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FROM THE PUBLISHER

Last month was rough. A nice young fellow who kept my antique cars cleaned was killed 
in a New Year’s Eve altercation with a gun-wielding criminal. Several of my friends and 
acquaintances, including one former student, were diagnosed with bad cancers. A close 
friend lost his wife from a sudden heart attack. Another friend’s husband — six years 
younger than me — is on life support and may well not make it.

Now that I have you cheered up — my point is that a lot of bad stuff happens to good people. 
And I don’t think any of them got up in the morning expecting whatever happened to them 
that day.   

You have to use your time wisely. When your time is up, it’s done. We all could probably do 
better living each day as if it were to be our last, although the truth is none of us often do. 
Here are some things to think about:

Spend time with the people you care about — Besides the obvious family members and 
loved ones, this also includes who you spend time with at the office. Who inspires you? Who 
are you mentoring? Ditto for clients. Which ones do you really care about as people? Give 
the people who matter the benefit of your attention. 

Be willing to take some risk — You don’t have unlimited time to be successful in life or 
make your life what you want it to be. Engineers, by nature, are risk averse. You cannot keep 
putting off all risk, thinking that makes you smart. Real accomplishment is probably going 
to take real risks (and sacrifice).  

Stop wasting so much time — When you are really busy and have a million commitments 
it’s one thing to take some time to relax and recharge the batteries. This could be called 
“productive time-wasting” because there is a benefit that comes from it. I contrast this with 
non-productive time wasting. That includes things such as wasting hours every day on social 
media or playing repetitive computer games, versus face-to-face interaction with real people 
or doing something productive with your time. Too many people waste too much time on 
Facebook, Twitter, Instagram, and LinkedIn.

Increase your time (above ground) as much as you can — Better diet, exercise, not 
smoking, stress reduction — all of these are important. Go to the doctor for regular checkups. 
I cannot understand people who go five or 10 years without a check-up. Get your lab work 
done and ward off problems.

Get on those long-term projects now — Time to start making headway on building that 
vacation house, restoring your Dad’s first car, writing your novel, or whatever else it is you 
have been talking about doing for a long time — now. 

Contrary to the Rolling Stones song, time is not on your side. Better start acting like you 
know that before it’s too late!

Time is not 
on your side

Use your time wisely 
before it’s too late. 
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Project Profitability: 
Miscommunications
By Howard Birnberg, Association for Project Managers

The key function of a project manager is to communicate. He or she 
serves as the primary link between members of the project team. Each 
design consultant, contractor, and client should be represented by a project 
manager able to communicate their needs, questions, and status to other 
team members.  

To accomplish this function, project managers must be skilled 
communicators. How does a project manager communicate? With 
drawings, sketches, letters, memos, emails, reports, verbally, face-to-face, 
on the telephone, with gestures, through demonstrations, with presentations, 
and through dozens of other ways. Public speaking skills must be learned 
and polished through extensive practice or with formal training. Writing 
skills must be developed to a high degree. Project managers should attend 
university or community college writing courses to learn fundamentals, 
technical writing, and persuasive writing.  

The focus on these soft skills should not be treated as an afterthought and 
given lower priority in the discussion of the role of project managers. These 
skills are of great importance and no project manager can be effective 
without mastering them.   

Computer software is an assist, not a substitute for effective communications. 
Everyone today uses widely available software such as Word, PowerPoint, 
Excel, AutoCAD, and many other packages. These are valuable tools, but 
are just that — tools. It is the person using them who is most important, and 
they need to know how to communicate effectively.   

Read the entire article at http://tinyurl.com/projectprofit-feb18.      

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 article posted online with the 
February 2018 issue:
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 CHAD CLINEHENS, P.E., is Zweig Group’s president and CEO. Contact him at cclinehens@zweiggroup.com.

engineering our future

Becoming a 
best firm to work for
A great place to work starts with the people.

It is a great and wonderful thing to work at the firm at which everyone wants to work. It is the cool place, the desirable 
place to be, the hip place. Those are just some of the attributes that the firms that make the annual list of Best Firms 
To Work For possess. 

Creating a great workplace starts with you, however, not with management. Giving firm leaders feedback on what 
would enhance your experience and improve the workplace is a great way to start the conversation. Best Firms To 
Work For tend to have strong management-staff alignment that translates into programs and opportunities. 

The most desired attributes and benefits of the most recent survey of more than 11,000 AEC professionals included 
professional development, career growth opportunities, training quality, and frequency of training. Other things 
that drive employee satisfaction include publicizing financial information, grooming future leaders though formal 
ownership and leadership training programs, compensation and recognition for extraordinary effort, and increased 
frequency of raises and bonuses. 

Communication is always one of the biggest and most important issues in firms. It’s a two-way street, though. 
Communication must go from the top down and from the bottom up. Let your leadership know that clarity of direction 
and confidence of leadership is important to you. Knowledge of the business plan through the entire org chart is 
important. It can also be one of your best recruitment tools. 

So what are you doing right now to become a Best Firm To Work For? Are you waiting for management to roll out 
programs or are you ready to take the initiative and lead the effort? Now is the time to work on these things while the 
market is good and firms have more cash to invest in new programs and initiatives. A great place to work starts with 
the people!
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events

FEBRUary  2018

International LiDAR Mapping Forum
Feb. 5-7 — Denver
Technical conference and exhibition showcasing the latest airborne, 
terrestrial, and underwater LiDAR as well as emerging remote-sensing 
and data-collection tools and technologies.
www.lidarmap.org 

IECA Annual Conference
Feb. 11-14 — Long Beach, Calif.
International Erosion Control Association’s annual conference and 
exhibition brings together engineers, contractors, regulators, and providers 
of erosion control and stormwater management products and services.
www.ieca.org/ieca/ieca%20Events/2018_annual_conference.aspx 

Grouting Fundamentals and Current Practice
feb. 12-16 — austin, tExAS
39th Annual Short Course covers pressure grouting as a method to 
improve geotechnical properties of soils and rock masses, with special 
focus on mechanisms, theories, and practical applications of grouting 
to ground densification and strengthening, permeability reduction, and 
groundwater cutoffs.
http://executive.engr.utexas.edu/epd/grouting18.php 

PCI Convention & National Bridge Conference
Feb. 20-24 — Denver
Precast/prestressed concrete industry event offering committee
meetings, education sessions, and peer-reviewed paper presentations.
The event is held in partnership with The Precast Show.
www.pci.org/convention

Excellence in Project Management
feb. 21 — San antonio, tExAS
july 18 — boston
oct. 17 — salt lake city
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.
http://zweiggroup.com/seminars/excellence-in-project-management 

Real Marketing and Branding for AEC Firms
feb. 22 — seattle
june 21 — miami
Designed to bring clarity and distinction between marketing and sales, 
this course will aid all levels of staff to understand how to market the 
firm and build the brand in their respective roles.
https://zweiggroup.com/seminars/real-marketing-and-branding-for-aec-firms 

AEC Business Development Training 
feb. 23 — seattle
june 22 — miami
Specifically developed to help design and technical professionals 
become more comfortable dealing with clients and promoting the firm 
and its services.
http://zweiggroup.com/seminars/aec-business-development-training 

4th Residential Building Design & Construction Conference
feb. 28-Mar. 1 — state college, PA.
Forum for researchers, architects, engineers, other design professionals, 
product manufacturers, builders, developers, and code officials to discuss 
challenges to sustainable, energy efficient, healthy, environmentally 
friendly, natural hazard resistant, and affordable residential construction.
www.phrc.psu.edu/conferences/residential-building-design-and-
construction-conference/4th-RBDCC.aspx 

march 2018

Women in Engineering & Construction
March 5-6 — Denver
Conference brings together women and men across related sectors 
in the engineering and construction industry to discuss strategies for 
leveraging professional development resources and technical advances 
in engineering and construction to invoke change for diversity and 
inclusion.
www.euci.com/event_post/0318-women-engineering 

Design-Build for Water/Wastewater
mar. 19-21 — portland, ore.
Event for design-build owners and practitioners in the water industry 
co-hosted by the Design-Build Institute of America, the American 
Water Works Association, the Water Environment Federation, and the 
Water Design-Build Council.
https://www.dbia.org/Conferences/water/Pages/default.aspx 

AASHTO GIS for Transportation Symposium
March 19-22 — Little Rock, Ark.
The symposium offers keynote speakers, discussion forums, workshops, 
presentations, and a technology hall exhibiting services related to the 
use of GIS for transportation purposes.
www.gis-t.org 

ASBPA Coastal Summit
March 20-22 — Washington, D.C.
Conference focuses on policy, technology, and advocacy for shore 
and beach preservation. In addition, a series of short courses will be 
presented as modules for the Certified Coastal Practitioner credential.
http://asbpa.org/conferences 

www.phrc.psu.edu/conferences/residential-building-design-and-construction-conference/4th-RBDCC.aspx
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Design-Build in Transportation
mar. 21-23 — portland, ore.
Nearly 1,000 public and private owners, design-build practitioners, and 
exhibitors address the growing nationwide role of design-build project 
delivery.
https://www.dbia.org/Conferences/transportation/Pages/default.aspx 

The Concrete Convention and Exposition
March 25-29 — Salt Lake City
Engineers, architects, contractors, suppliers, and others collaborate 
on concrete codes, specifications, and practices. American Concrete 
Institute will hold more than 300 committee meetings, 40 technical 
sessions, and an industry trade exhibition.
www.aciconvention.org 

april 2018

Complete Streets Conference
apr. 3-4 — nashville, tenn.
Under the theme, Intersections: Creating Culturally Complete Streets, 
attendees will learn practical ways to integrate arts and culture to create 
streets that not only are safe for everyone, but also better reflect the 
unique character of their communities.
https://smartgrowthamerica.org/program/intersections-creating-
culturally-complete-streets

NASCC: The Steel Conference
(see conference preview on page 59)
Apr. 11-13 — Baltimore
Educational and networking event for the structural steel industry, 
bringing together structural engineers, structural steel fabricators, 
erectors, and detailers. In addition to seminars on the latest design 
concepts, construction techniques, and cutting-edge research, the 
conference offers an extensive trade show.
www.aisc.org/nascc 

Structural Design Topics in Wood Construction
apr. 16-18 — blacksburg, va.
This course offers a range of topics related to the structural design of 
wood-frame buildings as well as design measures that can enhance the 
in-service performance of structural elements.
www.cpe.vt.edu/sdtwc/index.html
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Check online at csengineermag.com/event-directory/ 

for events later in 2018. Send information about 
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relevant to civil and structural engineering 

to bob drake at bdrake@zweiggroup.com.
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Civil + Structural Engineer is seeking nominations for its seventh an-
nual Rising Stars in Civil + Structural Engineering, recognizing young-
er professionals whose exceptional technical capability, leadership 
ability, effective teaching or research, or public service has benefited 
the civil or structural engineering professions, their employers, project 
owners, and society. The rules are the same as in previous years, but the 
dates and nomination method have changed: 

• Nominees must be 40 years of age or younger as of Dec. 31, 2017, 
and working in the United States as a civil or structural engineer for a 
private-sector company (or self-employed), public agency (i.e., federal, 
state, county, or city), military, non-profit organization, or educational 
or research institution. Self-nominations are acceptable.

• Nominees should have a record of demonstrated exceptional abil-
ity and professional accomplishments related to civil or structural 
engineering in one or more of the following capacities: project design; 
management; leadership; teaching; research; and/or public service.

• All nominations must be made online at https://www.research.
net/r/2018RisingStars. Nominations must provide the following infor-
mation: 
1. Category — civil engineering or structural engineering
2. Nominee’s information, including name, credentials/certifications (i.e., 

P.E., S.E., LEED AP, etc.), title, employer, city, state, email address, and 
age as of Dec. 31, 2017

3. Nominee’s degree(s) earned, including school(s) and major(s)
4. Nominee’s professional accomplishments — Describe the nominee’s 

demonstrated ability and specific accomplishments related to civil engi-
neering or structural engineering in one or more of the following capaci-
ties: project design; management; leadership; teaching; research; and/
or public service (maximum of 500 words)

5. Significant projects the nominee has been involved with and the nomi-
nee’s role in each (maximum of 250 words)

6. Describe the nominee’s involvement, if any, with professional organi-
zations (local, state, regional, or national), community groups, and/or 
public service (maximum of 250 words)

7. Name and email address of person submitting the nomination

• Each nomination should include a publication-quality digital photo 
(jpg or tiff file) of the nominee — 2 by 3 inches or larger at a resolution 
of 300 dpi. The image file name should include the nominee’s name. 

• The nomination period closes at midnight (Eastern Time) on March. 
12, 2018.

• Any private-sector company, public-sector agency, military unit, non-
profit organization, or educational or research institution may submit 
a maximum of four nominations in each category — civil engineering 
and structural engineering.

• There is no charge for submitting nominations or for any engineer se-
lected as a Rising Star to be featured in the Civil + Structural Engineer 
article, scheduled for the May 2018 issue.

Selection process
• All completed nominations submitted by the deadline will be con-
sidered by judges representing Civil + Structural Engineer magazine    
and/or Zweig Group. Nominees with incomplete nomination forms 
may not be considered in the selection process.

• Rising Stars in Civil + Structural Engineering will be selected from 
the nominations at the discretion of the judges based solely on the in-
formation submitted online as described above.

• Nominees selected as Rising Stars in Civil + Structural Engineering 
will be notified via email on or before May 1, 2018.

Two important notes: 1) Rising Stars in Civil + Structural Engineering 
are selected exclusively from the nominations received; and 2) selec-
tion is based entirely on the information contained in the nomination. 
So, please take some time to consider the younger, highly skilled 
and hard-working civil and structural engineering professionals you 
know who deserve recognition — and then submit a nomination at           
https://www.research.net/r/2018RisingStars.  

Rising Stars in 
Civil + Structural Engineering

Nomination period opens for 2018 awards.
By Bob Drake

on the rise

https://www.research.net/r/2018RisingStars
https://www.research.net/r/2018RisingStars
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Baxter & Woodman appointed Dan Bounds, P.E., 
D.WRE, to Infrastructure Department manager. He 
has more than 23 years of engineering and regula-
tory experience with the Illinois EPA and other 
companies and is a recognized expert in municipal 
infrastructure management, planning, and regulatory 
compliance.

Dewberry promoted Andy Kioko, P.E., to associate. 
Based in the firm’s Fairfax, Va., office, Kioko is a 
project manager and civil engineer working with 
commercial, residential, military, and rail and transit 
clients. Eileen Collins, P.E., PTOE, was hired as the 
traffic engineering services department manager in 
the firm’s Carlisle, Pa., office. With nearly 30 years 
of experience, Collins has managed a variety of 
highway and traffic-related projects. Darren Even, 
AICP, joined Dewberry as a senior planner based in 
the firm’s Charlotte, N.C., office. He has nearly 15 
years of experience preparing NEPA studies, demo-
graphic reports and community impact studies, and 
environmental analyses for transportation projects. 
Geraldine Knatz, Ph.D., joined Dewberry’s board 
of directors. She is professor of the practice of policy 
and engineering at the University of Southern Cali-
fornia and previously served as executive director 
of the Port of Los Angeles. Rob Snow, P.E., PMP, 
and Paul Dean were promoted to associate in the 
firm’s Fairfax, Va., office. Snow has more than 17 
years of private and military experience planning, 
designing, and managing construction engineering 
projects. Dean has been in the industry for 15 years 
and has served in a variety of project management 
roles under contract with the FEMA Hazard Mitiga-
tion, Public Assistance, and Individual Assistance 
programs. Elese (Lisa) Adele Roger, PMP, joined 
Dewberry as executive director, IT and technology.

Darin Goodwin, MPH, CHMM, RBP, joined GZA 
as a senior project manager, responsible for provid-
ing a broad range of Industrial Hygiene and Occu-
pational Safety assistance to GZA clients. Heather 
Audet, P.E., joined GZA as a senior project manager. 
She has almost 20 years of experience in geotechni-
cal engineering and heavy underground design.

KAI Design & Build hired Michael Hein, AIA, 
PMP, as chief integration officer. Hein will work 
closely with KAI President Michael Kennedy, Jr. to 
drive the firm’s strategic initiatives.

Chris Asiala, PS, is Giffels Webster’s newest part-
ner. As the survey manager of all GPS applications 
and high-definition 3D laser scanning at Giffels 
Webster, Asiala brings more than 20 years of survey-
ing experience.

Val Higgins joined Stambaugh Ness as director of 
Architecture, Engineering, and Construction (AEC) 
Advisory Services. An accomplished speaker, she is 
known for her project management training work-
shops.

EFK Moen expanded its operations with an office in 
Atlanta. Chris Williams, P.E., who has been with 
EFK Moen’s St. Louis office for 13 years, will man-
age the new location. Williams brings more than 24 
years of transportation/structures-related engineer-
ing project management experience to the role.

Stantec added Adam D. Smith, P.E., as senior 
roadway engineer. He has more than two decades of 
experience in civil engineering, with a strong em-
phasis in transportation. Joel Mann, AICP, is a new 
principal in Stantec’s Urban Places Group in Atlanta, 
working on transit and multi-modal projects.

Stewart named Lee Anne Nance as its new chief 
strategic officer. Her responsibilities include brand 
and market development through new business and 
strategic partnerships, strengthening relationships 
with clients, building positive awareness of the firm, 
as well as strategic planning and implementation of 
initiatives.

Kevin Thibault, P.E., joined TranSystems Corp. as 
Southeast Regional vice president and Florida trans-
portation leader. He will work out of the company’s 
Orlando office, overseeing operations in a five-state 
region and serving toll agencies across the country. 
TranSystems promoted Lawrence Kirchner, P.E., 
S.E., of the firm’s Chicago office to vice president 
and senior associate. He has more than 30 years of 
experience in structural design and project manage-
ment for a wide range of bridge, roadway, and rail 
projects.
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Rob Snow, P.E., PMP
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Chris Williams, P.E.

Eileen Collins, 
P.E., PTOE

Michael Hein, 
AIA, PMP

Paul Dean

Joel Mann, AICP

Awards, promotions, and new hires
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Earthquake engineer Menzer Pehlivan is out to 
save lives, and to prove no dream is too big.  

By Richard Massey

MANAGEMENT FILES

Unshakable 
professional 

passion

In October 2017, Pehlivan inspects 
earthquake damage in Mexico. 
Photo: Menzer Pehlivan
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Menzer Pehlivan, Ph.D., P.E., said she’s always 
been in a hurry. And that’s surely the truth. 

The geotechnical engineer from Turkey knows 
four languages, has a Ph.D., spent two years 
working in New York, was featured in a movie, 
and is now in the Seattle office of CH2M, one 
of the largest firms in the world. And all of that 
by the time she was 31. A rising earthquake 
engineer who’s passionate about a science that 
advances with each seismic shift, Pehlivan 
sees nothing but — and has earned nothing but 
— opportunity.

During a recent research trip to Mexico, where 
in September 2017 a 7.1-magnitude earth-
quake rocked the nation’s largest city, Pehlivan 
witnessed firsthand what good engineering, 
and the building codes they inspire, can do. 
While hundreds did perish in September — af-
ter rigorous codes had been installed — it was 
but a fraction of those who died there in 1985 
when an 8-magnitude earthquake killed around 
10,000.  

“You can save people’s lives,” Pehlivan said, 
speaking to the highest calling of her profes-
sion. “When you see what [an earthquake] can 
do to a community, it becomes your passion.”

If Mexico City proved up to the challenge in 
September, the same cannot be said of many 
other parts of the world. In 2008, more than 
69,000 died in Sichuan, China. In Haiti, as 
many as 160,000 died in 2010. And in Nepal in 
2015 — a scene to which Pehlivan traveled for 
research — around 9,000 died. The list is long; 
the numbers are staggering. The geotechnical 
engineer’s work, it seems, is never done.

Pehlivan said growing up she wanted to be an 
actress, but that changed after the early morn-
ing of Aug. 17, 1999, when the 7.8-magnitude 
Kocaeli earthquake struck about 200 miles 
northwest of Pehlivan’s hometown of An-
kara, Turkey. The high-rise apartment building 
where she lived shook. The family poured out 
of the home, spent the night in their car, and 
awoke to the terrible news: As many as 17,000 
people dead, another 40,000 injured, and 
250,000 without a home. 

“I knew in 45 seconds what you could lose,” 
Pehlivan said, referring to this turning point in 
her life.

But transitioning from dreams of Tinseltown to 
reality as an engineer took years. She earned 
her bachelor’s and master’s degrees in civil en-
gineering from Middle East Technical Univer-
sity in Ankara by 2009. From there she went 
to the University of Texas at Austin, where 
she earned her Ph.D. in civil engineering in 
2013. During and after her formal education, 
she was frequently published in peer-reviewed 
journals, and honed her public speaking with 
numerous presentations.

Fittingly, a seismic event took place in the 
engineering industry, one that Pehlivan says 
will be beneficial for U.S.-based geotechnical 
engineers like herself. In August 2017, Jacobs 
announced the $3.2 billion acquisition of her 
employer, CH2M, the result being a mega-firm 
with about 74,000 people and a backlog of $27 
billion.

“I see opportunities there,” she said of the 
merger. “I’m positive about it.”
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With a seemingly clear-cut path in front of her, Pehlivan has an excel-
lent vantage point from which to see the industry and the science, and 
what they can do for mankind. So far so good — think Mexico City 
— but more can, and must, be done, Pehlivan said. 

As it stands, earthquake engineering is good at securing a structure so 
that people can survive a quake, but the building itself may no longer 
be viable. “I’m not telling you the building will be usable, but that you 
can get out safely,” Pehlivan explained.   

She wants to take it to the next level, beyond critical buildings like 
hospitals, to residential and commercial. “Build it in a way that the 
damage can be repaired,” she said, invoking keywords prevalent in 
engineering circles — resilience and redundancy. 

In developed countries like the U.S., where resiliency is underway all 
along the West Coast, and in Japan, which has some of the most rigor-
ous building codes in the world, that’s possible. But in underdeveloped 
countries such as Nepal, or in cash-strapped nations like Iraq and Iran, 
where a border quake struck and killed hundreds in November 2017, 
resilience is much more difficult to attain. And Pehlivan admits as 
much.

“It comes back to what you can afford,” she said. “They do not have 
access to better resources. It’s unfortunate that is the case. It is a chal-
lenge.”

Another challenge is that earthquake science is young and constantly 

evolving. “Every single earthquake teaches us something,” Pehlivan 
said. “That’s how we advance the field.”

And while the body of knowledge is ever expanding, scientists and 
engineers have not figured out a way to predict exactly where and when 
a quake will erupt. As a result, people from Seattle to Istanbul are wait-
ing on “the big one,” but have no idea when that time will come. 

“It’s very difficult to model Mother Nature,” Pehlivan said. “We don’t 
know where it is going to happen.”

A big distinction in the field lies with hazard versus risk. While some 
parts of the world might be at a high hazard for earthquakes, the risk 
might be low. This is the case in a sparsely populated area. The issue 
is complicated by high-population regions with dense cores and urban 
sprawl. Enter the earthquake engineers, the awareness they create, and 
the knowledge they bring to the table.

“We cannot change Mother Nature, but we can improve our risk,” 
Pehlivan said.

To expand the body of data, it’s necessary to head out into the field to 
collect real-world information that cannot be simulated in a laboratory. 
In her 2015 trip to Nepal, captured in a first-person account published 
in 2016 in Civil Engineering magazine, Pehlivan described her experi-
ences as part of the team sent by the Geotechnical Extreme Events 
Reconnaissance Association. 

A still photo from “Dream Big,” with Pehlivan using everyday items to demonstrate to 
children how engineers design and build earthquake-proof structures. 

Photo: courtesy of MacGillivray Freeman Films, “Dream Big”

Pehlivan in December 2017 at The Seattle Public Library.  Photo: ©Stefanie Felix  
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Along with the science and discovery — subsurface soils, infrastruc-
ture performance, slope stability problems, and surface ground motions 
— Pehlivan also described the joy of working with a diverse group 
of peers, the majesty of seeing Mount Everest towering up from the 
Himalayas, and the heartbreak of watching a family vacate its home.  

A big world for a big mind, right where Pehlivan wants to be. 

For earthquake engineering to truly be effective, people outside the 
industry need to be aware of what it can do for society. Codes need 
to be regularly updated, implemented, and the greater public — from 
national officials to local permitting agencies — need to be educated 
about resiliency and its benefits.

“We know more now than when the infrastructure was built,” Pehlivan 
said, referring to the difference between what was, and what can be. 

Doing her part for awareness, Pehlivan participated in the 2017 movie, 
“Dream Big: Engineering Our World” (https://csengineermag.com/
article/filmmakers-dream-big), which, among other things, is geared 
toward inspiring a new and diverse generation of engineers. Sponsored 
by Bechtel and the American Society of Civil Engineers, the film fea-
tures Pehlivan and engineers Angelica Hernandez, Avery Bang, and 
Steve Burrows.

In the promotional collateral associated with Dream Big, Pehlivan 
said, “The one thing I really love about the movie is that it encourages 
and inspires kids. … If we can do it, they can, too.”

So, if Pehlivan is now in the position to inspire dreams and to encour-
age people to follow them, it begs the question: How did she get to 
where she is?

As a turning point, the Kocaeli earthquake is an obvious signpost. But 
in 1999, Turkey had a population of about 62 million people, so what 
made Pehlivan, one of millions of teens alive at that time, different 
than the rest? What made her envision a career that many might have 
thought beyond her reach? And what gave her the strength to pursue it? 
According to her, it all started with family.

Her mother, Ulku, was a positive and powerful influence, as was her 
grandfather, Osman, who always told her, “Whatever you want to be, 
you’ll be great.” She took it to heart, and once she made up her mind to 
be a civil engineer, nothing, as time has proved, could stop her.

The larger political backdrop was that Pehlivan came of age in the 
modernized Republic of Turkey, a secular state established in the early 
1920s and for many years led by Mustafa Kemal, honorifically known 
as Ataturk, who brought equal political and civil rights to women and 
who opened thousands of schools. 

“The Turkey I grew up in is not a lot different than what we have here 
[in the U.S.],” she said. “I did not feel disadvantaged. We were in a 
lucky generation. I was able to grow up in an environment with free 
speech, dressing how I wanted to dress and going where I wanted to 
go.”

She has certainly brought that mindset to the U.S. An admitted “girly 

Pehlivan in a December 2017 interview with Civil + Structural Engineer magazine at 
The Georgian, Fairmont Olympic Hotel in Seattle. Photo: ©Stefanie Felix  

The shake map of the 2017 Central Mexico earthquake near Puebla. 
Image: U.S. Geological Survey

The shake map of the 1999 Kocaeli earthquake in Turkey. 
Image: U.S. Geological Survey

https://csengineermag.com/article/filmmakers-dream-big
https://csengineermag.com/article/filmmakers-dream-big
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girl” with an abiding love of designer shoes, she can scamper in high 
heels, transition from casual to formal in a blink, do the salsa and the 
merengue, and in general, enjoys a jet-set life. One of her goals — 
already deep into the process of being achieved — is to shatter the 
stereotype that important engineers can only be men, and that women 
aren’t cut out for the work of building bridges and skyscrapers. 

She chronicles her social and business lives on her Instagram account, 
where she has more than 550 followers. Last fall, she appeared in 
Seoul, South Korea, where she spoke about research on seismic activ-
ity, and traveled to New Orleans, Chicago, Las Vegas, and Nashville. 

But beneath the glamour is the capacity for work and the drive to suc-
ceed. She proved to herself that anything was possible back in Austin 
while working on her doctorate. She dropped her hard drive in De-
cember 2012, losing all the data for her dissertation. Consternation, of 
course, but then she regrouped, recreating everything from scratch and 
finishing her studies by May 2013.

“I lived in a 24-hour coffee shop,” she said of the effort it took to 
reproduce her doctoral thesis: Incorporating Site Response Analysis 
and Associated Uncertainties into the Seismic Hazard Assessment of 
Nuclear Facilities. 

While her friends and family back home might have been concerned, 
coming to the United States sight-unseen was never a problem for 
Pehlivan. Arriving on an extremely hot and humid day in Austin in 
2009, she was ready for the adventure, even if her luggage had been 
lost in transit. Soon finding herself in an international circle of friends, 
UT-Austin more than sufficed as the place to hang her hat.  

“I was never homesick,” she said.

In New York, when she worked in the Geo-Seismic Department at 
Mueser Rutledge Consulting Engineers, she lived on the Upper West 
Side — Lincoln Center, Central Park, Michelin-starred cuisine — and 
loved the city. But when an opportunity to work at CH2M presented 
itself, she left for Seattle. Considered by many a destination, the Pacific 
Northwest might just be a stop along the way for Pehlivan. 

For now, however, life with CH2M-Seattle is good — snow-
boarding in the Cascade Mountains, oysters on the half-shell right 
out of Puget Sound, world-class nightlife and cultural attractions, and 
plenty of professional challenges with important, complex projects. 
But for Pehlivan, is there something else out there other than a mega-
firm and the opportunities it enables?    

“It’s not the only way to be known in the industry,” she said. “It’s not 
the only career path.”

Résumé synopsis

Menzer Pehlivan, Ph.D., P.E., is a geotechnical engineer who 
specializes in the analysis of site response, liquefaction and 
other natural hazards, soil-foundation-structure interaction, 
probabilistic seismic hazard analysis (PSHA), and the 
seismic design of foundations for bridges, nuclear facilities, 
and other structures. She has been actively involved with 
pioneering research projects advancing the state-of-art and 
state-of-practice of geotechnical earthquake engineering. She 
holds bachelor’s and master’s degrees in civil engineering 
from Middle East Technical University in Ankara, Turkey, 
and a Ph.D. in civil engineering from the University of Texas 
at Austin.

Select projects

• Tacoma All Hazards Vulnerability Assessment, 
Tacoma Water (Tacoma, Wash.) — Seismic evaluation 
of Hood Street facilities, Tacoma Pump Station, and 
Water Operations Building for the City of Tacoma. 
Performed geotechnical field investigations, site-specific 
seismic site response, and seismic hazard analysis.

• Rock Creek Reservoir Intake Replacement (Corvallis, 
Ore.) — Replacement of existing failing intake structure 
for the 4.5 million-gallons-per-day design capacity Rock 
Creek Water Treatment Plant. Performed deterministic 
seismic hazard analysis for the new intake structure.

• Puyallup River Flood Risk Mitigation (Puyallup, 
Wash.) — Feasibility study for potential flood risk 
mitigation measures in the Puyallup River Basin. 
Identified critical sections along 18-mile-long levee 
segments, performed stability analysis for proposed 
levee and flood wall sections, and evaluated preliminary 
liquefaction hazards.

• Anchorage Port Modernization Project (Anchorage, 
Alaska) — Developed representative dynamic soil 
profiles and estimated seismic ground motions via 
equivalent linear site response analyses.

• Seismic and Wind Investigation at RFK Bridge (New 
York City) — Estimated seismic ground motions and 
seismic design loads at the bridge piers, performed soil-
structure interaction analyses for the bridge piers, and 
evaluated liquefaction potential and seismic-induced 
settlement at bridge piers.

• Seismic Engineering Services for Torre Reforma 
432 (Mexico City, Mexico) — Performed site-specific 
PSHA, calculated seismic design ground motions, 
estimated soil-structure interaction effects, and evaluated 
seismically induced settlements at the site. 

Source: Menzer PehlivanRICHARD 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.  
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Sooner or later, every A/E marketer arrives at a moment when he or 
she must explain to a technical staff member what marketing/business 
development in the A/E industry is, what activities constitute the firm’s 
marketing and business development program, why those activities 
are necessary for the firm’s ongoing success, and why participation by 
technical (i.e., billable) staff is so important to that effort.

Such internal marketing has many processes, many purposes, and 
many goals. These include teaching technical staff the following:
• all the activities involved in marketing/business development;
• how marketing/business development activities are prioritized;
• how the projects they work on are pursued and won;
• timeframes required for such pursuits and wins;
• what other services are available elsewhere in the company; and
• the role they must play in marketing/business development, and why 

only they can make such a contribution.

Marketing/business development staff are much more likely to enjoy 
the helpful participation of the technical staff when they have made an 

effort to bring the technical folks up to speed on the firm’s marketing 
and business development practices.

Marketing/business development activities
Based on discussions with A/E industry technical staff over almost 40 
years, I am convinced that many technical staff members still believe 
that new projects appear on their desks by magic. Actually, just like a 
planning, design, or construction project, marketing/business develop-
ment is a collection of processes. Which process and which grouping 
of tactics (steps) will lead to success depends on the type of project, 
the type of client/owner, the type of contract vehicle proposed, and 
a number of other factors. In addition, many processes happen either 
before or after development and submittal of proposals and qualifica-
tions packages.

Most technical staff have little or no idea what activities have to be 
undertaken, what challenges have to be met, and how much time it 
takes to put a new project on their desks.

To be fair, marketing/business development staff generally suffer a 
similar lack of knowledge about how projects happen. Because they 
generally move directly from one pursuit to the next, most marketing 
and business development staff have little or no idea how their firms 
complete the projects they help to win. So, this piece of education is a 
two-way street — each group needs to know what the other does, how, 
and why.

Prioritizing activities
Requests for Proposals (RFPs) and Requests for Qualifications (RFQs) 

The ‘what’ and the ‘why’ of 
internal marketing  

Technical staff need to understand their important role 
in timely business development activities.

By Bernie Siben, CPSM 

management files



february 2018          csengineermag.com          21

generally come with deadlines, so prioritizing the related activities is 
relatively easy. The RFQ/RFP provides the deadline for asking techni-
cal questions. If you know the steps and how long each one takes, 
you can work backwards from the due date to establish priorities and 
schedules.

Obviously, positioning activities have to happen in advance of the RFQ 
or RFP. Solicitations generally have a window of no more than 30 
days, and that is not enough time to identify a potential client, schedule 
a meeting, and build a relationship before submittals are due. So you 
will need a way to identify potential clients with upcoming projects, to 
start making visits before the solicitation is released.

Pursuing projects
Marketing/business development — it’s a process, it’s a process, it’s a 
process! Part of the process is dictated by your firm, and that involves 
how pursuit decisions are made. How does your firm find out about 
projects? How does your firm acquire RFQs/RFPs? Does the firm have 
a “Go/No Go” evaluation process that each opportunity must navigate? 
How do you determine what subconsultants you will need on your 
team? Who makes the final decision? How does your firm position 
itself with potential clients/owners?

Once your decision to pursue a project has been made, much of the 
process is controlled by the client/owner and communicated through 
the RFQ/RFP. The solicitation document tells you what information 
and proofs the client/owner wants to see; how they want the informa-

tion organized and, often, other details about presentation (i.e., type 
font and size, margins, graphics requirements, page imitations, number 
of copies, etc.); when the submittal is due and in what form (i.e., print 
or digital); and whether there will be shortlist interviews and when.

Timeframes for pursuits
At one large southwestern municipal utility, once a firm makes the 
decision to pursue, the agency’s procurement process involves:
• RFQ — Request for general qualifications in a specific technical disci-

pline or group of disciplines.
• Pre-proposal meeting at utility office — Utility staff provide more detail 

on what they are looking for.
• Submittal of Statement of Qualifications — Your response to the RFQ.
• Screening interview — Your technical folks talk technical with the util-

ity’s technical folks to determine which teams really know their stuff.
• Short-list announcement — Generally three to five firms/teams that will 

move to the next stage of the procurement process.
• Request for Proposal — Similar to RFQ but now including the request 

for a project approach, how the team will be managed, schedule infor-
mation, and other information.

• Submittal of Technical proposal — Your response to the RFP
• Shortlist interview — After determining who are the most qualified, the 

client/owner wants to determine who they will most enjoy working with.
• Selection — Congratulations!
• Contract negotiation — Final technical details, costs, terms, and condi-

tions.
• Notice to Proceed — Go!

Build your NCEES Record today. 
ncees.org/records

“An NCEES Record makes it 
fast, easy, and convenient to 
apply for additional P.E. 
licenses in other states.”

Alexander Zuendt, P.E.
Zuendt Engineering
Record holder since 2011

RECORDS

National Council of Examiners  
for Engineering and Surveying®
P.O. Box 1686, Clemson, S.C. 29633
864.654.6824
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With larger cities and larger projects, it is not unusual for this process 
to take many months. And at the federal level, many procurement pro-
cesses take longer than a year from first announcement to Notice to 
Proceed.

When technical folks are asked to provide information for a proposal 
or qualifications package, they often want to finish the “real work” 
on their desks before turning to this non-billable work — even if that 
means weeks before they can provide that information. These sched-
ules give them a clue as to how long they might be “between” projects 
if their responses are not timely.

Cross-selling services
Many A/E firms are multidisciplinary. 
Some provide both architectural and 
engineering services, as well as planning 
and construction management. Many en-
gineering firms provide civil, structural, 
mechanical, electrical, and environmen-
tal engineering, as well as construction 
engineering — and many also provide 
environmental services. One of the first 
components of a firm’s “onboarding” 
process must be a session on what other 
services the firm performs through other 
departments, divisions, or branch offices. 
This cross-selling can be critical to a 
firm’s success.

Very early in my career, I joined an 
environmental firm with a few hundred 
employees in a half-dozen offices. We 
were just beginning to branch out into a 
variety of engineering areas and hired a 
person to lead our transportation section. 
About a year after that person joined the 
firm, she proposed on a project and invited 
a subcontractor to join the team to provide 
the full range of environmental services. 
When asked by the COO why she didn’t 
give those services to the firm’s environ-
mental division, she asked, “We have an 
environmental division?”

At the time, environmental projects were responsible for more than 
half of the firm’s revenue. But nobody — including the division man-
ager — had taken the time to talk with this woman about what else the 
firm did besides the transportation work she was pursuing for her new 
department. So every project she pursued was a collection of missed 
opportunities.

Role of technical staff
The role of the technical staff in marketing/business development en-
compasses anything that requires technical knowledge.

It is often possible for marketing/business development staff to write 

the project understanding based on the RFQ/RFP and on conversations 
with the client and others about such questions as “why now?” I also 
know many marketers/business developers who believe they can write 
the project approach. However, my preference is that both sections 
should be written by a technical person, someone who truly under-
stands every process that must be implemented, every step that must be 
done, why it must be done, why it must be done now, how much time 
it will take, and what it will cost.

And, of course, the technical folks should be responsible for the sched-
ule and the cost proposal.

Very few clients are looking to plan, 
design, and construct something that 
has never been thought of before. How-
ever, many are looking for a process 
that will result in an innovative process, 
leading to a creative design that will be 
faster, easier, and/or less expensive to 
build and operate. A marketer/business 
development person starting with the 
approach from a previous proposal and 
“tweaking” it for the RFQ/RFP is more 
likely to end up with a “same old, same 
old” approach.

Only a technical person can develop an 
innovative approach to the project. And 
only the technical person who will man-
age the project when it has been won 
can address the issue of how a particular 
project team organization and manage-
ment style will maximize the creativity 
and efficiency of your team.

A/E technical staff are all about turning 
complexity into a set of simple, easy-
to-understand-and-manage activities. 
They look at an extensive list of “parts” 
and a set of complex instructions and 
see how a thing comes together into a 
buildable, usable facility.

The kind of internal marketing presented here can help A/E techni-
cal staff understand the complexity of the overall marketing/business 
development process by showing them how many moving parts there 
are, how those parts interact with each other, how each impacts all 
the others, and how marketing and business development fit into their 
focus on the “real work” (i.e., the billable tasks).

Think of the variety show act in which one person keeps 10 plates of 
different sizes balanced and spinning on three- or four-foot rods.

BERNIE SIBEN, CPSM, is owner and principal consultant at The Siben Consult, 
LLC, an independent A/E marketing and strategic consultant located in Austin, 
Texas. Contact him at siben@sibenconsult.com or at 559-901-9596.
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Do you understand how profitable your current projects are? Do you 
know which employees perform best when they’re analyzing test re-
sults and which excel at negotiating? Can you pinpoint the reasons why 
a certain project was so much more successful than another? If you 
have a general idea of these answers but lack the hard data, it’s time to 
look toward something called project accounting.

Project accounting is essentially just the practice of accounting on the 
basis of individual projects. In reality, though, it’s so much more. If you 
do it correctly — and have the right tools — project accounting will 
transform your firm. You’ll complete projects on schedule and within 
budget, you’ll have more time for new ideas, and you’ll experience 
the financial success it takes to win big clients and make your dreams 
a reality.

Project accounting versus standard accounting
Project accounting is all about the details. While standard financial ac-
counting is essential for the health of your business, project accounting 
helps drive the success of individual projects.

Timeframes are a large difference between the two practices. Your firm 
may review financials on a monthly or quarterly basis, but projects 
may be over in less time than that. Consequently, you need to measure 

profits and losses, utilization, margins, earned value, and more on a 
much more frequent basis. 

In this way, project accounting allows you to monitor everything in 
real-time, instead of after the fact. This shorter timeframe allows you 
to have much more control over smaller decisions — which are often 
the ones with the biggest outcomes.

Moreover, when your firm starts practicing project accounting, em-
ployees who are lower down on the organization chart will need to get 
involved in the decision-making process. Your project managers have 
to monitor everything since they’re the ones on the ground. Even if 
your firm is too small to have a real hierarchical organization, everyone 
must be in the loop. 

Benefits of project accounting
Following is a short overview of the main reasons why you should 
think about adopting project accounting in addition to standard ac-
counting procedures.

Get the insights you need to increase efficiency and profits — This 
is the guiding rationale behind project accounting, after all, and it’s 
applicable to everyone from solo practitioners to large firms. Tracking 
data on the project level gives you the ability to pinpoint — and make 
the most of — sources of profit, while actively identifying problems 
before they ruin everything.

For example, if you know you’re eroding margins when you’re only 
30 percent finished with a project, you can immediately make changes 
to the way things are being done. There are so many more insights you 
can get, from who your highest-performing employees are to which 

Project
accounting

Why an accounting method will change the way you work.
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During the last several years, 3D modeling in the transportation 
industry has gained attention with many agencies, consultants, and 
contractors having different understandings of what information 3D 
models can provide. Contractors of past have viewed 3D models as 
solely a public involvement tool. Transportation consultants have con-
sidered 3D models as products only vertical engineers use for Building 
Information Models (BIM) and don’t have much use in the horizontal 
world. Transportation agencies have previously viewed 3D models as 
an extra cost and effort for a pretty picture or movie that is not geo-
metrically accurate.  

But these views are changing. Today’s 3D design models increasingly 
are viewed as important tools that offer a design-centered approach to 
visualize accurate information. These 3D models are now used to de-
velop the design of transportation projects to help engineers and stake-
holders make more informed decisions and deliver better projects. 3D 
design mitigates risk, reduces time in alternative design exploration, 
develops quantities faster, and, overall, 3D models convey the design 
intent in a mathematically accurate and digestible format.

Evolution of 3D design 
models in transportation
Increasing industry adoption and technology development are 

providing a better way to deliver projects more efficiently.
By Alan Esguerra, P.E.

Original design: Less right-of-way and materials and a larger bridge.

Alternative design: Smaller bridge with more right-of-way and earthwork.

types of projects your firm should focus on. In short, you’ll finally have 
the data you need to both take note of minute changes and understand 
large trends.

Empower your staff — When your staff manages the day-to-day 
financials and key performance indicators for their projects, they be-
come responsible for profitability. In essence, each project manager 
becomes the CEO of his or her project.

Most employees are thrilled to have these reins in their hands and con-
sider it a sign of trust. Moreover, with their performance (and incen-
tives) more closely tied to project profits, you’ll likely see an uptick in 
both.

Cultivate collaboration — Sometimes it’s beneficial for one part of 
your team to just focus on the tasks at hand while letting managers 
worry about the bigger picture. However, it’s also possible that siloing 
information and people can be holding them back. If there’s greater 
visibility and information moves freely, you can increase performance 
on individual projects and get everyone to contribute to the larger strat-
egy of your firm.

More visibility doesn’t have to entail chaos. Rather, everyone becomes 
invested. Lower-level employees will understand why certain decisions 
are being made and what they can do to help. For example, if everyone 
knows that a project will be a net loss but an important stepping stone 
for your firm’s reputation and relationships, it’s straightforward to get 
the whole team on board. 

In short
Project accounting has amazing benefits, but it may also seem over-
whelming. Involving more stakeholders and more data analysis doesn’t 
sound simple, and if you’re a member of a small firm, you might not 
think you have the bandwidth to undertake this. 

However, with the right project accounting software, it’s surprisingly 
straightforward. BQE Core, for example, unifies all the disparate data 
you need such as invoicing, time and expense entries, accounting, 
project management, and business intelligence. Your goal should be to 
equip yourself with the right tools so you can spend your time growing 
your business. 

Information provided by BQE Software.                                                             
To learn more, visit www.bqe.com/core.   
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Older, traditional design models were created after the design was com-
plete, often by a graphic artist through interpretation from an engineer 
or designer. Continuously changing designs and decisions resulted in 
a significant investment in time and computing power to reproduce the 
changes in the visualization model. These models were only as real-
istic as the artist’s interpretation. Today’s 3D models are created with 
realistic effect directly by engineers. The design model visualization is 
a direct by-product of the engineer’s intended design calculations. The 
visualization is as accurate as the engineer’s construction intent.

Developing 3D designs today
In many transportation projects around the world, Bentley’s Micro-
Station is a common product used to create design plans. Bentley’s 
OpenRoads Technology, found in many of its products, brings 3D 
design to a new level of automated or semi-automated changes that 
allows engineers to quickly develop designs and visualize the effect of 
changes not only to their own discipline, but also to other disciplines. 

Lockwood, Andrews, and Newnam, Inc. (LAN), which works exten-
sively on transportation projects, has used this technology to adjust de-
signs to avoid potential change orders during construction. Previously, 
this was done by studying cross-section cuts every foot and reviewing 
them closely over a longer period. Today’s OpenRoads 3D model al-
lows the engineer to quickly flag clashes between discipline elements.

A benefit LAN has experienced often from 3D design modeling is the 
effect of changing roadway geometry and its ripple effects on exist-
ing or proposed utilities and underground storm sewer systems. As the 
drainage engineer develops the 3D design model of these systems, a 
roadway engineer can see the associated changes by simply referenc-
ing these models into their environment. There is no need to develop 
detailed plan sets with drafted notes prior to sending the design to other 
disciplines. 

Design intent is streamlined through improved model references. 
When a roadway profile change is required, the storm drain or utility 
pipe is adjusted or a horizontal alignment change is made. The 3D de-
sign model provides accurate information for engineers to collaborate 
and make decisions. If a path is chosen to progress the design, parts of 
the model are automated or semi-automated to carry through changes 
throughout the design. This reduces a significant amount of time spent 
in design review and also in alternative design exploration.

Alternative design exploration
As an engineer chooses a path to progress the design in this immersive 
model environment with other engineers, changes are immediately 
processed and visualized. Changes in the roadway model may not only 
affect the drainage or utility engineer, but also the bridge engineer. The 
bridge engineer can reference these files in real time during design 
and flag possible vertical clearance issues. The bridge engineer can 
also offer alternative design ideas that can be vetted quickly. Bentley’s 
OpenRoads rules (or relationships) can help automate some tasks to 
provide a more comprehensive design alternative in a fraction of the 
time taken previously. 

LAN has used these tools to determine both constructability and mate-
rial cost feasibility on various projects. An alternative design would 
require a designer to draft an alignment and the edges of pavements, 
curb, etc., and calculate quantities from 2D plan and profile views with 
a significant amount of time devoted to drafting. In today’s 3D models, 
these quantities are calculated from each model for linear, area, or 
volume quantities and can be compared faster than ever before. Plan 
alignments and profiles can still be adjusted in 2D for ease of use by the 
designer, but in a quick and effective dynamic view.  

In a recent diamond interchange project, LAN produced a model and 
calculated retaining wall, bridge, pavement, and earthwork quantities. 
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The same day, the crossing highways were flipped in an alternative 
design. Automated retaining walls were created from the constraints 
developed within the software. Similar quantities were calculated for 
comparison and an informed decision was made to move forward with 
the original design.

Communicating the design
As mentioned before, communicating design intent in the past has 
typically been done on hand-drafted paper or on 2D CAD-developed 
paper plans. Someone with industry experience would then study the 
plans and visualize the project. Often, specific design elements that 
the designer wanted to convey may be missed or overlooked by the 
reviewer mentally visualizing the project. With the designer and the 
reviewer on different pages, communicating design intent and address-
ing stakeholder concerns becomes an even bigger challenge.

Also, visualization software required heavy-duty computing power, 
an experienced user who may or may not have an engineering back-
ground, and a significant amount of time invested into each model. 
Consequently, these models would often only be used for high-profile 
projects with large budgets.

Current design-centered 3D modeling software such as OpenRoads, 
Autodesk REVIT, or Autodesk Civil3D allows design intent to be 
communicated faster and easier. The software is more intuitive, easier 
to use, and more accessible than ever before. 3D visualizations are 
the direct by-product of engineering calculations. The increased use 
of 3D models helps increase collaboration among not only engineers, 
but also stakeholders, politicians, and the public. Since everyone un-
derstands the intent of the project better, work-sharing and problem-
solving workshop scenarios help foster closer relationships between 
these stakeholders.

A case in point: During a meeting, a client requested the design team 
to determine the cost difference between using a retaining wall, a con-
crete side slope, or purchasing right-of-way, expecting an answer later 
in the week. Within 10 minutes during the same meeting, the designer 
was able to show the client what the project would look like in each 
scenario and a rough cost comparison between the three scenarios. 
Visualizing the design in 3D helped inspire new ideas and increased 
collaboration between the client and consultant.

Training benefit
Training young engineers-in-training (EITs) and staff is easier when 
the concepts you are trying to teach are easily visualized as well. The 
previous generation of engineers would conceptualize everything in 
2D and often have difficulty grasping certain 3D design concepts in 
mind, using Excel, or even drafting the elements in plan, profile, or 
cross section. Using 3D design methodologies, EITs can be taught 
concepts and the ripple effect of design changes throughout the life of 
the project. A realistic, visualized model is much more impactful than 
a stack of papers with lines.

Potential improvements
The new generation of 3D design models in the transportation industry 
are far from perfect. Adoption of new technologies in transportation 

tend to move slower than other civil fields, but it is improving nation-
wide. Pilot projects in many states are beginning to see the benefit of 
stakeless jobs — construction projects based on digital information and 
often using 3D design models in automated machine grading/paving. 

Contract language and national/statewide standards regarding 3D de-
sign can be improved and adopted. On some current projects, a 3D 
design is developed, then converted down to 2D plan sets. The winning 
contractor would then recreate the 3D model from the 2D plan sets 
with inferior information. How can we move more efficiently from 
design to construction? In some states, the true benefit of 3D design 
from designer to contractor can be realized only through innovative 
contracting vehicles such as design-build, construction manager, 
or general contractor at risk. How can we make this work better for 
design-bid-build or rather, how can we change design-bid-build to 
utilize 3D design models? 

With the growing popularity of virtual reality (VR) and augmented 
reality (AR), 3D design models are quickly developing not just for 
visualization, but also for formwork construction and real-world clash 
detection. In other industries, VR/AR with real-life application, like 
construction, are being developed with various software companies 
such as Microsoft’s Hololens, Occipital Structure, HTC Vive, and even 
Facebook/Oculus VR. 

Martin Bros. recently created a proof of concept by having some-
one construct a bathroom pod frame with no plans and only using 
Microsoft’s Hololens. City planners and engineers in Christchurch, 
New Zealand, have used an app called CityView AR to show where 
buildings were before earthquakes. Autodesk and Bentley have been 
developing various products to take advantage of the growing interest 
in AR and how it can help pave the way of the future in planning, 
design, and construction.

Conclusion
3D design models help transportation engineers design smarter, faster, 
and more efficiently than years past. Current models also mitigate risk, 
reduce time, produce better designs with accurate calculations and 
quantities, and convey the design intent more effectively than ever be-
fore. In addition, they can be used to help train younger staff or foster 
better collaboration between clients, consultants, contractors, and the 
public. While the current state of 3D design tools is far from perfect, 
they provide a better way to deliver projects more efficiently today and 
in years to come.

ALAN ESGUERRA, P.E., is a senior transportation engineer at Lockwood, Andrews 
& Newnam, Inc. (LAN; www.lan-inc.com), a national planning, engineering, and 
program management firm. He can be contacted at acesguerra@lan-inc.com.   
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SAM CARIGLIANO is CEO and co-founder of cloud-based structural engineer-
ing software provider SkyCiv (https://skyciv.com).    

Software subscription services, based on the cloud, are seen to be much more 
relevant to the modern ways of working.

 

In July 2016, industry giant Unilever bought e-commerce start-up Dollar 
Shave Club for $1 billion. The success of the shaving subscription ser-
vice, and how it is now being taken seriously by industry leaders, shows 
how subscription services are now becoming the most popular model 
of commerce. But what does the subscription model mean for civil and 
structural engineers?

In many parts of the engineering industry, software has always been 
based on a licensing model. Companies may spend $5,000 to $40,000 
on software packages that work using a licensing key. On top of this, 
these companies will pay about $800 a year to continue support services. 
While this may be within the financial means of large engineering firms, 
for engineers working for smaller firms, working on smaller projects, or 
for students, the initial outlay costs are simply not manageable. This is 
where the regular price of a subscription service may help firms better 
manage their budgets and avoid big expenses outright. 

Many companies now also offer more of a pick-and-mix approach to 
consumer products from insurance plans to holidays, which also extends 
to subscription-based engineering software services. For example, 
SkyCiv’s structural engineering software works on a modular approach, 
where engineers pick a base package, then add on the modules that they 
need. This saves cash-strapped companies paying for features that they 
don’t intend to use. 

As consumers, we now expect much more regular updates to the tech-
nology we use. Long gone are the days when the only way to use your 

engineering software package was to install it onto a suite of desktop 
computers and only update it once a year, if that. 

In contrast, it seems like there’s an update for the apps on our phone 
almost every day. Subscription models also have the advantage of al-
lowing customers to receive far more regular updates than the licensing 
model. Rather than engineers having to spend time downloading and 
installing software, those using subscription-based software benefit from 
updates that are rolled out regularly, with no extra cost to users. This 
is particularly useful in engineering disciplines where there are regular 
changes to regulations. 

For example, SkyCiv’s structural engineering software was recently up-
dated to include the American Institute of Steel Construction’s (AISC) 
360-10 regulations for steel buildings. For users, the software automati-
cally updated, meaning they could be sure that their current designs were 
still in accordance with the governing body’s standards. 
 
Software subscription services, based on the cloud, are also seen to be 
much more relevant to the modern ways of working. With approximately 
20 percent of the world’s workforce working from home, this allows 
engineers to no longer be chained to their office desks. Software can 
be used on a variety of devices and operating systems, meaning that no 
matter where the engineer is in the world, or if they are not on their usual 
device, they can still login and work on their designs. 

While licensing models are still popular in the engineering industry 
among big firms, Microsoft moved to subscription models for its Of-
fice software in 2013, proving its importance in the consumer software 
industry. 

If companies such as Unilever are looking at new, innovative ways of 
bringing subscription services to their personal care products, then per-
haps it’s time for engineering companies to take the leap and reap the 
benefits of subscription software.

Software licensing versus 
a subscription model

Which package is best for civil and structural engineers
in today’s work environment?

By Sam Carigliano
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Five construction technology trends of 2018

Identified Technologies (www.identifiedtech.com), which provides fully-
managed commercial drone solutions to increase project visibility and 
team productivity, offered the following five technology trends to watch 
in 2018:

Horizontal integration of IoT — The Internet of Things isn’t new. Many 
people have a fitness tracker, but few construction businesses are really 
using sensor-connected hardware. 2018 is the year that people will put 
sensors on everything (trucks, boots, tablets, hats, etc.) in the vertical and 
horizontal construction space. Then they will work hard to connect that 
data to every other piece of data that they can. This horizontal integration 
of IoT is going to make the jobsite as efficient as it has made the factory 
floor. 

Data Analytics for Big Data — Data capture has been around for a long 
time, but understanding all the data coming from sensors is key. Analytics 
and decision making is easier than ever before because vendors exist that can 
help you draw conclusions from that data. Microsoft Business Intelligence 
is a good example of how data analytics is now widely available. Any 
company can use this tool to take its existing data sets and turn them into 
visualizations, stories, and reports. In construction, data analytics is poised 
to help companies do business in a much more efficient way.  

Virtual reality gets incorporated into existing platforms — Virtual 
reality (VR) will go from a novelty to a necessity in construction. 
Construction is a physical business and it can’t be done well if the team 
that is planning, bidding, and constructing is not familiar with the site. 
2018 will be the year that VR gets incorporated into established software 
platforms, rather than existing in its own silo. 

Ubiquity of artificial intelligence — The ability for computers to learn 
and detect patterns is powerful. Machine learning is impacting construction 
project planning, fleet management, and structural damage assessment. 
What’s new in 2018 is how ubiquitous this will become. Pittsburgh is a 
world leader in artificial intelligence (AI), and Carnegie Mellon University 
spinoffs are working to make AI as easy to use as an iPhone. 

Robots — There is no doubt that robots are getting more sophisticated, and 
they can be made quicker and more cheaply every year. One of the biggest 
attractions at CONEXPO-CON/AGG 2017 was the 3D printed excavator. 
In addition, driverless vehicles are starting to spread into the construction 
space with a driverless electric truck by Tesla and driverless bulldozer 
by Built Robotics. However, as technology improves, some of the core 
aspects of robotic “thinking” will get better as well. Major advances in 
LiDAR will have a big impact on safety issues such as remote sensing and 
collision avoidance.    
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One of Salt Lake City’s most revered religious leaders provided the 
insight long ago that proved prescient in the construction of a new 
theater in nearby Sandy, Utah: “You can’t build a great building on a 
weak foundation,’’ said Gordon B. Hinckley, who served as the 15th 
President of The Church of Jesus Christ of Latter-day Saints for 13 
years. “You must have a solid foundation if you’re going to have a 
strong superstructure.”

Establishing such a foundation was among the most significant 
challenges in construction of Hale Centre Theatre. The $80 million 
structure, which opened in September 2017, provides seating capacity 
for 1,368 patrons and includes two theaters and 130,000 square feet. 
The theater is also the most technologically advanced in the world. 
It is filled with components that will enhance the experience for any 
theater-goer, including fly lofts 80 feet above the stage from which ac-
tors will descend; ascending, descending, and rotating stages; sophis-
ticated technology for patrons with hearing impairments; 32 women’s 
restroom stalls; six inches of extra leg room; and huge LED screens 
that circle the perimeter of the theater. 

“This theater, by all standards, is a world-class venue,” said Mark Di-
etlein, president, CEO, and executive director of the theater.

Once the foundation for the building was established, Jared Adamson, 
project manager for Layton Construction, said the project stayed on 
schedule. But, as Hinckley pointed out, it was critical for the founda-
tion in the watery Utah soil to support the building.

Base building
Even before Layton Construction started the project in September 
2015, Adamson recognized the site’s high water table, estimated at 6 
feet below the surface, could be challenging in securing the theater’s 
foundation. Ralph Wadsworth Construction, which built the founda-
tion for Hale Centre, delved much farther into the ground than officials 
had planned.

Adamson said the top of the ground consisted of “silty clay that was 
holding a lot of water.” As workers dug deeper, they reached a sand 
layer at about 35 feet. They drove piles down another 55 feet to reach 
bedrock. 

“We drove 30 piles into the bottom and those hold the building down 
so the water pressure doesn’t push up the foundation,” Adamson said. 
“Half the piles we drove in were much further down than we originally 
intended.” 

If the theater had been built entirely above ground, it would have stood 
11 stories high. “We’re pumping water 24/7,” Dietlein said. “And we 
always will.”

Construction teams drove 225, 16-inch piles into the ground, some as 
much as 90 feet below the surface. Laborers removed 72,400 cubic 
yards of dirt for the complex and placed 9,200 cubic yards of concrete. 
Because of the extensive time it took to establish the foundation after 
breaking ground in September, the first walls for the exterior of the 
building were not established until April 2016. 

“There was a lot of dewatering that had to occur,” Adamson said. “We 

Strong foundation
Deep piles and constant dewatering support a technologically 

advanced theater on wet Utah soils.
By Steve Weyel

STRUCTURES + BUILDINGS

The theater — the most technologically advanced in the world — features fly lofts 
80 feet above the stage from which actors will descend; ascending, descending, and 

rotating stages; and LED screens that circle the perimeter.
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ran a lot of pumps to get the area dry. We were dealing with a lot of 
water as we dug down, and as we got to the bottom, we were finally able 
to handle the water.”

Layton fast-tracked the rest of the construction to meet the theater’s 
target opening date. “Once we got out of the ground, everything else 
held to schedule,” Adamson said.

And they had to. Dietlein and Hale Centre announced its schedule in 
spring 2016 and tickets were sold for the first performances in Septem-
ber 2017. More than 200 construction workers established 1,800 tons of 
structural concrete and 1,700 tons of reinforcing steel in the construction 
process.

“We allocated for overtime,” Adamson said. “We knew we needed an 
allowance for acceleration. We knew we couldn’t extend the date. The 
only other way was to work more hours. It was a huge task, but we hit 
the date.”

Setting the stage
Two unique stages, each with sophisticated technology, are the primary 
attractions at Hale Centre. The 467-seat Jewel Box is a proscenium-
thrust stage, while the 901-seat Centre Stage features a theater-in-the-
round, which mirrors the stage at the Centre’s previous location.

The Centre Theater’s stage includes 11 lifts, and the stage can be low-
ered into a pit as a slip stage door comprised of two 20-ton pieces takes 
its place. The replaceable stage allows for performances to continue 
without interruption. 

“The center stage was the heart of the programming,” Dietlein said. “We 
started there and worked outward.”

Tait Towers, with the conceptual design provided by the Hale Centre 
team, designed the stage wizardry and a flying system that will entertain 
theater patrons. Above the stage is a lift system, called a bogie, that 
includes eight winches and dozens of moving pieces that sense the prox-
imity between objects and people being lifted by the system. Actors will 
descend from as high as 80 feet above the stage on hoists and winches 
built into the theater. The winches and hoists will also be used to drop in 
pieces on sets for the shows.

Equipment and mechanical systems sit below the stage. A hydraulic lift 
transports stage equipment and workers up to the pit level. Double-leaf 
terrazzo doors provided by The Bilco Company allow for easy access to 
the pit area and enable large set pieces to be carried off. Floor coverings 
on the terrazzo doors hide their functionality from the patrons. 

“Those doors were important for allowing them to get equipment in and 
out,” Adamson said.

Architects also took measures to ensure audio quality found the per-
fect pitch for all guests. A hearing loop technology allows patrons with 
cochlear implants and hearing aids to hear performers as the sound is 
projected directly to their hearing devices using magnetic fields.

Acoustical smoke vents manufactured by The Bilco Company enhance 
the theater experience by limiting noise intrusion. The theater is located 
next to a freeway and in the flight path of a nearby airport. 

“We were concerned,” Adamson said. “We didn’t want to have people 
hear all that noise. They were a very important part to the project.”

Smoke vents allow for passive smoke ventilation and reduce costs for 
mechanical ventilation equipment. “The acoustics were an important 
part, and the passive ventilation system is a lot more cost effective than 
running temperature control through a mechanical system,” Adamson 
said.

Popular Utah attraction
Hale Centre has come an extraordinarily long way since Dietlein joined 
his grandparents in opening their first theater in Salt Lake City in 1985. 
The original Hale Centre was formed in a renovated lingerie factory in 
South Salt Lake with seats purchased from a movie theater. The seats 
were painted green to match the upholstery fabric, which was the only 
color on sale. The sound system consisted of a cassette player placed 
near a microphone, and costumes were made from materials such as 
bedspreads and poster board. The first performance — I Came to Your 
Wedding — played to a paid audience of 25 patrons. 

The Centre Theater’s stage includes 11 lifts, and the stage can be lowered into a pit as 
a slip stage door comprised of two 20-ton pieces takes its place.

Above the stage is a lift system, called a bogie, that includes eightwinches and 
dozens of moving pieces that sense the proximity between objects 

and people being lifted by the system.
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The National Museum of African American History and Culture 
(NMAAHC) is the first Smithsonian museum to aim for the presti-
gious Leadership in Energy and Environmental Design (LEED) Gold 
certification. It is also the first to incorporate structural thermal breaks 
(STBs) as part of an over-arching conservation strategy. 

“Although energy efficiency is high on the museum’s priority list, pro-
tecting the collection is paramount. The textiles, woods, and other sim-
ilar organic materials are very sensitive to temperature changes,” said 
Marcus Wilkes, SmithGroupJJR principal. “Museum environments, 
like NMAAHC, often require 50 percent relative humidity, which puts 
pressure on the envelope that other building types don’t typically face. 
We therefore pursued thermal break solutions more to combat conden-
sation than for energy efficiency, but both were important.”

Solving museum mold problems with structural insulation
According to Wilkes, the biggest risk to a museum’s “mission critical” 
function, from a building envelope perspective, is thermal bridging, in 
which structural concrete or steel penetrations such as at rooftop con-
nections, canopies, and balconies conduct cold through the insulated 
building envelope and dissipate it into the warm interior environment 
during winter months. In addition to wasting energy, these chilled pen-
etrations can form condensation on the warm interior side of the build-
ing envelope, especially where humidity is sufficiently high enough for 
the exposed cold structure to reach the dew point, such as at a museum. 
As a result, mold can grow on cold surfaces, threatening building oc-
cupants and the museum’s collection, years before it becomes visible 
on interior walls and ceilings.

SmithGroupJJR oversaw the building envelope, or façade exterior, 
which called for “being diligent about the insulation and membrane 
continuity, and some heroic detailing” to prevent thermal bridging. The 

firm designed the façade to provide continuous insulation. However, a 
major design change about three quarters of the way into the documen-
tation process introduced new risks and challenges.  

“At the last minute, we had to swap out a chilled water connection 
with rooftop cooling towers, so we suddenly had an unprotected piece 

The theater had simply outgrown its former home in West Valley. That 
theater included a seating capacity of 613 in 42,000 square feet. Since 
2004, each performance played to 100 percent capacity. Dietlein said 
the only other option was to increase ticket prices. Even at the new 
theater, however, Dietlein is intent on providing one of the best enter-
tainment values in Utah. Tickets for all shows are $40 for adults and 
$20 for children.

“It’s been a real team effort to have creative and outward thinking,” 
Dietlein said. “And with a construction team like Layton, this is one of 
the most beautiful things they’ve ever done. What they pulled off in a 
very short time frame is nothing short of amazing.”

STEVE WEYEL is a product manager with The BILCO Company                  
(www.bilco.com), which manufactures roofing and other specialty access 
products for the construction industry.   

Rooftop penetrations on the newest Smithsonian museum use 
structural thermal breaks to protect artifacts and

conserve energy.

Building envelope integrity

The three-tiered corona of the National Museum of African American History and 
Culture symbolizes faith, hope, and resiliency.
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of structure on the roof we hadn’t accounted for that was a serious 
thermal bridge at a load bearing condition,” Wilkes said. 

The resulting rooftop structure is a composite construction in which 
the steel truss frame is overlaid with poured concrete and topped by a 
membrane and insulation. The building’s cooling towers are supported 
by steel posts penetrating through the roof’s insulation. It is at these 
penetration points where the building is most vulnerable to thermal 
bridging. 

Exhibit space lies directly below the roof’s cooling towers, so any po-
tential for thermal bridging had to be eliminated to protect the collec-
tion. STBs provided the solution to the problem. “They [STBs] were 
the only option,” Wilkes said. 

SmithGroupJJR specified Isokorb STBs from Schöck to simultaneous-
ly insulate and support the cooling tower support columns where they 
penetrate the building envelope. Wilkes had first heard about STBs at a 
conference several months prior to the NMAAHC commission. “I kept 
the product at the back of my mind, and when this unique situation 
surfaced, the STB seemed like a happy marriage,” he said.

Insulating while supporting loads 
Schöck engineers assessed factored loads from the self-weight of the 
cooling towers and the wind at roof level to determine the number of 
STBs required to attain continuous insulation and support throughout 
the roof structure. 

The Isokorb Type S22 specified is a load-bearing thermal insulation el-
ement for steel structures that accommodates normal and shear forces. 
A block of BASF Neopor insulation foam, 2 to 3 inches thick forming 
the thermal break is held under compression with high-strength bolted 
stainless steel rods between two end plates. Steel STBs are oriented 
horizontally for canopy and balcony penetrations, but vertically in this 
rooftop application. 

The structural moments at the rooftop are transferred and the load of 
the cooling tower is transmitted by the STBs, which are arranged in a 
quad pattern of four modules at each of four penetrations through the 
roof, for a total of 16 STBs per cooling tower.  

By reducing thermal bridging, STBs prevent the building’s roof 
columns and beams from chilling interior cavities, which could cre-
ate condensation and encourage mold growth that would ultimately 
threaten the museum’s collection. The energy savings also afforded 
by the thermal breaks reduce heat loss at each point of penetration by 
up to 50 percent, contributing to sustainable design and NMAAHC’s 
LEED certification goals.

Pushing the insulation envelope
In addition to the significant challenges of designing to LEED Gold 
standards, the unprecedented physical form and performance demands 
of the NMAAHC required designers to maintain the humidity required 
to preserve artifacts, while preventing associated condensation and 
mold. By incorporating STB technology as part of its conservation 
strategy, the Smithsonian created a signature work of international ac-
claim that meets specialized requirements without compromise.

Four STBs at each of four steel rooftop penetrations per cooling tower prevent 
thermal bridging between exterior and interior environments while supporting loads. 
Photo: courtesy of SmithGroupJJR

Diagram (right) shows vertical orientation of steel structural thermal breaks at the 
NMAAHC rooftop as opposed to typical horizontal orientation (left).

Isokörb Type S22 structural thermal break is a load-bearing thermal insulation element 
for steel structures consisting of insulation foam held under compression with bolted 

stainless steel rods between two end plates.

Information provided by Schöck (www.schock-na.com/en-us/home).  
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The longest horizontal directional drilled (HDD) installation of high-
density polyethylene (HDPE) pipe in the United States and Canada 
was recognized as Project of the Year by the Plastics Pipe Institute, 
Inc. (PPI). The award was presented to PPI member company ISCO 
Industries (Louisville, Ky.), at the association’s annual membership 
meeting in May 2017. PPI is the major North American trade associa-
tion representing all segments of the plastic pipe industry.

“Not only was this a very long pull,” said Tony Radoszewski, CAE, 
president of PPI, “but the diameter of the pipe was also a challenge 
in replacing the existing sanitary sewer line in Miami Beach. More 
than 4,200 feet of 54-inch-diameter HDPE (PE4710) pipe was used. 
This was quite an accomplishment and we were pleased to present the 
Project of the Year Award to ISCO.” 

Failure of this force main, which is the only means of wastewater con-
veyance for the city’s nearly 92,000 residents, would be disastrous. It 
could potentially discharge millions of gallons of raw sewage along the 
urbanized corridor of one of the most popular tourist destinations in the 
world. This would impact residents and commercial operations, threat-
ening contamination of pristine, ecologically sensitive waterways, 
beaches, and parks in this scenic area. The economic impact of forced 

closures of hotels, restaurants, and tourist attractions and businesses 
would devastate the city.

The existing 54-inch prestressed concrete cylinder pipe (PCCP) sani-
tary sewage force main (FM) was constructed in 1977 and served as the 
sole means of wastewater conveyance through Miami Beach. By 2012 
it was deteriorating like much of the infrastructure in coastal communi-
ties. Faced with the potential threat of failure, the city embarked on a 
capital improvements program totaling $750 million during five years. 
In 2013, the city invested in a non-destructive condition assessment. 
Using Pure Technologies’ PipeDiver, the PCCP FM pipe was analyzed 
and it was determined that the line was on the verge of catastrophic 
failure. 

A 54-inch IPS DR-17 HDPE pipe was chosen with technical assistance, 
pipe fittings, and fusion services provided by ISCO. ISCO’s technical 
expertise and support helped maximize the construction efficiency and 
minimize the social impact. HDPE pipe material was chosen for this 
project not only because of its low life cycle cost and monolithic fea-
tures, but also because of its lightweight and ductile properties, which 
makes it the ideal material for the HDD construction method. 

Pipe fusion on the project was done with one of ISCO’s 2065 MegaMc 
fusion machines operated by one of its certified technicians. The high-
light of the fusion operation was joining two strings (3,000 feet and 
1,200 feet) of pipe during the pullback process. Use of HDPE pipe 
made HDD feasible, saving time and money on the project for the city, 
and allowing areas of a busy residential/tourist area to remain open 
during the construction of the line.

Miami Beach replaces deteriorating force main sanitary line with 
4,200 feet of 54-inch high-density polyethylene pipe.

Record HDPE HDD installation 
saves sewer line

The pull was set up in the evening, ready to begin before the sun came up the next morning.
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The new pipe was pulled in two segments. This dual-string approach 
had two runs of pipe being fused and positioned in the center of the 
roadway, which permitted local access for residents who could con-
tinue to drive along the perimeter lanes of the work area. Addition-
ally, construction of a pedestrian bridge over the pipe installation area 
enhanced pedestrian mobility.  

“HDPE pipe is the tested and proven solution for force main reha-
bilitation and trenchless construction,” said Camille George Rubeiz, 
P.E., F.ASCE, senior director of engineering for the Municipal and 
Industrial Division of PPI. “The strength and flexibility of PE4710 
made it ideal for this longest and largest HDPE pull, which is liter-
ally groundbreaking and proves the material’s capabilities. The time 
and money it would have taken to dig up and replace the existing line 
would have made this project unrealistic. The disruption to the city, its 

residents, and visitors, would’ve 
been enormous, especially since 
it was done during the busiest 
season for tourism. 

“Instead, a dedicated team of 
HDPE pipe supplier and manu-
facturer (ISCO industries and 
DuraLine), engineers (Brierley 
Associates, AECOM, and others), 
and contractors (David Mancini 
& Sons, Spartan) pulled together 
to pool their experience and come 
up with a creative, innovative, and 
cost-effective solution to provide 
the City of Miami Beach with a 
reliable force main that will last 
for decades,” Rubeiz said. “It 
showcased the ability of HDPE 
to save money, time, and provide 
innovative solutions for the City of Miami Beach and is truly worthy 
of the PPI Project of the Year Award for the Municipal and Industrial 
Division.”

Information provided by the Plastics Pipe Institute (www.plasticpipe.org).   

An ISCO field tech used a McElroy 2065 fusion machine to make the final tie in.

The fused HDPE pipe entering the pit. 
More than 3,300 feet of 54-inch-diameter 

HDPE pipe was used.

StormRax BY
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The U.S. Environmental Protection Agency (EPA) recognized 28 water 
quality treatment projects for excellence and innovation within the 
Clean Water State Revolving Fund (CWSRF) program. Honored proj-
ects include large wastewater infrastructure projects to small decentral-
ized and agriculture projects.

EPA’s Performance and Innovation in the SRF Creating Environmental 
Success (PISCES; https://www.epa.gov/cwsrf/pisces) program cel-
ebrates innovation demonstrated by CWSRF programs and assistance 
recipients. The CWSRF is a federal-state partnership that provides 
communities a permanent, independent source of low-cost financing 
for a wide range of water quality infrastructure projects. During the last 
30 years, CWSRF programs have provided more than $125 billion in 
financing for water quality infrastructure.

“For decades, the Clean Water State Revolving Fund has supported 
critical water infrastructure projects that help grow the American 
economy and support our way of life,” said Mike Shapiro, acting as-
sistant administrator for EPA’s Office of Water. “These projects are a 
testament to the power of the Clean Water State Revolving Fund in le-
veraging investment to meet the country’s diverse clean water needs.”

The 2017 PISCES program awarded 28 projects by state or local gov-
ernments, public utilities, and private entities in three categories — 
Exceptional, Honorable Mention, and Recognized Excellence.

Exceptional
Five projects received the top award:

Sewer Service Line Replacement Program — The Little Rock (Ar-
kansas) Wastewater Utility has been under a Consent Order to reduce 
inflow and infiltration (I/I) to its collection system to stop manhole 
overflows. The utility has spent millions of dollars to rehab the col-
lection system and started to hit diminishing returns. As a result, the 
utility developed a Sewer Service Line Replacement Program to work 
on reducing a different source of I/I into the system. The program is 
designed to assist homeowners in paying for the replacement of the 
service line from their home to the sewer main. It is an ongoing effort 
to reduce I/I that will decrease the cost of sanitary sewer collection and 
treatment as well as the customer’s monthly bill. The partial reimburse-
ment program reimburses homeowners up to $2,500 after their service 
line is replaced by a plumber and inspected by the utility. The program 
is funded with a loan from the Arkansas CWSRF combined with a fund 
created using revenues from a $1 surcharge on each customer’s sewer 
bill.

Using colorful inserts included with sewer bills, the utility encouraged 
homeowners to take advantage of the financial benefit and replace their 

EPA recognizes excellence and innovation in clean water 
infrastructure.

Creating 
environmental success

WATER + STORMWATER

NVF Yorklyn Site Wetland Project in Delaware

Howard Storage Basin-North Hill Separation Project in Ohio
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service line. The utility worked with the Arkansas CWSRF program 
to ensure that the funding source was adaptable enough to work for 
homeowners. Because CWSRF funds were loaned to the utility, the 
reimbursement structure allowed individual homeowners, who are 
not usually eligible for Arkansas CWSRF assistance, to benefit from 
the low-interest loan program. Each homeowner is responsible for 
contracting for the work, ensuring that the CWSRF and the utility do 
not face the liability of entering a homeowner’s property to replace 
the lines. This project makes use of new CWSRF project eligibilities, 
allowing the CWSRF to directly assist homeowners with shouldering 
the burden of replacing the service line from their home to the utility 
sewer collection system, an activity that was not previously eligible in 
the CWSRF.

NVF Yorklyn Site Wetland Project — The first of its kind in Dela-
ware, this brownfield-to-wetlands conversion project will use natural 
systems to remediate water bodies impaired by decades of industrial ac-
tivity. The loan will be repaid from Hazardous Substances Control Act 
(HSCA) tax revenues and is secured by a revenue pledge in the form of 
a Master-Lease Purchase Agreement with the Department of Natural 
Resources and Environmental Control (DNREC) as the lessee and 
the CWSRF as the lessor. A memorandum of understanding between 
the parties gives DNREC the right to withhold HSCA tax revenues 
to pay annual CWSRF lease payments. This lease-purchase financ-
ing structure allows the Division of Waste & Hazardous Substances 
(WHS) to borrow from the CWSRF without obligating the state to any 
indebtedness associated with a traditional loan agreement. In addition, 
the overall project involves a cooperative partnership between mul-
tiple state agencies (DNREC-CWSRF, DNREC-WHS, DNREC-Parks 
and Recreation), the federal government (EPA-Brownfields), and the 
private sector.

The Delaware CWSRF provided $3.3 million in financing to create 
two acres of wetlands by replacing 29,000 tons of zinc-contaminated 
soil with clean fill material and topsoil. The wetlands will improve 
water quality, store stormwater to mitigate flooding, help flush the 
remaining zinc-impacted groundwater to the recovery trench, and sup-
port economic redevelopment of the Fiber Mills District in Yorklyn. 
An additional $1 million loan will create a series of wetlands around 
the project site to protect residents and buildings from flooding and 
runoff. Without the financing and spirit of partnership made possible 
by the Delaware CWSRF, the remediation of the site was estimated to 
take another 40 years and cost an additional $10.7 million.

Howard Storage Basin-North Hill Separation Project — The City 
of Akron, Ohio received a financing package from Ohio EPA’s Water 
Pollution Control Loan Fund (WPCLF) program to construct a 2.4 mil-
lion-gallon concrete storage basin to reduce combined sewer overflows 
(CSOs) into the Little Cuyahoga River. Akron will borrow $22 million 
($13 million at the special 0 percent rate for CSO projects) at an overall 
blended interest rate of 0.93 percent. In addition to the rate, other terms 
of the assistance package demonstrate the flexibility of the CWSRF to 
enable communities such as Akron make these projects a reality. This 
is the first CWSRF customer to receive 45-year term financing, which 
Ohio worked with U.S. EPA to approve in 2017. In total, this financing 
package will save Akron approximately $16.9 million compared with 

financing this project at the market rate of 3.68 percent. To eliminate 
any fees or the additional costs of a bonding agent, the WPCLF pur-
chased a bond from Akron and financed a portion of the project costs 
for the extended term.

The Howard Storage Basin will hold excess flows during periods of 
high rainfall and release the combined sewage to the sewer system 
when flows have dropped. Designed to contain the “typical year” event 
without allowing any overflows to the river, this project will dramati-
cally enhance water quality in the Little Cuyahoga River. The basin 
project is also sponsoring three Water Resources Restoration and Pro-
tection (WRRSP) projects — a land purchase, a wetland restoration, 
and a dam removal — which will discount the entire loan package an 
additional 0.1 percent.

RIAC Glycol Recovery System in Rhode Island

Regional Onsite Sewage System Loan Program in Washington
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Rhode Island Airport Corporation Glycol Recovery System — 
The propylene glycol recovery system at the T.F. Green Airport, in 
Warwick, R.I., is one of only four de-icer management facilities in the 
world. Funded with $33 million from the Rhode Island Infrastructure 
Bank, this world-class approach to capturing contamination from plane 
de-icing chemicals allows the airport to comply with its Rhode Island 
Pollutant Discharge Elimination System (RIPDES) permit. The system 
replaces the previous management technique of using vacuum trucks 
to capture propylene glycol from catch basins, which was only able to 
recover 20 to 30 percent of the pollutant. The new collection system 
achieves a 60 percent collection rate and has been sized to ensure the 
airport facility can grow and drive economic development.

The system installed at T.F. Green Airport diverts stormwater runoff to 
storage tanks, where real-time sensors can detect de-icer contamination 
and divert, store, and treat the runoff using anaerobic digestion. Leav-
ing no opportunity untouched, the system captures methane produced 
by the treatment process and uses it to pre-heat the incoming waste 
stream as well as heat the treatment facility, which reduces operations 
and maintenance costs by lowering natural gas use at the facility by 95 
percent. This process prevents propylene glycol (known for lowering 
dissolved oxygen in waterbodies) from entering Warwick Pond and 
Buckeye Brook. Buckeye Brook is undammed and, along with War-
wick Pond, serves as a spawning ground for many fish such as alewife 
and blueback herring that migrate into Narragansett Bay. The project 
protects the water quality for these fish species essential to the bay’s 
ecosystem and the local fishing industry, and received accolades from 
local watershed advocates.

Regional Onsite Sewage System Loan Program — The Regional 
Loan Program (RLP) consolidates multiple county-level septic loan 
programs into a single public-private partnership (P3) between the 
Washington State Dept. of Ecology, State Dept. of Health, multiple 
counties and local health jurisdictions, and third-party lender Craft3. 
Ecology contracted with Craft3, a nonprofit Community Development 
Financial Institution (CDFI), through a competitive procurement pro-
cess, and created this P3 to administer a revolving loan fund. Funded 
with SRF loans, Washington State Centennial Clean Water grants, and 
private funds leveraged by Craft3, the RLP provides loan assistance 
to eligible property owners across the region to repair, upgrade, or 
replace failing or malfunctioning septic systems (or convert to sewers 
in some cases), protecting public health and water quality. Under this 
arrangement, Craft3 works with local authorities to approve individual 
projects. Craft3 assumes the financial risk associated with lending and 
is obligated to repay the SRF funds.

The program leverages economies of scale and Craft3’s lending ex-
pertise and infrastructure. This makes more funds available for loans, 
outreach, and education, with less needed for program administration. 
This allows local governments to reap the benefits of a SRF-funded 
program while receiving support in managing the local loan program. 
Low-income borrowers account for 36 percent of the projects, many of 
whom do not qualify for traditional financing. The new consolidated 
program streamlines and standardizes the process, making it easier for 
contractors to work across jurisdictions. Contractors are paid immedi-

ately once each system passes inspection. The RLP also lends to small 
businesses, helping to stabilize local economies.

Honorable Mention 
The following five projects received Honorable Mention:
• Phosphorus Recovery System — MWRD of Greater Chicago
• Bee Branch Creek Project — City of Dubuque, Iowa
• Implementation of Nonpoint Practices — Rock County, Minn.
• Green Infrastructure CSO Initiative — City of Hoboken, N.J.
• Septic Tank Gravity System — New Haven Public Service District,          

  W.Va.

Recognized Excellence 
The EPA included the following 18 projects in the Recognized Excel-
lence category:
• Biosolids Improvements for Energy Recovery — City of Albertville,  

Ala.
• Biological Nutrient Removal — Boxelder Sanitation District, Colo.
• Digester Project — City of Graceville, Fla.
• Stormwater Retention — City of Hinesville, Ga.
• Wastewater System Consolidation and Upgrade Project — City of  

Fruitland, Idaho
• Three Rivers Protection and Overflow — City of Fort Wayne, Ind.
• Wastewater Reuse Project — Town of Homer, La.
• Southern Kent Island Sewer Collection System — Queen Anne’s  

County, Md.
• Organics to Energy — Greater Lawrence Sanitary District, Mass.
• Onsite Septic Remediation Program — Upper White River Basin  

Foundation Inc., Mo.
• Montoyas Arroyo Improvement — S. Sandoval County Arroyo Flood
• Control, N.M. 
• New Rochelle WWTP Upgrades — Westchester County, N.Y.
• Green Infrastructure Project — Oklahoma Conservation Commission
• Green Infrastructure — City of Philadelphia
• 4th Avenue Ocean Outfall — City of Myrtle Beach, S.C.
• Grand Lakes Reclaimed Water System — North Fort Bend Water 

Authority, Texas
• Wetland Stormwater Retention System — City of Waynesboro, Va.
• New Water R2E2: Resource Recovery & Electric — Green Bay     MSD, 

Wis.

For detailed descriptions about the projects, download the PISCES 
Compendium at www.epa.gov/sites/production/files/2017-10/docu-
ments/pisces_compendium_final.pdf. 

Information provided by the U.S. Environmental Protection Agency     
(www.epa.gov).      

www.epa.gov/sites/production/files/2017-10/documents/pisces_compendium_final.pdf
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The Great Lakes Commission (GLC), in partnership with Lawrence Tech-
nological University (LTU), kicked off the Great Lakes Stormwater 
Technology Transfer Collaborative. The new group aims to spread the 

use of advanced stormwater technology throughout the Great Lakes 
and St. Lawrence River region in the United States and Canada — 
overcoming barriers to getting the right stormwater technology to the 
right people and places.

Innovations in stormwater management — such as green infrastruc-
ture design, data-driven water management systems, and proprietary 
structural systems — are vital in protecting communities from polluted 
stormwater and flooding. But smaller or financially struggling com-
munities can face challenges in implementing them.

The collaborative’s kickoff event focused on establishing the guiding 
principles, structure, and function of the group, and addressing initial 

Great Lakes Commission, Lawrence Tech champion new
stormwater technology initiative.

Reducing barriers to 
green infrastructure

The Great Lakes Stormwater Technology Transfer Collaborative aims to spread 
the use of advanced stormwater technology throughout the Great Lakes and St. 

Lawrence River region.
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priorities that were identified through interviews and focus groups dur-
ing the last year and provided the impetus to form the collaborative.

Victoria Pebbles, program director at the Great Lakes Commission, 
noted the importance of the new group. “In 2014, 22 billion gallons of 
untreated sewage and stormwater were released into the Great Lakes,” 
she said. “Innovative stormwater management like green infrastructure 
can be a cost-effective way to address this crisis, but only if Great 
Lakes communities know about and can access the appropriate tech-
nology. This collaborative will be a powerful resource for communities 
struggling to implement sustainable solutions to address stormwater 
management needs.”

Donald Carpenter, professor of practice in civil engineering at LTU 
and director of the university’s Great Lakes Stormwater Manage-
ment Institute, is working with the collaborative to spread sustainable 
stormwater management practices and technologies. Carpenter said 
implementing green infrastructure in communities can greatly reduce 
pressure on existing “gray” infrastructure — the pipes and pumps that 
move stormwater to treatment plants or directly to rivers — especially 
in locales where these systems are outdated or degraded.

“We have an opportunity to share some really innovative solutions 
with communities throughout the region and have an impact on how 
infrastructure is developed and sustained into the future,” Carpenter 
said. “This group will connect a lot of the dots to make it easier for lo-
cal governments to access and implement the appropriate technologies 
for their communities’ stormwater management needs.”

Establishment of the collaborative is supported by the Fred A. and 
Barbara M. Erb Family Foundation. A sister project, the Green Infra-
structure Champions Pilot Program, also supported by the Erb Family 
Foundation, will create a mentoring network of “green infrastructure 
champions” and emerging communities across the Great Lakes. The 
two efforts will work in tandem to reduce physical and institutional 
barriers to a greener approach to stormwater management.

More information is available at www.glc.org/work/stormwater-tech and 
www.ltu.edu/water. 

WATER + STORMWATER

Information provided by the Great Lakes Commission (www.glc.org).   
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A growing number of wildfire-burned areas throughout the western 
United States are expected to increase soil erosion rates within wa-
tersheds, causing more sediment to be present in downstream rivers 
and reservoirs, according to a study by the U.S. Geological Survey 
(USGS).

As a number of previous peer-reviewed studies have shown, the area 
burned annually by wildfires has increased in recent decades and is 
expected to continue to increase this century. Many growing cities 
and towns rely on water from rivers and reservoirs that originates in 
watersheds where wildfire and sedimentation are projected to increase. 
Increased sedimentation could negatively impact water supply and 
quality for some communities.

USGS scientists analyzed a collection of climate, fire, and erosion 
models for 471 large watersheds throughout the western U.S. They 
found that by 2050, the amount of sediment in more than one-third of 
watersheds could at least double. In nearly nine-tenths of the water-
sheds, sedimentation is projected to increase by more than 10 percent.

“This is the first forward-looking study of the relationship between 
climate change, future wildfires, and soil erosion, and their effects on 
ecosystems and watersheds throughout the West,” said Joel Sankey, 

USGS scientist and lead author of the study. “Findings could be used 
by communities to identify whether their water resources are especially 
at risk, and whether they have a suitable watershed management and 
protection plan in place.”

Increased sedimentation may impact water supply by reducing reser-
voir storage, increasing the need and cost for reservoir maintenance, 
or increasing costs to treat and deliver water. Water quality may be 
negatively impacted by increased sediment or increased nutrients 
and pollutants adsorbed, or attached, to sediment. Potential impacts 
to aquatic ecosystems range from negative effects on fish habitat to 
alterations of how a stream moves and flows.

“At least 65 percent of the water supply in the West originates in wa-
tersheds with fire-prone vegetation,” said Sankey. “So, understanding 
how changing fire frequency, extent, and location will affect water-
sheds, reservoirs, and communities is of great societal importance.”

Wildfires can burn away groundcover and vegetation across the land-
scape, leaving soils exposed and easily erodible by precipitation. In 
other cases, fires can cause soil surfaces to harden. Instead of the rain 
soaking into the soil, rainwater and melted snow can rush across these 
hardened surfaces, gaining enough power to erode loose sediments.

This study was done in cooperation with Northern Arizona University, 
Michigan Tech Research Institute, the U.S. Department of Agriculture 
Forest Service, Boise State University, and the Department of the Inte-
rior’s Northwest Climate Science Center.

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

Urgent need for watershed 
management plans
Increases in wildfire-caused erosion could impact water in the West.
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Environmental restoration projects are a complex undertaking — for 
good reason. Whether restoring natural water flows, reducing negative 
impacts on local businesses, or ensuring compliance with federal regu-
lations, any successful restoration effort must balance a wide variety 
of environmental, political, and community interests. In addition, each 
restoration project has its own uncertainties, requiring a flexible, ro-
bust project design. Poorly implemented, a well-intentioned restoration 
project may take an unintended direction. 

Project approach
When working on environmental restoration, whether it’s the Florida 
Everglades, the Mississippi and Missouri Rivers, or Caño Martín 
Peña in Puerto Rico, it is important to study a project’s approach to 
restoration. Programs like these — as well as California Bay-Delta, 
Chesapeake Bay in Maryland, and Puget Sound in Washington State 
— are notable because they are a continuum in the alteration of already 
managed systems. The prospect for adaptive management should be 
included in project planning and implementation. 

Adaptive management begins at the programmatic level by employ-
ing a science-based management approach to address scientific and 
technical uncertainties that may affect program and project goals and 

objectives. There can be many uncertainties associated with ecosystem 
function and how the ecosystem components of interest will respond to 
a restoration project. In addition, there are uncertainties about the best 
design and operation for the project as the current managed system is 
altered for “better” ecological function. 

Using an adaptive management and monitoring approach during proj-
ect planning provides a mechanism for building flexibility into proj-
ect design and providing new knowledge to better define anticipated 
ecological responses. Using this approach also enables better selection 
of appropriate design and operating scenarios to meet project objec-
tives. Additionally, an adaptive management approach will help define 
project success by developing performance measures and identify 
outcomes that should realistically be expected for the project.

Modeling and monitoring
The adaptive management process requires the combination of model-
ing and monitoring. Most of the time with managed water-related sys-
tems, a hydrologic model and a monitoring program may be already in 
place that may have been designed to manage the existing system. The 
U.S. Army Corps of Engineers, which Atkins recently partnered with 
to restore significant portions of the Florida Everglades (www.atkin-
sglobal.com/en-GB/projects/comprehensive-everglades-restoration-
plan), has embraced conceptual ecological modeling, which defines 
the drivers, stressors, processes, attributes, and potential performance 
measures for all or parts of the restoration program. This step can lead 
to selecting project alternatives and performance measures that may be 
of significant use in the adaptive management process by providing a 
tool to enable quantitative prediction of ecosystem response. 

Using adaptive management to restore damaged ecosystems.
By Don Deis, CEP

Flexibility factor

environment + Sustainability Channel Sponsor: Presto Geosystems | www.prestogeo.com

Atkins provided program management support to the U.S. Congress-approved Comprehensive Everglades 
Restoration Plan, designed to improve 2.4 million acres of South Florida’s ecosystem. Photo: Atkins 
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The best indicators of project performance are those that can be evalu-
ated and predicted through modeling, and then measured and moni-
tored in the field, taking time before and after project development 
to verify the modeled response. Physical parameters (e.g., water flow, 
water stage, and residence time) will have a short-term response along 
with water quality parameters (e.g., dissolved oxygen, salinity, and nu-
trients). Longer-term response can be expected for plants and animals 
(e.g., habitat, fish, and fisheries). 

With many restoration projects, there is a tendency to develop com-
plicated performance measures when the best and easiest to use are 
developed using simple relationships that can be easily measured and 
followed with monitoring. An example is the simple relationship put 
forward early in the Everglades restoration process between the water 
level at gage P-33 in Shark River Slough and salinity in Florida Bay. 
There was an approximately one-month delay, but, when the water 
level at gage P-33 reached below a certain low point, salinity became 
hypersaline in Florida Bay. The hypersaline conditions resulted in sea-
grass die-off in Florida Bay in 1988 and 1989, serving as the impetus 
for the Everglades restoration. 

Though improved modeling has produced additional, refined perfor-
mance measures, the relationship between water level in the Everglades 
and salinity in Florida Bay is still used. The requirement for moving 
more freshwater into Florida Bay through Shark River Slough and/or 
Taylor Slough has been understood through modeling and monitor-
ing for many years, but restoration of the system has been inadequate, 
while seagrass die-off occurred again in Florida Bay in 2016. 

Implementation
Many of the large restoration projects are still in planning or in the 
infancy of development. The adaptive management process is well un-
derstood and should be implemented as it is intended to move projects 
forward despite lingering uncertainties. Projects should be planned 
and constructed with robust methods designed to adjust the program as 
it evolves with modeling and monitoring, along with well-developed 
performance measures to help define success and identify realistic 
outcomes. 

Once properly implemented, adaptive management will prove to be a 
valuable tool to verify when restoration goals are being met or adjust 
plans when problems are discovered or predicted.

DON DEIS, CEP, a principal scientist with Atkins (www.atkinsglobal.com), has 41 
years of experience in environmental science. His expertise includes coastal 
monitoring, estuarine and marine ecosystems restoration, oil and gas explora-
tion impacts, and natural resource damage assessment related to disasters. 

Sawgrass marshes are part of the 
interdependent ecosystems that make 
up the Everglades, supporting aquatic 

invertebrates — crayfish and snails, 
and larval amphibians — that are 

consumed by wading birds. 
Photo: Atkins
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The newly completed Boston Landing Station project in the Allston-
Brighton neighborhood in Massachusetts received Envision Silver 
verification from the Institute for Sustainable Infrastructure (ISI). The 
project is part of a larger complex currently underway by NB Develop-
ment Group, an affiliate of New Balance Athletics, Inc., in a public-
private partnership that has been lauded by city and state officials alike. 
NB Development Group funded and managed design and construction 
of the approximately $20 million station in close collaboration with 
the Massachusetts Bay Transportation Authority (MBTA) and the Mas-
sachusetts Department of Transportation (MassDOT). This is the first 
transit project in New England to achieve Envision verification.

“The Boston Landing Station project provides a vital transportation 
link to the overall development of Boston Landing and the immediate 
neighborhood,” said Keith Craig, director of development at NB De-
velopment Group. “We are extremely proud of Skanska and the design 
team for achieving Envision Silver verification, which aligns with our 
overall high sustainability goals for the Boston Landing campus.” 
 
The Envision system rates infrastructure projects across the full range 
of environmental, social, and economic impacts. The Boston Landing 
team earned credits in all five categories because of forward-thinking 
design by the engineering firm, STV, and sustainability commitments 
from Skanska, the project’s contractor. 

The project has especially been recognized for achievement in the 
Quality of Life category. The Allston-Brighton neighborhood had 
extensive rail and freight transportation options throughout the first 
half of the 20th Century, but with construction of the Massachusetts 
Turnpike in the 1950s, the major rail corridor was narrowed and all of 
its stations eliminated. With the closure of the Green “A” Branch in 
the late 1960s, the area was left completely out of walking distance of 
the Boston transit system. Boston Landing Station returns commuter 

Boston Landing Station receives Envision Silver 
sustainable infrastructure award.

Development revives 
commuter rail access

Boston Landing Station’s railway platform was designed to connect with pedestrian 
walkways, bike paths, bus routes, and roads.
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rail access to a community that has not had it for more than 45 years. 
Through close collaboration with key stakeholders, the Boston Land-
ing Station project will have a net positive impact on the community by 
improving access to downtown and increasing overall safety. 
 
“Boston Landing Station was a natural candidate to be one of the 
first Envision-verified infrastructure projects in Massachusetts,” said 
Paul Pedini, leader of Skanska USA’s civil construction practice 
throughout New England. “The New Balance team demonstrated the 
same commitment to quality in the Boston Landing project as they 
do every day with their legendary athletic footwear. They provided 
decisive leadership, collaborating with us to determine solutions to 
the project’s complexities and challenges. They were enthusiastic 
partners in our suggested pursuit of the Envision sustainability veri-
fication.”

The project involved a more integrated construction management pro-
cess that is atypical of public transportation projects in New England. 
By bringing the construction team to the table earlier in the process, 
they were able to develop more innovative construction techniques and 
mitigate extensive schedule and safety risk on the project.
 
“Envision challenges you to ask, ‘Are we building the right project?’” 
said Chris Frano, Skanska’s Envision Sustainability Professional on the 
project. “For us as builders, when we can walk away from a finished 
project like this and can say, ‘We built it safely, we built it on schedule, 
and we built something that’s really going to affect the community in a 
positive way,’ that’s a win-win-win for us.”
 
As a collaborative effort between ISI and the Zofnass Program for 
Sustainable Infrastructure at the Harvard University Graduate School 
of Design, the Envision system rates the impact of sustainable infra-
structure projects as a whole. The ISI Envision system measures sus-
tainable infrastructure in five categories: Quality of Life, Leadership, 
Resource Allocation, Natural World, and Climate and Risk. These key 
areas contribute to the positive social, economic, and environmental 
impacts on a community. 
 
Key sustainable accomplishments of the Boston Landing Station proj-
ect awarded an Envision Silver include:
 
Quality of Life — Thorough analyses conducted by the project team 
concluded that the Boston Landing Station will stimulate sustainable 
growth and development in the area and will improve quality of life 
for residents. The new train station will improve community attractive-
ness for businesses, and help the area attract a high-quality workforce. 
In addition, residents in the area should experience reduced commute 
times to downtown Boston by nearly 20 minutes or more, depending 
on the schedule. 
 
The new railway platform has been designed to connect with pedes-
trian walkways, bike paths, bus routes, and roads. Pedestrians can eas-
ily access the station from the east or west end of the platform using a 
network of stairs, elevators, and a pedestrian bridge. Cyclists will also 
be encouraged to use this station since a safe and covered bike storage 
area is provided. Street lighting and sidewalk improvements have been 

made near the station entrance to improve safety and to further encour-
age pedestrian use. 

Many safety features have been incorporated into this project, includ-
ing a CCTV security system with more than 30 cameras and emer-
gency call boxes throughout the platform, pedestrian bridge, and the 
bike storage area. There are call boxes near the bike storage area, safe 
dispersal areas, and the platform and pedestrian bridge. The addition of 
these features as well as increased LED lighting throughout the station 
will have a net positive impact on neighborhood safety. 
 
Leadership — All members of the Boston Landing Station project 
team have demonstrated commitment to the principles of sustainability 
and sustainable performance improvement. For example, NB Devel-
opment Group has pursued sustainability ratings for other aspects of 
the larger development project, such as LEED Platinum certification 
for the New Balance World Headquarters. In addition, Skanska, the 
construction manager, has ingrained sustainability in its corporate cul-
ture by adopting a sustainable procurement policy and the ISO 14001 
Environmental Management System (EMS) standard. The Massachu-
setts Bay Transportation Authority, the project’s end-user/operator, has 
implemented many initiatives to reduce carbon emissions, improve 
energy efficiency and the use of renewable energy, and use resources 
more efficiently. 
 
Preconstruction of the Boston Landing Station was an in-depth process 
in which the owner, designer, contractor, and end-user/operator were 
involved. The process substantially reduced project risk and improved 
coordination among project stakeholders. The contractual paradigm 
led to other project-specific improvements such as re-phasing of track 
construction and a reduction of the construction schedule, as well as 
reuse and recycling of onsite materials. 
 
Resource Allocation — More than 50 percent of the materials used on 
the Boston Landing Station include recycled content, and 95 percent 
of materials required for this project were sourced from local suppli-
ers that are within the distance requirements included in the Envision 
framework. For example, the Envision framework stipulates that ag-
gregates and sands must be sourced within 50 miles of the project site, 
and concrete must be sourced within 100 miles. In addition, 57 percent 
of the project’s excavated materials have been beneficially re-used on-
site, reducing the transportation and environmental impacts associated 
with removing materials from the site.
 
“ISI is pleased to present the Boston Landing Station project with the 
Envision Silver award for sustainable infrastructure”, said ISI President 
and CEO John Stanton. “This is a great example of an infrastructure 
project that will expand sustainable transportation options to the resi-
dents of the Allston-Brighton community. This project should also lay 
the foundation for economic growth for this neighborhood and within 
the City of Boston.”

Information provided by the Institute for Sustainable Infrastructure             
(www.sustainableinfrastructure.com).   
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The Steel Market Development Institute (SMDI) released a guide to 
using steel construction products for the latest version of the U.S. Green 
Building Council’s Leadership in Energy and Environmental Design 
(LEED) green building certification program. The guide, LEED v4 
for Steel Products Used in Construction Applications, will help design 
and construction professionals understand how steel products can earn 
points toward LEED v4 certification. 

“A rapidly evolving green building industry and increasing demand 
for sustainability have led to a number of updates and a more rigorous 
certification process in LEED v4,” said Mark Thimons, vice president, 
Sustainability for SMDI. “The new process places an increased fo-
cus on material and resource transparency. This new guide for steel 
construction products will help builders leverage steel’s sustainability 
benefits to meet their certification goals.”

Steel has always been well-positioned for credits in categories such 
as recycled content, but LEED v4 offers even more opportunities to 
earn credits for steel use across a range of categories, including the 
following:

Materials and Resources — Steel-intensive design truly excels in this 
category, SMDI said, which focuses on minimizing the embodied ener-
gy and other impacts associated with extraction, processing, transport, 

maintenance, and disposal of building materials. The requirements are 
designed to support a life-cycle approach that improves performance 
and promotes resource efficiency.  

Energy and Atmosphere — This category approaches energy from a 
holistic perspective, addressing energy use reduction, energy-efficient 
design strategies, and renewable energy sources. Steel framing can 
provide the building block for truly energy-efficient designs, while 
steel cladding products can help create exceptionally tight building en-
velopes. Additionally, steel roofing provides an excellent platform for 
photovoltaic systems to earn Energy and Atmosphere credits, SMDI 
said. 

Sustainable Sites — Construction professionals can earn Sustainable 
Sites points by using steel roofing products to reduce heat island effects 
and prefabricated steel products to reduce onsite construction times. 

In addition to environmental product declarations (EPDs), life cycle 
inventory (LCI) data is available for nearly all steel construction prod-
ucts, allowing designers to complete the whole building life-cycle as-
sessment process, SMDI said. LCI data for semi-finished steel products 
— including hot-rolled structural sections and cold-formed steel fram-
ing — is available at www.steelsustainability.org/life-cycle-thinking/
life-cycle-inventory-data.aspx. A listing of industry-wide steel product 
EPDs is available at www.buildusingsteel.org/why-choose-steel/
product-transparency.aspx. 

The guide, LEED v4 for Steel Products Used in Construction Ap-
plications, is available for download at www.steelsustainability.org/
construction/leedv4.aspx. 

“The city is a people’s art, a shared experience,” a Philadelphia archi-
tect and planner named Edmund Bacon once wrote, adding that any 
urban designer’s job was to “conceive an idea, implant it, and nurture 
its growth in the collective minds of the community.”

It sounds like a common-sense approach to city building — and one 
that could lead to a pleasing urban mosaic, as both community needs 
and architectural styles change over time. But according to MIT profes-
sor Brent D. Ryan, Ph.D., this approach to designing cities that are of 
the people and for the people has been absent from most urban design 
work.

Steel industry releases guide to LEED v4 certification.

MIT professor urges broadening approaches and conceptions of 
design for a more democratic vision.

Designing for 
sustainability

Plural urbanism

Information provided by the Steel Market Development Institute                 
(www.buildusingsteel.org).    

www.steelsustainability.org/life-cycle-thinking/life-cycle-inventory-data.aspx
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Instead, Ryan thinks, today’s cities have been saddled with grandiose 
urban projects that, although they may have flashy veneers and stylistic 
coherence, lack sensitivity to the diverse needs of city life and the long 
timeframes over which urban development is evaluated. The result is 
that designers, developers, and city officials continue to think of urban 
design as little more than massive building projects that more closely 
resemble art for art’s sake than design for people’s sake.

“We need to adapt urban design to the kinds of cities and societies that 
we have,” Ryan said. “Perfection is not really achievable.”

Ryan, an associate professor of urban design and public policy in 
MIT’s Department of Urban Studies and Planning, has detailed this 
perspective in a new book, The Largest Art: A Measured Manifesto for 
a Plural Urbanism, recently published by the MIT Press. The book is a 
call for a pragmatic and democratic approach to urban design, one that 
often acknowledges community input and recognizes the many kinds 
of “pluralism” in urban life: the numerous interests and built elements 
that exist, in multiple layers, as cities get built up over time.

“The world is becoming more plural, in many ways,” Ryan said. “Cit-
ies are becoming more plural as they grow in scale. And a lot of the 
dialogue in urban design shows we’ve been running out of gas, in 
terms of previous ideologies about how to design the city.”

From Louis XIV to Le Corbusier?
As Ryan details it in the book, much of today’s urban design work may 
be modern in style, but it is actually rooted more deeply in the past — 
the 18th century, to be precise.

“Urban design has at its heart a kind of hegemonic approach toward 
space that’s derived from its origins in 18th-century French urbanism,” 
Ryan said. Louis XIV of France could have Versailles built by fiat, 
Ryan noted, and Peter the Great soon imitated him with the construc-
tion of St. Petersburg; such massive, “unitary” projects became a para-
digm for later generations of urban designers.

“These kinds of stand-alone, new-city, single-actor, great-power mod-
els of urban design were translated literally into things like [Daniel] 
Burnham and [Edward] Bennett’s plan for Chicago, and into projects 
like 20th-century city visions,” Ryan said.

The Chicago plan reshaped large parts of the city in the early 20th 
century, while Swiss designer Le Corbusier later influenced both archi-
tects and academia. But the outcomes that resulted — seemingly end-
less regular street grids, freeway-based cityscapes, and homogenous 
urban megaprojects — have been controversial precisely because of 
the impositions they place on a communal urban experience.

“There’s a pretty unbroken historical trajectory of thinking about urban 
design that I think has very little connection to the cities and world 
that we live in today,” Ryan said. “Our task for the future is to see 
how much we can move away from that hegemonic origin of the field, 
which I think is increasingly obsolete.”

Ryan provides a variety of examples of urbanists and artists who have 
contributed to a more pragmatic, pluralistic, democratic vision of city 
design, including Philadelphia’s Bacon; former MIT professor Kevin 
Lynch, whose work made the case for an aesthetic with many sources, 
rather than a single stylistic mode; and David Crane, a postwar urban-
ist who characterized urban design as being more like “composing a 
painting on a flowing river” than imposing a unified vision on a whole 
city.

Ryan also analyzes examples of real-world urban design interventions 
that he thinks exhibit pluralism in action, from the sculptures of Con-
stantin Brancusi to a social housing complex in the Bronx, N.Y., and 
the evolution of Ljubljana, Slovenia.

“I want an urban design philosophy that is appropriate to the cities and 
societies that we want to have,” Ryan said.

Rebuilding blocks
For all his emphasis on practical pluralism, Ryan very much regards 
urban design as an art form to be savored — which is partly why he 
wants to encourage its conceptual reimagination through pluralism.

“It’s the largest of the arts, in a very real way,” Ryan said. “The Lon-
don Green Belt [the ring of open land around the metropolis] can be 
regarded as a work of art at the scale of a metropolitan area. We don’t 
have any art that is larger than that.”

Ryan’s argument that urban designers should be sensitive to their urban 
contexts is also informed by his previous work on cities, including his 
2012 book, Design After Decline. In that volume, Ryan looked at the 
postindustrial landscapes of U.S. cities and explored the ways planners 
could help rebuild those areas.

In such circumstances, helping cities evolve is as much of a pressing 
challenge as helping them expand.

“Cities are becoming larger and more complex, and at the same time, 
we’re more and more shifting away from building in empty places 
to building in places already inhabited to some degree,” Ryan said. 
“We’re more and more rebuilding the cities we have, as opposed to 
building new cities at the frontier … and when you’re rebuilding a 
city, your concerns are entirely different. You’re dealing with multiple 
property holders, the existing urban fabric, the presence of multiple 
eras of construction, and all the people who live in those places.”

So while his new book is intended as a “shot across the bow” of aca-
demic urban design theory, Ryan said he hopes people will recognize 
that, if anything, a broader view of the designer’s role can expand op-
portunities for the profession.

“We need to broaden our approaches and conceptions of urban design,” 
Ryan said. “If we stick with the unitary conception of urban design, we 
may not have too much urban design at all anymore.”

Information provided by Massachusetts Institute of Technology (www.mit.edu).   
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To alleviate traffic congestion at one of the busiest intersections in 
Maricopa County, the Arizona Department of Transportation (ADOT) 
decided to build a new overpass; add roads, lanes, and ramps; plus 
make other critical improvements. Located 45 minutes northwest of 
downtown Phoenix, Surprise has a population of 130,000 and is the 
spring training home for the Texas Rangers and the Kansas City Roy-
als.

Contractor Coffman Specialties, Inc. (San Diego) was given eight 
months to complete the $41.9 million design-build project at the inter-
section of Bell Road and Grand Avenue. It was part of the Maricopa 
Association of Governments’ (MAG) Regional Transportation Plan 
approved by county voters in 2004. Funding sources included a county 
half-cent sales tax for transportation projects and a contribution from 
MAG’s federal highway funds.

According to the plan, a portion of Bell Road would have to be closed, 
with the construction schedule fitting between the holiday shopping 
season and the start of spring training. Both events bring higher-than-
usual volumes of traffic.

“The city and ADOT gave us a short time to close down Bell Road 
because they didn’t want work going on during spring training, plus 
they wanted everything on Bell Road open by Thanksgiving for the 
holiday shopping season,” said Jason Brunker, P.E., the Coffman engi-
neer responsible for the project. “They wanted everything on Bell Road 

completed within that eight-month window to complete the overpass 
so everything on Bell was very accelerated. A big part of our concept 
was diverting traffic onto westbound Grand Avenue-U.S. 60 — which 
would require the stormwater runoff going into a storm drain under-
neath the westbound lanes of U.S. 60. We had to get that completed as 
quickly as possible.”

The intersection closed April 1, 2016, and reopened just before Thanks-
giving — less than the seven months mandated.

The new interchange is a median urban diamond design, which has 
connections at the center rather than ramps to the right of Grand Av-
enue travel lanes. The design minimized the impact on neighboring 
shopping centers and businesses by not requiring ADOT to acquire as 
much property.

A Burlington Northern and Santa Fe (BNSF) railroad track runs along 
Grand Avenue. The grade rail crossing at Bell Road becomes impass-
able when trains travel across it, resulting in additional delays and the 
potential for train/vehicle collisions.

“Because this was a design-build, we opted to realign Grand Avenue 
closer to the railroad tracks. By doing that we restricted all the storm-
water drainage that was to go between the railroad tracks and Grand 
Avenue,” Brunker said.

In the initial design, stormwater was to flow in a concrete-lined open 
ditch channel between the tracks and Grand Avenue. Another consid-
ered alternative was to bury large-diameter reinforced concrete pipe. 
Instead of either one of those alternatives, it was decided to use two 
runs of 54-inch-diameter high-density polyethylene (HDPE) pipe. 
This would allow Brunker and his crew to combine the offsite flows 
adjacent to the BNSF railroad tracks with the onsite flows coming off 
Grand Avenue. Running the pipe underneath Grand Avenue made it 
possible to reduce the height of the bridge, shorten the ramps, and keep 
the established landscape areas.

Twin stormwater pipeline provides path 
to solve Arizona highway realignment.

Major interchange revamp 
relieves congestion

HDPE pipe provided an alternative solution to the original plan for this ADOT design-
build stormwater project in Surprise, Ariz. The pipe met ADOT specifications, reduced 
costs, and shortened the construction schedule. Fabricated manholes were produced 
at the Phoenix manufacturing plant. The pipe, manholes, and other fittings were 
delivered to the jobsite on a just-in-time schedule.

Connecting the smaller laterals to the main 54-inch lines was done using ADS Inserta 
Tees. They provided quick and economical watertight connections for 18-, 24-, and 

30-inch HDPE pipe.
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“By shifting the road and putting the stormwater drainage underground, 
we were able to keep the existing landscape along the eastbound lanes 
of Grand Avenue. We were also able to separate the project into two 
work areas as opposed to three smaller areas. This helped with traffic 
and enabled the project to be accelerated. Having two large work areas 
meant we could do more work at a time.”

The system was designed for a 100-year storm event with a capacity 
of 300 to 400 gallons per minute. More than 6,500 feet of Advanced 
Drainage Systems’ (ADS) N-12 corrugated HDPE pipe was used for 
the twin 54-inch-diameter runs. Additional N-12 pipe was used for the 
18-, 24-, and 30-inch-diameter laterals. Depth of cover over the pipe 
ranged from 1 foot to 4 feet. The ADS pipe was also used to make 
modified manholes for access into the storm drain. The ADS plant in 
Phoenix manufactured the pipe and fabricated the fittings and man-
holes, making just-in-time delivery possible.

With a corrugated exterior and smooth interior, ADS N-12 HDPE pipe 
provided both strength and optimum hydraulic capacity. Because it is 
lightweight, ADS corrugated pipe was easily handled with minimal 
equipment by a one- or two-person crew, providing a favorable alterna-
tive to concrete pipe. And with a long “stick” length of 20 feet, the 
number of joints were reduced, saving labor and installation time.

Named for its Manning’s “n” rating of 0.012, the N-12 pipe was de-
signed in 1987 by ADS specifically for culverts, storm sewers, high-
ways, airports, and other civil design construction. ADS pipe is avail-
able in diameters from 4 inches to 60 inches. Incorporating an integral 
bell and spigot, N-12 WT IB pipe meets ASTM watertight standards. 
The pipe’s structural capacity to withstand vehicle weight has been 
proven under Cooper E80 Loading conditions and has a rated use life 
of 100 years.

The pipe’s strength is due to its design, HDPE resin, and manufactur-
ing process, according to ADS. The structural integrity of corrugated 
HDPE pipe can be validated using the design procedures outlined in 
the AASHTO Load Resistance Factor Design (LRFD) Bridge Design 

Specifications. AASHTO LRFD Section 12 is a strain-based design 
procedure suitable for thermoplastic pipes such as HDPE, polypropyl-
ene, and PVC. The AASHTO LRFD code considers the actual failure 
modes of thermoplastic pipe such as thrust, wall buckling, as well as 
combined strain to ensure a viable design. Deflection is considered as 
a service limit and serves as confirmation of the design and ensures 
suitable long-term performance.  

Connections from the 54-inch pipe to the smaller laterals was done 
using the ADS Inserta Tee. The fittings are designed to provide a fast 
method of watertight lateral service connection for wastewater and 
stormwater pipe systems. Inserta Tees for 2- to 30-inch services readily 
fit ADS pipe. Inserta Tee fittings can also be used to connect corrugated 
metal pipe, PVC pipe, corrugated and solid-wall HDPE pipe, and pro-
file wall pipe, regardless of the manufacturer. Inserta Tees meet ASTM 
3212 air pressure testing and are watertight to meet project require-
ments for storm and sanitary sewer lines.  

“One of the concerns that ADOT had was the maintenance and accessi-
bility to the storm drain,” Brunker said. “So, we made manholes out of 
the ADS pipe that we could just drop into place and slurry backfill. We 
didn’t have to form up any manhole structures; we just used the pipe.”

Using the HDPE pipe reduced the total budget by as much as 20 per-
cent, which included materials and labor verses the alternatives of a 
ditch or concrete pipe.  

“The accessibility of the ADS product allowed the crew to come in, 
unload, and put it in,” Brunker stated. “It was a lot quicker process than 
it would have been with 54-inch concrete pipe. And speed was criti-
cal because we were allowed to close down Bell Road for just seven 
months.”  

The new interchange is a median urban diamond design (see inset photo), with traffic 
now diverted over the railroad tracks.

Information provided by Advanced Drainage Systems (www.ads-pipe.com).  
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The shell construction methods that are usually used to build bridges 
and domes generally rely on expensive support structures. However, a 
team of engineers from the Technical University of Vienna (TU Wien) 
in Vienna, Austria, developed a new technique that is not only cheaper, 
but also makes more efficient use of resources. Instead of using a sup-
port structure, an air cushion is inserted underneath the concrete and 
gradually inflated during the construction process.

The first major tests were carried out three years ago at a TU Wien test 
site, but now the new method has been used in a real-life project for the 
very first time by the Austrian Federal Railways (ÖBB-Infrastruktur 
AG). With the help of TU Wien, the Austrian railway network operator 
successfully used the technique to build a wildlife crossing over a new 
section of track on the Koralm railway.

From panel to dome to bridge
The basic idea is simple: If you make regular incisions in a piece of 
orange peel, you can spread it flat on a table. The “Pneumatic Form-
ing of Hardened Concrete” technique developed by TU Wien applies 
precisely this principle but in reverse, starting with a flat sheet of con-
crete with wedge-shaped incisions and transforming it into a curved 
dome. An enormous plastic air cushion is placed underneath the con-
crete panel and then slowly inflated once the concrete has hardened. 
Hydraulic-tensioned steel cables ensure that the concrete retains the 
correct shape during this process.

“It took around five hours to inflate the cushion and create an elongated 
concrete dome with an internal height of 7.60 meters,” said Benjamin 
Kromoser from the Institute of Structural Engineering at TU Wien, who 
developed the technique as part of his dissertation with Prof. Johann 
Kollegger and worked closely with ÖBB on the project. 

Each end of the concrete dome was then removed and archways in-
stalled to create a bridge. The new Koralm railway will run under the 

bridge and the outside of the concrete structure will be backfilled with 
earth so that animals can use the bridge to cross the railway safely.

Energy-saving, cost-effective, and resource-efficient
The method offers some major advantages compared with traditional 
bridge building techniques. “The process requires a little more con-
crete but 40 percent less steel,” Kromoser said. The TU Wien method 
is also more energy-efficient, reduces equivalent CO2 emissions by 40 
percent, and is significantly cheaper. “The costs are expected to fall 
even further once construction firms have gained more experience of 
using the new technique. We estimate that it could ultimately reduce 
costs by 15 to 30 percent,” Kromoser said.

Since Kollegger first developed the idea of constructing a concrete 
structure using continuous forming rather than support structures, 
he and his team have worked hard to overcome each of the technical 
hurdles encountered on the road to developing a practical solution.

It is rare for an academic development to be put into practice in a 
real-life construction project in such a short period of time. “We’re de-
lighted that ÖBB had the courage to test out such an innovative idea,” 
Kollegger said. 

“If the method is to become more widespread in the future, it is essential 
to have a real-life prototype construction. We’re especially pleased that 
our calculations about the resource efficiency of the technique proved 
accurate. Sometimes, you work through these ideas in an academic 
context, but when you actually put them into practice you find there are 
still lots of details that need improving. That’s why it was so exciting 
for us to be involved with the project right through to completion,” 
Kromoser said.

The wildlife crossing is located on the Carinthia section of the new 
Koralm railway, one of ÖBB-Infrastruktur AG’s major infrastructure 
projects in southern Austria. Following completion of construction and 
terrain modeling work, earthwork is now continuing before infrastruc-
ture for the high-speed electrified railway can be installed.

Watch a video of the pneumatic forming process at www.youtube.com/
watch?v=gwcIg9EJ2sM. 

The pneumatic forming process starts with a flat 
sheet of concrete. Photo: © Benjamin Kromoser

An air cushion is inflated, turning the concrete sheet into 
a dome.  Photo: © Benjamin Kromoser

Another layer of concrete strengthens the structure.  
Photo: © Benjamin Kromoser

A wildlife crossing over a railway is being built with 
a new construction technique replacing 
support structures with an air cushion.

Inflatable bridge

Information provided by the Technical University of Vienna (www.tuwien.ac.at).   
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www.youtube.com/watch?v=gwcIg9EJ2sM
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The Hillsborough Area Regional Transit Authority (HART) in Tampa, 
Fla., selected the Stantec/Coast Autonomous team to provide Autono-
mous Mobility Services for the Marion Street Transitway. HART is 
a regional transportation authority charged with planning, financing, 
constructing, and operating public transit facilities and service within 
Hillsborough County. The Marion Street Transitway project will be 
funded by the Florida Department of Transportation (FDOT).

This project includes the first deployment of shared automated ve-
hicles (SAV) by a U.S. transit agency that will function in an open 
environment with live and mixed traffic. SAV deployments to date in 
the United States have been on private land, and therefore have not 
interacted with mixed traffic outside of the private property. 

On behalf of the HART/FDOT partnership, Stantec will provide 
program and project management and related infrastructure planning 
and design. Coast Autonomous is providing and operating its all new 
designed P-1 shuttle that is driven by Coast’s complete suite of au-
tonomous software that includes mapping and localization, robotics 
and artificial intelligence, fleet management, and supervision systems. 
Quest Corporation will organize public outreach and education efforts.  

Koorosh Olyai, senior principal with Stantec said, “Through this 
project, Tampa is demonstrating their leadership in the push to deploy 
urban-speed automated vehicles. We’re excited to be part of the team 
that helps HART set the standard for other agencies to follow across 
the nation.” 

The Marion Street project is unique because it uses an existing transit-
way, yet crosses live traffic at eight signalized intersections, an active 
railroad, and will provide two electric self-driving vehicles along a 
half-mile north-south roadway in the center of downtown Tampa. Cur-

rently, between the weekday hours of 6 a.m. and 7 p.m., the corridor is 
for exclusive use of buses and emergency vehicles, so this presented a 
great opportunity to offer a space for an urban-speed, automated first 
and last mile shuttle service to function with limited mixed traffic. 
The service would address mobility needs downtown by connecting 
the Marion Transit Center and parking to employment, and act as a 
catalyst for further automation in transportation throughout the Tampa 
Bay region. 

The project will include the rollout of Coast Autonomous’ P-1 self-
driving shuttle, which will be equipped with LiDAR sensors, stereo 
cameras, GPS, and V2X technology to transport passengers along the 
corridor during daytime hours. 

Coast’s founder and chief technology officer, Pierre Lefevre, the father 
of low-speed AV technology and inventor of the world’s first commer-
cially available autonomous shuttle, said, “With the HART project, we 
are rolling out our all-new Coast P-1 Shuttle, which Coast has designed 
for safe, passenger-friendly transportation. With incorporated flexibil-
ity for size and shape, redundant safety applications, and a ground-
breaking ‘built for autonomy,’ electric drivetrain, the Coast P-1 Shuttle 
sets an entirely new standard for the industry and allows us to cater 
proactively to our clients’ changing needs.”

As part of the project, the team will also study corridor improvement 
needs and deliver recommendations to HART. This program will oper-
ate in conjunction with HART’s broader public transportation network. 
Using this experienced team, HART is helping Tampa evolve its mo-
bility options to bring a connected vehicle environment to the city.

The Marion Street project uses an existing transitway, yet crosses live traffic at eight 
signalized intersections, an active railroad, and will provide two electric self-driving 
vehicles along a half-mile north-south roadway in the center of downtown Tampa.

Stantec/Coast Autonomous team signs contract for Tampa transit 
project featuring urban-speed shuttles in mixed traffic.

Florida to deploy shared 
automated vehicles

Information provided by Stantec (www.stantec.com). 
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The Maryland Department of Transportation’s (MDOT’s) Traffic 
Relief Plan is receiving significant interest from the public-private 
partnership (P3) industry to add new lanes on I-495 and I-270. This 
interest follows Governor Larry Hogan’s administration’s recently 
announced plans to add four new lanes to I-270, the Capital Beltway 
(I-495), and the Baltimore-Washington Parkway (MD 295). The $9 
billion Traffic Relief Plan for these three major state highways will 
reduce congestion for millions of drivers and mark the beginning of 
a historic and transformative effort to significantly improve the traffic 
conditions on some of Maryland’s most traveled roads and highways 
for years to come, according to MDOT.

“Our administration is committed to helping Maryland citizens go 
about their daily lives in a more efficient and safer manner,” Hogan 
said. “The significant interest from the P3 industry is yet another step 
in this transformative process to turn innovation into action. Once 
complete, these projects will dramatically improve our highway system 
and traffic in the region for years to come.”

MDOT State Highway Administration (MDOT SHA) received 27 
responses to the initial Request for Information (RFI), which was 
released in September 2017 when the project was first announced.

The RFI solicited the P3 industry for input and solutions to provide 
major congestion relief improvements to these key transportation 

arteries for the state. Valued at $7.6 billion, the P3 project to add new 
lanes on I-495 and I-270 is the largest P3 highway project in North 
America. The P3 seeks private developers to design, build, finance, 
operate, and/or maintain new express toll lanes on I-495 (Capital 
Beltway) between American Legion Bridge and Woodrow Wilson 
Bridge and on I-270 between I-495 and I-70.

Formal industry responses to the RFI were due Dec. 20. Responses 
were received from regional, national, and international firms, which 
represented seven countries. The responses were received from 
concessionaires, investors, contractors, engineers, and various other 
types of firms. Responding to the RFI was not a requirement. Industry 
can submit response proposals in the later stages of the process.

“This is a significant and very positive step in the process,” said MDOT 
SHA Administrator Greg Slater. “This level of interest indicates that 
industry is meeting our demand signal for transformative and innovative 
ideas to address the congestion issue in Maryland with a solution that 
works for the customers we serve every day and the communities the 
new solutions will serve.”

An international industry forum was held in December to inform industry 
professionals about the Traffic Relief Plan and establish expectations and 
dialogue. More than 350 transportation professionals from around the 
world attended. The forum presentations included an overview of the P3 
plan to add four express lanes (two in each direction) to I-495 and I-270. 
MDOT SHA is in the process of reviewing the RFI responses.

Traffic Relief Plan
MDOT reports significant interest in $9 billion proposed highway P3.

transportation

Information provided by the Maryland Department of Transportation           
(www.mdot.maryland.gov).   

The Maryland Department of Transportation announced its Traffic Relief Plan in September 2017 to add new lanes on I-495 and I-270. 
Photo: Maryland Department of Transportation



An Introduction to Project Accounting for Engineering Firms

For engineering firms, capturing billable time and expenses, developing accurate budgets 
and forecasts, and maximizing profitability should always be among your top priorities. 
Project accounting provides you with the ability to accurately assess and monitor 
budgets and measure the financial performance of projects. This webinar explains the 
importance of project accounting and how it allows firms to accurately assess the ROI of 
individual projects.
 
You will learn: 

Monitor project performance, forecast workloads accurately, and get real-time visibility 
into project finances
Manage the successful execution of projects all the way through to financial 
accountability
Assess the tools that help you track financial performance and make effective 
decisions at the project-level
Streamline and automate the capture of all billable and non-billable time and expenses
Identify trouble areas that could impact margins
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UAV + SURVEYING

How municipalities prepare for natural disasters has become much more 
than distributing sandbags, providing emergency shelter, and assembling 
personnel and services to assist those in need. Although these remain 
vital to the response process, the coordination of preparation, assistance, 
and recovery has been made more efficient and effective through the 
application of GIS data.

Columbia County, Ga., saw the benefits of a new GIS-centric emergency 
response system when Hurricane Irma stormed into town in September 
2017. In spring 2017, just months before the disaster struck, County 
Emergency Management Agency (EMA) Director Andy Leanza had 
the vision to develop a system of record that could be utilized for 
emergencies.

Mary Howard, Columbia County’s GIS department manager, said the 
county used software tools already at the county’s disposal to centrally 
manage data, immediately coordinate multiple needs, and work as a 
team to serve those affected by the disaster.

“The combination of using Esri’s ArcGIS platform and Cityworks 
for the robust asset management capabilities and activity monitoring 

was a no-brainer,” Howard said. “Cityworks’ capabilities allowed for 
other agencies to view data on a map in real time, while the software’s 
Storeroom proved invaluable in tracking resources between shelters, 
storage facilities, and deliveries.”

Eyeing the storm
Columbia County implemented its first Cityworks Asset Management 
System (AMS) in 2012 for its Water Utility Department. Howard said 
the county started small, with only 20 user accounts, but Cityworks has 
now been deployed to eight departments with 161 users on board.

“Improved efficiency, the ability to track work activities and costs, as 
well as providing a common interface for the county administration’s 
access to real-time events has drawn other departments toward the 
implementation of this technology,” Howard said.

In the first quarter of 2016, the county’s Roads and Bridges division 
implemented Cityworks; and an earlier implementation for Traffic 
Engineering and Storm Water Utility was overhauled to a completely 
mobile solution. Also, in early 2017, the EMA implemented Cityworks.

That timing was fortuitous. In April, after the county started its disaster 
preparedness plan and a few months before Hurricane Irma came to 
be, the region was hit by a strong line of thunderstorms that included 
high winds and tornadic activity. The severe weather event provided an 
opportunity for the county’s GIS Department and the EMA to test and 
refine the toolset. Howard said, due to this spring storm, improvements 
were made in Cityworks’ Storeroom inventory, task management, the 
Operations Dashboard, as well as in service request and work order 
monitoring.

“Esri Web Apps and ArcGIS Online (AGOL) maps were also developed 

Disaster preparation 
and recovery

County uses GIS-centric data management plan 
to weather Hurricane Irma.

By Ryan Butler, GISP

The Drone2Map software for UAS inspections assisted the county in rapid assessment of storm-damaged areas. This imagery was compared 
to previously collected imagery to identify infrastructure damage and the impact of the storm on sites such as Davenport Pond, shown here. 

Photo: courtesy of Columbia County, Ga.
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for user groups based on task responsibilities,” Howard said. “AGOL 
was the primary platform for the centralization of 911, 311, fire rescue, 
and crew-based reporting of events during the storm.”

A few months later, when Hurricane Irma started to chart its course, 
so did Columbia County. It was time to see if the improvements made 
during the spring storm were sufficient to respond to a large hurricane.

Preplanning by the Emergency Operations Center (EOC) included more 
than 60 personnel and processes from throughout the county, including 
Administration, the Sheriff’s Office, Roads and Bridges, Traffic 
Engineering, and Water Utility. Citizen communication tools, such as 
Code Red and various forms of media, also were engaged. Support 
groups were identified, and GIS-based systems were put into place for 
data input, data distribution, and post-event information reporting and 
distribution for each of these divisions.

The county also customized the Esri data model for Emergency 
Management and Public Safety to integrate with the county’s enterprise 
GIS platform. The ability of the Enterprise GIS to distribute the most 
current centralized information to multiple map and app interfaces 
allowed a diverse toolset to be utilized based on user responsibility. 

An Operations Dashboard was set up to monitor shelter status, while 
Drone2Map and the countywide Cityworks AMS integration were being 
leveraged to pull these aspects into one system. Drone2Map for ArcGIS 
streamlined drone imagery for visualization and analysis in ArcGIS.

A Columbia County EOC GIS Hub provided a central location for 
accessing the various tools, clearly defining them and making them 
accessible to all authorized users. The initial activation took place with 
mission-critical staffing, which moved into phased staffing as Irma 

approached. As the storm made landfall, the county was able to be fully 
staffed and operational.

All activity could be managed via the Operations Dashboard from 
incidents in the field to shelter status.

Absorbing the hit
When Hurricane Irma hit Columbia County, the team’s preparation paid 
off.

As calls came in, they were entered as service requests and converted 
into work orders. Crews were then dispatched to address traffic, roads, 
bridges, water utility, and stormwater utility issues throughout the county. 
As each call was dispatched, it was classified into the active list; when the 
work was completed, it would move to the completed list. Information 
was made public regarding the status of infrastructure, roadways closed, 
power outages, and the status of the local shelters.

During the first 24 hours of the event, the county reported that 257 work 
orders were created. Each was displayed in Cityworks and AGOL Web 
Maps for clear and effective management. As crews identified locations 
and areas from call reports, these sites were checked and assessed to 
determine removal activities and to monitor work activities. Areas along 
state routes were identified for department of transportation notification.

Drone2Map software for UAS inspections proved to be a reliable tool for 
rapid assessment of damaged and unsafe areas with downed power lines 
and inaccessible roads. Imagery collected of county facilities before the 
storm allowed comparison with re-flight inspections to delineate rooftop 
damages and identify infrastructure damage, such as wash-outs in the 
storm drain system.

This image shows the Debris Removal Overview from the Columbia County field 
survey crews during Hurricane Irma in September 2017. The status of service requests 
and work orders are labeled to assist crews in efficiently addressing storm damage. 
Image: courtesy of Columbia County, Ga.

The status of work orders throughout the county is visible through this Esri Web App, 
documented through Cityworks and ArcGIS Online Web Maps, for clear and effective 

management of service requests. Image: courtesy of Columbia County, Ga.
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Howard said tracking calls from notification to dispatch to resolution 
was key to the situational awareness in the EOC. It allowed county 
administrators, elected officials, 911 supervisors, and crew management 
staff to make appropriate decisions and allocate resources effectively.

“Departments that utilize Cityworks for their work efforts were receiv-
ing service requests directly from the EOC so they could respond in 
the field, attach information and photos, and close tickets as they were 
resolved,” Howard said. “Efficiently tracking this information was in-
tegral to capturing personnel, equipment, and material costs not only 
during the event, but also in documenting the county’s response and 
clean-up efforts during the declared state of emergency.”

Aftermath
Columbia County officials reported many lessons learned through this 
experience, which they said will continue to be fine-tuned. Adaptability, 
customization, and on-the-fly modification abilities were lauded by 
those involved, as were ease of use and functionality. These included 
determining 911 needs versus county administration needs, defining 
data, and reporting for streamlined upload to the Federal Emergency 
Management Agency (FEMA).

Howard added that Esri’s Surge Licensing program for Disaster 
Response was invaluable to allowing additional users to collaborate in a 
secure environment.

“A centralized platform is key to communication; without it, duplication 
and inefficiencies exist,” Howard said. “This precise tracking from 
a reliable source like Cityworks is also critical for reimbursement 
documentation to FEMA.”

Howard noted that this experience also helped crew members who 
weren’t as familiar with the system gain more confidence in its daily use.

“New departments utilizing Cityworks, such as Roads and Bridges, did 
not have experience using iPads for data entry before Irma,” Howard said. 
“Recording damage assessment information in Collector for ArcGIS was 
a new task for them. After a brief training and practice session, the crews 
canvassed the roadways of the county in zones using a Web Map. Since 
they were all on the same platform, they could watch other crew’s reports 
to reduce duplication.”

“It’s unbelievable how much quicker we were able to pick up debris 
and manage the workload (in Cityworks),” Columbia County Roads and 
Bridges Manager Tim Holloway said. “It’s a huge cost savings.” 

Howard said she hopes the county can continue to update and improve 
its information flow, capitalizing on the trust established by the ArcGIS 
and Cityworks platform.

“Departments have embraced the power and functionality of centralized 
reporting, asset management, and the power of the dynamic and reliable 
mapping platform for rapid dissemination of live data,” Howard said. 
“Information flow and data entry also will be improved since 311 has 
gone live with Cityworks after the hurricane. The event was integral in 
the approval process for 311’s migration.”

She said the effort was successful thanks to the coordination and work 
of all involved.

“The passion and buy-in of the staff, coupled with the ease of use, 
reliability, and fast broadcasting of data allowed the technology to be 
successful,” Howard said. “The result was improved communication, 
which made for a safer and more efficient response for everyone.”

RYAN BUTLER, GISP, works as a senior system analyst and phase manager 
for Woolpert’s (https://woolpert.com) geospatial discipline out of the firm’s 
Columbus, Ohio, office.

The status of work orders throughout the 
county is visible through this Esri Web 

App, documented through Cityworks and 
ArcGIS Online Web Maps, for clear and 

effective management of service requests. 
Image: courtesy of Columbia County, Ga.
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Yellow warning signs — Danger: Unstable Cliffs - Stay Back — that 
pepper coastal cliffs from northern California to the U.S.-Mexico border 
may seem overly dramatic to the casual observer. But actively eroding 
cliffs make up the majority of the California coastline, and sudden 
landslides and collapses have caused injuries and several fatalities in 
recent years. In addition, eroding cliffs currently threaten highways, 
houses, businesses, military bases, parks, power plants, and other critical 
facilities — billions of dollars of development.

Research suggests that erosion rates will increase as sea level rises, 
further exacerbating these problems. “It is critical we study current and 
historical cliff retreat so we can better plan for the future,” said Adam 
Young, a researcher at Scripps Institution of Oceanography at the 
University of California San Diego, who recently published a large-scale 
analysis of coastal cliff erosion in California.

The study, published in the journal Geomorphology, and funded by 
California Sea Grant, provides accurate erosion rates for 680 miles of 
the California coast, from the U.S.-Mexico border to Bodega Head in 
Sonoma County. It identifies areas that have eroded faster than others, 
and introduces a new experimental hazard scale to identify areas that may 
be at greater risk of impending collapse. It is the first such large-scale 
study in California using LiDAR data — laser elevation data recorded in 

aerial surveys — which were used to create detailed 3D elevation maps.

Existing cliff erosion studies are often small scale, use a variety of 
techniques, and often rely on lower-quality data sources, providing a 
patchwork across the state. “What’s unique about this study is that it 
applies a consistent methodology across a very large area using accurate 
high-resolution laser data,” Young said.

While some of the basic causes of coastal cliff erosion — such as rainfall 
and waves — are clear, this has not translated into a simple way to 
predict future erosion rates or identify areas at risk. Variation in cliff 
geology, beach protection, exposure to weather, and other factors also 
complicate predicting erosion rates.

Previous research has identified clear correlations between rainfall and 
coastal erosion in southern California, but the impact of storm waves has 
been more elusive. “It’s difficult to measure,” Young said. “We lack field 
observations because with powerful waves crashing against the cliff, it is 
not an easy place to make measurements.” 

Variation in cliff geology, beach protection, exposure to weather, and 
other factors also complicate predicting erosion rates.

Understanding erosion, preventing disaster
To create a consistent analysis of recent cliff changes, Young compared 
two massive LiDAR data sets — 3D maps of the California coastline 
recorded 11 years apart. The greatest cliff erosion rates were found in 
San Onofre, Portuguese Bend, Palos Verdes, Big Sur, Martins Beach, 
Daly City, Double Point, and Point Reyes. Young then compared the 
recent cliff erosion maps to historical records from 1932 and 1934. By 
comparing the different maps, he built an analysis for the majority of the 
state’s coastline, showing both recent and historical erosion rates.

The study shows that the historical cliff erosion rate does not always 

Study provides the largest analysis of cliff erosion 
throughout California and provides a new hazard index 

for determining areas at most risk.

LiDAR helps identify 
unstable cliffs

Two LiDAR data sets recorded 11 years apart were used to analyze cliff changes along the California coast.
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provide a good prediction of future rates. “The results show that if a cliff 
experienced a large of amount of erosion during one time period, it was 
followed by a time period with very little erosion, and the cliff could be 
relatively stabilized for a time,” Young said. “It will mobilize again, but 
we don’t know when and more research is needed to better understand 
the time cycles involved.”

Young also found that cliffs with high erosion rates in recent times were 
often preceded by time periods with very little erosion. These are key 
findings because models predicting future cliff retreat are often based on 
projecting the historical rates.

Young also introduced a new experimental measure to identify the 
riskiest precipices. Previous research had suggested that the difference 
between erosion rates of the cliff face compared to the cliff top could 
indicate instability — in short, the cliff steepness. When he applied this 
hazard index, Young identified worrisome spots along the California 
coast, including San Onofre State Beach, Big Sur, Martins Beach, and 
Daly City.

A reality check for planners
Young is currently working on a set of maps to be made available to 
the public, and he has presented the work at scientific conferences. “I 
hope that this study will help improve models that predict erosion, help 
identify hazardous areas, and assist policymakers who are working to 
protect our coast,” Young said.

The research has already caught the attention of planners at the California 
Coastal Commission, a state agency charged with preserving and 
protecting the coastline for current and future generations. “The study 
could be particularly useful for local governments looking to update 
their local coastal programs in light of climate change and sea level rise,” 
said Lesley Ewing, a senior coastal engineer for the commission. 

While the study does not provide projections for future erosion rates, 
researchers expect that sea-level rise will contribute to faster erosion rates 
and greater risk to public and private coastal property, and governments 
are working to plan for the impacts.

“The coast of California is stacked with very expensive real estate — not 
to mention power plants, wastewater treatment facilities, and highways,” 
Ewing said. Some of this is already at risk — more than 100 miles of 
shoreline armory has been built to protect it, and more will be at risk in 
the future.

“There’s so much opportunity to use this research; this could serve as 
a reality check for planners who often focus on specific regions and 
smaller scales,” Ewing said.

The research was also supported by the California Department of Parks 
and Recreation, Division of Boating and Waterways.

Information provided by Scripps Institution of Oceanography                        
(https://scripps.ucsd.edu).  
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NASCC: The Steel Conference annually brings together more than 4,500 
structural engineers, structural steel fabricators, erectors, detailers, and 
others who design and build fabricated steel buildings and bridges to 
present the latest design concepts, construction techniques, and cutting-
edge research. This year, the American Institute of Steel Construction 
will hold The Steel Conference — which incorporates the World Steel 
Bridge Symposium and the Structural Stability Research Council’s 
Annual Stability Conference — at the Baltimore Convention Center, 
April 11-13, 2018. The conference also offers an exhibition featuring 
products ranging from structural design software to machinery for 
cutting steel beams.

Rather than issuing a general call for papers, The Steel Conference 
planning committee selects topics first, then seeks out the top experts 
in those areas. The conference offers as many as 16 PDHs plus up to an 
additional 4 PDHs for those attending an optional Tuesday short course 
(might require an extra fee). Attendees can select from the following 
short courses:
• The 15th Edition Steel Construction Manual and the 2016 AISC  
   Specification for Structural Steel Buildings;
• Steel Fundamentals: Tools for Designing Members with Slender  
  Elements; and
• Protective Coating Specifications (free).

With more than 130 sessions, conference presentations are organized 
into tracks, including Connections, Detailing, Erection, Sustainability, 

Legal, Design & Analysis, Shop Operations, Project Management, 
Roundtables, Technology, Constructability, Seismic, Ethics, Case Study, 
Business, and Quality. 

Depending on professional focus, structural engineers will find many of 
the presentations helpful. The following list provides just a sample of 
topics specifically targeting engineers:
• New Developments in Connection Design
• AISC 360-16 Chapter K Design Examples
• Myths and Realities of Sustainable Design
• Alternate Load Paths in High-Rise Towers
• Truss Design and Construction
• Delegated Connection Design — Best Practices to Promote the Steel  
   Industry
• 10 Seismic Lessons from the Design of Large and Complex Structures
• Diaphragm Analysis, Design, and Connection Considerations in Steel  
   Seismic Force Resisting Systems
• What’s New in the 2017 AIST Tech Report #13
• Tips for Validating the Results of Structural Engineering Software
• Temperature —The Invisible Influence on Buildings
• Column Design: Past, Present, Future
• Design of Steel Deck For Concentrated and Non-Uniform Loading
• Innovative Composite Coupled Core Walls for High-Rise Construction
• The AISC 3rd Edition Seismic Design Manual
• Resiliency and Repairability of Steel Systems
• AISC Research: Development of a Design Methodology for Steel  
   Strongback Braced Frames
• New Guidelines for Rotational Stiffness in Column Baseplates
• Frequently Misunderstood Wind and Seismic Provisions
• Best Structural Steel Engineering
• How do HSS Fit into the Seismic Design World?
• What an Engineer Needs to Know about Steel Erection
• Design of Curved Members with the new AISC Design Guide

Keynote presentations
The conference will feature three keynote sessions — one each day. 
The first, Seeing the Unseen, is by Dan Goods, a visual strategist for 

NASCC: The Steel
Conference

Annual event highlights the latest design concepts,
construction techniques, and research.
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The Cold-Formed Steel Engineers Institute (CFSEI) will host a webinar on 
“Change Orders and Cold-Formed Steel” on Thursday, Feb. 22, 2018 at 
3:00 p.m. ET. The webinar is designed for architects, engineers, building 
officials, and contractors. Participants are eligible for 1.5 PDHs.  

The webinar will cover several relevant topics, including: 
• issues that lead to change orders; 
• how architects, engineers, and general contractors can avoid them;
• how carpenters and subcontractors can benefit from them; and
• a review of contract language and documents that can influence
  change orders.

The webinar will be conducted by Don Allen, P.E., director of engineering 
for Super Stud Building Products, Inc. He oversees product development, 
testing, engineering, and technical services. Allen has worked in the 
cold-formed steel framing industry since 1990 as a cold-formed steel 
specialty engineer, engineer-of-record, industry representative, and 
trade association technical director. He is chairman of the Education 
Subcommittee of the American Iron and Steel Institute’s Committee on 
Framing Standards and Committee on Specifications. He was the 2013 
recipient of the CFSEI Distinguished Service Award.  

More information on the webinar and registration are available at      
www.cfsei.org/webinar-february-22-2018. 

Change orders and
cold-formed steel

CFSEI to host webinar for architects, engineers,
building officials, and contractors.

NASA’s Jet Propulsion Lab. The second keynote features Duane Miller, 
P.E., ScD, manager, engineering services and welding design consultant 
at Lincoln Electric. In his talk, Important Lessons I’ve Learned During 
the Past 40 Years, Miller will cover topics ranging from the value of 
mentorship (both as a mentor and as a mentee), leadership principles, 
welding and welded connections, steel and steel behavior, life lessons, 
troubleshooting, and developing customers for life. 

The third keynote is the 2018 T.R. Higgins Lecture, in which the 2018 
award winner, Robert J. Connor, a professor at Purdue University School 
of Engineering, will address the topic, Towards an Integrated Fracture-
Control Plan for Steel Bridges. There has been considerable research 
and interest in the topic of fracture-critical members (FCMs) during the 
last decade. As a result, the entire concept of what constitutes an FCM 
is being revisited and many long-standing ideas and opinions related to 
this classification of members is being shown to be overly conservative.

Significant advances in the understanding of fracture mechanics, material 
and structural behavior, fatigue crack initiation, fatigue crack growth, 
fabrication technology, and inspection technology have allowed other 
industries to address fracture in a more integrated manner. After years 
of research, new stand-alone AASHTO-ready guide specifications have 
been proposed that give codified direction on how to perform 3D system 
analysis to verify system redundancy, as well as guide specifications to 
evaluate internal member-level redundancy of mechanically fastened 
built-up members. 

Additional research demonstrating the benefits of exploiting the improved 
toughness of modern HPS grades of steel has been completed. Through 
these advances, it is now possible to create an integrated fracture control 
plan (FCP), combining the original intent of the 1978 FCP with modern 
materials, design, fabrication, and inspection methodologies.

The World Steel Bridge Symposium, with 25 presentations, brings 
together bridge design engineers, construction professionals, academics, 
transportation officials, fabricators, erectors, and builders to discuss 
and learn state-of-the-art practices for enhancing steel bridge design, 
fabrication, and construction techniques.

The Structural Stability Research Council’s Annual Stability Conference 
includes 13 sessions with more than 30 papers, as well as the 2018 
Beedle Award and McGuire Award for Junior Researchers (MAJR) 
Medal presentations.

Detailed information about all of the sessions and conference registration 
is available at www.aisc.org/nascc. 

continuing education

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

Information provided by the Cold-Formed Steel Engineers Institute           
(www.cfsei.org). 
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Bentley Institute Press, publisher of a broad array of textbooks and 
professional reference works dedicated to BIM advancements in the 
architectural, engineering, construction, operations, geospatial, and 
educational communities, announced the availability of its newest title, 
Plain Language BIM, now available as both a print publication and as an 
ebook for Kindle and iOS devices.

Vinayak Trivedi, vice president, Bentley Institute, said, “We are pleased 
to offer this highly anticipated title from Bentley Institute Press: Plain 
Language BIM by Iain Miskimmin, one of our BIM Advancement 
Academy experts. With this addition to our library, Bentley Institute 
Press continues to advance the professions through world-class 
publications for infrastructure, available in printed and digital formats. 
These publications foster communication between industry, researchers, 
and students, and draw upon Bentley’s collective 30-plus years of 
expertise in infrastructure industries.”

Because BIM improves the ability to manage, produce, and consume 
asset information throughout the life cycle (design, construction, 
operations, and maintenance) of infrastructure assets, an increasing 
number of governments around the world are mandating BIM Level 2 
standards and deliverables for publicly funded projects. Successfully 
implementing a BIM strategy can result in considerable cost savings, 
improved performance, and better project outcomes. Plain Language 

BIM is beneficial for beginners and for those with experience with BIM 
strategies to ensure all professionals are thoroughly prepared to be part 
of industry efforts focused on advancing BIM.

Plain Language BIM condenses years of experience and lessons learned 
from Bentley Institute’s BIM Advancement Academy. It guides the reader 
through the many complexities of BIM methodology by providing a plain 
language understanding of the concepts and building blocks required to 
deliver an effective strategy. It demonstrates why gathering data about 
the asset is vital to the BIM process, and why trustworthy and reliable 
information, delivered in an understandable and consumable manner, 
is essential for effective decision making — upgrading, augmenting, 
replacing, decommissioning, or leaving assets as they are.

Plain Language BIM also explores three elements in creating good 
BIM practices — people, process, and technology. It explains how the 
combination of these elements plays a crucial role in the life cycle of 
an asset and in delivering better outcomes. The book also examines the 
“Eight Pillars of BIM Wisdom” that ensure best practices and world-
class BIM vision.

“Current industry thinking in the digital world moves at a fast-changing 
pace,” Miskimmin said. “But the lessons we have learned in the BIM 
Advancement Academy and that we share with you in this book, are 
an excellent starting point for any individual or organization wishing to 
grasp both the high-level reasoning and the details of BIM.”

Like all the titles in the Bentley Institute Press portfolio, Plain Language 
BIM aims to deliver continuous learning to help both students and 
practitioners in infrastructure professions increase their expertise and 
improve their workflow efficiencies.

Plain Language BIM is now available as a printed book at                                      
www.bentley.com/books, and also as an ebook from Amazon and iTunes.

continuing education

BIM advancement
Bentley Institute Press announces availability

of ‘Plain Language BIM.’

Information provided by Bentley Systems, Incorporated (www.bentley.com). 
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The American Concrete Institute announced a new webinar on 
engineering ethics, scheduled for March 6, 2018, at 1:00 pm EST. The 
“Engineering Ethics” webinar will review various codes of ethics and 
their applications, along with a review of some case studies and lessons 
learned. 

The webinar’s learning objectives are to discuss various codes of ethics 
and their applications, discuss reporting requirements and potential 
penalties for ethical violations, list and explain the professional and ethical 
responsibilities of a civil engineer, and apply standards of professional 
and ethical responsibility to determine an appropriate course of action. 

Civil engineers hold a privileged position within society, with a 

unique responsibility for public health, safety, and welfare. Engineers 
and their work are governed by codes of ethics and ethical principles. 
The American Society of Civil Engineers, the National Society of 
Professional Engineers, state licensing boards, and other sources provide 
codes of ethics, and it is important to know these codes of ethics and how 
to apply them. 

Engineering Ethics will be presented by Norbert J. Delatte, Jr., Ph.D., 
P.E., FACI, the M.R. Lohmann Endowed Professor of Engineering 
and the Head of the School of Civil and Environmental Engineering at 
Oklahoma State University. He is also the author of Beyond Failure: 
Forensic Case Studies for Civil Engineers and Concrete Pavement 
Design, Construction, and Performance, 2nd Edition. In addition, he is 
the editor of ASCE’s Journal of Performance of Constructed Facilities. 
Delatte is a licensed professional engineer in Ohio and Alabama and in 
the Commonwealth of Virginia.  

For more information on this and other webinars, visit www.concrete.
org/education. 

Engineering ethics
ACI webinar reviews codes and applications,
case studies, and lessons learned.

Information provided by the American Concrete Institute (www.concrete.org). 

The Intelligent Transportation Society of America (ITS America) 
announced that it will hold its 2018 Annual Meeting at Detroit’s COBO 
Center, June 4-7. The four-day program, themed “Transportation 2.0,” 
will include speakers from across the ITS industry focused on topics 
such as automation, connected vehicles, and cyber security, as well 
as educational sessions and presentations on the future of mobility, 
and cutting-edge technology exhibits and demonstrations. The event 
organizing committee is chaired by Bob Murphy of AECOM.

“We are thrilled to return to Detroit in 2018,” said ITS America President 
and CEO Shailen Bhatt. “As intelligent transportation systems and 
connected and autonomous vehicles are poised to dramatically alter 
the transportation landscape, ITS America welcomes thought leaders in 
transportation, technology, and cybersecurity to discuss the opportunities 
and challenges that lie ahead.”

The 2018 Call for Papers and Sessions for the annual meeting closes 
March 1, 2018. The event’s programming committee, led by Matt Smith 
of Michael Baker International, is considering educational sessions and 
papers that focus specifically on:

• Connectivity, Autonomy, and the Future of Transportation and    
   Transport;
• Electrification and Infrastructure;
• Regulatory and Financial Challenges Related to the Deployment of
   ITS Technologies;
• Cybersecurity — Privacy Opportunities and Challenges;
• Transportation Systems Operations; and
• The Impacts & Opportunities of Big Data.

More information, including the paper submission portal, is available at 
www.itsdetroit2018.org. Sign up for the #ITSDetroit2018 mailing list to 
stay informed as sessions, speakers, and exhibitors are added and other 
program updates become available.

Intelligent transportation 
in the Motor City
ITS America to hold its 2018 Annual Meeting in Detroit.

Information provided by the Intelligent Transportation Society of America 
(http://itsa.org). 

www.concrete.org/education
www.concrete.org/education
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01. HDPE conduit guideline

The National Electrical Manufacturers Association (NEMA) published its new 
Guideline for the Selection and Installation of Smooth-wall Coilable High-
Density Polyethylene (HDPE) Conduit, NEMA TCB 4-2016. Developed and 
written with the participation of the Plastics Pipe Institute, Inc. (PPI), it provides 
recommendations for selection, handling, and installation of underground 
HDPE conduit or raceway for power, lighting, signaling, and communications 
applications. HDPE conduit, including cable in conduit, is widely used in 
trenching, horizontal directional drilling, and plowing installations. NEMA 
TCB 4-2016 is available as a hard copy or as an electronic download at                               
www.techstreet.com/standards/nema-tcb-4-2016?product_id=1949105. 

Plastics Pipe Institute
www.plasticpipe.org  

02. Sprayable strengthening system

Simpson Strong-Tie said its new fabric-reinforced cementitious matrix (FRCM) 
can effectively repair, protect, and strengthen concrete and masonry structures 
for a fraction of the installed cost of traditional shotcrete repairs that use rebar. 
The FRCM externally bonded Composite Strengthening System combines high-
performance sprayable mortar with a carbon-fiber grid that creates a thin structural 
layer without significantly increasing the structure’s weight or volume. FRCM 
can add flexural, axial, or shear strength to a range of structures. It is ideal for 
application on overhead or vertical surfaces in structures such as tunnels, mines, 
parking garages, silos, bridges, and other buildings with large surface areas.

Simpson Strong-Tie
www.strongtie.com 

03. Bike infrastructure design guide 04. Rugged pocket penetrometers 05. Bridge repair products

The National Association of City Transportation 
Officials (NACTO) released guidance to help cities 
decide what types of bike infrastructure will best 
achieve their goals to build bike networks that are safe 
and comfortable for riders of all ages and abilities. The 
new guidance, Designing for All Ages and Abilities, 
builds on the organization’s Urban Bikeway Design 
Guide. By focusing on two key safety factors — 
vehicle speeds and traffic volume — in addition to 
design factors such as street width, Designing for 
All Ages and Abilities gives cities tools to assess any 
street and decide which treatments will improve safety 
and support increases in bicycling.

ELE International offers two new rugged versions 
of its pocket penetrometers for field-testing concrete 
and soils. They are made from ground and polished 
stainless steel with a special wear-resistant coating 
to prevent rust. The new penetrometers also feature 
a calibrated spring, a new low-wear indicator ring to 
avoid scratching, and a carrying case. The soil pocket 
penetrometer evaluates consistency and approximate 
unconfined compressive strength of soils. It was 
developed for use by field personnel to check the 
visual classification of soils for construction purposes. 
The pocket penetrometer's scale was originally 
developed (by ELE Soiltest) after compilation of 
several thousand unconfined compressive strength 
tests of various soil types.

Stronghold Coating Systems released a brochure that 
details its bridge repair technology, including MM 
1018 load-bearing polymeric resid for steel bridge 
construction and repair; RepaCoat capillary action 
coating for repair of bridges and other infrastructure 
such as pipelines; and Kable N-Cor, which protects 
bridge cables and connector mechanisms from 
corrosion. The company’s Venturi spray system, which 
applies RepaCoat and other two-part products with 
zero-waste is also detailed. According to Stronghold, 
the products are ideal for application on new bridges 
as well as for repair of those in service. MM1018 has 
also been used on dams, oil rigs, power plants, and 
other critical applications with high loading. 

National Association of City Transportation Officials
https://nacto.org 

ELE International Ltd.
www.ele.com 

Stronghold Coating Systems
www.strongholdone.com 

SPECIFY
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Professional Liability
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Get a quote—overnight.

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

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

Email:
tesler@fenner-esler.com
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Structural Engineers Axiom #7

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

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

ydroCADH
®

Stormwater Modeling

Try our Free HydroCAD Sampler at www.hydrocad.net

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

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

06. Stormwater grates and guards 07. Additives for water treatment 08. ICC-certified helical piers

Haala Industries, Inc. said its stormwater and wetland 
management grates and guards provide a solution 
for pipe, manhole, culvert, and other drainage 
cover applications. Grates and guards are DOT 
approved in multiple states and produced to existing 
standards, allowing them to be easily incorporated 
into construction design plans, eliminating the need 
for contractor fabrication. Custom fabrication is 
also available to meet specific design requirements. 
Haala Industries’ line includes manhole grates, pond 
skimmers, flared end vehicle safety grates, trash 
guards, and more. Grates and guards can be made 
from domestic materials including galvanized steel, 
stainless steel, or aluminum.

Cortec Corporation’s new brochure, VpCI Building 
Blocks and Additives for Water Treatment 
Formulations, focuses on prevention of corrosion and 
scale buildup in process water. Additives for boilers, 
heat exchangers, cooling towers, and condensate lines 
can be instrumental in lengthening the life of a system 
and reducing maintenance. Additionally, Cortec’s 
corrosion inhibitor additives make great building blocks 
for full water treatment formulations, the company 
said. VpCI molecules diffuse throughout the enclosed 
space and adsorb on metal surfaces below and above 
the surface of the water, forming a thin molecular 
corrosion-inhibiting layer that protects against oxygen, 
chlorides, and other corrosive elements.

Cantsink Manufacturing said it is the only maker of 
helical piers at 16-inch and 19-inch diameters that 
offer certification from the International Code Council 
(ICC). Cantsink’s 2-7/8-inch HHS and its 1.5-inch 
RCS have received ICC certification after 20 months 
of testing, inspection, and published reporting. This 
new ICC-certified product line offers a wider range of 
options for tie back anchors, vertical and compression 
piles, and micropiles. Cantsink helical piers offer 
guaranteed stability for foundations, retaining walls, 
and other structures under a wide range of soil and 
weather conditions, the company said. Cantsink 
products are ideal for new construction as well as 
remedial stabilization.

Haala Industries, Inc.
www.haala.com  

Cortec Corporation
www.cortecvci.com 

Cantsink Manufacturing
www.cantsink.com 
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As a consultant with Zweig Group’s Merger and Acquisition (M&A) 
services, I work with architecture and engineering firms across the U.S. 
Always mindful of trends, last year alone we saw a significant increase 
in M&A activity in the state of Colorado — 15 sale-side transactions all 
within the AE industry alone.

Looking ahead, it’s interesting to note that both the city and county of 
Denver are registered members of The National Council for Public-Private 
Partnerships (www.ncppp.org), a Washington, D.C.-based advocate for 
public-private partnerships (P3s). An emerging and innovative way to 
finance important infrastructure projects, P3s could be crucial as cash-
strapped state and local governments look beyond traditional funding 
mechanisms — taxes and bonds — by tapping into private-sector 
resources. The state of Colorado has broad-ranging P3 legislation. These 
business-friendly policies along with Colorado’s expanding economy and 
employment base continue to attract individuals and businesses to the state.

The Colorado state demography office paints an interesting portrait of 
the state’s future. According to the most recent data, the agency estimates 
that the state’s population will increase by nearly 52 percent, from today’s 
population of about 5.6 million to an astounding 8.5 million by 2050. That 
translates into a long-term need for more roads, single- and multi-family 
housing, office, and retail — an ideal environment for architects and 
engineers and the firms that employ them.

The M&A industry is complex and there are plenty of moving pieces, but 
a big piece of the equation is simple: talent. In a tight labor market, entry-
level engineers are relatively easy to find. But the project manager with 
10 years of experience? That’s a different issue. Buying a firm is often the 
easiest way to obtain the people a firm needs.

A big question mark looming over the U.S. engineering industry is the fate 
of the much talked about infrastructure bill. The Trump administration has 
yet to propose a detailed plan, and the specifics that have been made public 
are scant. But $1 trillion in upgrades has been mentioned, and it seems that 
the entire world was listening. In July, Korea-based HanmiGlobal, through 
its American-based subsidiary, OTAK, acquired Denver-based Loris and 
Associates, a firm represented by Zweig Group.

With the transaction, Otak expects to share project information with 
public construction customers in the U.S. and hold the lead in the urban 
restoration and environment-friendly infrastructure construction markets. 
HanmiGlobal chairman Kim Jong-hoon said the acquisition was made 
to gain an “advantage in the Trump administration’s infrastructure 
construction market.”

At Zweig Group, we expect to see M&A activity remain consistently 
high within Colorado based on the state’s expanding economy, strong 
population growth, business friendly policies, and talented workforce.

NOAH HUNT is a consultant with Zweig Group’s Merger & Acquisition services. 
Contact him at nhunt@zweiggroup.com or at 479-856-6244.

BENCHMARKS

M&A activity in Colorado
By Noah Hunt
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