at 154 feet above the see level, is located in the main wet meadow. 
The area soils are mainly sandy. However, as the site is located within the 
central glacial moraine of Long Island, soil conditions can exhibit silty, 
less-permeable characteristics in localized areas. A few of those pockets 
were discovered at the site but didn’t significantly impact the design of 
the drainage system.

“The drainage system was designed to accommodate 8 inches of rainfall 
over a period of 24 hours,” Garrahan said. The system was severely 
tested while construction was still ongoing. “In the late summer of 2014, 
the area was hit by a rain storm not recorded in the region’s history,” he 
said. “Weather reporters indicated 14 inches of rainfall in seven hours, 
with approximately 9 inches falling in two hours. The site’s stormwater 
management system performed without a glitch, protecting the building 
from flooding.” 

The site construction team included excavation, earthwork, and concrete 
contractor Darr Construction and landscaper Greenfield Nursery. Darr 
executed the full grading of the site and excavated the areas where 

the swales were to be located. Greenfield performed the final grading, 
constructed stone retaining walls, and planted grass, shrubs, and trees.  

“The stormwater swales vary in size and shape. They feature moss rock 
retaining walls and river round rock bottoms. The largest wall is 8 feet 
high and 80 feet long,” said Greenfield Nursery owner, Ron Parkhurst. 
Greenfield crews installed Mirafi filter geotextile fabric and localized 
drainage behind walls constructed of 12- to 18-inch moss rocks. Swales’ 
bottoms feature a layer of gravel, fabric, and a top layer of 6-inch river 
round rocks selected to match the color of the walls.

“The grass mixes include dry, wet, and lawn varieties planted using a 
hydro-seeding method,” Parkhurst said. Greenfield selected grass mixes 
for particular areas of the site based on their elevation measurements. The 
site does not feature a permanent irrigation system, in compliance with 
LEED certification protocols for water conservation. However, during the 
germination period in the hot, late summer of 2014, Greenfield installed 
a temporary surface irrigation system that included approximately two 
miles of piping. The pipes were fastened to the surface with staples and 
removed once the grass germinated.  

Interior design
According to BBS interior designer Tracy Hansen, RA, “The building 
is arranged with two wings around a central rotunda, which serves as 
both a transit and a gathering point for students. Each wing has a single 
laboratory corridor, which provides clear orientation as well as efficiency 
and visibility. The corridors feature active exhibits and serve as informal 
meeting places for students, activating the building as seen from the 
exterior,” Hansen said.

The south-facing window wall has been designed to modulate and harvest 
natural light. Classroom spaces at the second and third floors feature 
internal glass walls to take advantage of light and views to the south. 
Seating opportunities in the corridors/public spaces provide settings for 
impromptu conversations or short breaks before entering classrooms. 

The building’s layout provides a high degree of space efficiency. The 
two wing corridors provide direct access to all laboratory and support 
spaces. Stairways for egress at the ends of the two wings, and the central 

Stormwater swales vary in size and shape. They feature moss rock retaining 
walls and river round rock bottoms. 

Photo: Tom Sibley/Wilk Marketing Communications

The preliminary site and landscaping design plan, submitted for the competition 
and implemented with several minor revisions, shows the path of both 

stormwater swales.
 Image: Courtesy of Greenman-Pedersen, Inc.
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open stair, designed for dramatic architectural impact, ensure safe and 
convenient access to all floors.

The simple circulation systems and central core rotunda, as well as 
the mixed locations of the several scientific disciplines housed within 
the structure, encourage meetings and interaction among students 
and faculty. Additional informal meeting spaces along the laboratory 
corridors promote a dialogue and an exchange of ideas among the 
building’s occupants.

The building’s first floor houses the main lobby; elevator shaft; three 
anatomy and physiology laboratories with prep rooms and 24 stations 
each, ranging in size from 1,214 to 1,331 square feet; four flexible 
lecture halls ranging in capacity from 48 to 72 seats; faculty office; 
1,706-square-foot main lobby student gathering space; 221 square feet 
of corridor niche meeting spaces; and storage and utility rooms.  

The lobby is designed as an indoor amphitheater cut into the slope of the 
building’s site, where classes can be taught. The elevator shaft features 
interactive kiosks on each of the three building levels. The atrium video 
wall is 13.43 feet wide by 7.6 feet high and comprised of 16 NEC 46-
inch LED ultra-narrow bezel monitors set up in a 4-foot by 4-foot grid.

The second floor houses general, marine, and microbiology facilities. 
These include six labs ranging in size from 1,214 to 1,331 square feet; 
prep rooms and assistants’ offices; a 630-square-foot faculty office suite 
and three 80-square-foot faculty offices; a 160-square-foot biology 
walk-in cold storage room; student gathering niche; a 24-station student 
computer room; a 14-station student project room; and support facilities. 
Each of the six laboratories features 24 stations.

The building’s third floor features two 1,214-square-foot chemistry 
labs; two 1,214-square-foot, 48-seat general classrooms; a 936-square-
foot, 24-station computer room; a 529-square-foot conference room; a 
613-square-foot faculty lounge with a 221-square-foot kitchenette; two 
faculty offices; a reception area for administrative offices; departmental 
management offices; student gathering areas; mechanical, electrical, 
and storage rooms; and an outdoor vegetated roof. 

The building also houses four environmental rooms, manufactured by 
Darwin Chambers Company, ranging in size from 40 to 160 square 
feet.

The interiors feature numerous sustainable and recycled materials. 
These include 1,200 square feet of an unusual natural bamboo-veneer 
wallpaper, manufactured in Japan and installed on the curved outside 
wall of the elevator shaft.

Laboratory spaces are designed using modular planning principles. 
Each space is essentially the same size to allow flexibility in layout 
and lab furniture components. Fixed functions such as sinks and fume 
hoods are located at the perimeter. Laboratory workstations include gas, 
air, power, and water connections. The building’s mechanical system 
is sized to provide appropriate air changes for biology labs throughout 
the several life science disciplines. This solution reduces energy use.

The exterior aluminum composite wall panels are also utilized inside 

the atrium for visual continuity of the structure’s exterior and interior. 
The atrium features curved internal balconies with a 1/2-inch tempered 
glass, stainless steel, and aluminum handrail system by Osiyo Metals, 
with maple wood veneer rails. Curved steel members support the 
balconies.

Construction
“The project team faced several technical and logistical challenges 
during construction of the new Life Sciences Building,” said Petrocelli 
Senior Site Superintendent Mark Evans. “These included a curved 
curtain wall and a complex steel structural frame that features curved 
members, the need to accommodate daily pedestrian traffic bordering 
the construction site, a significantly sloping site, and pre-existing site 
conditions that necessitated a high amount of new control fill material.”

The building features concrete foundations and a steel structural frame. 
The foundation extends as much as 15 feet down on the north site of 
the building. During the excavation phase, crews replaced the soil 
within the entire footprint of the building with control fill to ensure 
the required bearing capacity of the soil. Because the site slopes from 
north to south, the team installed an extensive shoring wall on the north 
and east sides of the excavation site. The 300-foot-long shoring system 
consisted of steel I-beam piles driven as deep as 30 feet and connected 
by timber walls as high as 15 feet.

The structure features expansive curved exterior walls on its south 
and north sides. The steel fabricator manufactured and delivered 
structural elements in sections up to 20 feet long. Due to the curvature 
of the central section of the building and the unusual 5-inch mullions 
between glaze panels, the support system for the exterior glass curtain 
wall was custom designed and manufactured. It features connecting 
clips welded to the building’s steel structure. Aluminum tubing, which 
supports the glass panels, is attached to the clips. On the south side of 
the building, the expansive glazed curtain wall is approximately 150 
feet wide and 45 feet high. The glazing features energy efficient low-e 
glass. Thermoplastic Polyolefin (TPO) membrane roofing by Johns 
Manville completes the building envelope.

In addition to the glazed curtain wall, the building features contrasting 
aluminum panel sections and concrete masonry unit (CMU) and brick 
veneer exterior walls. In order to create a highly energy efficient 
building envelope, designers created a multi-layered wall that consists 
of an internal CMU wall, 3 inches of a spray-on thermal insulation, a 
2-inch air barrier, and the exterior brick veneer. 

The aluminum curtain wall consists of Alpolic aluminum-faced 
composite panels manufactured by Mitsubishi Plastics Composites 
America. The lightweight panels feature a core of thermoplastic 
material thermally bonded to face sheets fabricated of aluminum 3105 
H14 alloy, 0.020 inch thick.

ROGER P. SMITH, AIA, LEED AP, is principal architect of BBS Architects, Landscape 
Architects and Engineers (www.bbsarch.com). Headquartered in Patchogue, 
N.Y., BBS serves Long Island and the New York/New Jersey/Connecticut 
Tristate area in design of sustainable educational, commercial, institutional, 
public, and athletic facilities. The firm designed the first LEED-certified public 
school in New York State, which received a LEED Silver certification as well as 
the 2012 Green Ribbon School designation from the White House and the U.S. 
Department of Education.
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residential/land development

Located in historic Charleston, S.C., Dockside Condominiums offers 
unobstructed scenic views of the Charleston Harbor. The Dockside 
complex includes a high-rise residential building, a series of low-rise 
townhouses, community spaces, and a reinforced concrete parking 
garage under an ample plaza deck. The 19-story waterside high-rise, one 
of the tallest buildings in the district, was constructed in 1976 before 
height restrictions were implemented. Current zoning ordinances in 
Charleston limit the height of buildings to three stories, so the views 
offered by Dockside are unique and highly desirable. 

Over the years, salt (chlorides) carried through the air progressively 
deposited on the reinforced concrete surfaces at Dockside — a common 
occurrence in marine environments. Eventually, this resulted in corrosion 
of the reinforcing steel. Corrosion of the steel in concrete produces 
expansive oxides (rust) surrounding the bars and exerts tensile pressure 
on the surrounding concrete, which can cause cracks, delamination, 
and spalls. The effects of this process can range from simple aesthetic 
concerns (i.e., rust stains) to safety hazards such as concrete falling from 
the building. 

As the signs of corrosion damage and aging became noticeable, the 
ownership and management at Dockside needed a clear understanding 
of the root cause and extent of the problem to develop and implement 
a viable long-term solution. With this objective in mind, a condition 
assessment plan was developed. This plan included structural 
assessments, quantification of damage, and a comprehensive corrosion 
assessment of the balconies, parking garage, and other related structural 
elements.

Corrosion is an electrochemical process that involves the release of 
energy bound in the steel during its manufacturing process. This energy 
is impregnated in the steel in the form of heat and some of this energy, 
under the proper conditions, is released in the form of minute electrical 
currents. In concrete, steel is relatively immune to corrosion until 
sufficient chlorides arrive at the surface of the steel. Once this occurs, 
the steel loses its immunity and begins to discharge the bound energy. 
For every unit of electrical energy discharged into the environment, an 
equivalent amount of iron is oxidized, growing in volume around the 
bars and damaging concrete. 

The condition assessment at Dockside focused on understanding what 

led to the corrosion damage, a prognosis for the progression, and the 
collection of field data, including chloride content, corrosion potentials, 
corrosion rates, and concrete resistivity measurements. Each of these 
measurements plays an important role in determining and developing 
the most appropriate solution:
• Chloride testing determines the chloride content throughout the depth of the  
   structure.
• Corrosion potentials are used to locate areas of corrosion activity in a  
   concrete structure.
• Corrosion rates determine the amount of steel section loss that can be  
   projected over time.
• Concrete resistivity values provide an indication of the corrosivity of the  
   concrete. 
  
Several options for corrosion protection were considered after the 

Preserving 
the view
Charleston condominium association proactively addresses corrosion of 
high-rise balconies and parking garage.
By Jorge Costa, P.E., and Steve Strete

The balconies of the Dockside Condominium buildings are exposed to a marine 
environment, which can lead to corrosion and damage to the concrete surfaces.
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condition assessment was completed, including conventional repairs, 
topical treatments, and cathodic protection. After extensive review of 
current conditions, the amount of disturbance to residents each solution 
would require, and a desired repair life expectancy of greater than 20 
years, cathodic protection was determined to be the optimal solution. 

Cathodic protection is the application of an electrical current to the steel 
to oppose the losses from the steel. If sufficient energy is counterposed, 
the losses from the steel are eliminated and corrosion is stopped. 
Cathodic protection systems are categorized as either galvanic (GCP) 
or impressed current (ICCP). The difference between the two types is 
primarily the source of power to drive the current. GCP systems use the 
natural voltaic difference between two metals to create a natural battery 
and drive the protective current. ICCP systems use external sources of 
power to this end, including transformer-rectifiers, batteries, and solar 
panels.
 
After careful review of each option, an ICCP system was selected for 
Dockside’s balconies and a GCP system was selected for the garage. 
These selections were based on specific conditions encountered in each of 
the structures, life expectancy, and performance histories. ICCP systems 
provide design and operation flexibility needed for the protection of the 
balconies with components that have life expectancies in excess of 30 
years. This ensures minimal disturbances to occupants during installation 
and throughout the lifetime operation of the system. The GCP system 
was selected for the garage because of its flexibility to mitigate corrosion 
while allowing for future expansion of the ICCP system if warranted. 
This strategy was also a more cost-effective solution.

Repair specifications were prepared by Sutton Kennerley and Associates, 
Greensboro, N.C. Along with the concrete repair specification, the 
project specification included a detailed performance specification for the 
cathodic protection system design and installation. Close coordination of 
the repair and cathodic protection design specification ensured design 
compatibility between the structural repairs, railing replacements, storm 
shutter repairs, and all installation sequencing between the repair and 
protection strategies.   

STRUCTURAL, a Structural Group company, was selected to install the 
cathodic protection system. The Electro Tech CP ICCP system chosen 
for this project was designed and manufactured by STRUCTURAL 

TECHNOLOGIES, another Structural Group company, providing the 
client with a single source for both the cathodic protection system and 
its installation. 

Extensive coordination was required between all parties to ensure 
safety, and for the several hold points required for the ICCP system 
that overlapped with the concrete repair contractor’s scope of work. 
Sequencing and scheduling of the contractors and subcontractors was 
crucial to keeping the schedule moving forward and progressing while 
attending to the required safety, quality, and occupants’ concerns. Project 
management was challenging for a project of growing complexity with 
a variety of stakeholders. 

STRUCTURAL crews installed the ICCP system on the top side and 
front edge of the balcony slabs. The ICCP system consisted of a mixed 
metal oxide coated titanium expanded ribbon mesh anode installed in 
saw slots and is divided into 20 individually controlled zones. Two 
reference electrodes per zone allow for performance monitoring of the 
system. There are a total of four cabinets located in the garage that house 
the power supply units (PSU), which provide the DC output to each 
of the individual zones. All zones are managed by a microprocessor-
controlled main control unit (MCU) that is connected to a phone line, 
allowing offsite remote access, monitoring, and adjustments. 

ICCP installation involves several quality assurance checks to ensure 
that the system will properly function when complete. The testing at 
Dockside performed by STRUCTURAL TECHNOLOGIES consisted 
of: 
• electrical continuity of steel rebar and other metallic embedment;
• depth of cover over rebar; 
• reference cell calibration pre- and post-installation;
• cathode and steel connection continuity;
• anode to cathode isolation;
• anode encapsulation testing;
• insulation testing; and
• temporary energization.

Dockside also opted to replace the PSU for an existing ICCP system 
installed on the roof slab of the building. The upgraded PSU allows 
integral monitoring of both ICCP systems. 

After completing concrete repairs, the balconies were protected with an impressed current cathodic protection system. The anodes for this system are titanium ribbons 
installed in chases cut on the top surface of the concrete balcony. These were later energized so that protective current is discharged into the concrete from the anodes.
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The GCP system installed in the parking garage utilized Corrspray, an aluminum, 
zinc, and indium alloy anode applied by thermal spray. This alloy was developed 
under a research program sponsored by the Federal Highways Administration 
to provide a high-output option for galvanic systems for concrete structures 
in cooler and dryer environments. Three instrumented areas were installed to 
monitor the performance of the anode. 

Installation of the GCP system also involves a series of quality assurance steps 
that include:
• electrical continuity testing; 
• surface preparation tests;
• recorded environmental conditions; 
• anode thickness measurements; and 
• anode adhesion testing.

The initial engineering and permitting processes required 18 months to 
complete. An additional 22 months were required to complete the 803 cubic 
feet of concrete repairs on the balconies, 304 cubic feet of concrete repairs in the 
garage, and to install the ICCP and GCP systems. 

Crews successfully completed the work despite having to manage the challenges 
of working at heights during hurricane season and during the winter months 
with temperature-sensitive materials. Successful scheduling and coordination 
between two contractors with sometimes seemingly conflicting priorities was 
the result of an ultimate understanding by all parties that the highest priorities 
were safety, quality of the finished product, and timeliness. 

With repairs completed and the cathodic protection systems installed and 
continuing to be monitored, Dockside will have the desired service life 
extension to their building and parking structure with minimal maintenance 
and interruptions to residents. Management at the complex had the foresight 
to recognize these investments as adding value to an already prized asset. 
Dockside continues to prioritize the safety of its residents and the preservation 
of the biggest amenity it provides — some of the best views of Charleston.

The durability of concrete structures is impacted by the corrosion of the 
reinforcing steel, especially in aggressive marine environments such as 
Charleston. To optimize durability of any reinforced concrete structure, it is 
important to understand the mechanisms that initiate and contribute to the aging 
and deterioration. Identifying the root cause leads to best decisions and solution 
building for repairs, protection, and service life extension.

JORGE COSTA, P.E., is vice president, Corrosion Solutions, 
with STRUCTURAL TECHNOLOGIES.

Metalizing was used to install a galvanic anode on the surfaces of the 
concrete in the parking garage. Corrspray, an aluminum-based alloy, 

was melted and sprayed onto the affected surfaces. The resulting 
thin layer was connected to the reinforcing steel and used as a 

sacrificial anode for corrosion protection.

The Dockside Condominium high rise has 19 floors of unobstructed 
views of historic Charleston and the Charleston Harbor. 

_____________________________________________________
STEVE STRETE is general manager, Dockside Association, Inc.
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On June 2, 2014, the 38-span dual bridges supporting I-495 over the 
Christina River in Wilmington, Del., were found to be structurally 
unsound. The bridges were closed to traffic, an emergency declaration 
was prepared, and a rehabilitation project, including both short- and 
long-term repairs, was immediately undertaken. Since the bridges 
carry more than 90,000 motorists a day, time was a critical factor in 
implementing repairs. 

The Delaware Department of Transportation (DelDOT) retained 
AECOM as the lead design consultant. Its role encompassed project 
management, geotechnical engineering, structural and bridge 
engineering, civil engineering, scheduling, construction services, and 
construction inspection. The firm partnered with the I-495 Emergency 
Project Team — DelDOT, FHWA, and J.D. Eckman — to repair the 
bridge as quickly as possible.  

The observed bridge deformations were quickly attributed to significant 
lateral forces that developed in a 100-foot layer of soft compressible soil 
underlying the bridge site. These large forces, which were mobilized by 
the placement of embankment fills immediately adjacent to the bridge, 
overwhelmed the existing H-pile foundations of four sets of hammer-
head piers. The result was gross deformation of the superstructure and 
insufficient load carrying capacity.  

Working around the clock, the team restored the southbound structure 
in 59 days and full traffic service returned in 83 days, one month ahead 
of schedule.

Obstacles encountered
Selection and construction of the new foundations was particularly 
challenging. Since the bridge was precariously supported on the existing 
damaged piles, construction of the new foundations required a delicate 
balance to minimize vibrations and avoid subsurface interference 
between old and new foundation elements. It was also recognized that 
the new foundations had to be robust and essentially impervious to the 
geotechnical conditions that afflicted the existing H-piles.  

Additionally, due to the limited available space for new foundations, as 
well as cost and schedule considerations, it was determined that the new 
foundations had to serve dual purposes as temporary and permanent 

supports. The complexity of the foundation construction was further 
increased by the need to work in the restricted headroom below the 
existing superstructure. The low headroom nullified many standard 
foundation applications. The project team recognized the benefits of 
the drilled shaft foundations and was able to identify innovative means 
to install the shafts in a timely manner.

Modeling the deformed superstructure was required to accurately 
predict loads — vertical, transverse, and longitudinal — present in the 
bridge.  It was essential to comprehend those loads in order to safely 
release the reactions and transition the loads from the damaged piers to 
the temporary shoring towers.  A rigorous analysis was conducted based 
on field surveys of the bridge and an understanding of its deformed 
shape.  Several iterations and model improvements produced quality 
results that were eventually confirmed during the jacking operations.

Innovative techniques applied
The project entailed application of many innovative concepts to 
increase the efficiency of design, hasten construction, and ensure 
safety in the workplace.

Pier ties — To stabilize the damaged hammer-head piers and secure 
the adjacent areas for drilled shaft excavation, the piers were rapidly 
tied together to create an improvised frame. Post-tensioning bars were 
connected between the northbound and southbound piers to provide a 
tension resistance component of the improvised frame. H-pile sections 
were installed in the gap between the cantilevered ends of the piers 
to produce a compression resistance component. The frame action 
provided by the combination of the post-tensioning bars and the H-pile 
sections offered stability to the individual damaged piers.

Drilled shaft installation — Of the 32 new drilled shafts, 24 are 
positioned below the existing bridge superstructure. The reduced 
overhead clearance at these points (less than 60 feet) would ordinarily 

transportation

Foundation 
failure!
Emergency repair project restores service on I-495 dual bridges.
By Neil A. Shemo, P.E., and Harry R. Roecker, P.E.

The 38-span dual bridges supporting I-495 over the Christina River in Wilmington, Del., 
were closed to traffic on June 2, 2014, due to serious substructure settlement and 

lateral displacement of the existing pile foundations of four piers that resulted in gross 
deformation of the superstructure and insufficient load carrying capacity. 

Photo: Courtesy of AECOM
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require installation of the shaft reinforcement in segments that are 
spliced together while suspended above/within the excavated hole. To 
increase the efficiency of the operation, 6-foot square holes were cut 
in the bridge deck over the drilled shaft locations. The entire length 
of the reinforcement cage (140 to 165 feet) for each drilled shaft was 
fabricated adjacent to the bridge and lifted through the deck opening and 
directly into the excavated drilled shaft. This approach saved critical 
construction time — eight to 12 hours for each shaft — and improved 
workplace safety by fabricating complete reinforcement cages clear of 
the congested work area below the bridge.

Underpinning — Although the foundations of Piers 11 and 14 were 
compromised, the measured tilt of these columns was less significant 
than that of Piers 12 and 13. Structural calculations indicated that the 
existing column shafts at Piers 11 and 14 possessed sufficient capacity to 
accommodate the eccentric loading as a permanent condition provided 
the foundation could be strengthened. Underpinning of Piers 11 and 14 
allowed for preservation of four of the eight compromised hammer-
head piers, thereby simplifying jacking operations and cutting in half 
the amount of demolition and new pier construction needed.  

Four new drilled shafts were placed around the compromised foundation 
of each hammer-head pier and a new pile cap placed above the drilled 
shafts and the existing pile cap. The new, 8-foot-thick pile cap engaged 
the existing pier footings through the installation of vertical post-
tensioning bars. The moment connection to the existing pier was further 
enhanced through shear bond and keying between the existing column 
shafts and the new pile cap. Multiple-stage concrete placement of the 
new pile caps was employed to avoid surcharging the compromised pile 
foundations and to minimize the need for mass concrete temperature 
control. The underpinning approach minimized the time required for 
excavation, temporary excavation support, and de-watering needs when 
compared with typical underpinning methods. 

Superstructure modeling — Three-dimensional finite-element 
modeling was employed to predict the structural interaction between 
the continuous girder spans and the eight compromised hammer-
head piers. Tilting and displacement magnitudes varied significantly 
from pier to pier, causing redistribution of moments and shears within 
the four-span continuous girders. Span continuity and the positive 
connections between girders and piers produced a complex structural 
system of force interactions. Survey data of the distorted spans was 
utilized to quantify principal axis reactions at each girder bearing.

While the existing steel girders were constructed to be non-composite 
with the concrete deck, the superstructure was analyzed as both non-
composite and composite to predict actual behavior and produce an 
“envelope” (i.e., maximum and minimum range) of jacking forces. 

Shoring towers were used to correct the superstructure geometry and 
support bridge loads on a temporary basis. Photo: Courtesy of AECOM

Temporary shoring towers atop grade beams were used to jack and support the 
bridge until new piers could be constructed.

 Photo: Courtesy of AECOM

The new piers are constructed atop the grade beams and drilled shafts. Temporary 
falsework supports the formwork for the new pier cap during concrete placement. 

Photo: Courtesy of AECOM
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transportation

Cross frames were then analyzed and those cross frames with substandard 
capacities were strengthened to prevent buckling during jacking. The 
results of the analysis provided the basis for the sizing and configuration 
of jacking and temporary support equipment, as well as the sequencing 
of work to release forces between spans and piers in a safe, controlled 
manner.

Bridge jacking — Piers 12 and 13 displayed the greatest deformation 
and, as a result, the superstructure at these locations possessed the largest 
deflections and cross section rotation. To raise the superstructure and 
return the bridge cross section to its original geometry, J.D. Eckman 
employed an innovative two-level jacking approach at Piers 12 and 13. 
For this jacking approach, a hydraulic jack was placed atop a transverse 
header beam and directly under each of the six bridge girders. These jacks 
were used during the initial jacking operation to lift the bridge from the 
existing bearings and transfer the load to the temporary shoring towers. A 
second pair of hydraulic jacks was positioned below the header beam and 
atop the temporary shoring towers. The location of these “tower” jacks 
allowed for rotation of the header beam and therefore restoration of the 
superstructure geometry.  

Resolving traffic and economic hardships
The closure of I-495 imposed significant social and economic hardships 
on the greater Wilmington area. Traffic congestion, particularly on I-95 
in Wilmington, increased substantially, slowing the flow of traffic and 
adversely affecting safety. Accidents in the area resulted in gridlock as 
alternative routes already exceeded capacity.  

Economically, the interstate closure affected shipments to and from the 
nearby Port of Wilmington. The delivery of goods and materials was 
delayed due to the extended detours required to circumvent the damaged 
bridge.  

The closure also had a serious impact on tourism throughout the state. 
During the summer months, I-495 supports the travel of beachgoers to the 
coastal areas of southern Delaware. Reopening of the bridge before the 
end of summer was a benefit to the beach towns and the state economy.

The emergency repair project was of sufficient magnitude to attract 
the attention of President Obama, who visited the bridge and Port of 
Wilmington area in mid-July, when the initial phases of the temporary 
repairs were nearing completion. The president used the scene as 
a backdrop while calling for increased investment in the nation’s 
infrastructure and creation of new public and private partnerships to 
support that goal.

The structural failure, by lateral deformation, of the existing pile groups 
had been attributed to significant strain induced in the surrounding 
compressible soils. This phenomenon, commonly referred to as “lateral 
squeeze,” has chiefly been an academic issue with little actual case history 
to draw upon. The I-495 Emergency Project, including the investigations 
conducted, the geotechnical data collected, and the repairs undertaken, 
provides invaluable information for future projects and serves notice of 
the catastrophic effects that can be produced in those soil conditions.

Engineer-led 
design-build
Innovative project delivery model ensures continued success for 
Detroit’s Ambassador Bridge..
By Michael F. Britt, P.E.

The Ambassador Bridge, opened in 1929, at the time had the world’s longest 
suspended span of 1,850 feet. It currently is the busiest international trade border 

crossing in North America. 
Photo: Modjeski and Masters

Since its construction in 1929, Modjeski and Masters has been deeply 
involved with the Ambassador Bridge. Ralph Modjeski, the firm’s 
founder, was the bridge owner’s consulting engineer. He oversaw design 
and construction of, what was at the time, the world’s longest suspended 
span of 1,850 feet.

In the many decades since, through multiple owners and its growth 
into the busiest international trade border crossing in North America, 
Modjeski and Masters has worked to keep the bridge maintained for 
current conditions and prepared for what the future may hold. The latest 
Ambassador Bridge project continues this trajectory, but with a new, 
innovative twist to project delivery.

Started in November 2014, the current project is another facet of the 

NEIL A. SHEMO, P.E., is an associate vice president in the Mechanicsburg, Pa., 
office of AECOM. 
HARRY R. ROECKER, P.E., is a vice president in the company’s Philadelphia office.
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To inspect inside the bundle of wires, wedges are inserted into the 
cable at predetermined locations around the cable’s perimeter to 

expose more of the interior wires. Photo: Modjeski and Masters

Engineers select specific panels of the cables to inspect. At each panel, 
inspectors remove the outer cable wrappings and coverings to evaluate the 

interior wires for corrosion, cracking, or unusual wear and tear.
 Photo: Modjeski and Masters

bridge owner’s asset management plan. It includes inspection and 
evaluation of the suspended span’s main cables, design and inspection of 
the span’s miscellaneous steel repairs and construction. While the project 
details are important, it is the project delivery model that sets it apart.

For this work, Modjeski and Masters heads a unique engineer-led design-
build project delivery model. To date, this type of project delivery model 
has been rare in the construction industry. In more typical design-build 
or design-bid-build models, the contractor takes the project lead during 
the project’s construction phase. 

In an engineer-led model, the contractor, in this case Piasecki Steel 
Construction Corporation, is part of the engineer’s team from project 
inception. With engineer and contractor on the same team, the relationship 
is non-adversarial. The engineer develops the design with input from 
the project owner and the contractor. During the construction phase, 
the contractor is less likely to request change orders for construction 
document errors and omissions because they participated in creating 
those documents alongside the engineer during the design phase.  

The collaborative design process means that projects are more cost 
effective to construct. It streamlines plan delivery and eliminates the 
need for multiple revisions that prolong schedules and drive up costs. 
Construction risks also are minimized.

How do you get to the point where this delivery model is even considered? 
It’s all about relationships. 

In this particular case, Modjeski and Masters has been the engineer for 
the owner of the Ambassador Bridge, the Detroit International Bridge 
Company (DIBC), for close to two decades. Over those years, we have 
built a high level of trust with the DIBC on a variety of projects including 

annual condition inspections, load capacity ratings, and design of bridge 
redecking and miscellaneous steel repairs. So, instead of bringing in 
someone new to lead the continuation of its asset management plan, 
DIBC entrusted Modjeski and Masters to lead the current project.

Previous relationships with the contractor are also important for this 
particular delivery model. An engineer shouldn’t expect to lead a project 
with a contractor with whom they are working for the first time. Since 
both partners must adapt to a reversal of traditional project hierarchy, 
management, and roles, a solid foundation of trust is key to avoid scope 
creep and mistrust. 

The project owner also plays a role in whether an engineer-led delivery 
model is possible at all. Many governmental owners are regulated to use 
a certain delivery model. Since the DIBC is the private owner of the 
Ambassador Bridge, it may select any delivery model that fulfills its and 
the project’s needs. It found that the engineer-led model saves time and 
money. 

It’s our expectation that the engineer-led project delivery model is on the 
cusp of gaining wider recognition and implementation. Just as public-
private partnerships have gained traction and shown to be more effective 
for certain projects, engineer-led represents a new and efficient method 
for project delivery.

Project details
As mentioned, the current project work is part of the DIBC’s asset 
management plan for the Ambassador Bridge. These investigations 
and construction improvements will help extend the bridge’s life for 
a significant amount of time. It will also maintain an open and fully 
operational border crossing that carries more than a quarter of all trade 
between the United States and Canada.
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Corrosion stages of the individual wires are catalogued along with any observed wire breaks. 
Wire samples were removed for laboratory testing and new wires spliced in place. 

Photo: Modjeski and Masters

Modjeski and Masters brings considerable cable inspection expertise to 
the evaluation of the bridge’s two main suspension cables. Each cable is 
comprised of 37 strands, with each strand containing 218 wires. In total, 
that’s more than 8,000 wires per cable (more than 16,000 overall) and 
7,500 feet of cable.

To minimize disruption to the more than 9,000 commercial vehicles that 
cross the Ambassador Bridge on a daily basis, the cables are inspected 
above traffic without the need to close lanes or reroute travelers. Proper 
safety devices and procedures are in place both at and under the cable 
locations where the work is conducted.

Engineers select specific panels of the cables to inspect. At each panel, 
inspectors remove the outer cable wrappings and coverings to evaluate 
the interior wires for corrosion, cracking, or unusual wear and tear. To 
inspect inside the bundle of wires, wedges are inserted into the cable at 
predetermined locations around the cable’s perimeter to expose more of 
the interior wires. 

Corrosion stages of the individual wires are catalogued along with any 
observed wire breaks. Wire samples are removed for laboratory testing 
and new wires spliced in place. After compiling all the necessary data, 
engineers will determine the strength of the cables and the need for 
additional specialized monitoring or rehabilitation.    

Also included in this round of maintenance are rocker link replacements at 
the main span stiffening trusses’ four corners; wind tongue rehabilitation; 
tower and stiffening truss bracing upgrades (plate, angle, lacing member, 
stiffener, and rivet replacement); toe plate installation at the top of 
the towers; longitudinal inspection walkway railing replacement and 
extension; and new transverse inspection walkway installation at each 
end of the main span. 

Unlike many bridges, the Ambassador Bridge has been maintained well. 
At more than 85 years of age, it shows no signs of falling into disrepair. 
A vigorous ongoing maintenance plan has ensured its current health and 
will help extend the structure’s life well into the future.

_____________________________________________________________________
MICHAEL F. BRITT, P.E., is a principal and board member of Modjeski and Masters 
and also serves as the firm’s senior vice president and director of business 
development. He has experience in the design, inspection and construction of 
steel, concrete, and timber short-, medium-, and long-span bridges.
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Commuters using Florida’s new SunRail system at the Altamonte 
Springs and Sand Lake Road stations have something they can’t see 
to thank for making their trip easier. Each of these new Park-and-Ride 
stations has a stormwater management system under the parking lot. 
By putting the system underground, 326 cars can park at Altamonte 
Springs and 429 at Sand Lake.  

With expected completion of 17 stations scheduled for 2017, the 
SunRail system will run through Central Florida, north and south of 
Orlando, and serve an estimated 5,000 passengers a day. First to open, 
the Sand Lake Station had passenger operations commencing on May 
1, 2014.

One of the keys to SunRail’s success is the availability of parking. “For 
a commuter railroad, parking is a critical factor,” said Tori Durliat, 
director of marketing for Advanced Drainage Systems, Inc. (ADS). 
“If people cannot find a space, they will continue to drive. So there is 
a convenience component that needs to be considered when a station 
is designed. SunRail found a way to please customers and provide a 
way to manage stormwater runoff with underground systems. There 
are several hundred parking spaces at each of these stations that would 
not have been possible if the land was used to construct an open pond 
to hold the stormwater runoff.”
 
The stormwater systems were designed by Bruce Doig, P.E., from 
the Orlando branch office of Vanasse Hangen Brustlin, Inc. (VHB), 
an integrated transportation, land development, and environmental 
services firm.

The systems meet or exceed local water district and U.S. Environmental 
Protection Agency requirements and detain water after a rain storm so 
that the runoff can be controlled and infiltrate into the soil. For the 
Altamonte Springs station located near State Road 436 and Ronald 
Reagan Blvd, 1,305 StormTech SC-740 chambers from ADS were 
used to reach a capacity of 100,000 cubic feet of stormwater. The Sand 
Lake Road station a few miles south has 5,166 SC-310 chambers for a 
capacity of roughly 161,000 cubic feet of water.   

StormTech chambers are designed in accordance with AASHTO 
Load Resistance Factor Design (LRFD) Bridge Design Specification 
Section 12.12 Design Standard and ASTM F-2787 Standard Practice 
for Structural Design of Thermoplastic Corrugated Wall Stormwater 
Collection Chambers in accordance with AASHTO Section 12.12. 
These standards provide both the assurance of product quality and safe 
structural design. 

These standards provide live and dead load safety factors and 
superior structural integrity. Manufactured using polyethylene and 
polypropylene, the chambers are rated by ADS for a 75-year service 
life.  

Additionally, each system has the StormTech Isolator Row System, 
a patented component that provides total suspended solids (TSS) 
separation and extends maintenance intervals. The manifolds for each 
system were constructed from ADS N-12 corrugated high-density 
polyethylene (HDPE) pipe. 

“At both stations, there wasn’t any room for the required stormwater 
ponds,” VHB’s Doig said. “So we offered this underground alternative. 
We had used it before and explained that it was very easy to work 
with and provided the necessary stormwater volumes. We designed the 
Sand Lake station system for a 25-year, 24-hour storm. At the end of 
the system there is an outfall with a manhole system that includes a 
weir that holds back water. If the water doesn’t reach that weir, it just 
sits in the StormTech system and perks through the ground. For bigger 
storms, the water would reach the elevation of that weir and flow out to 
a stormwater pipe and to other ponds or other drainage systems.

“The Altamonte Springs system is rated for a 25-year, 96-hour storm 
because it was in a closed basin and had higher criteria,” Doig said. 
“Here, we used a high/low Isolator Row. There’s no weir to direct 
water into it, just a difference in elevation between the 24-inch opening 
feeding the Isolator Row and the 24-inch main trunk line feeding the 
rest of the chamber rows.”

Water

SunRail’s new stations are using underground stormwater management systems to 
maximize parking space for commuters.

Commuter 
convenience
Stormwater management systems help maximize parking at Florida’s 
new SunRail stations.
By Steve Cooper
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Incorporated into each system is the StormTech 
Isolator Row infiltration unit. It is designed to capture 
the initial rainfall and offers the versatility to be sized 
on a volume basis or flow rate basis. The Isolator Row 
is a series of StormTech chambers wrapped in filter 
fabric and connected to a manhole for easy access. The 
chambers provide for settling and filtration of sediment 
as stormwater rises in the Isolator Row and ultimately 
passes through the filter fabric. The open-bottom 
chambers allow stormwater to flow both vertically 
and horizontally out of the chambers. Sediments are 
captured in the Isolator Row, protecting the storage 
areas of the adjacent stone and chambers from sediment 
accumulation. 

Two different fabrics are used for the Isolator Row. A 
woven geotextile fabric is placed between the stone and 
the Isolator Row chambers, which filters stormwater 
and provides a durable surface for maintenance. It also 
prevents scour of the underlying stone and remains 
intact during high-pressure jetting. A non-woven 
fabric is placed over the chambers to provide a filter 
media for flows passing through the perforations in the 
sidewall of the chamber.

“The Isolator Row in both systems also makes it easy 
to maintain the systems. You just have to clean out the 
Isolator Row and not the entire system,” Doig said.  

Strategically located inspection ports allow for easy 
access to the system from the surface, eliminating the 
need to perform a confined space entry for inspection 
purposes. Maintenance is accomplished with the JetVac 
process, which uses a high-pressure water nozzle to 
propel itself down the Isolator Row while scouring and 
suspending sediments.

The use of underground stormwater management 
systems have been increasing in popularity. According 
to Doig, “Our design for these SunRail systems always 
called for StormTech. It’s in place now and functioning 
— in September we had a total of about 11 inches of 
rain. Now, because more projects are using chambers 
underground, everyone knows how to design with them 
and install the units so there’s less apprehension about 
them. Before, they were a pretty innovative option and 
now they’re another tool in everyone’s tool box.”

Manifolds for each system were constructed from ADS N-12 corrugated high-density polyethylene pipe.

The Isolator Row (center) is a series of StormTech chambers wrapped in filter fabric and connected 
to a manhole for easy access.  

_________________________________________________________________________________
STEVE COOPER is managing director of SCA Communications (http://scacommunications.com) 
in North Baldwin, N.Y.
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For more than a decade, officials at the tip of Cape Cod have worked 
hard to make sure the waters of Provincetown Harbor were safe and 
swimmable. But despite investing millions of dollars in new sewer 
collection systems, each summer bacteria levels attributed to stormwater 
runoff would exceed the bathing beach standard and beaches would close 
sporadically. For a town whose economy is tied to open beaches and 
summer fun, a solution had to be found. Provincetown chose to replace 
the town’s main beachfront street with a porous asphalt road — and the 
benefits were seen right away.

Commercial Street hugs the beaches of Provincetown Harbor and is 
home to hundreds of tourism-related businesses. On a busy summer 
day, more than 100,000 people descend upon Provincetown and about 
40,000 of them can be found walking along Commercial Street. For a 
beach community like Provincetown, water quality is an important issue 
that affects more than just the marine habitats, it also affects tourism 
and economic development. Closed beaches due to stormwater waste 
contamination don’t help communities promote tourism.

The U.S. Environmental Protection Agency’s Region 1, covering New 
England, began an effort in the early 2000s to improve water quality 
monitoring and to better notify the public about pollution problems in 
coastal waters. Ryder Street Beach, intersecting Commercial Street along 
Provincetown Harbor, was singled out as a flagship project in EPA’s New 
England Clean Beach Initiative.

When a storm crossed the cape, beaches in Provincetown Harbor would 
regularly experience closures due to high levels of bacteria. Ryder 
Street Beach experienced high levels of fecal coliform bacteria on these 
occasions, forcing the town to close the beach. Most of these incidents 

were attributed to septic system failures, marine sanitary wastes, and 
pet waste. Working with EPA, Provincetown replaced antiquated septic 
systems, fixed broken sanitary sewers, and constructed a new waste 
treatment facility. The town also initiated a public education effort 
encouraging people to pick up after their pets. The results were noticeable, 
but the Barnstable County Department of Health and Environment still 
had to close Ryder Street Beach 16 times in 2011 and seven times in 
2012. 

A stormwater assessment identified the outfalls that discharge untreated 
stormwater from Commercial Street and other streets into the harbor. 
Water and sewer installations and repairs made along Commercial Street 
during the last decade had left the roadway in poor condition. Dense 
development and large impervious surface areas contributed to runoff 
into the harbor.

Provincetown officials decided to address the problems associated with 
Commercial Street’s condition by choosing a pavement option that would 
also hopefully help with stormwater management — porous asphalt.

Porous asphalt overview
The water quality benefits of porous asphalt pavement are well 
documented. They provide a tremendous reduction in pollutant 
concentration through filtration and in pollutant load by reducing 
runoff volume through infiltration. Numerous studies have documented 
a substantial volume reduction on sites with poor soils and nearly 
100-percent recharge for sites with soils that have even modest infiltration 
capacity.

Using porous pavement for new and redevelopment projects is a 

Provincetown porous asphalt 
keeps beaches open

Materials 

Figure 1: The porous asphalt pavement project featured an infiltration trench and lateral impermeable liner.

By Robert Roseen, Ph.D., P.E., D.WRE; Richard Waldo, P.E.; Jessica Janney, and Sandra Tripp
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watershed-based strategy that can help meet new stormwater 
management requirements. Porous pavement mitigates the 
impact of new development and helps to reverse the impact in 
redeveloping areas because of its ability to cleanse and cool runoff, 
as well as reduce runoff volumes.

While open-graded surface treatments are widely used to wick 
water away from the surface of highways, full-depth porous 
asphalt pavement is less commonly selected for roadways, in 
part due to concerns about cost and maintenance. However, 
Provincetown felt that modern materials and mix designs would 
provide them a porous pavement well suited to the demands of 
Commercial Street.

Below the surface
Commercial Street’s porous pavement design included 4 inches 
of porous asphalt underlain by an 18-inch minimum thickness 
reservoir bed, atop proof-rolled native sands. Although many 
porous pavement projects are constructed on soil, the coarse 
nature of the sand locks well when rolled while still allowing for 
infiltration.

To focus the water permeating the pavement away from abutting 
sidewalks and basement walls, the roadbed included a 4-foot-wide 
by 2-foot-deep infiltration trench below the centerline of the road 
(see Figure 1). The roadbed also incorporated an impermeable 
liner along the vertical walls of the pavement sub-base to prevent 
potential lateral migration under sidewalks and into buildings.

Geotechnical investigations were performed at 12 locations along 
Commercial Street, assessing depth to water and soil characteristics. 
The soils generally consisted of fine sands with a trace of silt. The 
depth to groundwater was greater than the depth of the proposed 
pavement section, and on average was 8.1 feet with a minimum of 
4 feet and maximum of 15 feet. Hydraulic loading, groundwater 
table, and hydraulic mounding were evaluated for the common 
1-inch storm and the extreme 100-year storm. Consideration was 
also given to potential hydraulic routing within pipe bedding to 
ensure that they would not act as an avenue for water to infiltrate 
basements.

The porous asphalt mix design chosen was based on the University 
of New Hampshire Stormwater Center Design Specification for 
Porous Asphalt Pavement and Infiltration Beds, in accordance 
with the National Asphalt Pavement Association’s Porous Asphalt 
Pavements for Stormwater Management: Design, Construction 
and Maintenance Guide.

A PG 76−22 asphalt binder modified with a styrene-butadiene-
styrene (SBS) polymer was used, and the pavement was placed 
in two, 2-inch lifts. This is a very durable pavement suitable for 
high-traffic environments. A locally available reservoir bed was 
specified as a blend of 3/8-, 1/2-, and 1.5-inch minus crushed 
stone, which locks better than a single size of aggregate and 
allows for more void space. When tested, the bed for Phase I of 
the Commercial Street project had 38 percent voids.

Reconstruction project
Commercial Street is a vital part of Provincetown’s tourism economy. 
To minimize disruption for tourists and businesses alike, construction of 
the porous asphalt pavement was segmented into phases. Construction 
phasing can be very challenging for permeable pavements and requires 
special considerations. This was especially true for Provincetown, where it 
was necessary to schedule all work outside of the busy tourist season. To 
accomplish this, construction was limited from mid-May to mid-October.

Phase I limits included Johnson Street to Winthrop Street, which is the 
section of Commercial Street that provides access to Fisherman’s Wharf 
and MacMillan Wharf in Provincetown Harbor. Construction ran from fall 
2012 to spring 2013, and included approximately 2,700 linear feet of porous 
pavement in the busiest downtown area of Commercial Street. Phase II, 
completed in spring 2014, began where Phase I ended at Winthrop Street and 
stretched approximately 2,900 linear feet to the West End parking lot. Phase 
III, which is only in the design phase, will begin at Howland Street and end 
where Phase I began (Johnson Street).

On Phase I, the major road base reconstruction work, including installation 
of approximately 2 feet of washed stone and the binder course of asphalt, 
was installed by the end of December before winter temperatures limited 
construction. The top layer — the porous wearing course — was installed in 
April and May 2013. A similar timeline was used for Phase II, which ended 
in spring 2014.

The town of Provincetown notified residents and businesses in advance that 
the project would be the most disruptive project they had ever seen, and asked 
them to make plans according to the project schedule. Many preexisting 
conditions relating to narrow road width, difficulty meeting existing grades, 
and noncompliant property setbacks required great attention to detail.
In the end, even the state’s Architectural Access Board was satisfied that 
the project improved Commercial Street without affecting the character of 
the area. Construction required close coordination that was overseen by the 
Provincetown Department of Public Works (DPW), and was assisted by the 

Figure 2: With completion of each phase, the water quality at beaches adjacent to the 
porous asphalt pavement had noticeably improved water quality, allowing for those 

beaches to remain open throughout the summer tourism season.
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town’s engineering consultant, GHD Inc.; Geosyntec; and the general 
contractor, Robert B. Our Co. Inc.

Porous asphalt benefits
Despite the disruption, community response to the project has been 
overwhelmingly positive; residents were most delighted by the fact that 
their main tourism hub was getting a facelift. The reconstruction project 
provided Commercial Street with new sidewalks, curbing, and a new 
road surface.

It was not until a brief, yet intense, rainstorm that residents and business 
owners took notice of the special properties of this new asphalt. 
Merchants noticed that tourists no longer had to jump over standing 
water to reach their establishments. Similarly, residents commented that 
they no longer found themselves leaping away from passing vehicles to 
avoid being splashed as tires went through puddles.

When the final layer of the porous pavement for Phase I was placed, 
many pedestrians were confused as to whether or not the road was 
finished. The larger, open pores of the porous pavement were not what 
they were used to seeing. They questioned whether or not the rough 

Porous asphalt pavement prevented stormwater runoff onto the beaches and into Provincetown Harbor.

Four tips for porous pavement success
Porous asphalt pavement is an important stormwater management 
tool; however, its use requires careful planning. 

Specifically, successful installation generally requires four critical 
elements: 

• proper design, including appropriate specification of pavement mix 
and sub-base construction; 

• strict quality control during pavement production; 

• proper engineering oversight during construction and pavement  
placement

• long-term operations and maintenance plans.
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Installation of the asphalt porous pavement layer occurred on schedule, 
allowing businesses on Commercial Street to receive foot and vehicle 

traffic at the start of the summer tourism season.
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appearance would affect the overall durability. With average daily 
summer foot-traffic reaching 40,000 tourists and several large delivery 
trucks, residents were concerned. However, after repeated exposure to 
sharp-turning trucks and numerous parades, the durability concerns 
were answered. The pavement proved to be very durable and did not 
show any unusual signs of wear.

Open beaches, open for business
The driver of Provincetown’s economic vitality is the ongoing health of 
its harbor. Early indications are that this porous pavement installation 
has contributed to a tremendous reduction in beach closures.

In the years prior to the porous pavement installation, beaches at the five 
outfalls associated with Phase I of the Commercial Street project were 

The 18-month installation was complicated, requiring a highly skilled contractor to work with narrow roadways, old building foundations, dense placement of utilities, and a 
tight construction calendar.
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closed 18 times in 2011 and nine times in 2012. Following completion 
of Phase I, there were no beach closures during 2013 at the beaches 
running parallel to the sections of Commercial Street rebuilt with porous 
pavement. Outfalls adjacent to the beaches in the yet-to-be-improved 
parts of Commercial Street had 15 beach closures in 2013 (see Figure 2).

Although the results were preliminary and other factors may have 
contributed to the drastic decline in beach closures, the project-area 
results were impressive. Having a summer with zero beach closures has 
the residents jumping for joy and extending gratitude to town staff and 
engineers.

The 18-month installation was complicated, requiring a highly skilled 
contractor to work with narrow roadways, old building foundations, 
dense placement of utilities, and a tight construction calendar. A strong 
project team ensured a successful application of a permeable pavement 
with a focus on quality controls and a plan for long-term operations and 
maintenance.

Pavement durability has been exceptional, with no visible pavement 
distress — as identified by raveling or rutting — despite regular heavy 
truck traffic supplying the businesses and routine bus traffic accessing 
the public pier. Provincetown employs nightly street vacuuming during 
summer months for trash and debris, which will contribute to the long-
term hydrologic functionality of the permeable pavement.

_____________________________________________________________________
ROBERT ROSEEN, PH.D., P.E., D.WRE, is an associate and senior water resources 
engineer at Geosyntec Consultants. RICHARD WALDO, P.E., is the director of public 
works in Provincetown, Mass. JESSICA JANNEY is a project engineer at GHD Inc. 
SANDRA TRIPP is a senior project manager at GHD Inc. This article was originally 
published in the Sept./Oct. 2014 issue of Asphalt Pavement magazine.
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product + Software guide

ORO Editions offers Timber in the City, which 
discusses the growing role of mass timber 
technologies such as cross-laminated and glue-
laminated wood assemblies in architecture. 
The book includes architectural case studies of 
building with mass timber as well as the results 
of a student competition exploring wood as 
an innovative building material. Inspired by 
Timber in the City: Urban Habitats, a student 
design competition, the book explores the 
ability of wood construction to help address the 
economic and environmental challenges of the 
built environment.

ORO Editions
www.oroeditions.com/book/timber-city 

03. Mass timber architecture 04. Slope stability analysis
Oasys released SlopeFE for performing 2D 
slope stability analysis. According to the 
company, it provides a quick and accurate way to 
identify the slip surface for factors of safety and 
to check improvements from reinforcements 
such as soil nails, rock bolts, ground anchors, 
and geotextiles. SlopeFE combines two types 
of analysis within one interface: Finite element 
steady state seepage analysis calculates the pore 
pressure distribution, followed by analysis of 
slope stability by traditional limit equilibrium 
methods. Simple material and strata geometry 
can be entered to define a section through the 
slope

Oasys
www.oasys-software.com/slopefe.html 

Sherwin-Williams Protective & Marine Coatings 
launched the Water & Wastewater App, optimized 
for iOS tablet devices and all Android devices, to 
provide protective coating recommendations for 
water and wastewater operations. The app provides 
coating solutions for more than 35 functional areas 
across six water and wastewater facility types. 
Recommendations include a primary coating 
system (primer, intermediate, and top coat), dry film 
thickness for each coat, and total mils for the system. 
Surface preparation tips and process descriptions 
also are included

Sherwin-Williams Protective & Marine Coatings
http://protective.sherwin-williams.com/industries/

water  

05. Water and wastewater coatings app

Cat Phones said its Cat S50 rugged, 4G 
smartphone is waterproof and that the 
touchscreen can be used even with wet 
fingers. It is scratch-resistant, IP67-certified 
dustproof, and meets Mil Spec 810G. It 
features a quad core (1.2 Ghz) processor 
running the latest version of Android 
(KitKat), 4.7-inch shatter-resistant Gorilla 
glass, 8-megapixel camera with flash and HD 
video, 16 hours of talk time, and 8 GB storage 
with Micro SD card support for as much as 64 
GB. It is available in a range of colors, each 
one encased in shock-absorbent rubber.

Cat Phones
www.catphones.com 

02. Rugged smartphone

01. Retaining wall system
Anchor Wall Systems, Inc.’s Vertica retaining wall system was evaluated by the Highway 
Innovative Technology Evaluation Center (HITEC) and found to be in compliance with 
AASHTO and FHWA design and construction standards. The Vertica mechanically stabilized 
earth wall system features a nearly vertical rise to maximize land space. The first Vertica wall 
was completed in 1992 on a private commercial development; the first transportation wall 
was completed in 1993. The tallest wall using this system has a maximum height of 46 feet

Anchor Wall Systems,Inc.
www.anchorwall.com
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HP introduced a new portfolio of HP PageWide 
XL Printers. The largest printer in the portfolio 
— HP PageWide XL 8000 Printer — offers 
production printing as fast as 30 D/A1-size 
prints per minute, as well as two, 775-milliliter 
ink cartridges per color with automatic 
switching and as many as six rolls of media. 
New media to accompany the HP PageWide 
XL Printer portfolio includes HP Universal 
Bond Paper for technical applications, HP 
Production Matte Polypropylene to produce 
roll-up banners, and HP Production Matte, 
Gloss, and Satin Poster Papers for point-of-sale 
applications and poster production.

HP
www.hp.com/go/PageWideXL 

10. Large-format printers
CULTEC, Inc. introduced its largest 
stormwater chamber, the Recharger 902HD, 
with a bare chamber storage capacity of 17.66 
cubic feet per foot. The Recharger 902HD 
is open on both ends and requires a separate 
end cap to cap chamber rows. Chambers are 
joined using an overlapping rib connection. 
Each 902HD chamber includes CULTEC’s 
side portal feature, which allows connections 
to take place at any point within the system 
for maximum design flexibility. Each chamber 
has installed dimensions of 3.67 feet long, 78 
inches wide, and 48 inches tall.

CULTEC, Inc.
www.cultec.com  

09. Large stormwater chamber
Entex Technologies, Inc.’s Webitat system 
boosts the performance of wastewater 
treatment lagoons by providing fixed 
bacteria to improve treatment, even in cold 
weather. It also creates high-rate mixing 
and bioaugmentation cells that increase 
retention of the influent wastewater and 
cycle it through each module multiple 
times. Webitat has a module configuration 
containing fixed-film BioWeb media and 
has integral aeration for mixing control 
and oxygen transfer. According to Entex, 
Webitat units can be installed in days 
without disrupting normal operations and 
quickly begin to perform.

Entex Technologies, Inc. 
www.entexinc.com 

08. Wastewater treatment

Strata Systems, Inc., a global manufacturer of soil 
reinforcement products, said its new website, www.
geogrid.com, designed with streamlined navigation 
and vivid imagery, highlights the company’s position 
as a global solutions provider for soil reinforcement 
and grade-change applications. The website features 
Strata’s range of products — StrataGrid, StrataBase, 
StrataWeb, StrataTex, StrataDrain, Sleeve-It System, 
StrataSlope System, and StrataWall System — 
applicable product applications, and case studies. 
Applications include embankments and soft soils, 
erosion control, highway infrastructure, roadway 
improvements, reinforced steep slopes, retaining walls, 
and landfill construction.

Strata Systems, Inc
www.geogrid.com 

07. Geosynthetics website

Trimble will distribute DotProduct’s DPI-8 handheld 3D scanner. According to the company, 
the DPI-8 enables users to verify as-built conditions in difficult-to-reach or obstructed locations 
that tripod-mounted scanners can’t reach and where tethered, multi-device models are unsafe 
to operate. Because the system produces accurate and complete point clouds directly onboard, 
distance measurements between objects — such as the deflection of weight-carrying beams 
— can be performed onsite without the use of an offsite desktop solution. The self-contained, 
lightweight design incorporates a 3D depth sensor and a commercial-grade Android tablet. 

Trimble
www.trimble.com/construction/DPI-8-Handheld-Scanner  

06. Handheld 3D scanner 
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Professional Liability
is essential.

Overpaying is not.

It pays to have the right profes-
sional liability coverage. But you
shouldn’t overpay.

At Fenner & Esler, we’re more
than just brokers. We’re A/E 
specialists. Delivering the right
coverage and value to design
firms of all sizes since 1923.
With multiple insurance carriers.
And a proven track record 
serving the unique risks of 
structural engineers.

Get a quote—overnight.

Visit:
www.fenner-esler.com
Click “Need a Quote”

Call toll-free:
866-PE-PROTEK 
(866-737-7683 x.208)
Ask for Tim Esler.

Email:
tesler@fenner-esler.com

T H E P R O F E S S I O N A L ’ S C H O I C E

S I N C E 1 9 2 3

S t r u c t u r a l  E n g i n e e r s  A x i o m  # 7

HydroCAD Software Solutions LLC, Box 477, Chocorua, NH 03817 1-800-927-7246

Complete NRCS TR-20, TR-55, SBUH, & Rational hydrology,
plus hydraulics, pond design, chamber layout & much more!

ydroCADH
®

Stormwater Modeling

Try our Free HydroCAD Sampler at www.hydrocad.net

Preferred by the majority of
the top civil engineering firms
for its broad technical
capabilities and ease-of-use,
HydroCAD takes the TR-20
and TR-55 methodology to
the next level, with powerful
options for outlet devices,
pond storage , ra in fa l l
libraries, pumps, vortex
v a l v e s , u n d e r g r o u n d
chambers, CAD import, and
much, much, more.

HydroCAD is surprisingly affordable, with a unique pricing
structure that lets you expand your node capacity and user-
count as your needs grow. With the extensive Help system,
tutorials, web articles, self-study program, webinars, and
free email support you’ve got all the resources you need to
get the job done right and on-time.

Gain   Exposure   
with   Custom   Reprints

Bob   Doran
Director of Sales
Corporate: 770.587.9421
Direct: 678.485.8321
Fax: 678.623.0276 
bdoran@zweigwhite.com

ORDER YOUR REPRINTS 
TODAY, CONTACT:

Reprints

eprints

plaques

posters
Contact Zweig   group to discuss how we can customize C + S   Engineer 
editorial or advertising content to enhance your current marketing 
campaign. Create a powerful statement for your product, service, 
or company with professionally designed marketing materials.

Use   Reprints  as:
• Trade Show Handouts
• Media Kits
• Marketing Materials
• Direct Mail Campaigns
• Display of Accomplishment

Note: U.S. copyright laws protect against unauthorized use of published content.

StormKeeper™ Chambers 
Exceed ASTM F2418 
Chambers Deliver Highest Performance, 
Reliability in Compact Footprint

lane-enterprises.com/StormKeeper

Additional information available online at

Lane Enterprises’ new StormKeeper™ family of chambers 
offers maximum performance, storage efficiency and value 
in a smaller footprint.  The SK180 and SK75 chambers are 
injection molded from Virgin Polypropylene and designed 
with sophisticated Finite Element Analysis (CANDE) 
techniques to deliver the highest structural integrity and 
arch stiffness. The chambers, 
which exceed ASTM F2418, 
offer complete reliability to the 
engineer designing a retention 
or detention system, and 
provide the ability to meet 
almost all site elevation 
constraints. 
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Civil + Structural Design Tools

Bentley Systems, Incorporated announced in March that it had 
acquired the business of Oakland, Calif.-based EADOC, LLC, a 
provider of construction management cloud services. Bentley said that 
this addition to its MANAGEservices (cloud services) offerings helps 
construction managers at engineering/construction management firms 
and infrastructure owner organizations with capital projects to reduce 
risk and staff hours, improve information quality, and provide owners 
with real-time visibility into costs. EADOC allows facility owners 
to increase return on investment through faster project completions, 
easily monitor project financial performance, and maintain detailed 
construction records without administrative staff.

Construction management professionals can track construction project 
documentation, including design clarifications, inspectors’ daily 
reports, special inspections, memos, action items, deficiency items, and 
schedules. EADOC also integrates project cost controls — including 
budget, funding sources, contracts, schedule of values, pay estimates, 
change requests, and change orders — with this project information.

EADOC provides fast access to documents and cost information 
from virtually anywhere, Bentley said, while incorporating security 
features to ensure that only the appropriate people have access to the 
information.

According to Harry Vitelli, Bentley Systems senior vice president, 
construction and field, the acquisition is expected to advance Bentley’s 
ProjectWise for more comprehensive project delivery. Additionally, 
the company will be extending EADOC’s information mobility, for 
instance, through Bentley mobile apps including Navigator Mobile and 
ProjectWise Worksite.

EADOC, LLC was founded by Eric Law in February 2006. The idea for 

EADOC came from Law’s experience working for a large contractor 
on commercial and industrial projects as a project engineer. Users of 
EADOC include construction managers at engineering/construction 
management firms such as Brown & Caldwell, Carollo Engineers, 
CH2M HILL, HDR, HNTB, Jacobs Engineering, MWH Constructors, 
and Arcadis, as well as facility owners.

According to Bentley, EADOC improves:
• accessibility to keep construction projects up to date with real-time 
information;
• accountability to provide faster return on investment;
• productivity to enable time savings of as much as 30 percent;
• efficiency to reduce costs; and
• risk mitigation to track and control risk to mitigate cost and schedule 
impacts.

Ron Perkins, construction services manager, HDR, said, “The more 
I know of the risks coming up ahead of time, the more I can mitigate 
them. EADOC allows you to take the output from those risk registers, 
with probability and cost, and incorporate them into the cost module. 
You can identify the risk, identify the probability, identify the potential 
cost, and that allows you to track those costs — so that your client or 
the owner understands and knows what the risks are and the potential 
costs.”

Kenny Klittich, mechanical engineer, Brown & Caldwell, said, “I have 
worked with both ‘manually’ managed construction services, as well 
as competing project management software, and EADOC is the first 
to reduce my ‘paper-pushing’ time to zero. Internet-based access to 
construction tasks (RFIs, submittals), as well as the latest drawings 
and specs, saves me tremendous amounts of time tracking down these 
resources and verifying they are the latest version.”

Bentley
acquires EADOC
construction management
cloud services
By Bob Drake

The EADOC dashboard integrates project cost controls with project information and 
documentation. Dashboard options include trend charts, gauges, document review 

inbox, one week schedule, alerts, finance summary, and report shortcuts. 
Image: http://eadocsoftware.com






