
S e p t e m b e r  2 0 1 6  V o l .  3  I s s u e  6

INNOVATIVE DESIGNS IN STEEL
CALYX Engineers + Consultants: A new chapter

Arcadis analyzes construction disputes 
Structural ingenuity to fight homelessness

Technology supports extreme sewer makeover 



www.legacybuildingsolutions.com


September 2016          cenews.com          3

EVENTS
 12 COMMERCIAL UAV EXPO: UAVs Increase Safety, Reduce Risk, 
         and Lower Costs

PROFILE
 16  CALYX Engineers + Consultants: A new chapter

FIRMS IN FOCUS
20 Industry update on construction disputes

24  Lockwood, Andrews & Newnam achieves smarter electronic 
communication and collaboration

project + technology portfolio
28 Andrew Consulting Engineers designs a permanent battleship 

dry dock

30 Modular steel building system achieves schedule savings

32 Creative structural solution shades recreation space

36 Hauling rotor blades to a mountaintop wind farm

38 Tunnel reline design accommodates threatened bats and hikers

42 Load-bearing cold-formed steel panels support five-story 
condominium

44 Arup to develop 21-story wooden residential building

46 Nashville Airport Authority unveils $1 billion expansion plan

49 Integrating technology for an extreme sewer makeover

SUSTAINABLE DESIGN
52 Unique project overcomes complicated requirements to achieve 

LEED Gold

MATERIALS
54 IDEAS2 awards recognize achievements in structural 

engineering and architecture

ON THE COVER
The National September 11 Memorial Museum 
Pavilion is among the winners in the 2016 
Innovative Design in Engineering and Architecture 
with Structural Steel (IDEAS2) awards program — 
story on page 54. Photo: Arup

492816

Contents september 2016



4          cenews.com          September 2016

MARK C. ZWEIG, CHAIRMAN & CEO, ZWEIG GROUP LLC

1200 North College Avenue, Fayetteville, AR. 72703 
800-466-6275  |  Fax: 800-842-1560

P.O. BOX 1528, Fayetteville, AR 72702-1528

Civil + Structural Engineer (ISSN 23726717) is published monthly by Zweig Group, 1200 North College Avenue, Fayetteville, AR. 72703. Telephone: 800-466-6275. Copyright© 2016, Zweig 
Group. Articles may not be reproduced in whole or in part without the written permission of the publisher. Opinions expressed in this publication are not necessarily those of Zweig 
Group. Unsolicited manuscripts will not be returned unless accompanied by a stamped, self-addressed envelope. Subscriptions: Annual domestic print subscription rate is $100 for 
12 issues or $180 for 24 issues. Annual domestic digital subscription rate is $10 for 12 issues or $18 for 24 issues. All print subscribers receive digital editions in addition to print 
subscription. Call or write for international rates. To subscribe or update your subscription information, please visit our web site www.zweiggroup.com/subscribe; or mail subscription 
requests and changes to Circulation Dept, C + S Engineer , 1200 North College Avenue, Fayetteville, AR. 72703; or call 800-466-6275.

Departments
 15 Civil + Structural Engineer Online 

62 SPECIFY

63 Civil + Structural Design Tools

65 Reader Index

66 benchmarks

Columns

06 From the publisher: Back-to-learning time 
By Mark Zweig 

08 engineering our future: Act like a principal 
By Chad Clinehens, P.E.

10 engineering FRONT LINe: working together for a better business 
By H. Kit Miyamoto, Ph.D., S.E.

Volume 3, Number 6
www.cenews.com

Contents September 2016

Publisher
MARK C. ZWEIG 
Founder & CEO
508-380-0469
mzweig@zweiggroup.com

Sales
BOB DORAN
Director of Sales
770-587-9421
bdoran@zweiggroup.com

Editorial
BOB DRAKE
Editor-in-Chief 
616-741-9852
bdrake@zweiggroup.com

CHAD CLINEHENS, P.E.
Senior Editor
501-551-2659
cclinehens@zweiggroup.com

H. KIT MIYAMOTO, PH.D., S.E.
Contributing Editor
miyamotointernational.com

WILL SWEARINGEN
Director of Surveys and Books
479-435-6977
wswearingen@zweiggroup.com 

CIRCULATION MANAGER
CHRISTINA ZWEIG
479-856-6112
czweig@zweiggroup.com

Continuing Education
& EVENTS
RYAN RENARD
508-651-1559
rrenard@zweiggroup.com

Marketing
SHANNON BURNETT
Advertising &  
Sales Marketing Manager 
800-466-6275
sburnett@zweiggroup.com

Production
DONOVAN BRIGHAM
Art Director
479-435-6978
dbrigham@zweiggroup.com

OLIVIA JONES
Production Manager
479-856-6257
ojones@zweiggroup.com

Customer Service
For subscriptions or change of 
address, please visit our website 
WWW.ZWEIGGROUP.COM/SUBSCRIBE
or call 800-466-6275, or fax 
800-842-1560.



© 2016 Simpson Strong-Tie Company Inc.  FRP15

Code Listed: ICC-ES ESR-3403

INTRODUCING 
The Only Code-Listed
Precured Laminate 

Our Fiber Reinforced Polymer (FRP) solutions are now code‑listed. 
With this code report, Simpson Strong‑Tie offers the only 
code‑compliant precured laminate in North America. As part of our 
Composite Strengthening Systems™, our code‑listed carbon fabrics 
also provide some of the highest design values on the market.

Our fabrics include both unidirectional and bidirectional carbon and 
E‑glass, and our precured laminate can be ordered and cut to size. 
Learn more by calling (800) 999‑5099 and visiting strongtie.com/rps.

SSTM-FRP15_9x10_1-2.indd   1 8/8/16   3:06 PM

strongtie.com/rps


6          cenews.com          September 2016

Back-To-learning time

FROM THE PUBLISHER

Wow — it’s September. Back-to-school time! For me, as a non-tenure-track professor at The Sam M. Walton 
College of Business at the University of Arkansas, we started classes back in August. Where did the summer go?

The point is, back-to-school time is back-to-learning time. We all have to do it. If we decided to stop, then our 
careers get stuck. But some people don’t seem to understand that. These non-learners think they should just keep 
getting better and better assignments and more pay, even if they don’t do a single thing to merit it. I don’t have 
a lot of sympathy for them. We are all in control of whether or not we expand our knowledge base. We have to 
keep learning.

Reading is one way to learn, but it isn’t the only way. Pushing yourself into areas with which you aren’t familiar 
is another. Expanding your role technically and managerially is something most of us can do and it forces us 
to learn. Teaching is another way. If you teach something, you have to know your subject. Associating with the 
right people is yet another way to learn. I learn from my friends who are smart businesspeople — architects and 
engineers. Taking classes — continuing your education to get a terminal degree or just taking classes online for 
CEUs — is yet another way to learn.

Speaking of learning, that’s what this magazine is all about! Some people think publications like Civil + Structural 
Engineer will eventually be doomed because “no one likes to read anymore.” I don’t buy that! I think it all comes 
down to people don’t want to waste their time reading stuff they don’t benefit from or that isn’t entertaining or 
stimulating in some way. We remain dedicated here to not wasting your time with worthless content.

And as always, if you like what’s in our pages, please pass our magazine along to a friend, co-worker, or protégé 
when you’re finished with it. Thanks for subscribing and read on!

MARK C. ZWEIG
mzweig@zweiggroup.com

We are all in control of 
whether or not we expand our 
knowledge base. We have to 
keep learning.
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Simply the best
Have you become so good at what you do that no one else in your organization can do it as well as you do it? 
It may make you feel good to answer yes to that question. It may make you feel indispensable and critical to 
the organization — and those are good in many ways. However, there are also some problems with answering 
yes. 

Answering yes likely means you are not developing people below you at a rapid enough pace. It also means 
that you are limited in how much you can grow and evolve in order to become more critical to the organization 
at a higher level. If you don’t have this problem but you work for someone who does, you are experiencing 
many of the same side effects. 

This is a huge problem in this industry and this issue runs rampant in many of the firms in which we work. 
Leadership succession is not just reserved for top management. It is something that the entire firm culture 
must embrace. 

If you are too busy to get out and sell more work because you are the only person in your firm who can do 
a certain task, then figure out a way to push that work down to someone else and give them the opportunity 
to grow. 

When we get so busy that we are not focused on growing the firm and our teams, we are setting the firm up 
for a feast-and-famine future. You can still be the best and grow at the same time. It takes a willingness to let 
things go and have faith that others can do as good a job as you. Sometimes that takes significant investment 
in helping them grow and learn. The returns are well worth the investment when it frees you up to grow and 
build your career.

Leadership succession is not 
reserved for top management. 
The entire firm culture must 
embrace it.

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

Engineering OUR FUTURE
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thing as a standard expansion joint cover. C/S has over 40 years of experience 

with projects in every seismic hot bed in the world. No wonder they call us the 

experts. Let us partner with you to help design the perfect seismic solution for 

your project. And, getting us involved early will help avoid the costly redesigns 

so common with these types of projects. For a catalog and free consultation,

call Construction Specialties at 1-888-621-3344 or visit www.c-sgroup.com.
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Engineering front line

H. KIT MIYAMOTO, PH.D., S.E., is the CEO and a structural engineer for Miyamoto International (http://
miyamotointernational.com), Global Risk Miyamoto, and a nonprofit organization, Miyamoto Global 
Disaster Relief. He specializes in high-performance earthquake engineering, and disaster mitigation, 
response, and reconstruction.

Architects, contractors, developers, 
engineers, and public agencies each 

bring different priorities, responsibilities, 
and thought processes to projects.

We engineers have faced the challenge of how to work with other disciplines during de-
sign and construction of a project. Architects, contractors, developers, engineers, and 
public agencies each bring different priorities, responsibilities, and thought processes 
to projects. Some projects run smoothly; others are full of discord.   

Even our approach to problems may be different, beginning with how we were trained 
before we entered our respective professions. 

Architects mull over a wide variety of design and artistic ideas, exploring many facets 
before finalizing their ideas. Engineers tend to be more focused on understanding the 
problem and the most efficient solution for the challenge — end of story. 

Collaboration is paramount, and we’ve all become relatively good at working with — 
or around! — our partners. We want to be good partners, but maybe we’re unsure how 
to improve or what that even looks like because we are so different in training and the 
way we approach challenges. Most of us have architect jokes when they are not around 
and vice versa. One way to take collaboration to the next level is to build stronger, 
more genuine partnerships. 

The people in our Los Angeles office recently took a step at improving this when 
they kicked off something called the “Great Mind Series.” Invitations marketed Great 
Minds as thought-provoking, high-level talks with the “Greats” among us: Great Ar-
chitects, Great Builders, Great Developers, and, of course, Great Engineers. We limited 
attendance to 50 to make it exclusive and the first one “sold out” in four hours. The two 
architectural thought leaders featured so far — Craig Hodgetts of Hodgetts + Fung and 
Matthew Porreca of BNIM — definitely had innovative ideas to share at these well-
received events. 

Watch a 30-second video from the last event at http://miyamotointernational.com/
greatminds.  
 
Designing an evening for the very specific reason of socializing with diverse profes-
sionals and clients is a key strategy for the series, as well as being at the center of 
synergistic conversations about the best practices and the most exciting projects going 
on in Los Angeles. The beauty is, we aren’t talking about our own projects or angling 
for work, but it’s time well spent to get to know the attendees and speakers on a more 
personal level. 

And for them to get to know us and each other.

Events such as Great Minds might be an idea to try in your market to improve col-
laboration and connect with new people. After all, it is more efficient — and fun — to 
work together if the relationship is more personal and has moved beyond mere busi-
ness. That way, the respect is already there and you’re just friends solving a challenge 
together.

working 
together 

for a better 
business
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EVENTS

It’s a given that building and inspecting structures such as roads, high-
ways, bridges, tunnels, and railroads is a thankless and taxing job. The 
expectations the public has around civil infrastructure systems never 
take into account the effort that it took to put them together in the first 
place or the amount of use they endure. The cracks, rust, corrosion, and 
other maladies that can impact and cause damage to these structures 
often go unseen, meaning it can take a considerable effort to detect 
existing and potential problems.

Drones can monitor such things in an active manner and provide criti-
cal information to the people who need to be aware of them. There’s 
increasing pressure on the public sector as well as private organiza-
tions to look more closely at infrastructure, and the potential to inspect 
bridges and tunnels without lane closures represents an incredible sav-
ings in costs while also avoiding angry feedback from the public. 

That kind of efficacy is something Michael Cohen has seen as the 
president of Industrial SkyWorks, a commercial unmanned aerial ve-
hicle (UAV) and data solutions company. He understands how drones 
have changed the approach that professionals can and are taking when 
it comes to keeping an eye on the stability of these structures.

“The change in frequency around monitoring is precisely the disruption 
the technology is causing,” said Cohen. “If something is dangerous and 
costly to look at but there’s value in looking at it, you need to be able 

to reduce those risks and expenses, and that’s precisely what drones are 
doing for us. Because of those reductions, we can look at things more 
often. Doing so provides you with better data, and that allows you to 
make better decisions around infrastructure.”

It’s expensive and sometimes dangerous to send a survey crew to 
monitor changes that take place over years or even decades, but drones 
give engineers the ability to gather data from different perspectives in 
a safer, more efficient manner. The other major benefit drones can pro-
vide relates to the multiple applications that these tools have enabled. 
Organizations are seeing savings when compared to current personnel 
and manned aircraft costs, which can then be used by engineers to aug-
ment their work as it relates to things such as automation and system 
upgrades. Professionals are going to be able to do more with less, but 
this change in approach isn’t just about the bottom line.

Changing and establishing industry standards
Outside of regulatory concerns that have changed forever in the United 
States with the release of Part 107 from the FAA, one of the biggest 
challenges civil infrastructure companies are facing is the need to step 
back and ask some key questions around how they want to utilize these 
tools. What data do they need? What’s going to be the best sensor/
aircraft combination to collect the data? 

Answering these questions can allow organizations to get specific in 
terms of what they want, which in turn allows them to explore op-
tions that provide them with solutions to meet their specific needs. It’s 
something that Joseph Betit has seen in his work with UAV systems for 
private firms, city governments, and the U.S. government.

“One of the things that we’ve looked at closely is real-time video, 
which we can utilize if we have the right kind of connection,” Betit 
said. “You can be sitting hundreds of miles away but still visualize the 

By Jeremiah Karpowicz

UAVs increase safety, reduce 
risk, and lower costs

UAVs can monitor construction projects and provide critical information to engineers 
and owners. Photo: Skyward-Jonathan Natiuk
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situation in a way that’s much more powerful than photos or reports. 
The ability to communicate with the client and design teams that are at 
remote locations has already changed dramatically. UAVs are enabling 
collaboration in an incredible way.”

The ability to both collaborate and communicate with teams across the 
world about information they’re all seeing in real time represents an 
incredible change. New opportunities are being opened up, but with 
those opportunities come challenges. 

Russ Metzler is the director of UAS Services at Asymmetric Technolo-
gies, and is someone uniquely qualified to talk about those challenges. 
“The biggest barriers right now are around specific markets and indus-
tries as they try to look at drones and start to establish industry stan-
dards for types of aircraft, training requirements, operating standards, 
etc.,” Metzler said. “We spend a significant amount of time engaging 
with customers and their safety/risk managers to establish safe operat-
ing guidelines and practices, but it would benefit all of us if that was 
done on a larger, industry basis.”

Being able to look at such logistics from a wider perspective is some-
thing that new permissions under Part 107 will establish, which will 
in turn help create industry standards for the benefit of the entire com-
munity.

Converting minds
For a long time, the word “drone” had a negative connotation, and it 
caused many professionals to shy away from the technology. However, 
recent discussion of public and private applications and safe use has 
really shifted perceptions. 

The Commercial UAV Expo — Oct. 31-Nov. 2, 2016 in Las Vegas — highlights the use 
of UAVs for surveying, mapping, and monitoring civil infrastructure, among other 
topics.
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strength application or highly corrosive environment.
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“I refer to 2015 as ‘the year of converting minds,’” Cohen said. “My 
conversations with customers and organizations who were vetting the 
technology completely changed in terms of their level of engagement. 
In January 2015, organizations had a typical amount of reservation and 
regarded the technology as dangerous. By December of that same year, 
we were getting calls from people asking to get our crews out to inspect 
something, and there was little talk about the efficacy of the technology 
or the safety it created. They treated both of those things as a given, 
which was simply an amazing change.”

Such changes in perception are due to many factors, the least of which 
being that there are now plenty of examples and case studies that prove 
how and why drones have led to safety improvements, which have 
kept workers out of dangerous conditions. One only has to consider 
what it takes for a human being to manually inspect something like 
the underside of a suspension bridge as opposed to sending a drone to 
document that same information.

It’s become apparent that UAVs aren’t just impacting the type of work 
humans are doing, but even the personnel that are performing these 
tasks. Drones have opened up new avenues for workforce develop-
ment, especially veterans. As a veteran with more than 10 years of 
service with operational deployments, Metzler has seen what kind of 
difference that expertise can make in these real-world situations.

“We supported a power plant customer that had structural failure on a 
piece of key infrastructure, which reduced operations by one-third,” 
Metzler said. “Unable to get a crew in there to inspect and conduct 
repairs without knowing what the current risks were, we were able to 
show up onsite and conduct an inspection to collect data that was used 
to assess the situation and allow for repairs to begin.”

A change in the mindset around drones has allowed organizations to 
explore the technology that has, in turn, enabled the creation of new 
processes. These new processes are opening doors for workers as these 
jobs relate to the operation, monitoring, and inspection of civil infra-
structures.

Unintended opportunities
The excitement around drones in most industries doesn’t relate to 
what’s being done now, but instead what’s going to be done after these 
tools are more widely adopted. The civil infrastructure industry is no 
different in this regard. 

“Right now, we’re mostly using digital RGB photography with our 
drones, but these devices can all carry many kinds of sensors,” Betit 
said. “We’re already seeing some incredible advances in data fu-
sion between LiDAR, RGB, and multi-channel infrared type sensors.”

That different information enables different opportunities, many of 
which haven’t even been thought up yet. Engineers and operators in 
this market are looking to get involved and figure these things out 
though. UAVs are a technology they understand already, which has 
enabled them to think through new applications.

For example, there’s already been development around a monitoring 

process that uses QR codes and sensors to actively and passively 
monitor the stability of a structure like a bridge. Being able to focus on 
interpreting the data, rather than the logistics of gathering it, puts the 
industry in an especially powerful position for the future.

“We started with looking at applications that are driven by payloads, 
and it looks to me like the science of geomatics is really going to pro-
mote the adoption of drone technology,” Cohen said. “We’re moving 
exponentially to increase our capacity, and that capability continues to 
increase year-over-year. The model of replacing dangerous human ac-
tivity with small vehicles that are highly capable makes a tremendous 
amount of sense. We know they’re getting more sophisticated in terms 
of demanding safer outcomes in the workplace.”

This sort of work is more important than ever, and it relates to more 
than certain decaying and overused infrastructures. Populations are 
growing and putting a tremendous amount of pressure on infrastructure 
performance, which has created a dire need for more frequent main-
tenance, care, and inspection work to keep such structures safe and 
reliable. All of this has created a perfect storm for rapid adoption of 
drone technology.

Devoted to drones
The Commercial UAV Expo — Oct. 31-Nov. 2, 2016 in Las 
Vegas — is exclusively focused on the commercial drone market 
for:
• surveying and mapping;
• civil infrastructure;
• process, power, and utilities;
• mining and aggregates;
• construction;
• law enforcement, security, and emergency response, search, and 

rescue; and
• precision agriculture.

At the conference, UAV industry experts will share insights 
into the issues that large enterprise asset owners face when 
implementing unmanned aerial systems, including systems 
selection and integration; developing enterprise workflows, 
guidelines, and policies; data management and integration; and 
legal, safety, and regulatory considerations. Plenary sessions 
and panels cover topics of interest to all end-users regardless 
of industry, while breakout sessions focus on UAV technology, 
applications, and opportunities in the vertical markets listed 
above.

The international exhibition includes airframe manufacturers, 
component suppliers, software suppliers, and service companies.

More information is available at www.expouav.com. 

JEREMIAH KARPOWICZ is the executive editor for Commercial UAV News. 
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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 September 2016 issue:

 Civil + structural engineer online

Project Profitability: Effective communications — a project 
manager’s most important task
By Howard Birnberg, Association for Project Managers

The project manager is the key communications link in a design 
organization. He or she must provide and receive information from all other 
members of the project team. They serve as the primary point of contact 
in their respective organizations. If the project manager position does not 
exist or lacks the necessary tools, then the flow of information is restricted 
or blocked. Among the devices used by many to enhance communications 
among team members is a partnering process.

Read the entire article at http://tinyurl.com/projectprofit-sep16.

Diversions: MathCAR
By Andy Sciarabba, P.E.

The international youth organization, For Inspiration and Recognition 
of Science and Technology (FIRST), founded in 1989, uses robotics “to 
inspire young people to be science and technology leaders by engaging 
them in exciting mentor-based programs that build science, engineering, 
and technology skills.” In 2016, more than 3,100 teams from more than 
24 countries participated in robotics competitions — the varsity “Sport for 
the Mind.”

What does NASCAR have to do with FIRST? You may think these two 
organizations are a world apart, but a side-by-side comparison shows a 
number of similarities. 

Read the entire article at http://tinyurl.com/diversions-sep16.
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In March, Raleigh, N.C.-based engineering firm Mulkey announced 
that it changed its name to CALYX Engineers + Consultants. The re-
branding was in response to a new chapter in the company’s history, 
marked by the retirement of founder Barbara Mulkey. 

Beginning with a focus on transportation engineering, the 23-year-old 
firm has expanded to include comprehensive civil, environmental, and 
structural engineering as well as surveying. Today, CALYX remains a 
woman-owned, multidisciplinary engineering and consulting firm led 
by Jill Wells Heath, LEED AP, president and CEO. In the following 
interview with Civil + Structural Engineer (C+S), Heath reviews the 
firm’s history, its outlook, and her close involvement from the begin-
ning. 

C+S: Can you provide a brief history of Mulkey — now CALYX — and 
any significant events that have impacted the firm’s growth and success 
along the way?

Heath: We were founded back in 1993 by Barbara Mulkey as a small 
civil engineering firm. The vision was to get to about 25 employees. 
Back then, you didn’t hear a lot about “family friendly,” but the owner 
at the time had young children and said she wanted people to be able to 
have a flexible schedule — work hard, but still allow people to have a 
balance between work and life.

From the beginning, I was the company CPA, doing all of the books 
and the payroll out of my home office. But I gave up my personal 
practice and came on fulltime as the CFO in 2003, becoming president 
in 2006, and CEO in 2008. 

The company did nothing but grow over time. We got up to about 220 
employees in 2008. We expanded first into Charlotte, N.C., and then 
to Columbia, S.C.; Atlanta came next, and finally Jacksonville, Fla. 
And then 2008 hit. It really was a tough year for us. Like so many 
companies in our profession we had to make a lot of cutbacks. We had 
to regroup. I had to have that hard conversation with myself. I’m so 
proud to say now that we’re on the other side and a stronger firm with 
about 145 employees. We still have offices in Raleigh and Charlotte, 
N.C.; Atlanta; and a small field office in Columbus, Ga. We’ve been 
through a lot and it’s definitely affected how we do business now.

Our founder retired in May 2015, giving us the opportunity to ask, 
“What are we doing? Who are we and where are we going?” When 
you look around at the names of most engineering firms, they’re either 
someone’s name or an acronym. We decided we wanted a name that 
represented all of us.

Jill Wells Heath, LEED AP, president and CEO, reviews the firm’s 
history, its outlook, and her close involvement from the beginning.

By Bob Drake

CALYX Engineers + 
Consultants: A new chapter

profile

Jill Wells Heath, LEED AP, received the CEO of the Year award in 2015 from the Triangle 
Business Journal. Winners included in the class received the honor based solely on 
responses from their peers — other CEOs or top executives in the Triangle.

On March 7, 2016, employees celebrated the rebranding of Mulkey to CALYX 
Engineers + Consultants
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We came up with CALYX Engineers + Consultants and I couldn’t be 
more thrilled. It’s us. Since March 7, 2016, when we made our an-
nouncement, I’ve explained what CALYX means a lot. I’m in the habit 
of saying, “Please, let me tell you what CALYX means.”

So let me tell you what CALYX means!

CALYX is the name of a powerful drill that can power  through the 
hardest rock, but it’s also the protective structure of a budding plant. 
This is really how we work: Digging into those tough projects, while 
being very protective of our clients, their projects, our environment, 
our community, and really, each other. And also, CALYX is just a re-
ally cool word.

C+S: The recent press release announcing the firm’s name change said 
that it “is part of a rebranding initiative to align the company’s name 
with future strategy.” What are some of the elements of that future 
strategy?

Heath: We’ve always had the strategy of growing as our client de-
manded, so we’ve never said, “We’re going to be a 500-person firm.” 
But we do think our current size of around 145 employees is a big 
advantage. We’re a full-service civil engineering firm providing trans-
portation, traffic, planning, building structures, land development, 
surveying, subsurface utility engineering (SUE), and environmental 
services. We are big enough to compete with very large firms while 
being small enough to provide our partners and clients with great one-
on-one attention. Our business is all about relationships. 

C+S: Is the firm still of a size that’s considered DBE and is that part 
of your strategy?

Heath: Because the DBE limits have increased and we have shrunk 
some, we are now a DBE in North Carolina, South Carolina, and in 
Georgia. It’s an opportunity that we’re thrilled to have right now and it 
really helps some of our clients to have DBE participation with a firm 
they know and trust.

C+S: So long-term your plan is to grow past that?

Heath: Yes. We’re going to grow as the market demands us to grow 
and as our clients demand it. 

C+S: What is your personal background and path to your current posi-
tion as president and CEO at CALYX?

Heath: I started my CPA firm in 1992 and I met our founder, Barbara 
Mulkey, in 1993. Engineering picked me; I didn’t pick engineering! 
Part of life is being open to wherever your path leads. I’ve been very 
blessed to be with this company and to work with incredible people 
every day. 

I’m passionate about giving back to our community. A lot of our com-
petitors didn’t make it out of the recession, but this community held 
us up and we were able to survive. We have an incredible community 
college system here and I’ve been on their foundation board for years. 

President and CEO Jill Wells Heath, LEED AP (right), announced the new name of the 
firm to employees in Raleigh, N.C., and via video to the firm’s other offices.

Employees in Atlanta donned CALYX t-shirts and celebrated a new chapter in the 
company’s history.
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I am also active in supporting our wonderful YMCA. The Greater Ra-
leigh Chamber of Commerce is here for the business interests of our 
company, so I’m a real supporter of that and feel privileged to act as 
their chair this year.

C+S: How is CALYX organized and managed — i.e., geography, ser-
vice line, or other — and how do you share expertise and workload 
across the organization?

Heath: We’re a hybrid. Like most engineering companies, we’ve tried 
it different ways. In our transportation group, we have somebody who 
oversees all of the Carolinas. Georgia is a bit different so we needed 
to have a different structure there. Services like survey and subsurface 
utility engineering are across the whole company because the field 
technicians travel to wherever the job is located. Our traffic group is 
based out of our Georgia office, but they do traffic company-wide.

As spread out as we are, twice a year we bring all of our managers 
together for a managers’ summit. We found that with work sharing, 
the best thing we can do is get the people in front of each other. They 
build that trust and rapport with each other so they really want to work 
together. We’re not just separate groups in Raleigh, Atlanta, and Char-
lotte, we’re one team working together.

C+S: How does sustainability or sustainable design apply within your 
range of services?

Heath: We feel very strongly about that. Years ago, when everything 
first came out with LEED accreditation, all of our structural and land 
development engineers became certified. I’m a CPA by trade, but when 
they made it so that I could take the exam, I memorized everything and 
got my LEED certification. Our clients are demanding sustainability 
and it’s also just the right thing for our environment. So, we try to put 
sustainability in the forefront of all of our designs.

CALYX Engineers + Consultants

Established: 1993
Headquarters: Raleigh, N.C.
Size: Approximately 145 employees in four offices 
Ownership: Privately owned
Website: http://calyxengineers.com  
Primary services: Bridge and structure design; building structures; 
construction services; cultural resources; environmental services; 
land development; surveying; traffic services; transportation; 
transportation planning; utility services; and water resources
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C+S: How is technology such as BIM/3D modeling, cloud computing, 
drones, and laser scanning impacting your operations and service of-
ferings?

Heath: We have a drone and our environmental team has used it on 
some different projects for the North Carolina Department of Trans-
portation. It’s so fun having these technologies. Our survey team has 
been doing laser scanning for 15 years, but we recently purchased 

new laser scanning equipment that has huge technological advances. 
Staying up to date on advancements in technology we already use is 
important to us. 

C+S: Is there anything else you would like readers to know about 
CALYX?

Heath: We have a wonderful history of 23 years as Mulkey. We have a 
new name, but we are the same company with the same leadership; we 
just have a fresh point of view. I’ve found that some engineers don’t 
like change, but all of our folks have embraced being CALYX. We had 
to reduce staff in the past and those were tough times, they scarred me. 
Sometimes, the tougher things are, the more the gift is on the other 
side. I feel like this new beginning as CALYX is that gift. We’re so 
thankful to be in markets that are strong right now and we’re going to 
enjoy it and provide great service to our clients.

C+S: Looking ahead, do expect the company to move outside the North 
Carolina/Georgia area?

Heath: I’ll never say never — we’ve dabbled in doing work in Tennes-
see and Alabama — but we feel that there’s still a lot of things that we 
can do where we are now. We’re definitely a Southern company and 
we’re happy with that.

Wellness rewarded

In June, the Charlotte Business Journal named CALYX Engineers 
+ Consultants a “Healthiest Employer in Charlotte,” ranked 
second in the mid-sized business group. The award recognizes 
local employers who put an extra emphasis on health and 
wellness for their workers. This is the third consecutive year that 
CALYX has been named a Charlotte Healthiest Employer, and 
the ninth Healthiest Employer award the company has received.

“CALYX understands the correlation between the health of 
our employees and the success of our company. It’s important 
to have a work environment that encourages healthy choices,” 
said Candace Whisenant, human resources manager at CALYX. 
“Each year, we listen to our employees and strive to improve our 
wellness program.”



20          cenews.com          september 2016

FIRMS IN FOCUS 

Arcadis’ experience indicates that in 2015, commodity and currency 
volatility around the world created noticeable headwinds for the global 
construction industry. This resulted in many projects and programs 
facing a very different economic business case than had been planned, 
contributing to issues and disputes that materialized throughout the 
year. Globally, the natural resources markets and some of the major 
projects utilizing alternative delivery methods ran into substantial dis-
putes, with billions of U.S. dollars in contention. There was also a rise 
in the number of insolvent companies and terminated contracts, which 
are no doubt linked to the current economic environment.

Yet despite this, in North America, the value and length of construction 
disputes dropped in 2015 from 2014. This was the only region of the 
world to experience both of these trends together. Have we found a 
magic formula for avoiding construction disputes, or did we just get 
lucky? In a way, it’s a little of both. To learn from construction dis-
pute trends, good or ill, it’s important to look at how the construction 
industry in North America behaved differently from our counterparts 
in other regions and understand what we can do to continue making 
progress.

The record on construction disputes for 2015
The Arcadis Global Construction Disputes Report analyzed five key 
metrics related to construction disputes in each region of the world: 
the length of disputes, average value, common causes, most popular 
methods, and region-specific nuances. 

This is the third straight year that dispute values dropped in North 
America (Table 1). Further, the report predicts that the decline in dura-
tion and value of construction disputes in North America will continue 
into 2016. If this continues, these trends represent a positive signal for 
the U.S., reducing the financial drag on construction overall.

There’s more good news: Fewer and fewer disputes are progressing 
through the stages of initial assessment from evaluation to negotiation 
and then all the way through litigation in North America. The reasons 
are often complex, but for one, more participants are including pro-
visions in construction contracts specifying a procedure to address 
disputed issues. The result is a growing number of disputes being dealt 
with early while fewer are growing into full-blown disputes involving 
consultants and counsel.

In addition, both owners and contractors in North America have come 
to appreciate how expensive and time consuming the formal dispute 
resolution process can be. Legal fees, consultant fees, and business dis-
traction have prompted the construction industry to consider quicker 
and less costly ways of addressing disputed issues. 

While the U.S. can feel good about this performance, avoiding disputes 
takes both vigilance and expert management from design and contract 
language all the way to project management and even defining claims. 
Effective dispute avoidance mechanisms need to be actively deployed 
as early as possible within a project, and involving the right expertise 
and support at the right time is critical. 

The downside of this is that even though more disputes are being 
settled early, the ones that remain grow into complicated, emotional 
affairs, with large damages at stake. These also take longer to resolve, 
since U.S. courts dislike trying construction cases, due to the large 
volume of documents and greater complexity.

Why disputes happen
Project complexity, pressures on scheduling and budgets, and human 
expectations and emotions can push plans and contracts to the limit. 
It’s not a matter of if these factors exist; it’s how they’re handled that 
makes the difference.

Table 1: Global construction disputes — summary of results. Source: Arcadis Global 
Construction Disputes 2016: Don’t get left behind

Table 2: Causes of construction disputes in North America. Source: Arcadis Global 
Construction Disputes 2016: Don’t get left behind

Industry update on 
construction disputes
Arcadis analysis indicates decrease in value and length 
of construction disputes in the North America.
By Roy Cooper
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Heading off disputes starts with understanding where the pitfalls lie. 
The Arcadis Global Construction Disputes Report examines causes 
from region to region and from year to year. For example, for the 
second year running, the most common cause for disputes in North 
America during 2015 was errors and/or omissions in the contract docu-
mentation. Differing site conditions dropped down a place to third and 
failure to properly administer the contract — the top cause globally 
— came in second position in North America (Table 2).

It’s interesting that in its first year being measured in the construction 
disputes report, Failure to properly administer the contract made the 
top three reasons in the U.S. And globally, this was the No. 1 reason 
for disputes. This reason speaks directly to the human and emotional 
factors of construction. At one extreme, key contract provisions are 
ignored at critical stages of a project, in effect leaving the participants 
to make up the rules as they go. At the other extreme and equally as 
dangerous is when one party or the other, or both, use the contract as a 
giant hammer, delivering blow after blow to inflict pain and suffering.  

The global picture
We consider that these themes provide a helpful reference point to 
typical trends both regionally and globally. It is evident that the natural 

resources market is now operating against a very different economic 
backdrop. The business case assumptions that were likely used to 
endorse projects and programs have therefore changed, presenting a 
huge challenge to the project and entity risk profiles. The disputes in 
this sector have been a material feature in the last 12 months and will 
continue to be evident in the coming year.

We have established that globally the following key dispute themes 
have prevailed:
• average value has marginally reduced to U.S. $46 million;
• average length has increased to 15.5 months; and
• most common cause is still the failure to properly administer the con-

tract.

A continuing trend over the last six years globally is that, on average, 
disputes have increased in value and duration, with the notable increase 
this year in the length of time taken to resolve disputes. Therefore, our 
report this year is focused around making sure that in recognizing what 
causes disputes, avoidance mechanisms can be actively deployed to 
resolve issues as they materialize. Furthermore, if a claim does prog-
ress into a formalized dispute, then actively deploying key support and 
expertise, effective strategies, and the active use of Alternative Dispute 

Failure to properly administer the contract still ranks 

as the number 1 cause of disputes

Global Construction 
Disputes Report 2016
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Resolution (ADR) will assist in reducing the time it takes to resolve 
the dispute.

Considering why the length of disputes has increased is likely to be a 
mix of the following factors:
• an increase in the size of disputes that Arcadis has been instructed to 

act;
• an increase in the number of large and complex disputes on projects 

where alternative project delivery methods were used;
• disputes that are formalized are including multiple or whole contract 

issues, rather than referring discrete claims; and
• adjudication or some forms of ADR in some regions is not providing a 

solution that is acceptable to the parties.

Some interesting features of the regional overviews have highlighted 
the following trends in some or all of the markets:
• effect of the global commodity and currency volatility;
• earlier deployment of dispute avoidance mechanisms;
• increasing use of mediation, and refinement of other forms of ADR; and
• reliance from public or quasi-public bodies to require third-party deci-

sions to assist in retaining complete “arm’s length” decision making.

This year, consistent with last year, we have noted the following ad-
ditional features:
• mega disputes, with the largest dispute we have been engaged in this 

year exceeding U.S. $2.5 billion; and
• a notable increase in the volume of arbitrations.

Avoiding disputes
In the end, it all comes down to how disputes are resolved. Resolving 
disputes early before they go to court is as desired in the U.S. as it is 
all over the world. Mediation and ADR are more commonly used, but 
party-to-party negotiation is still the most common form of resolving 
disputes.

As professional practices continue to improve in the U.S., we can 
expect the picture to remain positive compared with other regions. 
However, economic clouds appear to be thickening, which could put 
additional stresses on the whole system, setting back progress. As 
we’ve seen, the key is knowing the significant risks of a project and 
addressing each one early.

For years now, the transportation industry has been trending to more 
aggressive design and construction schedules, especially with design-
build and other alternative delivery projects. Consequently, innovative 
tools that help meet today’s robust QC/QA requirements while achiev-
ing efficient staff utilization and collaboration across geographic re-
gions have become more critical than ever before.  

One such tool that is increasingly used in the transportation industry to 
simplify document management and speed up project communication 
is Bluebeam Revu, a PDF-editing software tailored to engineers and 
architects. Lockwood, Andrews & Newnam, Inc. (LAN), a planning, 
engineering, and program management firm, has been utilizing Revu 
for more than seven years, and in the last two years, has fully embraced 
it, making it the company default PDF editor to achieve:
• clear, efficient, consistent communication; 
• faster QC/QA reviews and collaboration with teams in multiple offices; 

and
• sustainability and added value.

Clear, efficient, consistent communication
Communication of important information for reviews and correspon-
dence throughout a project is highly critical for successful projects. 
Revu has a collection of highly customized basic and advanced fea-
tures that LAN is employing on multiple projects for clear, efficient, 
and consistent communication both internally within the project team 
as well as externally with clients and contractors throughout the life of 
a project. 

The basic “Tool Set” features tools such as callouts and dimensions 
that can be customized, saved, and shared with other team members for 
greater consistency when marking up PDFs. One tool that is incredibly 
beneficial is the scaled measurements within a PDF. An engineer can 
input the drawing/detail scale and take a measurement directly on the 
PDF instead of doing this by hand or opening the CAD file. 

LAN’s Transportation Group is taking advantage of these basic tools 
in Revu on a daily basis when reviewing drawings and calculation sets, 
and when creating quick, clean “electronic sketches” or exhibits for 
communication of key concepts with team members or clients.

Revu’s advanced tools can also be leveraged for efficient and orga-
nized document reviews. Two of these advanced tools are Syncing and 
Overlays. Syncing allows a user to compare two PDFs side-by-side 
and zoom into the same section of a PDF on both documents simulta-
neously. This is useful when verifying if markups on review sets have 
been incorporated. 

FIRMS IN FOCUS 

ROY COOPER is vice president, head of Contract Solutions for Arcadis North 
America.

Review tool
PDF-editing software helps Lockwood, Andrews & Newnam achieve 

smarter electronic communication and collaboration.
By Jonathan McCulley, P.E.
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An even more advanced feature is the Overlay tool, which allows the 
user to compare documents “on top” of each other. The differences 
between the two overlaid documents will stand out as a different color 
that the user designates. Both of these features significantly help iden-
tify and communicate changes or needed changes to documents ef-
ficiently and clearly.

One of the most useful features of Revu that LAN uses to communicate 
markups in PDFs is the “Markups List.” This database of markups in 
a PDF includes attributes such as author, markup type, color, date, 
subject, and many more that can be used to filter, organize, and track 
various comments. Navigation to comments on specific pages of long 
documents is quickly achieved by selecting the markup in the list. 

LAN used this feature extensively when reviewing bridge calculation 
sets for the State Highway 71 Express Project, a fast-track design-build 
project in Austin, Texas. Each bridge had more than 1,000 pages of 
calculation documents. Using the Markups List allowed the engineers 
to identify and address comments from the quality control review team 
much more efficiently than if done traditionally by pen and paper.

LAN also utilized these features on another design-build project in 
California. The Silicon Valley BART Extension, the largest public 
works project in South Bay history, required extensive coordination 
with the contractor and other engineering disciplines. The general 
ease of markups in Bluebeam allowed drawings to be projected and 
noted in real-time at meetings, allowing for immediate collaboration 
and distribution of notes. The Markups List helped manage specific 
issues or disciplines requiring attention by using a feature to export the 
list to summary comment resolution logs. The Overlay feature helped 
assess monthly progress of the design development and aided in mul-
tidiscipline coordination reviews. All of these features were also used 
extensively in the construction administration phase for reviewing con-
struction submittals and responding to requests for information (RFIs). 

Faster QC/QA reviews 
and collaboration
With accelerated design 
schedules on large and 
complicated projects, qual-
ity control reviews become 
highly critical and must be 
completed within compressed 
schedules. Furthermore, to 
meet these demanding sched-
ules, consultants must ef-
fectively utilize staff located 
across various cities, states, 
or even countries. Email and 
multiple cloud-based docu-
ment management programs 
allow greater feasibility of 
electronic PDF reviews; how-
ever, drawbacks that mini-
mize efficiency exist, such 
as large file sizes, expensive 
software, multiple disciplines 
having separate review docu-
ments that must be combined, 
or waiting for a user to finish 
a review when there is only 
one review PDF file. 

Bluebeam provides a solution called Studio Ses-
sions that overcomes many of these electronic 
review inefficiencies. A Studio Session allows as 
many as 500 reviewers to simultaneously review 
multiple PDF documents using all the markup 
tools available in Bluebeam Revu or Vu (the free 
version of the software). Because a Studio Ses-
sion is cloud-based, attendees need not be located 
in the same geographic location. As an attendee 
makes a markup to a document in the Studio Ses-
sion, all other attendees are notified of this mark-
up and can see it on the PDF in real-time. This 
feature promotes efficient collaboration, achieves 
faster comment resolution, and minimizes dupli-
cate comments from multiple reviewers during 
interdisciplinary reviews.

LAN’s Transportation Group effectively used Studio Sessions for 
QC reviews on the Mopac/Slaughter Lane Intersection, a diverging 
diamond interchange project in Austin, to meet an aggressive design 
schedule for an alternate bid option requested by the Texas Department 
of Transportation. LAN was tasked with developing an accelerated 
bridge construction bid option utilizing precast, prestressed bent and 
abutment caps. Because this request came after the 90 percent plan set 
had been submitted, the schedule for completing the design of the bid 
alternative was significantly compressed (40 days to complete more 
than 30 new detail sheets and design calculations). 

Syncing allows a user to compare two PDFs side-by-side, useful when verifying if 
markups on review sets have been incorporated.

The basic Tool Set 
features tools such 
as callouts and 
dimensions that 
can be customized, 
saved, and shared 
with other team 
members

A Studio Session 
allows as many 
as 500 reviewers 
to simultaneously 
review multiple PDF 
documents using 
all the markup 
tools available in 
Bluebeam Revu or Vu 
(the free version of 
the software).



LAN used the Bluebeam Studio Session feature 
to expedite intermediate check print sets of the 
drawings and the official QC documentation. The 
effective use of this feature enabled review staff in 
Fort Worth and design staff in Dallas to simultane-
ously make and address comments. Because the 
engineer, reviewer, and CAD technician were all 
using Studio Session simultaneously, comments 
were resolved and addressed efficiently within the 
allotted schedule.

As mentioned previously, LAN also used Bluebeam 
considerably on the Silicon Valley BART Extension 
project. Design and constructability reviews with 
engineers and contractors were efficiently accom-
plished with Studio Sessions. Because design staff 
was located in different offices around the country, 
it was critical to use Studio Sessions to simultane-
ously and collaboratively review design documents 
in an expedited manner. The project team also took 
advantage of a feature of Studio Sessions to create 
a record log of all the markups made to a reviewed 
document for quality assurance.

Sustainability and added value
As a company, LAN’s commitment to sustain-
ability includes a green initiative to minimize 
paper consumption in all our offices. While paper 
consumption is never fully eliminated, using tools 
such as Bluebeam for QC/QA reviews and other 
communication needs allows the firm to cut back 
on unnecessary paper waste. 

In addition to being environmentally friendly, 
savings on space and other overhead costs are 
also achieved when using electronic workflows. 
Furthermore, as more clients in the transportation 
industry move toward electronic workflows in the 
coming years, using Bluebeam will enable better 
coordination and vetting of designs, providing 
added value to clients and the public by mitigating 
construction waste and inefficiencies.

Conclusion
Bluebeam offers excellent PDF editing and review 
tools for smarter communication and collabora-
tion within project teams. Consultants, clients, and 
contractors will benefit from improved schedules 
and cost savings as Bluebeam gains further traction 
within the transportation industry.

JONATHAN MCCULLEY, P.E., is an associate and senior 
bridge engineer at Lockwood, Andrews & Newnam, Inc. 
He can be reached at jwmcculley@lan-inc.com. 
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Not since Charlton Heston parted the Red Sea in “The Ten Com-
mandments” has the dewatering of a large body of water captured the 
imagination of so many. Today, the star of this epic tale is Andrew Con-
sulting Engineers (ACE), a structural engineering firm headquartered 
in Wilmington, N.C. The state of North Carolina hired ACE in 2014 to 
design a cofferdam and walkway to surround the USS North Carolina, 
a WWII battleship commissioned in 1941 and moored since 1961 in 
the Cape Fear River across from downtown Wilmington.

The battleship cofferdam will create a dry work environment to enable 
workers to repair and restore the ship’s corroded hull, and will also 
enable the state’s No. 1 tourist attraction to remain open while con-
struction and repairs are underway. Since coming to her berth in 1961, 
more than 50 years of wind and water at the tide line have left the hull 
paper-thin in places. Her last major dry docking and repair work was 
done in November 1953.

The cofferdam, which will cost $8 million to construct, will be a per-
manent fixture around the battleship to allow for future repairs and 
maintenance as needed. The cost to construct the cofferdam and restore 
the hull is being funded by the state. The cost to construct the State 
Employees Credit Union (SECU) Memorial Walkway, estimated at $4 
million, is being funded by a capital campaign managed by the USS 
North Carolina Battleship Commission. Entitled “Generations Cam-
paign,” the fundraising effort is seeking the support of individuals, 
corporations, foundations, and organizations statewide and nationally. 
SECU Foundation donated $3 million for the naming rights to the 
walkway.

The SECU Memorial Walkway, which will be constructed simulta-

neously to the cofferdam, is a half-mile-long, 10-foot-wide timber 
walkway that is above the water line but below the main deck of the 
battleship. The walkway will completely surround the ship and enable 
visitors to see the entire hull for the first time (see Figure 1).

“This project is a once-in-a-lifetime opportunity for a structural engi-
neer,” said Neal Andrew, president of ACE. “We’ve done a number of 
cofferdams, but the magnitude of this job is extraordinary. A cofferdam 
is typically a temporary structure used for underwater construction, but 
this cofferdam will be permanent and must not only be built to last, 
but be aesthetically pleasing since the battleship is a beloved Veterans 
Memorial and a historical icon for the City of Wilmington.”

The only other permanent cofferdam of its kind in place in the United 
States is the one surrounding the USS Alabama, a 680-foot-long battle-
ship moored since 1964 in Mobile Bay.

The USS North Carolina’s cofferdam and SECU Memorial Walkway 
will be constructed over 18 months by Orion Marine Group of Nor-

Andrew Consulting Engineers designs a permanent cofferdam and 
walkway to surround Wilmington’s USS North Carolina Battleship.

Battleship dry dock 

The battleship cofferdam will create a dry work environment to enable workers to repair and restore the ship’s corroded hull, and will also enable the state’s No. 1 tourist 
attraction to remain open while construction and repairs are underway.

Figure 1: The SECU Memorial Walkway is a half-mile-long, 10-foot-wide timber 
walkway above the water line but below the main deck of the battleship.
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folk, Va. The cofferdam will be comprised of a series of 50-foot-tall 
structural steel sheet pilings that form the wall and are held in place by 
a series of 55-foot to 60-foot-tall steel “H” pilings, half of which are 
placed vertically against the sheet to hold it in place and the other half 
placed at an angle to the sheet or “battered” (see Figure 2). Both the 
sheet pilings and the H pilings will be driven 30 feet to 40 feet below 
the mudline, with just 10 feet showing above the water line.  

“The H pilings need to be 55 feet to 65 feet long due to the Jello-like 
consistency of the mud surrounding the ship,” Andrew said. “They 
have to extend through the mud and down to bedrock in order to pro-
vide the structural support needed. The same applies to the cofferdam 
sheet piles and steel piles. In essence, we’re creating a six-story build-
ing with about four to five stories of it underground and only one story 
visible above the waterline.”

The cofferdam’s purpose of dewatering the work area is made possible 
by four weir gates built into the structure. Typically, the weir gates 
will remain open unless repairs are underway and a dry work area is 
required. 

“I’ve never seen a cofferdam around a ship and I think that it will be 
a marvelous tourist attraction both during and after construction,” said 
Wilbur Jones, member and former chairman of the USS North Carolina 
Battleship Commission. “This entire project is a terrific public-private 
partnership managed by a world-class staff under the leadership of 
Captain Terry Bragg and executed by local Wilmington firms who have 
all done an extraordinary job.”

In addition to ACE, the project team includes BMH Architects and 
McFadyen Engineers, both of Wilmington, and the Wilmington office 
of S&ME. BMH Architects is the lead design firm on the project and 
McFadyen is providing electrical engineering services for the walkway 
lighting. S&ME has provided geotechnical engineering and environ-
mental testing services to assist in the permitting process and will 
continue to assist during installation of the cofferdam and walkway 
pilings.

“The cofferdam is an incredible feat of engineering, but the SECU Me-
morial Walkway will generate at least as much, if not more, excitement 
among the ship’s visitors,” Andrew said. “Until now, visitors have only 
been able to view the port side of the hull. When the walkway is com-
plete, they will be able to walk around the entire ship. This will give an 
entirely new perspective of the ship, and will also let visitors enjoy the 
beauty of Eagles Island and the marshland habitat.”

The SECU Memorial Walkway will include a large, 50-foot by 35-foot 
event space called the quarterdeck, and five bump-out areas to honor 
each of the five branches of the military — Army, Navy, Marine Corps, 
Air Force, and Coast Guard. The Merchant Marine will be honored by 
flying its flag on the quarterdeck. Signage and displays will be placed 
at various points along the SECU Memorial Walkway to educate visi-
tors about the battleship and the surrounding natural areas. The public 
will be able to access the SECU Memorial Walkway free of charge and 
will not be required to purchase a battleship tour pass.

“Andrew Consulting Engineers has done a fantastic job bringing this 
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dream of ours to fruition,” said Captain Terry Bragg, executive director 
of the Battleship North Carolina. “We are very fortunate that a local 
firm has the experience and capabilities for this unique project, and that 
Neal Andrew has such a personal connection to the battleship and our 
mission to honor our military men and women.”

Andrew is a native of Wilmington and grew up visiting the battleship 
on numerous occasions with classmates and family members. “I come 
from a military family and I know firsthand how important the battle-
ship is to our military, our community, and to all of North Carolina,” 
Andrew said. “My father is a retired Navy officer and my brother is 
a Marine Corps colonel and I have personally witnessed some of the 
sacrifices our veterans have made for our country. The battleship does 
an excellent job of honoring our veterans and I’m honored that our firm 
can contribute in some small way to its continued success. Many en-
gineers work an entire career without having the privilege to work on 
a project of this significance. All of us at ACE are grateful and thrilled 
that construction will soon be underway.”

Figure 2: Design of the permanent cofferdam and walkway around the USS North 
Carolina Battleship.

Construction technology company ConXtech announced increasing 
adoption of its ConX Chassis Based Modular structural steel build-
ing system for hotel, resort, and extended stay facilities. ConXtech 
currently has eight hospitality projects in design and has completed 
four, for both boutique and major hospitality brands including the first 
AC Hotel by Marriott in California. ConXtech’s experience providing 
high-density residential structures has enabled a natural expansion into 
the hospitality sector.

ConXtech said its systemized approach to design, fabrication, and con-
struction lowers installed cost and increases speed to delivery, resulting 
in a more predictable project life cycle and a faster return on invest-
ment. According to the company, the system enables owners/operators 
to increase density beyond the code limits of wood-framed structures 
and achieve higher density more affordably than conventional steel 
and concrete structures.

At the core of ConXtech’s technology are standardized, manufactured 
bi-axial moment connections that “lower and lock” together in the field. 
ConX structures require virtually no field welding, yet meet seismic 

code in even the most challenging geographies. The connections have 
been fully tested and prequalified by the American Institute of Steel 
Construction, approved by LADBS, and other building authorities. 

The system simplifies design and reduces iterations between archi-
tecture and engineering teams. The company provides digital detail 

Using ConX structures, the Bicycle Club Casino Hotel in Bell Gardens, Calif., was 
assembled in 15 days, shaving more than a month off the general contractor’s original 

schedule.

Modular building system achieves schedule savings on hotel, 
resort, and extended stay facilities.

Prefab steel structures

Information provided by Andrew Consulting Engineers (www.andrewengineers.
com). Established in 2004, ACE provides structural, marine, and forensic 
engineering services. 

www.andrewengineers.com
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libraries in Revit and other CAD formats that precisely 
represent ConXtech’s manufactured ConX steel compo-
nents. These details simplify creation of an anatomically 
accurate digital model at the concept stage, enabling 
early collaboration that can shave months off the design 
cycle. 

ConX structures are not limited to a fixed grid or “boxy” 
design. In fact, the system adapts to an almost infinite 
number of building shapes, interior layouts, and façade 
materials, allowing hospitality owners to more afford-
ably achieve their brand’s aesthetic objectives, the com-
pany said. 

“There’s a preconceived notion that modular systems 
dictate or limit architecture, and historically that may 
be the case. From inception, ConXtech’s goal has been 
to offer a configurable system that is modular at the 
connection level. We set out to deliver the ultimate in 
architectural freedom,” said Kelly Luttrell, ConXtech’s 
vice president of business development and co-founder. 

Several other design factors make the system especially 
well-suited for hospitality projects. ConX can sit any-
where on a concrete podium transfer slab (with parking 
or retail below), without aligning load paths. Disasso-
ciating the superstructure from the parking below can 
result in a 30 percent increase in efficiency that can’t be 
achieved with wood, according to ConXtech. Addition-
ally, the brace-free structure eliminates layout constraints 
associated with conventional alternatives that require 
shear walls or braces. Open floor plans optimize layout 
and window placement at the perimeter without obstruc-
tion. ConX structures are robust enough to accommodate 
amenities such as pools, lounges,s and passive landscap-
ing on the roof.

In the field, columns and beams with factory-welded 
connections are assembled in full-height vertical sections 
(like a full-scale erector set) up to two times faster than 
conventional steel, cast-in-place concrete, or light gauge 
steel. Rapid delivery of vertical sections of ConX struc-
ture allows general contractors to dry-in sooner and other 
trades to begin work earlier, resulting in reduced overall 
time to market. ConXtech’s factory-fabricated approach 
also eliminates onsite waste and significantly reduces 
onsite labor and lay-down area, minimizing noise, traffic, 
and disruption to the adjacent community.

“Currently, we have eight hospitality projects in design, 
and time to market is a big factor in winning those proj-
ects. The Bicycle Club Casino Hotel in Bell Gardens, 
Calif., was assembled in 15 days, shaving more than a 
month off the general contractor’s original schedule,” 
said Patrick Coyle, vice president of ConXtech’s resi-
dential division. “The hospitality industry has a keen ap-

preciation for the significant time savings our system delivers. If they can open their 
doors earlier, it’s a shorter path to revenue.”

The sustainable ConX solution emphasizes material, energy, and water conservation 
in manufacturing and other processes. It is Cradle to Cradle Certified Silver, meet-
ing high standards in the areas of material health, material reutilization, renewable 
energy and carbon management, water stewardship, and social fairness.

Information provided by ConXtech (www.conxtech.com), a privately held construction technol-
ogy company founded in 2004 and based in Pleasanton, Calif.  
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Figure 1: Structural section of steel mast

When the CEO of the Vogel Alcove, Karen Hughes, told 
the Leadership Dallas Class of 2015 that she needed 
shade to cover her kids’ blacktop recreation space from 
the Texas heat, the challenge was on. For 10 months, 
the Leadership Dallas class worked to define and create 
a vision for their community service project that would 
impact the North Texas region in the most meaningful 
way. Little did they know that the team’s resources 
would literally be stretched and ultimately lean on a 
creative structural solution to a complex yet playful 
architectural vision. 

For 28 years, Vogel Alcove has provided free, qual-
ity child development services for Dallas’ youngest 
victims of poverty — homeless children six weeks to 
12 years old. Vogel Alcove is the only comprehensive 
early childhood education program in the city of Dal-
las, whose primary focus is to provide free childcare 
and case management for homeless children and their 
families. These kids have an amazing, newly renovated 
building, but the outdoor space was left useless in the 
summer months as the extreme 100°F-plus tempera-
tures kept the basketball court’s blacktop sizzling and 
the kids inside.  

The initial schematic designs to shade the outdoor bas-
ketball court stemmed from an idea once used by the 
author to keep bombs from entering mechanical spaces 
on United States Military installations. But, when Halff 
Associates’ Derek Downs came to the table with a 
crisscrossing tensioned cable catenary system that in-
tegrated tensioned square and triangular shade fabrics, 
the stability of the structure became the challenge and 
the star of the show. 

Community service project develops a creative 
structural solution to shade recreation space.

By Barry K. Krieger, P.E., MLE

Structural ingenuity 
to fight homelessness
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BARRY K. KRIEGER, P.E., MLE, senior project manager, is a principal at JQ (www.jqeng.com).  

The tension cable structure provides 5,000 square feet of shade.

JQ’s engineers designed cantilevered steel masts on two sides of the rectangu-
lar space to keep steel aircraft cables tight in the primary direction (see Figure 
1). Perpendicular cables were checker boarded to allow gripping points for the 
shade fabrics and reverse curvature tension lines were installed on each end 
of the rectangle to tension the cables in the opposite end since there was no 
place to space columns on all four sides of the court. Compression struts were 
utilized to offset the tension forces in the cables. 

Vogel Alcove is located in the Trinity River basin where only 20 feet below 
grade level the underlying clayey sands were holding water. Concrete drilled 
shafts were installed to 25- to 30-foot depths through temporary steel casings 
using slurry displacement methods to keep a constant concrete head. Due to the 
limited space available for placing the column supports for the shade structure 
and wanting to maximum usable playing surface on the court, the cables were 
brought straight down to the tops of the piers, removing any chance at angling 
down to a lateral restraint; like what you would see on street electric poles. 
The concrete piers were designed as both gravity and lateral forces members 
to resist the forces imposed by the cables. 

This portion of the project included a new structure that provides 5,000 square 
feet of shade using 125 cubic yards of concrete, 18,000 pounds of reinforcing 
steel, 50,000 pounds of structural steel, and 3,500 feet of steel cables; all do-
nated. For all the projects completed by the Leadership Dallas Class of 2015, 
close to $250,000 was raised for this effort.

In the fall of 2015, the group received the Thelma Vogel award from Vogel 
Alcove for vision and collaborative efforts and for advancing the services for 
homeless children and families. 

WE MANUFACTURE • WE INSTALL
WE SAVE YOU MONEY

Hybrid Buildings Foundation SolutionsFabric Structures 

buildings of 1,000 uses

ZERO PERCENT FINANCING AVAILABLE restrictions 
may apply

ClearSpan.com/ADCSE1.866.643.1010

(707) 620-0606 • mitereddrain.com

Curb Drain

Sidewalk Drain

Bioswale

Detention Pond

Planter Bed
ADA Compliant Walkway

Downspout

The Drain with an Angle...

...works
where
others
can’t!

clearspan.com/adcse
mitereddrain.com


With the construction of the One World Trade Center complete, 

the rebuilding of America is well underway. And the rebuilding is green. 

Because the new World Trade Center Complex and  

National September 11 Memorial is using 143,000 tons of recycled Nucor steel, 

helping to make it eligible for LEED® certification. Saying we not only care about 

restoring America to great heights, we also care about the world around us. 

www.nucoryamato.com

It’s Our Nature.®

Nucor Corporation    Nucor-Yamato Steel    #86616 One World Trade Center Print Ad    4C Spread, Full Bleed     Civil & Structural Engineer

86616_NUC_OWTC_CivStruct_Engineering.indd   1 6/17/16   11:22 AM



With the construction of the One World Trade Center complete, 

the rebuilding of America is well underway. And the rebuilding is green. 

Because the new World Trade Center Complex and  

National September 11 Memorial is using 143,000 tons of recycled Nucor steel, 

helping to make it eligible for LEED® certification. Saying we not only care about 

restoring America to great heights, we also care about the world around us. 

www.nucoryamato.com

It’s Our Nature.®

Nucor Corporation    Nucor-Yamato Steel    #86616 One World Trade Center Print Ad    4C Spread, Full Bleed     Civil & Structural Engineer

86616_NUC_OWTC_CivStruct_Engineering.indd   1 6/17/16   11:22 AM



36          cenews.com          september 2016

The route up to the windy heights of Viento Blanco Wind Farm in 
Guatemala is 10 kilometers long and leads past an active volcano. 
It follows a narrow winding mountain road lined with trees and 
rock overhangs and gradients of as great as 18 percent uphill and 13 
percent downhill. 

Seven Vestas V 112 wind turbines are being installed at the wind farm. 
The rotor blades were transported over a distance of 80 kilometers 
from the Guatemalan port of Puerto Quetzal to the Viento Blanco site 
by the Daco Heavy Lift de Centroamerica haulage company using an 
FTV 300 blade transport device from Goldhofer. 

The first 70 kilometers of the journey were relatively easy, with 
highway driving all the way. However, handling the last 10 kilometers 
involved more than 16,000 man hours for Daco Heavy Lift, which 
completed the operation with all the rotor blades in 40 days, thanks to 
painstaking preparations, detailed inspection of the route, extensive 
safety measures, and effective cooperation with the Goldhofer 
Service team.

The FTV 300 met all the requirements for handling such a demanding 
operation without having to blast rock along the mountain road, cut 
power to overhead lines, or fell any trees that form a dense curtain 
on both sides of the road. Daco’s experts were able to raise the rotor 
blades to any angle up to 60 degrees, making it possible to negotiate 
the narrow bends at walking pace without the risk of contact with the 
embankments.

The dynamic wind forces acting on the rotor blades in the raised 
position — when they are as high as 50 meters — presented an 
additional challenge. A wind force specialist continuously monitored 
the FTV 300’s integrated anemometer. A 360-degree pivot system 
permits the attached blade to be rotated around its own axis as required 
to ensure that the rotor blades are always correctly positioned for the 
optimum wind attack angle.

The combination of flexible tilt angle and blade rotation allowed 
all the critical sections of the mountain road to be negotiated, while 
passages under numerous overhead power lines were handled by 
simply reducing the angle of tilt. As a result, all 21 rotor blades were 
transported up the mountain in just three hours each.

Information provided by Goldhofer (www.goldhofer.com), a supplier of 
transport equipment for general and heavy-duty hauling and oversized cargo 
transportation. 

Raising the rotor blades to any angle up to 60 degrees made it possible to negotiate 
narrow bends at walking pace without the risk of contact with the embankments.

Inset: A 360-degree pivot system permits the attached blade to be rotated around its 
own axis as required to minimize wind forces acting on the rotor blades in the raised 

position.

Detailed planning and a special transport 
device required to haul turbine blades 

up a steep, winding road.

Mountaintop wind farm
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Often, the application of structural plate pipe products serves to meet 
some unusual needs. On occasion, those needs include provisions for 
the passage of aquatic life or other critters. The Poe Paddy Tunnel 
reline included a symbiotic feature for a most peculiar cohort — bats, 
especially the state threatened eastern small-footed bat. 

The tunnel was originally part of the Lewisburg and Tyrone Railroad, 
which began operation around 1880. The historic railway was 
abandoned by Penn Central in 1970 and the tunnel became a critical 
link in the Mid State Trail (MST), commonly known as the “Wildest 
Trail in Pennsylvania,” extending from Maryland to New York and 
bisecting central Pennsylvania.

The MST has come to epitomize the Pennsylvania trail system, and 
the Poe Paddy Tunnel is the heartbeat of its activity, serving not 
only as a pass through West Paddy Mountain in the heart of Bald 
Eagle State Forest, but also as an all-important throat of a peninsula 
formed by Penns Creek, where some of the best trout fly-fishing in 
the Northeast can be found.

Anglers, floaters, hikers, bikers, campers, and hunters alike are 
commonplace traffic throughout the day, but the tunnel has also 

become known as a thriving bat hibernaculum. The old tunnel was 
originally blast constructed to an internal height of approximately 20 
feet and the resultant cracks, crevices, and craggy surfaces were ideal 
for housing the hanging creatures. 

The Poe Paddy Tunnel was first documented to house bats in 1995, 
hosting five out of the six hibernating bat species — the federally 
threatened long-eared bat, the state threatened small-footed bat, the 
tri-colored bat, the little brown bat, and the big brown bat. It also 
occasionally hosts the silver-haired bat, a very rare spectacle as this 
migrating species is more prone to spending winter months further 
south. 

At a time when bat populations are experiencing record declines 
across North America, this location was experiencing quite the 
opposite, and the project had to ensure provisions were made to 
maintain this welcomed phenomenon. A feature that made this site 
conducive to bat populations was the naturally occurring airflow 
through the tunnel. Another feature was the groundwater seepage 
from the overlying stratums providing needed humidity, while 
pooling in several areas to allow the bats to get their drink on the fly. 
With one end of the tunnel opening being smaller than the other, the 
airflow was nicely throttled to regulate temperature and humidity in a 
manner very accommodating to the bats.

With closure of the tunnel in early 2013, the reline was primarily 
needed to address safety concerns associated with falling rock in 
the popular Pennsylvania trail tunnel. With the added necessity of 
maintaining the bat environ, the project involved construction of two 
separate habitats — one to house the flying mammals and the other to 
pass the forest pedestrians.

Big Brown bats in hibernation (January 2016). Photo: courtesy of Mike Scafini, 
Pennsylvania Game Commission

Curved structural steel plates form an arch tunnel for hikers. Bat-friendly gates above 
each end of the tunnel are designed to American Cave Conservation Association and 
Bat Conservation International standards.

Mid State Trail Poe Paddy Tunnel reline design accommodates 
threatened bats and hikers.

By Jerry Silagyi, P.E.

Maintaining tunnel 
co-habitants

PROJECT+TECHNOLOGY

Environment
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Corrugated steel structural plate (by Lane Enterprises, Pulaski, Pa.) 
was the tunnel reline material of choice. Although more commonly 
used in large road culvert and small bridge applications, structural 
plate is increasingly becoming known as the more viable reline 
material for rehabilitating large buried conduit.

The window for construction activities was limited to the period when 
the bats vacated the tunnel for the year, contractually defined between 
May 1 and October 1, 2015. To provide additional safety from falling 
rocks, installation of the plate liner was designed to begin outside the 
north end of the tunnel roughly 50 feet from the existing rock sheer-
faced opening where a new headwall was constructed. This portion 
of the tunnel was backfilled with crushed stone to an elevation that 
preserved a small natural opening in the rock face where the smaller 
of the two bat-friendly gates was installed.

The curved plates were assembled and bolted in place to form the 
11-foot, 9-inch by 9-foot, 11-inch arch. The 307-foot curvilinear 
alignment needed 10 course corrections to maintain the tunnel 
curvature from one end to the other, easily accommodated through 
specially fabricated elbow-type fittings provided by the manufacturer.

To accommodate the bats, the design included preservation of 5 
to 7 feet of space below the tunnel ceiling for a hibernation cave. 
Concrete was pumped through the opening left in the south headwall, 
filling the annular space between the existing tunnel and the new arch 
and extending in height a minimum of one foot above the arch to 
form a floor to the cave, with several 3- to 6-inch depressions to allow 
water pooling.

The renovation was complete with the installation of bat-friendly gates 

at each end of the tunnel, designed to American Cave Conservation 
Association and Bat Conservation International standards, with 
access provisions included on the north gate for hibernacula survey 
(gate designs by Chris Sanders, Sanders Environmental). The 
different type and sized openings work together to regulate air flow, 
mimicking what was naturally occurring before the renovation.

Post-construction monitoring showed comparable humidity and 
temperature levels were maintained, and a recent hibernacula survey 
indicated a significant increase in the total number of bats using the 
site compared with a 2014 survey. 

The success and importance of this project was further evidenced 
during a May 2016 dedication ceremony where numerous attendees 
and speakers gathered to celebrate the project completion alongside 
a continuous stream of foot and bike traffic through the renovated 
tunnel in the heart of Bald Eagle State Forest. Renovation of the Poe 
Paddy Tunnel highlights the cooperative venture of state agencies, 
commissions, and associations to meet the safety needs of the public 
while preserving and protecting a unique aspect of its environment. 
Congratulations to the cooperative undertakings of the Pennsylvania 
Department of Conservation and Natural Resources and its partners 
for a job well done. Happy trails!

Space below the tunnel ceiling creates a hibernation cave for bats. Concrete fills the 
annular space between the existing tunnel and the top of the new structural steel plate 
arch, extending, when completed, at least one foot above the arch to form a floor to 
the hibernation cave.

JERRY SILAGYI, P.E., is the chief engineer at Lane Enterprises, Inc. (www.
lane-enterprises.com), based in Camp Hill, Pa. He also currently serves on the 
board of directors for the National Corrugated Steel Pipe Association (http://
ncspa.org). 

Design Team and Partners

• Pennsylvania Department of Conservation and Natural 
Resources (PA DCNR):
• Bureau of Facility Design and Construction
• Bureau of Forestry
• Bureau of State Parks

• Pennsylvania Game Commission
• Pennsylvania Fish & Boat Commission
• Keystone Trails Association
• AECOM (Pittsburgh)

Construction Team

• PA DCNR Bureau of Facility Design and Construction
• Jay Fulkroad & Sons, Inc. (McAlisterville, Pa.)

www.lane-enterprises.com
http://ncspa.org
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(MSE) Reinforced Earth® wall structures 
totally nearly 98,000 square feet of facing.

1-800-446-5700

Veteran’s Expressway, FL

To avoid installing deep sheet pile walls a 
customized design of the wall section was 
developed, using less space and requiring 

less excavation.  Where supported excavation 
was still required a considerably lower 

height, less expensive soldier pil and lagging 
walls were intalled. 

I-29/US 275 Interchange, IO

RECo is proud to be involved in the Council 
Bluffs Interstate System (CBIS) Improvement 

Program by providing several large MSE walls 
for abutments and ramps in the vicinity of 
the I-29/US 275 Interchange and Mosquito 

Creek.  The CBIS program is designed to 
accomodate a growing area.
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The first residential project constructed in The Wharf development features more than 1,040 
cold-formed steel wall panels. Photo: Excel Engineering, Inc.

525 Water is a 107-unit condominium building and the first residential 
project to be constructed in a development known as The Wharf. The 
Wharf is transforming Washington, D.C.’s southwest quadrant by 
creating a mile-long waterfront neighborhood that includes retail, 
residential, hospitality, offices, cultural, public park, and piers. 
Featuring views of the Potomac River and fronting a new 3.5-acre 
Waterfront Park, these new condominiums extend five stories above 
grade, containing more than 105,000 square feet. The building is 
primarily a square shape, with a curved southern exposure matching 
the radius of the streetscape. Its courtyard offers landscaped scenery 
and natural lighting for residents of the interior units. Other amenities 
include a club room, private rooftop, balconies, green roof, and a 
two-story garage substructure.

The Wharf received second place in the Cold-Formed Steel Institute’s 
2016 Design Excellence Awards.

Most of the project consists of load-bearing cold-formed steel 
framing. The wall panels support concrete over Hambro joists for 
levels three through the roof. Containing complex curves and angles, 
the wall framing was prefabricated offsite by FrameCo, Inc., totaling 
more than 9,000 lineal feet. On May 5, 2015, the first of more than 
1,040 panels was placed on the second floor. In just three months, the 
structure was topped out with its final pour at the roof. 

Masonry elevator and stair shafts occur, but the cold-formed X-braces 
stabilize the building above the second level. The garage and first-
level structure are constructed with concrete columns supporting 
reinforced two-way concrete slabs. The first-story exterior walls are 
fabricated with cold-formed steel framing containing deflection track 
at the top of the wall and were installed after much of the second 
story was already in place.

The exterior façade is composed primarily of brick, metal panels, and 
glass. Some of the brick required support from the cold-formed steel 
walls and openings. A prominent feature of the exterior is the tower 
occurring at the building’s southwest corner, which contains floor-to-
ceiling glazing supported by miscellaneous cold-formed shapes and 
structural steel.

The new building rests on the former site of St. Augustine’s Episcopal 
Church. As part of the site, a new church is currently being constructed 
directly adjacent to the north face of the condominium complex. Some 
of the 94 newly created parking spaces within the condo project will 
be shared with the church, establishing a harmonious tie with the 
community.

Due to an aggressive construction schedule, Excel Engineering, 
Inc. developed an innovative process to quickly communicate new 
information among team members. Requests for Information (RFIs) 
were submitted well before the engineering was completed, and a 
level of importance was assigned to each request so the design team 
could address time-sensitive issues first.

Excel also provided a level of accelerated service by handling 
complicated aspects directly with the project design team. This 
coordination process alerted the design team of potential issues, 
allowing them to be resolved before they could create delays. For 
instance, in-depth coordination with the stair fabricator was required 
for beam design at the fifth-level stair openings. By anticipating the 
need and addressing it upfront, Excel was able to quickly produce 
accurate wall panel elevation drawings.

The impact of cold-formed steel prefabricated panels on this project 
is best exemplified by the beam pockets that were required. With 
more than 100 steel beams at the fifth level, Excel coordinated beam 
depth, width, and bearing location so cold-formed posts could be 
provided. The posts were capable of supporting each beam, as well 
as allowing adequate space for the field to make their connections. 
This avoided costly delays associated with traditional iron work. 
Adding to the complexity, more than 550 mechanical, electrical, and 
plumbing services sleeves penetrated each level. Excel coordinated 
every stud location to avoid interference and support a much faster 
installation of the wall panels.

Shear walls are an integral part of many projects. Aligning posts floor-
to-floor, especially through concrete, is difficult. Excel worked with 
FrameCo to solve this challenge with a creative solution. Taller cold-
formed shear wall posts with cap plates were designed and supplied 
within each panel. The panel above contained slots in its bottom track 

Load-bearing cold-formed steel panels support five-story 
condominium in southwest Washington, D.C.

Residential transformation
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Arup was selected to develop HAUT, the tallest wooden residential 
building in the world to date at 21 floors. The firm will work in 
partnership with Lingotto, Nicole Maarsen, TEAM V Architecture, 
and Nederlandse Energie Maatschappij.

The 240-foot-tall residential tower, located in the Amstelkwartier 
district of Amsterdam, will include 55 apartments and underground 
parking. It will have a total gross floor area of approximately 156,076 
square feet and is to receive the BREEAM Outstanding (www.
breeam.com) label, the highest possible sustainability score.

Building in wood is one of the most talked about innovations in 
sustainable construction internationally, due to the large storage 
capacity of CO2. Using wood provides an answer to the Municipality 
of Amsterdam’s quest for CO2 neutrality.

HAUT's wood can store more than 6.6 million kilograms of CO2. 
In addition, 13,455 square feet of PV (solar) panels will help the 
building produce renewable energy, while wastewater is purified 
through a constructed wetland on the roof. The parking garage in the 
building has space for electric (shareable) cars.

The municipality of Amsterdam selected this team for its vision of 
the city of the future in which nature and architecture are balanced. 
HAUT also stands for haute couture — designed customized 
architecture. The design offers the first buyers unlimited freedom of 
choice in dwelling size, number of floors, and the location of rooms, 

outdoor spaces, and voids. Within a strong and simple façade design, 
with white-gray floor tapes and high windows, the balconies seem to 
have randomly been slid in and out. The wooden ceilings of balconies 
and large overhangs on the sharp corner make HAUT's architecture 
expressive and iconic.

For this project, Arup is providing multidisciplinary engineering 
services, including building services engineering, fire, acoustics, and 
building physics consulting. 

Amstelkwartier, the new district on the Amstel, encompasses about 
4,000 homes, shops, and businesses. At this point, approximately 
1,000 homes have been completed and the first school has been 
opened. Construction of a new city park has been finished as well.

at these posts, enabling the field to properly align the shear wall post 
while directly welding each assembly together.

Due to the nature of the project, some shear walls were not able to 
be shipped full-length. Therefore, Excel created an overlap detail to 
maintain continuity across the splice between shear wall panels. This 
involved welding a plate that extended past the end of one panel so it 
could be fastened to the adjacent panel once set in the field.

Combining attention to every detail with an innovative design, Excel 
and FrameCo demonstrated that prefabricated cold-formed steel 
systems work perfectly as the primary structure for any mid-rise 
building.

Information provided by Arup (www.arup.com).  

At 21 floors, HAUT is expected to be the tallest wooden residential building in the world to 
date. Image: Arup

Arup to develop 21-story wooden residential building in The 
Netherlands.

Taking wood to new heights

PROJECT+TECHNOLOGY

Residential/Land Development

Information provided by the Cold-Formed Steel Engineers Institute (www.cfsei.
org).  

The Wharf — 525 Water 

• Architect of record: SK&I Architectural Design Group, LLC
• Engineer of record for structural work: Brian McSweeney, Ehlert 

Bryan
• Cold-formed steel specialty engineer: Joe Wilkum, Excel 

Engineering, Inc.
• Cold-formed steel specialty contractor: Trevor Wyman, FrameCo, 

Inc.

www.cfsei.org
www.breeam.com
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Discriminate between spreadsheet-optimized tasks and tasks better 
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The Metropolitan Nashville Airport Authority (MNAA) unveiled 
BNA Vision, a comprehensive plan designed to enable Nashville 
International Airport (BNA) to accommodate the region’s booming 
population growth and meet the needs of the airport’s record-breaking 
passenger increases. 

BNA Vision includes expanding parking, concourses, and lobby 
areas; adding new gates; developing a state-of-the-art International 
Arrivals Building; increasing federal security screening lanes; and 
the potential for an onsite hotel, among other projects.

Consistent with the airport’s capital improvement budget, the 
conceptual plan is expected to cost approximately $1 billion and 
will be phased in over the next five to seven years. As with all other 
airport capital improvement projects, no local tax dollars will be 
used; rather, funding will come from bonds, federal and state aviation 
grants, Passenger Facility Charges, and other airport funds. 

“By 2035, the population of the Greater Nashville Area is expected 
to surpass 2.5 million people, and Nashville International Airport’s 
passenger traffic will grow from 12 million today to more than 20 
million,” said Rob Wigington, MNAA president and CEO. “We are 
experiencing this rapid growth firsthand as we set new air passenger 
records every week, month, and year. The projects comprising our 
BNA Vision are designed to meet the demands of this growth and 
address everything from international travel to improved security 
wait times to more gates, parking, and ease of access — all with 
passenger safety and convenience in mind. We’re excited to share 
this vision and provide a glimpse of how BNA will transform over 
the next several years.”

Nashville International Airport has set passenger records for three 
consecutive years. In the just-completed Fiscal Year 2016, BNA 
surpassed 12.2 million passengers, a nearly 10 percent increase 
compared with the previous fiscal year. June 2016 was the busiest 
single month in BNA history with 1.1 million passengers arriving and 
departing out of Nashville's airport. 

BNA currently is served by 12 airlines and offers 440 daily flights, 
providing nonstop air service to more than 50 destinations.

“With Nashville’s current growth trajectory, the Airport Authority is 
planning ahead to ensure we continue providing first-rate customer 
service and top-notch transportation facilities for our region,” said 
Bobby Joslin, MNAA Board of Commissioners chair. “BNA Vision 

PROJECT+TECHNOLOGY

Transportation

Airport vision
Nashville Airport Authority unveils comprehensive $1 billion 

expansion plan to accommodate rapid growth.

BNA Vision includes expanding parking, concourses, and lobby areas; adding new gates; 
developing a state-of-the-art International Arrivals Building; increasing federal security 

screening lanes; and the potential for an onsite hotel, among other projects.
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Information provided by Nashville International Airport 
(https://www.flynashville.com).    
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is a dynamic plan that will transform Nashville International Airport and impact our 
region’s growth and reputation. This is an exciting time, and together, the future of the 
airport, like Nashville itself, is limitless.” 

BNA Vision is an acceleration and expansion of MNAA’s Master Plan, a comprehensive 
strategy last updated in 2013 that provides planning and development guidance to 
address landside and airside facilities and land development considerations. 

Precise details of BNA Vision will evolve as 
individual projects take shape, but the preliminary 
plan includes:

• Constructing a new parking garage (currently in 
progress) — A new six-story parking garage south 
of the existing Short Term Garage with 2,000 spaces 
(estimated completion: fall 2018).

• Constructing an International Arrivals Building — A 
new state-of-the-art expansion to accommodate the 
increase of international travelers and set the stage 
for attracting new nonstop flights to Europe, Asia, 
Latin America, and more (estimated completion: 
2018).

 
• Expanding the ticketing and baggage claim areas 

— Additional ticketing counters at the north and 
south ends of the terminal building and additional 
baggage claim devices to accommodate the 
increased passenger traffic.

• Expanding Concourse D — Additional gates to 
increase capacity to attract new airlines and 
services, and new retail and dining offerings.

• Expanding Concourse B — Increase the footprint for 
additional gate capacity, retail and dining options, 
and amenities. 

• Constructing the Grand Ole Lobby — This spacious 
central entrance hall will warmly welcome travelers 
with natural light and compelling airfield views, 
while comfortably accommodating airline ticketing, 
baggage check-in, and federal security screening. 
Queueing for security screening will be consolidated, 
and additional lanes will minimize wait times and 
expedite the process. 

 
• Potential for multi-modal transit — A new multi-

modal connector to link BNA to a future Nashville 
transit system.

• Constructing an onsite hotel — A 200- to 300-room 
hotel to provide travelers with easy and convenient 
lodging. 

 
• Relocating Donelson Pike — A shift in the road 

slightly to the east will greatly improve traffic 
circulation and terminal access.
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Los Osos, Calif., is an unincorporated community of approximately 
5,000 homes and 15,000 residents situated on the coastline of San Luis 
Obispo County. It is at the southern end of Morro Bay and adjacent to 
the Morro Bay National Estuary and State Marine Reserve. The area 
became a subdivision in the late 19th century and was developed for 
summer homes and retreats. 

Initially, sanitation needs were met primarily through individual septic 
systems, many on densely developed small lots, often within areas of 
high groundwater. Due to concerns of failing systems, and a measur-
able increase in pollution within the community’s groundwater supply, 
a completely new sewer system was deemed necessary. Once fully op-
erational, this new collection and treatment system will reduce envi-
ronmental impacts, recycle wastewater, and help restore the aquifer as 
a healthy source of drinking water for the community.

In 2011, following a 24-year moratorium on any new construction 
within the community, the county began development and design with 
CDM Smith on the collection system and with Carollo Engineers for 
the water recycling facility. To manage construction, the county hired 
HDR for both phases of the $183.4 million project. 

The new collection system consists of 
• 49 miles of gravity sewers, sewer force mains, and recycled water 

mains; 
• 580 maintenance holes; 
• 4,700 laterals; and
• 21 pump stations.

The water recycling facility is a 1.2 million-gallon-per-day tertiary 
treatment plant with two recycled effluent water storage ponds. The 
water program will utilize 100 percent water recycling through: 
• 8 acres of leach field percolation; 
• 25 acres of turf irrigation; and 
• 100 acres of agricultural irrigation.

As the project construction manager, a major goal for HDR was to 
minimize construction impact on community residents. Construction 
of the collection system and recycled water distribution system began 
in August 2012 and completed with a ribbon-cutting at the new wa-
ter recycling facility on April 22, 2016. While the main elements of 
the new system are complete, the 5,000 property owners will still be 
performing their individually required sewer lateral connections and 
septic system decommissioning with anticipated completion by March 
2017. 

Communicating project status 
Public communication through a project website is nothing new to the 

engineering community; however, when a multiyear project impacts 
every street and every home in the community, the scope of public 
outreach and level of detail needed for project communications magni-
fies intensely.

As the project neared the construction stage, the county emphasized 
a high level of public involvement and transparency during construc-
tion to mitigate public sensitivities. To achieve project goals, HDR uti-
lized a cloud-based Bentley Systems software package called EADOC. 
EADOC provided all-in-one, real-time construction management with 
a web-based GIS tool and detailed construction activity schedules us-
ing Primavera P6 scheduling software. 

This comprehensive management tool provided direct access to all 
project information created by all the stakeholders, including the 
county staff, contractors, designers, and construction management 

Extreme sewer makeover
Integrating technology into construction 

management to minimize community impacts.
By James Brantley; Ron Perkins, PE; John Waddell; 

Bob Allen; Han Kang; and Eric Law 

Los Osos, Calif., along the Pacific Ocean looking north across Morro Bay toward the 
community of Morro Bay. Photo: courtesy of San Luis Obispo County

Overall project site plan highlighting complete build-out of the collection system and new 
treatment plant. GIS map courtesy of San Luis Obispo County, Carollo Engineers, and MBA
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team. EADOC enabled efficient electronic information exchange that 
reduced delays by ensuring the right information was available at the 
right time and place. The project designers, Carollo Engineers and 
CDM Smith, were in constant communication with HDR through the 
EADOC software. 

Being able to access and view more than 18,000 project documents was 
extremely valuable in coordinating, collaborating, and clarifing proj-
ect changes and issues. Construction issues were addressed quickly to 
avoid impacts on the project schedule. Compliance issues were avert-
ed by enabling the regulatory agency to access information through 
EADOC. By providing real-time insight into project costs, EADOC 
allowed HDR to identify and track risks effectively. EADOC also en-
abled the project to implement a paperless workflow, which saved sig-
nificant time and money.

To support the GIS interface, HDR also created a website that included 
ESRI base map information and URL links to the construction manage-
ment system. These links allowed the team and stakeholders to visu-
ally select project locations and access specific information about those 
locations. Information could include improvement plans, submittals, 
changes, photos, or any other information tagged in the EADOC sys-
tem. By requiring the contractors to provide their schedules in a spe-
cific format, information provided inside the GIS was updated weekly, 
and this tool assisted in managing and mitigating impacts to the public. 
It provided the unique opportunity to publicly post the current status 
and plans for construction activity and other information for each block 
of each street, increasing public awareness and minimizing issues.

Public outreach for the 15,000 residents was provided through a series 
of public meetings, but information was primarily conveyed through a 
project website developed to convey critical information to the com-
munity. Since the new collection system impacted every resident and 
every street, this website provided project updates and included a map 
with real-time data that linked to the GIS website. 

In general, the public is not concerned about the complexity or dif-
ficulty associated with gravity sewer pipeline installation. Similarly, 
they do not have knowledge of the complex scheduling and project 
management challenges presented by a project that has multiple con-
tractors concurrently working at multiple locations within the town on 
any given day. 

However, the general public is concerned with the inconveniences of 
construction, including traffic detours, lane closures, and temporary 
road surfaces. These are significant inconveniences that affect residen-
tial neighborhoods and business districts. The outreach program in-
cluded flyers, door hangers, signage, a website with regularly updated 
maps and schedules, an information telephone hotline, regular office 
hours, and a dedicated public liaison. 

Another benefit of EADOC was its use as a tool to track public com-
ments and responses, keeping all the stakeholders aware of public con-
cerns. At the start of the collection system project, the project’s com-
munity liaison, Michelle Houser, calculated receiving 3,500 emails 
or phone calls. As construction progressed, public support during all 
phases tended to be very good. The team is proud that the EADOC 
construction management website, project GIS, and public outreach 
website played a large role in delivering this successful project.

Future of opportunities for Los Osos
As the project draws to a close in 2017, it will allow further community 
improvements. The building moratorium had stopped almost all new 
development and business growth in the seaside community, including 
remodels and additions. This project has united the community in mov-
ing forward together. Throughout the town, spirits are on the rise, and 
this small eclectic beach community has seen steady progress toward 
much needed renewal in public infrastructure, private home improve-
ments, and new growth in business and tourism. 

The Los Osos Wastewater Collection System Project combined new 
and existing technologies innovatively to create an economical and 
cost-effective solution. Total project costs have been financed by a 
combination of state and federal low-interest loans and grants; the 
loans will be repaid by property owners. To date, the project has se-
cured more than $20 million in grant funds, and as a result of the low-
interest loans and grants, the estimated monthly project costs for a typi-
cal single-family residence has been reduced from early estimates of 
$200 to a current estimate of $165.

JAMES BRANTLEY is construction manager for HDR; RON PERKINS, P.E., is vice 
president | Construction Services manager for HDR; JOHN WADDELL is project 
manager for the County of San Luis Obispo, Department of Public Works; BOB 
ALLEN is with CDM Smith; HAN KANG is with Carollo Engineers; and ERIC LAW is 
CEO and founder of EADOC, acquired by Bentley Systems in 2015.

Water recycling facility, dedicated on April 26, 2016, looking northwest toward the 
community of Los Osos. Photo: courtesy of San Luis Obispo County



Ben Fox
President
and CEO

Legacy Building 
Solutions

Legacy Building 
Solutions

Legacy Building 
Solutions

Civil + Structural 
Engineer

Dwayne Moench 
Senior Structural 
Engineer

Matt Van Scoyoc
Structural Sales 
Manager

Bob Drake
Editor-In-Chief

 

1
PDHW

E
B
C
A
S
T

S
E
R
IE
S

This webcast will give you an understanding of how technology has 
modernized tension fabric structures. No longer suitable only for simple 
storage buildings, fabric structures on rigid steel frames have the same 
capabilities as traditional buildings, but with the capacity to customize to 
specific needs and budgets.

With buyers ranging from small business owners to sports teams to Fortune 
100 corporations, fabric structures provide lower life cycle costs and an 
expedited construction schedule, while making a unique statement.

Legacy draws on over a century of experience designing, engineering, 
manufacturing and constructing fabric structures and is committed to 
sustainability and best management practices.
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Rochester’s Cornerstone Group, Ltd. (RCG) and PathStone 
Corporation, developers in Rochester, N.Y., always dreamed of doing 
a project together — one that would be special, break the typical 
mold, and become a forward-thinking model. 

After reviewing the communities’ housing needs, the two corporations 
created a plan for a building that combined the New York State 
Homes and Community Renewal (NYSHCR) 9 percent tax credit 
program and the Department of Health’s (DOH) licensed Enriched 
Housing Program for frail seniors — the first of its kind in New 
York State. The project was designed to comply with the Governor’s 
Medicaid Redesign Team, a program that aims to achieve measurable 
improvement in health outcomes, sustainable cost control, and a 
more efficient administrative structure. 

The Greece Baptist Church in Greece, N.Y., owned property where 
a conventional senior project was already being planned and under 
option by RCG. This site proved to be the perfect location for the 
Long Pond Senior Housing project.

Somewhere between independent and nursing home living, a group 
of seniors (ages 62 to 80+) have a need for something else. A better-
fit living situation will save Medicaid a significant amount of money 
and allow these seniors to remain in their communities. RCG and 

PathStone brought in Family Service Communities to administer 
the Enriched Housing Program and provide the meals and case 
management services.

Funding from NYSHCR made this project possible, but the 
combination of DOH medical requirements and the NYSHCR’s 
technical requirements did not mesh, and resulted in many discussions 
and negotiations until the details were finally worked out. In addition 
to medical requirements to turn 30 of the 54 units into enriched units 
for the DOH, the team had to take NYSHCR’s design handbook and 
fit 54 units into 53,000 square feet, within a per-square-foot budget, 
and convert 25 percent of the building’s space into a shared common 
area, constrained by living and dining space minimums.

In order to be competitive for NYSHCR funding, the RCG-PathStone 
team also chose to include Optional Green Building Program Points 
and LEED for Homes in their application. To help maneuver this 
process, RCG-PathStone asked green rater Sustainable Comfort, Inc. 
of Worcester, Mass., to join the team. Additionally, general contractor 
LECESSE Construction Company of West Henrietta, N.Y.; SWBR 
Architects of Rochester; Marathon Engineering of Swedesboro, N.J.; 
and M/E Engineering of Rochester became part of the project.

Despite the many — sometimes conflicting — requirements, delays, 
and harsh winter conditions, the project was completed on time 
and the building achieved LEED for Homes Gold from the U.S. 
Green Building Council, the second highest level of certification. 
Ryan Brandt, project manager for RCG said, “For the team to work 
collaboratively through many obstacles and then come out on top 
was impressive. Sustainable Comfort, Inc. really helped us stay on 
target.”

“We received LEED Gold. We only needed to be LEED Certified 
[lowest level of certification] and thought we’d obtain Silver,” said 
Tim Zigarowicz of SWBR Architects. 

Unique project overcomes 
complicated requirements to 

achieve LEED Gold
By James Moriarty

The developer team had to fit 54 units into 53,000 square feet, within a per-square-foot 
budget, and convert 25 percent of the building’s space into a shared common area.

Sustainable design
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Dan Brewster of LECESSE Construction cited the LEED Gold 
designation as a personal goal for the project team and credits the 
design team for the honor. “There’s certain criteria for LEED. A lot 
of the credit goes to the design team. They set it up for Silver, got 
it approved, and turned it over to us. We saw additional items to get 
more LEED points, hence the LEED Gold. The design team generated 
a baseline and we took it a step further,” he said. “To achieve this, we 
took a proactive approach to managing the project. We sat down with 
Sustainable Comfort, Inc. and asked what we could do to get Gold.”

To achieve LEED Gold and superior energy efficiency, the project had 
to reduce wood waste by using panelized offsite construction. The 
apartments averaged a Home Energy Rating System (HERS) Score 

of 51, roughly a 49 percent reduction compared with a home built to 
code. The combination of high-efficiency central hot water boilers, 
furnaces, and air conditioning; advanced air-sealing strategies; 
energy-efficient lighting and appliances; and upgraded insulation 
resulted in high-energy performance. Also, the site is close to several 
amenities and a transportation system, another major advantage.

Long Pond Senior Housing is a one-of-a-kind project. Not only 
does it allow seniors to live in a situation best suited for the level of 
care they need, but the LEED Gold standard demonstrates that the 
building is clean, healthy, and efficient, and a source of pride, thanks 
to the funding agencies, which drove the development teams to create 
more sustainable, comfortable, efficient homes.

“Having affordable housing that is also LEED for Homes Gold is 
not what the residents expected, but now they can take pride in the 
building, landscaping, and site location. And we, the owners, can 
sleep easy knowing that it’s built to a high standard,” Brandt said. 
“Knowing they are in a healthy, efficient building with Energy Star 
appliances and a great location can give residents peace of mind.”

“This isn’t your standard building. It’s very efficient and comfortable 
and enables all these residents who grew up in the community to stay 
in the same area,” Zigarowicz said.

JAMES MORIARTY, project manager/co-owner, Sustainable Comfort, Inc. (www.
greenrater.com), specializes in multifamily building science and leads the 
quality assurance and oversight efforts of Energy Star for Homes and LEED for 
Homes. Sustainable Comfort, Inc., a Worcester, Mass.-based green building 
and energy efficiency consulting firm with expertise in multifamily housing, 
specializes in LEED for Homes, ENERGY Star Homes, Enterprise Green 
Communities, Passive House, HERS Rating, State Incentive Programs, and 
Code Compliance.

Complex financing

Permanent funding sources for the Long Pond project included:
• Community Preservation Corp (commercial loan) — $1.6 

million
• New York State Homes & Community Renewal (housing 

trust fund loan) — $4 million
• Monroe County – HOME Funds — $200,000
• NYSERDA — $135,000
• 9 percent LIHTC Equity (Red Stone) — $4.7 million 
• Town of Greece – Community Development Block Grant 

— $10,000
• Class B Member Capital Contribution — $175,000
• Managing Member Capital Contribution — $25,000
• Deferred Developer Fee — $168,000

Total Development Costs for the project = $11.013 million

To achieve LEED Gold and superior energy efficiency, the project had to reduce wood waste 
by using panelized offsite construction.

Despite many — sometimes conflicting — requirements, delays, and harsh winter 
conditions, the project was completed on time and the building achieved LEED for Homes 
Gold from the U.S. Green Building Council.

www.greenrater.com
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Ten structural steel building projects chosen from nearly 100 
submissions earned national recognition in the 2016 Innovative 
Design in Engineering and Architecture with Structural Steel 
(IDEAS2) awards program. Conducted annually by the American 
Institute of Steel Construction (AISC) for more than half a century, 
the award is the highest honor bestowed on building projects by the 
structural steel industry in the United States.

“The 2016 IDEAS2 winners demonstrate that innovation and creativity 
can be found on building projects of every size and description,” said 
Roger E. Ferch, P.E., president of AISC. “Steel continues to provide 
excellent solutions for the entire design and construction team, 
from architects, engineers, and developers to general contractors, 
fabricators, and erectors. Congratulations to the award-winning 
teams for projects that combine creativity, economy, and technical 
achievement through the use of structural steel.”

A panel of design and construction industry professionals identified 
National and Merit winners in three categories, based on total 
constructed value: projects less than $15 million; projects $15 million 

to $75 million; and projects greater than $75 million. In addition, 
the panel awarded a Presidential Award of Excellence in Engineering 
to one project for structural engineering accomplishment, and also 
recognized one project in a new category for steel sculptures/art 
installations. 

Each project was judged on its use of structural steel from both 
an architectural and structural engineering perspective, with an 
emphasis on creative solutions to the project’s program requirements; 
applications of innovative design approaches in areas such as 
connections, gravity systems, lateral load-resisting systems, fire 
protection, and blast; aesthetic and visual impact of the project; 
innovative use of architecturally exposed structural steel (AESS); 
technical or architectural advances in the use of steel; and use of 
innovative design and construction methods.

Presidential Award of Excellence in Engineering
Emerson College Los Angeles, the West Coast home of Boston-
based Emerson College, received the Presidential Award of 
Excellence in Engineering. Located in Hollywood, this $85 million 
building (structural engineer: John A. Martin & Associates, Inc., 
Los Angeles) is a small-scale university campus containing below-
grade parking, classrooms, performance space, offices, and student 
housing. The complicated forms and interconnecting spaces required 
creative structural problem solving to maintain efficiency of material 
and constructability while upholding the architect’s vision.

Emerson College Los Angeles received the Presidential Award of Excellence in 
Engineering. Photo: Elizabeth Daniels

Innovative designs in steel
IDEAS2 awards recognize achievements in structural 

engineering and architecture.

Materials
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The nearly square footprint of the building is based three stories below 
grade and rises in that shape up to the third level. Above that level, 
the square shape of the building is broken into two separate pieces: 
the east tower — a slender rectangular floor plate housing residential 
units — and the west tower — a combination of academic space and 
administrative offices in an irregularly shaped slab adjoined with 
residential units. The two towers continue to climb, with the west 
tower’s shape continually changing, until the sixth level when the 
west tower reduces to a near mirror image of the east tower. The 
towers terminate at the eleventh level roof where they are connected 
by a helistop spanning over the academic structure below.

Mild reinforced concrete slabs are the gravity framing system for the 
parking, administrative, and office spaces. The residential towers are 
framed using post-tensioned concrete slabs, and the academic form 
is supported by steel beams, steel columns, and concrete over metal 
deck. Interconnectivity of the multiple systems was addressed by 
careful detailing and consideration of the construction sequence.

The amorphous shape of the academic building presented further 
structural challenges because of the two intertwining forms and 
varying floor-to-floor heights between residential and academic 
program areas. The academic building features a hanging boardroom, 
simultaneously reinforcing the architect’s desired massing and 
providing a column-free entry pavilion at the second level. To support 
the academic forms, multiple cantilever elements were outfitted with 
steel cantilever trusses, one supported by the concrete elevator core 
walls and the other supported off of steel columns terminating at 
concrete transfer girders. Discontinuous special concentric braced 
frames and discontinuous steel moment frames were used to transfer 
lateral forces from the roof of the academic building down to the 
supporting concrete transfer diaphragm at Level 3.

The primary lateral resisting system below the third level is special 
reinforced concrete shearwalls. The residential towers are laterally 
supported in the short direction by concrete shearwalls, while the 
long direction is supported by special concrete moment frames that 
terminate at the bases of the towers. The use of moment frames 
that were nearly the entire length of the floor kept the forces in the 
beams low and allowed a shallow structure to minimize floor height. 
Below the third level of the west tower the supporting columns slope, 
creating a horizontal gravity thrust that needed to be accounted for in 
the lateral system. 

The helistop that connects the east and west towers is supported by 
eleven, 120-foot-long, 5-foot-deep castellated beams. The castellated 
beams weigh the same as standard wide-flange beams but are 30 
percent to 50 percent stronger and 50 percent deeper, thus adding 
structural load capacity and stiffness without adding weight.

The connection of the two towers, at both the roof and bridges at 
Levels 5 and 6, created structural challenges accommodating the 
differential deflection of the separated elements. To minimize the 
movement of the towers, which tended toward deflection amplified 
by torsional effects, the helistop was ultimately used as a diaphragm 
to control the torsional deflection of the residential towers. This 

allowed separation joints between elements to be minimized, as well 
as provided reduced deflection criteria for the sensitive curtainwalls 
and scrims cladding the towers’ exteriors.

In developing the structural model for the academic form, multiple 
iterations of geometry refinement were coordinated with the architect’s 
model. The thickness of the exterior assembly was determined by the 
factory-assembled panel system, including tolerance and connection 
details, and the structural shape was set using a 3D shell created by 
offsetting the architect’s exterior shape. Through close collaboration, 
both the aesthetic and functional intentions of the architecture 
were used to aid in shaping the appropriate structural systems and 
geometry.

Numerous subcontractor models, in addition to the structural, 
architectural, and mechanical models, were combined for 
multidiscipline BIM coordination and conflict identification. During 
construction, 3D models (along with traditional 2D drawings) were 
submitted by the structural steel contractor to more clearly explain 
the unique geometry and details required at the academic form. The 
appropriate use of design and coordination programs contributed to 
the successful delivery of Emerson College Los Angeles on-time and 
on-budget.

Projects less than $15 million
American Physical Society, Ridge, N.Y., and Vertical House, Dallas, 
received National Awards for projects less than $15 million. In late 
2014, the American Physical Society renovated its 30,000-square-
foot editorial headquarters and added 18,500 square feet above it. 
The Long Island Pine Barrens Preservation Act prohibited expanding 
the building’s footprint, hence the addition had to occur above the 
existing structure. 

To meet the project’s $6 million construction budget, operation of 
the facility could not be interrupted while the work was performed to 
eliminate leasing of temporary space and employee relocation. The 
entire construction, including columns, floor, and roof framing, was 
achieved with the building occupied and in operation. 

Structural engineering involvement (structural engineer: Gilsanz 
Murray Steficek, New York) started in 2009 during dismal economic 
times. To minimize cost, the steel was purchased and fabricated in 
advance and stored offsite in a controlled environment before it was 
required for erection. This strategy proved to be cost-effective even 
after including the storage cost. 

The existing structure — footings, columns, roof framing, and lateral 
system — did not have the capacity to support the additional second 
story loads. The design allowed the new steel to be installed without 
disrupting the building’s ongoing use. The long-span design with a 
column grid up to 38 feet by 62 feet results in spacious, column-
free, and architecturally flexible interiors with minimal penetrations 
through the existing ground floor.

The majority of the perimeter columns were located outside the walls 
of the existing building, forming an exoskeleton, and in its existing 



56          cenews.com          september 2016

courtyard. The W12 columns of the new frame are situated 5 feet 
to 9 feet outside the perimeter of the existing structure, eliminating 
interference with the existing foundation, and allowed most of the 
foundation work to be done outside the building. Only six columns 
penetrate the interior of the old building. These columns and footings 
were installed one at a time with limited impact to the occupied 
building. 

The new second floor is elevated 4 feet above the existing roof, 
providing a 4-foot interstitial space that serves both the existing 
building below and new structure above. The mechanical services 
then could be distributed efficiently from the rooftop equipment 
on top of the single-story building. The existing roof served as the 
working platform for erection of the second-floor framing.

The thermal analysis of the exoskeleton accounts for differential 
expansion and contraction created by temperature differences between 
the interior and exterior of the building. All members that penetrate 
the building envelope are insulated for the first 8 feet as they enter 
the building. A series of skewed W8x24 members brace the exterior 

beam-column connections to resist lateral loads and to dissipate the 
increased stresses caused by the temperature differentials. 

The long-span design took into account deflection, vibration, and 
construction of the steel members. The 57-foot-long W24 filler beams 
span N-S between W30 and W36 E-W girders, which in turn frame 
into columns at the interior. At the north side, the girders are offset 
from the columns, serve as spandrels beams, and are located within 
the building envelope. These spandrels frame into 62-foot-long W30 
beams at the N-S column line that extend through the envelope and 
connect to the exoskeleton columns. 

The building’s lateral system consists of eight braced frames, which 
utilize diagonal HSS8x8 braces that frame at three locations around 
the perimeter of the exoskeleton, two locations within the existing 
single-story section of the structure, and three visually exposed 
locations at the new double-height interior atrium. The existing one-
story building was laterally upgraded by tying it to the new two-story 
structure so that the building behaves as one. 

The Vertical House five-story residence rises 58 feet above the surrounding landscape near 
downtown Dallas. Photo: Juan Miró

The American Physical Society renovated its editorial headquarters, adding 18,500 square 
feet above the existing structure. Photo: David Sundberg-Esto
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Floor slabs consist of 2-1/2-inch normal-weight concrete on 3-inch 
metal deck. To moderate deflection that occurs in long-span frames, 
the concrete was placed from the center of the diaphragm outward. 
The design called for slip joints at the top of all interior partition 
walls so that deflection under snow loads or other live loads would 
not impose load and cause interior partitions to buckle.

Located on one of the highest sites in Dallas, minutes away from 
downtown, the Vertical House (structural engineer: Datum 
Engineers, Austin, Texas) five-story residence rises 58 feet above 
the surrounding landscape. The compact footprint of the project is 
sectionally integrated into the site via a carved spiraling entry drive 
that allows for an almost subterranean experience of the existing 
natural canopy, while the verticality of the two exterior screen walls 
accents the home’s slenderness and height. 

Visitors to the house arrive at natural grade and then cross over the 
excavated area via an internally stabilized AESS foot bridge to the 
front entry. The 4-foot-wide foot bridge is framed with a pair of 
C15x50 edge stringers, each spanning 43 feet. Vertical and horizontal 
diaphragm X-rod bracing is provided in panel bays of 4-foot, 
3-½-inches, with a steel grating floor accented by thin strips of glass 
flooring on the edges. 
 
The tight floor-to-floor requirements of the project required a close 
integration of the various building systems, without compromising, 
and preserving the structural integrity and architectural expression. 
The interior elevated floor framing consists of a series of shallow-

depth wide-flange beams with shear studs, supporting a 1-½-inch-
deep composite metal deck filled with 2-¾-inch concrete above the 
deck flutes. 

Each wide-flange beam is connected via welded moment connections 
to a stiff C15x50 steel channel along the perimeter walls, which 
distributes the vertical loads from the conventionally spaced interior 
beams to the closely spaced exterior screen columns. The steel 
Hollow Structural Section (HSS) curtain, which provides vertical 
support for the floors, is set 1-foot, 4-inches clear of the floor edge. 
This visual break between the floor and supporting screen of columns 
was critical to the architectural effect. 

Each screen column, positioned proud of the exterior walls, is 
connected to the perimeter channel via a vertical ¾-inch-thick steel 
plate at each floor level; each plate not only transmits the dead and 
live loads to the columns, but also provides the required stability 
bracing against weak axis flexural buckling of each 58-foot-tall screen 
column via weak axis bending of the cantilevered plate. The stresses 
in the connection system were relatively small when compared with 
the nominal capacities, as the structural design of each plate was 
materially governed by the flexural stiffness requirements for nodal 
bracing.  
 
The solid volume, clad in locally abundant limestone, is tectonically 
differentiated from its butt-glazed counterpart with inset windows, 
providing a pronounced shadow line at penetrations. A glass and 
AESS “floating stair,” along with an adjacent elevator core, provide 

www.plastic-solution.com
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the primary vertical circulation of the residence. The AESS stair 
is comprised of 1-inch by 4-inch steel plate stringers oriented in a 
“zigzag” geometry that follows the pattern of the AESS tread and 
riser plates. The stair terminates at a fifth-level open-air roof terrace, 
which provides 360-degree views of Dallas; the terrace is shaded from 
the afternoon sun by an extension of the HSS6x2 screen columns, 
which folds at the roof level to form a horizontal roof trellis. The 
intermediate stair landings are cleverly suspended via two disguised 
thin steel rods; each rod hangs from the screen-turned-trellis, creating 
a “floating stair” aesthetic. 

Merit Awards for projects less than $15 million total constructed 
value were presented to: 
• The Hillary Rodham Clinton Children’s Library and Learning Center, 

Little Rock, Ark.
• Principal Riverwalk Pavilion, Des Moines, Iowa

Projects $15 million to $75 million
Nu Skin Innovation Center, Provo, Utah, and Rutgers University 
School of Business, Piscataway, N.J., received National Awards 
for projects $15 million to $75 million total construction value. 
The 170,000-square-foot Nu Skin Innovation Center (structural 
engineer: Magnusson Klemencic Associates, Seattle) houses research 
laboratories, conference spaces, two cafés, a retail storefront, a fitness 
center, three floors of executive offices, and a data center in a series 
of elegant, light-filled spaces. Project cost was $74 million.

The Innovation Center is comprised of three primary elements: a 
three-story building to the north that responds to the scale of Provo’s 
historic Center Street; a six-story steel-framed building to the south; 
and a four-story atrium linking the new buildings to each other and 
to the existing Nu Skin office tower. The atrium is the heart of the 
new campus, acting as a glazed spine and entry hall designed to host 
thousands of people from around the world and to accommodate 
multiple activities and events concurrently. 

Visitors and employees enter the atrium through a transparent, 
glazed volume between the existing Nu Skin office tower and the 
new office buildings that visually connects the north and south sides 
of the campus. Telescoping glass walls open to a 500-seat meeting 
room and offer views of a new garden and the Nu Skin campus to 
the south. Across from the meeting room, a grand staircase draws 
visitors and staff up to the data center, laboratory, and office levels 
that are connected by circulation paths bridging across the space. 
Underneath the stair, a cantilevered concrete slab marks the entry to 
an auditorium space clad in maple wall and ceiling panels. A café at 
the west end of the space affords views of Center Street, linking the 
atrium with the outdoors. 

Above the atrium, glass conference rooms cantilever into the space 
and a gently curving ceiling of translucent glass is suspended below 
steel trusses supporting the sky-lit roof, mitigating the intense Utah 
sunlight and softening the interior space.

The exterior of the Innovation Center is composed of sleek, 
transparent volumes anchored by aluminum-clad core spaces. 

Sunshades along the south elevation of the entry hall and offices 
shade the interior spaces from direct sunlight while framing views 
of the nearby Wasatch Mountains. Slender steel columns support a 
canopy on the south elevation that extends the interior spaces into 
the landscape, while providing shade and protection during inclement 
weather. Crowning the south building is an airfoil-shaped mechanical 
penthouse, a nod to the barrel-vaulted forms of the original Nu Skin 
tower. 

The structural systems of each of the buildings respond to the 
functions within each space. The gravity framing for the North 
Building consists of concrete columns supporting a 10-inch-thick 
concrete slab and wide shallow concrete beams. Concrete was used 
for this structure to minimize the structural depth and the overall 
building height, effectively controlling vibration in the laboratory 
space and allowing architecturally exposed soffits in select locations.

The typical framing is comprised of structural steel columns 
supporting composite steel beams and composite floor slabs with 3 
inches of normal-weight concrete over 3-inch steel deck. To eliminate 
columns in a large meeting room at the first floor, six tower columns 
are transferred at the third floor. Those columns are supported by 
two 67-foot-long built-up steel plate girders spanning in the north-
south direction and two 85-foot-long story-deep trusses spanning in 
the east-west direction.

The sharply curved penthouse roof on the South Building is one of 

A glass conference room cantilevers into a four-story atrium that links two buildings at the 
Nu Skin Innovation Center. Photo: Nic Lehoux
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the exterior highlights of the project, and the radii of the roof beams 
vary from 3 feet, 4 inches to 95 feet. Structural steel was vital to 
this geometry, as was the heroic transfers over the meeting room. 
Structural steel also facilitated more flexible structural bays in the 
office areas and reduced construction time for the taller structure.

The atrium is the heart of the Nu Skin campus, and steel framing was 
essential to create this dramatic space:
• The glass roof is supported by steel girders that span between the 

North and South Buildings, along with intermediate steel beams and 
tension bracing.

• The translucent glass ceiling is hung from delicate trusses, which are 
in turn suspended from the roof girders.

• The 10-foot, 6-inch-wide feature stair rises 29 feet between Levels 1 
and 3, and runs 93 feet continuously along the atrium. The stringers 
and treads are fabricated with steel channels.

• Bridges spanning the atrium are supported simply by steel beams.
• Conference rooms cantilevering into the atrium are supported by 

remarkably small beams, post and tension rods.
• The four-story-high glass walls are supported by primary and 

secondary structural steel.

Seismicity in Provo is quite high, and the atrium roof and bridges are 
not strong enough to tie the buildings together. Therefore, the North 
and South Buildings are seismically separated with an expansion 
joint at the north side of the atrium. Lateral forces for the North and 

South Buildings are resisted by shear walls, which minimize relative 
movement between the buildings during seismic events.

While it may be unusual to use different structural systems for 
buildings on either side of a common atrium, the differences in 
building functions justifies an uncommon solution. In addition to 
supporting the needs of the individual building functions, the unique 
structural solution helped accelerate the construction schedule. 
Construction proceeded on the concrete North Building while the 
steel was being fabricated for the South Building. 

The 150,000-square-foot Rutgers Business School (structural 
engineer: WSP, New York) is the gateway to Rutgers University’s 
Livingston Campus in Piscataway, N.J., as envisioned by the campus 
master plan. The L-shaped form of the building appears to float 60 
feet above Rockefeller Road, becoming the physical gate through 
which most campus traffic passes. The building is designed in keeping 
with the goals of the master plan toward a high-density academic 
development complete with urban facilities, shared amenities, and a 
walkable campus. 

Similarly, this building reflects the ongoing shift in higher education 
that moves away from a focus on classroom-oriented organization 
and toward a focus on spaces that support collaboration. The building 
is conceived as three bands — classroom, office, and public spaces 
— connected vertically by an atrium and horizontally stitched 
together by scaled communal spaces ranging from personal nooks to 
collaboration zones to collective spaces. 

The Business School, like every new construction at Rutgers 
University, is LEED Silver equivalent. The building is powered by 
solar panels located above the adjacent parking lot. Cooling and 
heating needs are augmented by neighboring geothermal borefields 
built below the quad. All stormwater is managed through bioswales 
and retention ponds onsite. The atrium provides high levels of day-
lighting into the building and the mechanical system is optimized for 
lower energy use. Low-VOC materials and specialized carpet tiles 
enhance the air quality as well.

Structurally, the building includes twelve, 65-foot-long sloping 
columns that support the “floating” L-shaped form above. The floating 
L-shaped feature includes a 92-foot column-free span. To achieve 
this, 60-inch-deep built-up plate girders were used. These 92-foot-
long girders are supported by the 65-foot-long sloping columns.

To ensure there would not be a vibration issue with the floating 
L-shaped portion of the building, the design team created a finite 
element model to study human-induced vibrations for this area. The 
team at WSP Structures performed a time history analysis following 
AISC Design Guide 11 recommendations. Based on the analysis, 
it was determined that the human-induced vibrations would be 
considerably less than the acceptable vibration levels defined by the 
ISO chart in chapter 2 of Design Guide 11.

Steel members also created other architectural features within the 
building. Exposed bracing inside the building became an architectural 

The L-shaped Rutgers Business School appears to float 60 feet above Rockefeller Road, 
becoming the physical gate through which most campus traffic passes. Photo: TEN 

Arquitectos
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feature. Making sure that the lateral forces induced from wind and 
seismic events could get to the lateral bracing systems turned out to 
be a challenge. Because of the open nature of the building, numerous 
openings in the floor diaphragms were required. The numerous 
openings and the L-shaped section connecting the two parts of the 
building required the design team to carefully follow the load paths 
of the wind- and seismic-induced loads.

Projects greater than $75 million
The National September 11 Memorial Museum Pavilion in New 
York City (structural engineer: BuroHappold Engineering, New 
York) received a National Award for projects greater than $75 million. 
The pavilion acts as an open and transparent entry for visitors to the 
below-grade museum from the memorial site. The 47,600-square-
foot cultural facility orients visitors within the memorial grounds and 
belies the complexity of the site.

Overcoming the many constraints of a site that is situated in dense 
urban infrastructure and that has been continually transforming since 
Sept. 11, 2001, required rigorous coordination of architect, engineer, 
and other project teams working onsite. Integrated structural systems, 
both above and below grade, impacted the building’s design as well. 
The team had to take into consideration support for the museum below 
and other underground infrastructure when calculating structural 
loads.

The majority of the pavilion is supported over the PATH train station 
and tracks, while the remainder sits atop the museum. Analysis of 
these below-grade structures, the memorial pools, and surrounding 
infrastructure, in addition to the pavilion’s concrete core, identified 
limited supports capable of carrying the loads of the pavilion. 
So, a full-story-tall steel truss extends from the pavilion’s core to 
effectively cantilever the building over the PATH station hall. 

The reinforced concrete core provides lateral stability for the 
pavilion, however, its location above the PATH tracks and station 
hall complicated the transfer of lateral forces to the ground. To solve 

this issue, the pavilion is ringed with steel and reinforced-concrete 
composite drag beams that transfer the forces to the museum’s shear 
walls. To construct the pavilion shear walls over the tracks, erection 
trusses support the full weight of the four-story pavilion concrete 
walls.

Among the most striking features in the pavilion are two 80-foot-
tall artifacts known as the “tridents,” which formed the iconic outer 
structural support of the World Trade Center towers. The tridents are 
housed in a full-height steel and glass atrium that also extends one 
story below grade. The atrium steel support is a complex configuration 
of HSS — HSS20×8 and 20×12 steel tubes — clad with a uniform 
rectangular curtainwall system set at an angle. Due to their size, the 
tridents were installed in 2010, prior to the installation of the atrium 
steel, and protected as the atrium and remainder of the pavilion were 
constructed.

Within the atrium, the pavilion’s freestanding grand stairs are over 
30 feet tall, and the stair widens as it descends, bringing visitors 
within close proximity to the tridents. The stair has limited support 
points, creating the appearance of floating within the space. Careful 
consideration to performance and vibrational aspects of the HSS 
stair was required to ensure visitors’ comfort as they descend and 
potentially pause along this feature.

As plans for the site evolved, the structural design was recalculated 
and adjusted, a feat advanced by the team’s understanding of the 
tremendous importance of the pavilion, both as a physical presence 
within the memorial plaza and as the visitors’ entry to the museum.

Mariposa Land Port of Entry, Nogales, Ariz., received a Merit Award 
for projects greater than $75 million.

Sculpture/art installation 
Built for the San Antonio Botanical Gardens’ human-sized birdhouse 
competition, The Gourd is built out of 70 plates of 12GA Cor-Ten 
steel that are wrapped around a robin’s egg blue internal octahedron 

The Gourd is built out of 70 steel plates wrapped around an octahedron structure and 
perforated with more than 1,000 Ball mason jars. Photo: Patrick Winn

The National September 11 Memorial Museum Pavilion acts as an open and transparent 
entry for visitors to the below-grade museum from the memorial site. Photo: Arup
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structure and perforated with more than 1,000 Ball Mason jars. The 
jars illuminate the interior space while providing a visible connection 
to the outside world. Each steel plate, unique in shape and size, was 
fabricated using CNC laser cutting technology and emulates the 
pattern of a dragonfly wing. 

This steel structure is comprised of three main components: the 
schedule 80 steel pipe legs, the rolled pipe octahedron frame, and the 
Cor-Ten steel skin.

Fastening at only three points around the base of The Gourd, the 
schedule 80 steel pipe legs provide the structural connection to the 
ground, with three concrete spread footings providing the foundation 
for the legs to rest on. These three spread footings are connected 
together via underground tension cables and turnbuckles to prevent 
each footing from splaying in the direction of the angled leg.   

The steel octahedron structure is fabricated from rolled arcs of 
schedule 40 pipe and is fastened at their intersections with custom 
laser cut and bent steel hubs. The hub detail is a pivotal part of the 
design as it mediates the connection between the rolled pipe frame, 
the three schedule 80 steel pipe legs, the tube steel floor, and the 
steel skin. Each hub is designed around an X-shaped disk with four 
rounded arms, laser cut out of ½-inch plate steel and then bent inward 
15-degrees with a CNC-brake. On the upper end of The Gourd, these 
disks have a 3-inch extension pipe connecting a round bolt plate 
for fastening the steel skin. At the lower three connection hubs, 
the extension pipe is fastened on both sides of the “X” disk and is 

gusseted with ½-inch plate for additional transfer of lateral loads to 
the legs. The extension on the exterior of the octahedron connects the 
frame to the legs, sandwiching the skin plates between two round bolt 
plates. On the interior of the octahedron, the extension pipe connects 
to a 1-½-inch threaded stud that provides a bolted connection to the 
three bent steel “J” plates that float the floor off of the structure.

Bent by hand through the process of assembling each faceted plate 
together, the steel skin becomes a tensile balloon once fully assembled 
and can be self-supporting. As each plate flexes inward, the skin self 
inflates while also providing the tensile support to lift the neck of the 
bottle gourd into its cantilevered position. Combining the structural 
support of the skin with the structure of the octahedron, The Gourd 
can delicately rest on the slope of the site while supporting live loads 
from occupants as well as additional dead loads from the integrated 
exterior glass apertures.          

Fabricated and assembled in house by the design team, the project 
provided young designers a firsthand education in material 
characteristics and craftsmanship, as well as working as part of a 
production team. The project serves as an exemplar model of high-
end digital fabrication and finely honed craft.

For more information about the IDEAS2 awards, visit www.aisc.org/
ideas2. 

Information provided by the American Institute of Steel Construction (www.aisc.
org). 

www.aisc.org/ideas2
www.aisc.org
aecworkforce.com
aecworkforce.com
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Sherwin-Williams Protective & Marine 
Coatings launched a YouTube channel to 
share videos covering company product and 
service offerings. The channel will feature 
videos related to a wide array of markets, 
including food and beverage; water and 
wastewater; oil, gas, and chemicals; marine; 
rail; power; flooring; bridge and highway; 
and fire protection. Current videos include 
case studies covering high-profile projects 
to protect the Chesapeake Bay Bridge from 
corrosion, as well as several of London’s 
landmark buildings from fire. The channel also 
features demonstration videos showcasing the 
company’s Heat-Flex 3500 insulative coating 
and Anti-Graffiti Coating products.

Iteris, Inc. said its PedTrax computer 
vision technology for automated pedestrian 
measurement at intersections can improve 
safety and mobility without the need for 
new equipment installation. PedTrax 
automates measurement of the count, 
direction, and speed of pedestrians in 
crosswalks. With PedTrax, transportation 
professionals and officials can make better-
informed decisions based on foot traffic 
volume, direction, and speed to optimize 
intersection signal timing and to inform 
improvements to signage and striping, 
intersection design, overpass locations, 
school crossing guard deployment, and 
even economic development programs.

Gorman-Rupp Pumps’ 6500 Series line of 
horizontal end suction centrifugal pumps 
feature model sizes from 3 inches to 16 inches, 
flows to 15,000 gallons per minute, total 
dynamic head to 530 feet, and solids handling 
capabilities up to 4 inches. The pumps provide 
a high level of performance and efficiency for 
applications in wastewater treatment plants, 
industrial facilities, construction, mining, and 
agricultural uses, according to the company. 
The 6500 Series pump line comes standard 
with features such as oversized bearings, 
atmospheric vent, side access inspection 
port (on solids-handling models), indexable 
Smart Scroll discharge locator, and a five-year 
factory warranty.

04. Thermal break material

Fabreeka International’s Fabreeka-TIM LT series thermal break material 
for light load applications is designed for applications such as façade 
support brackets and clips, metal building framing, and certain concrete/
precast connections. Made from recycled materials, which helps to 
achieve LEED credits, the Fabreeka-TIM LT series provides better 
thermal insulation than vinyl and plastics while reducing corrosion 
between dissimilar metals, the company said. For long life, designed 
compressive stress should not exceed loading of 1,500 psi for LT15 or 
500 psi for LT5.

Gorman-Rupp Pumps
www.grpumps.com 

Sherwin-Williams Protective & Marine 
www.youtube.com/user/SherwinWilliamsPMC 

Iteris, Inc.
www.iteris.com  

02.
Protective 
coatings videos

03. 
Centrifugal 
pumps

01. Automated pedestrian measurement

Fabreeka International
www.fabreeka.com 
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Drones are a powerful new tool that, used correctly, can help improve an engineering firm’s bottom line while 
improving work product quality.

The drone phenomenon continues to pick up steam in the United 
States and around the world. Drones surfed into prominence on the 
technology wave created by the smart phone industry. Drones are 
essentially flying smart phones (battery, accelerometer, camera, etc.) 
with motors and propellers attached at each corner. Like smartphones, 
most drones are easy to operate, fun to fly, and surprisingly versatile. 

As more manufacturers enter the drone arena, the cost of high-quality 
drones continues to drop. The Federal Aviation Administration (FAA) 
projects that the number of drones sold annually will expand from 2.5 
million units in 2016 to approximately 7 million units in 2020. 

Drones are being deployed across the globe for just about every 
purpose imaginable. Whether monitoring for poachers in South 
Africa, delivering donuts from 7-Eleven, or playing Pokémon Go, the 
utility of drones (or at least creativity of humankind) seems to have 
no end. With new commercial drone regulations going into effect, 
every company — including civil and structural engineering firms — 
should be asking whether drones can be leveraged to improve their 
bottom line.

Recently I spoke with Mark Woodson, P.E., L.S., D.WRE, F.ASCE, 
2016 president of the American Society of Civil Engineers, about 
drones and how they might impact engineers’ work. Woodson agreed 
that “[t]he drone is a tool of our future.” The question, he said, was 
how this tool would be incorporated into the engineering profession? 
Woodson warned that engineers should start by educating themselves 
on the FAA regulations that govern drones.

Currently, all drone flights fall into one of five legal categories:

1. Indoor flights — Not regulated by the FAA in any manner.
2. Recreation/hobby flights — Must operate drone within line-of-

sight, must operate drone in accordance with accepted safety 
practices, and must notify any airport within five miles of drone 
operation. 

3. Section 333 Exemption — Allows commercial drone flights, 
but operator must have a conventional pilot license. Flight 
restrictions can vary from applicant to applicant depending on 
intended use.

4. Certificate of Waiver or Authorization (COA) — Allows drone 
flights by public entities, including law enforcement agencies 
and public works departments. Flight restrictions vary based on 
intended use, but the public entity is generally permitted to self-
certify its pilots.

5. Traditional aircraft — Drone and pilot must meet all the 
requirements of traditional manned aircraft and must follow all 
the rules for traditional aircraft flight.

Drones operated under categories two, three, or four above, and 
weighing more than 0.55 pounds, must also be registered online with 
the FAA, a process that takes about 5 minutes and costs $5.

Under current law, the only practical means for a private engineering 
firm to use a drone in support of the firm’s work (unless that work 
is inside a building) is to obtain a section 333 exemption. However, 
even with the exemption in hand, the firm would still need to employ 
someone with a traditional pilot’s license to operate the drone. 

Can a drone 
improve an 

engineering firm’s 
bottom line?

By Matthew Brown, J.D., EIT
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In June, the FAA announced new drone regulations (14 CFR 107) that 
became effective on Aug. 29, 2016. Under the new regulations, anyone 
can take an FAA-administered drone test (dubbed the Aeronautical 
Knowledge Test) and, with a passing score, obtain a Remote Pilot 
Certificate. With certificate in hand, newly minted drone pilots can 
operate drones for commercial purposes within the constraints of the 
new law. Some of those constraints include:
• maximum weight of 55 pounds (25 kg);
• operation must be within line-of-sight;
• maximum drone speed of 100 mph;
• maximum altitude of 400 feet above ground level;
• simple preflight inspection required; and
• limited to Class G airspace without additional permissions.

The new regulations throw the door wide open for engineering firms 
to incorporate drones into their project delivery. Civil and structural 
engineering firms are best poised to take advantage of the new 
technology.

A $500 drone can be used to document conditions on construction 
sites or to inspect hard-to-reach structural elements on a bridge or 
tall building. Woodson agreed that “when you want to do inspections 
and look at infrastructure from a visual perspective, drones are a 

great tool.” Firms can also capture stunning aerial photographs of a 
proposed project site to give the firm a leg up in the proposal process. 

Companies such as Trimble, DroneDeploy, and Esri are leveraging 
high-definition cameras on drones to conduct mapping and surveys 
with photogrammetry. A firm can use drone technology to calculate 
stockpile volumes with surprising accuracy and in less time than with 
a traditional survey. 

Using drones for surveys has its pros and cons and will probably 
depend more on a firm’s specific specialties. “You can get some pretty 
good precision, but you have to know what you’re doing,” Woodson 
said. “[T]he challenge is, like everything today, what defines a survey 
and what isn’t a survey and what is the quality that you need to do 
design?”

Despite some lingering questions, drones are a powerful new tool 
for engineering firms. Used correctly, a drone can help improve your 
firm’s bottom line while improving the quality of your work product. 
Maybe it is time to deploy a drone for your firm.
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MATTHEW BROWN, J.D., EIT, is a licensed attorney in Florida and Alabama and the 
owner of usdronelaw.com.
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Zweig Group’s 2016 Policies, Procedures, and Benefits Survey of 
Architecture, Engineering, Planning & Environmental Consulting 
Firms has just been released and contains new data from our spotlight 
surveys. The report covers many of the questions that firm leaders 
face when developing administrative policies and setting annual 
budgets. The survey addresses maternity/paternity leave, paid time 
off, professional development, compensation, relocation, 401K plans, 
group health insurance, and more. The report also investigates the 
education, background, responsibilities, and compensation of human 
resources (HR) directors. 

The survey found that only 21 percent of firms with one to 24 
employees and 47 percent of firms with 25 to 49 employees have a 
true HR director. In the absence of an HR director, the most common 
title of the person who is in charge of human resource functions was 
“operations/office manager” or “finance/administrative employee.” 
Seventy-eight percent of respondents said that the person in charge 
of HR functions participates in the firm’s annual business planning 
process. But only 18 percent of respondents said the person in charge 
of HR functions has an MBA or other master’s degree. Most firms (74 
percent) paid out a bonus to their HR director last year. The median HR 
director’s bonus, as a percentage of their salary, was 4.7 percent. High- 
and very-high-profit firms paid out a significantly greater bonus than 
the other profit categories (see Figure 1). Among the firms budgeting a 
pay increase next year, the median percentage increase was 3.5 percent. 
This figure outpaces the Society for Human Resources Management 
figure for U.S.-based business of 2.7 percent, showing some optimism 
for continued growth in the A/E/C industry during the next few years. 

The survey also looks at just how valuable particular plans are for 

the firm as far as attracting and retaining top talent. For health care, 
many firms are paying a significant portion (70 to 80 percent) of the 
premium for employee-only coverage and around 50 to 80 percent of 
the premium for employee/family plans. Smaller firms tend to pay 
a smaller percentage of the premium for both employee-only and 
employee/family plans.  

Seventy-one percent of respondents offer tuition or fee reimbursement 
for continued education. The median amount covered was $3,000, but 
for those who pay a percentage of the costs, the median percentage 
paid was 90 percent of tuition. These costs were typically (78 percent) 
recovered upon successful completion of the coursework. Only 
4 percent of respondents did not pay for any fees associated with a 
professional society membership. In the event that meeting fees or 
annual dues were paid by the firm, the overwhelming majority paid 
the fees in full.

Equipped with the information from the 2016 Polices, Procedures, and 
Benefits Survey, firm principals and HR directors can make informed 
decisions regarding the administrative policies they will put in place 
next year to remain competitive in an ever-changing industry. 

The 2016 Policies, Procedures, and Benefits Survey of Architecture, 
Engineering, Planning & Environmental Consulting Firms is 
available for purchase (print or digital version) at https://zweiggroup.
com/p-2254.

By Will Swearingen

policies 
and benefits

Benchmarks

WILL SWEARINGEN is director of Books and Surveys at Zweig Group. He can be 
contacted at research@zweiggroup.com. 
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Figure 1: Percent of HR director’s salary paid as a bonus
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designed for current or soon-to-be Project Managers and senior 
technical staff of architecture, engineering, planning, 
environmental consulting, and construction businesses.
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ADVANCED PROJECT MANAGEMENT WORKSHOP
The Advanced Project Management Workshop  was specifically 
developed to help experienced project managers develop the 
advanced leadership and management skills to better lead 
projects and clients.  

October 19 Denver, CO

FINANCIAL MANAGEMENT FOR 
NON-FINANCIAL MANAGERS
This seminar is designed for any technical person who is in a 
role of financial management or responsibility and wants to 
gain a better understanding of the financial factors affecting 
design industry firms.
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AEC BUSINESS DEVELOPMENT TRAINING -
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A/E/C Business Development Training is a one-day seminar 
that was specifically developed to help design and technical 
professionals in architecture, engineering, planning, and 
environmental firms become more comfortable dealing with 
clients and promoting the firm and your services.

November 10 Atlanta, GA

THE PRINCIPALS ACADEMY 2.0
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The Principals Academy 2.0 is like a two-day MBA for technical 
professionals and is the most impactful two days you can spend 
learning to build your career and your firm. The program includes 
an extended Q&A that provides the attendees an opportunity to 
discuss in-depth the issues facing them at their firms with advice 
offered from industry leading experts.  

October 27-28 Cambridge, MA
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