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MARK C. ZWEIG
mzweig@zweiggroup.com

FROM THE PUBLISHER

Anyone who has read this magazine and my column over the years knows how much I dislike trendy business books 
or self-appointed life coaches and motivational experts — for many reasons that I won’t go into here. 

That said, I must say I was truly inspired by watching a documentary recently — “I Am Not Your Guru” — about 
Tony Robbins and his “Date with Destiny” seminar. The guy — notwithstanding his recent gaffe over the Me Too 
movement — is amazing. He’s worth more than a half billion dollars and the reason is that he may be the best group 
therapist ever. Watch the film and I would be surprised if you weren’t at least just a little bit inspired. 

For me, the best takeaway of all from it reminded me of the old adage, “What doesn’t kill you makes you stronger.” 
Those aren’t the exact words Robbins uses, but that is the message. And it is so true — in life and in your professional 
work as well. 

All of us who work as managers of some sort will have setbacks. People quit. Clients fire you. People let you down. 
Clients don’t pay. You don’t get all the jobs you go after. There are plenty of opportunities to “get stronger” every 
day. You can either let these things ruin your day/week/year/life or you can learn from them and use the lessons 
learned to help you do even better than you would have had they not happened. 

I think we can all benefit from this thinking. Life should be a learning experience. Keep learning and you’ll keep 
growing and winning. Decide that you won’t learn — withdraw from the game, get mad, be defeated — and you 
are the loser. Which do you want to be? You choose how you respond. 

Every time I make the choice to be a learner and not be defeated, new possibilities emerge. How about you?

You can start right now to be a learner by reading this May issue of Civil + Structural Engineer. And when you’re 
finished with it, help someone else be a learner by sending it on. Thanks for reading!

Choose to learn 
Setbacks offer opportunities 
to get stronger. 
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C+S ENGINEER ONLINE

Guest blog: Importance of structural loads
By Steve Wright, Whirlwind Steel

In the simplest terms, the purpose of a building is to protect the occupants 
and contents, not only from the elements but from the structural failure of 
the building. Unfortunately, the dueling priorities of maximum safety and 
economy create a fine line to balance. Most of the time, building designs 
meet the challenge. Sometimes, they do not because cost savings are 
driving the project. Designers and architects are the first line of defense for 
safety and should have impenetrable arguments against cost-cutting and for 
a complete analysis of any changes to the structural drawings.

Read the entire article at http://tinyurl.com/loads-may18.

Diversions: Plant-based life form
By Andy Sciarabba, P.E., T.G. Miller, P.C., Engineers and Surveyors

I’m wilting…slowly. I think I may have been a houseplant in a previous 
life. It has happened gradually, over time, but it seems to be happening 
much more quickly every season. The winters get longer as I get older and 
I start to feel its effects earlier and earlier. 

Read the entire article at http://tinyurl.com/diversions-may18.

Project Profitability: Staffing issues             
and project managers
By Howard Birnberg, Association for Project Managers

In times of high workloads, project managers often have insufficient staff 
to complete all required tasks. Firms are finding qualified technical staff 
(and project managers) increasingly difficult to hire, placing ever-greater 
demands on the time of current project managers. And, unfortunately, the 
leadership of most engineering and architectural firms often exclude or 
minimize the role of project managers in planning the utilization of existing 
staff. Senior managers and marketers make promises and commitments to 
clients and potential clients without sufficient input from those actually 
responsible for completing the work. There are solutions to staffing issues; 
however, first a caution regarding responsibility and authority.

Read the entire article at http://tinyurl.com/projectprofit-may18.

Civil + Structural Engineer provides news and articles online to 
supplement content in this print issue. Visit csengineermag.com daily for 
the latest news and check out the following articles posted online with the 
May 2018 issue: CONTROL 
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 CHAD CLINEHENS, P.E., is Zweig Group’s president and CEO. Contact him at cclinehens@zweiggroup.com.

engineering our future

Viewing overhead 
correctly
Investment in critical business functions is necessary 

to build a strong and growing business.

Many engineers are programed from an early age to maximize utilization and minimize any “overhead” costs. 
Unfortunately, that programing tends to skew our perspectives on critical business functions such as marketing, IT, 
human resources, and accounting over the long-term. 

Of course, early in your career, your value to the firm is through your engineering and technical design capability. As 
you advance through your career, your ability to contribute to other non-billable areas of the firm increases. Despite 
the importance of that expanded involvement in the business, we still tend to view those business functions negatively. 

Because of that early programing, we believe that being a good manager or leader means to maximize billable work 
and minimize overhead. The reality is that in order to build a strong and growing business, we must invest in those 
critical overhead functions, especially in marketing, recruiting, and IT. 

On the surface, the math seems simple: Focus on utilization and minimize expenditures and you will have more profit. 
The reality is that the math is a lot more complicated than that, especially when talking about what it takes to build a 
strong firm that is resilient in a variety of market conditions. 

Our decades of research show that the fastest-growing companies in the AEC industry invest more than their peer 
firms in marketing, recruiting, and IT. Those expenditures fuel growth and scalability of the firm, thus expanding the 
diversity and reach of the firm. Firms that grow faster than the average are also more profitable, per the research. 

The default business model for many AEC firms, as described above, tends to allow the firm to simply ride market 
waves as they come and go. The firm that grows and thrives in all market conditions has an intentional strategy, usually 
driven by a clear strategic plan, and they focus in all areas of the business. 

Viewing your overhead functions more positively in your firm will give you an edge over your competition. Look for 
ways to leverage those valuable resources to help you do more than just be average. The firm that is unified across all 
functions is the more successful firm in almost all cases. 
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We had a very special evening last month. The “Night of 1000 Drawings” 
event in downtown Los Angeles, organized by our nonprofit, Miyamoto 
Relief, was attended by more than 350 people and generated $30,000 
in donations for Metro Charter Elementary, an inner-city school. It was 
beyond our expectations.

The event was held at the forgotten but historic and beautiful Globe 
Theater, built in 1913 in America’s original Broadway Theater District. 
More than 1,800 drawings were donated by the public and clients. 
Award-winning musicians performed while people mingled between 
the art, silent auction, and bar and danced. 

Many of our staff volunteered their time to build the venue in one 
day. It was stressful, but also great fun. We all got to know each other 
well. Some of our staff involved in organizing the event had little sleep 
during the preceding weeks.  

The school principal, Kim Clerx, told us, “I know that our Metro 
Charter families and students will forever be grateful for the impact 
this event will have on them. Last night was truly amazing. It was great 
to see the community come together in support of education and the 
arts.” 

We may be just a structural engineering company, but even engineers 
like us can make a difference in our community and beyond. It doesn’t 

have to be the Bill Gates Foundation. My goal from day one was to be 
a purpose-driven company. Why? Because you want to help others and 
live with passion.

It is truly important to live with purpose and passion. It makes life 
much more fulfilling and interesting. Also, whatever you give, it 
always comes back to you with more. Through this event, we got to 
know so many of our clients and influencers in Los Angeles on a totally 
different level. Working together on this event provided a platform for 
our staff to collaborate beyond the normal work place. I really enjoyed 
hanging the 1,800 drawings in the exhibit with our L.A. staff, and a big 
party followed. 

I will remember this day forever. I met many students from the school 
— many from under-privileged backgrounds. Their hope is to have a 
music program in their school. The $30,000 raised will be the initial 
funding to make this happen. Some of them approached me personally 
to say thank you. That phrase itself was good enough to melt away all 
the hard work we did.  

So, I challenge you today to make the world a better place. It doesn’t 
have to be a big thing. Just try a little thing — one at a time. If many of 
us work toward this, we can truly change our communities, and it will 
enrich our lives at the same time.

Watch a video our event at www.miyamotorelief.org/night-of-1000-
drawings-event-photos. Let me know what you think!

engineering front line

H. KIT MIYAMOTO, PH.D., S.E., is the CEO and a 
structural engineer for Miyamoto International                           
(http://miyamotointernational.com), a California seismic 
safety commissioner, and president of the technical 
nonprofit Miyamoto Relief. He specializes in high-
performance earthquake engineering and disaster 
mitigation, response, and reconstruction.

Make the world 
a better place

We don’t have to be Bill Gates 
to make a difference.

Left to right: Leslie Chung, senior events manager, Central City Association (CCA) of 
Los Angeles; Nhien Lasky, vice president of strategic relations, CCA; H. Kit Miyamoto; 

Joanne Danganan, associate director of public policy & membership, CCA; and 
Richard Chen, S.E., principal, Miyamoto International, Los Angeles

www.miyamotorelief.org/night-of-1000-drawings-event-photos
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events

MAY 2018

Leadership Skills for AEC Professionals
May 2-3 — Miami
Nov. 14-15 — San Francisco
Specifically developed to provide design and technical professionals 
with the skills to become more competent leaders, including strategies 
and techniques that will help them grow personally and professionally.
https://zweiggroup.com/seminars/leadership-skills-for-aec-professionals   

CFSEI Annual Expo
May 15-16 — San Diego
Cold-Formed Steel Engineers Institute event provides opportunities for 
education and networking as well as an exposition featuring state-of-
the-art innovations, technologies, and principles in cold-formed steel 
framing.
www.cfsei.org/2018-cfsei-expo  

WTS International Annual Conference
May 16-18 — San Diego
More than 700 corporate and governmental transportation leaders 
worldwide are expected to exchange ideas and learn about the latest 
developments in the industry. Optional technical tours are offered of 
some of the nation’s most impressive transportation hubs and iconic 
infrastructure and landmarks.
www.wtsinternational.org/networking/annual-conference 

Restoration Ecology 
May 18 — Hillsborough, N.J.
Using mitigation and sustainable design techniques to reduce stormwater 
impacts and increase storm resiliency. In the course offered by the 
Rutgers Office of Continuing Professional Education, Princeton Hydro, 
LLC staff will focus on the multidisciplined recovery of degraded, 
damaged, or impaired ecosystems.
www.cpe.rutgers.edu/courses/current/ew0330ca.html 

Municipal Wet Weather Stormwater Conference
May 21-23 — Chattanooga, Tenn.
Hosted by EPA Region 4, International Erosion Control Association 
(IECA) Southeast Chapter, and IECA Region One, the conference 
includes technical presentations and case studies related to municipal 
separate storm sewer systems (MS4), focused on the Southeast U.S.
www.ieca.org 

2018 Tall + Urban Innovation Conference
May 30-31 — Chicago
Sponsored by the Council on Tall Buildings and Urban Habitat, 48 
finalist projects will present to an international audience and live juries 
for consideration of winning titles across eight award categories.
http://tallinnovation2018.com 

JUNE 2018

ITS America 27th Annual Meeting
June 4-7 — Detroit
Themed Transportation 2.0, the Intelligent Transportation Society of 
America conference focuses 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.
https://itsdetroit2018.org 

AEC NEXT
June 5-7 — Anaheim, Calif.
Six technology tracks and more than 50 conference sessions explore 
the latest trends and best practices for designing, constructing, and 
managing AEC projects smarter. Exhibits showcase the latest products 
and emerging technologies.
www.aecst.com 

The Principals Academy
June 7-8 — Aspen, Colo.
July 19-20 — Quebec City, Canada
Oct. 25-26 — Charleston, S.C.
Intensive course in all aspects of managing a professional service 
firm, including business planning, marketing/business development, 
accounting, financial management, project management, leadership, 
mergers and acquisitions, ownership transition planning, and recruitment 
and retention.
https://zweiggroup.com/seminars/the-principals-academy

International Bridge Conference
June 11-14 — National Harbor, Md.
The IBC annually attracts more than 1,200 bridge owners and 
engineers, senior policy makers, government officials, bridge designers, 
construction executives, and suppliers from throughout the U.S. and 
abroad.
https://eswp.com/bridge/bridge-home

HxGN Live
June 12-15 — Las Vegas
Hexagon’s annual cross-industry technology conference welcomes 
thousands of business leaders from around the world to attend 
educational keynotes and sessions, and to enhance their skills with 
interactive training.
https://hxgnlive.com/2018 

Real Marketing and Branding for AEC Firms
June 21 — Miami
Designed to bring clarity and distinction between marketing and sales 
(business development), 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 
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AEC Business Development Training 
June 22 — Miami
Specifically developed to help design and technical professionals 
become more comfortable dealing with clients and promoting the firm 
and its services.
https://zweiggroup.com/seminars/aec-business-development-training 

SuperPile ’18
June 27-29 — New York
Presentations on the latest developments in augered cast-in-place/drilled 
displacement piles, drilled shafts, driven piles, ground improvement, 
helical piles and tiebacks, marine foundations, micropiles, testing and 
evaluation of foundation systems, and seismic and lateral loads.
www.dfi-superpile.org 

JULY 2018

International Conference on Transportation & Development
July 15-18 — Pittsburgh
Discover the latest innovations and learn more about major technologies 
and their impact on transportation and development. Network 
with infrastructure planning, design, operation, and management 
professionals and get up-to-date information about federal and state 
policies and initiatives that are shaping the profession.
www.asce-ictd.org 

Excellence in Project Management
July 18 — Boston
Nov. 28 — Atlanta
Tutorial and case study workshop sessions present critical areas every 
project manager should know from the perspective of architecture, 
engineering, and environmental consulting firms.
https://zweiggroup.com/seminars/excellence-in-project-management 

AUGUST 2018

StormCon
Aug. 12-16 — Denver
Billed as the largest event in North America dedicated to stormwater 
and surface water quality professionals. Includes a technical program 
and an extensive exhibition.
www.stormcon.com 

SEPTEMBER 2018

33rd Annual WateReuse Symposium
Sept. 9-12 — Austin, Texas
Learn what’s working, what’s new, and what’s next in water reuse at 
the nation’s only conference dedicated solely to advancing the policy, 
technology, innovation, and public acceptance of water reuse.
https://watereuse.org/news-events/conferences/annual-watereuse-symposium  
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Jeff Keller, P.E., ENV SP, DBIA, a senior project 
manager in the Burns & McDonnell Water Global 
Practice, earned the design-build industry’s highest 
distinction as a nationally certified Design-Build Pro-
fessional. 

Dewberry promoted Nicole Stalder, P.E., LEED AP, 
to associate vice president in the firm’s Orlando, Fla., 
office. Stalder has extensive engineering experience in 
private and public design, master stormwater model-
ing, water distribution, and sewer collection/transmis-
sion systems. Dewberry announced the promotions of 
Brian Bradner, P.E., to vice president, and Elizabeth 
Scarce to marketing director for the firm’s southeast 
engineering division based in Danville, Va. Bradner, 
with the firm for more than two decades, is a leader 
within its site/civil service line. Scarce, who has been 
with Dewberry for more than 25 years, is responsible 
for implementing strategies and marketing plans for the 
division across six states. Michael Dorweiler, AICP, 
joined Dewberry as a senior project manager based in 
Tampa, Fla. His expertise includes urban and regional 
planning, environmental studies, traffic operations, 
multimodal planning, and congestion management 
and mitigation. Dewberry also announced the promo-
tions of Steven Kuntz, P.E., to vice president; and 
Jeremy Beck, P.E., Christopher Simon, P.E., and 
Mark Unterkofler, P.E., to associate vice president. 
Kuntz is manager of the firm’s Fairfax, Va., roadway 
design group, with nearly 20 years of experience in 
civil engineering. Beck is a senior project manager 
for the firm’s transportation department, also based in 
Fairfax. Simon, based in Gainesville, Va., manages the 
firm’s construction engineering and inspection group. 
Unterkofler is a senior structural engineer, based in 
Fairfax, with more than 28 years of experience.

Clint Camp, P.E., CFM, LEED AP, ENV SP, joined 
W&A Engineering as director of operations at the 
firm’s new East Nashville, Tenn., office. Camp previ-
ously worked with several Nashville consulting firms, 
as county engineer for Montgomery County, and has 
managed capital projects on behalf of the State of Ten-
nessee.

Hillis-Carnes Engineering Associates promoted Ben-
jamin B. Gordon, P.E., to branch manager of its State 
College, Pa., office. His responsibilities have included 
management of multidiscipline project teams, senior 
technical review, geotechnical engineering design, 
subsurface investigations, drilling management, 
management of personnel, proposal preparation, and 
project oversight.

Walta Brumskine, P.E., joined CALYX Engineers 
and Consultants’ Transportation Design Group as 
project manager in the firm’s Charlotte, N.C., office. 
In April, Brumskine presented at The Extraordinary 
Women’s Conference 2018 in France on the theme 
of “Working as a Professional Woman in a Male-
Dominated Profession.”

Andrew Hadsell, P.E., joined Kleinfelder as area 
manager for North Carolina. He has 20 years of 
experience working across multiple disciplines of 
engineering and environmental consulting, including 
planning, design, construction, and management of 
infrastructure.  

Latitude 33 Planning & Engineering welcomed 
Nicholas J. Psyhogios, P.E., as its newest associate 
principal. He has 20 years of experience in civil design 
and management of residential, commercial, utility, 
wetland restoration, and public-sector projects.

Michael A. Sciara, RA, LEED AP, as Nelson & 
Pope’s newest partner, will lead the Architecture Di-
vision. He has 20 years of experience in operations, 
business development, design, planning, permitting, 
and project implementation.  

Allison Colantuoni, PHR, SHRM-CP, was ap-
pointed a member of the executive committee at 
Maser Consulting PA. Colantuoni, director of Human 
Resources and principal, is the first woman committee 
member in the firm’s history. 

Cardno promoted Jason Yam, P.E., to Civil Southeast 
Roadway Practice Group manager. He has expertise 
with the Florida Department of Transportation and 
local government roadway design projects across 
Florida. Valerie Phipps joined Cardno as a senior 
project manager in the company’s Houston office. She 
has more than 20 years of experience within the en-
vironmental industry, specializing in site characteriza-
tion, remediation, pilot testing, and system design and 
optimization. Cardno promoted Lawrence Arcand, 
P.Eng., to Utility Engineering & Surveying (UES) 
area manager, and Robert Ramsey, P.E., to UES West 
business unit manager. Arcand will lead business plan-
ning, client service, technology advances, and project 
management for Cardno’s U.S. UES business as well 
as Cardno’s Canadian subsidiary T2 Utility Engineer-
ing, where he will continue in his role as president. 
Ramsey has 14 years of civil engineering, subsurface 
utility engineering, surveying, and construction expe-
rience.

on the rise

Nicole Stalder, 
P.E., LEED AP

Elizabeth Scarce

Steven Kuntz, P.E.

Christopher Simon, 
P.E.

Clint Camp, P.E., CFM, 
LEED AP, ENV SP

Walta Brumskine, P.E.

Nicholas J. 
Psyhogios, P.E.

Allison Colantuoni, 
PHR, SHRM-CP

Brian Bradner, P.E.

Michael Dorweiler, 
AICP

Jeremy Beck, P.E.

Mark Unterkofler, P.E.

Benjamin B. Gordon, 
P.E.

Andrew Hadsell, P.E.

Michael A. Sciara, RA, 
LEED AP

Jason Yam, P.E.

Awards, promotions, and new hires
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This seventh annual Rising Stars in Civil Engineering and Rising Stars in Struc-
tural Engineering recognizes 26 professionals, 40 years old or younger work-
ing in the United States, who have shown exceptional technical capability, 
leadership ability, effective teaching or research, or public service benefiting 
the civil and structural engineering professions, their employers, project own-
ers, and society. Zweig Group editors selected the engineers highlighted on the 
following pages (in alphabetical order) from an impressive group of nominees 
from both the private and public sectors. Limited space allows only a brief 
summary of each Rising Star’s many accomplishments, projects, and activi-
ties to date.

Civil+Structural Engineer recognizes exceptional 
professionals 40 years old or younger. 
By Bob Drake
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Rising Stars in Civil Engineering
Will Allen, P.E., PTOE, (age 32) toll technology senior analyst, HNTB Corporation, Austin, Texas, has influenced 
planning and design of a variety of transportation projects across the country. He served as lead civil and traffic 
engineer for the Massachusetts Department of Transportation on the Whittier Bridge/I-95 design-build improvement 
project, responsible for all major highway and traffic design items. Allen also served as a civil and toll design engineer 
for the Maine Turnpike Authority on a variety of toll conversion projects. Serving as one of the youngest members of 
HNTB Corporation’s National Toll Technology Consulting Practice, Allen’s experience in traditional and alternative 
project delivery and background in design, program management, and project management has led to assignments 
on some of the most complex and specialized roadway projects in Texas and California. Before relocating his career 
to Austin, Texas, Allen participated in the Emerging Leaders Program through “A Better City (ABC) Boston,” which 
focuses on discussing ways leaders are contributing to public service, improvement in quality of life, and developing 
innovative solutions to the region’s transportation needs.

Jessica Fox, P.E., (age 39) vice president of operations - Environmental, The Vertex Companies, Aston, Pa., special-
izes in analyzing the impacts and potential liabilities of subsurface environmental contamination. She has evaluated 
projects ranging from single-family homes to major international airports. Fox has helped guide the strategic growth 
of the firm’s Remediation Group from a staff size of two in 2010 to more than 45 full time employees in 2018. She is 
currently responsible for business operations, financial oversight, strategic planning, quality control, service consis-
tency, internal training, and technological advancement for a team of 150 employees. She also initiated a Women’s 
Resource Group at Vertex to address career challenges faced by women within the company, in the AEC field, and in 
the workplace as a whole. Notable projects include design and implementation of a large-scale subsurface investiga-
tion to evaluate potential environmental impacts at a 40-acre pipe manufacturing facility; designing and directing a 
baseline subsurface investigation for a 32-acre former railroad yard; and managing solid waste and hazardous materi-
als investigations for two Philadelphia International Airport Environmental Impact Statement projects. 

Stephen Harris, P.E., ENV SP, (age 32) senior engineer, Atkins, Denver, has designed rural roadways in national 
parks and other environmentally sensitive locations and also developed designs for highly urban corridors such as 
Central 70 — Colorado Department of Transportation’s (CDOT) largest infrastructure initiative in the state’s history. 
CDOT recognized Harris in a letter of commendation as “critical to our success.” He was the lead author and is 
currently performing project oversight for two design-build projects within the Platte to Park Hill Program, a $298 
million regional detention drainage improvement program. Harris has led Atkins’ Graduate Develop Program for the 
Denver office — a program for new college graduates, providing innovative training through multidiscipline rotation 
over an 18-month duration. In coordination with Atkins and Denver Public Schools, he participated in programs to 
tutor students in math and science. Since moving to Colorado almost 10 years ago, Harris has volunteered with the 
Denver Rescue Mission, serving downtown Denver’s homeless and needy population. He also enjoys going to Juarez, 
Mexico to build homes for the poorest people of Juarez.

Cameron Jenkins, P.E., (age 33) senior engineer, Atkins, is the water resource team lead in San Diego. He is recog-
nized for his leadership, mentorship, and ability to identify and solve complex channel and floodplain management 
problems. His experience includes hydrology and hydraulics modeling, dam break modeling, sediment transport mod-
eling, stream restoration, and Federal Emergency Management Agency (FEMA) Letter of Map Revision studies. Cur-
rently, Jenkins is the technical lead for several large 2D hydraulic models being developed to simulate approximately 
34 square miles of burned areas in Santa Barbara County from the Thomas Fire — the largest wildfire in California’s 
history. He played a key role in working with FEMA, U.S. Army Corps of Engineers, and local partners to assess and 
perform dam breach modeling for 37 critical dams in Puerto Rico within the span of a few days following the Cat-
egory 5 hurricane that struck the island in September 2017. Jenkins has taught training courses for ASCE, Floodplain 
Management Association, and local agencies on the use of HEC-RAS 1D, HEC-RAS 2D, and RiverFlow2D.

Will Allen, P.E., PTOE

Stephen Harris, P.E.,
 ENV SP

Cameron Jenkins, P.E.

Jessica Fox, P.E.
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Jeffrey Katz, P.E., (age 29) division manager, The Vertex Companies, Long Island City, N.Y., has managed con-
struction of numerous complicated projects throughout the world, specializing in completion of distressed projects 
following termination of the original contractor. Projects include construction of an $80 million U.S. Government 
facility in Germany; construction of a multi-level post-tensioned concrete parking structure at Fort Hood, Texas; 
construction of two $16 million service plazas in Ohio; and completion and closeout of multiple projects throughout 
the country, including state police facilities, schools/universities, community and public works buildings, high-rise 
housing developments, and more. Katz is comfortable consulting on both vertical and horizontal construction, and has 
prepared claims and expert reports related to project completion costs, unforeseen conditions, design issues, project 
delays, overpayment, construction defects, and more. In addition to his normal project management responsibili-
ties, for two years Katz guided development of a company program for loss control services for a global insurance 
provider. Working with two others at Vertex, he is in the process of forming a surety claims professional association 
for the Northeast region

Christine H. Kirby, P.E., (age 39) project manager and standards engineer, Lockwood, Andrews & Newnam, Inc. 
(LAN), Houston, has focused on management and design of water lines ranging in diameter from 8 inches to 108 
inches. As part of the program management team for the City of Houston’s Surface Water Transmission Program 
(SWTP), which includes more than $400 million in construction of large-diameter water lines, she has been involved 
in all project phases from preliminary engineering through construction. She serves within LAN as a technical cham-
pion and is considered to be a company-wide expert for design of pipelines using horizontal directional drilling. As 
liaison for the SWTP, Kirby oversees multidiscipline design teams consisting of consultants and experts. Within 
LAN, she organized a graduate rotation program that allowed new hires to work on projects in various markets over 
a three-month period. She also established a mentorship program that assigned senior engineers as mentors to young 
graduate engineers. Kirby serves on three standards committees for the American Water Works Association, as well 
as for a number of community organizations.

Matthew J. Manges, P.E., CFM, (age 34) team leader and regional stormwater manager, Lockwood, Andrews & 
Newnam, Inc. (LAN), Houston, is an industry expert in advanced GIS methods and complex 2D modeling, and is 
recognized as one of the top 2D modelers in Texas. In 2010, he developed an award-winning 2D model in support 
of a 4,000-acre drainage master plan — one of the largest in North America at the time — for the Memorial City 
Redevelopment Authority in west Houston. The model helped develop cost-effective solutions for a community beset 
by flooding and drainage issues for a long time. Manges oversees a team of 14 engineers, who provide engineering 
services for all aspects of stormwater management. He is currently participating in LAN’s Leadership Institute, an 
intensive, year-long training program in which key leaders from across the company interact and build on each 
other’s strengths. Manges regularly conducts internal training seminars, has hosted training workshops for clients on 
advanced 2D modeling, and is a regular presenter at the Texas Floodplain Management Association spring and fall 
conferences.

Ali Mostafavi, Ph.D., (age 34) assistant professor, Texas A&M University, College Station, Texas, focuses his re-
search on the sustainability and resilience of civil infrastructure and addresses four important societal challenges: 
infrastructure adaptation and disaster resilience; urban sustainability; construction efficiency; and energy efficient 
buildings. Through the use of computational methods based on agent-based simulation, dynamic network analysis, 
life cycle analysis, and stochastic dynamic modeling, his research investigates new theoretical frameworks and robust 
solution concepts to inform decision-making and policy formulation in civil infrastructure systems and construction 
projects. He is the author of more than 35 journal and conference publications, and his research has been presented 
at more than 25 national and international conferences related to construction. In two recent projects, Mostafavi (as 
the lead investigator) leads interdisciplinary teams of researchers to examine the resilience performance of Houston’s 
flood protection, emergency management, and transportation infrastructure systems during Hurricane Harvey. Mosta-
favi and his team are studying the emergency response to Harvey, analyzing ways to improve planning, communica-
tion, and coordination risks that may arise in future extreme weather events.

Matthew J. Manges, 
P.E., CFM

Ali Mostafavi, Ph.D.

Jeffrey Katz, P.E.

Christine H. Kirby, P.E.
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Justin C. Reeves, P.E., 
LEED AP

Katie Thomas, P.E., 
ENV SP, QSD/P

Justin C. Reeves, P.E., LEED AP, (age 37) team leader and senior associate, Lockwood, Andrews & Newnam, Inc. 
(LAN), Fort Worth, Texas, leads the municipal infrastructure teams for LAN’s Dallas and Fort Worth offices and is 
responsible for water, wastewater, drainage, and roadway design projects throughout the region. He has supported 
more than 500,000 linear feet of pipeline design ranging from 6 inches to 108 inches in diameter and has experience 
with more than 100,000 linear feet of trenchless utility installation or pipeline rehabilitation. Reeves is responsible 
for staff development, client relations, and market growth in the region, averaging more than 10 percent growth per 
year during the last three years. He has developed or supported development of various tools and processes now used 
company-wide, including a project execution manual, sales manual, and earned value management tools. Reeves is 
currently committee chair for the AWWA Standards Committee for Fiberglass Weirs, Troughs, and Baffles, where 
he is responsible for updates to two technical industry standards, and is serving as president of the Underground 
Construction Technology Association’s North Texas Chapter.

Katie Thomas, P.E., ENV SP, QSD/P, (age 28) senior engineer/project manager, CWE, Fullerton, Calif., was hon-
ored in 2015 by the Orange County Engineering Council with a Young Engineer Award. While a graduate student 
working full-time, she was awarded a $10,000 Metropolitan Water District World Water Forum grant to fund research-
ing, designing, building, and testing a subsurface irrigation collection system. The project supported her hypothesis 
that a system of this kind could reduce potable water use by 15 to 30 percent. She is significantly contributing to 
development of one Watershed Management Program and six Enhanced Watershed Management Programs (EWMPs) 
for watershed management groups throughout Los Angeles County. These EWMPs, the first of their kind, are paving 
the road for stormwater quality protection in Los Angeles County. ASCE selected one of the plans as the Outstanding 
Regional Water Treatment Project of the Year in 2016. Thomas was the senior engineer for the design of bioswales 
and green street improvements to capture and retain urban runoff for the City of Beverly Hills, reducing potable water 
use by approximately 1.25 million gallons per year.

Ryan Trahan, P.E., (age 38) principal, Environmental Partners Group, Inc. (EP), Quincy, Mass., has advanced in six 
years to a principal within the firm and one of five directors on its board. Named by ENR New England as a 2018 Top 
Young Professional, Trahan consistently contributes to the cultural and financial well-being of EP, managing more 
than 40 active projects with a staff of 12 engineers. Managing 25 percent of the firm’s annual revenue, Trahan has been 
the project manager of EP’s largest project to date through all phases of design and construction — a $130 million 
public water system design and construction project in Eastham, Mass. The project has won numerous regional and 
national awards and accolades, including a 2017 Project of the Year award from the American Public Works Associa-
tion. In 2012, he began and continues to coordinate a co-op partnership with Northeastern University, hiring as many 
as eight civil, environmental, and transportation engineering students at one time to work for a six month period. 
Trahan is involved in city government, serving on several committees in Lakeville, Mass.

Jennifer Weger, P.E., (age 35) senior analyst - Toll Systems, HNTB Corporation, Philadelphia, served as deputy 
program manager on the Pennsylvania Turnpike Commission’s conversion to all-electronic tolling. She helped lead 
a multi-tiered effort to assist more than 800 state employees who no longer were needed to keep the toll system 
running in finding other opportunities with the State of Pennsylvania and other employers. In Georgia, Weger served 
as project manager for on-call support with the State Road and Tollway Authority (SRTA) to support consolidation 
of back-office operations. SRTA’s work was selected as winner of the 2017 International Bridge, Tunnel and Turn-
pike Association’s annual Toll Excellence Award. Weger served as planning task leader for a Florida Department of 
Transportation plan to develop and implement an express lanes network across southeast Florida and helped guide 
decision making across multiple agencies. In 2012, she received a Trailblazer Award from the Atlanta Chapter of the 
Conference of Minority Transportation Officials because of her efforts to get minority engineering professionals more 
involved in their industry and local communities.

Ryan Trahan, P.E.

Jennifer Weger, P.E.
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Matt Wessale, (age 30) field services manager, Westwood Professional Services, Minneapolis, has been at the fore-
front of development of modern pile load tests that are a primary tool in the design of solar pile foundations. In 
2013, Wessale oversaw more than 8,000 load tests and managed design, procurement, and installation of more than 
170,000 piles across 25 solar projects in Ontario. He developed new load testing tools and techniques that allowed 
his team to complete load tests in 30 minutes each using two people — an 89 percent reduction in production hours 
and related costs. Wessale returned to the U.S. and started his own company, Solar Foundation Services; at the end 
of 2015 his team joined Westwood Professional Services. He now oversees a team of engineers who design and test 
energy infrastructure foundations across the U.S. Wessale put Westwood on the map for offering construction support 
services by developing a digital product to support onsite construction tracking and inspections. He serves as the chair 
of a committee within Westwood’s power division, focused on product diversification and innovation.

Rising Stars in STRUCTURAL Engineering
Hamed Babaizadeh, P.E., LEED AP BD+C, (age 31) bridge engineer, Louisiana Department of Transportation and 
Development (LADOTD), Baton Rouge, La., is bridge representative for a variety of LADOTD projects from bridge 
design feasibility studies to new bridge design and replacement/rehabilitation of existing bridges. His highlighted ex-
perience at LADOTD is developing special details for slab span bridges with widths from 30 feet to 44 feet using finite 
element models in accordance with AASHTO LRFD Bridge Design Specifications and the LADOTD Bridge Design 
and Evaluation Manual. Babaizadeh has published many widely cited peer-reviewed journal papers and conference 
proceedings in the fields of structural design and sustainability of construction materials by performing a hybrid 
environmental-economic life cycle assessment. He has been a mentor for high school and undergraduate students 
getting prepared for civil engineering competitions such as concrete strength and spaghetti bridge competitions and 
served as jury and executive committee member for the National Lightweight Concrete Competitions.

Michael Baron, P.E., S.E., (age 33) project manager and structural engineer, The Chazen Companies, Troy, N.Y., 
founded the Expertise Project (EP; www.expertiseproject.org), a New York State Benefit Corporation that improves 
the way that expertise is transferred between students and professionals. His team interviews professionals, edits 
the video, and distributes it using a web-based platform in a fun, visual, and memorable way that’s made available 
to students and the public. EP, initially focusing on structural and civil engineering students and professionals in 
New York State, is based on Baron’s experiences developing structural engineering expertise and mentoring and 
onboarding students and entry level engineers. The New York State Workforce Development Institute awarded EP a 
development grant based on its potential to convey knowledge and information about careers in structural engineering 
while developing a framework that could be used in other sectors in the future. Baron was the project manager and 
design engineer on two projects that won Diamond Awards from the ACEC New York Chapter in 2017 — the Kaal 
Rock Connector, a feasibility study to construct a world-class pedestrian walkway along the Hudson River; and the 
Revere Smelting and Refinery Wet Electrostatic Precipitator.

Sam Brockshus, (age 26) designer, ISG, Mankato, Minn., in addition to serving as project manager and lead struc-
tural designer on ISG projects, is a member of ISG’s Bluebeam Training Committee, which was created to develop 
Bluebeam software skills companywide, and ISG’s ESOP Committee, a group that was formed to facilitate communi-
cation, provide information, and build trust between employee owners and leadership within ISG. Brockshus served 
as lead structural designer for Mill City Senior Community in Faribault, Minn., a ground-up three-story building 
constructed using conventional wood framing plus an at-grade precast parking garage on the first floor. He also serves 
as lead structural designer for an ongoing project at Blue Star Power Systems in North Mankato, Minn., comprising 
a $15 million manufacturing facility constructed primarily of steel and precast concrete. He currently serves on the 
structural design team for the City of Eagle Grove Water Reclamation Facility in Eagle Grove, Iowa. Brockshus has 
been a Big Brother Big Sister mentor since 2013 and was named the Mankato Family YMCA’s mentor of the year 
for 2018. 

Michael Baron, P.E., S.E.

Sam Brockshus

Matt Wessale

Hamed Babaizadeh, P.E., 
LEED AP BD+C
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Megan Chang, P.E.

Christina C. Chu-Garcia, 
P.E., LEED AP

Megan Chang, P.E., (age 33) TETER, LLP, Visalia, Calif., was the project manager and structural project engineer 
for the award-winning Kern County-Bakersfield Hall of Records Renovation project. The Hall of Records, a historic, 
single-story government building constructed in 1910, suffered severe concrete deterioration, corrosion of reinforce-
ment, and structural defects. Chang worked closely with the materials science and geotechnical engineer to determine 
the cause of corrosion and deterioration and designed a repair compatible with the historic, carbonated concrete. As 
project manager and structural project engineer for the Department of Veteran Affairs - New Information Technology 
and Engineering Building, Chang pioneered the progressive collapse and blast resistive design, a first for the Central 
California VA Health Care System. She is one of the few engineers in California’s San Joaquin Valley who possess 
expert knowledge about the new federal requirement, Physical Security Design for VA Facilities. Chang also is the 
dean of leadership for TETER University, establishing its core curriculum, identifying its vision and priorities, and 
securing instructors. For the last three years, Chang has taught structural engineering to eighth grade girls at summer 
STEM camps.

Christina C. Chu-Garcia, P.E., LEED AP, (age 32) senior project engineer, Thornton Tomasetti, New York, is 
responsible for structural analysis and design, construction administration, and production of structural drawings. 
Her experience includes a variety of building types, including commercial high-rise, mixed-use, and institutional 
complexes. Chu-Garcia gained much of her experience from work on the Hudson Yards Platform, which is the first 
piece of the Hudson Yards development built over existing rail yards. It was a fast-track project that had to be com-
plete ahead of the overbuild structures. Since 2015, Chu-Garcia has been a nominated board member of the Structural 
Engineers Association of New York (SEAoNY), serving as director for two years, and recently beginning a second 
term as secretary. As a member of the SEAoNY board, she recently helped launch two committees — one to introduce 
the Syracuse chapter of SEAoNY; and the Diversity Committee, advocating for inclusion and advancement of women 
and minorities in the engineering community. She also serves on the SE Licensure Committee, working to bring the 
SE title designation to New York. 

http://www.teterae.com/
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Joseph Collins, P.E., S.E., (age 37) associate, Arup, Oakland, Calif., specializes in seismic engineering, long-span 
steel structures, and projects overseas. He has led the design of a diverse portfolio of buildings, including an in-
novation campus in China, an airport terminal in Saudi Arabia, a motorcycle manufacturing plant in India, multiple 
hospitals in California and Canada, a corporate restaurant in California, as well as office and retail developments. He 
has had a key role in implementation and development of BIM within Arup San Francisco, from coordination and in-
tegrated project delivery to prefabrication. Collins played an integral part in the establishment and opening of Arup’s 
new Oakland office. In 2014, he was a faculty member at Arup’s Design School, where he helped plan and organize 
an internal retreat for the brightest young engineers within Arup with design exercises that challenge the industry’s 
approach to building design. In that same year, he won Arup’s internal MotOVEator Award. Currently, Collins is 
working with the Structural Engineering Association of Northern California Seismology Committee, co-authoring the 
SEAOC Blue Book Seismic Design Recommendation on Stair and Ramp Design.

Drew Dudley, P.E., (age 29) owner, Dudley Engineering, College Station, Texas, has been a key member of the struc-
tural team that delivered the renovations to Kyle Field at Texas A&M University, a $500 million fast-track structural 
project accomplished in two off-seasons without interruption to home football games. He recently completed his 
fourth year as an adjunct professor at the University of Houston College of Architecture. Dudley is also a structural 
specialist for Texas Task Force 1, which functions as one of the 28 federal teams under the Federal Emergency Man-
agement Agency’s National Urban Search and Rescue System and as a statewide urban search and rescue team under 
direction of the Texas Division of Emergency Management. Recently, he started a structural engineering and building 
envelope consulting firm, Dudley Engineering LLC, capitalizing on his background in both commercial construction 
and disaster engineering to provide unique and cost-effective solutions to new and adaptive reuse projects. He is 
leading a structural team in evaluating a reinforced concrete and timber-framed building constructed in the 1940s for 
structural integrity and adapting the building to function as a mixed-use facility.

Ece Erdogmus, Ph.D., P.E., (age 40) professor of architectural engineering, University of Nebraska (The Durham 
School), Omaha, Neb., achieved full professorship before the age of 40; has received nine teaching, mentoring, and 
service recognitions from the department and college; has published more than 60 peer-reviewed technical articles; 
and is principal investigator for nearly $1.5 million in funded grants. Internationally known in assessment and reha-
bilitation of historical structures, Erdogmus is the only structural engineering faculty solely affiliated with the AE 
program. She mentors all structural engineering option students, collaborating with the civil engineering program 
to teach the structures courses for both programs. Her research expertise is related to assessment and rehabilitation 
of structures. She developed a novel nondestructive evaluation technique during her Ph.D. studies that allowed for 
experimentally validated finite element models of complex masonry structures such as vaulting systems of cathedrals. 
She also developed methodologies for lateral strength of masonry arch bridges, exploring soil backfill-structure inter-
actions. Erdogmus is chief editor of the ASCE Journal of Architectural Engineering, managing all paper submissions 
and leading the editorial board.

Gustav Fagerström, ARB, (age 38) digital practice leader, Walter P Moore, New York, leads computational model-
ing for structural and façade engineering. He has experience in all stages of projects in more than 10 countries, having 
practiced with Urban Future Organization, Kohn Pedersen Fox Associates, UNStudio, and BuroHappold Engineering. 
His work has been exhibited and published in Europe, the Americas, and Asia and presented at Autodesk University, 
the Venice Architecture Biennale, CAADRIA, ACADIA, FABRICATE, and the SmartGeometry conference. Fager-
ström has also served on various design juries and lectured at Yale, the Architectural Association, UCL Bartlett, the 
Royal Institute of Technology, and the Royal Academy of Fine Arts in Stockholm. As a senior technical designer, 
he has played a key role in many high-profile projects, including Golden State Warriors Arena, which is clad with 
a complex rain screen metal perforated skin with large glass atria walls; Daily’s Place at EverBank Field, a multi-
purpose facility connecting a 5,500-seat amphitheater and a 94,000-square-foot indoor practice facility; and 25-11 
49th Ave, a project in historic Queens that involved adding a 120,000-square-foot, nine-story office tower over an 
existing building.

Ece Erdogmus, Ph.D., P.E.

Gustav Fagerström, ARB

Joseph Collins, P.E., S.E.

Drew Dudley, P.E.
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Zak Kostura, P.E.

Enrica Oliva, LEED AP

Brett Reynolds, P.E.

Tabitha Tavolaro, P.E.

Zak Kostura, P.E., (age 38) associate, Arup, New York, has more than 14 years of experience, particularly in high-
performance structures. One of his first projects, Fulton Center, is a new transit center in downtown Manhattan that 
connects 11 subway lines and updates existing structures while providing undisrupted subway service. The project 
was engineer led with seven contract packages, each with complex interfaces and involving different contractors and 
architects. He was the lead structural engineer for the sky-reflector net and project manager for the subway line mez-
zanine. More recently, Kostura is the lead structural engineer designing the roof of the new Mexico City International 
Airport. An incredibly complex roof, not only will it be the largest space-frame system in the world, the architect’s 
design is that the roof will be one continuous envelope, without distinction between the roof, vertical walls, and 
canopy spaces. He is also an adjunct professor of architecture in the Graduate School of Architecture, Planning and 
Preservation at Columbia University, where he provides a focus on structurally expressive architecture. 

Enrica Oliva, LEED AP, (age 35) partner and COO, Werner Sobek New York, New York, joined the firm as director 
(and founder) of the Structures Group in 2016. She has managed educational, residential, and commercial building 
projects and leads the business development team. She is currently adjunct assistant professor at the Graduate School 
of Architecture, Planning and Preservation at Columbia University, as well as at the Architecture School of Pratt 
Institute. From 2007 to 2012 Oliva worked on the Barclays Center Arena and Towers by architect Frank Gehry, 
and subsequently by Ellerbe Beckett. The projects presented many structural challenges and unusual geometry. She 
was the sole manager of the 146 E126th street residential project since its inception in 2014, with world-renowned 
architect Bjarke Ingels. The project demanded advanced technical skills in concrete and steel design, as well as 
management skills to cover the demands of a large design team. Adding to its complexity, part of the building was 
planned as an overbuilt, with the demand of keeping the two structures structurally disconnected.

Brett Reynolds, P.E., (age 36) geographic discipline leader for Bridges and Structures, Maser Consulting P.A., 
Albany, N.Y., leads a team of five engineers in the conceptual, preliminary, and final design of contract drawings 
and construction specifications associated with bridges, culverts, retaining walls, dams, roadway drainage, and other 
various civil engineering projects. He has used his diverse expertise to implement new service lines, which has sig-
nificantly increased revenue for his team. Shortly after joining Maser Consulting, he became a member of the safety 
committee to ensure consistent and comprehensive safety standards throughout the company. Following advancement 
to associate, he became an active member of the Association, a program developed by Maser Consulting to supple-
ment efforts in accomplishing strategic plan action items and aid in review of other timely topics for the company. His 
participation in the program led to promotion to senior associate and election to vice co-chair of the group. Reynolds 
has promoted young engineers since the inception of Maser Consulting’s Mentorship Community Program. He also 
is the chair of the American Council of Engineering Companies New York Eastern Region.

Tabitha Tavolaro, P.E., (age 39) associate principal, Arup, New York, gained design and management experience 
with work on institutional projects including the Institute of Contemporary Art in Boston, renovation of Lincoln Cen-
ter for the Performing Arts in New York, and work on the Kauffman Center for the Performing Arts in Kansas City, 
Mo. She has helped redefine the Mexico City skyline through her work as project manager/director of seven high-rise 
towers, including the tallest building in Mexico City, the 57-story Torre Reforma. Recently, she managed and led 
structural design teams of two of the world’s mega-airports — King Abdul-Aziz International Airport in Jeddah, Saudi 
Arabia, and the new Mexico City International Airport. In Mexico City, the desire was to develop a single, contiguous 
envelope without differentiation between the vertical walls, overheard roof, or canopy spaces. Tavolaro led the team 
in designing a system that can expand and contract thermally without any expansion joints over 1.6 kilometers. As the 
structural skills leader in Arup’s New York office, she focuses on mentorship of structural staff in the office.
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Toward the end of my firm’s first year of providing marketing and stra-
tegic assistance to A/E firms, one of my very small-firm clients asked 

me to help with their pursuit of a project that involved designing and 
teaching an operations curriculum for facility staff in the water treat-
ment plants of a group of small Texas municipal utility systems.

For this client, the project would represent more than their previous 
year’s total revenues. While it was not viewed as a “must win” assign-
ment, it was definitely a case of “we’d really like to win this one.”

After discussions with the client and a few hours of online research, I 
started by writing what amounted to a feature article about water and 
its importance to individuals and communities. I wrote about how the 
usual expectation when a person turns on the faucet was a glass of clear 
and pure water, tasteless and odorless, safe to both drink and bathe in. I 

The selling power 
of a good story

Compelling accounts build connections with clients 
and help establish credentials to win projects.

By Bernie Siben, CPSM

MANAGEMENT FILES
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wrote about municipal utilities and local water districts, and how they 
provide such clear, pure, tasteless, odorless, and safe water to their 
customers.

I wrote about water being the most critical issue facing the State of 
Texas, about the availability of water in that specific part of Texas, 
and about the need to make the most efficient use of this vital but very 
limited resource.

Finally, I told a story about my client’s technical approach and ad-
ministrative process on a recent similar project for another group of 
municipal utilities — how they studied the local water situation and 
sent staff crisscrossing the area to talk with a variety of water cus-
tomers; how they conducted multiple public meetings to collect ad-
ditional input from the communities affected; how they worked with 
utility staff to create processes that could be implemented and managed 
effectively, using finite local financial and manpower resources; and 
how they debriefed with the utility both six months and one year after 
implementing the new processes.

I told this story with photographs — of the old and new equipment, 
of people using the new equipment, of crowds at public meetings, of 
meeting handouts, and of staff members in training sessions, as well as 
screenshots of the project website.

In short, I convinced this utility group that my client understood the 
importance of the service and product they provided their community, 
and the policy and operational challenges their staff had to meet every 
day in satisfying the needs of local water users. I also convinced them 
that my client had a better understanding of these items than any other 
firm/team that was likely to submit a proposal.

Then, having solidly established this connection in the minds of the 
owner’s selection committee members — in other words, after my 
compelling story — I established my client’s technical credentials 
through their specific qualifications, relevant project experience, and 
staff resumes. The combination of connection and credentials — along 
with a great shortlist interview — resulted in a win. And at the end of 
that year, their revenues were more than double those of the previous 
year.

Today’s A/E industry is full of anecdotes about how a compelling story 
helped a firm get selected over other teams with stronger technical 
credentials.

LG Architects, Inc. (LGA) is another firm that recognizes the value of a 
great story. LGA likes to outline a vision for the project 10, 20, 30, and 
more years from today. Then, they tell the story from the perspective 
of all potential users. Once the job is won, that becomes the start of the 
vision dialogue.

According to LGA’s Craig Galati, AIA, FSMPS, CPSM, a storytelling 
effort helped win a project for the Springs Preserve, a 180-acre nature 
preserve a few miles west of downtown Las Vegas, operated by the Las 
Vegas Valley Water District.

“In the late 1990s, we were invited to review a plan for a nature 
preserve right outside Las Vegas,” Galati said. “The client staff was 
mostly biologists and sociologists who would react well to a ‘softer 
and more heartfelt’ approach. We wrote a poem about the preserve, the 
native tribes that used the site, and how seeds were dropped and plants 
and trees grew. Other competitors had more depth and breadth, but our 
team was selected.”

Another aspect of great storytelling is that it helps you show the client 
you understand their project challenges. Your compelling story allows 
you to demonstrate to the client that you have “been there, done that,” 
and can repeat the successful process on their project.

In the early 2000s, the proposal team for a major renovation of the 
main terminal building at Dallas Love Field Airport met at the architect 
prime’s office. I attended with the president (an engineer) of my firm, 
which was to provide a variety of engineering and other services for 
the project.

The connecting hallways of the Love Field terminal building are aver-
age height for such a facility, probably about 15 or 18 feet. But the 
main waiting room is a cavernous space, probably four stories or more 
in height. The ceiling is so high that a small propeller plane hangs over 
the space. The architects and engineer discussed numerous aspects 
of design, basic configurations and movement pathways, and HVAC 
and lighting challenges. The only thing they never mentioned — the 
800-pound gorilla in the room — was the ceiling height of the main 
waiting room.

Finally, I cleared my throat and said, “Look, the average man is be-
tween 5 feet, 7 inches and 6 feet tall. The ceiling in the main waiting 
room is 40 or 50 feet high, maybe more. I think we need to give some 
thought to how we “humanize” the space, what we might do to make 
people comfortable in the space. It’s not about the distraction of a cof-
fee bar or a snack counter. We have to make the space less intimidating 
to the person who wants a place to relax with their coffee, donut, and 
emails until their flight is called. If you’ve ever had that kind of chal-
lenge on another project, this is the ideal place to tell that story.”

And that became the main story — and one of the win themes — of 
that proposal.

In the end, our team was selected for the project. The client’s project 
manager later told our own project manager that we were the only team 
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that addressed the challenge of the main waiting room, turning it into a 
space in which people could be comfortable.

Here’s another example from the LGA portfolio: In 2010, LGA was 
invited to submit a proposal for the design of a renovation to convert 
the old Las Vegas city hall into a commercial office facility. The team 
looked at the project as being more about stitching a new composite 
culture together, a way to help the client combine people from multiple 
locations to one group in one place. Because of this cultural aspect, an 
important part of LGA’s submittal was a video LGA developed about 
the client’s culture. LGA didn’t win that project; but two years later, the 
firm got a referral from one of that client’s staff members, touting them 
as “the most creative guys in town.”

A great many A/E firms still believe that their clients are interested 
only in their technical qualifications and that there is no emotional 
component to the client’s decision to purchase. But the firms that have 
learned better — those that have found and honed their connection 
stories — have seen their success rates improve significantly.

During the last few years, it has been made abundantly clear that sto-
ries help people make connections, that connections can humanize a 
strange firm, or even a strange team from within an already known firm. 
It has also been made clear that people prefer to award their projects to 
people and firms they know and like, to firms and people with whom 
they believe they will have an enjoyable project work experience. In 
fact, we have reached a point where the assumed quality of the project 

experience is often as important a factor in the selection process as the 
desired technical quality of the project deliverables.

In the long run, a compelling story can help a prospective client under-
stand who and what you are, not just what you do. Your statistics tell 
the client what you do and what you have done. But your in-person 
interactions and stories tell the client if you are the kind of people with 
whom they want to work, the kind of people with whom they want to 
interact on a project team for what might be multiple years, depending 
on the project.

If you can walk into the room for your shortlist interview and the cli-
ent already thinks, “These are the folks we want to work with,” you 
are already close to selection and the project is, as we sometimes say, 
“yours to lose.”

So pay attention to your staff as you wander around. Listen to the 
stories they tell and the way they tell them. Find your Aesop and then 
focus his or her attention on your projects, your history, your stories. 
Then make sure the rest of your folks know those firm stories and how 
to tell them effectively.

BERNIE SIBEN, CPSM, is owner and principal consultant at The Siben Consult, 
LLC (http://sibenconsult.com), an independent A/E strategic and marketing 
consultant located in Austin, Texas. Contact him at siben@sibenconsult.com   
or at 559-901-9596.

http://www.uniform-es.org/
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As usual, March proved to be a big month for announcements about 
software updates and technology partnerships focused on the AEC 
industry. Following, in no particular order, is a sampling of the news.

3D Repo adds BCF support and GIS integration
3D Repo released a new version of its cloud-based BIM platform 
that allows users to simultaneously access, via the web, the latest 3D 
construction models, detect changes, collaborate on them, and make 
informed decisions. With more than 30 enhancements and service 
improvements, the latest version of 3D Repo includes support for the 
most recent open standard Building Collaboration Format (BCF) to 
improve BIM workflow communication, as well as live GIS data inte-
gration offering real-world project context.
 
The newly released 3D Repo v2.8 also includes additional support for 
mobile devices in Beta, including Android and iOS through a mobile 
web browser, Xbox controller support, and support for FBX files with 
embedded textures. Live map integration, with current support for 
standard base map tiles and additional publishers and data layers on the 
roadmap, provides real-world context for 3D models. The inclusion of 
GIS data also allows for external factors, such as proximity of another 
building or feature, to be included within the design and construction 
decision-making workflow.

“3D Repo Version 2.8 is all about extending the reach of the function-
ally robust and feature rich 3D Repo platform,” said Dr. Jozef Dobos, 
CEO of 3D Repo. “With additional exchange formats supported and 
new hardware options added we are making it even easier to share, 
access, and collaborate on complex 3D models. The new version will 
improve communication, and therefore decision making, and increase 
collaboration beyond the traditional file-based BIM workflow and data 
confines.”  
 
The ability to import and export BCF files gives users of the 3D Repo 
solution a more efficient way to communicate design issues within 
their current workflow. The BCF file format is a vendor-neutral so-
lution for collaborative design, construction, and operation informa-
tion exchange. It allows topics, such as issues, proposals, and change 
requests, to be encoded and addressed within the BIM model. This 
removes the need to manually locate an issue using only a description 
or screenshot, reducing confusion and potential errors while speeding 
up communication.  
 
Xbox controller support is also included with the new version of 3D 
Repo to make the navigation of large models easier and more intuitive. 
Support meanwhile for the Autodesk FBX file format, with embedded 
textures, provides better interoperability between digital content cre-
ation applications and 3D visualization models, especially when using 
the 3D Repo Dynamic VR.

Information provided by 3D Repo (http://3drepo.org).

The newly released 3D Repo v2.8 allows users to simultaneously access, via the web, the latest 3D 
construction models, detect changes, collaborate on them, and make informed decisions.

Release review
Software and technology developers announce 

their latest updates and partnerships.

software + TECH
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IBI Group launches Smart City Platform 
IBI Group, a global design and technology firm, launched its Smart 
City Platform, which it said allows cities to improve the efficiency 
and safety of city operations and urban environments, and equips both 
city staff and residents with the necessary tools to make rapid and 
informed decisions. Offered as a software-as-a-service (SaaS) solution, 
the platform is designed to work with a city’s existing hardware and 
software systems and can be scaled for use on a single building, 
campus, or subdivision through to an entire city or region.

The Smart City Platform’s suite of tools and dashboards combines 
predictive analytics gleaned from IoT sensors, control devices, and 
existing city networks to inform the design and management of more 
sustainable and resilient urban environments. Drawing on IBI Group’s 
expertise in urban technologies, and its experience designing and 
implementing smart city strategies, the Smart City Platform provides 
a flexible and cost-effective way for cities to manage their operations, 
inform better decision making, and give residents a voice, the company 
said. 

“With a rich history planning and designing cities, as well as imple-
menting intelligent systems, IBI has the unique domain knowledge 
around how cities operate to make us the ideal smart city partner,” 
said Scott Stewart, IBI Group CEO. “As a technology-driven design 
firm, we are passionate about developing solutions to inform smarter, 
more resilient cities and communities. The Smart City Platform is an 
exciting step in this direction for the firm.”  

“Smart Cities are already a reality,” said Bruno Peters, IBI Group 
Smart Cities Task Force lead. “Government and private-sector initia-
tives worldwide are implementing innovative ways to make cities in 
the 21st Century more efficient, more livable, and more competitive. 
We believe that achieving these goals is not just about being techno-
logically advanced — it’s also about urban reinvention and citizen 
engagement.” 

The platform’s public engagement module offers the ability to connect 
with city residents through apps, email, and social media, fostering a 
two-way dialogue between residents and service operators. Residents 
will access more accurate, timely, and accessible information and will 
be able to participate in the improvement of city services.

Built on the fundamental principles of open data and sharing, IBI 
Group’s Smart City Platform is designed to connect stakeholders with 
the services, information, and insight they need. City services can be 
provided in a more efficient manner by prioritizing scarce resources 
where they are needed most, predicting needs based on a variety of 
conditions, and keeping all parties from the resident to the mayor in-
formed and empowered.

Information provided by IBI Group (www.ibigroup.com).   

Autocad 2019 includes specialized toolsets
Specialized features and libraries for mechanical design, architecture, 
3D mapping, and more; new web and mobile apps; and new features, 
specialized toolsets, and performance enhancements are included with 
new subscriptions to AutoCAD 2019.

With access to seven specialized toolsets, subscribers have more 
than 750,000 intelligent objects, styles, parts, features, and symbols 
to choose from when drawing. Designers can automate floorplans; 
quickly draw piping, plant equipment, or electrical panel layouts; in-
corporate GIS data into the planning process; edit scanned drawings 
and convert raster images into DWG objects all while working in a 
familiar AutoCAD interface.

The toolsets now included in AutoCAD offer intelligent features that 
will help users work faster and be more efficient, the company said. 
For example, by using the Architecture toolset to model a design, users 
save a significant amount of time by incorporating real architectural 
elements such as doors, walls, and windows instead of starting from 
lines and circles. Creating a wall in AutoCAD requires five steps; the 
same outcome in the Architecture toolset requires only three steps.

Subscribers to AutoCAD 2019 gain access to the following toolsets:
• Architecture — Use specialized building design features and more than 

8,000 intelligent architectural objects and styles to speed architectural 
drawing and documentation.

• Mechanical — Use specialized mechanical design features and more 
than 700,000 intelligent manufacturing parts, features, and symbols to 
speed product design.

• Electrical — Use specialized electrical design features and more than 
65,000 intelligent electrical symbols to boost productivity for creating, 
modifying, and documenting electrical controls systems.

• MEP — Use specialized MEP engineering features and more than 
10,500 intelligent mechanical, electrical, and plumbing objects to draft, 
design, and document building systems.

• Plant 3D — Use the specialized plant design and engineering toolset 
to efficiently produce P&IDs and then integrate them into a 3D plant 
design model.

• Map 3D — Use specialized mapping features to incorporate GIS and 
CAD data to support planning, design, and data management. Access 
spatial data stored in files, databases, and web services, and aggregate 
it with AutoCAD design data.

• Raster Design — Use raster-to-vector tools to help edit scanned draw-
ings and convert raster images into DWG objects.

An AutoCAD 2019 or AutoCAD LT 2019 subscription also includes 
access to the all-new AutoCAD web app and the AutoCAD mobile 
app. The AutoCAD web app enables access to AutoCAD directly in a 
web browser via web.autocad.com with nothing to download or install. 
Log in to your Autodesk account and quickly access DWG files, core 
2D drafting and editing tools (ex: Arc, Circle, Rectangle, Offset, Trim, 
and more), including Xref support and layer management.

With the AutoCAD mobile app, users can view, edit, create, and share 
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Using the “Share Design Views” feature, a viewable file is created in AutoCAD and circulated via a shareable link that can be 
viewed and commented on in the browser of any device with internet access.

CAD drawings anytime, anywhere. Download DWGs to a device to 
access them when WiFi isn’t available. Available across Windows, 
Android, and iOS devices, AutoCAD mobile app is also optimized for 
the iPhone X, iPad Pro, and Windows Surface.

A new feature that enables users to work seamlessly across the desk-
top, web, and mobile platforms is the capability to “Save To Web & 
Mobile” and “Open From Web & Mobile” from desktop AutoCAD. 
While in the field, view and edit any drawing on the AutoCAD web 
or mobile app and save it back to a local network drive to continue 
working at the office in AutoCAD 2019 or AutoCAD LT 2019.

The new DWG Compare feature in AutoCAD 2019 and AutoCAD LT 
2019 helps users identify graphical differences between two revisions 
of a drawing or Xref. Quickly view changes, see clashes, review con-
structability, and more. Turning on revision clouds further highlights 
the changes, and users can systematically cycle through each one to 
make sure every detail is accounted for.

Shared Views is an enhancement to the “Share Design Views” feature. 
This AutoCAD 2019 and AutoCAD LT 2019 feature makes it easier to 
share designs with stakeholders without sending DWG files to them. 
A viewable file is created in AutoCAD and circulated via a shareable 
link that can be viewed and commented on in the browser of any device 

with internet access. Comments that collaborators make on the shared 
link appear in the AutoCAD desktop product.

Autodesk said it invested in streamlining 2D graphics performance 
with this release. Operations that typically require AutoCAD to redraw 
or regenerate 2D graphics (like changing draw order, zooming, pan-
ning, and changing layer properties, particularly in large drawings or 
drawings with raster images) are now up to twice as fast, the company 
said. New controls in the Graphics Performance dialog box let users 
configure the behavior of 2D graphics performance.

Updated, “flat design” icons in the Ribbon, Status Bar, Quick Access 
Toolbar, and Application Menu provide a better visual experience 
when using AutoCAD, especially on a high-resolution monitor, Au-
todesk said. The new releases dynamically match icon sizes to monitor 
resolution or pixel density.

Information provided by Autodesk (www.autodesk.com).
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Trimble introduces Tekla 2018 BIM software solutions
Trimble introduced three new versions of its software for structural 
engineering, fabrication, and construction teams — Tekla Structures 
2018, Tekla Structural Designer 2018, and Tekla Tedds 2018. These so-
lutions provide increased control and improved documentation through 
constructible BIM workflows for stakeholders in structural steel and 
concrete, including designers, detailers and fabricators, concrete con-
tractors, general contractors, and structural engineers.

Tekla Structures 2018 brings faster 3D modeling processes, more pre-
cise detailing, better control over changes, and quicker production of 
drawings with less effort, in addition to workflow-related efficiency 
gains, the company said. The new version also supports point clouds, 
allowing delivery of coordinated, constructible designs that fit existing 
structures seamlessly. The improvements in drawings include quicker 
drawing production with less effort and reviewing and adding content 
faster. The collaborative workflow from design and analysis to detail-
ing and fabrication is smoother than before, regardless of structural 
material.

Tekla Structural Designer 2018 delivers new features and enhance-
ments focused on structural design workflow productivity. For exam-
ple, the new non-linear concrete slab design feature automates loading 

simulation through construction to help save engineering design time. 
In addition, enhanced analysis options for concrete and steel speed 
design cycles for complex structural elements. The new version also 
supports Swedish, Norwegian, and Finnish annexes to the Eurocodes.

Tekla Tedds 2018 introduces a variety of new calculations that enable 
improved productivity for civil and structural engineers. The software 
offers a quality assured library of code-compliant calculations that are 
visible for review and validation.  

In addition to the three new software versions, Trimble is also launch-
ing Tekla Developer Center. The new online hub for all Tekla Open API 
information supports the application developer community, advancing 
their opportunities to benefit from the customizability of Tekla Struc-
tures and demonstrating an open approach to BIM and construction 
collaboration. For more information, visit https://developer.tekla.com. 

Information provided by Trimble (www.trimble.com).   

The new non-linear concrete slab design feature in Tekla Structural Designer 2018 
automates loading simulation through construction.
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Vectorworks integrates with Bluebeam Studio 
Vectorworks, Inc. and Bluebeam, Inc. announced a new integration 
between Vectorworks Cloud Services and Bluebeam Studio that allows 
project team members to host real-time, online markups and review 
sessions for digital construction drawings and 3D models. 

Vectorworks users can publish drawing sets as data-rich 2D PDFs or 
models as 3D PDFs to Vectorworks Cloud Services, where they can 
launch a Bluebeam Studio Session and then invite participants to com-
pare, mark up, and collaborate in real time using the tools in Bluebeam 
Revu. Marked-up PDFs can then be saved back to Vectorworks Cloud 
Services for storage and file management.

“In a traditional drawing review process, PDF files are typically ex-
changed by email, then printed and manually marked up,” said Daniel 
Monaghan, vice president of marketing at Vectorworks. “By moving 
to a cloud-based review workflow, collaboration among project team 
members becomes easier and helps avoid mistakes, and ultimately al-
lows projects to run more smoothly by reducing review time and costs. 
By making it easy to share and review files digitally, we’re helping 
to connect design and construction workflows in ways no other BIM 
program can offer.”

Vectorworks has optimized its PDF publishing to better support 
Bluebeam’s workflow. For example, Vectorworks can batch publish 
PDF drawing sets, map layers, or classes to PDF layers and maintain 
Vectorworks hyperlinks in exported PDFs. Most recently, Vectorworks 
Architect’s space object was updated so room data defined in Vector-
works can be mapped to native spaces in Bluebeam Revu, saving time 
in the review and estimating process.

“Platform integrations … based on open standards such as PDF create 
powerful workflows for project teams and are a big step forward in 
creating seamless exchanges between design and construction solu-
tions,” said Bluebeam Chief Technical Officer Don Jacob.

Vectorworks, Inc. also released a reality capture feature, Photos to 3D 
Model, as well as its virtual reality feature, web view VR. The two 
technologies, along with the Bluebeam integration, are available with 
the latest update to Vectorworks Cloud Services in addition to the third 
Service Pack (SP3) for the Vectorworks 2018 product line.

The Photos to 3D Model feature allows designers to create 3D models 
without having to measure or recreate existing 3D geometry or pay 
for expensive laser scanners to recreate existing conditions before 
modeling. Simply snap some photos on a mobile device and use the 
Vectorworks Nomad app to send that data directly to Vectorworks 
Cloud Services to process the 3D model.

The latest update to web view Virtual Reality (VR) provides the ability 
to toggle shadows off and on and to control shadow direction in the 
web view. The ability to interactively section or isolate parts of the 
model allows designers more flexibility and precision to communicate 
their designs. Plus, for those with access to higher-end VR gear, the 
web view feature now also offers support for HTC Vive, Oculus Rift, 
and Google Daydream, upping the ability to use web views on five 
types of headgear.

Information provided by Vectorworks (www.vectorworks.net) and 
Bluebeam (www.bluebeam.com). Vectorworks and Bluebeam are both 
part of the Nemetschek Group. 

The Trans Sumatera Toll Road is a 2,770-kilometer tollway being devel-
oped by state-owned EPC contractor PT. Hutama Karya (HK) for the 
Indonesian Government. Extending from Aceh to Lampung, this ambi-
tious US $21.4 billion project will accelerate economic development in 
Sumatera (known as Sumatra in English), the sixth largest island in the 
world. HK’s team of contractors includes IT service provider PT. FKA 
Global, a Bentley Channel Partner uniquely qualified to set up the BIM 
technology, centralized data repository, and collaboration platform. In 

addition to significant project delivery time and cost savings, Bentley 
applications produced the intelligent data HK required for asset life 
cycle management upon turnover.

Planning project handover
One of 13,466 tropical islands in the Indonesian archipelago, Sumatera 
is heavily forested with mountainous terrain and smoldering volcanos. 
The mostly rural population of roughly 50.4 million people stretches 
across seven provinces and one autonomous province. The govern-
ment of Indonesia undertook the Trans Sumatera Toll Road project as 
part of a large-scale road construction program to spur development on 
the island. The Public Works and Public Housing Ministry appointed 
owner-operator HK to develop the tollway and launch operations in 
sections, including 17 main lines and seven connecting lines. 

The tollway consists of four main corridors, plus three priority cor-
ridors that are part of the Sumatera road network. The four main 
corridors include sections connecting Lampung and Palembang (358 

Collaborative BIM approach 
delivers life cycle data

PT. FKA Global cuts Sumatera Tollway 
costs for Indonesian government.

By Rachel Rogers

sOFTWARE + TECHNOLOGY
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The US $21.4 billion project will trigger development in the seven provinces of Sumatera Island, 
improving transportation connectivity for the next 50 to 100 years.

kilometers), Palembang and Pekanbaru (610 kilometers), Pekanbaru 
and Medan (548 kilometers), and Medan and Banda Aceh (460 kilo-
meters). The three additional priority corridors connect Palembang and 
Bengkulu (303 kilometers), Pekanbaru and Padang (242 kilometers), 
and Medan and Sibolga (175 kilometers).

Jakarta-based HK has a history of developing high-priority infrastruc-
ture projects for the government and is known as a pioneer in construc-
tion technology and methods. To deliver the Trans Sumatera Toll Road, 
HK was challenged to exercise a collaborative approach with a team 
of contractors implementing the latest BIM technology. Upon project 
handover, it was essential for the team to deliver complete and accurate 
asset life cycle data to inform HK’s operation and maintenance of the 
tollway.

BIM methodology delivers intelligent data
As a leading technology service provider throughout Indonesia, PT. 
FKA Global has designed and implemented complex IT solutions for 
seamless collaboration on government projects. For the Trans Suma-
tera Toll Road project, FKA Global deployed two Bentley applications 
and associated mobile apps that became the foundation of HK’s BIM-
enabled project delivery methodology. 

OpenRoads applications enabled construction-driven engineering from 
basic design through construction and asset handover by contractors. 
Team members used the full breadth of modeling capabilities, includ-
ing design modeling, analytical modeling, reality modeling, and hybrid 
modeling. The 3D technology streamlined traditional engineering 
workflows to produce high-quality, integrated designs. 

ProjectWise provided project collaboration and technical data manage-
ment from engineering and construction through as-built drawing and 
commissioning. The platform provided a centralized repository for the 
project’s BIM data management and supported mobile workflows, and 
enabled collaboration among the owner, contractors, and subcontrac-

tors. ProjectWise allowed stakeholders with role-based privileges to 
share information from any location.

Supporting life cycle operations and management 
Bentley technology enabled project team members to share project 
information across teams, locations, and disciplines with precision 
and security. Accurate and timely engineering content management 
facilitated the team’s technical communications, design reviews, revi-
sion control, and asset data handover. The ProjectWise collaboration 
platform will carry over into asset life cycle management, enabling 
continued centralized control of the intelligent project data. 

Bentley’s BIM advancements saved project delivery time and costs by 
enabling the project team to establish faster, more transparent com-
munication among stakeholders. Dynamic 3D modeling enhanced the 
geometric design process, allowing HK’s team to find the most effec-
tive geometry for the complex tollway. The 3D model reviews helped 
to avoid interferences among disciplines, while the easy conversion 
of models to shop drawings helped reduce resource hours and errors. 
Using ProjectWise to give regulators restricted access to safety review 
documents made for seamless compliance management and fewer 
delays.

As part of the Masterplan for Acceleration and Expansion of Indone-
sia’s Economic Development (MP3EI), the Trans Sumatera Toll Road 
will improve access to remote sectors of the second largest island in In-
donesia. From its ambitious start in 2015 to its expected completion in 
2025, the tollway’s four main corridors and three priority corridors will 
improve connectivity and development for the next 50 to 100 years.

RACHEL ROGERS, application marketing director for Bentley Systems’            
(www.bentley.com) civil design, geospatial, imaging, and hydraulic and hydrol-
ogy products, has more than 20 years’ experience marketing 3D modeling 
products in the transportation, land development, government, geospatial, 
and earth imaging industries. Prior to joining Bentley, she served as marketing 
director for Autodesk, Intergraph, and Z/I Imaging, respectively.
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Year in Infrastructure 2018 
Conference and Awards Gala 
The Year in Infrastructure 2018 Conference will be held Oct. 
15-18 in London at the Hilton London Metropole. Presented 
by Bentley Institute, the conference is a global gathering of in-
dustry executives and thought leaders in the design, construc-
tion, and operations of the world’s infrastructure. The theme 
of this year’s conference is Going Digital: Advancements in 
Infrastructure. 

The conference features nearly 70 speakers and more than 50 
sessions, including keynotes by leading industry experts, in-
teractive workshops, forums, panel discussions, and product 
demonstrations. A Technology Pavilion features exhibits and 
presentations from Bentley Systems and its strategic partners 
Microsoft, Siemens, Topcon, and Bureau Veritas. 

On the first day of the conference, Bentley Institute will host 
Digital Advancement Academies, featuring presentations and 
interactive discussions with subject matter experts who provide 
insights and best practices in their areas of expertise, including 
reality modeling, BIM strategy, and “constructioneering.” 

The conference also includes the selection and announcement 
of the winners of Bentley’s Year in Infrastructure 2018 Awards 
(formerly known as the Be Inspired Awards), which honor the 
extraordinary infrastructure projects by users of Bentley soft-
ware throughout the world.

During six industry-focused forums — Buildings and Cam-
puses, Digital Cities, Industrial Infrastructure, Rail and Transit, 
Roads and Bridges, and Utilities and Water — more than 55 
awards finalists will present their projects to independent 
panels of jurors, more than 100 members of the press, and 
conference attendees. From those presentations, winners are 
selected by the jurors and will be announced at the conclusion 
of the conference on October 18 during an evening ceremony 
and gala.

In October 2019, the Year in Infrastructure Conference will 
return to the Marina Bay Sands Expo and Convention Centre 
in Singapore.

Learn more about the Year in Infrastructure 2018 Conference 
and Awards at https://yii.bentley.com. 

StormRax
BY

Structural HDPE Products for all your 
Water Screening Needs.

•	 100% Maintenance Free
•	 Light Weight
•	 Chemical Resistance
•	 Outstanding Strength
•	 UV Resistant

RE-ENGINEERED
PEAK SERIES

VISIT US AT: www.plastic-solution.com or CALL 1 (877) 877-5727
PYRAMID SERIES ROUND SERIES SLOPE SERIES FLAT SERIES BMP SERIES



34          csengineermag.com          may 2018

Designed by architectural firm RB Systems (www.rb-systems.us), founded in 2016 by 
Rustem Baishev, 265 West 45th Street proposes a tower typology that has recently 
emerged in New York City — the “Super Slender.” To be located on a small, currently 
vacant site on West 45th St., the building’s footprint would measure approximately 98 
feet by 98 feet, with the tower rising to more than 1,300 feet tall, and provide modern, 
ergonomic, sustainable office spaces for multi-floor corporate tenants. The project is 
another take on a path that skyscraper design will likely be following in the coming 
years to meet challenges of constrained and dense city centers with their shortage of 
large vacant lots, yet ever-growing demand for new properties.

The tower’s structural system solely determines its appearance. Because of the con-
strained site, the choice was made to eliminate perimeter columns and substitute them 
with a set of steel cables that run and twist along the height of the tower, allowing for 
an ultralight, yet sturdy structural assembly. The cables are anchored in a deep founda-
tion, MEP zones, and tied back to the core at the upper structural ring. According to 
the architect, the spiral arrangement of the cables — the “twist” — creates a force of 
surface tension, resulting in a “corset” holding the insides contained, similar to a candy 
that is held inside a wrapper because its ends are twisted.

Architecturally, it becomes an expression of the building’s structure — a sleek, minimal, 
and futuristic volume of reflective glass, a cylindrical tube that is also one of the most 

Proposed 1,300-foot-tall high-rise would be 
built on a 98-foot by 98-foot lot.

New York ‘Super Slender’

STRUCTURES + BUILDINGS

The proposed 265 West 
45th Street building — 
1,300 feet tall with a 98-foot 
square footprint — is 
an example of a “Super 
Slender” design to meet 
challenges of constrained 
and dense city centers with 
a shortage of large vacant 
lots. Image: RB Systems

Steel cables, anchored in a deep foundation, run and twist along 
the height of the tower and are tied back to the core at an upper 

structural ring. Image: RB Systems
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efficient shapes for wind resistance. It is also abstract, and aligns with 
technology-oriented aesthetics. Solutions such as circulating eleva-
tors and a multi-story lobby with automatic visitors’ dispatch systems 
connected to their mobile devices allow higher occupancy rates than 
typical office buildings.

Due to extremely dense spatial arrangement of the tower, a solution 
for locating a multi-ton tuned mass damper had to be non-trivial. The 
idea was to design a toroidal damper, which will not take up space 
directly on top of the core, to leave it free to locate elevator overruns 
and to provide continuity of evacuation paths such as stairs inside the 
core. Thus, the damper circles the core with even distribution of mass, 
and is software controlled to counteract sways caused by high-velocity 
winds.

Redefining the street
One of the most distinctive features of the design is the “Halo” canopy 
— a toroid volume above the entrance plaza. Clad in reflective glass 
on the sides and in bead-blasted chrome panels at the front and back, it 
subtly reflects the surroundings.

The entrance lobby, which greets visitors with an austere multi-story 
space, is a first glimpse into the tower’s modern, technology-driven 
interiors. Surrounded by the dark canyon of Midtown, it still relies 
heavily on artificial lighting. In double-deck elevators, visitors reach an 
observation deck at level 96, which provides 360-degree unobstructed 
views of the city.

High-performance façade
A distinctive feature of the tower, the façade was scripted in parametric 
software to wrap the smooth and curvilinear shape of the building, and 
panelize it into flat panels comprised of paired triangles. The slim (only 
500 mm in height) spandrel extends from the glazing panel above to al-
low for continuity of glass reflections and prevention of leakage. Each 
panel is tilted 1 degree toward the inside of the building. The boxes in 
which the cables run are capped by aluminum stamped panels with in-
tegrated and software-controlled rotating vents for natural ventilation/
conditioning. Tapered slab ends allow for more daylight penetration, 
yet high-performance glass coating blocks excessive thermal gain.

Ergonomic workplace
As part of the tower’s integrated design approach, the furniture was 
also engineered to fit the space precisely. Due to the recently formu-
lated risks that prolonged sitting poses on worker health, the space is 
equipped with ergonomic, sit-stand transformable furniture. The desks 
hang from the ceiling on gas-lift arms, which allow for easy individual 
adjustment of their height and rotation/position, as well as quick office 
layout reconfiguration based on tenant needs. Digital communication 
systems and video conference equipment allow a multi-floor tenant to 
cooperate effectively, freeing the staff from frequent travels between 
the floors.

Information provided by v2com (www.v2com-newswire.com), an international 
newswire specializing in design, architecture, and lifestyle. See additional 
renderings at www.rb-systems.us/projects#/265-w-45-st. 

A tuned mass damper (highlighted in red) circles the core with even distribution of 
mass and is software controlled to counteract sways caused by high-velocity winds. 
Image: RB Systems

Right materials selection, welding procedures, and quality 
assurance programs can speed construction and reduce costs.

By Michael Mayes

Structural steel 
and welding inspection

Structural steel and welding inspection is a critical service for build-
ing construction. A member displacement of a few inches can adversely 

affect the structural performance or safety of a building. This inspection 
is important for all buildings, but especially those critical structures 
such as hospitals that must be able to withstand seismic events.

To protect buildings and their occupants, Terracon’s approach on 
structural steel projects is to form a close working partnership between 
project inspectors and structural engineers. 

Communication yields the best results
Communication on these complex projects is key. Prefabrication and 
pre-erection meetings should be mandated to be sure that all team 
members (general contractor, inspector, fabricator, erector, and struc-
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tural engineer) understand requirements. These meetings are a good 
opportunity for the structural engineer to review the important aspects 
of the structural steel design, such as critical components like brace 
frames and moment frames. Opening communication between inspec-
tors and structural engineers saves time, allowing the inspector to help 
clarify project requirements when questions come up during construc-
tion.

Welding procedures, applicable to the project, must be submitted and 
approved by the structural engineer. Many structural engineers do 
not have the expertise to review welding procedures and will utilize 
other consultants to advise and recommend acceptance. Terracon has 
in-house welding experts to perform this welding procedure review.   

Fabrication shops can vary considerably with respect to technical ca-
pability, welding expertise, quality control resources, and production 
capacity. Some fabrication shops can be considered “approved fabrica-
tors” by local building jurisdictions, which means the shop can self-
inspect welding using shop quality control personnel. Fabricator ap-
proval programs can include American Institute of Steel Construction 
(AISC), International Code Counsel (ICC), and city or state agencies. 
The inspection agency should be utilized to help the design team deter-
mine if a fabricator is qualified for a particular project and to perform 
audits of the fabricator’s quality control program and procedures.

Recent changes to American Welding Society (AWS) and AISC Seismic 
Codes require even more inspection agency expertise. Special welding 
procedures and welder qualifications are required. Welding parameters 
need to be closely monitored and documented by welding inspectors. 
Nondestructive testing technicians require additional certification. We 
find that many structural steel contractors are bidding on work contain-
ing the new seismic provisions without clearly understanding what is 
required to successfully perform the welding. Having welding experts 
on the owner’s team can help avoid expensive mistakes and construc-
tion problems.   

Details are critical
It is important that structural components such as brace frames, mo-
ment frames, and other elements are installed in the proper location, 
within specified tolerances. For upgrades in existing structures, there 
can often be existing conditions that interfere with the placement of the 
new structural steel members. 

Inspectors must carefully detail any fit-up issues in the inspection re-
port. The inspector needs to make sure that the contractor accurately 
describes nonconforming issues in Requests for Information (RFIs) 
and that she/he receives from the structural engineer and provides an 
approved fix. Inspectors are required to be certified by the AWS and/
or the ICC and also need to be certified to perform, when required, 
nondestructive testing, such as ultrasonic or magnetic particle testing 
on welds. These certifications require a high level of training and ex-
pertise.
 
A welding inspector must measure the size and length of every struc-
tural weld. Field welds on brace frames are critical. These welds are 
often welded out of position or can be undersized if there is a gap be-

tween the tube and gusset plate. The fillet weld size must be increased 
by the size of the gap. The alignment tolerances of the brace frame 
tubes are also critical and are usually detailed on the structural draw-
ings. There is often an erection bolt though the tube and gusset plate. 
If the erector can’t get the erection bolt through the hole, there is likely 
an alignment issue that requires an RFI.

When welding new structural steel to existing structural steel, the ex-
isting steel must be cleaned to bare steel prior to welding. Welding 
through coatings such as paint and galvanizing can lead to weld crack-
ing and lack of weld fusion.  

Bringing it all together
When structural steel inspection is a required part of the project, it is 
important to build a collaborative team. Structural steel and welding 
inspectors must have a high level of expertise and good communication 
skills. At Terracon, our materials professionals add value to projects at 
any stage. By joining the team early in the design process, we can 
identify, evaluate, and recommend the right materials selection, weld-
ing procedures, and quality assurance programs, customizing them for 
the project, which can speed construction and reduce costs.

MICHAEL MAYES is the founder of Mayes Testing Engineers, A Terracon 
Company, located in Seattle. He is a welding engineer, AWS Certified Weld-
ing Inspector, and an ASNT Level III. He is a voting member on the national 
AWS D1 Welding Code Committee and is the current Chair for the AWS 
Seismic Welding Code Committee.

Terracon’s approach on structural steel projects is to form a close working 
partnership between its project inspectors and structural engineers.
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Ongoing development in high-wind and high-seismic areas increases the 
number of buildings exposed to extreme conditions. The construction 
industry must play an active role in enhancing resiliency, especially in 
these high-risk areas. Fortunately, tools and resources available today 
better enable planning and mitigation of such conditions, which has led 
to continuous building code improvements and updated performance 
criteria to make communities safer and more resilient.

With technological advances and material innovations regularly af-
fecting the use of wood products, the American Wood Council (AWC) 
is committed to ensuring these changes are accurately reflected in 
code-referenced design standards and properly implemented by in-
dustry professionals. The first article in this two-part series (Civil + 
Structural Engineer, March 2018, page 33; https://csengineermag.com/
article/2018-ibc-means-wood-construction-part) outlined changes 
made to the 2018 National Design Specification (NDS) for Wood 
Construction referenced in the International Code Council’s 2018 In-
ternational Building Code (IBC). This article examines changes made 
to the 2018 Wood Frame Construction Manual (WFCM) for One- and 
Two-Family Dwellings standard, which is available online at www.
awc.org/codes-standards/publications/wfcm-2018.

The 2018 WFCM was developed by AWC’s Wood Design Standards 
Committee and is referenced in the IBC and the 2018 International 
Residential Code (IRC). The publication offers both practical guidance 
and technical detail, covering wood design and construction provisions 
for connections, wall systems, floor systems, and roof systems for one- 

and two-family dwellings, as well as a range of structural elements 
such as sawn lumber, structural glued laminated timber (glulam), wood 
structural sheathing, I-joists, and trusses.

Framing members attached with properly designed fasteners and con-
nectors help to resist forces associated with high wind and seismic 
events, as do diaphragms and shear walls made from wood structural 
panels properly attached to wall and roof framing. With this in mind, 
the 2018 WFCM equips designers and code officials with engineered 
and prescriptive construction methods that result in more resilient 
wood buildings better able to withstand forces associated with extreme 
natural disasters.

American Wood Council releases 2018 
Wood Frame Construction Manual.

By: Brad Douglas, P.E.

What the 2018 IBC means for 
wood construction: Part 2

The 2018 Wood Frame Construction Manual for One- and Two-Family Dwellings standard 
was developed by the American Wood Council’s Wood Design Standards Committee.

Figure 1: Rake overhang limits – Lookout blocks

Figure 2: Rake overhang limits – Outlookers

structures + buiLdings

https://csengineermag.com/article/2018-ibc-means-wood-construction-part
www.awc.org/codes-standards/publications/wfcm-2018
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Primary changes in the 2018 WFCM include:
• Updated design load standard reference from ASCE 7-10 to ASCE 7-16 

Minimum Design Loads and Associated Criteria for Buildings and Other 
Structures.

• Revised “Basic Wind Speeds for One- and Two-Family Dwellings” figure 
based on three-second Gust Basic Wind Speeds for Risk Category II 
Buildings to coordinate with updated reference to ASCE 7-16.

• Added requirements for identification and description of wood structural 
panels to recognize “Performance Category” consistent with the IBC. 
WFCM references to wood structural panel (WSP) thickness appear in 
several forms. References to WSP thickness were revised throughout 
the standard to consistently describe wood structural panels and more 
accurately describe thickness as a nominal value to coordinate with 
changes to Section 1.2.1.8 and the codes. For example, 15/32-inch 
WSP becomes Nominal 15/32-inch WSP; 7/16-inch becomes Nominal 
7/16-inch; and Minimum Panel Thickness (inches) becomes Minimum 
Nominal Panel Thickness (inches).

• Revisions to coordinate with ASCE 7-16’s increased roof uplift require-
ments due to changes in localized roof wind design pressures and ad-
dition of lower wind speed categories (e.g. 90, 95, 100, and 105 mph).

• Addition of roof rafter uplift tables to provide roof uplift requirements and 
maximum spans for roof rafters in accordance with ASCE 7-16 localized 
roof wind design pressures.

• Incorporation of fastener criteria from AWC’s 2018 NDS to include pro-
visions for roof sheathing ring shank (RSRS) nails and fastener head 
pull-through design values.

• Clarification of terminology used for rake overhangs and limit of rake 
overhang lookout blocks to 9 inches based on increased roof uplift 
requirements due to localized roof wind design pressures (see Figures 
1 and 2).

• Revised “Shear Wall Assembly Allowable Unit Shear Capacities,” 
“Maximum Shear Wall Segment Aspect Ratios,” and “Sheathing Type 
Adjustments” tables to incorporate updated aspect ratio adjustments 
consistent with AWC’s 2015 Special Design Provisions for Wind and 
Seismic (SDPWS). 

• Revised “Roof Sheathing Attachment Requirements for Wind Loads” table 
to give common, box, and RSRS nail size and sheathing options by includ-
ing requirements for uplift load per nail and fastener uplift capacity.

Visit www.awc.org/codes-standards/publications/wfcm-2018 to down-
load a free version of the 2018 WFCM in PDF format, see more details 
regarding changes, and view a recent webinar to obtain free education 
credits. A print version of the standard is expected to be available for 
purchase in the coming months.

BRAD DOUGLAS, P.E., is vice president of engineering at the American Wood 
Council (AWC; www.awc.org), which represents the interests of the North 
American wood products industry. On behalf of the industry it represents, 
AWC is committed to ensuring a resilient, safe, and sustainable built environ-
ment. To achieve these objectives, AWC contributes to the development of 
sound public policies, codes, and regulations that allow for the appropriate 
and responsible manufacture and use of wood products.  

zweiggroup.com/top-new-venture/

Zweig Group’s Top New Venture is the 

newest award in their growing list of A/E 

Industry awards. It is based, in part, on 

their Hot Firm Award and will honor a 

group of the fastest growing start-ups. 

Top New Venture will be judged on revenue 

growth as well as what makes that firm 

a top new venture in the industry.
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All successful businesses seek to save time and money, whether it’s 
manufacturing, automobile production, or widget making. Construc-
tion executives are no different. Scott Tonitis of Elite Development 
Services saw an opportunity to save both in the early stages of a project 
in Sarasota, Fla.; his expertise saved $500,000 and expedited construc-
tion of a new 24-hour convenience store by several months.

Tonitis’ task was to install a stormwater management system on a 
two-acre site for general contractor Gates Construction. The site posed 
several challenges — some known, others totally unforeseen — and 
Tonitis called the job the most labor intensive during his 33-year ca-
reer as a Certified Underground Utility Contractor. Tonitis solved the 
difficult job — and accomplished huge savings — by recommending 
plastic stormwater chambers instead of the concrete structures that had 
been originally proposed. 

“I thought the plastic chambers would be the best system to install and 
there wouldn’t be any problems down the road,” Tonitis said. “It made 
the most sense. When the owner found out how much money it could 
save, he was all for it.”

Gates is constructing a Wawa market on the site. Wawa, an iconic East 
Coast brand, has more than 700 stores in Florida, Pennsylvania, Dela-
ware, Maryland, New Jersey, and Virginia. The first Wawa opened in 
1964 in Folsom, Pa., a suburb of Philadelphia. The chain’s name comes 
from the site of the company’s first milk plant and corporate head-
quarters in Wawa, Pa. Now based in Philadelphia, the convenience 
store chain opened its first store in Florida in 2012 and has expanded 
aggressively in the state. Nearly 200 Wawa stores are expected to be 
open in Florida by 2022. The new Sarasota Wawa is expected to open 
in October 2018.

Very few, however, will pose the site challenges that Tonitis encoun-
tered in his Sarasota project. In almost every phase of construction of 
the stormwater management system, the Elite Development Services 
team faced obstacles that needed creative solutions and products that 
offered flexibility.

The site where Wawa sought to construct the store included Baer’s 

Furniture Store. The store needed to remain open during construction, 
which dramatically reduced the imprint in which Elite workers could 
store and use their equipment. In addition, the lot included several ex-
isting drainage ponds. To add more parking spaces for Wawa, some of 
the ponds needed to be filled in. 

While that challenge was routine, especially for Florida, more obsta-
cles became present when Tonitis and his team started to dig trenches 
for the stormwater chambers. “There was a lot of existing landscap-
ing, trees, and utility valve vaults. We knew about some of them,’’ he 
said. “Others we did not. We had to go around them and modify the 
system as we went. We installed the system according to the engineer’s 
requirements for water storage, but we had to get creative in how we 
solved it.”

The original system design called for concrete chambers. But when 
Tonitis discovered the utility vaults and landscaping obstacles, he rec-
ommended plastic stormwater chambers manufactured by CULTEC. 
Tonitis had used CULTEC products in past applications and he knew 
their flexibility, versatility, and availability could solve the issues he 
discovered in Sarasota.

“The concrete products would not have been available for months, so 
I knew we could get it done much more quickly with the CULTEC 
products,” Tonitis said. “The concrete vault system was about two and 
a half times more costly than the CULTEC system and it would save 
about 50 percent on labor costs. I told the owner we could save about 
a half million dollars by using the plastic chambers. He was thrilled.”

The underground electrical vaults proved particularly troublesome 
— and dangerous. While some had been known before the project’s 
construction, others were not known. There were also fire suppression 

Flexibility of plastic chambers saves time and money 
in convenience store construction.

By Thomas Renner

Underground obstacles to 
stormwater management

The underground stormwater management system had to be designed around 
numerous utility vaults and landscaping obstacles.
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piping and fittings that forced Tonitis and his team to adjust the system 
as they encountered obstacles.

“Instead of removing them, we were able to work around them,” Tonitis 
said. “We would not have been able to do that if we had been working 
with concrete chambers. We did not lose any days because we used the 
CULTEC system. We snapped the system together and worked around 
the issues that we found. It’s an easy system to put together.”

Tonitis and his team also worked around existing landscaping, leaving 
trees and other plantings intact. He also knew that CULTEC could de-
liver units swiftly, while he would have needed to wait several months 
for concrete chambers to be manufactured and delivered. 

“Concrete vaults are expensive,” said Dan Gera, a technical specialist 
for CULTEC. “Once a system is designed with concrete, the cost sav-
ings have to be so great that the engineer will go back to the developer 
to redesign the system. We give the consultant as much information 
as we can to make it a plug and play system. We don’t take credit for 
the design. We pride ourselves on giving them as much information as 
possible.”

The system that Tonitis eventually installed was one of the most 
elaborate he has ever encountered. Working with a computer-assisted 
program on CULTEC’s website, Bohler Engineering created a system 
that included 21 sections of various sizes. While most stormwater 
systems are long, linear systems that are stitched together with feed 
connections, the design for the Sarasota project required a complicated 

map that steered stormwater away from the property in smaller, bite-
sized positions. Bohler and CULTEC designed two systems. The first 
had to be scrapped because the footprint extended into an adjacent lot. 
Engineers reconfigured the system with a smaller footprint but bigger 
chambers.

The complex design included 1,023 Recharger 180HD chambers. They 
measure 7.33 feet long and are 36 inches wide. They offer 163 gal-
lons of storage, or 3.45 cubic feet per foot. The mid-size chamber is 
typically used for installations with depth restrictions or when a larger 
infiltrative area is needed. In all, Elite Development laid down 116 
rows to manage nearly 23,900 cubic feet of stormwater. The system 
was topped with 2,178 tons of crushed stone.

“The majority of stormwater management systems are rectangular or 
square,” Tonitis said. “We couldn’t do that in this case. We had to go 
around a lot of encumbrances. There are a lot of stops, starts, and loops. 
We discovered a lot of things we had to go around as we built the 
system.”

“I grew up in the business, and this is the most comprehensive install 
we’ve ever done,” Tonitis said. “There were a lot of obstacles, but in 
the end, the owner was very pleased that we were able to get it done 
and save him a lot of time and money.”

THOMAS RENNER, who is based in Connecticut, is an award-winning journalist 
who writes frequently on construction, manufacturing, and other trades.

Elite Development laid down 116 rows of Recharger 180HD chambers to manage nearly 23,900 
cubic feet of stormwater. The system was topped with 2,178 tons of crushed stone.
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In February, the New York City Department of Environmental Protec-
tion (DEP) announced the results of a scientific study that examined 
changes in reservoir storage capacity as a result of sediment deposition 
in the city’s six reservoirs in the Catskill Mountains. A three-year study 
by the U.S. Geological Survey (USGS) found that natural erosion of 
mountains and streams in the watershed has reduced total storage ca-
pacity in the reservoirs by approximately 2.4 percent. 

Importantly, this sediment has collected in the reservoirs where it does 
not affect the city’s drinking water intakes, nor does it reduce DEP’s 
ability to deliver drinking water during the worst drought on record. 
The new storage numbers are the first comprehensive data collected 
by scientists and engineers since the reservoirs were constructed from 
1913-1964.

“The data gathered by USGS serve as an important baseline for DEP 
to track the rate of sediment deposition in our reservoirs in the decades 
and centuries ahead,” DEP Commissioner Vincent Sapienza said. “The 
amount of sediment in the reservoirs thus far does not affect the quan-

tity or quality of drinking water that DEP provides to the city, nor does 
it affect our downstream releases.”

The USGS study, which gathered data from 2013-2015, sought to 
understand the shape and the depth of each reservoir, and the extent 
to which sediment deposits reduced reservoir storage over time. Scien-
tists collected data by using sonar to send a signal to the bottom of the 
reservoirs and measure their depth. Guided by a GPS system, the boat 
used for the survey traveled almost 700 miles as it traced dozens of 
shore-to-shore cross sections at each reservoir. Scientists collected mil-
lions of data points, including more detailed measurements near intake 
chambers, dams, and other infrastructure that are critical to the water 
supply’s operation. The data were used to make 3D models of each 
reservoir, allowing scientists to understand their storage capacities.

Overall, combined storage in the six reservoirs decreased 2.4 percent, 
from 489.66 billion gallons to 478.06 billion gallons (see Table 1). The 
decrease in storage capacity by percent at each reservoir varied from 
9 percent at Schoharie Reservoir to 0.7 percent at Pepacton Reservoir. 
These data were also interpreted to measure the rate of sediment depo-
sition by watershed area and by the age of each reservoir. Those inter-
pretations help DEP understand how each reservoir’s age and the size 
of its drainage basin affect the amount of sediment it collects. USGS is 
currently performing an identical study of New York City’s reservoirs 
in the Croton System.

The study found that sediment is primarily collecting in portions of the 
reservoirs known as “dead storage.” These portions of the reservoirs 

USGS study of sediment deposition in Catskills reservoirs 
reveals minimal decrease in storage capacity.

Comprehensive survey 
confirms NYC water supply 

Reservoir

Ashokan East Basin
Ashokan West Basin

Ashokan Total
Cannonsville

Neversink
Pepacton
Rondout

Schoharie
Total

TABLE 1: Storage capacity, billion gallons

As built

80.68
49.42
130.10
98.62
37.15
149.80
52.44
21.55
489.66

New USGS

78.53
46.82
125.35
96.00
36.65
148.69
51.77
19.60
478.06

Change

-2.15
-2.60
-4.75
-2.62
-0.50
-1.11
-0.67
-1.95
-11.60

% Reduction

2.6
5.3
3.7
2.7
1.3
0.7
1.3
9.0
2.4

* Years in Service

99
99
99
47
61
60
63
88

* Years in service are based on date of completion of USGS study.
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are deeper than the lowest intakes that send water to New York City, 
which makes them inaccessible for water supply purposes. That’s why 
the reduction in storage, at this point, has no negative effect on the quan-
tity or quality of drinking water that passes through the water supply. 

The new data also did not affect the water supply system’s safe yield 
— a measurement of the maximum amount of drinking water that the 
system could provide under the most severe drought. In addition, the 
findings of the USGS study do not significantly affect cold-water vol-
umes that are available for downstream releases.

Based on the data collected by USGS, DEP has determined that no 
action is needed at this time because the reduction in storage capac-
ity is relatively small and it does not affect water supply operations. 
The findings do not justify the cost and risk of dredging within the 
reservoirs, especially because such work would yield no water-supply 
benefits. However, DEP might look toward building expertise within 
its science and engineering staff to conduct similar studies more fre-
quently in the future. This would allow the city to collect more data and 
better understand the rate of sediment deposition over time. 

Tracking reservoir storage is one of many scientific efforts that DEP 
has undertaken to gather data for long-term planning, a principle that 
has guided the New York City water supply since it was established in 
the 1800s. DEP collects and regularly examines similar data on the ef-
fects of climate change, numerous water quality parameters, and more.

The new USGS data are also complemented by studies through DEP’s 
Stream Management Program. Working with its county partners, the 
Stream Management Program is currently studying the rate of sediment 
transport and deposition for storm events of different intensities. Data 
show that recent stream projects — which aim to reduce the transport 
of sediments by correcting bank failures, reconnecting streams to their 
natural floodplains, and more — have reduced the amount of sediment 
moved by streams in the Catskills Mountains during typical storms.

Download a copy of the final USGS report at www.nyc.gov/html/dep/
pdf/reports/catskill-delaware-bathymetry-study.pdf. 

Utah State University’s (USU) Buried Structures Laboratory published 
a second comprehensive study on break rates of the most commonly 
used water pipe materials. The Buried Structures Laboratory has a 
large-scale testing facility for pipes and underground structures. USU 
is also home to the Utah Water Research Laboratory (UWRL), which 
has been a world leader in environmental research and water policy 
for more than 50 years. UWRL is the oldest university-based water 
research facility in the U.S. 

Steven Folkman, Ph.D., P.E., co-author of Buried Pipe Design and au-
thor of a 2012 USU water main break report, completed a new pipe ma-
terials survey in which more than 300 utilities responded, representing 
approximately 200,000 miles of installed water mains. The 2018 study, 
Water Main Break Rates in the USA and Canada: A Comprehensive 
Study, obtained respondents from 48 states in the U.S. and seven out of 
10 provinces in Canada, representing a 49 percent increase in survey 
responses and 45 percent more miles of pipe compared with the 2012 
study, increasing its statistical validity. 

Utilities that provided data serve a population of more than 52 mil-
lion people, representing 14.5 percent of the total population of the 
U.S. and Canada. The survey recorded 23,803 pipe failures that needed 
repairs, which is a significant basis for break data. This is one of the 
largest surveys conducted on water main breaks and the results give an 
accurate representation of water pipe condition and operation in North 
America, according to USU. The report can assist in revising pipe ser-
vice life assumptions used in the past. 

Water main break rates are an important calculation to assess pipe per-
formance and durability, and are the most critical metric used in water 
infrastructure asset management as well as pipe repair and replacement 
decision-making. 

“This report provides greater insight into the drivers of the aging water 
infrastructure crisis and offers data which utilities can use to bench-
mark pipe material performance. It will be a valuable asset manage-
ment planning tool for water utilities,” Folkman said.

Overall, break rates have increased 27 percent in the last six years. 
Utilities should be concerned that break rates for cast iron (CI) and 
asbestos cement (AC) pipes, which together represent almost half of 
the installed water mains in North America, have increased 46 percent 
and 43 percent, respectively, since 2012. Together, CI and AC pipes are 
mostly responsible for the spike in pipe failures. CI and AC pipes are 
no longer manufactured and are now reaching the end of their expected 
lives. 

Information provided by the New York City Department of Environmental 
Protection (http://nyc.gov/dep).   

Survey of North American utilities indicates break rates 
have increased 27 percent since 2012.

Water main break 
rates rise

WATER + STORMWATER
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The study also discusses how water main failure rates for CI and AC 
pipes could increase exponentially over time. “One could envision a 
rapid increase in break rates in the near future for cast iron and asbestos 
cement pipes. Utilities across the country would need to rapidly ac-
celerate their pipe replacement schedules to avoid potentially serious 
economic and social impacts. If a break rate doubles, the economic 
impact is significant; one would need to double the number of person-
nel repairing failures along with supplies and materials while loss of 
treated water increases. Societal impacts would be devastating if the 
break rates reached exponential levels,” Folkman said.

A critical new finding is that smaller municipal utilities have twice the 
water main break rates as larger utilities. “With less revenues and re-
sources, smaller municipalities will need to use the most cost-effective 
and durable pipe materials available to address pipe renewal and re-
habilitation requirements. Larger municipal utilities, however, are not 
faring much better, since the rate at which they are replacing the pipes 
that are now beyond their useful lives is inadequate,” Folkman said. 

According to the survey, an average of 0.8 percent of installed pipe 
is replaced each year across the country. This equates to a 125-year 
national pipe replacement schedule. Pipe replacement rates should be 
between 1 percent and 1.6 percent, equivalent to 100-year and 60-year 
replacement schedules, respectively. In general, pipe replacement rates 
need to increase.

A reconfirmed major finding is that polyvinyl chloride (PVC) pipe has 
the lowest overall break rate when compared to cast iron, ductile iron, 
concrete, steel, and asbestos cement pipes (see Figure 1). PVC was 
also the pipe material with the lowest break rate in USU’s 2012 study. 

Corrosion can be a major cause of water main breaks, with 75 percent 
of all utilities reporting corrosive soil conditions. This study has shown 
that cast iron pipe in a high-corrosion soil has more than 20 times the 
break rate than one in a low-corrosion environment. Similarly, ductile 
iron pipe in a high-corrosion soil has over 10 times the break rate than 
one in a low-corrosion soil. 

Other national benchmark findings include:
• nationwide, one mile of installed water main serves 308 people;
• 85 percent of water pipes are less than 12 inches in diameter;

• the percentage of water mains over 50 years old has increased from 22 
percent to 28 percent in the last six years;

• pipe material usage varies significantly over geographic regions, sug-
gesting pipe selection and use is based on historical preference versus 
comparative cost analysis or environmental conditions;

• since 2012, the percentage of installed water mains that are beyond 
their useful lives has doubled from 8 percent to 16 percent;

• CI pipes represent the largest pipe material inventory and 82 percent of 
all CI pipes are over 50 years old;

• construction-related failures were equivalent for both PVC and ductile 
iron pipes, pointing to the need to improve construction practices for 
underground infrastructure regarding installation, location services, and 
inspection;

• conservation benchmarks include a national drop in average supply 
pressure to 69 psi (from 77 psi in 2012), which is well below the maxi-
mum operating pressure of water mains, extending pipe life as well as 
reducing leaks and breaks;

• average gallons per day per person is 137, which suggests successful 
water conservation efforts across the country; and

• estimated average water loss due to leakage is 10 percent, showing 
that pressure reduction, leak detection, and pipe replacement have 
contributed to reducing water loss in water distribution systems.

This comprehensive study contributes to the continuing efforts of the 
EPA’s Aging Water Infrastructure research, Virginia Tech’s Sustainable 
Water Infrastructure Management Program, the U.S. Conference of 
Mayors’ Water Council, and the asset management and water infra-
structure condition assessment efforts of the American Water Works 
Association (AWWA) and American Society of Civil Engineers.

Folkman is a member of the AWWA and a member of the Transporta-
tion Research Board Committee on Subsurface Soil-Structure Interac-
tion. He has oversight of USU’s Buried Structures Laboratory.

View the report, including the full set of key findings and its methodol-
ogy, at https://digitalcommons.usu.edu/mae_facpub/174. 

Information provided by Utah State University (www.usu.edu).   

Figure 1: Water main failure rates as a function of 
material type  -- asbestos cement (AC), cast iron (CI), 
concrete steel cylinder (CSC), ductile iron (DI), polyvinyl 
chloride (PVC), steel, and other. 
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Environmental engineers at the University of Maryland (UMD) were 
recently awarded a $1.4 million grant from the Strategic Environmen-
tal Research and Development Program (SERDP) to design a modular 
stormwater treatment system for Department of Defense (DoD) sites. 
Conducted over three years, the research will target for removal of 
three environmental contaminants: polychlorinated biphenyls (PCBs), 
polycyclic aromatic hydrocarbons (PAHs), and copper.  

DoD has for years worked to remove or cap contaminated sediment 
in waterways that receive stormwater runoff from their sites, includ-
ing Puget Sound and tributaries of the Chesapeake Bay. But the grant 
to UMD is among the first efforts taken by SERDP — a partnership 
between the Environmental Protection Agency, Department of Energy, 
and DoD — to remove harmful chemicals before the runoff leaves a 
DoD site. 

The project is led by Department of Civil and Environmental Engineer-
ing Assistant Professor Birthe Kjellerup. Together with co-investigator 
Allen P. Davis, UMD postdoctoral scholar Devrim Kaya, and several 
undergraduate students, along with collaborators from the University 
of Washington-Tacoma, Morgan State University, the U.S. Army Corps 
of Engineers, and the Baltimore-based planning and design company 
Biohabitats, Kjellerup will design a treatment system ready for future 
field testing.

The final design could be applicable at industry sites and in communi-
ties across the country.

PAHs are created during the combustion of carbon-based materials — 
everything from wood to gasoline to meat — and exist in high concen-
trations in the coal tar sealcoat used to protect parking lots and drive-
ways. Like PCBs, which were commonly used in electrical equipment, 
plastics, dyes, and other industrial materials prior to being banned by 
Congress in 1979, this group of chemicals has been shown to cause 
cancer and disrupt hormone and reproductive systems in animals. Fish 
and other aquatic animals can also suffer neurological, reproductive, 
and sensory challenges when exposed to higher levels of copper.   

The research team will identify wood chips, compost, and other natural 
media that trap these contaminants and can be layered to obtain the 
highest removal rates. Each layer will be chosen based on its ability to 
effectively treat high flows of water with minimal maintenance. DoD 
site managers will be able to mix and match the layers to create the 
optimal “treatment train” for a location’s contaminants and climate.

To boost the effectiveness and sustainability of the system, the re-
searchers will explore ways to seed the media with microbial com-
munities capable of immobilizing copper and biodegrading PCBs and 
PAHs into harmless byproducts. The team will also develop a passive 
sampling strategy to monitor reduction levels. 

“The challenge will be creating stable biofilms for regions with differ-
ent rainfall patterns so the bacterial community isn’t washed away,” 
said Kjellerup, adding that the project is among the first to examine 
how the accumulation of potentially toxic metals in a treatment system 
affects microbial activity. 

“PCBs especially are incredibly long lasting and difficult to degrade,” 
Davis said. “If we are able to design a system that reliably degrades 
PCBs, that would increase its sustainability and extend the value of 
the project.” 

The team will design their system using flow data and stormwater 
samples collected at naval installations in Mechanicsburg, Pa., and 
Washington, D.C., and at the Joint Base Lewis-McChord near Tacoma, 
Wash. As a first step, they will measure PCB, PAH, and copper concen-
trations and map the relationship between contaminant loads and the 
sizes of particulate matter. 

Throughout the testing and design process, researchers will work 
closely with engineers at Biohabitats, who have successfully imple-
mented large-scale, nature-based treatment systems throughout the 
country, to ground-test findings and ensure that the final design is cost 
effective and aligns with industry best practices. 

“We hope this project can be a seed that grows into future collabora-
tions with the University of Maryland,” said Christopher Streb, an eco-
logical engineer and bioworks practice leader at Biohabitats. “Stream 
restoration, living shoreline work, or any other landscape modifica-
tions for ecological services would benefit from a closer relationship 
between academia and practitioners.”

Engineers seek to design system to remove PCBs, 
PAHs, and heavy metals from runoff.

Modular stormwater treatment 
with natural media

Information provided by the University of Maryland, A. James Clark School of 
Engineering (www.eng.umd.edu).   

WATER + STORMWATER
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Tom Lewis, U.S. division president at Louis Berger, and William Villafañe, 
Puerto Rico’s government chief of staff representing 

Governor Ricardo Rosselló, discuss the project.

For more than three months in the aftermath of Hurricane Maria, large 
swaths of Puerto Rico were left without power. As the territory worked 
to restore its central power grid, thousands of workers from the U.S. 
government and private sector landed in Puerto Rico to lend expertise 
and manpower to a growing humanitarian crisis. Louis Berger, a global 
professional services corporation with headquarters in Morristown, 
N.J., sent more than 900 staff and contractors to Puerto Rico; the com-
pany’s established track record of disaster relief has included rebuild-
ing efforts following the 2010 Haiti earthquake, Hurricane Sandy in 
2012, and Super Typhoon Yolanda in 2013.

Following two devastating hurricanes, the scale of the destruction 
throughout Puerto Rico was massive, demanding unprecedented re-
sources and labor to restore power to an island of 3.4 million people. 
But while the Puerto Rican recovery effort demanded immediate action 
to deliver relief, it also presented the possibility of developing a more 
reliable and efficient power supply network through the rebuilding 
process. 

Focusing on “building back better,” Louis Berger identified an oppor-
tunity to provide temporary power to concentrated areas through the 
use of distributed microgrids. Specifically, Louis Berger worked with 
the government of Puerto Rico and three partners — Westgen, AEG, 
and the Zofnass Program for Sustainable Infrastructure at Harvard 
University — to restore power to the community of La Perla de Gran 
Pecio in the municipality of Bayamón.

As part of Louis Berger’s Solutions for a Better World commitment, 
the La Perla de Gran Precio’s project is a pro bono demonstration to 
provide solar-hybrid and microgrid solutions to power the buildings of 
the La Perla de Gran Pecio shelter for women as well as its associated 
Hogar El Pequeño Joshua shelter for children in the rural mountain 
village of Barrio Nuevo.

Distributed microgrids: Cleaner and more resilient
While the devastation to Puerto Rico following Hurricane Maria was 
widespread, the most consequential damage was done to the island’s 
central power grid. Destruction on this scale, with more than half of 
the territory’s energy customers left without power even months after 
the hurricane, created a situation in which long-term rebuilding efforts 
needed to be considered alongside immediate disaster relief efforts. 

The vulnerability of a central power grid in a region prone to hurri-
canes was made clear by the impact of Hurricane Maria; an updated 
version of Puerto Rico’s previously existing power grid would pres-
ent the same vulnerabilities. However, innovations in engineering 
and technology offer an alternative solution in rebuilding the island’s 
energy infrastructure. Through a combination of microgrids, renew-
able energy sources, and solar-hybrid generators, Louis Berger is 
demonstrating the potential for a cleaner and more resilient system for 
Puerto Rico’s future.

Distributed microgrids reduce the infrastructure required to deliver 
power from a central grid to users spread over a large area, eliminat-
ing unnecessary power lines and reducing the frequency of equipment 
failures. In addition to providing more reliable power with less vulner-
ability, the distributed microgrid system can also be expanded rapidly, 
allowing governments and energy companies to respond quickly to 
shifts in demand by implementing new energy sources. Distributed 
microgrid systems also produce significantly less greenhouse gas emis-
sions than a central power grid, delivering an immediate and tangible 
environmental benefit.

The AEG solar hybrid generator serves La Perla de Gran Precio, a shelter for women.

Louis Berger demonstrates the potential of new 
distributed energy sources to provide disaster relief 

and lessen the impact of future catastrophes.

Rebuilding better 
in Puerto Rico

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



Economic pressure, the desire for green solutions, and the inten-
sification of climate extremes have converged to create a need for 
better methods to effect soil stabilization. Fortunately, a proven 
technology exists that addresses issues associated with these 
conditions and provides a more stable cover solution for land-
fill covers, lagoons, stormwater containment basins and other 
geomembrane covered systems. Soil, aggregate and concrete 
protective covers over geomembranes can be secured against 
known gravitational, hydrodynamic and seismic forces using the 
GEOWEB® soil confinement system. 

Soil and aggregate are commonly used as a protective cover over 
liners on slopes of 3H:1V or less. However, when slope gradients 
are greater, unconfined soil and aggregate covers are typically 
unstable and not used. In arid areas, cover depth may range from 
75 mm (3 in) to 150 mm (6 in). Where conditions support vegeta-
tion, cover depth may range from 100 (4) to 600 mm (24 in) or 
greater where the final depth is a function of the characteristics of 
the desired vegetation. Regardless of cover depth, if an extreme 
rainfall event occurs that is 10%, or greater than what would typi-
cally be expected, soil mass increases, assumed friction angles 
decrease, and factors of safety for soil stability drop to a point 
where failure of the cover occurs and exposure of and/or damage 
to the geomembrane results.

Suspended GEOWEB Solution
The use of the GEOWEB 3D slope cover system best addresses 
critical details when designing or remediating geomembrane 
covers. With the aging infrastructure of dams, impoundments, 

and landfills, design engineers are looking for innovative and 
cost-effective solutions to build and repair new and existing fa-
cilities. The adaptability of the 3D system provides geomembrane 
protection while contributing to an easier and faster installation 
process. 

Structural Support System
Because traditional stake anchoring is not possible due to punc-
ture of the geomembrane, the GEOWEB system is suspended 
from the crest of the slope through an integrated structure of ten-
dons and load transfer clips. This structural support system di-
rectly protects the geomembrane from accidental puncturing and 
natural degradation--which indirectly prevents soil contamination 
and erosion. The structural support also allows the GEOWEB 
system to work on   slopes that are much greater than 3H:1V.

A variety of infills may be used, tailored to a project’s specific 
needs. When lining a landfill cover, crushed aggregate or veg-
etated infills are common because they put less pressure on the 
geomembrane cover and allow for growth of the landfill if neces-
sary. For more structural projects, such as dam linings, concrete 
infill may be the better choice and may allow a thinner concrete 
cross-section for reduced cost. This demonstrates another 
unique aspect of the geocell system, in that the 3D structure of 
the geocell can act as the formwork for a concrete pour, eliminat-
ing the need for expensive and timely construction techniques.  
Full design evaluations should be performed in order to analyze 
the loading, shear forces, and factors of safety on each project. 

With Suspended 3D GEOWEB System
PROTECTING Environmental Geomembrane Covers

ADVERTORIAL
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At the launch of the La Perla de Gran Pecio project on Jan. 26, Tom 
Lewis, Louis Berger U.S. division president, pointed out the potential 
benefit of enhancing Puerto Rico’s existing power infrastructure with 
distributed microgrids. “These more modern and clean technologies 
are not a complete replacement for the central power grid of Puerto 
Rico, but they are the future of distributed power and can absolutely 
allow the central power grid of the future to be smaller, less costly, and 
more efficient,” Lewis said.

La Perla de Gran Pecio Project
Identifying the critical energy needs of the La Perla de Gran Pecio 
foundation, Louis Berger developed a pro bono microgrid project to be 
completed in two phases. The first phase, launched on Jan. 26, involved 
connecting two different types of solar-hybrid generators to two La 
Perla de Gran Pecio buildings. Power was temporarily restored using 
mobile generators from AEG and WestGen SolarRover; the compact 
devices are able to provide consistent power that matches the output of 
a 24kVA gas or diesel generator.

The second phase of the project will see the microgrid expand to provide 
reliable power to each of the compound’s buildings, with the potential 
for further expansion and integration of existing diesel generators. The 
solar-hybrid generators are capable of operating both independently 
of, and in conjunction with, the central power grid and other energy 
sources, delivering enhanced power security and resilience against 
long-term power outages like those caused by natural disasters.

Louis Berger and its project partners plan to demonstrate the viability 
of a solar-hybrid community microgrid by combining solar and fossil 
fuel-based energy to power several of Barrio Nuevo’s facilities. Mi-
crogrid development could allow the area more flexibility in incorpo-
rating renewable resources while lowering vulnerability to fluctuations 
in fuel prices. And if implemented more broadly, microgrids could lead 
to a more efficient energy infrastructure while reducing the potential 
for widespread outages like those that occurred post-Maria.

Forward-thinking responsibility
With operations on every habitable continent, Louis Berger is one of 
the world’s largest engineering and infrastructure companies. Leverag-
ing their experience and resources, Louis Berger has developed a sig-
nificant Corporate Social Responsibility program, which is committed 
to serving and giving back to communities where its employees and 
clients live and work.

In the short term, Louis Berger’s demonstration project has provided 
an immediate improvement in quality of life for some of Puerto Rico’s 
most vulnerable residents. “I was so happy to hear that when we con-
nected the unit… and the lights went on in the children’s center this 
week, the children could be heard inside shouting with joy and excite-
ment,” Lewis said. As the company is able to integrate more solar-
hybrid mobile generators, the Barrio Nuevo community can expect to 
see a noticeable improvement in their daily life.

For the long-term reconstruction of Puerto Rico’s power grid, the tech-
nologies deployed in the La Perla de Gran Pecio project represent a 
turning point for stable, renewable energy. While Puerto Ricans have 
remained resilient in the face of natural disasters, an updated and in-
novative power system will allow them to live more efficiently and 
stand stronger against the threat of hurricanes.

Beyond Puerto Rico and the Hurricane Maria disaster response, there 
remain areas throughout the world that could suffer similar destruction 
to an outdated power network. By converting to a distributed system 
and reducing the potential impact of a natural disaster, governments 
and energy companies can protect their citizens and customers with 
a more resilient, cost-efficient, and environmentally friendly solution.

The SolaRover serves Hogar El Pequeño Joshua, a shelter for children. The U.S. Army Corps of Engineers has installed or is in the process of installing 
microgrids at several locations.

Information provided by Louis Berger (www.louisberger.com).   
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The popularity of bike sharing programs is growing across the country. 
During a recent visit to Minneapolis, I decided to try out their bike 
share system and ended up really getting to know the city, riding more 
than 20 miles over a couple of days.

Bike sharing programs bring a number of pluses to a community. It is 
a healthy transportation option and an affordable alternative for people 
with flexible transportation needs. It’s also a great way for tourists to 
get acquainted with a city. Bikes are generally well maintained and 
users don’t have to worry about locking them up as long as they stop 
at a bike share station.

I was excited when I learned that my hometown of Tucson, Ariz., would 
be getting a bike share system. The City of Tucson is considered a Gold 
Level Bicycle Friendly City by the League of American Bicyclists and 
has one of the most bikeable downtowns in the nation.

Launched Nov. 17, 2017, the program, called Tugo, has all the ele-
ments to ensure success. It’s starting out with 36 stations and 330 
bikes, with plans to expand. The city has river parks, bike boulevards, 
and cycle tracks as well as more traditional bike lanes. Bike stations 
are strategically placed to take advantage of Tucson’s existing bike 
infrastructure and, in this first phase, are largely centered on the Uni-
versity of Arizona and Downtown Tucson.

It is often said that the Institute for Sustainable Infrastructure’s      
(www.sustainableinfrastructure.org) Envision sustainability rating 
system can rate any infrastructure project. Given my interest in biking, 
bike infrastructure, and sustainability, I was curious to see how Envi-

sion would assess a non-traditional or unique infrastructure program 
such as a bike share. I made a call to the city’s Bicycle and Pedestrian 
Coordinator Ann Chanecka, and we agreed to work together on using 
Envision to assess Tucson’s program.

Upon completion of our review, the program was rated at the Envision 
Gold Level for a number of reasons. It rated well above the Platinum 
level in the Quality of Life category. A few highlights include:

QL1.3 Develop Local Skills and Capabilities — Conserving: While 
the number of local jobs created wasn’t large, the city is working with 
Second Chance Tucson, which finds jobs for people overcoming prior 
convictions, to employ workers for the bike share program. In addition, 
Shift (the operator of the bike share system) only has four national em-
ployees for all of their bike share systems. The rest are locally sourced.

QL2.4 Improve Community Mobility and Access — Conserving: 
The City of Tucson went through an extensive assessment of com-
munity needs, including meeting with local business owners and local 
jurisdictions to coordinate adjacent facilities when selecting locations 
for the stations.

QL2.5 Encourage Alternative Modes of Transportation — Con-
serving: The project provides additional opportunities for public 
transportation, including $5 annual fares for those with low incomes.
 
The bike share program performed at the Gold Level in the Leadership, 
Resource Allocation, and Natural World categories. A few highlights 
include:

LD1.4 Provide for Stakeholder Involvement — Conserving: The 
city performed a crowdsourcing survey to help determine anticipated 
high-use station locations and held numerous public and neighborhood 
meetings on the project.

RA2.2 Use Renewable Energy — Conserving: To conserve energy, 

Tucson, Ariz.’s bike share program, launched Nov. 17, 2017, started with 36 stations 
and 330 bikes.

Overall, the Envision rating system performed well in assessing the sustainability of 
non-traditional infrastructure like a bike share program.

Tucson bike share
Using the Envision sustainability rating system 

to assess a unique project.
By Kevin T. Thornton, P.E., ENV SP, STP

Environment + SUSTAINABILITY
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WSP, Arcadis, Waggonner & Ball, and Yale Urban Design Workshop 
were selected to design resilience measures to minimize flood risk 
and account for sea level rise affecting Bridgeport, Conn.’s South End 
businesses and residents. The project, one of 13 awarded by the U.S. 
Department of Housing and Urban Development (HUD), is part of 
the $1 billion National Disaster Resilience Competition (NDRC), an 

initiative to help communities recover from disasters and safeguard 
against future hazards.

The Connecticut Department of Housing hired this multidisciplinary 
team to design climate change and flood resilience plans to reduce risk 
from future impacts resulting from rising sea levels. Recent storms 
have left streets flooded for days, forcing residents to leave Bridgeport 
for necessities such as food and clothing. Storm impacts have also 
weakened the community’s infrastructure while hindering economic 
growth. 

The coalition will plan and design resilience strategies to reconnect 
communities to the water, create new uses for the city’s waterfront, 

stations are solar powered and hub generators power bike lights. In the 
future it is planned to use bicycle trailers to redistribute bikes between 
stations rather than vehicles.

NW1.7 Preserve Greenfields — Conserving: 100 percent of the sites 
were located on previously developed areas (greyfields), with no con-
crete pads needing to be constructed.

One of the difficulties in rating unique infrastructure projects like a 
bike share program is deciding what is applicable versus not applicable. 
As with any project, while some criteria are obviously not applicable, 
some are more difficult to determine. With the bike share project, the 
applicability of credits came into question much more often.

Most of the time, deciding which credits are applicable is rather easy 
to determine. For example, in this situation it was easy to decide that 
Divert Waste from Landfills (RA1.5) and Preserve Prime Farmland 
(NW1.7) were not applicable. Since the bike share stations were lo-
cated on existing built locations such as wide sidewalks, plazas, and 
parks, there was no grading, demolition, or removal of obstructions; 
therefore, there was no waste to divert. There was also no farmland in 
the vicinity of the stations.

Some of the more difficult credits to determine applicability included 
Use Regional Materials (RA1.4) and Manage Stormwater (NW2.1). As 
mentioned above, there was no grading, no new concrete, etc. How-
ever, the bicycles and stations came out of Chicago. There are very few 
suppliers for bike share infrastructure and Chicago was the closest sup-
plier to the project. We elected to select not applicable for this credit. 

Another example would be NW2.1, Manage Stormwater, which deals 
with improving water storage capacity. The team selected “not appli-
cable” since existing infrastructure was not modified and stormwater 
improvements would have been outside the scope of the project. How-
ever, the credit discusses increasing storage capacity. Should we have 
taken a “no level of achievement” instead of selecting not applicable?

Overall, the Envision rating system performed admirably in assessing 
the sustainability of non-traditional infrastructure like a bike share pro-
gram. I would encourage review of projects using the Envision rating 
system, especially if the project is unique. There will likely be aspects 
of the project that can be easily improved and it will build a knowledge 
base for future endeavors.

Multidisciplinary team selected to design coastal 
resilience for Bridgeport, Conn.

Reducing flood risk

KEVIN T. THORNTON, P.E., ENV SP, STP, is director of sustainability/associate with 
Psomas (www.psomas.com).  

Design features will include a combination of floodwalls, raised corridors, embankments, interior drainage 
improvements, and green infrastructure. Image: courtesy Waggonner & Ball
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foster new development, and revitalize a community sitting five min-
utes from downtown Bridgeport. WSP will be responsible for project 
management, public outreach, civil and geotechnical engineering, and 
environmental assessments. Arcadis will undertake numerical model-
ing and design of coastal flood risk reduction structures and interior 
drainage solutions, environmental assessments, and support stakehold-
er and community engagement. Waggonner & Ball, in collaboration 
with Yale Urban Design Workshop, will lead architecture and urban 
design and coordinate landscape architecture, as well as support public 
engagement.

Design features will include a combination of floodwalls, raised cor-
ridors, embankments, interior drainage improvements, and green in-
frastructure, all integrated with Bridgeport’s South End. The project 
includes the continuation of a Rebuild By Design pilot project, a $6.5 
million stormwater system designed by Arcadis, Waggonner & Ball, 
and Yale Urban Design Workshop, with Reed Hilderbrand. The pilot 
includes a 2.5-acre stormwater park integrated into the urban fabric 
to store and manage rainfall runoff while relieving combined sewer 
system overflows. The park also will enhance recreation opportunities 
in the neighborhood.

“Arcadis has provided resilience strategies to Bridgeport since 2014, 
and through our continuing work with the community, the company 
has first-hand knowledge of the challenges and opportunities the city 
faces,” said John McCarthy, president of water for Arcadis. “Together, 

our team can help outline flood risk reduction methods that will im-
prove the viability of Bridgeport’s downtown while creating a new 
amenity for its residents to enjoy.”

After Superstorm Sandy, Bridgeport was awarded $10 million for 
planning, design, and construction via the Henk Ovink-led Rebuild By 
Design Competition, a multi-stage planning and design competition 
promoting resilience in the areas impacted. Subsequently, Bridgeport 
also received $41 million in federal funds following an application to 
HUD’s NDRC.

“We’re pleased to be part of this effort to increase the resiliency and 
sustainability of Bridgeport’s South End,” said Anthony Moretti, 
WSP’s area manager in Connecticut. 

“Having worked in Bridgeport since the competition phase of Rebuild 
By Design, we are convinced of the substance and character of the 
city and its people. We are also confident of its potential, as well as 
its importance to Connecticut,” said David Waggonner, principal of 
Waggonner & Ball.

The design phase of the project will run through this year with con-
struction activities scheduled to begin in 2019.

Information provided by Arcadis (www.arcadis.com).   

WSP, Arcadis, Waggonner & Ball, and Yale Urban Design Workshop will design resilience measures to minimize flood risk and 
account for sea level rise affecting Bridgeport, Conn.’s South End. Image: courtesy Waggonner & Ball
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Geogrids, strong in tension, confine the soil, transfering forces to a larger area.

Every four years, the American Society of Civil Engineer’s Report 
Card for America’s Infrastructure depicts the condition and per-
formance of American infrastructure. In 2013 and again in 2017, 
America’s roads fared no better than a D grade. This grade is based on 
the physical condition and needed investments for improvement. Short 
of a “magical genie” granting the wish of an unlimited transportation 
infrastructure budget, what can be done to lift our roads from D-grade 
to A+ infrastructure?

The Federal Highway Administration (FHWA) assesses America’s 
road quality primarily by measuring smoothness or, rather, its antonym 
— roughness. The FHWA especially relies on the International Rough-
ness Index (IRI) as the scale used to evaluate pavement conditions. A 
driver’s experience of a road is largely determined by its smoothness. 
Smoothness is an important-enough measure of road quality that con-
tractors are increasingly incentivized by bonus/penalty payments for 
new road construction based on the pavement’s IRI score. 

Using geosynthetics to improve road performance
During summer 2008, the Wyoming Department of Transporta-
tion (WYDOT) funded construction of a seven-mile segment of the 
northbound lanes of Interstate 25. The soft, aged soils beneath the 
road segment on this project were stabilized with geogrid, providing 

a construction platform so strong that the WYDOT eliminated the 
requirement for a spreader to be used on the concrete surface, which 
saved time and money. The resulting pavement surface was so smooth 
that the contractor, Interstate Highway Construction, Inc., qualified for 
an incentive bonus.

A geogrid is a geosynthetic material used to stabilize soil. Soils pull 
apart under tension; compared with soil, geogrids are strong in tension 
and also confine the soil, allowing them to transfer forces to a larger 
area of soil than would otherwise be the case.

One year earlier, WYDOT (using the same road contractor) completed 
the southbound lanes along the same segment of Interstate 25. At that 
time, however, they didn’t place geogrid under the road. Nearly 10 
years after these projects were completed, the northbound, geogrid-
reinforced segment is 30-percent smoother than the non-geogrid south-
bound segment. 

As contractors and transportation departments ensure optimal pave-
ment design, the focus needs to go beneath the surface to stabilize, 
strengthen, and support America’s infrastructure, resulting in sustain-
ably smoother roads.

Geogrids support U.S. investment in road performance.

Aiming for 
A+ infrastructure

TRANSPORTATION

Information provided by Tensar International (www.tensarcorp.com), a 
full-service provider of specialty products and engineering services based on 
advanced soil stabilization and reinforcement technologies. Patented, poly-
meric Tensar Geogrids and Tensar’s Geopier foundation reinforcement piers 
are the primary components of the company’s systems. Contracted services 
include site evaluation, conceptual engineering, design, value engineering, and 
installation advice.    

Channel Sponsor: Tensar International | www.tensarcorp.com
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The Heritage Group opened its new Innovation Center and Research 
Laboratory in Indianapolis in August 2017. While the building and lab 
is a state-of-the-art facility, the associated roads and parking lots were 
also designed and built with state-of-the-practice innovation, features, 
and engineering prowess to ensure optimal performance.

Too often, commercial development focuses on the facility itself with 
less emphasis on the pavement infrastructure. Pavement designs are 
often based on being the least initial cost with little concern for long-
term performance. Construction can be rushed, with little oversight 
and inspection. Too often, the rush to get the facility open for business 
leads to the asphalt being placed in adverse weather conditions that 
should be avoided.

The Heritage Group has extensive experience designing and building 
pavement systems all over the world for a wide range of applications. 
They applied this experience in the design, material selection, testing, 
and construction of the pavements around their new center and lab.

Typical parking lot distresses
The team’s first task was to identify the failure mechanisms most often 
occurring on commercial asphalt parking pavements. They came up 
with the following:

Improper drainage — Parking lots have significant surface area and 
can collect water quickly. Proper drainage is critical to the long-term 
performance of the parking areas.

Cracking — Parking areas can show premature cracking, often at lon-
gitudinal joints or between concrete curbs at the interface with the as-
phalt. Cracks can also be caused by thermal expansion and contraction. 
Once water enters the pavement, expedited damage can occur from 
weakened subgrade, which then leads to fatigue cracking — some-
times described as alligator cracking.

Premature aging — Asphalt placement in parking lots typically re-
quires significant hand work around structures. Besides the asphalt 
mix being more prone to segregation in these hand-placed areas, the 
compaction effort is often done with smaller rollers and is inconsistent. 
This results in pavements having high localized air voids, leading to 
high permeability of air and water due to interconnected voids.

Structural design — Commercial parking facilities tend to be struc-
turally under-designed because of costs and underestimation of truck 
traffic. Local standards for thickness designs of parking areas typically 
vary based on subgrade strength and assumed truck traffic. It’s often 
assumed these parking lots will see no truck traffic, yet certain areas of 
the pavement such as delivery lanes see regular truck traffic and thus 
are under-designed.

Lack of fatigue resistance — Most parking lots never utilize premium 
materials such as modified asphalt binders that have polymers that can 
add flexibility and strength to the pavement. Modified asphalt binders 
can enhance performance, especially in high strain conditions, which 
are often the case in thinner pavement systems.

Heritage Group used innovative engineering and premium materials to pave the parking lot at its 
new Innovation Center and Research Laboratory in Indianapolis.

Building parking lots to last
Heritage Group applies pavement design expertise at its new 

Innovation Center and Research Laboratory.
By Mark Buncher, Ph.D., P.E., and Tony Kriech
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Unique features
The center’s final pavement designs utilized materials and features not 
typical of commercial parking lots or even roads.

Structural design — The roads were designed at 8 inches of com-
pacted 36-mm top size aggregate base, with 4 inches of 19.0-mm 
Superpave hotmix asphalt (HMA), and two, 1-inch lifts of steel slag 
SMA 4.75 mm. The steel slag SMA 4.75 mm mix is identical to the 
current racing surface placed on the main oval of the Indianapolis Mo-
tor Speedway, but with improved binder properties. The parking areas 
were constructed using 6 inches of compacted #53 aggregate base, 3 
inches of 19.0-mm Superpave HMA, and a 1-1/2-inch lift of 9.5 mm 
with dolomite.

Polymer Modified Asphalt (PMA) — Two polymer asphalt systems 
were selected. The roads used a PMA with a unique polymer combina-
tion that graded as a PG 82-22 (true grade 82-26) in the top two 1-inch 
steel slag SMA lifts. The parking areas used a PMA that graded as a PG 
70-22 (true grade 74-24) in the 1.5-inch surface lift of 9.5 mm.

Mix performance testing — Performance testing was conducted on 
the surface mixtures, including IFIT (low-temperature cracking) and 
Hamburg (high-temperature rutting). Results were favorable.

Longitudinal joint sealant — Parking lots contain many longitudinal 
and transverse joints. The area around these joints tends to have higher 
air void levels, making them more prone to permeability, cracking, and 
raveling. An innovative technique to seal these joints from the bottom-
up is called Longitudinal Joint Sealant (LJS) — named by the Illinois 
DOT. 

The Heritage Group’s VRAM product is placed typically at a width 
of 12 or 18 inches on the underlying pavement by either a handheld 
drag box, push cart, or in-line spray bar, prior to the surface lift being 
placed. The heavily modified sealant is designed to wick up into the 
surface mix, thereby filling the voids around the joint, reducing perme-
ability, increasing durability, and keeping the joint from opening up 
over time. Sealant was also applied along the concrete curb to create a 

flexible inner layer to keep the joint between the asphalt and concrete 
impermeable.

Low permeability — A void-filling emulsion was applied to all pave-
ment surfaces. The emulsion (RPE) is designed to permeate into any 
interconnected voids of the surface mix, thereby making it imperme-
able. The unique penetrating qualities of this emulsion, along with 
careful application, is intended to leave little product on the surface 
and not adversely affect pavement friction.

Porous pavement design — In specific parking areas, a specialized 
porous pavement mix was placed with roughly 20 percent air voids 
to quickly drain the water. These porous layers have a subsurface col-
lection basin that slowly releases to retention ponds. This eliminates 
flooding from stormwater runoff.

No bird baths — Before the surface lift was paved to all roads and 
parking areas, a survey was conducted to assess the ability to drain 
without ponding. A small milling machine was used to correct slope 
where needed to enable water to drain. Only a few small areas needed 
to be milled before the final surface lift was placed.

Conclusion
Too often, little attention is given to designing and constructing pave-
ments for commercial properties. This can lead to early distresses, 
requiring crack filling and other repairs that are a poor reflection on 
the business. Innovative engineering and the use of premium materials 
should not just be reserved for highways. The design and construc-
tion of the pavements at Heritage Group’s new Innovation Center and 
Research Laboratory is an example of how long-term performance can 
be achieved, resulting in low maintenance and outstanding life-cycle 
costs long term.

MARK BUNCHER, PH.D., P.E., is director of engineering at the Asphalt Institute 
(www.asphaltinstitute.org). TONY KRIECH is vice president of Research and 
Development at the Heritage Research Group (http://hrglab.com/rd.html). 
This article is reprinted with permission from the spring 2018 issue of Asphalt 
magazine, published by the Asphalt Institute.

In specific parking areas, a specialized porous pavement mix was placed with roughly 20 percent air voids to quickly drain 
stormwater to a subsurface collection basin that slowly releases the water to retention ponds.
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Boone County, Ky., is about as far north as a person can get in the Com-
monwealth. It stretches to the Ohio River, on the other side of which is 
southern Ohio and the City of Cincinnati. Running through the heart of 
Boone County is KY-237, a busy roadway connecting dozens of resi-
dential neighborhoods, commercial areas, and farmland. Cincinnati/
Northern Kentucky International Airport lies to the east of KY-237, 
contributing significant amounts of traffic.

Years ago, Boone County’s leaders laid out a plan for upgrading trans-
portation facilities across the county. Their goal was to improve safety 
and accessibility for county residents and visitors, as well as to intro-
duce multimodal access where it was lacking. One of the key projects 
in support of the plan has been the widening and reconstruction of a 
5.2-mile stretch of KY-237.

Taking improvements one step at a time
KY-237 was previously a two-lane rural roadway with no shoulders 
and steep embankments. Though it traversed large swaths of rolling 
terrain and touched more than 180 residential and commercial parcels 
in Boone County, its inability to support traffic flow and safely accom-
modate non-vehicular modes of travel was becoming evident. 

In addition to the narrow template, substandard horizontal and verti-
cal geometry — resulting in tight curves and poor sight distances — 
introduced challenges. The residential neighborhoods along KY-237 
had made improvements to their own roadways and bicycle/pedestrian 
paths, but KY-237 itself was a different story. So a three-section im-
provement plan was laid out, and Gresham, Smith and Partners (GS&P) 
joined the team as the lead engineer. 

The first section of the project, known as the south section, included a 
bridge widening across US-42 and addition of a large retaining wall to 
preserve a church near the existing intersection. Construction of those 
improvements was completed in the late 2000s. The north section fol-
lowed, with the addition of a single-point urban interchange (SPUI) at 
KY-18/KY-237 to replace the existing at-grade intersection, in order 
to accommodate projected traffic volumes. The team also had to work 
around major constraints related to the airport, primarily relating to the 
elevation of the bridge deck and interchange lighting. New landscap-
ing along the SPUI offered aesthetic improvements. Construction of 
the north section was completed in 2013. 

Improvements to the final section, or middle section, will begin soon 
and include a new bridge over Gunpowder Creek and a multi-lane 
roundabout, which will be one of only a handful in Kentucky. The 
roundabout, at the KY-237/Camp Ernst Road intersection, is initially 
set up for the existing “T” intersection, but also includes accommoda-
tions for a future fourth leg. The bridge over Gunpowder Creek was 
originally going to be five lanes, but a lack of destinations before and 
after the bridge eliminated the need for a middle turn lane. Scaling 
down to a four-lane bridge was a successful cost-saving measure. The 
middle section of the project will be let to construction this spring.

A common thread between all project sections has been the widen-
ing of KY-237 along the entire 5.2-mile stretch from two lanes to five 
lanes, with multi-use bicycle/pedestrian trails introduced on both sides. 
GS&P has been responsible for preparation of alternate alignments, 
grades, drainage design, right-of-way plans, and final plans for all three 
sections of the project. The design also included curb and gutter, storm 
sewer, culvert extensions, new bridges, retaining walls, detention areas, 
detailed erosion control plans, detailed maintenance of traffic plans, 
intersection modifications, and crossroad realignment and connectors.

It’s all about access
The team was aware that, in many cases, similar transportation projects 
would not make an effort to tie neighborhoods back into the new road-
way. But GS&P and Kentucky Transportation Cabinet (KYTC) Project 
Manager Carol Callan-Ramler wanted to go the extra mile in support 

A single-point urban interchange replaced an at-grade intersection to accommodate 
projected traffic volumes.

Improvements to KY-237 have been both functional 
and aesthetic with new landscaping.

Step-by-step upgrades 
bring big changes

Improvements to KY-237 improve safety 
and accessibility for Northern Kentucky residents.

By Jeremy Kubac, P.E.

Transportation
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of connectivity, helping to connect the dots from a regional standpoint. 
The project provides a safer route for children in the local neighbor-
hoods to get to Camp Ernst Middle School, carrying a sidewalk straight 
to the building’s entrance. Multimodal access leading to Boone Woods 
Park was also introduced, offering a significant quality-of-life boost for 
local residents. The county is even extending GS&P’s multi-use plan, 
planning to connect yet another park to the system.

Throughout the project, the team coordinated with property owners 
and utility providers to facilitate access management and minimize 
project impacts. They also provided extensive public engagement 
services throughout all design and construction phases. Additionally, 
utility coordination with a 22-inch, high-pressure Sunoco gas pipeline 
was also necessary at several locations throughout the project corridor. 
A detailed subsurface utility survey was used to adjust grades to avoid 
this critical piece of infrastructure.

In 2017, the Kentucky Chapter of the American Public Works Associa-
tion presented its Project of the Year award to the KYTC, ATS Con-
struction, and GS&P for the KY-237 project. The team was recognized 
for its commitment to high-quality design and maximizing construc-
tion dollars, with the end goal of improving safety for the region’s 
driving public. The project has also been tremendously well-received 
by the public. The improvements are both functional and aesthetically 
pleasing, meeting the needs of this community now and as it continues 
to grow in the future.

Seventeen steel bridge projects earned national recognition in the 
2018 Prize Bridge Awards competition. Conducted every other year by 
the National Steel Bridge Alliance (NSBA), the Prize Bridge Awards 
honor significant and innovative steel bridges constructed in the U.S. 
Recognizing innovative design and engineering, the award is the 
highest honor bestowed on bridge projects by the U.S. structural steel 
industry. 
 
The awards were presented to winners in nine categories covering an 
array of bridge types. Commendations were also given to projects that 
best exemplified sustainability and accelerated bridge construction. All 
structures were opened to traffic between May 1, 2015 and Sept. 30, 
2017.

This year’s National Award winners are:
• Major Span — Sellwood Bridge, Portland, Ore.
• Long Span — Greenfield Arch Bridge, Pittsburgh
• Medium Span — Colville River Nigliq Bridge, Nuiqsut, Alaska
• Short Span — US Route 340, Waynesboro, Va.
• Moveable Bridge — Gut Bridge, South Bristol, Maine
• Reconstructed Bridge — RFK Bridge - Manhattan Approach Ramps, 

New York City
• Special Purpose — Peter Courtney Minto Island Bicycle and Pedestrian 

Bridge, Salem, Ore.

This year’s Special Award winners are:
• Integrated Project Delivery — Rouchleau Mine Bridge, Virginia, Minn.
• Technological Advancement — Folded Steel Plate Girder Bridge, Musk-

ingum County, Ohio

Neponset River Greenway project, Milton, Mass., received a Sustain-
ability Commendation. The Mario Cuomo Bridge project, Tarrytown, 
N.Y., received an Accelerated Bridge Construction Commendation.

Winning projects were selected based on innovation, aesthetics, econo-
my, and design and engineering solutions by a jury of five engineering 
and construction professionals — Michael Culmo, P.E., CME Engi-
neering; Frank Russo, Ph.D., P.E., Michael Baker International; Am-
ber Blanchard, P.E., Minnesota Department of Transportation; Tony 
Hunley, Ph.D., P.E., Stantec; and Dominique Shannon, P.E., Kansas 
Department of Transportation.

For more information about the Prize Bridge Awards competition and 
the winning projects, visit www.steelbridges.org/prizebridge. 

TRANSPORTATION

JEREMY KUBAC, P.E., is a transportation engineer and associate in the Louisville, 
Ky., office of Gresham, Smith and Partners (www.gspnet.com). He has a wide 
range of project experience including highway design, streetscapes, and green 
infrastructure. He also serves as the immediate past president of the Derby City 
Section of the American Society of Highway Engineers. 

Information provided by the National Steel Bridge Alliance, a division of the 
American Institute of Steel Construction  (www.aisc.org).    

Innovative steel bridges 
NSBA announces 2018 Prize Bridge Award winners.

The Sellwood Bridge, Portland, Ore., received a National Award 
in the Major Span category. Photo: courtesy of NSBA
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The Oregon Department of Transportation (ODOT) is responsible 
for managing more than 8,000 miles of state and interstate highways 
within Oregon as well as managing programs related to highways, 
roads, bridges, railways, public transportation services, transportation 
safety programs, and motor carrier regulation. Until recently, ODOT 
managed its transportation assets using legacy systems that ran on 
various technologies, performed functions they were not originally 
designed for, and duplicated data across multiple repositories. Meeting 
government reporting requirements involved months of custom coding, 
manual updating, and vigilant error-checking.

“Oregon DOT needed a faster, more efficient way to capture, 
aggregate, and analyze asset data,” said Lorena Lambert, ODOT 
project coordinator. “We needed to ensure accuracy, run reports, and 
make data readily available to downstream systems and processes.” 

TransInfo, a $3.3 million linear asset management system with a single 
source of truth, was created as the solution. TransInfo was built on 
Bentley’s AssetWise asset performance software, a highly configurable 
solution that created a connected data environment where information 
integrity and availability is assured. TransInfo provides a unified view 
of the entire road network and associated features, integrates all assets 
into a single information and asset management system, and maintains 
seamless spatial representations of all the data. 
 
Asset integration
To meet state and federal reporting requirements, ODOT must 
know what assets it has and where they are located. This challenge 
is complex because the network with which assets are associated is 
constantly changing and the linear nature of roadway information is 
not something that standard asset management or business intelligence 
capabilities can easily manipulate. 

In addition, with road network and feature information residing in 
many local repositories, ODOT struggled with issues of data and 
process duplication. ODOT needed a new, comprehensive, linear 
asset management solution — one that would enable more efficient 
data capture, analysis, and information mobility that would streamline 
processes and improve regulatory reporting.

The systems built in the 1980s reported disconnected, often redundant 
data. While one system could provide tabular reports on highway asset 
locations and another could map maintenance crew deployments, 
no correlation between the two was possible. When system reports 

UAV + SURVEYING

Integrated linear asset 
management

Single source of truth for geo-referenced roadway data boosts 
Oregon Department of Transportation’s efficiency.

By Meg Davis

Reduced effort for data assembly and less reliance on external groups 
substantially reduces overall timelines.
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conflicted, all discrepancies had to be resolved manually and data 
validity was constantly in question. 

One legacy system, the Integrated Transportation Information System 
(ITIS), interfaced with several counterparts to provide a roadway 
inventory and classification service. Although it was aging, ITIS served 
a critical function by creating a data warehouse for information sharing. 
These integrated systems had to continue to function seamlessly while 
TransInfo was being built and tested. 

Overcoming limitations
ODOT used AssetWise as the foundation for TransInfo, its new 
system that reconciles and connects disparate asset data, seamlessly 
maintains a spatial representation of all information, and integrates 
all network assets and asset information systems. It provides a unified 
view of ODOT’s entire road network and its associated features such 
as speed limits and number of lanes. All information and data are 
easily accessible to ODOT and all other consumers. The system also 
interfaces easily with other ODOT systems.

With its integrated linear network management capabilities, AssetWise 
provides a single source of truth for ODOT to manage all roadway asset 
information including spatial network data, inventory and maintenance 
data, asset data, road geometry data, and road classification data. 

Soon after the initial implementation of AssetWise, ODOT also 
began using Bentley’s Transportation Intelligence Gateway (TIG). 
The TIG, which is part of AssetWise, provides powerful and flexible 

operational analytics that are integrated into ODOT’s transactional 
system and uses linearly referenced data. The software supports the 
sophisticated reporting and analysis that ODOT needs to proactively 
manage transportation assets. Using the streamlined process, ODOT 
can perform analysis on any linear-referenced dataset, including the 
standard or custom aggregate and analytical functions to generate data 
extracts. Results can be displayed either on a map or in a tabular format, 
depending on the need. TIG allows ODOT to dynamically segment 
the network and report against its road network in any way they wish 
to support crash statistics, federal reporting, and other measures. It 
also enabled ODOT to overcome the linear reporting and analysis 
challenges that traditional asset management, business intelligence 
capabilities, and GIS software fail to address. 

Expected outcomes 
The Bentley software allowed ODOT to customize the new system 
to achieve specific outcomes that were beyond the capabilities of its 
legacy systems. These included capturing more detailed asset data, 
improving interfaces with other systems, reducing risk during field 
inventories, supporting crash data analysis for improved public safety, 
and providing a solid foundation for ODOT’s future initiatives and 
work. 

TransInfo is extendible and will offer an up-to-date accounting of 
ODOT’s current and future linear assets. ODOT is also developing 
capabilities to capture more detailed geo-referenced data to formulate 
an inventory for budgeting. Field data collection and verification 
will be minimized through the consolidation of inventory data with 

Configurable rules can be defined to summarize and roll up data.
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TransInfo, reducing risk exposure for ODOT personnel and members 
of the public. Additionally, the system supports reporting requirements 
to determine high crash locations and key performance metrics related 
to traffic fatalities and injuries. 

Efficient reporting
In the United States, the amount of federal funding a state receives 
is related to the total traffic measured across its highway network. 
Each year in June, every state must submit a Highway Performance 
Monitoring System (HPMS) report to the U.S. DOT Federal Highway 
Administration. The HPMS report contains information regarding the 
road segments in the state based on a sample of the road segments. The 
requirements change every year and every state struggles to collect and 
submit this data accurately and on time.  

In the past, it took a team of ODOT managers, data analysts, and 
programmers several months to meet the increasingly complex HPMS 
reporting requirements. The process relied heavily on custom coding 
and required collecting data scattered across multiple, homegrown 
legacy databases. Additionally, each year regulators require the 
inclusion of more data — even as delivery time frames decrease. The 
lack of automated error-checking impacted report accuracy, as well as 
downstream business. 

ODOT has increased its efficiency for assembling data and producing 
the annual HPMS extract and other state and federal reports by 60 
percent using AssetWise TIG. In addition, the state of Oregon is 
positioned to more easily comply with the requirements of MAP-21 
and FAST Act legislation, which sets national performance measures 
for congestion, speed, safety, and other measures. New workflows and 
reports have been created for the extract supporting the federal All 
Road Network of Linear Referenced Data network submittal, which 
requires DOTs to submit their linear referencing system to include all 
public roads. 

In addition to reducing the production costs and time required to produce 
reports, AssetWise increases the quality, accuracy, and flexibility of the 
resulting extracts and reports. It prevents many data errors by making it 
impossible for data to be entered incorrectly. AssetWise allows ODOT 
to monitor and analyze large amounts of data, gain insights into status, 
and proactively adjust course before it’s too late.

TransInfo has increased ODOT’s ability to respond to the ever-
changing needs of various safety programs through better data accuracy, 
increased ability to produce both tabular and map-based reports, and 
the option to quickly add new fields to the database to track additional 
data as needed.

The extracts and reports have also been created for the TripCheck web 
application, which benefits Oregon residents who use the app to stay 
informed about road closures and traffic incidents on state highways. 
ODOT has been able to provide data that is quickly accessible, more 
comprehensive, and solidly defensible to customers through enhanced 
reporting functionality and increased accuracy of the captured data. 
This complex reporting was not possible before the implementation of 
AssetWise and the TIG reporting capability.

Five-year payback 
ODOT is just beginning to exploit the full value of the AssetWise 
solution, which has established a single source for corporate highway 
data location referencing. The agency is using AssetWise to deliver 
transportation intelligence to stakeholders through a secure user 
interface, as well as move asset data to Data Warehouse, GIS 
applications, intelligent transportation systems, and data consumers 
across the agency.

Before embarking on this project, ODOT identified the potential 
benefits of implementing Bentley’s AssetWise solution and creating 
the TransInfo system. The department anticipated nearly $6.1 million 
in savings through increased productivity, decreased training time, and 
decreased features inventory support and maintenance. Given these 
tangible results, the project costs could be repaid within five years. 

In just over two years since deploying TransInfo, ODOT has already 
reported significant productivity gains. Using Bentley’s AssetWise, 
annual spatial-layer updates can be done in less than three resource-
months than before. Reporting processes are now 66 percent more 
efficient, with data preparation for federal reporting taking 83 percent 
less time. Costs related to duplicate data entry and downstream data 
checking have been eliminated, and data management is 20 to 25 
percent more efficient. ODOT has also seen labor costs related to field 
data collection, data entry, and maintenance decrease by 10 percent 
and duplication of field-collected inventory data has been mostly 
eliminated.

Additionally, access to accurate, up-to-date information has simplified 
planning for construction projects on the State Transportation 
Improvement Project list. The data ensures issues that could delay or 
impact projects are known up front. Construction plan management 
now takes 15 percent less time using TransInfo. 

TransInfo and AssetWise have enabled ODOT to shift its focus from 
data assembly to data analysis, putting the agency firmly in the business 
of transportation asset management. The solution acts as a business 
intelligence capability to help the agency understand the current state 
of assets, make better maintenance decisions, and proactively manage 
transportation assets.

MEG DAVIS is a senior marketing manager with Bentley Systems 
(www.bentley.com) responsible for the AssetWise solution, including 
AssetWise ECM and the transportation asset management products. 
Prior to joining Bentley, she held product marketing leadership posi-
tions with software companies offering enterprise asset management 
and transportation asset management solutions. 
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Here at Civil + Structural Engineer magazine it has been amazing 
to witness how quickly UAV and drone applications have become 
integrated into the AEC industry, with many firms either hiring or 
partnering with FAA-certified pilots and video production teams to 
produce dynamic marketing materials, document project phases, and  
create 3D models. The amount of interest and content related to UAV 
has grown so fast that we created a focused section of our website and 
print magazine on the topic (www.csengineermag.com/category/uav-
surveying/). 

A drone video contest was the perfect excuse for us to get a look at 
some of the work that our industry is doing. So we created the Engi-
neering Drone Video of the Year Award (EDVY). The stakes were high 
with a $500.00 prize for the winner of the award. And it came as no 
surprise the level of quality of all the submissions. 

Aerial Buzz, a division of Spiracle Media (www.spiraclebuzz.com) 
based out of Charlotte, N.C., claimed the award with their dynamically 
produced video packed with a variety of aerial angles overlooking the 
features of the Atherton Mill site. Aerial Buzz worked with Engineer-
ing Consulting Services (ECS) to document and produce the video. 

“It is unique to work with a firm that is trying to maintain the character 
of the property while adding to a vibrant part of the city. I thoroughly 
enjoyed flying around the tall brick South End chimney and classic 
railroad line. My favorite part has been watching the property grow 
from the bare ground, to columns and structures in place, to finally a 

completed six-level parking deck, completed stores, and living spac-
es,” said Thomas Wilson, director of Drone Operations and creative 
specialist for Aerial Buzz and the UAV pilot for the winning video. 

The changes I've seen
We had a chance to ask Wilson and the other finalists how the industry 
has changed since they first became involved and where they think it 
will be in the next five years. 

“I started in April 2012 with a Phantom 2 with a three-axis gimbal 
and a Go Pro camera. Fast forward eight versions later and I’m fly-
ing a Phantom 4 Pro. Since 2014, DJI has manufactured three types 
of Inspires, three types of Mavics, two types of Matrices, the Spark, 
and most recently, the Mavic Air. The drone field is certainly saturated 
when it comes to drones available for purchase,” said Wilson.

ERO Architects began using aerial drone videos over three years ago. 
“We bought the equipment to highlight the construction status of our 
buildings as they go through each phase of their progress until they are 
completed for the final owner to move in. We have seen more videos 
produced now with aerial drone shot perspectives. They are becoming 
as common as a shot with a camera on a tripod,” said Brian Godinez, 
principal and chief marketing officer for ERO Architects.

The next five years
There is agreement among the finalists that Federal Aviation Administra-
tion (FAA) regulations will be changing. “There is a big push to get the 
FAA to be less strict on flights over people and to allow flights beyond 

uav + surveying

2018 ENGINEERING DRONE VIDEO 
OF THE YEAR AWARD

The winner and finalists of the first annual Engineering Drone video of the 

year award give their thoughts on the rapidly changing UAV industry

By Donovan Brigham

www.csengineermag.com/category/uav-surveying/
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visual line of sight (VLOS). You could accomplish so 
much from an inspection/mapping/search and rescue 
standpoint if VLOS was loosened. If future drones are 
built to be more efficient and the potential risk of injury 
from a crash is lessened, then I can see the FAA giving 
out more waivers to certified pilots. This would change 
the game when it comes to expansive capabilities,” said 
Wilson. He also sees the number of pilots decreasing 
over the coming years.

“I think you’ll see more and more drone pilots being 
downsized by two things.

“First, I think autonomous drones are the future. It 
might be two to three years from now or it could be 
10 years from now. As drone technology evolves, the 
pilot is going to be minimized to just maintaining flight 
safety. You can already see it in some of our current ap-
plications. When I go to map a construction site, I build 
a flight path in an application such as DroneDeploy. 
Once I arrive on scene, I set up the drone, go through 
my pre-flight checklist and then hit one button. The 
drone flies the mission without me touching a single 
control. The key to being successful in the future comes 
down to experience and knowing how to capture the 
data using an array of tools.

“Secondly, the barrier to entry is low right now to fly 
legally. To get your drone license, you pay $150 for 
the test. If you pass, you have to purchase a drone and 
get basic liability insurance. All in all, that isn’t very 
much. If and when the FAA starts to enforce illegal 
drone flying, that will only benefit the people currently 
in the field doing it the right way. Fines are pretty hefty 
if you don’t follow the proper rules and laws. When 
the FAA starts to come down on people flying over 
400 feet, or commercial operators posing as hobbyists, 
then you will see a number of people give up because 
it’s not worth the risk. A lot of people considering this 
field decide against it because of the complexities of 
drone technology, understanding the waiver/authoriza-
tion process, the complicity of airspace knowledge, etc. 
The people who get in early and establish a reputation 
of operating properly will be standing in a great spot in 
the future.”

It is clear that this is a fast moving industry and I think 
we can expect future submissions to the EDVY award 
contest to continue to become more and more impres-
sive. Congratulations to Aerial Buzz, ERO Architects, 
and CCA Techos. Be on the lookout for information on 
next year's contest.

DONOVAN BRIGHAM is the art director of Civil + Structural 
Engineer magazine (www.csengineermag.com). He can be 
contacted at dbrigham@zweiggroup.com. 

Aerial Buzz
Charlotte, North Carolina
Website: www.spiraclebuzz.com
Watch the video: csengineermag.com/engineering-drone-
video-year-award-goes-spiracle-mediaaerial-buzz/
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ERO Architects
McAllen, Texas
Website: www.goero.com
Watch the video: csengineermag.com/2018-engineering-
drone-video-year-finalist-ero-architects/

FINALIST

CCA Techos
Guadalajara, Mexico
Website: www.ccatechos.com/
Watch the video: csengineermag.com/2018-engineering-
drone-video-year-finalist-cca-techos/

FINALIST

csengineermag.com/engineering-drone-video-year-award-goes-spiracle-mediaaerial-buzz/
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Geospatial specialist 3D Laser Mapping introduced a system to monitor 
underground construction and mining projects. PROCESSMONITOR 
LIVE is a LiDAR-based platform that provides real-time, automated 
measurements of underground surfaces. Designed to be deployed in 
underground mining, construction, and tunnel environments, the scanner 
and software package provides a visual representation of surface change 
in processes such as sprayed concrete application, tunnel construction, 
and stability monitoring.

The mobile solution can be fixed in place, attached to heavy machinery, 
or mounted to construction vehicles to eliminate the need for manual 
measurements, increasing health and safety for onsite teams. The scanner 
and software package was originally designed in response to a request 
from Jetcrete, a specialist shotcrete operator based in Australia, and has 
been used extensively by its underground mining team.

“PROCESSMONITOR LIVE is the only choice for those looking for 
a simple-to-use, real-time, LiDAR platform which has been designed 
specifically for underground construction use,” said David Primhak, 

sales and marketing director of 3D Laser Mapping. “Automatic change 
detection can make the difference between projects being completed 
on time and with zero incidents in environments that are notoriously 
hazardous for workers. This intelligent software package offers a real 
opportunity not only to improve the efficiency of construction processes, 
but also to automate tasks that are time consuming and complex to 
manage and monitor.

“For sprayed concrete applications, this package helps save money 
through wasted materials as it can measure the thickness and quantity of 
applied shotcrete at each stage of the process,” Primhak said. “For tunnel 
construction and maintenance projects, the system can measure changes 
in the target surface whether as an early warning signal of displacement 
or as a way of measuring and monitoring the excavation process.

“Each scanner can be set to take measurements automatically or 
manually, either on demand or repeatedly over a period of time. The 
software interface is so easy to use and interpret that it can be used by 
anyone who can use a smartphone,” he said.

PROCESSMONITOR LIVE offers site operations and management 
teams real-time visual intelligence at the touch of a button, without the 
need for numerous static scanners or prisms.

Information provided by 3D Laser Mapping (www.3dlasermapping.com).   

Tunnel surveys
3D Laser Mapping introduces an automated 

underground monitoring solution.

uav + surveying

A scan of a tunnel construction project using the PROCESSMONITOR LIVE 
system real-time interface.
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The U.S. Environmental Protection Agency’s (EPA’s) Water Modeling 
Workgroup has hosted a series of free webinars to help water quality 
professionals better understand surface water quality modeling and 
how models can be used to solve common problems that face water 
quality regulators. The webinars are focused on modeling as it applies 
to the Total Maximum Daily Load (TMDL), Standards, and Water 
Quality Permitting Programs, but they are applicable to a wide range of 
audiences. 

These two-hour webinars cover modeling basics such as selecting, 
developing, and running hydrology and water quality models to modeling 
specific pollutants and parameters (e.g., nutrients, sediment, and metals), 
specific types of models, and emerging issues in water quality modeling. 
Webinars currently available include:
• Water Quality Models 101 — What Are These Things?
• Brick by Brick: How Water Quality Models are Developed
• Interpreting and Using Water Quality Models

• Nooksack River QUAL2Kw Temperature Model and Climate Change 
Scenarios

• Modeling Nutrients: Nutrient Cycles, Potential Impacts on Water Quality, 
and Developing Nutrient Endpoints

• Modeling Nutrients in Rivers, Streams, Lakes, Reservoirs, and Estuaries
• Sediment Modeling — Part 1
• Sediment Modeling — Part II
• Modeling Dissolved Oxygen
• Watershed Modeling Using Hydrological Simulation Program – FORTRAN 

(HSPF)
• Introduction to Environmental Fluid Dynamics Code (EFDC)
• Introduction to Soil and Water Assessment Tool (SWAT)
• Introduction to Water Quality Simulation Program (WASP)
• EPA’s Stormwater Management Model (SWMM)
• Introduction to EPA’s Watershed Management Optimization Support Tool 

(WMOST) v3

Webinars are recorded and archived on EPA’s website at www.epa.gov/
waterdata/surface-water-quality-modeling-training.

News articles and reports increasingly cite fire and seismic safety 
concerns related to wood design and construction with a call for more 
research. The Think Wood Research Library, launched in 2017, is now 
stocked with nearly 900 unique pieces of research to aid architects, 
engineers, and other industry professionals in building safe, high-
performing buildings that can stand the test of time.

The Think Wood Research Library offers several studies that address 
the fire performance of wood, including calculating the fire resistance of 
exposed wood members.

Seismic concerns pose another design challenge, particularly in active 
seismic regions of the United States. Many studies available in the Think 
Wood Research Library evaluate the seismic performance and resilience 
of wood buildings.

In addition to fire and seismic resources, the library houses case studies, 
reports, and research papers on a range of other design topics — from 
acoustics and vibrations, to energy and environment, to building codes 
and cost.

Check out the full Think Wood Research Library at https://research.
thinkwood.com/resource.

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

Information provided by Think Wood (www.thinkwood.com). 

Continuing Education

Water modeling basics

Safe wood design 
and construction

Free, two-hour EPA webinars address surface water quality topics.

Think Wood Research Library offers fire and seismic studies.

The Natural Hazards Engineering Research Infrastructure (NHERI) Experimental 
Facility at the University of California, San Diego provides a large, high-performance, 

outdoor shake table to support research in structural and geotechnical earthquake 
engineering. Recent seismic events — as well as research into material performance 

— have given designers and engineers critical insight into how buildings perform 
under such stress, which is reflected in building code and project applications.

www.epa.gov/waterdata/surface-water-quality-modeling-training
https://research.thinkwood.com/resource
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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.

01. Steel construction digital manual

02. Phosphorus 
recovery from 
wastewater

03. FRP cantilever sidewalk system

The American Institute of Steel Construction (AISC) 
released the digital version of its 15th Edition Steel 
Construction Manual. The subscription-based product 
provides access to the information in the full manual 
including the most recent revisions. Features include 
access with AISC username and password from 
anywhere with an internet connection, completely 
web-based using HTML 5 — no plug-ins or software 
to install, embedded hyperlinks for references, 
detailed table of contents, fully searchable text, and 
exact reproduction of the print edition — tables 
appear in aligned, two-page spreads and equations 
appear exactly as shown in the manual. 

CNP – Technology 
Water and Biosolids, 
a division of Centrisys 
Corporation, said its 
patented CNP AirPrex 
phosphorus recovery 
technology reduces 
problematic struvite 
buildup in wastewater 
treatment plants, 
improving overall 
plant efficiencies, 
including dewatering 
improvements, resulting in significant operational 
cost savings for treatment plants. The AirPrex 
process either sequesters struvite, leaving it in the 
biosolids stream for land application on farm fields 
as fertilizer, or recovers struvite, separating it from 
the biosolids stream. Once separated, the struvite 
can be used as a beneficial slow-release fertilizer.

Composite Advantage’s Fiber Reinforced Polymer 
(FRP) FiberSPAN-C cantilever sidewalk system 
provides pedestrian access without exceeding load 
capacity. FiberSPAN-C panels are 80 percent lighter 
than reinforced concrete panels. And, because the 
cantilevered sidewalk is prefabricated, construction is 
quicker and installation costs are lower, the company 
said. FRP cantilever sidewalk can be fastened to 
supporting longitudinal steel beams with connection 
clips bolted into steel plates embedded inside the FRP 
panels. FRP is resistant to corrosion from chemicals 
and water. A non-slip polymer aggregate overlay can be 
factory-applied to enhance pedestrian safety. 

American Institute of Steel Construction
www.aisc.org/publications 

CNP – Technology Water and Biosolids
www.cnp-tec.com 

Composite Advantage
www.compositeadvantage.com 
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Zweig Group just released its 2018 Policies, Procedures & Benefits Survey 
of Architecture, Engineering, Planning and Environmental Consulting 
Firms. The report covers many of the questions that firm leaders are faced 
with when they look to develop their firm’s administrative policies and 
set their annual budgets. The survey addresses maternity/paternity leave, 
paid time off, professional development, compensation, relocation, 
401K plans, group health insurance, and more. 

In an age when Harvey Weinstein was removed from his own company 
for salacious accusations and the president of the United States has 
been caught up in numerous scandals and harassment claims, we find it 
amazing that fewer companies in the AEC industry would have formal 
sexual harassment policies in place than there were three years ago. In 
2015, 96 percent of responding firms stated they have formal policies in 
place prohibiting sexual harassment. This year only 86 percent stated they 
have a formal policy in place. In an industry that is more than 70 percent 
male, these kinds of programs not only protect the individuals in the firm 
from harm, but also protect the firm itself from a legal perspective. 

Though this trend is somewhat disturbing, we found the seemingly lax 
nature of policies and procedures addressing drug use and harassment, 
perhaps, to be more indicative of firm cultures that are addressing a 
changing workforce rather than complete oversight or negligence on 
these issues. Human resources (HR) is changing quickly. In an article 
posted by the Society for Human Resource Management (SHRM), Kate 
Bischoff, an employment attorney in Minneapolis, said, “HR is moving 
from processing paper to making sure individuals feel valued in the 

organization.” In the same vein, by moving away from zero tolerance 
policies, “Organizations have to figure out a scale for harassment and 
build policies around what they as an organization can tolerate,” Bischoff 
said in a follow-up interview. “Social media has become a 24/7 happy 
hour for co-workers. It seems like every case I work on, social media is 
a major component of the case.”

Zweig Group’s survey found that the average HR director in an AEC 
firm has about 18 years of experience and earns a base salary of $97,000. 
Most firms (74 percent) paid out a bonus to their HR director last year. 
The median HR director’s bonus, as a percentage of their salary, was 6.3 
percent. Forty-four percent of all responding firms did not have a full-
time HR department, meaning that the staff handling HR functions also 
handle other responsibilities in the firm. In the absence of a full-time HR 
director, the most common titles of the person who is in charge of human 
resources was HR Manager and HR Generalist.

Ninety-one percent of responding firms contribute to 401K plans for 
staff. Of these, the average contribution was just under $250,000, or 
$3,600 per employee. This came to just under 3 percent of the firm’s net 
service revenue, which is gross revenue minus subconsultant fees and 
reimbursable expenses. 

Equipped with the knowledge found inside Zweig Group’s 2018 Policies, 
Procedures & Benefits Survey, firm principals and HR practitioners can 
make informed decisions regarding the budgets and benefits packages 
that they will deploy in the coming year. In the context of remaining 
competitive in an ever-changing industry, knowing how your competitors 
are handling HR can give your firm the tools it needs to make sure 
employees are getting the best benefits package you can provide.

For more information, check out the 2018 Policies, Procedures & Benefits 
Survey at https://shop.zweiggroup.com or contact reseach@zweiggroup.com. 

WILL SWEARINGEN is director of Research. He can be contacted at             
research@zweiggroup.com. 
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