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STAAD.Then

STAAD.Now

STAAD has just received its biggest, most exciting
update ever! The CONNECT Edition.
When engineers see it, they say, “Wow!”
• Physical modeling enables BIM workflows by automatically generating
the analysis models.
• Interoperability with desktop and mobile applications such as AECOsim
Building Designer, AutoPIPE, Revit, and Tekla is stronger than ever.
• Cloud services enable access to edit models from mobile devices and run
many design alternatives in parallel resulting in side-by-side comparisons.

See for yourself. Request your free trial!
www.bentley.com/STAAD
© 2018 Bentley Systems, Incorporated. Bentley, the “B” Bentley logo, and STAAD are either
registered or unregistered trademarks or service marks of Bentley Systems, Incorporated.
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FROM THE PUBLISHER

Honoring engineers

Thanks to civil and structural engineers
for making the world better.

Normally, the 4th of July is a time for celebration of the founding of our country in 1776. And as great as it is that we’ve made
it 242 years, it’s not what I wanted to talk about in this month’s publisher’s message. Instead, I would rather talk about how
much we love engineers here at Civil + Structural Engineer — and not just any engineers, but more specifically civil and
structural engineers!
There are so many reasons we love you all; here are a few:
You take your work seriously — Lives are on the line. Everything you do evidences an understanding of that fact. An
indication of just how diligent you are lies in the very low number of problems that are caused by civil and structural engineers
that result in death or serious injury every year.
You are creative — Some of the designs I have seen — for high-rise buildings, long-span structures, cable-stayed bridges,
seismic retrofits, land development projects, and much, much more — are truly amazing. Strength, durability, aesthetics, cost
to build — all of these are considerations.
You are solid citizens — It’s amazing how few engineers are also criminals. In fact, I’m pretty certain that the rate of
criminality amongst civil and structural engineers has to be lower than that of other professions. It is so nice to work with
well-intentioned, honest, ethical people. I don’t think you can put a price on the value of that!
You are trying to make the world a better place — Your work improves the lives of everyone in some way. Without your
contributions to our society and the world at large, who knows what the quality of life on this planet would be? I’m sure life
expectancies would be much lower than they are with your many contributions.
So here at Civil + Structural Engineer, we honor you. We love you. We respect you. And most importantly, we thank you for
all you do for us! Enjoy this July issue and, as always, please pass it forward when you are done with it!

MARK C. ZWEIG
mzweig@zweiggroup.com
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C+S ENGINEER ONLINE
Civil + Structural Engineer provides news and articles online to supplement content in this print issue.
Visit csengineermag.com daily for the latest news and check out the following articles
posted online with the July 2018 issue:

Project Profitability: Troublemakers
By Howard Birnberg, Association for Project Managers

KEEP YOUR PROJECT COVERED WITH

CLEARSPAN STRUCTURES

Answer a question: Could you or your business function without
smart phones; powerful, fast computers; efficient, flexible software;
communications capabilities such as text messaging and email; social
media; and dozens of other similar tools?
030117-CSS

If your answer is no, just imagine working 40 years ago when none
of that existed. In that long-ago time, the leading and most valuable
companies in the United States were industrial firms. Apple, Google
(Alphabet), Microsoft, and Facebook were either embryonic or did
not exist. Indeed, some of these firm’s founders were still children at
the time.
Troublemakers, a book by Leslie Berlin, charts the development of
the technology and capability that makes our modern world possible.

SATISFIES PURCHASING REQUIREMENTS

SATISFIES
PURCHASING
REQUIREMENTS

F or nearly 40 years c lear s pan F aBrIc s tructures has
been covering engineers with dependable structural solutions.
I ndustry -l eadIng W arrantIes - ClearSpan structures are built to last. With

triple-galvanized steel frames and durable covers, they can withstand corrosive
environments and will compliment your business for decades to come.

c ost -e FFectIve B uIldIng s olutIons - Drastically reduce construction costs, monthly
utilities and maintenance requirements, with a structure that is superior in quality.

As the front piece to the book notes, “At a time when the five most
valuable companies on the planet are high-tech firms and nearly
half of Americans say they cannot live without their cell phones,
Troublemakers reveals the untold story of how we got here. This is
the gripping tale of seven exceptional men and women, pioneers of
Silicon Valley in the 1970s and early 1980s. Together they worked
across generations, industries, and companies to bring technology
from Pentagon offices and university laboratories to the rest of us. In
doing so, they changed the world.”

Diversions: A funny thing happened …

Read the entire article at http://tinyurl.com/projectprofit-july18.

By Andy Sciarabba, P.E., T.G. Miller, P.C., Engineers and Surveyors

I n -H ouse F InancIng I s B ack - As low as 4.99%.
V isit WWW . clearspan . com or call 1.866.643.1010
to find out how we can help with your structure needs

I’m sitting in my favorite coffee shop on a gloomy Sunday, after a rainy
Saturday, trying to come up with a good topic for an article. Behind me
I hear someone say, “Something funny happened to me today.”
Ah — light bulb! What’s the best way to change your mood? Enjoy a
good laugh.
They say that laughter is the best medicine. So, sit back and throw down
a few funny pills. But be careful…these are For External Use Only. To
control your blood pressure, take regularly. Do not discontinue unless
directed by your physician or significant other.
Read the entire article at http://tinyurl.com/diversions-july18.
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engineering our future
We desperately need leadership throughout all levels of our organizations to elevate the industry and

continue to adapt to the rapid transformation that is partially driven by ever-expanding technological
advancement. In our experience with ownership transition, mergers and acquisitions, or strategic
planning, there is a lack of leadership development that will lead to a gradual decline in the overall
excellence of our profession. That is why it is important to encourage everyone at every level of the
organization to think of themselves as leaders and hold themselves accountable. It will lead to an
environment of safety, innovation, and experimentation required to achieve excellence and inspire the
next generation of engineers to enter the profession.
Hierarchies within our society are largely based around competence and arise naturally within
organizations. The problem is, and you’ll see this reported frequently by CEOs, that we tend to develop
an imposter syndrome, most noticeably in the mid to lower tiers within the firm. Imposter syndrome
is a psychological pattern in which people doubt their accomplishments and have a persistent, often
internalized fear of being exposed as a “fraud” when taking on a leadership role.

Leadership
at all levels
Encouraging everyone at every
level to think of themselves as
leaders leads to an environment
of safety, innovation, and
excellence.

There are a few simple things that you can do today to be seen as a stronger leader, no matter what role
you currently fill. Things such as standing up straight, dressing well, and continuous learning are simple
ways to begin. Take some time for self-discovery and perhaps consider a personality test to help you
determine what your individual strengths and weaknesses are. That will set you up well for the more
difficult task of developing leadership skills.
Conventional wisdom is that potential leaders need to focus on different skills within different stages
of their career development within an organization. This is partially true, but there are also a set of sills
that are fundamental to every level and will not dramatically change as you move up the hierarchy. The
number one skill to develop is high moral and ethical standards. This is more important than anything
else you can do and requires some serious self-reflection. When combined with communicating clear
expectations, it is about creating a safe and trusting environment for employees. In a safe environment,
employees can access the brain’s higher capacity for social engagement, innovation, creativity, and
ambition.
The neuroscience is clear. If an employee doesn’t feel safe, what gets activated is the brain’s fight-orflight response, where the amygdala registers a threat to our safety and arteries harden and thicken to
handle an increased blood flow to our extremities. In this state, we lose access to the social engagement
system of the limbic system and the executive functions of the prefrontal cortex, inhibiting creativity
and the drive for excellence. Utilizing this perspective, making people feel safe should be the number
one priority for any true leader.
Other competencies that leaders frequently cite as having the greatest impact on success include:
• inspires and motivates others,
• solves problems and analyzes issues,
• drives for results,
• collaborates and promotes teamwork,
• builds relationships,
• develops others,
• has the flexibility to change opinions,
• takes initiative,
• champions change, and
• practices self-development.
Continue to develop leaders within your organization. If you clearly communicate the expectation that every
person within your firm is to perceive themselves as a leader, you will truly see transformational change.
PHIL KEIL is director of Strategy Consulting, Zweig Group. Contact him at pkeil@zweiggroup.com.
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engineering front line
I am flying back from Washington, D.C., where our team and I spent a week together in business

development meetings. It was intense. My schedule was jam-packed every waking minute
meeting with international development banks, federal agencies, architects, and engineering
contractors.
At an international development bank, we met an officer who oversees establishment of global
investment standards that include sustainability, resiliency, social and environmental impacts to
human rights, and much more. It’s an incredibly complex program that applies to all countries
within the bank’s global portfolio.
The deadline of the program is within one year. It is a big task. The officer is under so much
time pressure that our meeting was scheduled for 15 minutes, and he speaks rapidly. I asked him
what his biggest challenge is, and how we might help to solve it. He and his team are responsible
for a huge range of issues, but obviously they are not experts on all of these issues. We quickly
identified and articulated issues and potential solutions in our area of expertise: resiliency. We
don’t speak to what we don’t know about but focus on our specific specialty.

Business
development
is for everyone?
Engineers thrive on identifying issues
and solving them.

As we discussed it, I saw his face light up — “light bulb moments.” He immediately gave us his
team’s contact information to continue the discussion in more detail. Will we get a contract for
this activity? I have no idea, but one thing I know is that he was glad to hear our perspective and
we were able to help him.
Soon after, we received an email from another D.C. client who we met over a lunch during our last
trip here. A while back, we bid on a critical resiliency project together in Bangladesh, so we decided
to get together for a lunch and a couple drinks to get to know each other better. We discovered that
we complement each other well and learned about one another’s values and ways of working, and
what we each can bring to the table to serve our clients.
The email notified us that our team ranked No. 1 for a multiyear disaster risk reduction and
resilience consultation program in Bangladesh! Because we got to know each other better,
we have a good foundation to work together, even if remotely, to launch this exciting work.
Relationship building matters.
Some say that engineers are too boring and not good at marketing. I disagree. To me, marketing/
business development is to articulate a client’s issues and try to solve them. And engineers are
good at problem solving! The key is developing personal relationships and sometimes even a
deeper friendship. It is fun. Here are my thoughts:
Frequency matters — You need to be at the right place at the right time with the right people.
You can’t really time this, so you need to be out there often.
Involve many — Engineers thrive on identifying issues and solving them and this is the basis
of business development/marketing. Even young engineers can market to their counterparts in
client organizations. Market within your comfort zone. This should not fall to just the principals.
Frequency matters.
I love business development/marketing. I feel I am helping others by identifying issues and
finding solutions. At the same time, I get to build a relationship and possibly a lasting friendship.
Isn’t it great?
H. KIT MIYAMOTO, PH.D., S.E., is the CEO and a structural engineer for Miyamoto International
(http://miyamotointernational.com), a California seismic safety commissioner, and president of the technical
nonprofit Miyamoto Relief. He specializes in high-performance earthquake engineering and disaster
mitigation, response, and reconstruction.
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GeoStrap®

GeoMega™

GeoTrel™

Our geosynthetic soil reinforcing strips are high performing, proven, and ideally suited
for MSE wall applications in aggressively corrosive environments. Use our GeoMega™
system in permanent applications or GeoTrel™ for temporary wire mesh solutions.
Contact us to learn more.

·

·

·

MSE Walls T-WALL® Arches Sound Walls
reinforcedearth.com | 800.446.5700
©2018, The Reinforced Earth Company. GeoMega and GeoTrel are trademarks of The Reinforced Earth Company.
GeoStrap, T-WALL, the cruciform panel shape, and the Reinforced Earth logo are registered trademarks of The Reinforced Earth Company.
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on the rise

Tracy Adamski, AICP

Steven H. Santoro

E. Danny Elsner,
P.E., CPSWQ, CFM

Ileana S. Ivanciu,
Ph.D.

Awards, promotions, and new hires
Brian Clark, PLS, joined CALYX Engineers and
Consultants to serve as survey group manager in the
firm’s Charlotte, N.C., office. He was most recently the
president and owner of Southeast Geomatics Group.
Brian Yamamoto, P.E., joined the transportation
planning team at CALYX as senior project development engineer. He has 28 years of experience with the
North Carolina Department of Transportation.
Tighe & Bond promoted Principal Planner Tracy
Adamski, AICP, to vice president. With 24 years of
experience, she provides the firm’s clients with a broad
range of planning expertise in regulatory compliance,
environmental permitting, land use planning, grant
writing, and public outreach.
E. Danny Elsner, P.E., CPSWQ, CFM, joined Dewberry as department manager for the water resources
group in the Denver office. He will focus on supplementing the water and wastewater services offered by
the firm’s Denver office with stormwater services for
the Colorado Front Range area. In support of ongoing
expansion of engineering, architectural, and consulting services throughout Virginia, Dewberry promoted
three staff members within the firm's Richmond,
Virginia, office: Devin Keeler, P.E., LEED AP,
and Brian Batten, Ph.D., CFM, were promoted to
senior associate and Heather Campbell, P.E., was
promoted to associate. Steven H. Santoro, former NJ
TRANSIT executive director, joined Dewberry as its
director of rail and transit. Santoro spent 18 years with
NJ TRANSIT where he most recently directed 11,000
employees and managed a combined annual operating
and capital budget of around $3 billion. Ileana S. Ivanciu, Ph.D., a senior vice president at Dewberry who
leads the firm’s environmental services practice, was
recognized as one of the “Top 50 Women in Business”
by NJBIZ, the New Jersey business journal.

Nicole Knox, P.E.

Diane Oress, P.E.

Shawn Aiken, P.E.

Danny Currit,
P.E., S.E.

Amy Haaland,
P.E., S.E.

Janet Ranf,
P.E., S.E., LEED AP

Tyler Ranf,
Ph.D., P.E., S.E.

Matt Streid, S.E.

Mary Bogart, P.E.

William Lamb, Jr., P.E.

R&M Consultants, Inc.’s Group Manager of Site Development Nicole Knox, P.E., was inducted into the
University of Alaska Anchorage College of Engineering’s Alumni Hall of Fame. A native Alaskan, Knox’s
work includes large and small, public and private site
development projects throughout Alaska during her
15-year engineering career.

Juli Wolfe

CT Consultants selected Diane Oress, P.E., and
Shawn Aiken, P.E., to be named division leaders.
Oress leads the firm’s Lakeshore Division, including
the Departments of Public Works (Mentor and Akron,
Ohio), Planning Services, and Surveying. Aiken specializes in water/wastewater and is a vice president

Teresa Irby-Butler,
P.E., CCM, PMP
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of the firm. As division leader for Northeast Ohio
Water, he directs the Departments of Water Engineering (Mentor, Akron, and Youngstown) and Collection
Systems Management.
Magnusson Klemencic Associates (MKA) promoted
five individuals to senior associate. Danny Currit,
P.E., S.E., is focused on the design of residential,
high-rise projects throughout the U.S. and is heavily
involved with MKA’s Performance-Based Design and
Earthquake Technical Specialty Teams, and SEAW
Earthquake Engineering Committee. Amy Haaland,
P.E., S.E., is focused on the design of mixed-use projects spanning the country and involved with MKA’s
High-Rise and Masonry Technical Specialty Teams.
Janet Ranf, P.E., S.E., LEED AP, is focused on the
design of cultural projects and leads MKA’s Continuing Education program. Tyler Ranf, Ph.D., P.E., S.E.,
is focused on the design of resilient aviation facilities
in the U.S. and leads MKA’s Vibration Technical
Specialty Team. Matt Streid, S.E., is focused on the
design of office developments, based in MKA’s Chicago office.
Mary Bogart, P.E., joined Thomas & Hutton’s Transportation Engineering team as a project engineer in
Myrtle Beach, S.C. Prior to joining Thomas & Hutton,
she owned Bogart Engineering, a transportation engineering consulting firm in northeastern Pennsylvania
where she was named one of the Top 25 Women in
Business in the region. William Lamb, Jr., P.E.,
joined Thomas & Hutton’s Water Resources Department as a project manager III in Columbia, S.C. His
experience covers a broad range of water resources
engineering with an emphasis on watershed studies,
stormwater quality design, complex permitting projects, and managing multidisciplinary projects.
Teresa Irby-Butler, P.E., CCM, PMP, joined
Michael Baker International as Water/Wastewater
Regional Construction Services Practice lead, serving
the firm’s Southeast Region based in Orlando, Fla. She
has more than 17 years of expertise in the design and
construction of major water/wastewater projects.
RETTEW hired Juli Wolfe as a transportation engineer, working from the firm’s Conshohocken, Pa.
office. Wolfe has 24 years of experience in the transportation market sector and has worked on projects
for the Pennsylvania Department of Transportation
and other state agencies, managing consultants and
highway designs.

How is Leadership Measured?

1M+

100+

Projects

Countries

1M+

10B+

Monthly Business
Process Automations

Audit Trail
Records

1

Connected Data Environment
Industry-leading Digital Project Collaboration
The most competitive project delivery organizations, no matter what their size, know that
success depends on efficient project collaboration, streamlined work processes, and disciplined
information management. And the numbers tell the story – they rely on ProjectWise.
Connect and empower your team with ProjectWise.
Learn how a connected data environment will help you achieve better
project outcomes: www.bentley.com/CONNECTwithProjectWise
© 2017 Bentley Systems, Incorporated. Bentley, the “B” Bentley logo, and ProjectWise are either
registered or unregistered trademarks or service marks of Bentley Systems, Incorporated.

events
JULY 2018

36th International Conference on Coastal Engineering
July 30-Aug. 3 — Baltimore

ENGINEERING SUMMIT
July 8 — San Diego

Special sessions prior to the Esri User Conference. Explore how
engineering firms are benefiting from a modern GIS and how building
a bridge between GIS and BIM can change planning, design, and
construction.
www.esri.com/en-us/about/events/engineering-summit/overview

Esri User Conference
July 9-13 — San Diego

More than 1,000 sessions, including user presentations, technical
workshops, user demonstrations, and industry presentations; more than
450 hours of hands-on training from Esri subject matter experts; and
more than 300 exhibitors.
www.esri.com/en-us/about/events/uc/overview

International Conference on Transportation & Development
July 15-18 — Pittsburgh

Discover the latest innovations and learn more about major technologies
and their impact on transportation and development. Network
with infrastructure planning, design, operation, and management
professionals and get up-to-date information about federal and state
policies and initiatives that are shaping the profession.
www.asce-ictd.org

Excellence in Project Management
July 18 — Boston
Nov. 28 — Atlanta

Tutorial and case study workshop sessions present critical areas every
project manager should know from the perspective of architecture,
engineering, and environmental consulting firms.
https://zweiggroup.com/seminars/excellence-in-project-management

ARTBA Public-Private Partnerships in Transportation Conference
July 18-20 — Washington, D.C.

Now in its 30th year, the conference is touted as the nation’s pre-eminent
event about private-sector participation in transportation infrastructure
financing.
www.artbap3.org

The Principals Academy
July 19-20 — Quebec City, Canada
Oct. 25-26 — Charleston, S.C.

Intensive course in all aspects of managing a professional service
firm, including business planning, marketing/business development,
accounting, financial management, project management, leadership,
mergers and acquisitions, ownership transition planning, and recruitment
and retention.
https://zweiggroup.com/seminars/the-principals-academy
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Academic and technical exchange on coastal-related studies covering
a wide range of topics, including coastal waves, nearshore currents,
coastal structures, sediment transport, coastal morphology, beach
nourishment, natural hazards, and coastal management.
http://icce2018.com

AUGUST 2018
2018 North Carolina Drone Summit and Flight Expo
Aug. 5-7 — Greensboro, N.C.

Keynote talks, panel discussions, and contributed presentations cover
the spectrum of commercial and public safety UAS applications.
A Flight Expo will showcase drone mission capabilities by flying
demonstration missions onsite during the conference.
www.ncdronesummit.com

StormCon
Aug. 12-16 — Denver

Billed as the largest event in North America dedicated to stormwater
and surface water quality professionals. Includes a technical program
and an extensive exhibition.
www.stormcon.com

Successful Successor Roundtable
Aug. 14-17 — New Orleans

Discuss the highest-level issues facing newcomers to the C-suite and
to individuals who are preparing to take on a CEO role in today’s AEC
firm.
www.zweiggroup.com/seminars/successful-successor-seminar

Wetland Construction: Principles, Planning, and Design
Aug. 22-24 — Hillsborough, N.J.

Introduction to the fundamentals of functional design, including the
means to rapidly assess the distribution of hydrology on a site and
create useable hydrographs for presentation of a wetland design.
www.cpe.rutgers.edu/courses/current/eh0604ca.html

SEPTEMBER 2018
33rd Annual WateReuse Symposium
Sept. 9-12 — Austin, Texas

Learn what’s working, what’s new, and what’s next in water reuse at
the nation’s only conference dedicated solely to advancing the policy,
technology, innovation, and public acceptance of water reuse.
https://watereuse.org/news-events/conferences/annual-watereuse-symposium

2018 Zweig Group Hot Firm + A/E Industry Awards Conference
Sept. 20-21 — Dallas

WE 18
Oct. 18-20 — Minneapolis

Plastic Pipes XIX
Sept. 24-26 — Las Vegas

ICC Annual Conference, Code Hearings, and Expo
Oct 21-31 — Richmond, Va.

Comprehensive business conference for leaders and aspiring leaders of
AEC firms in the U.S. includes topics on technology, leadership challenges,
business planning, marketing methods, recruiting and retention, and growth
strategies, as well as success stories of Zweig Group award winners.
https://zweiggroup.com/2018-hot-firm-conference

Organized in collaboration with the PE 100+ Association, Plastics Pipe
Institute, Inc., and The European Plastic Pipes and Fittings Association,
a technical program will cover emerging innovations, case studies, key
industry research, environmental aspects of the industry, processing,
standards development, testing, and regional/country updates.
www.ppxix.com

Organized by the Society of Women Engineers, the largest gathering
of women engineers across all major engineering disciplines features
the theme, Let’s Break Boundaries. Tracks include career management,
entrepreneurship, leadership, and more.
https://we18.swe.org

Education programs for building safety professionals at all levels of
their career that cover the I-Codes, disaster response, leadership, new
technologies, and more.
www.iccsafe.org/conference

Water Infrastructure Conference
Oct. 28-31 — Atlanta

Water Environment Federation annual water quality technical conference
and exhibition, providing extensive educational opportunities and
access to the field’s most cutting-edge technologies and services.
www.weftec.org

Program topics include asset management practices, aging and
inadequate infrastructure, resiliency to climate events, emergency
preparedness, cybersecurity, protecting critical infrastructure,
controlling water loss, new technology, intelligent water systems, and
more.
www.awwa.org/conferences-education/conferences/water-infrastructure.aspx

OCTOBER 2018

National Coastal Conference
Oct. 30-Nov. 2 — Galveston Island, Texas

WEFTEC and Stormwater Congress
Sept. 29-Oct. 3 — New Orleans

An expected 800 officials, planners, and practitioners will meet to
advance the state of transportation in cities.
https://nacto.org/conference/designing-cities-2018-los-angeles

The theme of the 2018 conference, Resilient Shorelines for Rising
Tides, focuses across the entire physical coastal and estuarine system to
promote best management practices, while learning the latest science,
engineering, and policy needed to maintain and improve the health of
beach-front and estuarine shorelines and ecosystems.
http://asbpa.org/conferences/future-meetings

Newforma World User Conference
Oct. 2-4 — Tucson, Ariz.

NovemBER 2018

Designing Cities 2018
Oct. 1-4 — Los Angeles

General and customer-led sessions include Project Center V12,
Alternative ways to use workflow, Document control vs. document sets,
Techniques to drive user adoption, Mobile apps, and more.
www.newformaworld.com

ASCE Convention
Oct. 12-15 — Denver

Vectorworks Design Summit
Nov. 4-6 — Phoenix

One-on-one sessions with Vectorworks software experts and breakout
sessions exploring detailed workflows and best practices.
www.vectorworks.net/design-summit

Annual American Society of Civil Engineers flagship membership event
offers a state of the industry and profession, professional development,
multidisciplinary technical education, strategic issues/public policy
discussion, and significant projects.
www.asceconvention.org

The Year in Infrastructure 2018 Conference
Oct. 15-18 — London

Bentley Systems’ annual event featuring industry specific forums,
keynotes, and technology updates. Plus, The Year in Infrastructure
Awards finalist presentations showcasing more than 50 infrastructure
projects worldwide and an awards banquet.
https://yii.bentley.com
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Learn from the
best in the business
2018 Zweig Group Hot Firm + A/E Industry Awards Conference

The 2018 Zweig Group Hot Firm + A/E Industry Awards Conference,

Sept. 20-21 in Dallas, is billed as the industry’s largest and most comprehensive business conference for leaders and aspiring leaders of
AEC firms in the United States. The conference agenda includes topics
on technology, leadership challenges, business planning, marketing
methods, recruiting and retention, and growth strategies. In addition,
winners of Zweig Group awards will share their success stories.
One keynote address will be presented by Jay Steinfeld, founder and
CEO of Blinds.com, a Home Depot Company. Steinfeld was an early
mover in e-commerce, in 1993 bootstrapping his website built in his
garage for just $1,500 into the world’s top online window covering
store. Home Depot acquired Blinds.com in 2014. Blinds.com has been
awarded 50 Most Engaged Workplaces in America, Top 5 Workplaces
in Texas, Houston’s Best and Brightest Companies to Work, and Best
Customer Service Department of the Year, among other honors. He is
an Ernst and Young Entrepreneur of the Year, has earned a Lifetime
Achievement Award by the Houston Technology Center, and writes a
column for Inc. Magazine entitled Chief Effective Officer. Steinfeld is
an advocate and frequent speaker on how company culture and authentic core values drive profitable growth.
Another keynote speaker is Christopher Parsons, founder and CEO of
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Knowledge Architecture. Responsible for research and development,
sales and marketing, and corporate operations, Parsons is the executive
producer of KA Connect, an annual knowledge management conference for the AEC industry. He has been a technology leader in the AEC
industry since 2002, including serving as chief information officer for
Steinberg Architects and information technology director for SMWM
(now Perkins+Will).

Breakouts

During four sessions, the following speakers will provide expert advice
on a range of business topics relevant to AEC firms.
Dawson Fercho, vice president of business development and cofounder of Corporate Tax Advisors, Inc., is also an IRS Enrolled Agent
admitted to practice before the Internal Revenue Service and licensed
by the U.S. Department of Treasury. He has more than 20 years of
consulting experience, 15 years exclusively focused on the Federal
Research Tax Credit, working with small to mid-size manufacturing,
technology, engineering, architecture, and construction clients.
James Swabowski, senior vice president, Wintrust ESOP Financial,
is responsible for managing a portfolio of national, ESOP-owned
and closely held, privately owned companies. He also supports new
business growth by developing creative and competitive financing
structures, as well as providing counsel to clients on a range of business decisions, including succession planning and other merger and
acquisition activity.
Patrick Stoltz, managing director, Wintrust ESOP Financial, leads
the company’s national ESOP lending practice, providing competitive
financing solutions to ESOP-owned companies. He has 26 years of
commercial banking experience and a proven track record of develop-

ing and building relationships, financial analysis and risk management,
and staff development.
Matt Doucet is managing director of Wintrust Construction, Engineering & Architecture (CE&A) Group. He leads the bank’s national
CE&A lending practice, providing competitive financing solutions
to the firms that support the construction industry. Doucet has spent
the last 28 years working with CE&A firms in the surety and banking
industry, partnering exclusively during the last 13 years with CE&A
firms regionally and nationally, providing financing solutions to help
achieve operational goals and objectives.
June R. Jewell, CPA, president and CEO, AEC Business Solutions,
is a business management consultant to the AE industry and author
of the book, Find The Lost Dollars: 6 Steps to Increase Profits in Architecture, Engineering, and Environmental Firms. For more than 25
years she ran a successful business and Deltek consulting practice, and
is now focused on working with AE firm leaders to help them improve
their processes and systems, and give them the tools they need to be
able to hold their employees and managers accountable to increase
profitability.
Matt Jordan, regional sales director for project delivery in North
America, has been with Bentley Systems for 11 years, primarily focused on the utility industry, working with clients in the generation,
transmission, and distribution segments of electric, gas, water, and
wastewater networks. Currently he leads a team of account managers in
support of key partners within the engineering, procurement, construction, maintenance, and operations industries. His team is responsible
for developing and supporting digital transformation strategies through
provisioning integrated project delivery applications.

Mark Enos is a senior application specialist at Bentley Systems and
is primarily focused on Bentley’s Solutions for Buildings and Facilities. He has spent almost 20 years at Bentley Systems, with 10 years
previous industry experience as a project architect and CAD manager
at several leading design firms. Duties at Bentley Systems include
certified product demonstrations, training, deployment, and project
coaching at a variety of design and engineering firms, owner operators,
and government agencies.
The Hot Firm + A/E Industry Awards Conference culminates Friday
evening, Sept. 21, with a black-tie awards reception, banquet, and
ceremony, recognizing firms and individuals for the following Zweig
Group awards:
• 2018 Hot Firm List (https://zweiggroup.com/2018-hot-firm-list),
• 2018 Best Firms To Work For (https://zweiggroup.com/2018-best-firmsto-work-for-winners),
• 2018 Marketing Excellence Award (winners not announced as of press
time),
• Top New Venture (winners not announced as of press time),
• Jerry Allen Courage in Leadership Award (winner not announced as of
press time), and
• 2018 Rising Stars in Civil + Structural Engineering (https://csengineermag.com/article/2018-rising-stars-civil-structural-engineering).
More information about the Hot Firm + A/E Industry Awards Conference and registration options are available at https://zweiggroup.
com/2018-hot-firm-conference.
Information provided by Zweig Group (www.zweiggroup.com), publisher of Civil
+ Structural Engineer.
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Building from strength
Professional qualifications and niche expertise
can position small firms for growth.
By Christian Haring

For small engineering firms, business development presents a unique
set of challenges. With limited staffs and budgets, approaches such as
mergers and acquisitions, adding service lines, or expanding into new
states are not always feasible. So how can a smaller firm compete and
grow in an increasingly consolidated and competitive industry? Valerie
McCaw, P.E., CFM, DWRE, ENV SP, president of VSM Engineering LLC, a civil engineering firm in Kansas City, Mo., believes that
leveraging professional engineering credentials is key to growth, both
for individual engineers and engineering firms.

“I tell young engineers, ‘You want to design your career. You want to
design your life. You want to be in a position to make those decisions.’
I’ve seen people who don’t have a P.E. who are capable and competent,
but they can’t do what they want to do because they don’t have the
license,” McCaw said.

McCaw launched VSM as a solo venture. “When I first started, I didn’t
have enough money to get a certificate of authority. It was just me,”
she said. “I contacted the state board and asked what I could do that
would be legal, and they let me know that in Missouri, you can hang
out your shingle as a licensed engineer as long as the state can identify
you by the firm name.” Following her first year in business, McCaw
had enough work to apply for a certificate of authorization (COA) in
Missouri.

At the firm level, licensure is also key to growth. “As a consulting firm,
you generally either grow by adding service lines or adding geographic
range to your practice,” McCaw said. “Yet to expand geographically,
you often need another licensed engineer involved in the firm, and with
a smaller family-owned firm that can be a problem.”

Ultimately, licensure provides important quality controls to the public.
“The whole point of registration is to protect the public,” she said.

Firm licensing and business development

Without a COA, firms are prohibited from offering services in 37
states, and many COAs require involvement of an in-state licensed
professional. McCaw is currently licensed in Missouri, Kansas, and
Oklahoma, and her firm is registered in Kansas and Missouri.
“I’ve looked at a couple of other states where opportunities come up, but
there are administrative paperwork aspects, and costs, too. A lot of firms
are expanding through mergers and acquisitions (M&As). But we’re still
small enough that M&As are not a viable strategy for us right now.”

Today, VSM provides planning, design, analysis, construction plans,
and construction management for municipal infrastructure projects in
Kansas and Missouri. McCaw credits the firm’s growth in part to her
commitment to professional credentials, licensure, and qualificationsbased selection (QBS).

The P.E. license and career growth

As a past president of the Oklahoma Chapter of the National Society of
Professional Engineers and long-time member of the American Society
of Civil Engineers (ASCE), McCaw is a strong advocate for professional licensure. “I’m very careful about licensure, especially given my
involvement with the professional associations,” she said. “You have
to walk your talk.” Yet McCaw also firmly believes in professional
licensure as a means of managing your professional destiny.
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McCaw has also considered adding new services to the firm’s offerings,
which currently include municipal engineering, project management,
stormwater analysis and design, transportation, sanitary sewer design,
water line design, and subsurface utility engineering. But adding a new
licensed specialty, once again, would require bringing in a licensed
professional.
“Often, highly qualified professionals are interested in starting their
own firms, rather than working for someone else,” McCaw said. “We
have our strategies for expanding, but there’s no quick and easy path.”

Developing a specialized niche

To date, VSM has found growth and success in a challenging market
by developing deep, specialized expertise within McCaw’s field —
hydrology/hydraulics and utility coordination. “Specialty certifications

are increasingly important lately,” McCaw said. “It helps with marketing and enhances the value we can bring to our clients.”
She holds specialty certifications including certified floodplain manager
(CFM), diplomate - water resources engineer (DWRE), and Envision
Sustainability Professional (ENV SP). Her specialized expertise has
allowed the firm to work on groundbreaking projects such as designing
the first blue roof in Kansas City for Gallerie, a mixed-use living space
slated for completion in late 2018.

QBS as a growth driver

Another factor that has contributed to VSM’s growth is QBS. ASCE has
advocated for QBS as a means of helping small firms compete by privileging their unique capabilities, niche market expertise, and knowledge
of local regulations and business practices. For VSM, this has held true.
“QBS does help sometimes by letting us demonstrate our niche market
expertise,” McCaw said.
Yet to compete in the QBS environment, a firm needs to be selective
about opportunities and present a standout proposal. “There are so many
intangibles in the QBS selection process; any firm has to be rigorous
about the go/no-go decision to even participate,” McCaw said. “We need
to make sure that the perception of our firm is correct before the proposal
stage to ensure that QBS selectors will even open the proposal book. A
flawless cover letter is extremely important. I see it as a ‘why you should
hire us’ letter in one page within their specified format.”

QBS also provides an opportunity for the client and the firm to establish
an accurate scope. “I think QBS is very important because the scope
of a project needs to be defined, and clients come to you with different
levels of engineering knowledge,” McCaw said. “With some of the
larger cities, our clients are engineers; while in a smaller city, we might
be working with a city administrator, and they aren’t experienced in
writing scopes of work for engineering. The scope is essential to ensure
that the client gets what they want and what they need.”
VSM is a testimony to the value of growing a niche through expertise,
credentialing, and pursuing projects through a process that puts qualifications first. To McCaw, that emphasis on quality lies at the very heart
of the profession.
“People throw the word engineer around because they want credibility,”
she said. “I’m very deliberate in how I use that word.” By emphasizing
her firm’s niche expertise and professional qualifications, McCaw has
positioned VSM for profitable, sustainable business growth.
CHRISTIAN HARING is an account executive at Harbor Compliance
(www.harborcompliance.com), specializing in professional licensing for
engineering, architecture, and construction firms. With a focus on mid-sized
and large firms, Haring understands the need for precision and clarity in
managing multi-jurisdictional licensing. Contact Haring at 717-298-8128 or
charing@harborcompliance.com. Note: Harbor Compliance is not an accounting or law firm and does not provide tax, financial, or legal advice.

Research & Development
Tax Credits
Section 179D
Energy Incentives
Cost Segregation Studies

FROM INNOVATION TO INCENTIVE corporatetaxadvisors.com
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Four architecture firms will use Autodesk’s 3D model to reimagine the area surrounding the Eiffel Tower.

Eiffel Tower restoration
Four teams are using a detailed 3D model to reimagine a section of
Paris in preparation for the 2024 Summer Olympics.
A 3D model created by Autodesk will be used during restoration of the

Eiffel Tower grand site — all 2.4 square kilometers of it. The model
will be used by the Paris Council to engage with the public during the
design and construction process, allowing Parisians and tourists to experience the Eiffel Tower like they never have before — in virtual 3D.
Autodesk is the sole technology provider collaborating with the City of
Paris on this project and used Building Information Modeling (BIM)
to create the largest urban model of its kind worldwide, complete with
buildings, roads and infrastructures, pedestrian zones and crossing,
urban furniture, and green areas.
The sheer scale of the project has been an exciting challenge for the
Autodesk team tasked with creating the data-set of the 3D model.
Mapping the details of the 2.4-square-kilometer site required LiDAR
scanning to generate 194 point cloud tiles, aerial photography that is
precise to the nearest 2 to 5 cm depending on areas, and creation of 342
GB worth of point cloud data (10.3 billion points), all of which can be
used to create models in both Autodesk InfraWorks and 3ds Max.

Competing to reimagine the Eiffel Tower grand site

At an event held in Paris’ City Hall, Jean-Louis Missika, deputy
mayor of the City of Paris, in charge of urban planning, architecture,
Grand Paris projects, economic development, and attractiveness;
and Jean-François Martins, deputy mayor of Paris, in charge of all
questions relating to sport, tourism, Olympic and Paralympic Games,
20
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also revealed the four teams that have been selected to compete to
reimagine the area:
• Gustafson Porter + Bowman and BIM Services;
• AL_A and Quatorze-ig;
• Agence ter and Arcadis; and
• KOZ Architectes.
During the next year, Autodesk will work with the teams to visualize
their designs for the Eiffel Tower grand site, giving them access to a
simplified version of the 3D model to use during the different stages
of the competition process. The model will help illustrate visibility of
project design components from various lines-of-sight and viewpoints,
helping the teams to create individual proposals for the future urban
space. Additionally, the model will be used by a jury panel during the
final judging of the four proposals to better understand them.
The four designs will be unveiled in spring 2019, and construction of
the winning project will start in 2021. Renovation of the Eiffel Tower
area, covering the Trocadéro Gardens and the Champ de Mars, will
be finalized just in time for the 2024 Summer Olympics, and ahead of
other major events including the 2025 Universal Exhibition and the
2026 Rugby World Cup.
While the makeover will make the area more pleasant for visitors, the
project isn’t just a cosmetic effort. The Parisian metropolis needs to
address growing challenges relating to energy, greening, supply networks, mobility, logistics, waste management, and security of the area.
Not only that, but with Paris renowned for flooding and climate scientists expecting this to increase, the city is taking necessary pre-emptive
measures to prevent future damage.

Worldwide impact

While this project may be taking place in Paris, Autodesk hopes its im-

pact will be felt worldwide. Growing populations, diminishing resources, skills gaps, and
squeezed business margins are just some of
the pressures being felt by construction firms
all over the world. At the same time, they’re
challenged with delivering projects on time,
with less waste and that are more cost effective with less carbon footprint.
The BIM process, as well as other digital
tools and cloud-enabled technologies, can
help architects, engineers, and contractors
visualize designs before they’re built, leading to more efficient and accurate projects.
They also enable closer collaboration
amongst teams since designs can be accessed
from anywhere, at any time.
The Eiffel Tower project is one of the most
prestigious uses of BIM around the world
on this type of urban project, and a great example of how a city – and indeed, a government – can harness new digital technologies
to accelerate automation in the construction
industry.

Nicolas Mangon, vice president AEC Strategy and Business Marketing at Autodesk,
said, “Autodesk is proud to collaborate on
this landmark project and have a platform
to showcase to people around the world how
construction is being disrupted by emerging
technologies. While France is one of the
leading nations championing BIM and other
digital tools through its Digital Transition
Plan for Construction (PTNB), there are still
others yet to be convinced of the power of
digital and BIM. We hope that the learnings,
successes, and benefits of the Eiffel Tower
project will encourage countries to start taking digital approaches — such as BIM and
the cloud — seriously as the future of the
AEC Industry.”
For more information on this project, visit
www.paris.fr/actualites/un-appel-a-projetspour-reamenager-la-tour-eiffel-5397.
Information provided by Autodesk
(www.autodesk.com).

Model by the numbers
• Thousands of hours of
data capture
• 2.4 square kilometers
• 194 point cloud tiles
with 342 GB of point
cloud data used to build
elements of the model —
terrain, buildings, statues,
and city furniture
• Cumulative point cloud
contains 10.3 billion points
and covers 0.93 square
kilometer
• 8,200 trees modeled,
1,000 buildings, three
bridges, 25 statues, and
hundreds of lighting
fixtures, benches, and
park fixtures
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Channel Sponsor: Bentley Systems | www.bentley.com

Depicted in 2038, construction workers and cobots work together maintaining the façade of the King Abdullah Financial District
Metro Hub in Riyadh, Saudi Arabia. LiDAR-equipped drones inspect the structure, feeding data to the building’s cloud-hosted digital
twin. Image: Newtecnic

Design and
construction disconnect
The construction industry’s move toward robotics and masscustomization brings designers and makers together for positive
disruption within and beyond the industry.
By Andrew Watts, FICE FIED FIET FRSA RIBA

Digitalization, robotics, and automation have produced significant

quality and productivity benefits in manufacturing over several decades. However, in construction, while digitalization has successfully
automated design, the disconnect between designing and making is
ripe for an industrial revolution.
And while innovative product manufacturers use technology to move
from mass-production to mass-customization, the construction industry is only just picking up on Design for Manufacture and Assembly
(DfMA) for repetitive mass production of standardized components.
This use of what can be considered an outmoded idea seems to be a
retrograde step because the opportunity now exists for construction to
deploy the latest technology and thereby take the lead in manufacturing.
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Local skills and materials

Rather than design components and have them made in remote factories to be delivered and then assembled onsite, Newtecnic facilitates
the use of temporary construction labs where local skilled craftspeople
using locally sourced materials deploy advanced production machinery. These small but efficient manufacturing cells are dedicated to
producing mass-customized components. And as robots become more
advanced, they will interact with construction labs, generating, moving, and installing both new and replacement building parts.
Large-scale projects that Newtecnic is currently partnering on have
been specifically developed to facilitate the use of robots and automation. For example, the King Abdullah Financial District (KAFD) Metro
Hub in Riyadh, Saudi Arabia, was engineered by Newtecnic for maintenance by robots and with future onsite component production very
much in mind. We are currently overseeing construction of the building
envelope. In this role, we examine and approve the work of several
contractors ensuring the project is completed efficiently and accurately.
Our remit also ensures that all building components and fabrications
are quality assured before they are brought to the site. This detailed and
long-term overview allows us to future proof the building by design
engineering for different types of current and envisaged developments
of robots, drones, 3D printing, and additive manufacturing for decades
of maintenance to come.

Newtecnic design engineers.

Work station

KAFD Metro Hub’s 200-meter footprint is located in an increasingly
busy, densely occupied, and prestige urban area. Because it is at the
heart of a citywide transport system comprising six new metro lines,
85 stations, and more than 100 miles of track, future maintenance of,
and changes to, the structure that necessitate interruption to rail services are undesirable. Since the building’s envelope is wide and low,
crane access after completion will prove inconvenient, disruptive, and
expensive.
Also, because the building is a centerpiece of the city and it has been
designed for a life of at least 60 years, the issues of automated cleaning,
maintaining, and updating the building during this period have been
central considerations since the project’s outset.
The Metro Hub’s envelope comprises a modular cassette system that
uses adjustable steel “spider” fixings to support high-performance
concrete panels over a waterproof membrane. The system has been
engineered to make it suitable for future robot access, movement, and
operation. This means that robots referencing the building’s 3D cloudhosted digital-twin, in conjunction with GPS, can calculate routes and
locations on the building façade.
While robots will literally do the heavy lifting, replacing and carrying
away damaged components, airborne drones can be used for inspection
and cleaning. This provides significantly better and safer close-up ac-

cess — with high-resolution images — than is available using cradles
because it allows rapid and detailed inspection from the comfort of an
office rather than an exposed, frightening, and potentially hazardous
top-slung cradle.
The KAFD Metro Hub has been designed so that inspection, monitoring, and precise measurement of normally concealed areas behind
panels and within the completed building’s fabric are executed by
small flying LiDAR- and camera-equipped drones and robots. Highresolution building and system performance data collected this way
can be shared with, and coupled to, onsite construction labs equipped
with 3D printers that fabricate components that perfectly fit the structure.
Other projects around the world that the company is engineering
are planned to deploy construction labs from the earliest stages of
construction. In this way, mid-20th century methods and devices of
mass-production are being replaced by new automated, flexible, highly
controllable and adaptable sets of tools efficiently operated at a local
level.

Economic boost

This way of working is a boost to the economy of the country or region
where the building stands. It reduces imports, generates local employment and up-skilling, and cuts the environmental and financial costs
of transportation. Also, rather than building a single-purpose DfMA
july 2018
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factory, which requires years of operation to turn a profit, small flexible
manufacturing assets are easy to scale through the building life cycle.
This means that the right equipment is always available to match current needs.
The environmental implications of this change in construction methodology are significant to both the industry and society as waste from
constructing and maintaining buildings starts to become a thing of the
past. The European Commission estimated that 25 to 30 percent of
all waste in Europe is generated from construction. Similar figures
are echoed around the world. The waste is heavy, dirty, expensive to
remove, and often not recycled.
The introduction of digital technology makes construction as efficient
as any advanced manufacturing process where precise component
quantities are made to order. Because these have assured quality and
exacting specifications based on the as-built construction, they are
guaranteed to match the structure and have predictable performance
over a predetermined life cycle. Additional value is produced because,
as in a modern mass-customization car factory, every part is accounted
for and there is no waste.
Deploying modular and cassette façade design methodology means
buildings can easily be modified to take advantage of new technologies
as they arise. In coming years, high-performance concrete and steel
components will have evolved to become stronger, lighter, and more
durable. New building materials will also be developed and faster 3D
printers working on or off site will make optimized components to be
fitted by new types of robots. Many building owners and operators will,
by these means, simply adapt, refresh, and renew buildings throughout
their lives to suit contemporary needs.

Lightweights rule

When promoting the lightweight Dymaxion House in the 1920s,
Buckminster Fuller asked prospective buyers, “How much does your
house weigh?” The same question should now be asked about every
building because each extra pound requires more energy and resources
to manufacture, transport, and assemble, as well as to heat, cool, clean,
and maintain after construction. Immediate and substantial long-term
saving can be made when weight is reduced.
Therefore, precise weight calculations are made for all Newtecnic projects so that true and consequential extended costs can be calculated
accurately. It is important to calculate weight when components are
being repurposed or recycled and it means that machines with the capability to handle components can be more precisely optimized when
their designers know exactly how much they will have to lift.
Like a constantly updated digital user manual, all the information
required to construct and operate buildings, and their interconnected
machines and systems, can exist within the building’s 3D digital-twin
simulation model. This is available on the cloud for investigation,
examination, and testing at any time from the earliest design stage.
Concepts for robots and drones are included together with manufacturing, construction, and disassembly instructions and methods.
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The merging and blending of these advances indicates that construction is on the cusp of a revolution, and I am proud that Newtecnic
is in the vanguard of a technological movement that solves many of
the cost, environmental, energy, logistics, and waste problems that the
industry faces.
Applying first principles, appropriate technology, and thinking of buildings not just as a kit of parts but as systems that can change, develop,
and adapt over time, their useful life can be extended while staying
relevant for future generations. This can happen when good ideas and
engaged, upskilled people combine with exciting technologies to make
the construction industry more agile, environmentally positive, and
economically sustainable while producing aptly impressive buildings
that enhance our cities and society.

ANDREW WATTS, FICE, FIED, FIET, FRSA, RIBA, is CEO of Newtecnic
(www.newtecnic.com), an engineering design house that undertakes the
engineering design of building structures, façades, and MEP installations in
partnership with leading international developers, architects, and contractors.
In partnership with the Engineering Departments of Cambridge University,
Newtecnic’s R&D team analyzes, develops, tests, validates, and specifies new
building technologies and methods. Newtecnic has offices in the U.S., UK, and
Saudi Arabia.

10 tips for
effective digitalization
and robot deployment
1.

Use automation to close the disconnect between design
and manufacturing.
2. Embrace mass-customization for innovative and bettermade structures.
3. Deploy onsite construction labs for local manufacture.
4. Engineer buildings for the future of cobotics.
5. Create digital twins of buildings as living user-manuals.
6. Use fewer cranes during construction and maintenance
by deploying robots to do the heavy lifting in hazardous
conditions.
7. Inspect buildings with drones, which is safer and more
accurate — with no cradles required.
8. Use LiDAR-equipped drones to check as-built condition
against the digital twin.
9. Reduce waste by manufacturing and delivering
components to order.
10. Calculate weight to better understand environmental
impacts and true operating costs.

The Year in

2018 Conference
Join infrastructure leaders and executives in London to
hear from industry thought leaders, engage in forums
and discussions, and learn about technologies and
best practices that will shape the future of infrastructure
delivery and operations.
Presented by Bentley Institute, the Year in Infrastructure
Conference is a global gathering of leading executives
in the world of infrastructure design, construction, and
operations focused on best practices and technologies
for going digital. The Year in Infrastructure Awards,
formerly known as the Be Inspired Awards, is an exciting
and well-regarded global competition that recognizes
the “going digital” advancements in infrastructure.
See presentations from award nominees and join us
at the celebratory gala, recognizing the world’s most
outstanding infrastructure projects in 2018.

October 15 – 18, 2018 I Hilton London Metropole
REGISTER AND LEARN MORE AT
YII.BENTLEY.COM

project delivery

Grapevine Main is a $105 million multi-use, transit-oriented development using a public-private partnership project delivery method.

Transit-oriented
development in Texas
JQ delivers structural engineering design
expertise for Grapevine Main Development P3.
JQ is participating in the Grapevine Main project being developed
through a public-private partnership (P3) consisting of the City of
Grapevine, Texas; TEXRail; and Coury Hospitality. Grapevine Main is
a $105 million multi-use, transit-oriented development in the historic
downtown district of Grapevine.

JQ’s engagement included the structural engineering design of a fourstory mixed-use building with a grand hall that will consist of food and
retail outlets, office and meeting space; a six-story, 120-room boutique
hotel; a train station; and a 38,000 square-foot outdoor public plaza.
The crown jewel of the development is the 140-foot-tall clock tower
and observation deck. All of these elements are tied together in an architectural style reminiscent of 19th century metropolitan train depots
and public markets.
“We are honored to be working on this project with the City of Grapevine and Architexas, the lead project architect, both of whom we have
worked with on multiple projects before,” said JQ Partner John Hoe26
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nig, P.E., LEED AP. “It’s very exciting to be involved in a project that
blends the past with the future.”
JQ’s decades-long experience in historic preservation and adaptive
reuse of public and commercial properties enabled the firm to engineer a modern structure that conveys the aesthetic character of historic
buildings.
According to Hoenig, some of the more interesting and challenging
engineering design elements of the project included the 140-foot-tall
clock tower; the 65-foot-long span exposed historic arched trusses
within the station; and an outdoor rooftop terrace, along with replicating historic structural detailing. The P3 project delivery method added
an additional layer of contractual complexity.
Grapevine Main will be the signature southern gateway into downtown.
The TEXRail station will offer rail transit to downtown Fort Worth and
to DFW International Airport. The Hotel Vin will be owned and operated by Coury Hospitality under the Autograph Collection by Marriott.
Manhattan Construction Company is the project’s general contractor,
and construction is scheduled for completion in late 2019.
Information provided by JQ (www.jqeng.com), which provides structural and
civil engineering, geospatial, and facility performance services throughout the
southern United States.
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Standing tall
Council on Tall Buildings and Urban Habitat names ‘2018 Best Tall
Building Worldwide’ and other awards.

The Council on Tall Buildings and Urban Habitat (CTBUH) announced the
winners of the 16th Annual CTBUH Awards Program, which competed
for winning distinctions at the 2018 Tall + Urban Innovation Conference,
May 30-31 at Aqua Tower in Chicago. The CTBUH Awards jury named
Oasia Hotel Downtown the “Best Tall Building Worldwide” in addition to
recognizing the winners of nine award categories chosen from a group of 48
finalist projects representing 28 countries.
Oasia Hotel Downtown was chosen from among the four regional Best Tall
Building winners, including American Copper Buildings, Best Tall Building
Americas; Oasia Hotel Downtown, Best Tall Building Asia & Australasia;
The Silo, Best Tall Building Europe; and Zeitz MOCAA, Best Tall Building
Middle East & Africa.
The visually striking Oasia Hotel Downtown stands out among the gray and
blue high-rises of Singapore with its plant-covered façade of red and green,
which connects to the green of the cityscape. Landscaping is used extensively as an architectural surface treatment and forms a major part of the
development’s material palette, with a total of 54 species of plants climbing
along the aluminum mesh façade screen. With a substantial commitment to
outdoor communal space through the incorporation of “skyspaces” along
its height, the tower provides respite and relief to its occupants, neighbors,
and city.
“This project won not only because it incorporates 60 stories of green walls
along the exterior,” said CTBUH Executive Director and Awards Juror Antony Wood, “but because of its significant commitment to communal space.
The tower has given over 40 percent of its volume to open-air communal
terraces in the sky.”

Best Tall Building Awards

This category recognizes projects that have made extraordinary contributions to the advancement of tall buildings and the urban environment, and
that achieve sustainability at the highest and broadest level. The winning
projects exhibit processes and innovations that have added to the profession
of design and enhance the cities and the lives of their inhabitants.
Best Tall Building Americas — American Copper Buildings represent a
venturesome and highly visible architectural statement along the edge of
New York City’s East river. Clad in copper on the north and south façades,
the color and refractive qualities of the towers will patina gracefully over
time, shifting from a russet brown to a signature blue-green throughout the
years, much like the iconic Statue of Liberty. Perhaps the most conspicu28
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The CTBUH Awards jury named Oasia Hotel Downtown
the “Best Tall Building Worldwide.”
Photo: © Patarick Bingham-Hall

American Copper Buildings — named Best Tall Building Americas — feature a threestory skybridge connecting the East and West towers. Photo: © Max Touhey

ous structural element is the three-story skybridge connecting the East
and West towers, which creates intriguing corner spaces and provides
residents with a unique way to appreciate their home.
“One of our favorite features, when we were [designing] the pool,
we said we had to put the pool in the [sky]bridge so that you could
swim from one skyscraper to the other, 300 feet in the air,” said Gregg
Pasquarelli, principal, SHoP Architects. “It creates this new idea of
what urban living on the waterfront can be.”
Best Tall Building Europe — The Silo has been transformed from a
grain container in the formerly industrial Nordhavn area of Copenhagen into a contemporary residential high-rise. The interior has been
preserved as raw and untouched as possible, while a façade made of
galvanized steel has been installed on the exterior of the former silo to
create a climate shield. The Silo embodies the importance of restoring
original structures in cities, as a matter of environmental sustainability,
as well as an ethical and visionary approach to cultural heritage.
“For architects, one of the hardest jobs of working on a project like
this is that we’re already falling in love with the old silo structure, this
monolithic, slim, and aesthetic building, and it’s a question of how you
can transform it into a livable building that still contains the old soul of
the silo,” said Caroline Nagel, project director, COBE.
Best Tall Building Middle East & Africa — Zeitz MOCAA represents the adaptive reuse of a massive grain storage and silo complex on
the downtown waterfront of Cape Town, South Africa. The top portion
of the taller building was transformed into a luxury hotel, while the
bottom portion of the elevator building and the storage annex would
become Africa’s first international museum dedicated to contemporary
African art. From the outside, the greatest visible change to the original
structure is the addition of glass windows inserted into the geometry,
which by night transform the building into a glowing beacon on Table
Bay.
“It was a challenging undertaking, and there were very loud calls for

The Silo (Best Tall Building Europe) was transformed from a grain container.
Photo: © Rasmus Hjortshoj - COAST

the original structure’s demolition,” said Mark Noble, development
director, Victoria and Alfred Waterfront. “There’s no surprise as to why
— it’s valuable real estate, and much less risky to build something new.
But my response to that was, why would you do that? It was the mix of
old and new that drew us to the project, and there’s multiple layers of
history there. We didn’t want to wipe the slate clean, and what would
you replace it with that has this much power?”

Urban Habitat Award

This award acknowledges that the impact of a tall building is far wider
than just the building itself and recognizes significant contributions to
the urban realm in connection with tall buildings. Awardees demonstrate a positive contribution to the surrounding environment, add to
the social sustainability of both their immediate and wider settings,
and represent design influenced by context, both environmentally and
culturally.
The World Trade Center Master Plan in New York City forms a welcoming and open space that is meant to foster the democratic values
of public assembly that played a pivotal role in the city’s collective
response to the attacks of Sept. 11, 2001. At the center of the space are
two reflecting pools that deeply puncture the vast flat expanse of the
plaza, forming empty vessels that delineate the location of the former
towers. The design knits the site back into the urban fabric, allowing
the site to be a living part of the city once again.

Innovation Award

This award recognizes a specific area of recent innovation in a tall
building project that has been realized in a design, implemented during
construction/operation, or thoroughly tested and documented for its
suitability in a high-rise. The areas of innovation can embrace any discipline, including but not limited to technical breakthroughs, construction methods, design approaches, urban planning, building systems,
façades, and interior environment.
MULTI, the world’s first rope-less, multi-directional elevator, harnesses the power of linear motor technology to move multiple cars
july 2018
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detail was critical in the project’s delivery. A team used a 3D modeling
platform to create an exact replica of the triangular timber soffit and
awning, which could be meshed with as-built survey information to
allow for prefabrication and high-quality pre-assembly directly from
the 3D models.
“The façade is characterized by the revolutionary use of timber,”
said Jason Vieusseux, general manager, Design Management &
Construction, Mirvac Construction. “Prior to the EY center, a closedcavity façade had never been used in a high-rise before. We wanted to
reimagine the commercial high-rise as an art form. The best thing about
the project is its sense of place; the vision was to use natural materials,
in this case timber and stone, to make it more inviting.”

10 Year Award

The 10 Year Award recognizes proven value and performance over
a period of time. This award gives an opportunity to reflect back on
buildings that have been completed and operational for a decade and
acknowledge those projects that have performed successfully long
after the ribbon-cutting ceremonies have passed.

Awarded Best Tall Building Middle East & Africa, Zeitz MOCAA represents the
adaptive reuse of a grain storage and silo complex. Photo: © Iwan Baan

in a single shaft, vertically and horizontally. The potential that can
be realized from this innovation is extensive. MULTI requires fewer
and smaller elevator shafts and can thus increase a building’s lettable
space by up to 25 percent. Perhaps most exciting, the introduction of
a multi-directional elevator opens up infinite combinations of vertical
and horizontal building design opportunities.
“Given the rapid advance of technology, who knows what buildings will
look like in 10 years? Cities are changing, and we need to be flexible
in order to adapt,” said Michael Cesarz, CEO, MULTI, thyssenkrupp.
“MULTI is like a merger between a train and an elevator using linear
motor technology. In terms of frequency and routes, we can create the
equivalent highways and city roads in the shaft of an elevator.

Construction Award

This award recognizes construction excellence in a tall building project, made evident by superior quality in construction, significant technical innovations, the proficient execution of a complicated or exacting
design, a triumph over difficult conditions, or the documentation of
superlative speed and efficiency.
The EY Centre employs a world-first timber-and-glass closed-cavity
façade (CCF) system, made possible by innovation in digital technologies, that helps the building achieve impressive sustainability standards
while creating an approachable office space for tenants. Attention to
30
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10 Year Award (2007 Completions) — New York Times Tower stands
out in the city’s busy skyline, with its distinctive grille of white ceramic
brises-rods wrapping around the structure. These elements help the
building achieve a high level of transparency while reducing the heat
load to a point where the building is energy-efficient and yet has the
great luxury of floor-to-ceiling, water-white glass. The façade includes
a first-of-its-kind shading system that automatically adjusts to block
glare, and the lights dynamically adjust to dim or turn off if the natural
light is sufficiently bright.
10 Year Award (2008 Completions) — Shanghai World Financial
Center is a symbol of commerce and culture that speaks to the city’s
emergence as a global financial capital. The tower’s boldest feature, a
43-meter-wide portal carved through its upper levels, is dramatic, but
also services a distinct structural function — it relieves the enormous
wind pressures on the building. This design boldness has allowed the
Shanghai World Financial Center to endure as an indelible feature of
the city’s skyline 10 years later.
The CTBUH Tall Building Awards are an independent review of new
projects, judged by a panel of experts. The awards aspire to provide a
more comprehensive and sophisticated view of these important structures, while advocating for improvements in every aspect of performance, including those that have the greatest positive impact on the
individuals who use these buildings and the cities they inhabit.
More information and photos of the award-winning tall buildings are
available at http://tallinnovation2018.com/winners. All projects recognized in the CTBUH 2018 Awards Program, including finalists and
nominees, are featured in the first of a new book series, Tall Buildings
+ Urban Habitat: Volume 1, available at https://store.ctbuh.org/tallbuildings-urban-habitat/206-volume-1.html.
Information provided by the Council on Tall Buildings and Urban Habitat
(http://ctbuh.org).
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Moisture penetrating into the Saint Donatus church, in combination with sea dust, seriously endangers the reinforced-concrete structure.

Rehabilitating
vulnerable structures
Corrosion inhibitors are part of minimally intrusive repair and
protection of historic buildings.
Saint Donatus, a symbol of the city of Zadar, is classified among the

most famous and most valuable monuments in Croatia. Moreover,
due to its unusual cylindrical appearance and robust monumentality,
it belongs to the most significant European pre-Romanesque churches.
The church is a protected cultural heritage listed in the Register of the
Republic of Croatia on UNESCO’s list.
Today, as a result of numerous factors, the church needs urgent rehabilitation. After analyses of 3D scanning, it was determined that the
biggest issue is the walls of the church and the construction itself, along
with the roof. During the period 1927-1930, the stability of the foundation was compromised and reinforced concrete support construction
was implemented under the roof from the south side, connecting the
outer and inner rings of the church. The moisture penetrating into the
medieval monument, in combination with sea dust, seriously endangers
the reinforced-concrete structure that holds the church of St. Donat.

Last year, a repair project was initiated and Cortec’s MCI 2020 inhibitor was specified as coating to protect the support structure against corrosion. MCI 2020 is a surface-applied corrosion inhibitor designed to
migrate through even the densest concrete structures and seek out the
steel reinforcement bars in concrete. Even when not in direct contact
with metal, the product will migrate through concrete to provide full
protection. This environmentally safe inhibitor stops further corrosion
of reinforcing metals, significantly extending the service life of the
structure.
The famous Zagreb Cathedral is the tallest and one of the most valuable buildings in Croatia, attracting tourists from around the world. As
the most impressive gothic-style sacral building southeast of the Alps,

it is characterized by great architectural and historical value. Its construction dates back to 1093 and enriching of the cathedral continued
by famous architects during the following centuries.
Since low-quality stone was used in the past due to economic reasons,
it soon started to deteriorate, affected by weather and city pollution.
A Committee for Reconstruction of the Cathedral was founded and
selected Cortec for reconstruction of its famous towers.
During reconstruction work on the south tower, damaged steel bands
were detected surrounding the tower approximately every 3 meters in
height. They were covered with rust and in drainage areas. Visual damage to the diameter of the bands was present.
An economical approach with minimal intrusion to the structure was
required to fix the bands’ condition. The mechanical resistance and
structural stability of the tower needed to be maintained or improved.
Following examination of the bands and experiments on the steel bars,
experts recommended removing loose corrosion from the bands’ surfaces, enhancing the bands in damaged areas, and applying Cortec’s
anticorrosion protection product, CorrVerter.
This water-based primer converts rust into a protective layer and is
capable of penetrating into the depths of corroded surfaces. It contains
a chemical chelating agent that modifies surface rust into a hydrophobic passive layer. Two-layers of CorrVerter coating were brushed onto
smaller surfaces and sprayed in larger areas directly onto the metal
bands. The bands were then reinforced with steel fishplates that were
welded on the bands and also protected with CorrVerter.
With the help of a skilled team and good project management, the entire project was completed successfully with minimal cost or intrusion
as specified. CorrVerter coating penetrated to the non-corroded part of
the metal and stopped further advancement of the corrosion process.
Information provided by Cortec Corporation (www.cortecvci.com).
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Stadium Drive Residence Halls, exterior. Image: courtesy of Leers Weinzapfel Associates, Modus Studio, and Mackey Mitchell Architects

Ozarks bound

Cross-laminated timber comes to the Natural State in the form of
student dormitories at the University of Arkansas.
By Richard Massey

Cross-laminated timber (CLT) might be an increasingly familiar sight

in cosmopolitan markets across the world, but in Fayetteville, Ark.,
it’s a brand new thing. And introducing it as a viable construction option hasn’t been easy. Challenges included a marathon RFP process,
exhaustive communication with state and local officials, tons of preplanning, and of course, the looming specter of the unknown.
But Nabholz, the Arkansas-based construction company building the
202,000-square-foot mass-timber Stadium Drive Residence Halls
at the University of Arkansas, is handling the challenge just fine.
Expected to finish construction by fall 2019 when students arrive on
campus, Nabholz looks to be the first company in the state to realize a
major CLT project and, in the process, become the state’s leader when
it comes to CLT construction and consulting.
“How cool is that?” said Rob Dodd, executive vice president of operations at Nabholz.
CLT could even become a new business line for Nabholz. The company was already offered a CLT project in Atlanta, but due to time
conflicts with its current project, Nabholz had to turn the opportunity
down. But the company is using its own forces for the residence halls,
32
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so when this project wraps up, the company will have an experienced
team ready for the next project that is sure to come its way.
“Those opportunities do exist and will become more apparent all the
time,” Dodd said.
To get the job, Nabholz had to first beat out the competition, and that
wasn’t a given. As many as a dozen companies and/or joint ventures
submitted proposals, and half of that group made it to the short list.
Nabholz reps traveled to the Pacific Northwest for consultation and
fact-finding and were so committed and persuasive in their talks with
university officials that the case was made that the residence halls
could in fact be built with CLT — a possibility in which the university
had expressed an interest, if the price was right, at some point during
negotiations.
“We knew there was a desire [for CLT],” said Dodd, noting that the
residence halls could have been built with the standard tandem of concrete and steel.
Due in part to extraordinary shipping costs, Nabholz had to deal with a
premium price for the CLT, but there are cost savings on the backend.

Cross Laminated Timber,
a conversation with Nabholz Corp. FREE PDH
Watch Civil + Structural Engineer’s latest FREE webinar while earning your PDH!
You will hear from the executive vice president of operations at Nabholz Corp.,
Rob Dodd, who will discuss the challenges of introducing a new product to a
region, the intense pre-planning process, and the logistics of delivering this
unique lumber for the first-of-its kind residence hall at the University of Arkansas.

Sponsored by

TO SEE THE VIDEO AND TAKE THE QUIZ
CSENGINEERMAG.COM/CONTINUING-EDUCATION/

Stadium Drive Residence Halls, common area. Image: courtesy of Leers Weinzapfel Associates, Modus Studio, and Mackey Mitchell Architects

Construction time is expected to be much shorter than with steel and
concrete — anywhere from 12 to 15 weeks as opposed to 18 to 20
weeks — and the building will not have ceilings.
For a variety of reasons, a big change in construction came with the
stair and elevator cores, which were switched from timber to cast-inplace concrete. The project contains approximately 143,644 cubic feet
of timber — 110,383 in CLT and 33,261 in glulam — with a total
area of nearly 184,000 square feet. The $79 million project will house
710 students in two residence halls — one shaped like an “L” and one
shaped like a “C” — connected by a common area. The site is supported by 1,100 Rammed Aggregate Piers, which increase the bearing
capacity of the soil.
The project was designed by the collective of Leers Weinzapfel Associates, Boston; Modus Studio, Fayetteville, Ark.; Mackey Mitchell
Architects, St. Louis; and OLIN, Philadelphia.
A big part of the project centered around dealing with the unknown,
particularly when it came to introducing CLT to a region for the first
time. How the structure measured up to fire codes, wind and seismic
loads, and plenty of other concerns, had to be fleshed out under the
watchful eye of city and state officials.
“There was a lot of engagement at every step along the way,” Dodd
said.
The CLT panels are manufactured in Unternberg, Austria, and shipped
via the port of Koper, Slovenia, near northern Italy. The glulam members are produced in Jenbach, Austria, and shipped via the port of
Bremerhaven, Germany. The CLT and glulam package was provided
by Austria-based partners Holzpak, a distributor, and manufacturer
34
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Binderholz Bausysteme GmbH, which pre-drills the wood prior to
construction.
When the CLT arrived in Fayetteville via truck from Memphis, Nabholz had just a two-hour window to offload the product because the
site is in the middle of the state’s largest campus and near Fayetteville
High School.
Nabholz is camped out in an old fraternity house across the street from
the job site. Though the building will be torn down after the residence
halls are finished, for now it has full utilities so staff can cook both
breakfast and lunch on premises.
Familiarity with the site is essential as it’s adjacent to Bud Walton
Arena, the university’s main venue for indoor sporting events and concerts. The arena is also the setting for the annual meeting of Walmart
shareholders. Since access to the venue’s loading docks must remain
open, Nabholz staff at times must juggle bulldozers, cranes, busses,
and tractor trailers.
All the hard work, however, will be worth it in the end.
“They’re beautiful, warm buildings,” Dodd said of CLT.
To earn 1 Professional Development Hour, watch the video about this
project and take a 10-question quiz at https://csengineermag.com/
continuing-education.

RICHARD MASSEY is director of newsletters and special publications at Zweig
Group and editor of The Zweig Letter. He can be reached at rmassey@
zwieiggroup.com.

Rockin’ use for helical piles
Reusable anchoring system supports tension-held
fabric sails for annual music festival.
By Wayne Thompson

As the manager of CTL|Thompson’s Fort Collins, Colo., branch and
testing lab — the only testing lab in the world that can perform every
aspect of ICC-ES’ AC358 standards governing strength testing for
helical piers and anchors — I’ve seen my share of anchoring systems.
But I have never used them to rock and roll. That is, until the organizers of a local music festival, Bohemian Nights at NewWestFest
(www.bohemiannights.org), contacted CTL|Thompson.

Music festival founders needed an effective method to anchor a new tension-held
fabric sail system purchased to improve acoustics and provide shade.

The founders of the free, three-day music festival — with headliners
like Cake and featuring top local bands — needed an effective method
to anchor a new tension-held fabric sail system purchased to improve
acoustics and shelter concertgoers from the formidable Colorado sun at
each of the festival’s three stages.
The colored fabric structures require a sophisticated anchoring system,
and NewWestFest’s location presented a unique set of circumstances.
The festival takes place in the busy Old Town area of Fort Collins, and
the custom structures remain in place during the three-day festival. In
the past, the shade architects have used “Jersey walls” or other large
concrete blocks to anchor guy wires for similar shade structures. The
system supported the fabric system, but the barriers hindered pedestrian
and car traffic. Furthermore, the anchoring system had to be recreated
each year.
A helical pile system would solve the issues caused by the impeding
concrete barriers while still delivering the strength and tension needed
to support the shade structures. The system could be hidden with a
manhole cover or sprinkler valve box when not being used but was
easy to reuse each summer. The process was new to city officials and
concert organizers, but CTL’s knowledge of helicals and its expertise
in local soil conditions instilled the needed confidence to try the unique
approach.
The team designed a system with 10 helical piles to anchor rope “guys”
that stabilize six main truss columns. The helicals had 1-1/2-inch
square shafts and were placed from 6 to 15 feet deep, depending on
soil conditions. High-capacity ropes suspended between the trusses
supported the shade structures.
When mapping the system, the team worked closely with city and environmental officials to identify utilities and water lines. They also took
into consideration the streets and landscaped areas. The final placement created minimal disruption to the pavement and soil.

The helical pile system is hidden with a manhole cover or
sprinkler valve box when not being used.

Size did matter. Because of the small diameter of the helicals, we were
able to work with existing utilities and keep things out of the way of
water lines and tree roots. Moreover, the team didn’t have to drill and
extract and dispose of dirt as with drilled concrete piers. With small
center-shaft helicals, no dirt comes out.
With the NewWestFest project, the helicals can be left in place, covered, and later accessed as needed. The pile system was used in 2017
and will be used again this August and for years to come. Not only
did CTL solve the city’s problem created by the Jersey walls, but they
simplified the setup and takedown process for the structure’s designers.
WAYNE THOMPSON manages the Fort Collins, Colo., branch of CTL|Thompson
(www.ctlt.com), a full-service geotechnical, structural, environmental, and
materials engineering firm. Established in 1971, the firm employs 240 technical
and non-technical employees and provides expertise in small- and large-scale
projects in all areas of construction. CTL|Thompson is headquartered in Denver
and has offices throughout Colorado in Fort Collins, Pueblo, Colorado Springs,
Glenwood Springs, and Summit County as well as Cheyenne, Wyo.
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Code-compliant
wood design
Updated fire-resistance-rated wood assembly guide available.
By Bradford Douglas, P.E., and Jason Smart, P.E.

With the International Code Council’s 2018 International Building

Code (IBC) available for enforcement, the American Wood Council
(AWC) released an update to Design for Code Acceptance (DCA) 3 –
Fire-Resistance-Rated Wood Floor and Wall Assemblies.
The publication describes how interior and exterior wood-frame walls
and wood I-joist floors can be used to meet building code requirements
for fire-resistance-rated assemblies. Wood-frame assemblies are common for many reasons, including ease of use, affordability, low environmental impact, and energy-saving performance. The DCA 3 guide
further increases the ease of use by laying out the fire-resistance ratings
of a variety of wood-frame wall, floor, and ceiling assemblies.
The primary update to the guide is the addition of exterior wall-floor
intersection detail solutions in Type III construction. Example details
for code-compliant exterior wall-floor intersections in Type III-A platform construction are provided in Figures 1A through 1C. The addition
of these figures clarifies that rim boards are part of the floor assembly
and do not need to be fire-retardant treated in Type III platform construction. An example detail for an exterior wall-floor intersection in
Type III-B construction is also provided.
For occupancies such as retail stores, offices, multifamily residential
buildings, as well as other commercial and industrial uses, building
codes require wall and floor/ceiling assemblies to be fire-resistance
rated in accordance with standard fire tests. Depending on the applica-
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tion, wall assemblies may need to be rated for exposure from either
one side or both sides. Exterior walls are required to be rated both
for interior and exterior fire exposure where the wall has a separation
distance of 10 feet or less. For exterior walls with a fire separation
distance greater than 10 feet, the required fire-resistance rating applies
only to exposure from the interior.
The solutions and example details outlined in DCA 3 are based on
compliance with national model building codes. That said, some state
and local building code amendments may require rating for exposure
from both sides of exterior walls, regardless of fire separation distance.
Code recognition of one- and two-hour rated wood-frame wall systems is also predicated on successful fire and hose steam testing in
accordance with ASTM E119 – Standard Test Methods for Fire Tests
of Building Construction Materials.
Today, wood-frame assemblies are used in architectural designs for
many reasons. To fully realize the advantages of wood in buildings that
require fire-resistance-rated assemblies, a variety of wood-frame wall
and floor/ceiling assemblies have been successfully tested and shown
to meet either a one-hour or two-hour fire resistance rating. Ultimately,
the DCA 3 guide helps designers achieve fire-resistance requirements
by providing details of tested assemblies, along with corresponding
STC and IIC sound ratings for floor/ceiling assemblies.
Download Design for Code Acceptance (DCA) 3 – Fire-ResistanceRated Wood Floor and Wall Assemblies at http://awc.org/codes-standards/publications/dca3.
BRADFORD DOUGLAS, P.E., is vice president of engineering, and JASON SMART,
P.E., is manager of engineering technology, at the American Wood Council
(www.awc.org), which represents the interests of the North American wood
products industry. AWC is committed to ensuring a resilient, safe, and sustainable built environment. To achieve these objectives, AWC contributes to
the development of sound public policies, codes, and regulations that allow
for appropriate and responsible manufacture and use of wood products.

Outreach at local elementary schools is an effective tool to educate the public about the types and sources of pollutants
in stormwater in compliance with MS4 permit requirements.

MS4 lessons
Texas elementary school students learn about
uncommon sources of water pollution and prevention.
By Justin Murray, P.E.

The cities of Cibolo and Schertz, Texas, like many suburban cities,
are required to obtain a stormwater permit from the state. The permit,
called a Municipal Separate Storm Sewer System (MS4) permit, requires cities to limit discharges of harmful pollutants through a variety
of techniques. One of those techniques is educating the public about
the types and sources of pollutants. Many are unaware of the various
seemingly harmless sources of pollution. That awareness is a critical
part of the solution to limiting pollutant discharges.

Cities’ efforts to educate the public takes many forms, including pamphlets in water bills and articles in newspapers and magazines. However, one of the more effective tools is outreach at local elementary
schools. Conveniently, third and fourth grade students in Texas begin
studying the water cycle in the spring every year. The water cycle describes the natural process by which water is evaporated or transpirated
(water vapor emitted by plant material) into the environment.
You may recall learning as a young student that the beginning of the
circle is with evaporation through condensation or rain, then runoff,
and ultimately into the oceans where the process begins again. The
focus of cities’ education is on the runoff portion of the cycle and the
pollutants that are transported away from a city by this process. While
the focus — runoff — is only one piece, the need for responsibility is
underscored by the children’s understanding that the process is a circle,
which means pollution is not a problem that goes away.
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This spring, Lockwood, Andrews, and Newnam, Inc. (LAN), a planning, engineering, and program management firm, prepared the MS4
school assemblies on behalf of the cities of Cibolo and Schertz.
Schertz-Cibolo-Universal City Independent School District (SCUCISD), the local school district, partnered with the cities to host these
events. Teachers at the schools were excited and eager to have engaging content that expands and integrates into the classroom lessons.
Concepts that were taught during the assemblies included sources of
pollution such as floatables and debris, chemicals, pesticides, and fertilizers. Many of the students, and the teachers present at the events, were
shocked to find out that pet waste is a significant source of pollution.
The runoff that Schertz and Cibolo produce enters the Lower Cibolo
Creek, which has been determined as an impaired water body by Texas.
The impairment or substandard water quality comes from higher than
acceptable levels of bacteria concentrations that can be traced to the pet
waste from these suburban communities.
This is one example of how a seemingly harmless waste is a pollutant.
Many of those in attendance were aware of oils, pesticides, and fertilizers as sources of pollution but very few considered the bacteria that
comes from pet waste as a significant pollutant.
Having now identified that pet waste and the bacteria they carry as a
source of pollution, the students were taught to carry home a message
that picking up pet waste is important for many reasons, and one of
them is water quality.
Another lesson that the children learned was the threat of Escherichia
coli (E. coli) and how it affects water quality. Coming from the intestines of warm-blooded animals, E. coli is a potential source of infection and, in rare cases, certain strains can be life threatening for at-risk
populations such as the elderly, sick, and the young.
E. coli further damages water quality for the aquatic ecosystems that
thrive on oxygen dissolved in the water. When dissolved oxygen is
maintained at high levels, mussels, fish, and microbes that live within
the moist soil at the bottom of the creek or river system thrive. When
deprived, the ecosystem begins to break down, the natural balance of
predator and prey is broken, and the stream health begins to decline.
This fragile system is often overlooked by people who engage in recreational and fun activities along the intermittent water-filled banks of
the Lower Cibolo. Several students noted that they have visited the
Cibolo either to walk along its banks or as one of the many recreational
fishers near the City of Schertz’ Crescent Bend Nature Park. Creating
connections and gaining awareness is powerful to increasing the local
knowledge on the causes and effects of pollution.
Also, very few students realized that lawn clippings and leaf litter are
a source of water pollution. When incorrectly discarded, these sources
of pollution cause a decline in dissolved oxygen in the water as they
are consumed by decay. While it may not affect water quality, these
sources of pollution also become a nuisance at low-water crossings,
culverts, and within storm drains. And they have the potential to clog
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these systems and cause unintended ponding, or in the worst cases,
flooding.
After overcoming the giggles that inevitably followed while talking
about pet waste, the students were then told that “their teachers didn’t
tell them that there would be a quiz during the event.” After the initial
sighs and complaints, the students were relieved to find out that the
“quiz” was multiple-choice answers and interesting facts about the
damage pollution creates. The students then engaged and raised their
hands eagerly to talk about what they knew.
During this session, we also talked about the estimated cost to taxpayers
for eliminating stormwater pollution. Since many students and adults find
large dollar values un-relatable, we used LEGO Death Stars and LEGO
Disney Castles as metrics. Most, if not all of the students, recognized
these were special sets that were more expensive than their everyday
toys. By the end, the students discovered that it costs $4 billion annually
(based on estimates by Kansas State University) to clean-up stormwater
pollution, which is more than enough money to buy LEGO sets to fill
four, two-story family homes from bottom to top!
The message the cities are sending in these assemblies is that we all play
a small part in a bigger global community. Most children and adults are
unaware of the Great Garbage Patch located in the Pacific Ocean near
the equator. Ocean currents sweep plastic debris into the area where
little to no current exists. Much of the plastic debris comes from ocean
crossing ship traffic and portions of it come from discharges from land
at bays and estuaries along the coasts adjacent to the Pacific. Once
exposed to sunlight, the plastics begin to become brittle, breaking into
infinitely small pieces.
During the presentation, the children were dismayed to find out that the
plastics don’t decay. They were alarmed when they found out that, at
the molecular level, the fish swimming through these debris fields unknowingly ingest the plastics. Picking up trash, particularly floatables,
and preventing them from being transported by runoff and recycling
them is the only way to prevent this source of pollution.
As an example, the children were shown a photo taken in nearby New
Braunfels along a popular river that is inundated by tourists each summer. Many of the children realized they have done this themselves and
have unknowingly floated through similar debris. So powerful was this
message that some of the students raised their hands with excitement
to point out how they have placed trash in the John boats placed along
the rivers.
Stormwater pollution is unsightly, it prevents our ability to play or recreate in the water, and impacts the aquatic life that call our water bodies
home. To protect our water resources for future generations, increasing
public awareness and taking actions that prevent stormwater pollution
are imperative. Public education events such as the ones in Schertz and
Cibolo are a small step in that direction.
JUSTIN MURRAY, P.E., is a project manager at Lockwood, Andrews & Newnam,
Inc. (www.lan-inc.com), a planning, engineering, and program management
firm. He can be reached at jmmurray@lan-inc.com.

An open cut method was used to install 8,500 feet of 72-inch centrifugally cast,
fiberglass-reinforced, polymer mortar (CCFRPM) pipe.

Sewer replacement
increases capacity
and reliability
Infrastructure and population grow side by side in Sioux Falls, S.D.
By Erin Boudreaux

Sioux Falls is the largest city in South Dakota and growing larger each
day. In 2016, the city’s population increased by 5,200 people to a current population of 178,500 residents. A growing, thriving community
needs its infrastructure to grow as well.
Since the first sewer was installed in the early 1890s, the Sioux Falls
Water Reclamation Division has been investing in infrastructure with
the most recent projects costing $35 million and involving reconstruction of the main sanitary sewer system; replacement of the Outfall
Trunk Sewer; and addition of the Main Pump Station Parallel Force
Main. The Outfall Trunk Sewer carries wastewater to the Main Pump
Station, which then pumps the wastewater to the city’s Water Reclamation facility.

An Earth Pressure Balance Machine exits the Cliff Avenue crossing in Sioux Falls, S.D.

The existing Outfall Trunk Sewer consists of two miles of 66-inch pipe.
Built in the late 1970s, it is made of reinforced concrete pipe (RCP)
with an asphalt/bituminous liner for corrosion protection. The Outfall
Trunk Sewer conveys more than 90 percent of the city’s wastewater
and has become structurally weakened from sewer gases. Hydrogen
sulfide (H2S) gas typically is formed in wastewater collection systems
that are conducive to creating septic conditions. The deterioration of
the liner was resulting in significant corrosion of the pipe.

Design considerations

The City of Sioux Falls, along with its consultant, HDR Engineering,
Inc.’s Sioux Falls office, investigated several options for replacement
or rehabilitation of the line. Due to the conditions of the existing RCP
pipe, extensive bypass pumping required, and the limited capacity
for future development, relining with a cured-in-place pipe was not
selected.
“A thorough investigation of available sanitary sewer pipes was performed during the preliminary design of this project,” said Dustin
Posten, P.E., project manager, City of Sioux Falls. “Considerations,
amongst others, included life cycle costs, corrosion resistance, constructability, operation and maintenance, compatibility with third-party
products, and longevity.”
The city’s consultant recommended fiberglass-reinforced pipe as the
best overall material for this replacement project.

july 2018

csengineermag.com

39

Individual joint air tests were conducted at each joint to an air pressure of 3.5 pounds per square inch.

“The project was designed to relocate the new Outfall Trunk Sewer a
distance away from the existing line,” said Mark Cotter, P.E., director
of Public Works, City of Sioux Falls. “The old line is essentially next
to the Big Sioux River. As a result of this close proximity to the river,
as the pipe and joints deteriorated and the river was running high, it
would take on additional inflow/infiltration. For this reason, we moved
the new line as far from the river as we logistically could. The new
alignment will also give us better access to the line in the future.”

All tests were satisfactory, but the video inspection did reveal one joint
that was leaking groundwater prior to being put into service. This joint
was repaired in place by Hobas Field Services by injecting a grout
product through the pipe wall on each side of the joint to stop the leak.
Once the joint was sealed on the exterior, the interior side of the joint
was filled with resin putty and sanded. Finally, fiberglass lamination
sheets were layered over the joint and injection holes to completely
seal the joint. Re-inspection found the joint to be water tight.

With limited access to the existing line, repairs were extremely limited.
The old line will be decommissioned after the new outfall is put into
service.

Restoring structural integrity

Reliable replacement

Replacement of the Outfall Trunk Sewer consisted of approximately
9,700 linear feet of pipe. Hobas supplied 8,500 feet of 72-inch centrifugally cast, fiberglass-reinforced, polymer mortar (CCFRPM) pipe
that was installed by open cut. Included in the project was 505 feet
of 72-inch CCFRPM jacking pipe that was utilized on two crossings
— beneath Cliff Avenue and Interstate 229. The South Dakota Department of Transportation reviewed and approved the use of the installation method as well as the pipe materials.
“The remaining length of pipe was smaller-diameter pipe connecting
to the city’s equalization basins, and the installation of an additional
siphon pipe under the Big Sioux River. There are several hundred additional feet of smaller-diameter lateral connections as well,” Cotter said.
After the pipe was installed, the required tests and inspections were
performed. “Individual joint air tests were conducted at each individual
joint to an air pressure of 3.5 pounds per square inch,” Posten said.
“A mandrel test was performed through the entire line to test for outof-roundness or deflection after backfilling was complete. Finally, we
performed a closed-circuit video inspection through the entire line as
a final inspection for leaks or defects and to document pre-operation
conditions.”
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The new 72-inch Outfall Trunk Sewer allows for continued population
growth and increases the overall capacity of the city’s sewer system by
approximately 21 million gallons per day, which will reduce the risk
of backups and sewer overflows. The new 72-inch outfall project is the
last phase of a major replacement project of the city’s main trunk sewer
that included four separate segments of the Central Main and three
separate segments of the Sioux River South Interceptor sewers along
the Big Sioux River, varying from 36- to 60-inch pipes.
Construction took approximately 16 months from start to completion.
The contractor, H&W Contracting, LLC of Sioux Falls, has successfully completed numerous water main, sanitary sewer, and storm sewer
projects for the City of Sioux Falls and surrounding municipalities in
the four-state area.
The Sioux Falls Water Reclamation Division continues to develop and
improve the city’s infrastructure. During 2016-2017, the city expected
to complete a Water Reclamation and Collection System Master Plan
that will assist with planning for the next 20 to 100 years.
ERIN BOUDREAUX is marketing manager with Hobas Pipe USA
(www.hobas.com).

Survey of drinking water
infrastructure needs

EPA report documents the growing cost to fix
the nation’s drinking water systems.

In March, the Environmental Protection Agency published its 2015

Drinking Water Infrastructure Needs Survey and Assessment (DWINSA). The report concluded, “The nation’s drinking water utilities need
$472.6 billion in infrastructure investments over the next 20 years for
thousands of miles of pipe as well as thousands of treatment plants,
storage tanks, and other key assets to ensure the public health, security,
and economic well-being of our cities, towns, and communities.” This
estimate represents Drinking Water State Revolving Fund (DWSRF)eligible infrastructure projects necessary from Jan. 1, 2015, through
Dec. 31, 2034.
The national total comprises the infrastructure investment needs of the
nation’s approximately 49,250 community water systems, 21,400 notfor-profit noncommunity water systems, American Indian water systems, and Alaska Native Village water systems. The DWINSA relied
primarily on a statistical survey of public water systems. The survey
response rate was 99.7 percent (2,592 responses from 2,600 systems
surveyed), the highest response rate in the history of the DWINSA,
providing a high degree of confidence in the statistical precision of the
assessment’s findings, according to EPA.

The estimate covers infrastructure needs that are eligible for (but not
necessarily financed by) the DWSRF, including installation of new
drinking water infrastructure and rehabilitation, expansion, or replacement of existing infrastructure. The reported projects may be needed
to address existing infrastructure that is deteriorated or undersized,
ensure compliance with regulations, provide system resilience, improve energy efficiency, or improve cost effectiveness. Cost estimates
include engineering and design, purchase of raw materials and equipment, construction and installation labor, and final inspection.
EPA conducted five previous DWINSAs in 1995, 1999, 2003, 2007,
and 2011. Total national need increased by about 1 percent in both
the 2007 and 2011 Assessments, essentially the same statistical result
as the 2003 findings. However, the 2015 assessment reveals a 10 percent increase in the estimate of total national need, with survey data

Figure 1: Total 20-year need by project category (billions of January 2015 dollars).
Image: U.S. Environmental Protection Agency

indicating the largest increase in rehabilitation and replacement needs
for existing infrastructure, specifically in the water transmission and
distribution project category. This increase was seen in both mediumand large-sized systems.
EPA grouped water system infrastructure needs into four major categories based on project type (see Figure 1 and Table 1):
• drinking water source,
• transmission and distribution,
• treatment, and
• storage.
An additional “other” category comprises projects that do not fit into
one of the four, such as system-wide supervisory control and data acquisition (SCADA) or emergency generators.
Source water needs include construction or rehabilitation of surface
water intake structures, drilled wells, and spring collectors. Needs for
dams and raw water reservoirs, which are not eligible for DWSRF
funding, are excluded from the assessment.
The transmission and distribution category includes projects for rehabilitation and replacement of existing water mains, installing new pipe
to eliminate dead end mains and the resulting stagnant water, installing new mains in areas where existing homes do not have a safe and
adequate water supply, and installing or rehabilitating pumping stations to maintain adequate pressure. It also includes projects to address
replacement of appurtenances, such as meters to record flow and water
consumption, backflow-prevention devices to avoid contamination,
and valves for controlling flows and isolating problem areas during
repairs.
The treatment category includes construction, expansion, and rehabilitation of facilities to reduce contamination through treatment processes.
Treatment systems range from a simple chlorinator for disinfection to
a complete conventional treatment system with sedimentation, filtrajuly 2018
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tion, disinfection, laboratory facilities, waste handling, and computer
automated monitoring and control devices.
The storage category includes projects to construct, rehabilitate, or
cover finished water storage tanks, but excludes dams and raw water
reservoirs unless the raw water basins are located at the treatment facility and are part of the treatment process.
EPA estimated that community water systems currently have a total
of 2.2 million miles of transmission lines and distribution mains. EPA
reported that, based on its census and statistical samples:
• large systems (serving more than 100,000 people) have approximately
607,400 miles of pipe and average 943 miles per system;
• medium-sized systems (serving between 3,301 and 100,000 people)
have approximately 1,234,300 miles of pipe and 134 miles per system;
and
• small systems (serving fewer than 3,301 people) have approximately
379,600 miles of pipe and average 9.5 miles per system.

Funding water system needs

Despite this growing need to repair and replace water system infrastructure, in a report released in May — Go Back to the Well — the
Natural Resources Defense Council (NRDC) said that only a few states
are adequately leveraging federal dollars to shrink the infrastructure
funding gap. The report highlights financing strategies for states to better fund the water infrastructure serving millions of Americans.
“Despite the looming funding gap, states aren’t thinking about how to
meet that future need and are essentially funding water infrastructure the
way you or I would manage our checking account,” said Rob Moore,
director of NRDC’s Water & Climate Team. “Each year, they just add
up how much EPA gives them, plus a small state match, and that’s the
amount of assistance they plan to provide to help communities fix their
drinking water and sewer systems. That’s not going to cut it.
“Using more creative financial tools, like issuing bonds and using
their [State Revolving Funds] (SRFs) to issue loan guarantees could
greatly expand infrastructure funding,” Moore said. “Those increased
funds could determine which states are prepared to weather the coming
storms.”
States have accepted tens of billions of dollars in federal assistance to
set up Clean Water and Drinking Water SRFs, but most states are doing
very little to grow the amount of financial assistance they can provide,
NRDC said. The group’s report shows how states could maximize their
SRFs and provide more financial assistance to support communities’
water infrastructure needs.
EPA estimates that $745 billion is needed just to meet and maintain
existing public health and environmental standards. Another $448 billion to $944 billion will be required to adapt water systems to deal with
flooding, sea level rise, droughts, and other impacts of climate change.
For example, 2012’s Hurricane Sandy caused more than $5 billion in
damage to wastewater infrastructure in New York and New Jersey.
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Table 1: Total 20-year need by system size/type and project category
(billions of January 2015 dollars) Image: U.S. Environmental Protection Agency

In addition to taking federal dollars, states are allowed to issue bonds to
increase their SRFs’ financial capacity, as well as issue loan guarantees
to provide credit assistance for water infrastructure projects, making it
easier for communities to secure private financing.
However, the vast majority of states do little to expand the financial
capacity of their SRF programs. Only New York, Massachusetts, Ohio,
and Indiana have regularly leveraged their SRFs through the sale of
bonds and steadily increased the capacity of their programs. Twentyeight states have not issued any bonds to expand their SRF financing.
Most states have done relatively little. Through 2015, even states like
Wisconsin and Pennsylvania, which have relatively large SRF programs, had done little to grow their SRFs using their own resources,
instead relying on the incremental growth afforded by annual federal
assistance.
NRDC identified four actions federal and state governments can take to
help close the funding gap to improve the nation’s water infrastructure:
• Congress should triple appropriations for the Clean Water and Drinking
Water SRFs from the current level of $2 billion to $6 billion annually.
• States should make loan guarantees available to more easily and
cheaply finance drinking water, wastewater, and stormwater projects.
• States should leverage additional funding for their SRF programs by
issuing bonds.
• Congress should allow states that increase the funding of their SRFs
to provide additional subsidized assistance to meet the needs of lowincome communities and catalyze investments in projects that are currently underrepresented in SRF portfolios.
Download the EPA’s 2015 Drinking Water Infrastructure Needs Survey
and Assessment at www.epa.gov/drinkingwatersrf/epas-6th-drinkingwater-infrastructure-needs-survey-and-assessment.
Download the NRDC report, Go Back to the Well, at www.nrdc.org/
resources/go-back-well-states-and-federal-government-are-neglectingkey-funding-source-water.
Information provided by the U.S. Environmental Protection Agency
(www.epa.gov) and the Natural Resources Defense Council (www.nrdc.org).

Researchers expect that if trends continue, by 2050, between 4,000 and 36,000 dams will be removed in the United States.

Addressing aging dams
Portland State University study finds it may be cheaper
to remove dams than repair them.
A new study by Portland State University researchers finds billions of
dollars could be saved if the nation’s aging dams are removed rather than
repaired, but also suggests that better data and analysis is needed on the
factors driving dam-removal efforts.
The study, published online in May in the journal River Research and
Applications, analyzed the best available national data to compare the
trends and characteristics of dams that have been removed with those
that remain standing. The researchers expect that if trends continue, by
2050, between 4,000 and 36,000 dams will be removed.
The study found that a high-end cost estimate of removing 36,000 dams
would be roughly $25.1 billion, a significant savings compared with the
estimated rehabilitation costs. The American Society of Civil Engineers
estimates that more than $45 billion would be needed to repair and upgrade roughly 2,170 high-hazard dams — those that pose the greatest
threat to life and property if they fail. The Association of State Dam
Safety Officials estimates it would cost $64 billion to rehabilitate all of
the U.S. dams that need to be brought up to safe condition, according to
the study.
“I think it’s time for a re-invigorated public process around managing the
risks dams and aging dam infrastructure pose to public safety throughout
the U.S.,” said Zbigniew Grabowski, a Ph.D. candidate in PSU College
of Liberal Arts and Science’s Earth, Environment & Society program
and the study’s lead author. “It’s difficult to assess the actual public safe-

ty hazards and the most cost-effective ways of mitigating those hazards
because the data on dams and dam removals has not been systematically
compiled in a way that allows for robust analysis by government agencies or independent researchers.”
The study found that hydroelectric and water-supply dams were the
types most disproportionately removed, a finding that suggests more nuanced conversations about what drives the removal of dams is necessary.
Grabowski said the choice between removing or rehabilitating dams is
often framed as a cost-benefit tradeoff between the ecological, social,
and economic impacts of dams.
“Yet we should also be looking at how including the public in dam safety
decisions might increase the number of dams that don’t make sense to
rehabilitate,” he said.
The study recommended that more detailed data needs to be made public and data collection on removed and rehabilitated dams needs to be
standardized to allow for more robust comparative research and betterinformed decisions at the national, state, and local levels.
Additionally, dam policy officials and researchers need to take an interdisciplinary approach and draw knowledge from dam safety engineering, ecological restoration, social science, and technology as well as the
communities affected by dams and their removals.
The study’s other authors were Heejun Chang, a geography professor,
and Elise Granek, an environmental science and management professor.
They are both faculty fellows at PSU’s Institute for Sustainable Solutions.
Information provided by Portland State University (www.pdx.edu).
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MONUMENTAL LOGISTICS

Renovation of St. Louis’ Gateway Arch landscape and museum involves
numerous sitework challenges.
By Michael Pranger

When the Gateway Arch opened in downtown St. Louis in 1965, the 630-foot monu-

ment exemplified innovation in architecture, structural engineering, and construction
expertise. Five decades later, the sitework challenges of renovating the Arch’s historic landscape and expanding its subterranean museum are a showcase of logistical
complexity.

The renovated park features a new circulation loop with more than
five miles of accessible pedestrian pathways, a new irrigation
system, and amended soil and sod. Photo: © JohnLangholz, 2017

Constraints on all four sides limited access points and the ability to transport materials
to the iconic monument, which is situated at the center of a 70-acre site. To the east
is the Mississippi River, the region’s foremost waterway (and the source of two flood
events that significantly impacted construction activities). And to the west is a major
interstate highway that separates the Arch from the densely occupied downtown area.
Further complicating this scenario, the Gateway Arch had to remain open, accessible,
and fully operational throughout the three-year project. Because this tourist destination attracts about 4 million visitors annually, our team had to be constantly vigilant
in managing pedestrian traffic while maintaining a safe, orderly site so visitors could
fully enjoy their experience.
As a designated National Historic Landmark, the site was subject to requirements
that included archaeological monitoring as well as protection and documentation of
existing historic elements.
The project’s scale and complexity necessitated development of a comprehensive
site logistics and phasing plan. This coordinated strategy involved completing all
sitework on the north and south park areas prior to executing the museum expansion
portion of the assignment. Essentially, it was the opposite approach to working from
the inside-out.

The 70-acre Gateway National Park is constrained by the Mississippi
River, an interstate highway, and downtown St. Louis, creating
sitework challenges. Photo: © JohnLangholz, 2016

Construction barriers that were erected to allow visitors to safely access the Arch also
restricted site-wide access for construction workers. To overcome this obstacle, we
had to use duplicate equipment in some cases to facilitate efficient transporting of
materials between the north and south parcels of the site.

Creating a pedestrian-friendly experience

The goal of the project’s first phase was to create a more pedestrian-friendly experience for visitors, with easier access from downtown St. Louis and the riverfront. This
includes a new land bridge that spans over the highway to provide safe, convenient
access to the Arch from downtown.
The renovated park grounds feature a new circulation loop that encompasses more
than five miles of accessible pedestrian pathways. Our work involved re-grading the
site and installing new landscaping, a new irrigation system, and amended soil and
sod.
However, as sitework began we discovered that the condition of the existing soils
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View from the top the Gateway Arch, showing the West Entry of the
museum (foreground), the new land bridge over the highway,
and the Old Courthouse and downtown St. Louis.
Photo: Katharine McClellan, JCDA

was much worse than the geotechnical report indicated. Just below the
grassy surface lay decades of debris from abandoned and demolished
buildings previously located on the site.
To address this issue, we created a large area onsite for evaluating and
sorting the existing subgrade material into soil that could be reused and
rubble that was transported offsite. Specialized skeleton buckets and
screeners helped us complete this sorting process and retain as much
geotechnical material as possible.
Though labor intensive, this double handling of soil material was a vital step for implementing the overall landscape design, which involved
replacing the 800 existing Ash trees on the grounds’ processional allées
with London Plane trees.
A considerable portion of the site consisted of a vegetation protection
zone (VPZ) that was not permitted to be compressed or compacted
by installations because of its fragile root systems. All work in those
areas had to be completed by hand or by directionally boring below the
surface using trenchless technology.
Over the decades, the urban site had undergone significant construction activity, yet the available records of buried utility lines and other
hazards were incomplete and potentially inaccurate.
Our team used a combination of leading-edge subsurface utility
mapping technologies to ensure the Arch and existing subterranean
museum remained fully operational during construction, with no interruption to critical utility systems. Ground penetrating radar and other
electronic locating devices helped us supplement historical data and
other traditional approaches to underground surveying. This data now
provides an accurate record of the site for future use.

Expanding the museum

The project’s second phase involved a 50,000-square-foot subterranean addition to the existing 100,000-square-foot museum, including creation of a dramatic new entrance and upper-level lobby facing
downtown St. Louis.
Constructed with cantilevered solid steel beams and custom glazing,
the reinforced roof deck features 2,400 cubic yards of post-tensioned
concrete, as well as 189,000 cubic feet of geofoam blocks to eliminate
additional excessive weight on the roof deck.
Mass excavation for the museum involved a fully shored hole approximately 30 feet deep. We used a resonant breaking machine to limit
vibration in the removal of concrete pavement and specialty conveyors
for installation of the reinforced soil slopes along the east bank of the
Arch grounds and around the museum. This specialty slope is stabilized with layers of geogrid and fiber-infused soil.
Overall, this ambitious project required extensive coordination among a
large team of consultants, architects, archeologists, governmental agencies, and subcontractors working on the project — often simultaneously.
In total, the project involved moving 300,000 cubic yards of earth,

Museum at the Gateway Arch
As part of Michael Van Valkenburgh Associates (MVVA)
team that won the 2010 City+Arch+River international
design competition, Cooper Robertson and James
Carpenter Design Associates (JCDA) with Trivers Associates
designed the significant expansion and renovation of the
Eero Saarinen-designed Museum of Westward Expansion,
located directly below the iconic Gateway Arch. The
museum is scheduled to open July 3, 2018. The museum
improvements are one part of MVVA’s comprehensive
expansion and renewal of the National Park’s Dan Kileydesigned 91-acre landscape with dramatically improved
connections to downtown St. Louis.
JCDA’s work has primarily focused on planning and design
of the museum expansion’s new West Entry and public
spaces. JCDA applied its design approach founded on the
experience of light in the built environment, to the entry
sequence and the new main public spaces of the Museum
Arrivals Hall, which lead down to and connect with renewed
exhibitions and the renovated Saarinen museum below the
Arch. Beyond transforming, modernizing, and improving
the museum, the project goal was to better integrate the
new and original museum within the National Park Service’s
Gateway Arch landscape and improve connectivity between
the park to the Old Courthouse and into downtown St.
Louis. JCDA and Cooper Robertson created a new civic
space that engages with and reinforces the presence of the
international icon of the Arch, while directly supporting the
revitalization of downtown St. Louis.
Watch a time lapse video of museum construction at
https://vimeo.com/268616120.
Information provide by v2com (www.v2com-newswire.com),
an international newswire specializing in design, architecture,
and lifestyle.
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which is the equivalent of 19 football fields each piled with 10 feet of
dirt. This included 80,000 cubic yards of mass excavation and haul off
and the installation of more than 150,000 cubic yards of specialty and
amended soils. The project involved creating nine acres of exposed aggregate walkways as well as constructing a new infrastructure of storm
sewers, extensive underdrain systems, sanitary sewers, water mains,
and underground electrical duct banks.
More than 50 pieces of sitework equipment were commissioned, including bulldozers, high lifts, 300- and 400-size excavators, a tractor
with 17-cubic-yard pans, and a directional boring machine. Smaller
specialty equipment included conveyors and low-impact skid loaders.
With the July 2018 opening of the reimagined Gateway Arch National

Water quality impacts of
cured-in-place pipe repair
Review of common construction practice finds environmental
contamination and need for improved oversight and monitoring.

An in-depth review of environmental protections for a common storm-

water culvert repair practice — cured-in-place pipe (CIPP) repair
— has revealed differing installation practices across states, water
contamination incidents in 10 states and Canada, and lack of safety
data for existing installation practices.
Funded by six states, Purdue University researchers examined past water contamination incidents, environmental studies, industry practices,
and construction specifications from 32 states. Creek, river, pond, and
sometimes drinking water contamination incidents were found in 10
states: Alabama, California, Colorado, Connecticut, Florida, Georgia,
Minnesota, Oregon, Vermont, and Washington.

Of the 32 states that responded to the researchers’ request for information, only four states required water testing after the construction
procedure, and the test methods used were often not the same. Nine
states had no formal requirements to oversee or monitor the procedure’s environmental impacts.
Andrew Whelton, Ph.D., associate professor of civil engineering and
environmental and ecological engineering at Purdue, said many states
and municipalities are beginning to re-examine how CIPP is used and
lessen the potential harm to nearby water and air.
“State transportation agencies want to repair their infrastructure with46
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Park, visitors have new opportunities to access and experience the tallest man-made monument in the Western Hemisphere.
By weaving the international icon into the fabric of the region, the
expansive park strengthens connections to downtown St. Louis and the
riverfront while creating an inspiring urban oasis. Ultimately, it revitalizes an enduring symbol of St. Louis and the Gateway of the West for
generations to come.
MICHAEL PRANGER is vice president of operations at Castle Contracting, LLC
(www.digcastle.com), which provides turnkey site preparation services, site
utilities, earthwork, subsurface utility mapping, and trenchless technology
directly to owners; general contractors; and mechanical, electrical, plumbing,
and fire protection contractors. He can be reached at michael.pranger@
digcastle.com.

out having to worry about fish kills, drinking water contamination, or
chemical incident cleanup,” he said. “There have been some significant
incidents.”
A popular method of repairing stormwater culverts under roadways,
CIPP utilizes resin-impregnated fabric that is hardened inside a damaged pipe using pressurized steam, hot water, or UV light, creating a
new plastic pipe inside the old, damaged pipe.
The process, if not well controlled, can release a worrisome mix of
hazardous chemicals into the air and water, although what exactly is
discharged, and how that varies site to site, is just beginning to be understood.
“In 2014, waste produced at an Alabama culvert repair site was found
to be acutely contaminated and dissolved a freshwater organism,”
Whelton said. “While the technology has been around for 30 years,
there are very few laboratory and field studies on possible environmental effects.”
Previous research found that the chemical plume created during the
steam-based CIPP installation process released chemical vapors, not
just steam. It also contained known air pollutants, suspected endocrinedisrupting chemicals, and known and suspected carcinogens. The
California Department of Public Health issued a statewide notice about
potential hazards after its own investigation and the prior study.
As part of the review, Purdue graduate student Kyungyeon Ra stated
that at one Colorado site, “People reported an odor in their drinking
water.” Upon investigation, the community discovered high styrene
levels in their drinking water, which were traced back to an upstream
stormwater culvert repair gone wrong, she said.
“We are continuing to investigate whether the 13 water contamination
incidents we found are outliers or are typical of CIPP installations,”

she said, though, water contamination was reported for all of the field
studies reviewed.
As part of her research, Kyungyeon found that although styrene — suspected to be a carcinogen — was the chemical most often reported in
the 13 incidents studied, acetone, benzene, trimethylbenzenes, among
others, were also sometimes found.
Chad Jafvert, Ph.D., a professor of civil engineering and environmental
and ecological engineering at Purdue, said the purpose of the research
is to better understand CIPP risks and incident causes.
“This research is being performed to identify any environmental exposures from CIPP and find ways to improve the practice to make this
technology safer for the environment and for people,” Jafvert said.
John Howarter, Ph.D., assistant professor of civil engineering and environmental and ecological engineering at Purdue, echoed the need for
more data and open communication regarding the risks of infrastructure repair. “This report summarized data from many independent state
agencies; being able to see the big picture will help reduce incident
risks,” he said.
Based on the research team’s findings, they recommend that those who
perform, oversee, and monitor CIPP repairs enact several precautions
until more research is conducted. Recommendations include:
• Contractors should use impermeable plastic sheets immediately upstream and downstream of the pipe to prevent materials from entering
the environment.
• Water flow should be diverted from the pipe until a complete resin cure
has been established. This can vary depending on the material used, as
well as the thickness of the material, the curing method, the condition
of the pipe, and the ambient temperature.
• The new CIPP should be rinsed with water and the waste collected.
• Nearby waters should be tested before and after the repair for a variety
of chemicals, not just styrene.

A common water pipe repair process that uses resin to build a new liner in existing
pipe is coming under increased scrutiny because of concerns about environmental
and health effects, according to researchers at Purdue University.
Photo: Purdue University

The research was funded by six state transportation agencies under the
Transportation Pooled Fund Program. The study follows prior work by
several transportation agencies and Purdue University researchers to
better understand how to limit chemical emissions and environmental
impacts.
“Health officials and worker safety professionals will also benefit from
this study. Similar construction practices and materials are used for
sanitary sewer CIPP installations,” Whelton said.
The agencies that supported the pooled fund project include the
Virginia Department of Transportation, California Department of
Transportation, Kansas Department of Transportation, New York State
Department of Transportation, North Carolina Department of Transportation, and Ohio Department of Transportation.
Additional states that provided information include Alabama, Colorado, Delaware, Florida, Iowa, Idaho, Indiana, Kentucky, Louisiana,
Massachusetts, Maine, Michigan, Minnesota, Montana, New Mexico,

Purdue University assistant professor Andrew Whelton (left) said that although a
process of repairing stormwater culverts has been used for approximately 30 years,
still not much is known about the chemicals released into the water during the repairs.
Photo: Purdue University

Nevada, Oregon, Pennsylvania, South Dakota, Tennessee, Texas, Utah,
Washington, Wisconsin, and Wyoming.
A copy of the research paper is available at https://doi.org/10.1002/
awwa.1042.
Information provided by Purdue University (www.purdue.edu).
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Announcements of U.S. wind farm projects — on shore and offshore — continued at a strong pace in the first half of 2018.

A windy future
Strong demand continues to drive wind power development.
Strong demand for affordable, reliable wind energy drove a busy
first quarter for new U.S. wind farm announcements. Wind power’s
low cost and stable energy prices motivated utility and non-utility
customers to sign contracts for 3,500 megawatts (MW) of U.S. wind
capacity in the first quarter of 2018, a high-water mark in recent years,
according to a report by the American Wind Energy Association
(AWEA). The U.S. Wind Industry First Quarter 2018 Market Report
(www.awea.org/1q2018) also reveals 5,523 MW in first quarter wind
project announcements, adding to a total of 33,449 MW of wind power
capacity in the combined construction and advanced development
pipeline.
“Word is out that wind power is an excellent source of affordable,
reliable, and clean energy,” said Tom Kiernan, CEO of AWEA. “Our
industry is consistently growing the wind project pipeline as leading
companies, including utilities and brands like AT&T and Nestle, keep
placing orders. Strong demand for wind power is fueling an economic
engine supporting a record 105,500 U.S. wind jobs in farm and factory
towns across the nation.”
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Utilities and Fortune 500 brands both continue to scale up investments
in wind energy because it makes good business sense. The cost of wind
power has fallen by two-thirds since 2009, making wind cost-competitive with other energy sources. In fact, in strong wind resource regions
such as the Great Plains and Texas, wind is the most cost-effective
source of new electricity, AWEA said. And because wind power has no
fuel costs, buyers can lock in low rates for decades to protect against
future fuel price spikes.
Wind energy customers signed more than 3,500 MW in long-term
contracts — power purchase agreements (PPAs) — in the first quarter. That’s the highest volume of PPA announcements in any quarter
since AWEA began tracking them in 2013. Six companies, including
Adobe, AT&T, and Nestle, signed wind PPAs for the first time, while
Bloomberg, Facebook, Nike, and T-Mobile became repeat customers.
In addition, utility buyers including PacifiCorp and DTE Energy made
large-scale announcements to develop and own wind power.
Across the country, 36 wind projects representing a combined 5,523
MW announced that they either began construction or entered advanced development in the first quarter. Construction started on 1,366
MW of wind capacity and 4,158 MW entered advanced stages of development, which includes projects that have found a buyer for their
energy, announced a firm turbine order, or have been announced to
proceed under utility ownership. The full pipeline of wind farms under

construction or in advanced development now totals 33,449 MW, a 40
percent increase compared with this time last year and the highest level
since this statistic was first measured at the beginning of 2016.
Seven new wind farms came online across seven states in the quarter,
totaling 406 MW. In total, there are now 89,379 MW of installed wind
capacity in the United States. That’s more than 54,000 wind turbines
operating in 41 states plus Guam and Puerto Rico and enough installed
capacity to power more than 27 million American homes.

More wind project announcements

Southwestern Electric Power Co. (SWEPCO), an American Electric
Power company, announced in May that the Arkansas Public Service
Commission determined the Wind Catcher Energy Connection project
is in the public interest. Wind Catcher Energy Connection is a major
wind farm and a dedicated power line that will bring energy to AEP
customers in Arkansas, Louisiana, Oklahoma, and Texas. The $4.5
billion project includes the acquisition of a 2,000-MW wind farm
under construction in the Oklahoma Panhandle and construction of
an approximately 350-mile dedicated power line that will carry the
wind energy to the Tulsa area, where the existing grid will deliver it to
customers.

wind energy projects. Vineyard Wind seeks to build the first large-scale
offshore wind farm in the United States.
Under Massachusetts law, the selection of Vineyard Wind by the
EDCs and Department of Energy Resources allows all parties to begin
negotiations to secure all necessary transmission services and power
purchase agreements to facilitate the delivery of offshore wind electricity to Massachusetts customers. With passage of An Act to Promote
Energy Diversity in 2016, Massachusetts required the state’s EDCs to
procure 1,600 MW of offshore wind energy within the next decade,
resulting in intense competition among offshore wind lease holders for
long-term contracts with utilities in Massachusetts.
Vineyard Wind recently took another significant step in its effort to
build the first large-scale offshore wind farm in the United States by
submitting the project’s Draft Environmental Impact Report with state
regulators. The filing advances the company’s proposal to construct an
800-MW wind farm 15 miles south of Martha’s Vineyard while maintaining Vineyard Wind’s early timetable to begin construction in 2019
and become operational by 2021.

Wind Catcher is the largest single-site wind project in the United
States. The wind farm is under development by Invenergy in Cimarron
and Texas counties in the Oklahoma Panhandle. SWEPCO and PSO
will purchase the facility at completion, which is scheduled for the
fourth quarter of 2020.
Ameren Missouri, a subsidiary of Ameren Corporation, also announced
that it entered into an agreement to acquire, after construction, a 400MW wind farm in northeast Missouri, the largest ever in the state. The
facility would be built by an affiliate of Terra-Gen, LLC in Adair and
Schuyler counties. Groundbreaking is expected in summer 2019.
The wind farm will consist of 175 American-made wind turbines that
will stand more than 450 feet above the ground. These types of turbines
will be among the most technologically advanced in the state. Energy
produced by the wind farm will power an estimated 120,000 homes
by 2020.
The wind farm is enabled by the expanded transmission capacity made
possible by Ameren Transmission Company of Illinois’ Mark Twain
Transmission Project, approved in January by the Missouri Public
Service Commission. The Mark Twain Transmission Project has a
targeted in-service date of December 2019.
Ameren Missouri’s planned investments include approximately $1 billion to build wind generation projects in Missouri and possibly neighboring states, resulting in at least 700 MW of new wind-generated
energy by 2020.
The Massachusetts Electric Distribution Companies (EDCs) announced that Vineyard Wind’s proposed 800-MW wind farm and
electricity transmission project advanced as a preferred solution in the
Massachusetts Green Communities Act Section 83C RFP for offshore

Stantec announced in late May that it was selected to lead environmental assessment for the Skipjack Wind Farm, an offshore wind project
being developed by Deepwater Wind off the coast of Maryland. Deepwater Wind is the only company to fully build and operate an offshore
wind farm in the United States, the Block Island Wind Farm located off
the coast of Rhode Island.
Deepwater Wind’s 120-MW Skipjack Wind Farm is Maryland’s first
offshore wind farm, with the potential to deliver enough renewable
energy to power 35,000 Maryland homes.
Stantec, which has a team based locally in Laurel, Md., along with
technical and regulatory experts along the East Coast, will lead a
team of local biologists, engineers, marine archaeologists, and other
researchers to conduct extensive marine and environmental assessments. Stantec is supported by Maryland-based environmental firms to
facilitate the project’s state and federal permitting efforts.
Economic and environmental benefits of wind power, as well as indepth market trends, are available in AWEA’s U.S. Wind Industry Annual Market Report 2017 at http://www.awea.org/amr2017.
Information provided by the American Wind Energy Association (www.awea.
org), Southwestern Electric Power Co. (https://swepco.com/info/projects/windcatcher), Ameren Missouri (www.ameren.com/missouri), Vineyard Wind (www.
vineyardwind.com), and Stantec (www.stantec.com).
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Engineers planning a transit line, roadway, or other linear infrastructure need to research, evaluate, and
validate a range of location-based information for land acquisition and appraisal.

Spatial tools
Location technology simplifies transportation projects
from beginning to end and beyond.
By Tara Bleakley

Location technology plays an important role in supporting decisions
before, during, and after a transportation project. Whether you are new
to location technology or are regularly taking advantage of it, here’s
how it can help throughout a project’s life cycle.

Construction and management of roads, rails, transportation facilities,
and transit lines requires the application of accurate location-based
data at each project phase. Location technology provides tools to collect and analyze geospatial data, allowing transportation engineers to
more efficiently locate, design, and build transportation infrastructure.
This includes tools to determine route assignment, land use forecasting, and to help review whether proposed infrastructure is economical
and environmentally compatible.
Transportation engineers and their project teams require consistent
access to continually updated spatial data to support projects. This includes parcel boundaries, property attributes, ownership information,
land value, zoning, environmental data, transaction history and deeds,
demographics, school boundaries and districts, hazards, aerial imagery, the county assessor’s property value, land use, and many more
attributes. Managing all of this data is challenging, particularly if it’s
coming from multiple sources, or if data is outdated and unreliable.
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Location technology is an essential tool for transportation engineers because it’s a powerful way to gather intelligence from a variety of data,
sourced from GIS, aerial maps, property information, and also an organization’s own database. Information is continually updated to ensure the
most accurate information is used for asset management and analysis, and
can be easily translated into insights that support decision making, starting
at the project’s conception phase and continuing well after completion.

Simplified planning and pre-construction

Location technology is used to analyze sites quickly and efficiently, supporting civil engineers with data to conduct research and make decisions
relating to planning and pre-construction. Transportation engineers looking to route a transit line and plan new infrastructure need to research,
evaluate, and validate a range of location-based information for land
acquisition and appraisal. Location technology supports the entire spatial
analysis workflow in one place, providing the ability to virtually gather
specific visual datasets on hundreds of miles of land without having to
visit multiple sites that may not meet project requirements.
When planning new infrastructure, location data can be used to guide
design and implementation. A location technology platform can provide property attributes including size, location, geometry, and other
data points necessary to inform how a project will be executed. Access
to instant, updated data includes recent sales in a given area, similar
properties for price comparison, and the ability to filter for attributes
such as land use and zoning.
Transportation engineers can collect the information they need to take
inventory of land and begin to develop forecasts for proposed projects.
This includes population, land use, economic activity, transportation
facilities and services, travel patterns and volumes, population growth,

Continually updated spatial data required to support transportation projects includes parcel boundaries, property attributes,
ownership information, land value, zoning, environmental data, transaction history and deeds, demographics, school
boundaries and districts, hazards, aerial imagery, the county assessor’s property value, land use, and more.

and plans for new residential communities or business parks. With all of
this information on one platform, transportation engineers can begin to
forecast how new infrastructures will perform, and effectively prevent
problems such as traffic congestion or premature decay of structures.
Reviewing proposed transit routes based on property attributes such as
current property land use, zoning, and land values offers insights into
route variations and which routes will ultimately be the most efficient
and offer the fewest obstacles. Transportation engineers can more easily determine the spatial context of plans, using actionable location
data to access all of the information that’s needed.
For complex acquisitions like tunnels and bridges, location technology
allows engineers to start the acquisition process faster by providing
accurate and current information on ownership, land value, and owner
contact information to help streamline the process as much as possible.
A location technology platform can also facilitate communication with
property owners. This is critical in the planning stages for multiple
reasons, including the desire to purchase or lease land and to remain
transparent about how the proposed route will impact the owner and
neighboring properties. With access to complete owner information,
transportation engineers can streamline the communication process
with tools that auto-generate mailing labels or notifications to ensure
land owners get information quickly.
Relocation of property owners can be a complex process, but if this is
needed, location technology offers comprehensive spatial analysis and
parcel information for the region (not just the project area), making it
easier to identify comparable properties, including review of property
ownership information, deed, and transaction history.

Maximize productivity and collaboration

Location technology benefits transportation engineers and their project
teams well beyond initial project phases. The collaborative nature of
location technology helps teams work with data more efficiently to
improve productivity through the entire project cycle.
Using a cloud-based location intelligence platform for spatial analysis
ensures your entire team is using the same information when reviewing assets. Decision-making and action items are more effective when
everyone has eyes on the same data and are receiving the same updates.
Additionally, a strong location intelligence platform breaks down silos
that can occur when information is gated or inaccessible by supporting
the work of the GIS scientists/experts on your team, as well as novice
users needing to perform spatial analysis to complete their work.
A location intelligence platform allows you to load layers of project
data for visual analysis, making it easier to understand and review
complex sets of information during construction. For example, a location intelligence platform can illustrate impacted parcels, show when
projects are expected to cross multiple jurisdictions, and will present
contact information for all of the agencies and municipalities that a
company must collaborate with during construction.

Optimize post-project asset management

Transit lines require ongoing review for maintenance, upgrades, audits,
revaluations, and reporting. A location technology platform makes
it easier for project teams to continually review assets and property
information after projects are completed. Transportation engineering
teams can visualize plans and view time-stamped data and updates to
efficiently track and manage all transit projects after they are complete.
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For example, tracking environmental data or population changes can
help in monitoring corrosion control or maintenance requirements such
as repaving. The work doesn’t end when the project is complete.

For example, teams can layer data to view environmental conditions
together with infrastructure deterioration and determine if there is a
correlation that should be considered for future projects.

When maintenance and upgrades become necessary in the post-project
phase, location technology helps the organization communicate internally and monitor status of the issue. Everyone has the same current
information, which goes a long way in reducing unnecessary rework or
communication breakdowns.

Optimize project life cycles

Reducing rework protects profit margins, and time and money wasted
on unnecessary rework is a common challenge for transportation engineering teams. Here’s an example of how location technology can
help: Engineers can tag a section of a freeway for review and then note
if there is a need to send a technician to handle a maintenance issue.
The status on that particular freeway section can be uploaded and managed on the platform to ensure every team and department has current
information. Everyone will know when the issue is open and can get an
update on exactly how and where it’s being resolved.
As assets are continually monitored in the post-project phase using location technology, they can provide critical insights for future projects.
Transportation engineers can compare various data points to determine
how well earlier projects are performing against the initial objectives.

Transportation projects are characterized by asset-intensive holdings,
with millions of dollars invested annually in procurement and management. Planning and maintaining transportation is complex, and engineers face many challenges associated with pre-construction, design,
construction, and maintenance of transportation infrastructure systems.
Location data has always been available to transportation engineers,
but how it’s used has changed. The critical spatial component to transportation asset management becomes easier and more efficient when
using location technology to gather, track, analyze, and manage spatial
data. Engineers now have the ability to leverage the power of location
and support asset management more effectively through the duration of
a project’s life cycle and beyond.
TARA BLEAKLEY is data and analytics director for Digital Map Products
(www.digmap.com), a pioneer in geospatial mapping technology and location
intelligence. Bleakley has 20 years of experience in the building and real estate
industry, including GIS analysis, land evaluation, property owner map analysis,
and business development. She can be reached at tbleakley@digmap.com.
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Virgin Hyperloop One, in partnership with AECOM, released an architectural rendering
of the portal proposed for the Denver International Airport. It features a public
gathering plaza as well as subterranean, green-roof infrastructure that integrates into
the landscape and emerging smart city developments.

Figure 1: Proposed route map for hyperloop in Colorado.

Hyperloop feasibility
study advances

Lloyd, CEO of Virgin Hyperloop One. “With so many drawn to the
state, hyperloop will enable efficient, fast, effortless connections that
link Coloradans across city limits to work, live, and play.”

Colorado team unveils vision for Denver International Airport portal.

Virgin Hyperloop One, the Colorado Department of Transportation

(CDOT), and AECOM are advancing to the second half of the Rocky
Mountain Hyperloop feasibility study. Late last year, CDOT and Virgin Hyperloop One, working with AECOM, kicked off the hyperloop
study, which will examine the technological and economic feasibility
of a hyperloop transportation system in Colorado, based on an initial
concept that CDOT and AECOM presented to Virgin Hyperloop One
in 2016.
“The partnership between Virgin Hyperloop One and [CDOT] is an
exciting one,” said Amy Ford, chief of advanced mobility for CDOT.
“We have received some very positive feedback from interested Colorado stakeholders during and following our outreach event. To me, it’s
apparent that Colorado citizens are interested in the safety and mobility
benefits a hyperloop system could bring to Colorado.”

According to Virgin Hyperloop One, hyperloop will complement existing forms of transportation and will integrate with the transport ecosystem. In a hyperloop, passengers or cargo pods accelerate gradually via
electric propulsion through a low-pressure tube. The pod quickly lifts
above the track using magnetic levitation and glides at airline speeds
for long distances due to ultra-low aerodynamic drag.
Last year, Virgin Hyperloop One set a test speed record of nearly 240
mph during its third phase of testing at DevLoop, the world’s first fullsystem hyperloop test site located in North Las Vegas, Nev.
The hyperloop will differ from other fixed guideway modes of transportation by offering on-demand solutions and no fixed schedule.
Passengers will be able to depart as soon as they arrive at a portal.
The system will be dynamic, with the ability to deploy pods based on
up-to-the-second data points that continually optimize departures and
arrivals, the company said. The hyperloop portal will also integrate
seamlessly with existing transportation modes like the RTD A line.

The study has developed an initial design concept for the first hyperloop portal (station) located near the Denver International Airport. The
study will analyze multiple potential alignments to link this central
point of connectivity across the Front Range as well as the mountain
resorts (see Figure 1).

“Through our partnership with Virgin Hyperloop One and the Colorado
Department of Transportation, we are defining the next generation of
infrastructure and transportation systems to address the shifting way
people and freight need to move,” said Travis Boone, an executive vice
president at AECOM. “The Rocky Mountain Hyperloop showcases how
we imagine, partner, and innovate to help define mobility of the future.”

“Colorado has it all, from booming sectors in aerospace, technology,
and renewable energy to the Rockies’ natural splendor,” said Rob

Information provided by Virgin Hyperloop One (https://hyperloop-one.com).
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Railway crossing safety
Incorporating accelerated bridge construction techniques
into the grade separation process.
By Art Ivantchouk, Ph.D., P.Eng., BDS

A grade or “level” crossing is an intersection where railroad tracks
cross a roadway at the same level. Currently, there are approximately
37,000 level crossings across Canada. Despite constant investment in
upgrades and new installations of crossing gates and warning signals,
level crossings continue to be the primary cause of all railway accidents.
The only strategy to completely eliminate the risk of accidents, and to
guarantee safety, is grade separation through construction of an overpass or underpass. However, current industry standard construction
methods are unreasonably costly and time consuming.
With the goal of improving cost efficiency and constructability of grade
separation structures, ART Engineering, Inc. launched a research and
development initiative. This endeavor led to the incorporation of accelerated bridge construction (ABC) techniques into the grade separation
process and the development of Grade Separation Systems (GSS), a
construction procedure that can shorten construction schedules by as
much as 50 percent and reduce overall project costs by as much as 45
percent.

GSS procedure

In the commencing step of the GSS construction procedure, pairs of
caisson liners are installed along the length of the track, outside of the
railway clearance envelope (see Figure 1). The clearance envelope is
determined by the governing railway, but must be a minimum of 9
feet from the centerline of the tracks according to AREMA standards.
The caisson liner installation does not need to interfere with railway
operating schedules.
Segments of the future substructure (either pier cap or abutment) are
prepared on or off site. They weigh approximately 35 metric tons so
they can be easily transported if necessary. Once onsite, the precast
segments are joined to steel trench boxes. Following installation, the
trench boxes provide a safe working area adjacent to the tracks for
construction of the cast-in-place elements of the substructure. These
trench boxes also act as formwork (see Figure 2).
Railway traffic is closed for a four- to six-hour period (typically
overnight, but not necessarily) to allow for placement of the precast
assembly. A trench is dug across the track, around each pair of liners.
A precast assembly is placed in the trench so that the caisson liners are
sitting within the trench boxes. The trench is then backfilled and the
tracks are reinstated. Railway operations can return to normal as work
moves to the trench boxes.
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To complete construction of the substructure, reinforcing steel is placed
throughout the caisson liners and trench boxes, post-tensioned steel or
mechanical couplers are used to integrate the previously placed precast
elements with the cast-in-place elements, concrete is poured, and bearing pads are placed with millimeter precision. While work continues
within the trench boxes, the bridge span(s) can be constructed onsite
at a safe distance from the railway. The GSS technology supports any
bridge span design, whether concrete or steel (see Figure 3).
Once the substructure and superstructure are constructed, the railway is
closed for another series of four- to six-hour periods. A trench is dug between abutments and/or pier caps, the trench boxes are removed, and the
permanent bridge span is placed to sit on the bearing pads. Depending on
the size and weight of the span, a tandem crane lift or a lateral slide can
be used for placement. Once the span is in place, the trench is ballasted,
tracks are reconnected, and railway traffic is reinstated. The final step in
the construction procedure is excavation beneath the railway bridge and
construction of the under-passing roadway (see Figure 4).

Modifications

The procedure outlined above is a general summary of steps rather
than an all-encompassing methodology. The technology was designed
with options for modifications so that a wide range of projects could
be accommodated.
Rigid frame variation — A rigid frame structure is one that is typically cast monolithically, resulting in a rigid and continuous connection between the substructure and superstructure. For this adaptation,
a slab segment is precast rather than a pier cap or abutment segment.
This slab segment is placed during a short closure and then expanded
upon once railway traffic has been reinstated. Following placement,
caisson liners are drilled, cast-in-place concrete is poured, and then
excavation and construction of the under-passing roadway occurs to
complete the project.
Multiple lines of track — All examples discussed so far have assumed
a single line of track. This technology can be modified to accommodate
any number of tracks; however, the exact process for doing so will vary
from project to project.

Bridge rehabilitation — Most bridge construction is focused on rehabilitations
and replacements rather than new structure builds. GSS can be modified to apply
to bridge replacement projects that require construction of new abutments. To accomplish this, abutments are constructed in the manner described previously and
anchored to the existing bridge abutments. GSS can typically keep more traffic lanes
open throughout construction when compared with alternative approaches.
Staging — In dense population areas, it may sometimes be beneficial to lengthen
a construction schedule to allow an existing roadway to remain in use throughout
the project schedule. This is possible with GSS in project scenarios with multiple
road lanes in each direction, requiring two or more bridge spans to be installed. To
maintain roadway function, traffic is staged to occupy half of the roadway at a time
while the other half goes through the construction process as outlined previously.
Once the bridge spans have been installed and the underpass constructed, traffic is
then rerouted to use the underpass while the second half of the roadway undergoes
construction.

Figure 1: Schematic details placement of steel caisson liners along
each side of rail track outside the railway clearance envelope for a
three-span rail crossing. Also shown is the location
of the level crossing.

Conclusion

GSS is a modern technology that utilizes a combination of ABC techniques and
conventional bridge construction practices to limit onsite construction and reduce
overall construction costs. The technology increases the feasibility for grade separation construction while also improving construction conditions for road users. This
technology has been designed to be highly adaptable so that it can be used in a variety of construction projects. The procedure has the potential to significantly reduce
project costs and shorten construction schedules.

Figure 2: Schematic details completion of substructure elements.
Caisson liners, rail track, precast elements, modular trench boxes,
mechanical couplers, cast-in-place concrete,
and bearings are shown.

ART IVANTCHOUK, PH.D., P.ENG., BDS, is president of ART Engineering, Inc.
(www.artengineering.ca), structural consulting engineers based in Carp, Ontario.

INDOT makes $125 million available for rail overpass projects
The Indiana Department of Transportation (INDOT) is making available at least
$125 million for high-priority railroad safety projects on local roads statewide
through the agency’s new Local Trax matching grant program. Local Trax
provides state matching funds for Indiana cities, towns, and counties interested
in pursuing high-priority railroad grade separations, crossing closures, and other
safety enhancements at railroad intersections with local roads.

Figure 3: Schematic details preparation for installation of the first
span. Ballast walls, bearings, and disassembled trench box piece
are shown. Also shown is a complete rail bridge span ready
for installation and a temporary end cap.

“Much like Community Crossings, Local Trax is an innovative approach to
infrastructure funding that creates a partnership between the state and
communities willing to put skin in the game toward improving their local roads,”
Governor Eric. J Holcomb said. “Eliminating at-grade rail crossings on local roads
makes our transportation network safer, reduces congestion, and better connects
our communities.”
INDOT began accepting project proposals from local agencies in May. The
application window will stay open until Aug. 31, with the awarding funds
expected to be announced in late summer. Local Trax requires local governments
to provide only 20 percent of funding for land acquisition and construction with
the state providing the other 80 percent.
More information about Local Trax is available at www.in.gov/indot/2390.htm.

Figure 4: Schematic details completed rail bridge after
excavation of the roadway underpass.
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View of Kennicott Glacier from the top of the mill. Long range scanning can help monitor the shrinking glacier.

New view of an Alaskan icon
Visual and empirical data provide comprehensive
documentation of an important historic site.
By John Stenmark, LS

When the last trainload of copper pulled out of Kennecott, Alaska, in

1938, it left behind a community that had supported one of the most
productive copper mines in the world. During its heyday in the early
20th century, the mine at Kennecott epitomized America’s industrial
boom and rapid growth. But when its rich ore deposits were depleted,
Kennecott was no longer profitable. The once-bustling mill town was
abandoned and left to decay.
Carved out of wilderness in the early 1900s, Kennecott operated for
nearly 30 years before falling victim to the boom-and-bust cycle experienced by many other Alaskan communities. Over its life cycle, the
mine and supporting facilities employed thousands of workers and produced approximately 600,000 tons of copper from a difficult, remote
location. The Kennecott site was declared a U.S. National Historic
Landmark in 1987.
In 1998, the U.S. National Park Service (NPS) purchased much of the
site and its industrial buildings. The NPS is charged with preservation,
stabilization, and restoration of the historic facilities, including the
power plant and massive mill.
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Located near the town of McCarthy in Wrangell-St. Elias National
Park and Preserve, Kennecott is a popular place. Due to its setting at
the park gateway, Kennecott’s spectacular landscape and buildings are
seen and photographed by many of the park’s roughly 75,000 annual
visitors.
After NPS acquired Kennecott, it began the lengthy effort to preserve
the site and determine which buildings should be stabilized or rehabilitated. Nearly 80 years of neglect and Alaska weather had taken its
toll, and NPS historical architects and archaeologists needed accurate
information on the structures that remained. Shortly after the acquisition, NPS prepared Historic American Building Survey (HABS) and
Historic American Engineering Record (HAER) drawings of the entire
mill building and the equipment inside.
According to Greg Biddle, Cultural Resources Management specialist for Wrangell-St. Elias National Park and Preserve, NPS specialists
worked to map the site in 1999 and 2000. The resulting sketches, CAD
drawings, and photographs with details on the structures have been
instrumental in supporting NPS efforts to date.
But the effort to capture images and dimensions was difficult and
sometimes dangerous. People often needed to climb ladders to reach
features high above the ground or to enter areas and structures of questionable stability. Teams needed an entire summer just to document the
site’s iconic mill. The 14-story structure received raw ore delivered
by aerial trams from mine entrances in the mountainside above and
delivered processed copper to railcars that passed through the mill’s
lowest level.

“The archaeologists mapped everything,” Biddle
said. “The mapping techniques they used worked,
but they couldn’t capture the important small details needed for engineering and planning.”
He and his colleague, GIS Specialist Joel Cusick,
knew that 3D laser scanning combined with onsite imagery could provide the needed precision.
But while NPS had previously used scanning, it
had never tackled such a large site with dozens of
complex, sometimes crumbling structures.

Capturing the Kennecott data

As part of ongoing work at Kennecott, NPS is
planning to stabilize the upper seven stories of
the mill, which remains one of the largest wooden structures in North America. The effort will
require replacing deteriorated structural beams
and columns, many of which are out of plumb
or lack structural integrity. Engineering and construction teams need accurate data on these and
other components.

A georeferenced Trimble VISION photo mosaic of the Kennecott mill from the valley floor.
Blue lines show GNSS measurements, green are from SX10 traverse and direct reflex data.

To gather additional information, NPS worked
with Trimble and Anchorage-based Frontier
Precision, Inc. Neil Robicheau, a surveyor and
geospatial specialist with Frontier, explained that
the team developed a plan to blend multiple geospatial solutions to produce comprehensive data
and imagery of Kennecott’s mill. The team allocated a full week for fieldwork and processing.
In addition to creating an accurate 3D dataset,
Cusick needed to connect the data to existing
survey control and property boundaries. Working
directly on the existing survey grid would make
it easy to bring the scanning data and images into
a GIS or other earth-based reference frame.
“There are a number of private inholdings remaining around the mine,” he said. “We needed
to be sure we weren’t scanning someone else’s
property.”
Upon arriving at Kennecott, the surveyors used
GNSS to set control points tied to existing geodetic control markers on the site. They then used a
Trimble SX10 scanning total station and Trimble
TX8 scanner for the bulk of the work. In addition to handling the 3D scanning, the SX10 could
tie to existing control points and use traverse or
resection functions to establish georeferenced
positions on each setup point.
The SX10 collected scanning measurements and

View of scan data, survey points and detail photograph of an electrical connection in Trimble Business Center.
The data enables inspection and measurement of inaccessible locations.

images from more than 20 locations around the mill. From setup points on steep hillsides
the SX10 could capture top-down views and data on inaccessible features. Technicians used
the instrument’s panoramic and telephoto cameras to collect “big picture” photos as well
as high-resolution images of critical details. The instrument also captured 3D points and
images of overhead tram cables running into the mill as well as complex, often inaccessible
structural components.
In addition to scanning and photography, the teams used direct reflex (DR) measurements to
capture individual points on the building. These points could identify key features and then
be compared with the point cloud and photos for quality assurance. In one instance, they
used DR measurements to a window more than 330 feet above the instrument. In addition
to saving time, the DR and scanning provided an important margin of safety for working on
the difficult site.
“The ability to keep our feet on the ground and safely measure remote objects is an important byproduct of the technology,” Cusick said.
The team also collected long-range scanning data on the Kennicott Glacier, which lies adjacent to the mine site. They measured to points on the glacier and conducted additional scans
july 2018
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A technician prepares to scan a portion of the mill building at Kennecott Mines in Alaska. The SX10 captured interior and exterior data at the site.

from setups on the glacial surface. They hope to combine the 3D data
and images with historic photos to study the glacier’s shrinkage during
recent decades.
“In the 1930s you couldn’t see across the valley because the glacier
was so tall,” Biddle said.

Cusick noted that geospatial technology improves the overall quality
of the visual data. “It’s not unusual for engineers or archaeologists to
capture data using cloth tapes and cellphone cameras,” he said. “The
images from the SX10 match the quality of high-resolution, tripodmounted cameras and exceed the capabilities of most cameras and
photographers.”

While the SX10 team focused on the mill, Robicheau used the Trimble
TX8 scanner to collect high-resolution data on the power plant interior.
The interior scans could be tied to control points outside the buildings, enabling the team to produce on-grid coordinates throughout the
structures.

The geospatial approach also solves a nagging issue in managing large
quantities of photos. Rather than working with high volumes of files
(often indexed with an arcane naming system), photos can be linked to
a specific setup or location. A simple click on a map can retrieve the
desired images.

The technicians used Trimble Business Center software (TBC) to
combine the traverse and GNSS results with scanning data and images
from the SX10. They used Trimble RealWorks software to process the
TX8 scan data onto the project coordinate system and transferred the
finished point clouds to TBC.

The survey results can be shared with NPS cultural resources teams to
improve visitor access to and understanding of Kennecott’s important
sites. Visualization and 3D modeling can be used to increase public
awareness and appreciation of historic sites while mitigating challenges associated with heavy visitation. To illustrate this, the technicians
created a rough, street-level flythrough of the site immediately after the
fieldwork. Cusick said the animation illustrates the capability to create
a more refined virtual “tour” of the site.

Because the scans were tightly georeferenced in the field, registration
and processing moved rapidly. Multiple scans could be merged and the
teams created colorized point clouds for visualization and checking at
the end of each workday.

High-value visuals

Data produced for the project will be used for more than stabilizing and
rehabilitating the buildings. For example, for safety reasons the NPS
has plans to drop the sagging tram cables to the ground. The imaging data allows them to see the conditions directly beneath the cables,
which are roughly 30 feet above the surface.
Georeferenced imaging will also help site managers assess deterioration of the buildings. By capturing detailed photos at various points in
time, it’s possible to produce empirical information on the scope and
rate of change to a structure.
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“The interpretive staff is very interested in this,” Biddle said. “We can
use 3D scanning to provide virtual access and walkthroughs for people
with visual or access limitations. Scanning and the associated software
is helping NPS preserve our national heritage in both the natural and
cultural environments.”
JOHN STENMARK, LS, is a writer and consultant working in the geospatial, AEC,
and associated industries. He has more than 25 years of experience in applying advanced technology to surveying and related disciplines.

Panoramic and oblique imagery are useful for more thorough visual inspection. Oblique files also provide accurate height measurements.

The right tool
can elevate AEC
Aerial imagery is optimizing workflow, improving collaboration,
and informing smart engineering.
By Erin Jepperson

Engineers face several daunting, external obstacles in planning for the

future. Issues range from designing communities that can accommodate
growing population, addressing climate change, promoting green and
sustainable practices, and combating the “D+” grade that the U.S.
received on the American Society of Civil Engineers’ most recent
Infrastructure Report Card.
With external challenges come internal challenges — like producing
deliverables more quickly and cost effectively and collaborating with
partners.
These challenges require informed decision making and a close working
relationship with all project team members. They also require the use
and mastery of integrated technologies. Architecture, engineering, and
construction (AEC) firms are utilizing high-resolution aerial imagery
integrated with various design software to improve workflows and
prioritize clear communication and smart design.

Aerial imagery as a service

AEC professionals can visualize, navigate, and measure sites using
aerial imagery in both ortho and multi-perspective formats. Highresolution aerial maps integrated with GIS software save time, produce
better estimates, mitigate risk, reduce site visits, lower costs, and
improve initial planning. When accurately geolocated, the imagery

elevates overlays and design layers to clearly communicate project
details to clients.
For example, consider engineers who are tasked with designing a
new bridge. A team from each discipline, such as structural, civil, and
environmental engineering, creates a model of the bridge with up-todate, aerial captures of the project site overlaid on other GIS layers. All
of the bridge models are combined into one composite master model
for the next step — BIM modeling clash detection. High-resolution
imagery in conjunction with BIM software can detect where elements
of separate models clash.
Using aerial imagery, interferences are identified and corrected before
construction — all from the comfort of the office. By fixing the model
before the project begins, firms avoid delays, change orders, and extra
costs.
Aerial imagery is also transforming the public transit sector. Local
transportation agencies such as Orange County Transportation Authority
and the District Department of Transportation in Washington, D.C.,
are using high-definition aerial base maps for project management
oversight, planning, and site analysis and validating ongoing
construction, including lane, roadway, and sidewalk updates.

Access to imagery

In the past, aerial imagery required time and resources to host and
manage large amounts of data. Today, technologies such as Nearmap
remove those obstacles by offering instant cloud-based access to
imagery collections. For example, Nearmap’s MapBrowser is a webbased portal designed to help users quickly navigate its current and
historic high-resolution aerial imagery. MapBrowser includes tools for
measuring, analyzing, and annotating locations. More importantly, it
has a simple, intuitive interface, enabling teams to make virtual site
visits, compare changes over time, and identify important project
details.
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Vertical imagery is ideal for initial assessments, early planning, and measuring.

Location — Users can search a location by address, latitude/longitude,
or dropping a pin to share with colleagues, ensuring all parties are
examining the same location. This generates productive conversations
without being onsite. It also reduces the need to shoot and distribute
location reference photos.
Vertical versus oblique — MapBrowser offers vertical, panoramic, and
oblique views. Vertical imagery is ideal for initial assessments, early
planning, and measuring. Panoramic and oblique imagery are useful
for more thorough visual inspection. The camera systems that capture
oblique imagery also collect data that can be used to produce 3D point
clouds, 3D mesh, and Digital Surface Models (DSM). Vertical imagery
comes with a smaller file size, making for easy sharing. Oblique files
are larger because of the detail, but can integrate into design software.
Oblique files also provide accurate height measurements.
Projection — For accurate mapping, local projection is critical. Within
MapBrowser, users can select different map projections based on the
specific site location so that scale and measurements are accurate. For
instance, the projection in Seattle differs from Fort Lauderdale, Fla.,
with Seattle in UTM Zone 10 and Fort Lauderdale in UTM Zone 17.
When the Earth is projected onto a flat, rectangular map surface,
projection distortions can cause variations the further away from the
equator. This problem is minimized with the Web Mercator Projection,
a calculation within MapBrowser that effectively overlays data on top
of the map and corrects distortions. Web Mercator is also used by other
web-based map services such as Google, Bing, and MapQuest.
MapBrowser’s georeferenced image export uses this Web Mercator
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projection, so it appears exactly as it did within the program. The
imagery will then integrate perfectly with BIM and GIS programs.
Resolution — MapBrowser delivers imagery at 3-inch ground sample
distance, which is several times sharper than most free satellite images.
Users can see features such as gutters, curbs, storm drains, and soil
erosion by comparing high-resolution historical captures, including
leaf-on and off imagery — the presence or lack of foliage, depending
on the season.
With increased accuracy, engineers produce better estimates and
significantly reduce change orders.

3D modeling

There is an increasing demand for 3D city models for many AEC
applications. Aerial imagery helps to create impressive 3D renderings
and provides a detailed base map from which all teams can work.
“When teams run into problems, it’s usually because they get to the
game too late,” said Austin Reed, 3D visualization team lead at HNTB,
a national civil engineering consulting firm based in Kansas City, Mo.
“It’s critical all team members have access to the same, accurate data
as early as possible to make precise plans and models. At HNTB, we
are using high-resolution, aerial captures in almost every step of our
workflow, from conceptualizing to rendering. Ultimately, the imagery
goes into 3ds Max to create renderings.”
Reed said that in the past, the firm used free satellite imagery, but the
low-resolution, out-of-date photos couldn’t meet their needs. “When
we pulled satellite imagery into Photoshop, we lost the georeferenced

data,” he said. “This information is critical to ensure that all teams are
working in the same coordinate space. We don’t have that issue now
that we have access to an aerial imagery MapBrowser.”

Workflow

Broadly, the HNTB visualization team’s imagery workflow looks like
the following:
Locate — Using vertical imagery, team members get acquainted with
the project site. This is especially useful when the project is out of
state.

can then be used to create a 3D mesh, which connects the points with
triangles to form a realistic-looking 3D diagram of the area.
In 3ds Max, team members can align imagery to 3ds Max origin;
trace and texture terrain, curbs, sidewalks, and buildings; and match
the lighting and shadows to the exact time of day to create the most
realistic rendering possible. When finished, the visualization technician
can export it into AutoCAD for other engineering teams.
Present — With lifelike, high-definition-quality visuals, clients are
impressed and can clearly envision the result.

Process — The team has access to the same accurate, georeferenced
data through MapBrowser. They can view and compare historical
imagery to current, see time stamps, and export the imagery with
gridded tiles for better integration into 3ds Max.

The detailed models are also used to educate surrounding property
owners. Project managers can use the models as visual aids to illustrate
different project stages, staging areas, and equipment so local business
owners and residents are informed and can plan accordingly.

“Access to exact, precise data is critical because bad input equals bad
output,” Reed said.

Over time, the challenges that face the engineering industry will
change. What does not change is how engineers can solve problems
— through the use of the right tools and information. Aerial imagery
has elevated design tools and software, empowering engineers to make
intelligent and collaborative choices.

Integrate — Users generate a DSM from aerial imagery. The 3D
representation from a DSM allows professionals to detect variation in
terrain, which helps them provide more precise estimates for the client.
Oblique images are imported into programs such as 3ds Max, Map3d,
Recap, InfraWorks, and Civil 3D to create a 3D point cloud, which
uses thousands of points to depict surfaces in a 3D space. A point cloud

ERIN JEPPERSON is technical sales engineer at Nearmap (www.nearmap.com).
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From field to C-suite
Invest in educational tools to groom technically minded
engineering talent for executive positions.
By William T. Valenta, Jr.

The best engineers typically pursue their profession because of

their skill in solving complex civil or structural design and planning
problems and their passion for seeing the tangible results of their work
transform cities and bring structures to life. But engineering firms need
leaders with strong business acumen as well. Those firms that can
develop talent from within, that can groom employees to bridge the gap
between the field and the “C-Suite,” will reap long-term benefits. These
individuals may already possess technical skill, an understanding of
firm culture, and many of the personal characteristics of leadership.
What they need is an investment in educational tools that will equip
them for new and expanded roles.
If the career path involves moving from field work to project
management to leading a department or an entire company, it requires
far more than technical skill. These are technically savvy people whose
fundamental strengths lay in their analytical thinking and their ability
to develop solutions to complex engineering challenges. But how well
equipped are they to run a business or a piece of one, or even to manage
a group of people?
They may know how to construct a retaining wall on an unstable
slope, but can they prepare a budget? They may be able to predict
how and when a suspension bridge will collapse or how to rebuild
the infrastructure of a city that was decimated by an earthquake, but
do they understand how that project will impact their firms’ bottom
line? Can they present complex ideas to people without engineering
backgrounds — be they clients, project collaborators, government
officials, or the internal communications team?
Do projects balance innovation with cost effectiveness? Do they meet
clients’ timelines and scopes? Are they proposing solutions that are
compliant with legal, environmental, and safety requirements? Are they
thinking about the impact a particular project will have on the firm’s
reputation and its ability to compete for prestigious projects in the future?
Business and management training lays down this crucial executive
leadership foundation. And firms looking to provide these tools to
their most promising people often consider various forms of executive
education. But how do they determine what type of program best fits
their needs?
Regardless of the type, a good executive education program will
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take a consulting approach to helping potential clients answer this
question. At the outset, the education partner will delve into the
specific problems faced by a company and its employees, assess the
capabilities of the people involved, conduct a root cause analysis, and
make recommendations based on that information.
For instance, does the company need to focus in-depth on a few topics
or provide a basic understanding of a broad range of business topics
for a larger group of employees? Perhaps the best approach would be
a customized executive education program, utilizing a university’s
world-class subject matter experts from each required discipline and
developing a program that provides training around specific gaps that
have been identified.
Or, if the company has already identified a handful of people it
considers potential future leaders, it might find the investment in a full
executive MBA program to be more worthwhile. Effective programs of
this sort would accommodate their students’ existing professional lives
while also maintaining a high level of academic rigor. They are also
geared toward drawing people out of their comfort zones and bridging
knowledge and skill gaps using practical, hands-on scenarios.
It is also important to remember that these students are not typical. They
are all future executives who will want to be able to apply what they
are learning. They will want to be in a classroom with other students
they consider their peers and be taught by faculty they respect, who
themselves have real-world experience and can apply their knowledge
to tangible workplace situations. Practical knowledge is one of the
keys to successfully engaging students who are also professionals.
Sustaining organizational strength through generations of leadership is
the goal of every mature company. Looking inward to identify future
leaders and investing in preparing them for executive positions gives
companies their best shot at achieving that goal. Proceeding correctly
with that educational investment can mean the difference between
success and stagnation for individuals as well as the entire enterprise.
WILLIAM T. VALENTA, JR. is associate vice provost for Professional Programs
at the University of Pittsburgh (www.pitt.edu) and assistant dean of MBA and
Executive Programs at the university’s Katz Graduate School of Business.
As assistant dean at Katz, he has made major contributions in launching new
graduate programs and enhancing the MBA and MS offerings of the business
school.

Move to modular
Off-Site Construction Council posts new implementation resources.
The National Institute of Building Sciences Off-Site Construction Council (OSCC) has three
new implementation resources available to help industry professionals better understand and
use off-site construction methods. The resources, which are based on webinars hosted during
the last two years, are free and downloadable to the public.
These new resources include:
Getting the Most Out of Off-Site Construction: Steps for Success

(http://c.ymcdn.com/sites/www.nibs.org/resource/resmgr/oscc/OSCC_GettingMostoutofOSC.pdf)

Off-site construction offers project stakeholders a number of benefits. This resource provides
a step-by-step approach to help overcome barriers and outlines the process for the deployment
of an effective off-site construction project.
The content is based on a two-part webinar hosted by the Modular Building Institute and the
OSCC in June and August 2016, “Getting the Most out of Off-Site Construction (Part 1 and 2).”
Using Precast Concrete as an Off-Site Construction Strategy

(http://c.ymcdn.com/sites/www.nibs.org/resource/resmgr/oscc/OSCC_UsingPrecastConcrete.pdf)

This resource looks at the reduction in the number of trade-to-trade coordination points onsite;
addresses quality control at the plant and referenced standards and certifications; considers the
impact to the construction schedules; and offers case studies, including the challenges of the
project and reason for choosing off-site construction methods.
The content is based on a webinar hosted by the Precast/Prestressed Concrete Institute and the
OSCC in July 2016, “Precast Concrete Off-Site Construction: Techniques and Case Studies.”
The Rise of Modular Construction: Emerging Commercial and Legal Considerations
(http://c.ymcdn.com/sites/www.nibs.org/resource/resmgr/oscc/OSCC_RiseofModConstr.pdf)

This resource considers some of the perceived challenges to effectively utilizing off-site
construction methods, such as the application of building codes; licensing and permitting
requirements; whether to treat the fabricator as a subcontractor or supplier; how long to
maintain project records; lien and prompt payment statutes; and insurance twists.
The content is based on a webinar hosted by the Associated General Contractors of America
and the OSCC in November 2016, “The Rise of Modular Construction: Emerging Commercial
& Legal Issues.”
To view the webinars, learn more about the Off-Site Construction Council, and get involved in
related activities, visit the OSCC web page at http://www.nibs.org/page/oscc. To access these
and other off-site construction resources, visit the OSCC resources page.
Information provided by the National Institute of Building Sciences Off-Site Construction Council
(www.nibs.org/page/oscc).
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SPECIFY

01. Moment post base

02. Anti-microbial filter media

03. Stormwater filtration system

Simpson Strong-Tie’s MPBZ moment post
base received an ICC-ES code listing for
moment resistance. The MPBZ, which is the
first off-the-shelf product to provide moment
resistance for wood columns or posts, is now
code listed under ICC-ES ESR-3050 for its 4x4
and 6x6 sizes. The MPB44Z and MPB66Z are
also code listed for uplift, download, and lateral
resistance. The patent-pending MPBZ is ideal
for freestanding outdoor structures such as
pergolas, patios, carports, and decks. It features
an overlapping sleeve design that completely
encapsulates the post, keeping it from rotating
around its base when lateral loads are applied at
the top of the post.

Fabco Industries, Inc. said its proprietary FABGUARD
anti-microbial pesticide is now registered in the state
of California in addition to 17 other key stormwater
markets. According to the company, FABGUARD
media is an effective solution for reducing coliform
bacteria in stormwater, industrial wastewater,
and municipal wastewater applications. When
combined with Fabco’s stormwater filtration systems,
FABGUARD can be configured to reduce bacteria
using centralized or decentralized treatment at varying
flow rates. FABGUARD can be applied to catch basin
inserts like StormBasin and StormPod systems for
retrofit applications. FABGUARD also works with
end-of-pipe solutions such as the cartridge-based
StormSafe and high-flow Helix vaults.

The CULTEC Separator Row designed by
CULTEC is an inexpensive method of removing
total suspended solids from the CULTEC chamber
system and providing easier access for inspection
and maintenance. It earned performance verification
from Canada’s Globe Performance Solutions. When
installed with CULTEC No. 410 and No. 4800
geotextiles, the CULTEC Separator Row will remove
at least 80 percent of suspended sediment at a flow rate
of 24 gallons per minute, the company said. Sediment
is trapped within the Separator Row and may be
removed through back flushing of the row. Captured
pollutants are flushed into a sumped access manhole
for vacuuming. The process repeats until the Separator
Row is completely free of sediment and debris.

Simpson Strong-Tie
www.strongtie.com

Fabco Industries, Inc.
www.fabco-industries.com

CULTEC
www.cultec.com
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HydroCAD

Stormwater Modeling
Preferred by the majority of
the top civil engineering firms
for its broad technical
capabilities and ease-of-use,
HydroCAD takes the TR-20
and TR-55 methodology to
the next level, with powerful
options for outlet devices,
pond storage, rainfall
libraries, pumps, vortex
valves, underground
chambers, CAD import, and
much, much, more.

Complete NRCS TR-20, TR-55, SBUH, & Rational hydrology,
plus hydraulics, pond design, chamber layout & much more!
HydroCAD is surprisingly affordable, with a unique pricing
structure that lets you expand your node capacity and usercount as your needs grow. With the extensive Help system,
tutorials, web articles, self-study program, webinars, and
free email support you’ve got all the resources you need to
get the job done right and on-time.

Try our Free HydroCAD Sampler at www.hydrocad.net
HydroCAD Software Solutions LLC, Box 477, Chocorua, NH 03817 1-800-927-7246
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Zweig Group recently released the 2018 Financial Performance Survey.

This publication offers a clear view into AEC industry trends and
financial metrics.
Many statistics dipped slightly downward when compared with the
previous year, something demonstrative of a leveling effect since data
collected over the 2016-2017 season showed some of the highest figures
of the last 10 years. The 2017 version of this survey found median pretax, pre-bonus profitability figures of 14.7 percent. This year, profitability
dipped to a still healthy 12.7 percent.
Net service revenue per full time equivalent (NSR/FTE) again reached
a 10-year high. However, the year-over-year growth in NSR/FTE (1.8
percent) did not outpace inflation (2.1 percent) last year, after doing so
four out of the last five years. NSR/FTE was $141,891 last year and this
year reached $144,434.
During the last five years, the growth of NSR/FTE for AEC firms was
around 13.8 percent, six and a half points above U.S. average inflation of
7.2 percent for that time frame. We still believe that with improvements
in technology and a rebound in the department of transportation market,
firms should continue to generate more revenue per FTE in 2018-2019
than they ever have before.
The breakeven multiplier shows the dollar amount a firm must generate
through direct labor to cover all labor and overhead costs. The overall
median was 2.67 — a typical firm needs to generate $2.67 for every
$1.00 spent on direct labor to “breakeven.” As expected, high-profit
firms led the way with a breakeven multiplier of 2.38 and low-profit
firms lagged the sample with a breakeven multiplier of 3.03.
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Debt-to-equity values moved back down from 1.04 to 0.72. This is likely
because firms have focused on retaining earnings (due to the new tax
code), as well as having strong profitability figures in the previous year.
Work-in-process (WIP turnover) values increased to 17 days from 14
days. This impacts firms’ ability to use resources creatively, to promote
growth, and is a symptom of not billing efficiently or upon completion
of a particular task. Extended collection and billing periods can have a
great impact on cash flows, bad debt write-offs, and eventually impact a
firm’s liquidity position.
Backlogs continue to increase year-over-year with an average of 7.4
months. Larger firms had stronger backlogs than smaller firms with
nearly 8.5 months of backlog for firms with more than 100 employees.
Eighty percent of firms stated they have increased their operating profit
projections for this year, with an average target operating profit margin
of 22 percent.
Zweig Group’s 2018 Financial Performance Survey shows how firms
performed on nearly 100 indicators. Each measure is described in detail
so you can better understand the implications of being excessively high or
low on any one measure. Firms can use this to target internal initiatives,
investment opportunities, and improvement efforts to match their bestperforming peers, or simply determine if their metrics are moving in the
right direction.
For more information, check out the 2018 Financial Performance Survey
at https://shop.zweiggroup.com or contact reseach@zweiggroup.com.
Will Swearingen is director of Research. He can be contacted at
research@zweiggroup.com.

RoLanka offers BioD-Mat, woven bristle coir blankets.
The best quality natural fiber erosion control mats.
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When selecting and specifying woven coir mats,
designers should not only consider the unit weight,
but also the wet tensile strengths, coir type, open area as
well as machine direction and cross direction twine counts.
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BioD-Mat blankets are
Strong natural fiber blankets
for tough erosion problems.
Provide aesthetically pleasing
applications.

The 700 g mat is not strong
enough to withstand heavy
flow conditions. Use heavy
duty BioD-Mat 70 blanket for
tough erosion problems.

Create wildlife habitats.
No failures.

Easy to see the
quality difference.

BioD-Watl coir wattles
Provide excellent natural check-dams

155 Andrew Drive,
Stockbridge, GA 30281

BioD-Mat 70

700g Mat

Quality products!
Excellent customer service!
Competitive pricing!
1-800-760-3215 | www.rolanka.com | https://www.facebook.com/ROLANKAINC

Slope Stabilization

Channel Restoration

Streambanks

A large inventory of RoLanka products are available in Stockbridge, GA for immediate delivery.
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