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From the publisher

MARK C. ZWEIG
mzweig@zweiggroup.com

Spring cleaning
Spring is in the air and it’s a good time to do some cleaning! Start with those office bookcases. What do you have 
on those shelves? Clear out some room so there’s a place for all of your future issues of Civil + Structural Engineer 
magazine! We’re making some changes on our covers and they should be more beautiful than ever.

It’s also a good time to do some cleaning out in your digital life. Get away from those social media sites that drag 
you into pointless dramas and waste too much of your time. At least “unfriend” or “unfollow” those who have 
never-ending negative points of view. They will suck you down into their vortex of unnecessary drama. 

It’s also a good time to do some cleaning out in your organization. The people who don’t get their job done and 
constantly make excuses for it — maybe they should find new homes. Ditto for those who cause too many problems 
with other people. Engineering is a team sport. We need good team players. Clean out those who aren’t able to 
function the way you need them to.

Clear out the little projects that you should have attended to weeks or months ago. Sometimes these little jobs that 
we procrastinate doing cause a lot of stress. If you finish these “do list” items you may find that you really feel 
liberated and ready to take on bigger challenges. While you’re at it, don’t forget to take a hard look at your physical 
office. Have a year’s worth of Wall Street Journals that you are going to read some day? Dump ’em to make room 
for Civil + Structural Engineer. Ditto for dog-eared plans from jobs closed out three years ago, books you will never 
open again, and those tons of brochures mailed to you or “dropped off” by sales people trying to get you to specify 
their products. Don’t forget to open the blinds, let in the light, clean off the surfaces, and purge the file drawers, too.  

Last, back home, clean out that closet. Do you really need to save those too-tight jeans you bought 25 years ago 
and wore to paint your first house? If not, dump ’em. How about the blue blazer that is three sizes too small but 
you might be losing weight soon and could wear again. Or you could be like me and have a drawer full of argyle 
socks that your mother-in-law buys you every Christmas but conveniently fails to notice that you never wear. Get 
rid of ’em. All of this cleaning is good for the soul. So now it is time to cleanse your mind and fill it with some new 
information. We have what you need right here in our April issue! And when you finish it, pass it on to a coworker 
or friend who would like to learn more about what you do!

Spring is a good time to clean 
out office, digital, organizational, 
and personal clutter.
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ENGINEERING OUR FUTURE

Don’t be the entitled one

In previous columns, I talked about risk and taking vague direction and running with it. This month we will 
explore a related topic — entitlement and work ethic. Our organization does not buy into the notion that 
Millennials don’t work as hard as previous generations or other similar stereotypes. Some of the hardest 
working people on our staff are young Millennials. That being said, there is a cultural problem unique to the 
time we live in that is becoming more of a problem: entitlement. 

The digital age has certainly made this more of a problem because so many people are connected and aware 
of what others have and are doing that we are becoming obsessed with fairness and equality in all things. 
This is leading to an erosion of the value of humility and hard work. People want everything faster and easier 
and how can you blame them. Nearly anything you want is a click away in today’s society. We are being 
programmed to think about everything in that way, but it never translates to the workplace. I see many people 
who have unrealistic career goals and, if those goals are not being met by their current organizations, they 
are far too vocal about it. 

Don’t get me wrong, I love ambition; that is the focus of this column every month. But ambition is strategic, 
it is humble, and it is focused on whatever it takes to advance. Entitlement on the other hand is not strategic, 
it is not humble, and it believes in getting things before they are earned. You must earn your way in a career 
today, just like you did 50 years ago. Career development is not faster and easier today. In fact, it is harder in 
many ways. Just as there are now hundreds of choices for every product you can imagine, there are hundreds 
of people who can do your job, and that makes you lucky to have your job. 

All the firm leaders I work with value and notice work ethic — or lack of it — every day in their people. 
Work ethic does not develop with an entitlement mindset. It develops from a humility and willingness to do 
anything at any level to advance the company and themselves. Be realistic about what it takes to get ahead in 
the workplace and make sure you are giving 110 percent before you go on a campaign to expose the so-called 
injustices of the system. You will be noticed for hard work eventually, and you will be rewarded more than 
you can imagine. And always remember this: You are not entitled to anything, ever. 

Entitlement is a widespread 
cultural problem that is 
derailing career paths.

 CHAD CLINEHENS, P.E., is Zweig Group’s executive vice president. Contact him at cclinehens@zweiggroup.com.
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call Construction Specialties at 1-888-621-3344 or visit www.c-sgroup.com.
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Benchmarks

Zweig Group released the first of its Spotlight Surveys series, Work Travel & Reimbursement. This digital 
product offers an in-depth look at firms’ policies related to business-travel reimbursement. The inaugural 
Work Travel & Reimbursement Survey implements some new data breakdowns that readers of other surveys 
have requested. For example, readers will be able to see the percentage of respondents that offer specific 
engineering services, in addition to firms’ broad markets within the industry. 

Among the findings of the Spotlight Survey is firms’ willingness to provide front-end coverage of employees’ 
personal travel costs conducted in conjunction with business travel, with either the expectation of repayment 
or the deduction of the costs from the employees next paycheck. About 16 percent of firms said that they 
would prepay for employees’ personal travel expenses when that travel is conducted in conjunction with 
business travel. Almost 11 percent of responding firms allow employees to repay them at a later date, versus 
deducting the amount from their paychecks, which happens at about 5 percent of firms.

Firms in the architecture/interiors (67 percent), single-discipline engineering (20 percent), and multidiscipline 
engineering (11 percent) are most likely to prepay for employees’ personal travel expenses with the expectation 
of being repaid later. In particular, firms based in the Middle Atlantic and South Atlantic regions were more 
likely to offer this benefit, as do a greater proportion (61 percent) of firms with fewer than 50 employees. 

Though it’s interesting to note where these practices are taking place, it’s almost more interesting to see 
where they aren’t. For example, no fast-growth firms — those that have experienced an annual revenue/staff 
growth of 20 percent or more during the last three years — reported prepaying for employees’ personal travel 
expenses, and only 14 percent of very high profit firms — those with an annual net pre-tax, pre-bonus profit 
on net service revenue of 15 percent or more during the last three years — reported doing so. These numbers 
suggest that growing firms are less likely than firms overall to extend this “prepay option” to their employees. 

The inaugural Work Travel & Reimbursement Survey is available for purchase at https://zweiggroup.com/p-
2252-travel-reimbursement-2016. 

ANDREA BENNETT is research & publications manager for Zweig Group. She can be contacted at research@zweiggroup.com.

Reimbursement for work-related travel
By Andrea Bennett

https://zweiggroup.myshopify.com/collections/2016-surveys/products/travel-reimbursement-spotlight-survey-2016?variant=30152862017
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Newforma software provides the tools you need to slash 
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on the rise

Fred Cummings

Youssef Elzein, P.E.

Mark T. Pitterle, Ph.D., P.E.

Kathleen Brady, AICP

Peter Gertler, AICP

Ann Johnston

Scott Goehri, P.E., ENV SP

Andrew Nickerson, P.E., QSD, 
ENV SP

Awards, promotions, and new hires
Fred Cummings is now leading Hatch’s Infrastructure Division in Western North America. Based 
in Vancouver, Cummings will be responsible for business strategy and operations and for client and 
partner engagement. 

Skelly and Loy hired Mark T. Pitterle, Ph.D., P.E., as regional director of business development for 
its Pittsburgh office. His project focus is with rural water and wastewater services, green stormwater 
infrastructure, acid mine drainage treatment, and sustainability/life cycle assessment. Sandra K. 
Basehore and Gerald W. Longenecker, P.E., were named executive vice president-Environmental 
Services and executive vice president-Engineering Services, respectively, at Skelly and Loy.

Peter Gertler, AICP, joined HDR in the firm’s Oakland, Calif. office. He will work with HDR 
clients around the globe to advance their visions for smart, sustainable mobility solutions. Scott 
Goehri, P.E., ENV SP, was named director of professional services for HDR’s Transportation 
Business Group. Kevin Bergschneider, water program leader in HDR’s Denver office, was 
elected vice president of the American Water Works Association. 

WSP | Parsons Brinckerhoff appointed several employees to senior vice president and vice 
president positions in its U.S. buildings practice. Newly appointed senior vice presidents include 
Herbert Els, Building Technology Systems (BTS) department head in San Francisco for the 
last three years and national BTS practice leader starting in 2015; Daniel Hurley, assuming a 
larger role with project delivery and client management; Mark Montgomery, managing director 
of the buildings’ office in Denver (including Boulder and Kansas City); David Sinz, managing 
director of the buildings’ office in Houston; and David Wright, co-manager of the buildings’ 
office in Richmond. Vice president promotions include Esteban Anzola (NYC - Structures); 
James Coppage (Richmond - Systems); Lindy Damato (San Francisco - Systems); Jay Goode 
(Dallas - Systems); Adam Kyle (San Francisco - Built Ecology); and Scott Petit (Boston - 
Commissioning). 

Youssef Elzein, P.E., joined Passero Associates in its Dayton, Ohio office as a senior project 
manager in the Airport Group. He has more than 30 years of experience in airport project planning, 
design, and analysis, and in construction and project management.  

Psomas appointed Kathleen Brady, AICP; Ann Johnston; and Andrew Nickerson, P.E., QSD, 
ENV SP, as principals of the firm. Brady, leader of the firm’s environmental planning team, has 
focused on environmental assessment projects for public and private clients. Johnston, resource 
management team leader, specializes in assessment and integration of biological data into 
environmental documentation. Nickerson has 20 years of experience providing civil engineering 
design of public transportation infrastructure and private residential, commercial, and institutional 
facilities.
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with Triton Stormwater Solutions. 
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gets the most eco-friendly system made.

Our LEED certified underground 
chambers allow for a wide range  
of pollutant abatement systems,  
ease of maintenance and the ability  
to re-create natural hydrology. With 
Triton, Low Impact Development (LID)  
is an easy win-win for everyone  
– and everything.

Learn how Triton Stormwater  
Solutions eco-friendly and  
cost-efficient chambers  
can make a difference  
on your next project at 
www.tritonsws.com.
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Every month, Civil + Structural Engineer provides additional 
columns and articles online to supplement the content in this 
print issue. Check out the following articles posted online with 
the April issue:

Project Profitability: Successful designer/client relationships
By Howard Birnberg, Association for Project Managers

It is crucial for design firms to provide high-quality service to keep their clients 
satisfied. Many design practices obtain the largest part of their work from 
repeat clients. One financial industry observer has identified five keys to client 
retention: respect, communication, service, satisfaction, and loyalty.
 
It is surprising how many design professionals fail to fully understand their 
clients’ needs and wants. Many designers have little interest in learning about 
client priorities, methods of operation, or information needs. Some professionals 
are even condescending to clients. These designers have the attitude that they 
know what is best for the client and want no interference. Unfortunately, these 
designers forget whose project it actually is. Every owner/client is different, 
and their needs and wants also vary. However, there are some needs that are 
common to most owners.

Read the entire article at http://tinyurl.com/projectprofit-apr16.  

Self-paced software training takes off in the cloud
By Michelle Rasmussen, ASCENT Center for Technical Knowledge

With almost every state requiring mandatory continuing professional 
development, engineers are looking for ways to hone and upgrade their 
skills on a continuous basis. While inclination is not usually lacking, 
time is often a problem. Today, new online ways to learn make it easier 
than ever to squeeze skills development into a day busy with projects 
and home life.

E-learning offerings bundle together step-by-step procedures, hands-on 
lessons, review questions, and quizzes to track progress. All a learner 
needs to do is sign up, sign on to the Internet, and get going. While 
some people like the traditional printed training guides and e-books, 
learning in the cloud will appeal to those who live online and expect a 
commensurate level of service.

Read the entire article at http://tinyurl.com/learning-apr16.  

 Civil + Structural Engineer Online

WE MANUFACTURE • WE INSTALL
WE SAVE YOU MONEY
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Events

April

Becoming a Better Recruiter
April 7, 2016, Washington, D.C.
Aug. 11, 2016, Minneapolis
Become more comfortable approaching great talent and learn how to 
promote the firm, its culture, and career opportunities and advancement.
https://zweiggroup.com/seminars/better_recruiter 

Congress on the Future of Engineering Software
April 7-10, 2016, Scottsdale, Ariz.
COFES is a think tank and technology summit gathering executives 
from design, engineering, architectural, development, and technology 
companies to discuss best practices for managing change.
www.cofes.com 

Geo-Americas 2016
April 10-13, 2016, Miami Beach, Fla.
The 3rd Pan-American Regional Conference on Geosynthetics — hosted 
by the North American Geosynthetics Society — includes short courses, 
technical sessions, panel discussions, and keynote lectures addressing a 
range of topics.
www.geoamericas2016.org 

SPAR 3D Expo & Conference
April 11-14, 2016, The Woodlands, Texas
Conference and exhibition focused on end-to-end business and technology 
considerations for 3D measurement and imaging for industrial facilities; 
building, architecture, and construction; and civil infrastructure.
www.sparpointgroup.com/international

Joint Rail Conference
April 12-15, 2016, Columbia, S.C.
All aspects of railroad (freight and passenger) civil, mechanical, electrical, 
and systems engineering, as well as rail safety, planning, design, financing, 
operations, and management.
www.asme.org/events/joint-rail-conference

Becoming a Better Project Manager
April 13, 2016, Chicago
May 3, 2016, Fayetteville, Ark.
May 10, 2016, Los Angeles
June 7, 2016, Washington, D.C.
July 12, 2016, Charlotte, N.C.
This course provides a fundamental understanding and some specific 
tools that new and aspiring project managers can use to be more effective.
https://zweiggroup.com/seminars/better_pm 

Building an Entrepreneurial Firm
April 13-14, 2016, Dallas
June 8-9, 2016, Chicago
Taught by Mark Zweig, this one-day seminar is 
specifically designed for entrepreneurially minded 
leaders in the architecture, engineering, planning, 
and environmental industries. It was designed to 
help your firm blow past static, incremental growth 
and become a benchmark in the industry.
https://zweiggroup.com/seminars/baef 

Advanced Project Management
April 14, 2016, Chicago
May 4, 2016, Fayetteville, Ark.
May 11, 2016, Los Angeles
June 8, 2016, Washington, D.C.
July 13, 2016, Charlotte, N.C.
Specifically developed to help higher-level design 
and technical professionals develop advanced 
leadership and management skills to better lead 
projects and clients.
https://zweiggroup.com/seminars/advanced_pm 

GBA Spring Conference
April 14-16, 2016, Dallas
Annual Geoprofessional Business Association 
conference focuses on “Optimizing Performance 
for Our Firms and Our Clients: Professionalism 
in Motion.”
www.geoprofessional.org/index.cfm?pid-10292 Get FREE technical and informational

downloads at www.crsi.org!

Time-saving webinars
and design guides.

Useful design aids for reinforced concrete. On demand.
Visit www.crsi-learning.org for a list of topics.

www.crsi.org
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ACEC Annual Convention and Legislative Summit
April 17-20, 2016, Washington, D.C.
A/E industry policy and political lobbying issues plus the Engineering 
Excellence Awards Gala, which recognizes engineering achievements 
for 2015 throughout the world.
www.acec.org/conferences/annual-convention-2016 

The Concrete Convention and Exposition
April 17-21, 2016, Milwaukee
American Concrete Institute spring meeting features education and 
technical sessions and committee meetings, where standards, reports, 
and other documents are developed.
www.concrete.org/events/conventions.aspx 

Design-Build in Transportation
April 18-20, 2016, Charlotte, N.C.
More than 800 attendees from the private and public sectors are 
expected for this event dedicated to enhancing the use and delivery of 
design-build in the transportation sector.
https://www.dbtranspo.com 

Becoming a Better Seller
April 21, 2016, Kansas City, Mo.
May 5, 2016, Tampa, Fla.
July 7, 2016, Denver
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/better_seller 

The World Tunnel Congress
April 22-28, 2016, San Francisco
As many as 600 technical presentations, 250 
exhibitors, and 2,500 to 3,000 attendees exchange 
experiences and ideas from past, current, and 
future tunneling projects.
www.wtc2016.us 

Post-Tensioning Institute Convention
April 24-26, 2016, Long Beach, Calif.
Technical sessions, committee meetings, 
networking events, and an industry trade show 
dedicated entirely to post-tensioning.
www.post-tensioning.org/page/pti-convention 

M&A in a Day
April 26, 2016, Charlotte, N.C.
One-day session covering all phases of a 
transaction, from developing a strategy to post-
deal integration.
https://zweiggroup.com/seminars/maiad 

May

Municipal Wet Weather Stormwater Conference
May 16-18, 2016, Nashville, Tenn.
Sponsored by EPA Region 4 and the Southeast Chapter of the 
International Erosion Control Association, presentations will inform 
MS4 operators, consultants, contractors and others practicing in the 
discipline of stormwater management, stormwater quality, and erosion 
and sediment control.
www.ieca.org/conference/regionals/nashvillems4.asp 

Structural Design Topics in Wood Construction
May 16-18, 2016, Roanoke, Va.
Virginia Tech short course offers topics often faced by wood design 
professionals but for which background information and references are 
not readily accessible.
www.cpe.vt.edu/sdtwc/index.html  

The Principals Academy 2.0
May 18-19, 2016, Washington, D.C.
June 15-16, 2016, San Francisco
Crash course in all aspects of managing a professional service firm, 
including an expanded focus on business development, strategic 
planning, and financial management.
https://zweiggroup.com/seminars/tpa 
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This fifth annual Rising Stars in Civil Engineering and Rising Stars 
in Structural Engineering recognizes 25 professionals, 40 years old or 
younger working in the United States, who have shown exceptional 
technical capability, leadership ability, effective teaching or research, 
or public service benefiting the civil engineering profession, their em-
ployers, project owners, and society. Civil+Structural Engineer staff 
selected the engineers highlighted on the following pages (in alphabet-
ical 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 activities to date. 

rising stars

Civil + Structural Engineer recognizes exceptional 
professionals 40 years old or younger.

By Bob Drake

Rising Stars in Civil Engineering

2016 Rising Stars in 
Civil + Structural Engineering

Baabak Ashuri, Ph.D., DBIA, CCP, DRMP, (age 36) associate professor and Brook Byers Institute for 
Sustainable Systems Fellow, Georgia Institute of Technology, Atlanta, has been principal investigator for 19 
research grants worth about $2.1 million. Among accolades are the 2015 Design-Build Institute of America’s 
Distinguished Leadership Award in the Faculty category and a 2013 High Value Research Award by the Value of 
Research Task Force, American Association of State Highway and Transportation Officials. In addition to prolific 
research, Ashuri is principal advisor for 11 Ph.D. students, 14 master’s students, 14 undergraduate researchers, and 
four post-doctoral researchers, and co-advisor of four Ph.D. students. Among his many professional contributions 
include as vice-chair of the ASCE Construction Research Congress; vice-chair, Committee on Sustainability and 
Environment, ASCE Transportation & Development Institute; and member of the Renew Atlanta Infrastructure 
Bond Technical Advisory Committee. He is also an advisor for three high school science teachers and 24 high 
school students and four-week research boot camps in summers 2010-2015, in collaboration with the Georgia 
Tech Center for Education Integrating Science, Mathematics and Computing.
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Heather Guillen, P.E., LEED AP BD+C, ENV SP, (age 38) civil team director, Walter P Moore, Houston, has 
worked on a variety of infrastructure projects since joining the firm in 2001, and is also an active member of 
numerous City of Houston leadership committees. She is a third-generation engineer — both her father and brother 
are engineers. As a team director, she possesses the multi-tasking skill set necessary to foster the young talent 
of her group to manage and execute large-scale projects. Guillen believes that women, in particular, are wired 
with these skills, something that has served to her advantage in a male dominated industry. She is also a full-time 
mother to two sons, ages 6 and 5. She is a member of the City of Sugar Land Parks, Arts, Recreation, Culture, and 
Streetscapes Board; starting a term as treasurer of the ASCE Houston Branch Board; involved with the committee 
responsible for developing the strategic plan for the ASCE Texas Section; and served as communications director 
for the Texas Civil Engineering Conference, CECON 2015.

Rami C. Harb, Ph.D., P.E., PTOE, PMP, (age 34) program director, Atkins, Denver, began his career with a 
clear and consistent focus on education. While pursuing his master’s degree, he joined the Center of Advanced 
Transportation Systems Simulation (CATSS) as a research associate fellow. Upon graduating, CATSS promoted 
Rami to program director and appointed him adjunct professor for several graduate and undergraduate level 
engineering courses. With more than 40 peer-reviewed articles published, he constantly strives to be an active 
contributor to the civil engineering body of knowledge. As the program director at Atkins, Harb is managing a five-
year advisory services contract for the Colorado Department of Transportation (CDOT), assisting with planning, 
design, and delivery of major managed-lanes projects. Currently, he works primarily with CDOT overseeing, 
reviewing, and coordinating transportation projects with a total design and construction cost estimated at more 
than $3 billion. He is also practice leader for the central and western U.S. managed lanes sector. Harb serves on 
several national transportation engineering committees.

Ann Bechtel, P.E., CFM, (age 40) technical manager, Atkins, San Diego, has overseen preparation of dozens of 
master drainage plans, hydrologic and hydraulic studies, floodplain studies, and levee risk analyses. As a program 
manager and technical lead for multiple contracts with California Department of Water Resources, she has worked 
on some of the largest and most complicated flood prevention efforts in the country, including the technical lead 
for the Central Valley Floodplain Evaluation and Delineation program and project manager for development of a 
statewide master plan to support floodplain management and mitigation of flood hazard issues. Bechtel produced 
a handbook of non-structural best management practices (BMPs) that demonstrated effective, practical, and cost-
efficient floodproofing improvements and played a crucial role in amending statewide building codes to mitigate 
flood risk and flood damage. In her spare time, she participates in charity events for the Susan G. Komen non-profit 
organization and supports middle and high school student interest in engineering and science, visiting classrooms 
across the country as part of Atkins-organized events to promote an interest in the engineering industry.

Robert Glazewski, P.E., (age 36) principal engineer, Arcadis U.S., White Plains, N.Y., grew up in and around 
general contracting, where he gained firsthand experience both overseeing and executing civil/earthworks projects. 
With a Masters of Engineering, Geotechnical Engineering degree from The Cooper Union for the Advancement 
of Science and Art and more than 12 years with Arcadis, he has developed a wide range of experience in civil 
engineering, geotechnical engineering, environmental remediation, solid waste engineering, construction cost 
estimating, project management, and construction management. Glazewski oversees a 150-person staff of 
engineers, scientists, and technicians deployed across five states in the Northeastern U.S. focused on Arcadis’ 
Environment Business Line. He maintains management responsibility for staff development, project delivery, 
business development, and financial management while also maintaining engineering project responsibilities. As 
design manager and civil/geotechnical engineer for the Welsbach/General Gas Mantle U.S. EPA Superfund site, 
he managed remedial design on more than 40 construction units, ranging in size and complexity from simple 
residential homes to large industrial sites. 
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Matthew Johnson, P.E., S.E., (age 35) branch manager, Fehr Graham, Champaign, Ill., is responsible for client 
relations, scheduling, cost control, QA/QC, and business development. As the branch manager, he is also a leader, 
coaching and molding young talent, as well as working alongside more established technical experts. Johnson 
was instrumental in moving the Champaign office to a new site, creating a more receptive location for recruiting 
new hires, while also improving the appearance to incoming clients. Johnson has been involved in numerous 
high-profile transportation and water projects throughout the Midwest, including both municipal and private 
development, and with both a civil and a structural background has excelled at design for both bridges and 
wastewater treatment plants. Johnson, a father of five children, is involved with the local Champaign West Rotary 
Club, taking part in fundraising for local charities. He is also active with alumni events at the University of Illinois 
Urbana-Champaign, including assisting graduating seniors with job hunting skills. 

Dulce Miguel, P.E., LEED AP, (age 39) project engineer, Langan Engineering and Environmental Services, Inc., 
Lawrenceville, N.J., has worked on a wide variety of projects, including U.S. Embassies in Brazil, Morocco, 
and Kyrgyzstan and higher education projects in New Jersey, including at Rutgers University, The College of 
New Jersey, Rowan University, and Princeton University. Miguel has designed numerous low-impact stormwater 
management systems on projects throughout New Jersey. Her design experience includes bioretention systems, 
constructed wetlands, rain gardens, green roofs, and wet ponds. In addition to standard land development projects, 
she has worked on complex horizontal directional drill, jack and bore, and pipeline projects. International 
experience across four continents has included site layout, stormwater management, site grading, and utility 
design. Working with the ACE Mentorship Program, for five years Miguel has served as a mentor to high school 
students who are interested in the engineering field. Additionally, she, her husband, and three children are actively 
involved in the Monroe community.

Benjamin Hunter, P.E., LEED AP, (age 34) project manager, Langan Engineering and Environmental Services, 
Inc., Pittsburgh, relocated to Pittsburgh in 2012 to assist with the start-up of Langan’s land development services 
in western Pennsylvania and has been a driving force behind the growth of Langan’s Pittsburgh office. The 
Pittsburgh site/civil team has expanded to include 23 engineers, engineers in training, and interns. Hunter works 
as a project manager overseeing and training the project team, which has helped reinvent and redevelop some of 
the greater Pittsburgh area’s most important sites. He is currently a co-chairman and member of the Executive 
Committee of the Urban Land Institute in Pittsburgh and formerly served on the 2013, 2014, and 2015 Program 
Committee. Hunter is on the board of the developing leaders in NAIOP, the Commercial Real Estate Development 
Association. Internally, he has served as the Langan Next Gen co-chair and as a Next Gen Mentor. He has also 
participated in the Langan Mentorship program as a mentor to younger staff members. 

Mark J. Janiszewski, P.E., CME, (age 38) project manager/senior associate, Maser Consulting P.A., Hamilton, 
N.J., provides site design, grading, and stormwater management and has testified as an expert witness at planning 
boards throughout New Jersey for the projects he has designed. In 2011, Janiszewski was named the Young 
Engineer of the Year by the Professional Engineers Society of Mercer County (PESMC), and in 2012, he received 
the Outstanding Young Professional award from the New Jersey Society of Professional Engineers (NJSPE). He 
recently received the PESMC 2015 Project of the Year award for the Festival Grounds at Mercer County Park. 
As the assistant chair of Maser Consulting’s QA/QC committee, Janiszewski is committed to ensuring a high 
standard of work. He has promoted young engineers officially through Maser Consulting’s Mentorship Community 
Program and fosters motivation with his current team of young engineers by encouraging continued education, 
supporting participation in professional societies, and leading by example. As president-elect of the NJSPE, he 
works with the executive board to monitor and propose legislation for the state that benefits professional engineers 
and the communities they serve. 
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Will Schnier, P.E., (age 35) CEO, BIG RED DOG Engineering and Consulting, Austin, Texas, co-founded the 
firm in 2009, which has grown to more than 100 team members with offices in Austin, Dallas, Houston, and San 
Antonio. BIG RED DOG has garnered awards for being one of the 50 fastest growing companies in Texas, an 
ENR top 100 Design Firm in Texas and Louisiana, and was named to the 2015 Zweig Group Hot Firm list. Schnier 
is well versed in the project review and development permitting process, having worked closely and successfully 
with city and county review staff, neighborhood associations, environmental groups, and public boards and 
councils. He has been responsible for project management, engineering design, and regulatory permitting of 
hundreds of single family subdivision projects, mixed-use and multifamily residential developments, industrial 
facilities, and oil and gas development projects throughout Texas. Schnier was appointed to the board of directors 
of the Real Estate Council of Austin in 2014 and served as the mayor’s appointment to the City of Austin Zoning 
Board of Adjustment from 2011 to 2015. 

Vatsal Shah, P.E., (age 29) senior project engineer, Mott MacDonald, Iselin, N.J., spearheaded at age 22 creation 
of a geotechnical group. During the last six years, the group has completed more than $5 million worth of work 
for more than 200 projects. Shah became one of New Jersey’s youngest Professional Engineers at the age of 
23. As a board member on the New Jersey Institute of Technology (NJIT) Young Alumni Club, he chairs the 
education committee. In July 2014, Shah was among six NJIT alumni who received achievement awards for their 
professional accomplishments, community engagement, and service to their alma mater. He was the first person 
under the age of 40 to receive that honor. He began teaching as an adjunct professor at NJIT in 2015 and speaks at 
high schools and colleges on his experience as a civil engineer and why choosing a career in engineering can be 
fun, exciting, and fulfilling. After the Haiti earthquake, Shah led a team to design an emergency waste treatment 
facility to support a camp of 9,000 people.

Ian Millikan, P.E., PMP, (age 33) design-build program manager, Virginia Department of Transportation (VDOT), 
Richmond, Va., has served as a transportation project manager on more than $250 million of the area’s largest 
and most complex highway projects. During a tenure with the Chesterfield County Transportation Department, 
Millikan established practices for budget management and statistical reporting that allow the county to accurately 
estimate the cost of transportation-related design activities and construction bid items. These standards were 
put to the test on the Route 60 Widening Design-Build project. This was Chesterfield County’s first design-
build procurement for a transportation project and one of the first federally funded, locally administered design-
build projects in Virginia. Millikan worked closely with the county officials and public interest groups. Among a 
number of award-winning projects, he managed the selection process for the first Diverging Diamond Interchange 
in Virginia and served as project manager for the Richmond Airport Connector, which was the first project in the 
country to use TIFIA funds for construction purposes.

Brian Rowley, P.E., CFM, (age 35) senior engineer, water resources, Atkins, Henderson, Nev., is responsible 
for managing a wide variety of water engineering projects. He was a lead technical reviewer on the $110 million 
Central Valley Floodplain Evaluation and Delineation Program in California. He was also responsible for the 
hydrologic and hydraulic analysis and design of drainage infrastructure on a $7 billion airport expansion design-
build project in Jeddah, Saudi Arabia. Recently, Rowley was chosen to serve as a senior engineer on the $570 
million Project Neon, the largest freeway project in Nevada state history. Rowley also is a distinguished educator, 
working as a GIS instructor at Nevada State College in Henderson. While at Brigham Young University, his 
master’s project included computer programming and development of the current Windows version of the HY-8 
computer program, which is used across the industry to analyze and design culverts. He is a participant in the 
“I Can Be” event at local Nevada high schools, where he presents to hundreds of students about careers in 
engineering.
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Clayton Binkley, P.E., S.E., (age 38) senior engineer, Arup, Seattle, is an artist, fabricator, welder, and structural 
engineer with an ability to synthesize solutions using diverse disciplines. He has developed specific areas of 
expertise — design and construction with exotic materials such as stainless steels, bronze, and high-strength 
synthetic fibers; and software development for linear and non-linear structural and geometric analysis and 
optimization. Recent work has included automated structural design processes for complex roof structures and 
digital workflows that link the design process from analysis through to fabrication. Binkley sits on the research 
review board of Arup’s global Digital Environments skills network and leads Arup’s Design Computation skills 
network in the Americas as well as Arup’s Structural skills network design computation task group. He began a 
design partnership with artist Janet Echleman in 2010 that resulted in sculptures installed at the Bill & Melinda 
Gates Foundation Campus and the Smithsonian Museum. He volunteers at the University of Washington, 
Department of Architecture as a guest lecturer, critic, and thesis reviewer.

John George, P.E., S.E., M.L.S.E., (age 39) senior structural engineer/operations manager, AECOM, Columbus, 
Ohio, has worked with signature architects, designed massive medical centers, mission critical facilities, and even 
the framework for a multistory sculpture within the lobby of the Battelle Memorial Institute. His projects have 
earned multiple state and national-level ACEC awards and an AIA design award. At the request of his former 
master’s advisor, George taught a section of the undergraduate structural steel course at Ohio State in 2011 and has 
been a regular lecturer at the university ever since, eventually transitioning to teaching the senior capstone course 
in structural engineering. He mentors former students as well as young engineers at AECOM. He recently teamed 
with a former student, now an AECOM structural engineer, to develop a streamlined approached to alternate path 
progressive collapse analysis for a $700 million VA Hospital project that has allowed the AECOM team to assess 
failure scenarios in a fraction of the time normally associated with the task.

Kevin Siegel, P.E., (age 37) division manager, Atkins, Newport News, Va., oversees multidisciplinary design teams 
on a variety of projects, including roadway design, traffic analysis, site development, environmental investigations 
and permitting, bridge inspection and design, facility condition assessments, and retro-commissioning programs. 
He has been instrumental in advancing the firm’s work in revitalizing historic communities. He was the design 
manager for two phases of the Virginia Capital Trail, a bicycle and pedestrian trail that connects the historic 
communities of Williamsburg and Richmond, Va., which won the 2014 WTS Central Virginia Chapter Innovative 
Transportation Award. He was also the project manager for the first phase of a streetscape revitalization program 
for the Southeast Community of the City of Newport News. Since 2008, he has served as Atkins’ program 
manager of the U.S. Air Force Headquarters Air Combat Command IDIQ Infrastructure contract. Siegel serves 
as president of the ASCE’s Virginia Peninsula Branch, and is Education Committee co-chair of the Society of 
American Military Engineers Virginia Peninsula Post.

Sanaan Lair Villalobos, P.E., (age 40) principal engineer, Arcadis U.S., Inc., El Paso, Texas, has expanded 
the firm’s service offerings and footprint in the El Paso market and is working with the El Paso Water Utilities 
(EPWU) to provide safe drinking water through direct potable reuse (DPR). Her project team completed an initial 
feasibility analysis and also planned, developed, and conducted pilot testing for future implementation of a facility 
for recycling treated secondary clarifier effluent via DPR. This facility will be one of two of its kind in the world 
but the only one that utilizes a desalination process. Villalobos has completed most of the coursework toward a 
doctoral degree in civil engineering at the University of Texas at El Paso, and has taught graduate courses at the 
institution. Additionally, she has published research papers on topics ranging from novel techniques in GIS and 
hydraulic modeling to materials degradation at nuclear waste facilities. In addition to her project manager and 
principal-in-charge roles, she serves as an office leader and mentor to younger staff in El Paso and around Texas.

Rising Stars in Structural Engineering
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Janice Mochizuki, P.E., LEED AP, (age 33) senior engineer, Arup, San Francisco, completed a structural-focused 
dual-degree program with a Master of Civil and Environmental Engineering and a Master of Architecture. She has 
a depth of professional experience that is highlighted by her ability to convey concepts of structural gravity and 
seismic design in a way that is clear to architects and engineers in other disciplines. Her skills encompass seismic 
and wind analysis, building settlement analysis and soil interaction, construction administration, and successful 
coordination with other disciplines. One of her most notable project accomplishments was her comprehensive 
involvement with the new Newport Beach Civic Center and Park in Newport Beach, Calif. She was a key member 
of the structural analysis, design, and graphic production team, and managed construction administration and 
post-completion publicity for the project. Mochizuki is the Arup volunteer coordinator for the Leap Sandcastle 
Competition and volunteers at Burton High School Academy of Engineering. She also provides structural concept 
review with architectural studio students at her alma maters, University of California, Berkeley and University of 
Illinois, Urbana-Champaign.

Alfonso Oliva, (age 32) associate, head of LERA+, Leslie E. Robertson Associates (LERA), New York, founded 
and is currently leading the firm’s Laboratory for Engineering Research and Automation (LERA+), composed of 
five engineers and design professionals seeking to advance the design process within the firm as well as the state 
of the AEC industry as a whole by implementing use of the latest technologies. Oliva collaborates with design 
teams on a variety of projects and leads learning seminars for other firms. As a structural engineer, his project 
experience includes sculptural art installations, sports arenas, and supertall towers. On the Hudson Yards project, 
he was the BIM lead and directed automation of ad-hoc engineering design tasks to speed up workflow. Among 
accomplishments, Oliva developed an ad-hoc software application for optimizing tall buildings under lateral 
loads, is exploring the virtual and augmented reality world to find ways to apply the technology to the AEC 
practice, and is currently an adjunct CLT at New York City College of Technology.

Ivan Liu, P.E., (age 27) bridge engineer, Finley Engineering Group, Tallahassee, Fla., has performed design and 
construction engineering services for many types of complex bridges, including precast segmental, cast-in-place 
segmental, and cable-stayed bridges. With his background in engineering software, he has become a major part 
of all bridge modeling and analysis at Finley and is able to provide answers to various computer and audiovisual 
issues within Finley. He is a major contributor to development of junior-level staff and interns, guiding them 
through their work and pushing them to reach their potential. While a student, he helped take the Texas A&M Steel 
Bridge Team to a national competition for three straight years. He also performed structural analysis of traffic 
barriers and crash testing to correlate theoretical behaviors with actual results as a student intern for the Texas 
Transportation Institute. In his personal time, Liu is involved with the Association of Former Students at Texas 
A&M University to mentor and encourage current civil engineering students with career advice and real-world, 
obtainable goals.

Travis McCoy, P.E., LEED AP, (age 32) managing director, Schaefer, Phoenix, began his career at Schaefer 
as a cooperative education student. The firm recognized a future leader in McCoy — someone smart, creative, 
approachable, and collaborative — and hired him after graduation. He continued to push himself, earning both a 
Master of Science and Master of Business Administration. While preparing for the PE test, he pursued a LEED AP 
designation. Management harnessed his charismatic personality and professional improvement spirit by selecting 
him to develop two internal teams based on increasing efficiency and improving project management skills: 
Production Improvement Team and Project Management Team. He has authored 25 aids in MathCAD/Excel and 
collaborates with other team members on Revit standard details for wood framing development. In 2015, when 
McCoy and his family relocated to Phoenix, the firm stood behind him in opening a third office there, expanding 
its geographic reach. His entrepreneurial spirit and determined attitude will be key to the successful launch of the 
new office.
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Jessica Simon, P.E., LEED AP, (age 31) associate/project manager, JQ Engineering, LLP, Dallas, has participated 
in the structural design of some of the more complex projects undertaken by the firm, including evaluation and 
strengthening of historic structures to gain compliance with current building codes, design of vibration-sensitive 
structures critical to research and education, and development of structural designs sympathetic to the aesthetic 
desires of nationally recognized architects. She is currently leading the structural team designing a 200,000-square-
foot Engineering Research Building for the University of Texas at Dallas and a Visitor Center at Manila American 
Cemetery in the Philippines. Simon was named an associate in the firm in 2015, the youngest associate in firm 
history. She is a leader of technical review committees tasked with creating and codifying the firm’s design 
and management standards and helped spearhead JQ’s efforts to increase its engineers’ direct involvement and 
proficiency with BIM software. Simon leads multiple community outreach programs and is an advocate for women 
in the profession, establishing a group within JQ to lead the conversation about finding the right work/life balance. 

Jason Stone, P.E., (age 36) senior associate/project manager, Leslie E. Robertson Associates, New York, has led 
design projects on a variety of award-winning academic, cultural, and mixed-use projects, including the John 
Jay College of Criminal Justice expansion project. The project was awarded an IDEAS2 Presidential Award for 
Excellence in Structural Engineering from the American Institute of Steel Construction (AISC) in 2015. This is the 
top honor bestowed on a single project annually by the AISC. Since 2008, Stone has served as an associate adjunct 
professor of architecture at Columbia University and is a structural mentor for teams of graduate architecture 
students on integrated design projects. He is currently project manager for the M3M Golf View Estate — a high-
rise residential development in Gurgaon, India that consists of 19 residential buildings ranging in height from six 
to 42 stories. Stone traveled to Afghanistan with Engineering Ministries International — a non-profit Christian 
development organization made up of architects, engineers, and design professionals — in 2009 to design a local 
community center in the Nangarhar Province. 

Shawn Ozuna, P.E., (age 39) senior engineer, Thornton Tomasetti, Albuquerque, N.M., is currently engaged 
in nonlinear finite element analysis of structures subject to blast and impact loads and structural design and 
detailing for buildings at Los Alamos National Laboratories. Her projects have included analysis of one- and 
two-leaf reinforced concrete doors to assess their fragility when subjected to airblast loading. These results, as 
well as analyses of other door types, were used to improve the accuracy of the Integrated Munitions Effectiveness 
Assessment (IMEA) blast door response module, an important tool used in warfighting. Ozuna was an analyst 
for several components of the new Yankee Stadium to determine structural response to blast loading and for the 
exposed section of existing slurry wall inside the 9/11 Memorial Museum. The existing wall and its wall anchors 
were strengthened with a new liner wall and counterfort system and evaluated against a ground shock threat. 
Ozuna is director and past president of the Structural Engineers Association of New Mexico.

Amirpasha Peyvandi, Ph.D., P.E., (age 34) project manager, Stantec, Baton Rouge, La., is a multi-talented 
researcher/engineer with advanced expertise in concrete and cement materials coupled with a background in 
industry and academia. He has participated in federally funded studies, including research into recycled 
glass concrete, efficient and durable wastewater infrastructure systems, and green high-performance concrete 
nanocomposites. His work has led to introduction of glass-enhanced concrete pavement with superior durability, 
impermeability, and cost-effectiveness; novel microbial corrosion-resistant synthetic fiber-reinforced concrete; 
and demonstration of modified graphite nanoplatelet-enhanced concrete. Peyvandi has published more than 20 
peer reviewed papers and has been an adjunct professor in the Civil Engineering Department at Louisiana State 
University. His experiences in the field of bridge engineering include development of project design criteria and 
design of new bridges with a wide range of structural systems. His responsibilities include managing and guiding 
junior-level engineers and technical staff during the design and production of final plan documents and providing 
QC/QA review.  
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FIRMS IN FOCUS 

There’s considerable conversation in the engineering space about 
workforce development and fostering diversity in the building and 
construction world — along with a number of programs intended to 
stimulate the process. The growth and widespread enthusiasm for the 
ACE Mentor Program (established in 1995) and STEM (first coined in 
early 2000s) are just two examples of programs that reach out to and 
support young people from all backgrounds. 

Yet a 2012 study released at the American Institute of Architects 2012 
National Convention and Design Exposition revealed that there is a 
continuing decline of skilled AEC workers due to three primary factors: 
the nation’s economic slump, mass retirement of AEC professionals, 
and a shortage of young skilled workers entering into architecture, 
engineering, and construction roles (Dodge Data & Analytics). 

Perhaps even more disturbing is the loss of those young people, 
particularly women, who go through the education and enter the field 
but don’t stay. The Stemming the Tide: Why Women Leave Engineering 
study (www.studyofwork.com/2012/09/women-engineers-a-national-
study-of-attrition-and-persistence), conducted by professors at the 
University of Wisconsin-Milwaukee, evaluated more than 5,000 female 
engineering alumnae in varied life and career stages. The report found 
that while more than 20 percent of engineering graduates have been 
women for the last 20 years, just 11 percent of practicing engineers today 
are women. 

According to survey respondents, the top reasons that women leave 
the engineering profession include lack of job satisfaction, few 
reliable female role models, inflexible work schedules, workplace 
discrimination, “white Midwestern men syndrome,” and glass ceiling 
issues. Anecdotally, men report similar concerns about job satisfaction 
and inflexible work schedules.  

Emerging workforce shortages and poor retention portend difficult times 
ahead. According to the U .S. Bureau of Labor Statistics, between 2014 
and 2024 the construction industry is anticipated to undergo the largest 
increase in job growth, compared with other industries. Architecture and 
engineering sectors alone will potentially add 67,200 new jobs to the 
industry by 2024. 

We as an industry, as companies, and as individuals must take proactive 
measures to ensure that the future of engineering is not diminished. 

Mentoring: The recruiting tool that packs a punch
One effective way to build excitement about our industry is through 
mentoring, a research-proven technique credited with opening the hearts 
and minds of individuals still undecided about their career paths. 

The one-on-one interactions between mentors and students are an ideal 
forum for dialogue about career option, day-to-day processes, and 
real-world insight. It’s also a unique opportunity for young people to 
recognize that many industry experts are actively involved in meaningful 
enterprises involving humanitarian efforts, which is a real selling point 
to the majority of Millennials. 

These mentor-protégé connections also help students establish clearly 
defined goals to be used in preparing for college programs, certifications, 
internships, and even their first jobs. 

The ACE Mentor Program of America (www.acementor.org) is a national 

Mentoring, skills-based training, and professional development 
are among keys to growing the AEC industry.

By Israa Ajam 

Engineering 
the Next Gen workforce

www.studyofwork.com/2012/09/women-engineers-a-national-study-of-attrition-and-persistence


April 2016          cenews.com          27

nonprofit organization that has done an exceptional job of inspiring 
young people to consider the AEC profession. First established in 1995, 
the program uses volunteer mentors to engage with high school students 
in real-life practical design, engineering, and construction activities 
— and it’s a tremendous pipeline of diversity. According to the 2015 
ACE Mentor Program Yearbook, African-American ACE students are 
entering college in engineering at more than twice the national average 
and 38 percent of women ACE graduates declare majors in architecture 
and civil/electrical/mechanical engineering, double the national rate of 
19 percent. 

Volunteer mentors come from every quadrant of the AEC realm — 
from architects and engineers, to interior designers and construction 
managers. Each individual commits to developing a rapport with high 
school students, educating them on the benefits of establishing a career 
in the AEC realm, and further supporting them as they actively pursue 
their career choice. 

Mentors are essentially advocates of their cause. Effective mentors strive 
to increase public awareness of a problem that needs to be solved or an 
obstacle that needs to be overcome. They take action to effect positive 
change, and their offerings of real-world experience are an incomparable 
form of insight to today’s youth. Young individuals can gain legitimate 
perspective and learn invaluable talents such as effective communication 
skills and best practices in collaborative settings.

Regardless of your role in the AEC industry, you are in your current 
position because you enjoy (most of) your job responsibilities, you find 
your life’s work beneficial to society, and it pays the bills. 

Stepping into a mentorship role — especially an ongoing one — can be 
a big commitment on time and perseverance. Programs like the ACE 
Mentor Program are built to facilitate individuals who have a little or 
a lot of time to give. However, the intrinsic rewards make the effort 
exceedingly worthwhile.

Remember, your professional experience can serve as the “road map” 
needed to plot a course through unfamiliar territory. Whether it is a one-
time obligation or a long-term commitment, mentoring is a gratifying 
opportunity to enrich and expand the industry’s skilled workforce.

Now, once we’ve inspired young people to learn more about our industry 
and they’ve gone through the challenging education, how do we keep 
them? 

Fostering a connected community
To encourage men and women to build careers in the engineering and 
construction environment, some firms have put in place programs 
focused on retention and job satisfaction. They’re introducing programs 
that better balance work-life situations, improve executive-employee 
relationships, better recognize employee contributions, and introduce 
transparent career paths. 

Developing a quality work-life program in the engineering and 
construction environment can be difficult. Work is most often project-
driven, and today’s projects emphasize speed, so employers often need 

all hands on deck. However, a big backlog doesn’t mean a company 
can’t bring better balance to a busy day. There are many examples of 
ways to achieve this balance. For instance, a regular executive-sponsored 
lunch that encourages employees to sit down for an hour and talk is both 
enjoyable and a chance to interact with top level management. Many 
companies are hosting seminars that teach good work habits, focus on 
exercise, or introduce tools to help manage workloads. Others sponsor 
family activities or bring-kids-to-work days. Still others encourage 
community service and support these activities with time off. 

To further spark executive-employee relationships, C-level executives 
and senior employees are building bonds outside of work. This might 
come about by group attendance at a sporting event or working together 
at a community activity, such as building a Habitat for Humanity home. 
For example, Habitat for Humanity is an integral part of Sebesta’s 
community service program. Building homes is a great way to bring 
executives and employees together in a common environment to erect 
walls, install windows, siding, and insulation, and so much more. Shared 
breakfast and lunches during these events provide unique opportunities 
for meaningful dialog about experiences and professional growth and 
will certainly build tighter connections across the company. 

Still another way to foster a culture of awareness and recognition 
is to spotlight professional affiliations and activities. That might be 
involvement with an organization such as Women in ASHRAE WiA 
Committee of ASHRAE NCC. The grassroots WiE Committee promotes 
the retention of women in the built environment by encouraging 
opportunities for professional development, expanding leadership 
skills, and creating a network of women supporting women across 
various professions including engineering, architecture, construction 
management, property development and ownership, equipment sales, 
and manufacturing.

Become part of the dialogue
There’s no fixed prescription for growing the industry or building a 
diverse organization. It’s more like a compilation of puzzle pieces that 
come together to create a complete picture. One of the most successful, 
and largest, pieces of the puzzle is to invest in skills-based training 
and professional development, which lead to promotions and career 
enhancements. For mobility and advancement, provide transparent career 
paths with fair criteria and introduce both formal and informal mentoring 
programs as well as networking opportunities. Also, set metrics that 
drive accountability and reinforce work-life obligation changes.

Finally, become part of the national dialog. Acknowledging the issues 
in the engineering industry with regard to workforce diversity sets the 
stage for conversation and the implementation of solutions that will 
make the work environment more inclusive, more productive, and more 
sustainable for everyone, all while building a workforce that is energized 
to meet the many challenges in the built environment.

ISRAA AJAM is a commissioning and sustainability engineer with Sebesta, 
Inc. (an NV5 Company; www.nv5.com). She is also chair for the Women in 
ASHRAE WiA Committee. 
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In the construction industry, there are many roles and responsibilities 
for firms and individuals to perform. These range from structural and 
architectural design of the project, geotechnical investigations of 
subsurface conditions, to actual construction of projects. One of the roles 
rarely considered in construction is that of materials testing and special 
inspections during construction. 

This role is often pushed down to the lowest bidder and not to those with 
the right skillset and qualifications. Why is this of any real consequence 
during construction? Isn’t it just one more person who spends his or 
her day and other people’s money watching people work? This could 
not be farther from the truth. The inspector’s role is to verify that what 
is being constructed is, in fact, what the architect, structural engineer, 
geotechnical engineer, and the owner requested in their plans and 
specifications.

Is it really a big deal? One person checks a box and says, “Yep, that 
wall is there.” If that were really the case, they would have gone extinct 
long ago, like draftsmen and field engineers. Their real job is to sample 
or review the concrete, steel, soils, and rock and make sure it meets the 
guidelines. Many will argue that there are standards and procedures to 
perform these tests and that, given the right equipment, virtually anyone 
can do it. 

Consequently, factors always left out of commodity-driven materials 
testing are experience and qualifications. What difference does it 
make? I would argue that if a weld on a column fails due to inadequate 
inspections and people are injured or killed, what difference is the hourly 
rate of the best people you can hire compared with the loss of life and 
limb, not to mention the loss of revenue, lawsuits, and bad press?

Typically, testing and inspection account for less than 1.0 percent of 
the total construction cost. Ironically, virtually everything else on a 
construction site is more costly, and more valued, than the testing and 
inspection services. More money is often spent on portable toilets, 
dumpsters, and debris haul-off than is spent on inspection services.

What is a professional inspector? More importantly, why should an 
engineer, architect, or owner want one on site during all construction 
activities? The short answer is that the professional inspector is there to 

Recognize the importance of construction materials testing and 
inspection to project success.

By Jaye Richardson

The professional inspector

FIRMS IN FOCUS 

A structural steel inspector locates reinforcing steel in a dam spillway.
Photo: Ninyo & Moore
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represent the firm that hires them and what is in that firm’s best interest. 
They are there to watch the construction activities and to observe the 
contractor’s actions. Their sole purpose onsite is to document what is 
happening and to alert their client if, or when, things deviate from the 
approved design or specifications. They are their client’s eyes and ears 
onsite. 

So, who are professional inspectors working for on a project? If the owner 
delegates this critical responsibility to the contractor or to a construction 
management firm, the inspectors represent them, not the owner. They are 
contractually obligated to perform the scope of work set by the firm that 
hired them. They are often restricted to that scope. In others words, they 
only show up when their client tells them to show up. 

If professionals are vital to the overall construction effort, what is a 
professional inspector? A professional inspector is often hard to define. 
Everyone thinks about professionalism a little differently. Like most other 
true professionals, you know one when you see one. While practicing 
lawyers, doctors, dentists, and engineers may have professional licenses, 
they are not necessarily “true professionals.”

It has been said many times that the doctor or lawyer who was last in his 
class has a waiting room filled with clients. Where do you place your 
faith — in licenses or performance? Professionalism does not come 

from a document. It comes from a balance of experience, education, and 
integrity.

So, what should you look for in a professional inspector? After decades 
of working with lots of inspectors, there are many things that stand out 
about the true professional inspector. The following characteristics are 
key in identifying them:
• personal presentation,
• aptitude and attitude,
• equipped to work,
• excellent communication,
• excellent writing, and
• stealth leadership.

A professional always arrives onsite, or to the office, looking organized 
and prepared for their duties. They arrive in the proper attire (hard hat, 
safety boots, gloves, safety glasses, safety vests, etc.) to execute the 
assignment. Most of all, they conduct themselves with an attitude of 
quiet confidence and reliability. Clients and contractors can tell when 
an inspector appears to be out of his or her league or worse, knows 
everything.

A professional checks his or her knowledge and attitude on a continuing 
basis. They should always think to themselves, “Am I fully qualified for 
this inspection?” and, “Am I in the right frame of mind to execute this 
effort safely and efficiently?” The true professional always checks their 
attitude before proceeding forward. A lack of attention and focus can kill 
an inspector just as easily as anger or rage. Additionally, a professional is 
never afraid or embarrassed to ask questions. You cannot gain knowledge 
if you are not willing to admit you do not know something.

A professional always arrives on time and ready to perform the duties 
they were assigned. They have the right field equipment, supplies, tools, 
and the appropriate testing standards (ASTM, ACI, AASHTO, etc.). 
They coordinate with the contractor or client representative to make the 
most effective plan for testing and observation of that day’s effort.

A “premiere professional inspector” has the innate quality of leading by 
example. They go through their day in an effective and productive way. 
A professional is always eager to train younger inspectors. They feel it 
is their responsibility to educate junior staff. Coincidentally, junior staff 
will have a tendency to gravitate toward these professionals. They are 
eager to learn and often feel more comfortable asking a peer questions 
instead of their manager. These senior people are “stealth leaders” who 
most likely do not even see themselves as leaders, but you should.

We all have different ideas of what a true professional inspector might 
be. The easiest way to identify true professionals is to ask one pivotal 
question: Which inspectors or technicians would you want to show up on 
the very first day of your most important project with a brand new client 
that you have been working years to team with? Those people are your 
true professionals!

JAYE RICHARDSON is a senior project manager with Ninyo & Moore (www.
ninyoandmoore.com) in Phoenix. He has more than 20 years of experience in 
construction materials testing and inspection. He can be contacted at jrichard-
son@ninyoandmoore.com.

www.ninyoandmoore.com
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A receiving vault in Springfield, Ill. once held the bodies of assassinated 
President Abraham Lincoln and his son, Willie, following Lincoln’s 
funeral service on May 4, 1865. The bodies of Lincoln and his son, 
who died at age 11 in the White House, rested in the receiving vault 
until Dec. 21, 1865, when they were moved to another vault.

The vault, which had served as a temporary tomb while burial plans 
were made or if a grave could not be dug due to frozen ground, is 
located at the base of a hill, north of President Lincoln’s tomb in Oak 
Ridge Cemetery. Due to its location at a low spot in the cemetery, 
the vault was subject to water penetration that resulted in major 
deterioration. The vault’s restoration needed to be completed in time 
for a two-day ceremony, May 2-3, 2015, to reenact and commemorate 
the 150th anniversary of Lincoln’s funeral.

Western Specialty Contractors, partnered with project engineer 
Coombe-Bloxdorf, a Division of Fehr-Graham & Associates, began 
the five-month restoration project on Dec. 1, 2014. The initial phase 
of the project involved channeling water away from the vault with 
the installation of drains. Once that task was completed, the general 
contractor began excavating the area around the vault in preparation 
for Western’s scope of work, which included waterproofing, repairs 
to the stone façade, and restoration of the marble.    

Constructed in the 1860s using outdated materials and technology, 
Western crews encountered more extensive deterioration to the vault 
than they had originally anticipated. During excavation around the 
outside of the historic site, it was discovered that the walls making 
up the vault’s exterior were in such poor condition — bricks were 
deteriorating, voids were present in the masonry wall, and stone infill 
had been used — that waterproofing could not be applied directly to 
the surface, and an alternate means of repair was necessary to prepare 
the vault for the waterproofing application.

“Because this was a historic site, the customer did not want us using a 
lot of new means and methods to restore it,” said Springfield Project 
Manager Josh Woolard. “We had to come up with a scope of work 
that would repair the walls without compromising the integrity of the 
historic structure. We formulated a system using a low-cement-ratio 
mortar and brick infill in areas where the brick had deteriorated away 
from the wall. After infilling the voids in the walls, we applied a layer 
of the low-cement-ratio mortar to the entire wall surface to create a 
smooth surface with no protrusions that could penetrate through the 
bentonite sheet waterproofing.”

PROJECT+TECHNOLOGY

Commercial/Industrial/Government

Western Specialty Contractors restores an 1860s receiving vault 
for the 150th anniversary of President Lincoln’s funeral.

Preserving history 
from deterioration

Restoration of President Lincoln’s receiving vault was completed on May 1, 2015 in 
time for the commemoration and funeral reenactment ceremonies.

Due to its location at a low spot in the cemetery, the vault was subject to water 
penetration that resulted in major deterioration.

During excavation, it was discovered that the vault’s walls were in poor condition with 
deteriorating bricks and voids in the masonry wall.
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Another challenge to the project was finding a quality match for the 
stone replacements on the serpentine retaining walls that extended 
outward away from the vault entrance. Due to the age of the vault, 
the original stone material used was no longer available, and Western 
crews had to find a suitable, alternate material that would closely 
match the existing stones and meet the customer’s needs. Many 
mock-ups of stone fabrication were required to find the perfect match.

“These walls contain two curves, one inward and one outward. It was 

not only a matter of finding the correct length and depth of the stone, 
but also finding the radius of the curves in order to fabricate stone 
that would fit into the voids created by the removal of the stones,” 
Woolard said. “In order to find the radius in the stone, we had to 
remove the existing stone. By first creating a template on Styrofoam 
of the gaps created by the removal of the stones, we were able to use 
computer software to find the radius of the curves within the wall.”

Western also used other special methods to recreate the unique 
beaded joint evident in the original masonry construction.

“Unlike most joints in masonry construction, these joints were not 
concave or flat joints. Instead, they were beaded joints within the 
masonry. In order to achieve this effect, we used special tools and 
procedures which allowed the mortar to hold its shape while it was 
formed. This process provided a less workable material and was more 
time consuming for even small amounts of tuck pointing, but the end 
result is a structurally sound, historical replication of how the vault 
was originally constructed,” Woolard said.

Western crews completed the restoration work by carefully cleaning 
the tile floor and marble walls and ceiling inside the vault chamber 
using Prosoco 942 cleaner with a low-pressure rinse. 

The restoration project was completed on May 1, 2015 in time for the 
commemoration and funeral reenactment ceremonies. 

Information provided by Western Specialty Contractors (www.westernspecialty-
contractors.com).  

Before (left) and after (right) photos show Western Specialty Contractors’ restoration 
work cleaning the tile floor, marble walls, and ceiling inside the vault chamber.
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Mortenson Construction was selected to build the Sanford 
Fargo Medical Center in Fargo, N.D., including the building and 
surrounding site. It is the seventh largest health care construction 
project in the United States and the largest commercial construction 
project ever in North Dakota. The project consists of a 1 million-
square-foot building complex set on a 109-acre site. The building 
includes a steel structure with concrete foundations and shear core, 
clad with a precast concrete panel enclosure system with brick and 
limestone accents. The trauma 1 medical center capacity is 384 beds 
and 32 operating rooms. The surrounding site work includes the 
paved parking and road system, utilities, and 50,000 cubic feet of 
subgrade stormwater retention chambers. 

From the infancy of the project, all stakeholders have focused on the 
owner’s guiding principles in setting business goals on the project:

• be dedicated to health and healing;
• put patients first;
• ensure safety and support quality;
• support the Sanford integrated delivery model; 
• optimize the flow of people, materials, and information; 
• be innovative, flexible, and adaptable;
• be environmentally healthy and efficient;
• support clinical research and education;
• standardize where feasible; and
• create architectural significance.

Engineering challenges 
The Sanford Fargo Medical Center is sited within the glacial-period 
Agassiz Lake bed, which contains soils that are not conducive to 
supporting heavy loads. Consequently, developing a 109-acre site and 
designing and constructing a nearly 1 million-square-foot medical 
center has been a challenge. Water levels in the expansive clay soils 
have posed additional engineering challenges. A short, 30-month 
project schedule combined with a climate that is not favorable to 
winter construction required innovation and creativity in logistical 
planning and attention to the finest details in cross-discipline vertical-
to-horizontal collaboration. 

The capability to reduce project cost and provide maximum value 
to the owner was recognized as being critical as early in the project 
as possible. A prime example is a test caisson program investigated 
early on in the project. The findings of the study resulted in an in-
depth study and pricing exercise to investigate the optimal footprint-
to-height scenario for the project. As a result of the poor soils on 
the project, reducing the footprint drastically and building vertical 
maximized efficiency, a rare approach for a site where plenty of land 
is available. The exercise shaved tens of millions of dollars from 
the final project cost and helped to better inform the geotechnical 
exploration on the project.

Project soils combined with water runoff have been one of the 
primary environmental concerns on the project. Rather than allowing 
site runoff to nearby city storm systems, more than 50,000 cubic feet 
of subgrade stormwater retention chambers flank the site, allowing 
infiltration directly onsite. The environmental impact has been a large 
reduction in necessary storm sewer systems running offsite and in 
sediment runoff.

Another key challenge was that the building structural design could 
not allow any backfill to be completed on the foundation until three 
levels of elevated deck were poured. The limitation would have 
extended the schedule by as long as three months. The Mortenson 
Civil construction team proposed and built a mechanically stabilized 
earth (MSE) wall around the perimeter of the building that resulted 
in one of the larger time-savings decisions made on the project. By 
incorporating the MSE wall, Mortenson was able to backfill within 
feet of the building in lieu of more than a 100-foot layback, allowing 
much closer building access for schedule-critical activities such as 
erecting steel and hanging precast concrete panels. 

3D model improves schedule, efficiency, costs, 
and safety on a large, complex medical center project.
By Sera Maloney, P.E., and Taylor Cupp, Associate AIA, LEED AP BD+C

Virtual design and 
construction overcomes 

engineering challenges
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The Sanford Fargo Medical Center in Fargo, N.D. — the largest commercial 
construction project ever in North Dakota — consists of a 1 million-square-foot 
building complex set on a 109-acre site. Image: Mortenson Construction

By fully implementing VDC processes, each stage of the construction process 
was modeled and fully coordinated between key stakeholders, allowing any 

conflicts and decisions to be resolved early in the construction phase and 
therefore reducing time of construction. Image: Mortenson Construction

Additionally, logistical cross collaboration and innovation between 
civil work and building construction has led to time savings in tower 
crane operation by making use of a large culvert turned vertically 
to surround the tower crane base. This allowed time-sensitive 
backfill operations to proceed around the building while maintaining 
operation of one of three tower cranes onsite. 

Virtual design and construction 
The project team’s approach to virtual design and construction 
(VDC) has been to utilize its potential whenever possible on the 
project to enhance communication and decision making. A dedicated 
onsite, integrated construction team leveraged VDC processes such 
as existing conditions modeling, phase planning, site analysis, 3D 
coordination, site utilization planning, and construction system design 
that have led to an improved deliverable. The resulting outcome 
was a better understanding of some of the atypical approaches to 
construction methods targeting the delivery of a world-class facility 
in the most efficient manner possible. 

Cloud and mobile solutions have permeated all trades on the 
project site, from the trailer to the field. VDC deliverables such as 
geographically located site drawings have leveraged the positional 
capability of many mobile devices in ensuring that the complex grid 
of subsurface systems is understood, installed correctly, and not 
impacted once in place. The portability of information to the field, 
whether on mobile devices or in job boxes, has saved the project 
countless hours in trips between the job site and field office.  

An “all in” VDC approach on the project has led to the necessity 
of all players to communicate effectively among disciplines and 
software platforms. Interoperability of software has played a critical 

VDC deliverables such as geographically located site drawings have 
leveraged the positional capability of many mobile devices in ensuring that the 
complex grid of subsurface systems is understood, installed correctly, and not 

impacted once in place. Image: Mortenson Construction

The Sanford Fargo Medical Center is sited within the glacial-period Agassiz 
Lake bed, which contains expansive clay soils that are not conducive to 

supporting heavy loads. Photo: Mortenson Construction
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role in enabling cross-platform collaboration. For example, while 
architectural constructability reviews were taking place early in the 
design phases of the project through an Autodesk Revit design model 
from the design team (HKS architects), upfront investment in the 
MSE wall was investigated, communicated, and dissected though 
the use of Bentley MicroStation and Bentley InRoads. The capability 
to integrate various design and construction decisions in a unified 
platform in Autodesk Navisworks with dozens of other trades and 
coordinate the proposed design among the entire project team proved 
invaluable to achieving buy in between all parties. In the end, by 
having the ability to integrate virtually something unique like the 
MSE wall system or to test out the scenario, the project was able to 
achieve a significant cost and schedule savings.  

By integrating new VDC processes, Mortenson was able to make 
critical decisions with the owner and project team using the 

computer model before implementation in the field. Each stage of 
the construction process was modeled and fully coordinated between 
key stakeholders, allowing any conflicts and decisions to be resolved 
early in the construction phase and therefore reducing time of 
construction. Georeferenced models allowed the civil construction 
team to use machine-controlled grading techniques that significantly 
reduced the time to complete the large earthmoving operation that 
has consisted of more than 300,000 yards of dirt to date.

A federated model-based turnover is projected for the owner at 
project completion in late 2016. The model is anticipated to assist in 
operations as the backbone of the complex database of information 
that a large medical center entails. Precise as-built conditions 
derived from the working models will assist the owner in all ongoing 
maintenance needs from an efficient above-ceiling network of 
systems to below-grade utilities that may require access in the future.

With a mechanically stabilized earth wall around the perimeter of the building, 
Mortenson could backfill within feet of the building instead of more than a 100-foot 

layback, allowing closer building access for schedule-critical activities such as 
erecting steel and hanging precast concrete panels. Photo: Mortenson Construction
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SERA MALONEY, P.E., is director of integrated construction, Energy and Infrastruc-
ture Groups, and TAYLOR CUPP, ASSOCIATE AIA, LEED AP BD+C, is senior integrated 
construction coordinator, Minneapolis Operating Group, for Mortenson 
Construction (www.mortenson.com). The Sanford Fargo Medical Center project 
was recognized as a finalist in the Innovation in Land Development category in 
Bentley Systems’ 2015 Be Inspired Awards.

More than 50,000 cubic feet of subgrade stormwater retention chambers flank the 
medical center, allowing infiltration directly onsite. Photo: Mortenson Construction

Enhanced safety
Successful integration of VDC on the project has dramatically 
reduced mistakes, rework, and the inherent risks of doing work twice. 
Safety on the project has been drastically increased as a result of 
using models to gain deeper understanding and assessment of areas 
of concern. Quality issues have been tracked with laser focus as the 
result of model-based issue tracking.

Mortenson prides itself on the success of its Zero Injury Program 
that is implemented on every project. Team members are educated 
continuously on the critical importance of onsite safety. Improved 
communication through the use of technology and VDC has greatly 
reduced safety risks on the project. 4D planning (model-based 
scheduling) has ensured that work sequences are planned and carried 
out in the safest manner possible. VDC also has allowed difficult 
areas to be constructed and at-risk activities to be analyzed at a much 

higher level of detail and with a higher level of understanding than 
otherwise possible.  

As a world-class facility equipped with the latest technology and 
staffed by leading medical professionals in the country, the Sanford 
Fargo Medical Center will bring unprecedented medical care to North 
Dakota, South Dakota, and Minnesota. 
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The United States could slash greenhouse gas emissions from power 
production by as much as 78 percent below 1990 levels within 15 
years while meeting increased demand, according to a new study 
by NOAA and University of Colorado Boulder researchers. The 
study used a sophisticated mathematical model to evaluate future 
cost, demand, generation, and transmission scenarios. It found that 
with improvements in transmission infrastructure, weather-driven 
renewable resources could supply most of the nation’s electricity at 
costs similar to today’s.

“Our research shows a transition to a reliable, low-carbon, electrical 
generation and transmission system can be accomplished with 
commercially available technology and within 15 years,” said 
Alexander MacDonald, co-lead author and recently retired director 
of NOAA’s Earth System Research Laboratory (ESRL) in Boulder.

The paper was published online in the journal Nature Climate Change 
(www.nature.com/nclimate/journal/vaop/ncurrent/full/nclimate2921.
html).  

Although improvements in wind and solar generation have continued 
to ratchet down the cost of producing renewable energy, these energy 
resources are inherently intermittent. As a result, utilities have 
invested in surplus generation capacity to back up renewable energy 
generation with natural gas-fired generators and other reserves.

“In the future, they may not need to,” said co-lead author Christopher 

Clack, a physicist and mathematician with the Cooperative Institute 
for Research in Environmental Sciences (CIRES) at CU-Boulder.

Since the sun is shining or winds are blowing somewhere across the 
United States all of the time, MacDonald theorized that the key to 
resolving the dilemma of intermittent renewable generation might be 
to scale up the renewable energy generation system to match the scale 
of weather systems.

So MacDonald, who has studied weather and worked to improve 
forecasts for more than 40 years, assembled a team of four other 
NOAA scientists to explore the idea. Using NOAA’s high-resolution 
meteorological data, they built a model to evaluate the cost of 
integrating different sources of electricity into a national energy 
system. The model estimates renewable resource potential, energy 
demand, emissions of carbon dioxide (CO2) and the costs of expanding 
and operating electricity generation and transmission systems to meet 
future needs.

The model allowed researchers to evaluate the affordability, 
reliability, and greenhouse gas emissions of various energy mixes, 
including coal. It showed that low cost and low emissions are not 
mutually exclusive.

“The model relentlessly seeks the lowest-cost energy, whatever 
constraints are applied,” Clack said. “And it always installs more 
renewable energy on the grid than exists today.”

Even in a scenario where renewable energy costs more than experts 
predict, the model produced a system that cuts CO2 emissions 33 
percent below 1990 levels by 2030, and delivered electricity at about 
8.6 cents per kilowatt hour. By comparison, electricity cost 9.4 cents 
per kWh in 2012.

If renewable energy costs were lower and natural gas costs higher, as 
is expected in the future, the modeled system sliced CO2 emissions 
by 78 percent from 1990 levels and delivered electricity at 10 cents 
per kWh. The year 1990 is a standard scientific benchmark for 
greenhouse gas analysis.

Scaling up renewable energy generation and transmission 
infrastructure could resolve dilemma of

intermittent wind and solar resources.

Building a 
national energy system

Figure 1: A high-resolution map based on NOAA weather data shows wind energy 
potential across the United States in 2012. Image: Chris Clack/CIRES

Figure 2: A high-resolution map based on NOAA solar irradiance data shows solar 
energy potential across the United States. Image: Chris Clack/CIRES
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http://www.nature.com/nclimate/journal/vaop/ncurrent/full/nclimate2921.html
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A scenario that included coal yielded lower cost (8.5 cents per kWh) 
but the highest emissions.

At the recent Paris climate summit, the United States pledged to cut 
greenhouse emissions from all sectors up to 28 percent below 2005 
levels by 2025. The new paper suggests the United States could cut 
total CO2 emissions 31 percent below 2005 levels by 2030 by making 
changes only within the electric sector, even though the electrical 
sector represents just 38 percent of the national CO2 budget. 
These changes would include rapidly expanding renewable energy 
generation and improving transmission infrastructure.

In identifying low-cost solutions, researchers enabled the model 
to build and pay for transmission infrastructure improvements — 
specifically a new, high-voltage direct-current transmission grid 

(HVDC) to supplement the current electrical grid. HVDC lines, 
which are in use around the world, reduce energy losses during 
long-distance transmission. The model did choose to use those lines 
extensively, and the study found that investing in efficient, long-
distance transmission was key to keeping costs low.

MacDonald compared the idea of a HVDC grid with the interstate 
highway system that transformed the U.S. economy in the 1950s. 
“With an ‘interstate for electrons’, renewable energy could be 
delivered anywhere in the country while emissions plummet,” he 
said. “An HVDC grid would create a national electricity market in 
which all types of generation, including low-carbon sources, compete 
on a cost basis. The surprise was how dominant wind and solar could 
be.”

The new model is drawing interest from other experts in the field.

“This study pushes the envelope,” said Stanford University’s Mark 
Jacobson, who commented on the findings in an editorial he wrote 
for the journal Nature Climate Change. “It shows that intermittent 
renewables plus transmission can eliminate most fossil-fuel electricity 
while matching power demand at lower cost than a fossil fuel-based 
grid — even before storage is considered.”

Investing in efficient, long-

distance transmission was 

key to keeping costs low.

Information provided by the University of Colorado Boulder (www.colorado.
edu).  

www.colorado.edu
www.plastic-solution.com
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The National Environmental Policy Act (NEPA) was signed into law 
by President Richard Nixon on Jan. 1, 1970. It was one of the first 
laws written to protect the environment, ensuring that federal agen-
cies undertake an assessment of the environmental effects of their 
proposed actions prior to making decisions. Those decisions can in-
clude, but are not limited to, decisions regarding permit applications, 
federal land management actions, and construction of publicly owned 
facilities. Federally funded projects that require NEPA documenta-
tion can include airports, buildings, military complexes, highways, 
parkland purchases, and other federal activities.

The following account of an environmental assessment for a roadway 
project illustrates the range of factors that often need to be considered 
to comply with NEPA.

The state of Tennessee has seen significant tornado activity over 
the years, some leaving massive devastation in their wake. Madison 
County, located about 70 miles northeast of Memphis, is one par-
ticular area that has been affected repeatedly. Unfortunately, debris 
from these storms often blocks US 45, the lone route crossing a major 
river, leaving southern portions of the county completely cut off from 
emergency services. 

Following a major tornado in 2003, the City of Jackson, Madison 
County, and the Metropolitan Planning Organization (MPO) agreed 
that a need existed for improved access between north and south 
Jackson for both congestion and safety reasons. At that time, the city 
initiated discussions with the Tennessee Department of Transporta-
tion (TDOT) about a possible southern extension of the existing US 
45 Bypass (State Route 186), a major four-lane facility that currently 
ends at US 45 just south of city hall. The new bypass extension will 
provide an alternate route to and from south Jackson for through traf-
fic and an alternate route in the event of an emergency blocking the 
US 45 crossing of the South Fork of the Forked Deer River.  

Currently, there are only two crossings of the South Fork of the 
Forked Deer River connecting north and south Jackson. US 45 serves 
as the only major north/south crossing in the area, connecting down-
town Jackson with residential, commercial, and industrial develop-
ment and the community of Bemis, all south of the river. Riverside 
Drive provides the only additional crossing of the South Fork of the 
Forked Deer River. On occasion, Riverside Drive is blocked due to 
flooding of its lower-elevation bridges and roadway. In addition, Riv-
erside Drive does not have the facilities or capacity to serve as an 
alternate route when incidents close US 45. This road has only two 
narrow lanes and little or no shoulders along the route.

 
As part of an early planning study, TDOT evaluated a number of al-
ternatives for the Southern Extension of the US 45 Bypass. In 2004, 
regulatory agencies reviewed alternatives developed and concluded 
that acquiring permits for a new crossing of the South Fork of the 
Forked Deer River and associated wetlands would be difficult and 
recommended that the city consider following the existing Riverside 
Drive for the new bypass.

In 2009, Gresham, Smith and Partners (GS&P) began the NEPA pro-
cess for the City of Jackson to look at potential impacts to the social 

Fulfilling National Environmental Policy Act 
requirements for a Tennessee roadway.
By Sandy Layne-Sclafani, P.E., CPESC

Environmental assessment

PROJECT+TECHNOLOGY

Environment

Figure 1: GS&P evaluated two options to connect to US 45 — the build alternative and the 
build alternative with option C-1.
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and natural environment within the project area, and 
develop build alternatives to be evaluated in the Envi-
ronmental Assessment. Building on the alternatives pre-
viously considered, the project team developed a single 
build alternative with two options to connect to existing 
US 45 at the northern project terminus.  

The alignment begins at a proposed intersection with 
US 45 about 2.17 miles south of the South Fork of the 
Forked Deer River (Figure 1). The proposed alignment 
goes west from US 45, then turns north to follow Riv-
erside Drive until it ties into the existing US 45 Bypass, 
ending at the intersection with Airways Boulevard (US 
70). It runs along new alignment as well as following 
existing Riverside Drive. The new roadway is 5.25 
miles long with a realigned connection to State Route 
(SR) 18 near the southern terminus, adding an addition-
al 1.53 miles to the project length, for a total length of 
6.78 miles. 

The corridor has two options to connect to US 45 — 
the build alternative and the build alternative with op-
tion C-1. The build alternative begins on a new loca-
tion, parallel to the north side of the river. The road is 
proposed to be at-grade or on fill, continuing north to 
connect with the existing bypass, just south of Airways 
Boulevard. 

The second option (C-1) follows Riverside Drive far-
ther north, tying into the existing US 45 Bypass east 
of State Street, then following the existing bypass to 
Airways Boulevard. This option C-1 was considered to 
minimize the length of the bypass extension, to avoid a 
National Priority List (NPL) hazardous materials site, 
and to provide a more direct connection to the existing 
US 45 Bypass than Corridor C.

The build alternative was evaluated for direct, indirect, 
and cumulative impacts to the environment. There were 
many environmental and constructability issues in-
volved, the majority of which were located in the area 
where the alternative will follow Riverside Drive. This 
particular section passes through a large area of flood-
plain and wetlands adjacent to the South Fork of the 
Forked Deer River. Issues that had to be considered dur-
ing alternative development included:
• constructing the road above the 100-year floodplain;
• potential impacts to an electric line and 10-inch gas 

main, both running along the east side of Riverside 
Drive;

• two sites along the alignment that are listed on the Na-
tional Register of Historic Places (NRHP); 

• 15 streams impacted by the project;
• 28 wetlands identified in the project area;
• an NPL site in a brownfields agreement is located at the 

northern terminus of the alignment; and

• a site that has been under remediation measures since 1992 for benzene contamina-
tion is located at the northern terminus of the alignment. 

After consultation with state and federal agencies, GS&P recommended measures 
to mitigate the issues that include the following:

Floodplain — The grade of the existing roadway will have to be raised above the 
100-year floodplain. Along Riverside Drive, a series of new bridges and overflow 
structures are proposed to replace the existing structures as the grade is raised and 
the roadway widened.  

p. 760.433.7640 Info@BioCleanEnvironmental.com
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There are 28 wetlands identified in the project area, consisting primarily of forested 
wetlands. Of those 28 wetlands, 25 will be impacted by the project.

Utilities — Riverside Drive will be widened to the west side only in 
order to avoid substantial impacts to the utilities to the east and to al-
low the roadway to remain open during construction.

Historic — The Riverside Cemetery, located at the intersection of 
Sycamore Street and Riverside Drive, was added to the NRHP in 
2003. Established in 1824, the cemetery is the resting place for many 
of Jackson's founders and earliest leaders. Due to the historical sig-
nificance, the proposed alignment will avoid taking property from the 
cemetery and, therefore, will not have a physical impact. 
 
The Bemis Historic District, located south of the City of Jackson 
and to the east side of Riverside Drive, was listed in the NRHP in 
1991. Bemis holds historical significance because it was originally 
developed as a model industrial village to support the cotton spinning 
mills of the Jackson Fiber Company. The district is approximately 
455 acres in size and contains 523 contributing properties. To avoid 
impacting the Bemis Historic District the proposed alternative will be 
located to the west of this site. 

Water — The project will affect 15 streams including Meridian 
Creek, Bond Creek, and the South Fork of the Forked Deer River. 
Where avoidance is not feasible, streams will be bridged or placed in 
culverts and will require mitigation by permitting agencies.  

Wetlands — There are 28 wetlands identified in the project area, con-
sisting primarily of forested wetlands. Of those 28 wetlands, 25 will 

be impacted by the project. Due to the need to utilize Riverside Drive 
roadway, avoiding the wetlands in the area would not be practical. 
The build alternative will impact 38.56 acres of the wetlands area, 
and the build alternative with option C-1 will impact 24.08 acres of 
the wetlands area. 

Each wetland was evaluated for avoidance and minimization mea-
sures. Steepened roadside fill slopes, a narrower roadway cross-
section with a median barrier, retaining walls, and minor shifts in 
alignment are all being considered to reduce wetland impacts. Some 
existing wetland areas will be spanned to preserve wetland integrity. 
Bridge construction with methods such as “top-down” or “progres-
sive” construction, which substantially minimize impacts to wetlands 
and alleviate the need for a haul road, are also being considered. Miti-
gation will be required by permitting agencies.  

Hazardous materials sites — Former American Creosote NPL Site 
is in a brownfields agreement with the Tennessee Department of En-
vironment and Conservation (TDEC) for property reuse and clean 
up. Approximately eight acres of the 30-acre site of creosote mate-
rial were excavated, solidified, placed onsite, and capped. Subsurface 
investigations indicate creosote present at depths of 60 feet below 
ground surface. Therefore, excavation of the site for treatment was 
not cost effective and treatment has been in-situ (in place). The pro-
posed build alternative will traverse the southwest corner of the prop-
erty. However, the build alternative with Option C-1 will not impact 
the NPL site.

Due to its historical significance, the proposed alignment will avoid taking property from 
Riverside Cemetery.
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TDEC indicated that construction of the road on fill over the south-
west corner of the property is acceptable. However, no piling can be 
driven within the contaminated area for bridge foundation construc-
tion. 

A former Coca-Cola Bottling Company plant is located within the 
right-of-way of the build alternative Option C-1. This site has been 
under remediation measures since 1992 for benzene contamination. 
There is currently a dual-phase extraction system being used to pump 
groundwater to volatize the benzene to lower levels. Measures to 
avoid this site will be taken if Option C-1 is selected.

Project status
In 2005, the Safe, Accountable, Flexible, Efficient Transportation Eq-
uity Act: A Legacy for Users (SAFETEA-LU) High Priority Projects 
(HPP) Program provided $4 million in federal funds for the South-
ern Extension of US 45 Bypass. In July 2007, the city requested as-
sistance from TDOT and has received matching funds for the early 
stages of the project’s development. The Environmental Assessment 
has been approved, and the project is awaiting additional funding to 
become available to move forward.

To avoid impacting the Bemis Historic District, originally developed as a model industrial 
village to support the cotton spinning mills of the Jackson Fiber Company, the proposed 
alternative will be located to the west of this site.

SANDY LAYNE-SCLAFANI, P.E., CPESC, is a senior civil engineer in the Nashville, 
Tenn. office of Gresham, Smith and Partners. She has more than 25 years of 
environmental and civil engineering experience. Her work with GS&P involves 
preparing NEPA documentation; transportation planning reports; environmental 
permitting (NPDES, ARAP, UIC, USACE 404); erosion prevention and sedi-
ment control inspections; preparation of stormwater pollution prevention plans 
and spill prevention control and countermeasures plans; and environmental 
site assessments. 
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Comuna Ingenieria, S.A. De C.V., Guadalajara, Jalisco, Mexico, is a 
civil engineering firm that was commissioned to design the infrastruc-
ture of a 3,311-unit residential development in Tlaquepaque, Jalisco, 
Mexico. The development area is bisected by a stream and consists of 
different types of soil. The northern portion of the development area 
consisted of mainly clay while the southern half is rockier. 

After construction began, it was determined that the soil was much 
rockier than expected based on the initial soil mechanics study. Dur-
ing the course of the project, levels needed to be changed five times 
to avoid excessive grading expenses. Even a minor change in level 
impacts the earthworks design and storm flow and, as a result, a high 
number of changes were required during the design process. 

To complete a project with this many changes using the company’s 
previous civil engineering software tools, the project would have 
taken about three months to complete, resulting in a substantial cost 
overrun that would have forced Comuna to take a loss on the project. 

Prior to the taking on the project, Comuna had switched to Autodesk 
AutoCAD Civil 3D software. “Civil 3D made it possible to make 
level changes more quickly,” said Diego Rojas, project manager for 
Comuna. “When we changed the level, Civil 3D dynamically up-
dated the profiles and adjusted the grading throughout the model. We 
used add-on products to help calculate the effects on the drinking wa-
ter, stormwater, and sewer networks and perform pressure and flow 
calculations. We were able to complete the project on time and on 
budget in only one month despite the many changes that we had to 
deal with during the project. The construction company was so happy 
with our work that it hired us to perform civil engineering for a new 
4,052-unit development. ”

The original housing development was based on a survey and mas-
ter plan whose accuracy was later called into question. For example, 
when construction got underway, the graders reported that hills were 
much rockier than expected and reducing their height to the level 

specified in the master plan would have been impractical from a 
cost standpoint. Comuna engineers were forced to raise the level of 
the hill, which had many cascading impacts on grading throughout 
the project. As other similar situations in which the actual working 
conditions did not match the master plan were encountered in the 
construction phase, Comuna engineers were required to make many 
additional changes to the earthwork calculations.

The water network in the project also presented major challenges. 
The changes in levels increased the complexity of the water network 
design. In addition, the pumping station was more than one mile from 
the furthest house in the project, which challenged the designers to 
maintain the pressure over this extended distance. Designers were 

Onsite conditions present civil engineering 
challenges for a 3,311-unit residential development.

Master plan adjustments

PROJECT+TECHNOLOGY
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During the course of the project, levels needed to be changed five times to avoid excessive 
grading expenses. Photo: Courtesy of Comuna Ingenieria, S.A. De C.V.

Comuna engineers used AutoCAD Civil 3D add-on products to help calculate the effects 
on the drinking water, stormwater, and sewer networks and to perform pressure and flow 

calculations.  Image: Courtesy of Comuna Ingenieria, S.A. De C.V.
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Information provided by Autodesk (www.autodesk.com). 
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also hindered by limitations in the master plan that 
didn’t accurately represent pressures and flows 
throughout the network and proposed a relatively 
inefficient distribution approach. 

“This was a very difficult project, and it would 
have been much harder using our previous soft-
ware tools,” Rojas said. “I estimate that using 
manual methods it would have taken three months 
and using our previous civil engineering software 
it would have taken two months to complete the 
design.

“We switched to AutoCAD Civil 3D because of its 
ability to provide an end-to-end digital life cycle 
solution for our projects and its ability to deliver 
the functionality that supports productivity that we 
need to help handle our increasing project load and 
continuing cost constraints,” Rojas said. 

Civil 3D provides a wide range of features that au-
tomate many aspects of the civil engineering pro-
cess that are generally performed manually, such 
as corridor design, pipe pressure networks, gravity 
pipe networks, grading, parcel design, base map 
creation, surface modeling, storm and sanitary 
analysis, river and flood analysis, and many more. 

“Civil 3D made it easier to change levels in the 
project,” Rojas said. “When the construction crew 
found a rocky zone, we created a rocky surface 
on the Civil 3D profile. This information was then 
available to the entire design team and made it 
easier to make the needed changes. When the team 
changed the source data, the surfaces and refer-
ences were automatically updated, which helped 
save time and reduce errors.” 

Comuna engineers designed the water network in 
Civil 3D. They used various Civil 3D features to 
calculate flow paths and catchment areas and used 
the AutoCAD Civil 3D Hydraflow Hydrographs 
Extension to help determine runoff from historical 
and synthetic storms and model drainage basins 
and model flood control measures. They simulated 
the network using EPANET, a public domain soft-
ware package that models the hydraulic and water 
quality behavior of water distribution piping sys-
tems. The simulation provided the pressure and 
flow throughout the network and was used by Co-
muna engineers to determine the diameter of pipe 
needed in different areas of the network. 

“The project is finished and the customer is very 
happy with our work,” Rojas said. “After the de-
sign changes were completed, the construction 
went very smoothly. Civil 3D helped us get the 
job done in only one month, considerably less than 

would have been required with either manual methods or the civil engineering soft-
ware that we used in the past. Much of these time savings can be attributed to the wide 
range of time-saving features in Civil 3D and to the fact that changes ripple through 
the entire database, minimizing the need for a considerable amount of manual effort. 

“The end result is that we can produce high-quality work in less time, which makes us 
more valuable to our customers and helps us win new business. For example, the suc-
cess of this project has led to additional work with the construction company, which is 
one of the largest in the state of Jalisco.”
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Butler Engineering provides bridge temporary works engineering 
for heavy construction clients. Sometimes a project comes along 
that challenges our ingenuity and motivates the desire to produce 
something unique. We need to think outside the box and consider all 
possibilities.  

The Del Rio Bridge provides access to St. Anthony, a small town in 
Idaho, which has a sawmill and agricultural services for large farms. 
The bridge had become functionally obsolete. There was advanced 
deterioration of concrete on the approach spans, piers, bridge deck, 
and curbs. Other concerns were environmental issues raised by 
birding and sportsman’s groups, as well as potential lead-based paint 
contamination from the old steel truss.  

The Idaho Transportation Department (ITD) completed replacement 
plans and made them available for bid during February and March 

2014. DL Beck Construction, a general contractor that builds 
large structures, put together its team of partners, including Butler 
Engineering for bridge temporary works, Teton Prestress for girder 
construction and delivery, and Wagstaff Crane.  

After studying the project carefully, a bid was prepared that totaled 
$2.3 million, including bridge and highway approach reconstruction. 
DL Beck Construction was awarded the project.

During the bidding phase, the contractor’s team visited the site and 
discussed the evident difficulties and worked out the methods for 
construction of the bridge. Lots of considerations were included, 
especially the fact that the river was relatively swift and a high-
quality trout stream prized by anglers in the area. The construction 
window was late April to early November.  

We considered how quickly we could get to the business of actually 
building the new bridge. That meant a swift and early removal of the 
existing structure since the new bridge was on the same alignment. 
Eastern Idaho has high-water snow melt runoff in May and June. It 
was necessary to get in-river work done and coffer dams in place 
to protect against the high water and the swift conditions at the site 
before runoff began.  

The main span of the new bridge consisted of prestressed concrete 
bulb tee girders 153 feet long. Large cranes were required, which 
were not locally available, entailing high costs for mobilization. On 
previous projects we had used specially designed small launching 

Old steel truss bridge is repurposed to launch 
precast girders for a new bridge.

By Robert Butler, P.E.

Decommissioning and 
replacement of the 

Del Rio Bridge
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The 1930s-era, steel truss Del Rio Bridge, spanning a relatively swift and high-quality trout 
stream, had become functionally obsolete. Replacement had to be completed within a 
construction window from late April to early November. 

After removing asphalt and concrete deck materials, temporary foundations were placed in 
the river and a jacking system developed to lift the old bridge and slide it over to temporary 

piers.
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A horizontal rail attached to the old truss frame stabilized the precast girders 
against lateral movements. Cable bracing and large steel beams set on the top 

flange helped to stiffen the girder for transportation on the highway and erection 
on the bridge.

The new bridge was completed and ready for service in early November 2014.

A skate developed to carry the precast girders across the bridge used six sets of 
Hillman rollers, four for vertical loads and two for horizontal positioning.

trusses that operate on rail systems attached to the piers to place 
large precast concrete girders across the river. While we were talking 
about the launching truss option, some of the men said, “Why can’t 
we use this existing truss somehow?” My response was that we ought 
to investigate it.  

Considerations of the capacity of this 1930s truss, materials and 
equipment needed to relocate it, and the modifications needed to 
launch these large girders across the river were discussed. The big 
question from the general contractor was how much will it cost?

ITD provided copies of original plans for the truss, and in cooperation 
with the state’s contract administration section, we worked out the 
possibility of repurposing the truss to assist in erection of the new 
bridge. We developed a STAAD.Pro model of the old truss and 
did field inspections to check the joints and members to see what 
condition they were in. 

We quickly learned that the truss could be used with some cantilever 
beams projecting outward from the truss below the major panel 
points. We developed cost estimates based on crane costs versus 
preparing the truss to use in launching the precast concrete girders. 
Using the launching system could save approximately $40,000.

Our conceptual plans were shared with and allowed by the ITD. 
The main points were that we would remove the approach spans 
and lighten up the truss by removing the asphalt and concrete deck 
materials and cleaning the truss down to the bare structural frame. 
Temporary foundations would be placed in the river and a jacking 
system developed to lift the bridge and roll it over to the temporary 
piers. 

We sent a survey crew out after developing our conceptual plans 
in the office to get information on the river bed at the location of 
each temporary pier footing. The reports from the field indicated the 
river bed was mostly basaltic rock with small deposits of sand and 
gravel in crevices and potholes. The general contractor ordered the 
additional steel needed to construct the temporary piers and transfer 
girder system. Precast concrete blocks were used for footings and 
each one was custom built to the correct height. Temporary pier 
steel and the concrete blocks were fabricated at the contractor’s shop 
while work was beginning on deck removal.  

Work began on the bridge site in late April. As soon as the deck was 
removed, a temporary work platform was constructed for personnel 
access only. 

The precast blocks were placed inside a super-sack with some fluid 
concrete and then placed in the river bed. A pneumatic rock drill was 
used to anchor them to the foundation rock with steel rods. The fluid 
concrete in the bottom of the super-sack conformed to the river bed 
underneath each block. Since nothing is perfect, we also allowed for 
grout pads to be placed between the temporary pier columns and the 
top of the concrete.

First move
A jacking system using four hydraulic jacks was devised that would 
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have the capability of raising the structure at least 7 feet. The transfer 
beam needed to be threaded through our jacking system and set on 
top of the old pier. The transfer beam had a channel rail system on 
top. Hillman rollers were set underneath the bridge bearing points 
and jacks were lowered to place the weight on the Hillman rollers 
and rail system. A hand-powered come along was used to move the 
bridge. 

The bridge was jacked up and set on the transfer beams ready to 
move. Pipe bracing was provided and anchored back into rock to 
forestall any lateral movements of the jacking and transfer frame.  

Once the old truss was on temporary piers, we began immediately 
with demolition of the old permanent bridge piers and building the 
new piers. Concurrently with the construction of these new piers we 
repurposed the old truss to prepare it to launch the girders. Plans were 
developed to modify the truss and use it as a launching platform to 
run precast concrete girders across the river. Cantilever beams were 
attached at panel points across the bridge, projecting out on the side 
with the girder transport rail. A rail the full length of the steel truss 
was installed on the exterior of the bridge.  

The center span of the new bridge had long slender girders that 
were sensitive to weak axis bending. Problems with handling were 
experienced. Unknown to the engineer, additional steel beams were 
added on top of the precast girders to remain in place until temporary 
cross braces were securely in place after the girders were on the 
piers. The final transport width was 8 feet and the weight was 140 
kips, of which 21 kips was temporary stiffening steel. We are pleased 
that we had a safety factor. 

A skate was developed to carry the girder across the bridge which 
used six sets of Hillman rollers, four for vertical loads and two for 
horizontal positioning. A laser level on the skate was used to develop 
the grade on the delivery road that brought the girders close to the 
bridge for crane pickup. A horizontal rail attached to the truss frame 
stabilized the girder against any lateral movements.

HDPE tanks were used for ballast to balance the bridge against the 
concentrated cantilever load on the exterior of the frame. These 
plastic tanks were pumped full of water out of the river just prior 
to launching the girders. After the girders were all in place, spigots 
were opened and the water ran back into the river.

Second move
After the girders were in place, we built the new superstructure, 
except for railing and decorative columns. The old truss was then 
jacked up an additional height on the temporary piers, rolled over 
to the new bridge deck, and set on trucks to be hauled off. The new 
bridge was completed and ready for service in early November 2014.

ROBERT BUTLER, P.E., a self-employed consulting civil engineer for the last 23 
years, organized with a group of engineers, draftsmen, and survey crews and 
established a reputation as bridge engineers, building large highway and bridge 
projects in Idaho, Montana, Wyoming, Utah, California, and Arizona. In 2015, he 
merged Butler Engineering with Harper-Leavitt Engineering. The Del Rio bridge 
project was recognized as a finalist in the Innovation in Structures category in 
Bentley Systems’ 2015 Be Inspired Awards.

SOUND wall in the woods
How do you balance the environmental needs to limit cutting 
down trees in a forest and constructing a sound wall to lower 
the highway noise reaching a new apartment development? You 
build a wall in the woods. 

To limit tree cutting, a 10-foot-wide limit of disturbance was 
provided along the length of a 756-foot-long wall in Bethesda, 
Md. A 25-foot-wide construction entrance was provided at a 
third point along the wall to bring in materials. The wall ranged 
in height from 15 feet to 33.5 feet.

To be able to build the “wall in the woods,” a low-head-room 
drill rig was used to install drilled shafts. Once the shafts 
were complete, steel posts were bolted down to the shafts and 
lightweight fiberglass panels, supplied by AIL Sound Walls, 
were laid in between the flanges. The use of the bolt-down 
method and the lightweight panels made for easier installation 
in the tight constraints of the 10-foot-wide construction limits.

Not counting the upfront planning to be able to build the project, 
Sound wall construction took 10 weeks to install 17,417 square 
feet of wall. Construction was longer than a conventional 
highway wall, but the tree save aspects allowed for a beautiful 
forest to remain intact for a new apartment complex.

A 10-foot-wide limit of disturbance was provided along the length of a 756-foot-long 
sound wall in Bethesda, Md. A low-head-room drill rig was used to install drilled 
shafts.

Steel posts were bolted down to the shafts and lightweight fiberglass panels, 
supplied by AIL Sound Walls, were laid in between the flanges.

Information provided by Geostructures (www.geostructures.com). 
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Three-quarters of downtown Pueblo, Colo., lies within a floodplain 
along the Arkansas River, protected by the 90-year-old, 2.8-mile-
long Pueblo levee. Repairing the 45-foot-tall, concrete-faced levee 
offered unanticipated complexity — from a lack of historical 
records and funding to preserving public art — but the engineers 
at CTL|Thompson and NorthStar Engineering and Surveying have 
made significant progress. 

The levee needed to meet the Federal Emergency Management 
Agency’s post-Hurricane Katrina certification rules, which was 
easier said than done in a tightly constrained work area with steep 
slopes, a narrow crest, and an adjacent active railyard. Funding issues 
were challenging, and the political climate was touchy because the 
levee has long been a community icon that holds the Guinness World 
Record for the world’s largest outdoor mural. The list of stakeholders 
was disparate and extensive, including historians, city staff and 
elected officials, artists’ groups, and the team of contractors. 

During the last three years of work, the team has learned a great deal, 
including resolving the project’s most significant challenges. The 
remainder of the work — including lowering the rest of the levee’s 
length and constructing a levee to the north, along Wild Horse Creek 
— is expected to span three to four more years. 

Solving the challenge of steep slopes and tight margins makes 
construction simpler — and less costly. The steep levee faces on both 
the wet and dry sides prevented the team from walking them, not to 
mention driving equipment along the slopes and accessing the levee’s 
crest for investigation. The top of the levee varied from 4 to 8 feet in 
width. The river on one side and a major railroad switching yard on 
the other side along most of the levee’s length limited access to the 
work area. 

Four major roadways — including Interstate Highway 25, Colorado’s 
main north-south artery that extends throughout the West — cross 
the Arkansas River. Additionally, the site’s situation amid an old 
residential neighborhood, with homes built up to the toe of the levee, 
requires treading with care. And because of river flows, work can 
proceed only from November through March. 

NorthStar found through hydraulic evaluation that lowering the 
height of the levee — and consequently widening it to 20 feet at the 
top — could still achieve the required level of flood protection. Doing 
so also helped facilitate construction and lowered construction costs.

Narrow track rig drilling enables soil sampling and cuts costs by two-
thirds. Initial plans called for craning a mini drill rig from the bridges 
at the top of the levee to drill holes, but the team feared the light-duty 
machine might not yield the depths desired. Work also had to take 
place next to active railroad tracks, calling for coordination with the 
railroad — and presenting significant potential safety concerns for 
the crew. The drill area was limited to where the team could access 
the toe on public streets or alleys. 

Drilling at the crest of the levee using a narrow track rig enabled the 
team to climb the face of the slope to get the job done. In addition, 
the equipment was better suited for the expected soil conditions, 
allowing the team to obtain the desired depths. Use of the 4-foot-wide 
track rig also cut drilling costs to one-third of those expected with the 
light-duty, crane-set rig. A conventional, truck-mounted rig was used 
to drill test holes on the dry side of the levee toe.

The levee’s historical significance requires additional approvals. 
Although the original levee is not on the historic registry, the means 
and methods used to build it were considered “of the time,” requiring 
approval by the state historic preservation officer. 

SWCA Environmental Consultants of Denver performed a cultural 
resources inventory in December 2014, enabling the Phase 1 
contractor to proceed. To achieve signoff on the project, NorthStar 
is advising the U.S. Army Corps of Engineers — which had alerted 

Pueblo levee project presents abundant challenges and new lessons.
By Bill Hoffmann, P.E.

Levee lessons

PROJECT+TECHNOLOGY

Water

Repairs to the 45-foot-tall, concrete-faced Pueblo levee were complicated by a 
tightly constrained work area with steep slopes, a narrow crest, and an adjacent 
active railyard.
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the team to the additional approval — and other agencies of progress 
being made. Provided those requirements are met, approval will be 
granted when construction is finished.

An updated levee needs updated funding. The Pueblo Conservancy 
District’s original funding assessment for levee improvements 
stopped sometime in the 1950s. During the ensuing 90 years, as a 
result of zoning changes, demolition and rebuilds, new ownership, 
and all the challenges of such a long time span, it became extremely 
difficult to determine an equitable format for the maintenance fund 
assessments. 

In the end, all parties involved recognized the benefits of the levee 
repair. The team decided that everyone in the county benefits, at least 
indirectly, from the existence of the levee. The conservancy district 
reinitiated the assessment, enacting a three-tiered approach that 
changed the boundaries from the floodplain itself to all of Pueblo 
County. 

A Guinness World Record-holding work of art demands intense 
community engagement. Lowering the height of the levee, and 
essentially replacing the existing concrete facing, created political 
concerns because the water side of the structure holds the Guinness 
World Record for the largest outdoor mural, created by contributions 
from thousands of artists over four decades. 

To facilitate a new iteration of artists’ efforts, the team has held 
ongoing meetings with the artist community to understand its 
concerns and seek a reasonable solution. To preserve the historic 
record, the district had high-resolution photos taken of each mural 
along the levee. The original work unfortunately was removed, 
but as this engineering project proceeded and concrete facing was 
replaced, the team created a way for artists to safely access the water 
side and create new murals. A groundswell of interest has emerged 
in redesigning a long-term solution that will beautify the community 
and give artists a showcase for their work. 

Historical documentation can be difficult to track but is vital to avoid 

surprises. Maps, charts, and other potentially helpful documents 
were in short supply during the first phase of the project. Because 
the levee essentially had no recorded history, the team recommended 
a test program for the first 2,000 feet that would expose major soil 
conditions, confirming what the borings disclosed and providing 
insight into how the levee was built. 

The team found the toe of the levee at the upstream end to be 8 feet 
below the active river bottom, which was a surprise and a challenge 
from an engineering standpoint. As work on the first phase progressed 
and team members saw the “as-built” conditions, sheet pile was 
brought in to aid in dewatering the toe to create a dry working 
environment. Gathering information early and often decreases the 
likelihood of surprises once groundbreaking begins on future phases.

The team attributes its initial successes in addressing a professional 
challenge of this magnitude to more than just sound engineering 
expertise. Working well together, communicating early and often, and 
identifying areas of collaboration have been crucial. As one example, 
the team found an area to stockpile 50,000 cubic yards of dirt hauled 
off the site. The City of Pueblo then could reuse that material for a 
bridge project in the immediate vicinity. 

Each day the team works on the Pueblo levee project shows that 
foresight, creativity, and collaboration enable substantial challenges 
to be overcome — and reveal valuable lessons in that process. New 
approaches and opportunities for learning are always ahead.

BILL HOFFMANN, P.E., is vice president and senior principal engineer at 
CTL|Thompson (www.ctlt.com), a full-service geotechnical, structural, 
environmental, and materials engineering firm. CTL|Thompson is headquartered 
in Denver and has offices in Fort Collins, Pueblo, Colorado Springs, Glenwood 
Springs, and Summit County, Colo.; and Cheyenne, Wyo. NorthStar Engineering 
and Surveying Inc. (www.northstar-co.com) is a privately owned, full-service civil 
engineering and surveying firm located in Pueblo, Colo. 

Workers place a new concrete facing on the water side of the levee. Hydraulic 
evaluation indicated that lowering the height of the levee — and consequently 
widening it to 20 feet at the top — could still achieve the required level of flood 

protection.

Lowering the height of the levee, and essentially replacing the existing concrete 
facing, created political concerns because the water side of the structure holds the 
Guinness World Record for the largest outdoor mural, created by thousands of 
artists over four decades.
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Sustainability professionals 
operating at a higher level

By John Williams, ENV SP, Level I FSA

SUSTAINABLE DESIGN

Transportation departments, water agencies, transit systems, power 
utilities, and public works departments have to make a dollars- or 
returns-based case for the pursuit of sustainable infrastructure 
solutions. This article provides four examples where professionals 
made the connection between sustainability and project economics. 
In each case, the results were happy customers and interest in broader 
use — by engineers — of sustainable infrastructure tools. 

Engineers and economic assessments
In the infrastructure delivery world, economic assessments are 
typically left to project sponsors and specialists, including economists, 
accountants, and consultants. These studies tend to have short lives 
largely because they require extensive research of subject matter 
that includes aging data as well as an understanding of analytical 
processes. Because they are expensive ($50,000 to $250,000 per 
run), only the largest projects use them. When they are used, it is only 
once to justify spending. After that, they are shelved as thousands of 
decisions are made that impact economic outcomes. 

This work is excluded from typical engineering scopes, yet the 
information required to complete these assessments is in the hands 
of project designers from early stage project planning through 
design, construction, operations, and decommissioning. Engineers 
are relied upon for feasibility studies, project planning, stakeholder 
outreach, design, environmental assessments, construction oversight, 
and operations monitoring. The primary reason for past practices of 
withholding economic assessments from project scopes has to do 
with the complexity of cost benefit, life cycle, and triple bottom line 
analysis.  

Envision ‘Rising Stars’
It’s all starting to change. The Institute for Sustainable Infrastructure 
(ISI; www.sustainableinfrastructure.org) and the Envision “Rising 
Stars” are paving the way. Envision Sustainability Professionals 
(ENV SPs) — those credentialed in the use of the Envision rating 
system for sustainable infrastructure — now number more than 
4,500. Each has made a commitment to training, testing, and practice 
yielding a higher level of competence within the infrastructure design 
community. They are to be applauded. 

This article is dedicated to a small but growing subset of ENV SPs. 
You might call them Envision “Rising Stars” because they have 
recognized, and more importantly, acted on the needs of most project 
sponsors. 

Stantec transportation green infrastructure/low-impact development application on Scott 
Avenue Roadway, City of Tucson, Ariz. Photos: Courtesy of Stantec
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Running economic assessment alongside Envision ratings
With one exception, each of these Rising Stars were members of 
ISI’s Economics Committee from 2012 to 2015 to develop economic 
assessment tools that run alongside of and map to Envision. Impact 
Infrastructure (www.impactinfrastructure.com), an ISI Charter 
Member, provided a team of economists with backgrounds in 
infrastructure development to work for 2.5 years on a pro-bono basis 
with the Economics Committee. They created Excel-based tools, user 
manuals, and documentation referred to as Business Case Evaluators 
(BCEs). The BCEs have been made available, free of charge. Once 
the BCEs were pushed into the public domain, Impact Infrastructure 
created a commercial product called AutoCASE for Sites (a cloud-
based automated business case analysis tool) and extensions that 
enable an engineer-focused analytical interface with Autodesk 
Building Information Modeling products including AutoCAD 
Civil3D and InfraWorks 360. These BIM tools are used for planning 
and design by engineers around the world.  

The combination of AutoCASE (www.autocase.com) and BIM makes 
it possible for engineers to conduct real-time economic assessments 
at each decision point in project development and operations. Each 
assessment can be done at a cost comparable to a steel or concrete 
take-off. As planning or design decisions are made, engineers can 
tag features in their solutions, push a “Run Analysis” button, and 
within seconds have real-time feedback as to the financial, social, 
and environmental returns associated with the alternative under 
consideration. Within the same analysis, those returns are divided 
among Envision categories to show which ones provide the greatest 
overall value to the stakeholders involved (project owner, financier, 
host community, taxpayers, and environmental community).

Case 1 — John Wise, P.E., CFM, ENV SP, and his team from Stantec 
used a combination of these tools mapped to Envision to evaluate 
stormwater solutions (both public- and private-sector projects) for 
Pima County, Ariz. They paid particular attention to the unique 
characteristics of desert environments. The project sponsors were so 
pleased that they held a series of public meetings with support from 
the City of Tucson and Pima Association of Governments showcasing 
their findings and promoted the tools for use in transportation and 
associated green infrastructure/low-impact development (LID) 
stormwater-related projects.

Case 2 — Kevin Shepherd, ENV SP, and Mikel Wilkins, ENV SP, of 
VERDUNITY brought the tools to the attention of the Trinity River 
Vision Authority (TRVA) in Fort Worth, Texas. TRVA was faced with 
the challenge of evaluating multiple levels of LID for the Trinity 
Uptown Development Program. VERDUNITY applied the tools to 
evaluate costs and benefits and Envision responsiveness for a series 
of alternatives. The effort armed TRVA with the case they needed 
to justify green solutions. VERDUNITY has since been tasked to 
provide similar services for other agencies and municipalities in 
North Texas to facilitate capital improvement plan prioritization 
efforts.

Case 3 — Lidia Berger, ENV SP, LEED Fellow, with Dewberry 
worked with a Dewberry team of engineers engaged in the planning 

phase for the proposed Washington Mall Underground (NMU). This 
project is the vision of Washington, D.C., real estate developer and 
philanthropist Albert H. Small and architect Arthur Cotton Moore, 
FAIA, working together with the nonprofit National Mall Coalition. 
NMU is aimed at addressing a combination of stormwater and flood 
control measures along with pressing needs for increased parking 
capacity, particularly for the many tourist buses that idle on the 
streets of D.C., clogging the road network and polluting the air.

Washington Mall Underground use scenarios. Image: Courtesy of Dewberry

VERDUNITY’s Neighborhood Retrofit Workshop Project valuation results, Central Arlington 
Heights, Fort Worth, Texas. Image: Courtesy of VERDUNITY
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Dewberry used these tools to evaluate the financial, social, and 
environmental returns associated with various green and resiliency 
strategies such as the reuse of rainwater for irrigation, a green roof, 
or allowing the lower levels of the parking garage to operate as 
stormwater detention vaults. Dewberry’s analysis revealed that the 
financial returns for this large-scale underground parking structure 
were untenable from a cost standpoint; however, this multipurpose, 
flood mitigation system can operate at a fraction of the cost of a 
standalone system and provide sustainability and resiliency benefits 
to the district. The value of public benefit, including social and 
environmental returns, is significant, causing local officials to give 
careful consideration to advancing the project. The tools were so 
helpful that Dewberry is now applying them on behalf of a number of 
new projects, including its new headquarters building.

Case 4 — Thomas Batroney, ENV SP, of Hatch Mott MacDonald was 
not part of the ISI Economics Committee initiative but learned about 
the combination of Envision and the BCEs on the ISI website. They 
are engaged in a number of sustainability and resilience assignments 
on behalf of the City of Pittsburgh and the Pittsburgh Water and 
Sewer Authority. They have introduced the tools into a stormwater 
management, green development, and transit projects. The city’s 
chief resilience officer is now encouraging operating departments and 
closely tied authorities to consider sustainability and comprehensive 
business cases as strategies for raising the planning and development 
bar within the City of Pittsburgh.

Conclusion
More and more, public entities are learning that they can have the 
benefits of Envision coupled with comprehensive, triple bottom line-
based financial assessments at a small fraction of the cost of custom 
studies. This is possible because their existing engineering teams 
(especially those with Envision Rising Stars) have access to tools 
that provide the data they need and automated process for analyzing 
it. The same engineers and project sponsors know that the use of 
these tools will enable them to tune their design solutions to reach the 
highest levels of sustainability for the greatest financial, social, and 
economics returns. 

Each of the Envision Rising Stars have demonstrated competence and 
their competitive prowess by recognizing the need for sustainability 
ratings that are tied to comprehensive business cases. They have 
discovered that their access to information, technology, and analytical 
skills have given them the upper hand in solving their customers’ 
problems.

JOHN WILLIAMS, ENV SP, LEVEL I FSA, chairman and CEO of Impact Infrastructure, 
Inc. (www.impactinfrastructure.com), based in New York City, has spent 37 
years in the infrastructure and building delivery industry. Four years ago he 
founded Impact Infrastructure, Inc., a software as a service company, working 
in a strategic partnership with Autodesk, with the goal of bringing economic 
assessment tools to the AEC industry, enabling design professionals to create 
objective, credible, and affordable assessments for projects of all sizes. He joined 
the Institute for Sustainable Infrastructure board of directors in 2015.
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Award-winning projects highlight use of precast concrete, 
large-block retaining wall systems.

Earth retention excellence

Materials

Redi-Rock International, producer of precast, large-block retaining 
wall systems that stack using a knob and groove design, announced 
the winners of its 2015 Rocky Awards. The awards honor the best 
Redi-Rock walls built in the categories of Commercial, Water 
Application, Freestanding, Residential, and People’s Choice Award, 
which is chosen by the public in an online vote. More than 130 Redi-
Rock manufacturers across the world competed for these awards.

Commercial Wall of the Year 
Redi-Rock of Kentuckiana, Mount Washington, Ky., was honored for 
the gravity and reinforced retaining walls installed at the Louisville 
International Airport in Louisville, Ky. The airport wanted to extend a 
runway to put in an Engineered Materials Arresting System (EMAS), 
but a security access road ran through the location where they needed 
to make the extension, and there wasn’t any space to move the road 
or utilities. 

HNTB engineers decided that the best solution would be to build 
a tunnel so the security access road could run under the runway, 
which gave room for the expansion. To do this, they designed four 
retaining walls that lead up to the tunnel, with each wall posing 
its own challenges. HNTB originally specified a pile and lagging 
wall, or an option for small segmental blocks. Mike Mattingly, P.E., 
from Mattingly Engineers, said that Redi-Rock was the final choice 
because the price was significantly less, it would take less time for the 
installation, and because of the versatility of the Redi-Rock system.

According to Mattingly, sloping bedrock, utility duct banks, a utility 
manhole, and a tight construction schedule were all challenges 
they had to work through as the project progressed. Redi-Rock of 
Kentuckiana completed the walls in 23 days. The biggest problem 
faced was with a duct bank that was in the backfill area, which couldn’t 
be disturbed because it helped run United Parcel Service’s ground 
operations. Since the duct bank was in the way of the excavation area 
for the geogrid, they decided to put up a temporary shoring wall, but 
it ended up being a permanent wall because of complications that 
pushed into the area where they could put reinforcement.

The project included four gravity and positive connection walls, 
which equaled approximately 20,943 square feet of wall face, and 
385 Redi-Rock caps to give the walls a more finished look. The walls 
each led up to the tunnel that runs under the area where the EMAS 
blocks were installed. The wall engineer incorporated multiple 
types of Redi-Rock blocks throughout the project design, all in the 
Limestone face texture, which gave the walls a beautiful, cohesive 
look.

A hydraulic excavator equipped with a grapple picks up Redi-Rock blocks and places 
them on one of the walls lining a tunnel beneath an extended runway at Louisville 
International Airport.
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“In the end, to accommodate all of the various site and project 
constraints, six different typical sections were developed and used. 
These included a gravity system... in a soil retained zone; a gravity 
system using 28-inch blocks and cast-in-place concrete backfill; a 
gravity system in front of a (sheet piling to protect the manhole) per 
AASHTO; a reinforced system with a soil retained zone; a reinforced 
system with a soil and rock retained zone; and a reinforced system 
with a rock retained zone and a (sheet pile),” Mattingly said.

According to Mattingly, all of the walls were designed in accordance 
with AASHTO LRFD 2012, and the gravity sections were analyzed 
with the Redi-Rock Wall Analysis Software; reinforced sections were 
analyzed with MSEW software.

Water Application Wall of the Year 
Wilbert Vaults of Houston was awarded for the Pecan Lakes 
subdivision project. Jones Creek runs adjacent to this high-end 
housing development and due to the development’s close proximity 
to the Brazos River, water from the Brazos River inundates Jones 
Creek and poses a significant flooding threat to the neighborhood. In 
2007, the Federal Emergency Management Agency began remapping 
the area to update the flood insurance rate maps. As a result of the 
remap, all 325 residents of Pecan Lakes subdivision would be without 
flood protection.

Searching for a solution to reinforce the creek banks and protect the 
neighborhood, the Pecan Grove Municipal Utility District partnered 
with District Engineer Jones|Carter to find a solution to reinforce the 
creek channel and provide flood protection that would be on par with 
the rest of the district.

Initially, officials thought that the project could not be successful 
or cost effective without acquiring approximately 26 homes, due 
to unstable soil conditions and the limited right of way along Jones 
Creek. However, Jones|Carter’s design allowed the district to provide 
a solution that negated the need to acquire the homes — saving $1 
million. The overall solution included a multi-component system 

consisting of an earthen levee, a structural floodwall, and a pump 
station.

For the structural floodwall, Jones|Carter devised a solution that 
included a gravity retaining wall system coupled with a complex dual-
level subsurface sheet piling wall for soil stabilization. It proved the 
best solution to minimize short- and long-term impacts to residents.

“In 2013 when this project started construction, Texas had been in a 
drought for several years. Vegetation was dying and engineers were 
concerned that if a large storm event came through, you’d see massive 
erosion,” said Jamie Johnson, P.E., of Redi-Rock International. 
“Because of the poor soil conditions, there was a significant concern 
that flooding events would saturate the bank and as floodwaters 
receded, you’d have an unstable slope condition.”

Jones|Carter specified Redi-Rock as the gravity retaining wall system 
for the project. “Redi-Rock was able to give us an alternative so that 
we could build the flood wall behind the homes with enough space 
to allow annual maintenance and operations. We also had room to 
transition the walls back down to the bottom of the existing creek,” 
said Craig Kalkomey, P.E., of Jones|Carter. “Using gravity walls 
allowed us to avoid using soil anchors, which would have had to 
extend into private property and beneath existing homes.”

The soil along the creek is a mixture of heavy clay with high plasticity 
index, mixed with pockets of very poor sand and gravel. The sheet 
pile component of the bank stabilization was required to cut off these 
sand and gravel seams. Kalkomey explained that as water rises in the 
channel, designers wanted to avoid water passing through the walls 
and underneath homes because that could lead to material washing 
out from underneath residences. A 20-foot sheet pile cutoff wall was 
designed to increase overall global stability.

“It was really designed as a full system — the wall and sheet piles 
were designed to function together,” Johnson said. 

Jones|Carter’s design to protect a residential development from flooding included 
a gravity retaining wall system coupled with a complex dual-level subsurface sheet 
piling wall for soil stabilization.
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Above the sheet pile walls, “the Redi-Rock walls were set on a gravel 
underdrain system and backfilled with gravel. Essentially we did 
the two-tiered wall to make the design a little safer. We still have 
the vertical drops, but instead of having one big vertical drop this 
allowed us to tier it, giving an amenity look with intermediate grass,” 
Kalkomey said.

The design team utilized Redi-Rock 9-inch setback blocks to increase 
the batter of the walls. “We felt that the 9-inch setback would help 
give a better aesthetic rather than two completely vertical walls. It 
also provides flexibility and stability during ingress and egress for 
cleaning and maintenance purposes. It helps us better inspect the 
system because it actually serves as mini stairs to safely access the 
bottom,” Kalkomey said.

These walls, all of which feature the Limestone face texture, stretch 
over a quarter mile along the edge of the housing development and 
encompass a total of 38,525 square feet of retaining walls. The lower 
wall stands 13.5 feet tall and the upper wall as tall as 6 feet. The 
9-inch setback walls give the channel a trapezoidal shape, which 
creates an efficient hydraulic radius that leads to improved open 
channel flow rates.

The system is designed based on a 100-year storm level, which was 
tested when a storm hit the area in May 2015, shortly after the project 
was completed. Based on the effective information on the flood, 
experts classified the storm between a 50-year and 75-year event.

“Parts of the wall were underwater for nearly a month,” Kalkomey 
said. “Since the May event, we’ve had multiple successive events and 
the system has been soundly tested. Fortunately, everything worked 
out very well. For the portion ultimately supplemented with the Redi-
Rock, we could not take a chance. We had to stabilize it; we had to 
make sure movement would not occur.” 

The project also received a Silver Award from the American Council 
of Engineering Companies - Houston in the water resources category.

Freestanding Wall of the Year 
Mid-Hudson Concrete Products Inc., Cold Springs, N.Y., was 
honored for the freestanding walls supplied for the Mount Kisco 
Medical Center in Yorktown, N.Y. In 2012, Lake Osceola Realty Corp 
submitted a proposal for development of a new 27,000-square-foot 
medical office building and parking area in Yorktown. The proposed 
development was going to be built behind existing office buildings 
on a site surrounded by low-lying wetlands. The significant grade 
change from the entrance of the development leading down to the 
office building and parking areas posed a challenge to the design and 
construction of the site. To make construction possible and the new 
offices accessible, developers needed a way to accommodate grade-
change requirements for the roadways leading to the building site 
while minimizing disturbances to the adjacent wetlands.

Engineers from Civil Design Professionals and Site Design 
Consultants came up with a design that incorporated a combination 
of retaining and freestanding walls to support the roadway and 
parking areas. They selected Redi-Rock because of “cost, speed of 
installation, aesthetics, and sensitivity to work adjacent to wetlands,” 
said Matt Moran, representative for Lake Osceola Realty Corp.

Minimal excavation is required to install Redi-Rock, making it 
possible for this project to be built quickly without encroaching 
on the wetlands surrounding the site. Plus, Redi-Rock was able to 
achieve the height requirements called for in the design of the walls.

“The benefit of using Redi-Rock blocks on this site was the efficiency 
of both excavating for the walls and installation of square footage per 
block,” said Matthew Dubray, working foreman for WD Excavation 
& Contracting Inc., the installer of the project. “Geogrid was not 
required on this, which would have been necessary for most smaller 
modular block systems. Not having to over-excavate areas behind the 
walls allowed us to keep the site functional during installation by not 
having massive cuts and stockpiles of fill.”

Local Redi-Rock producer Mid Hudson Concrete Products supplied 

Engineers from Civil Design Professionals and Site Design Consultants developed 
a design that combined retaining and freestanding walls to support a roadway and 

parking areas for a medical center.
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a combination of 60-inch, 41-inch, and 28-inch Redi-Rock gravity 
blocks in the Limestone texture to complete the gravity walls, which 
were 12 feet tall in the highest spot.

Redi-Rock Limestone freestanding walls were built on top of the 
gravity walls to act as a guardrail along the roadway. The curved 
design of some of the freestanding walls presented a slight challenge 
to the installers; however, they were able to do some custom work on 
the blocks to achieve the radiuses necessary to complete the walls. 
The use of freestanding walls as an extension of the gravity walls 
provided the force protection needed, while giving a seamless, high-
end look to the development. Finally, Redi-Rock caps were added to 
the top of the walls to complete the project.

In total, 12,340 square feet of Redi-Rock was used on the project, 
which was completed in 2014. 

Residential Wall of the Year
North Coast Marine Construction Inc. (NCMC), Avon Lake, Ohio, 
supplied Ledgestone texture gravity walls installed at a private 
residence on Lake Erie. After purchasing a home in Bay Village, 
Ohio, situated on the shores of Lake Erie, the owners intended to 
take full advantage of their new lakefront property. However, the 
steep slope of their backyard made accessing the lake area incredibly 
difficult. With big plans for several upgrades for the lakefront area, 
including a boat garage, beach house, pier, and marine elevator, the 
homeowners needed a way to make it easier to access.

The general contractor building the lakefront beach house had 
originally planned to construct a ramp leading down to the lake, but 
after taking a closer look at the sheer hillside, he realized he would 
need a better solution. The general contractor turned to landscape 
designer Doug Baldi, owner of Baldi Design Solutions Inc. for help. 

After viewing the property himself, Baldi realized they were going 
to, “need a lot more than straight walls and terraces.

“One of the challenges is they had a hillside that was basically a 1-to-
1 slope that you could hardly walk up and down,” Baldi said. “The 
homeowner had some very definitive requirements for this project, 
one being he wanted to have a ramp that you could actually drive a 
vehicle down. The second requirement was he really wanted usable 
space as he went down, and he envisioned a [miniature] golf course.”
To accommodate the homeowner's requests and contend with the 
challenges of the sloping property, Baldi came up with a design that 
would incorporate curved walls, terraced levels, ramps, and stairs 
built with Redi-Rock retaining wall system

“In the Cleveland area, we have a lot of shale cliffs. You want to 
build in front of the shale and protect it, but you have to anchor those 
walls back into the shale somehow because you can only go so high 
with segmental block. With Redi-Rock, we can go so much higher 
with the walls and we can get good foundations on the shale without 
having to excavate for geogrid or try to do some type of drill and pin 
anchoring for the walls,” Baldi said.

Baldi worked with Stephen Jones and his team from local Redi-Rock 
producer and installer NCMC to complete the project. They began 
by creating I-beam pilings on the hillside driven down to the point 
of refusal which, for most of the hillside, was the shale cliff. Rebar 
reinforcement was added then concrete was poured on top to create 
concrete footers on which the retaining walls were built.

Redi-Rock blocks in the Ledgestone texture were used on the walls 
of the project, which span from the backyard of the home all the way 
down the hillside to the lake area. The design incorporated multiple 
terraced levels, each one with a landscaped miniature golf hole and 

A sloping residential property incorporates curved walls, terraced levels, ramps, and 
stairs to provide lakefront access.
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connected to the next level by both a ramp and a set of stairs.

Most of the walls were designed to increase in size with the slope of 
each ramp. Starting out around 0 to 2 feet high, the walls rise up to 
10 feet to 12 feet high at the far end of the ramps. There’s also one 
massive wall more than 20 feet tall at one end of the project where 
there’s a curved staircase.

According to Baldi, “part of the design challenge was to get big 
enough radiuses so you could maneuver down the ramps with a 
trailer and a four-wheeler.”

NCMC installers were able to customize the wall blocks to achieve 
the radiuses needed to accommodate the design of the curved walls. 
In fact, once the ramps were in place, the installers took advantage 
of the ramps by taking their skid steer loaders and other equipment 
up and down them to perform maintenance work and install the mini 
golf course areas.

Redi-Rock gravity blocks in 60-inch, 41-inch, and 28-inch sizes 
were used to build the retaining walls on this project. As the gravity 
walls rose above the ramp level, they transitioned into Redi-Rock 
freestanding blocks to form the guardrail for the ramps. A combination 
of ramps and Redi-Rock steps were used to connect one level to the 
next, with a putting green added to each level and custom work done 
by NCMC to create curved steps to follow the curve of the walls. 
Columns in the Ledgestone texture and caps were added throughout 
the project to pull the design together for a cohesive look throughout.

In total, 9,000 square feet of Redi-Rock was used to complete this 
project, which was finished in 2015. Additional custom work was 
done to provide heating for the ramps leading down to the lake. There 
are also multiple gas lines that run through the walls to power 12, 

35,000-BTU lamps incorporated within the design to light the walls 
at night.

People’s Choice Rocky Award 
Wilbert Precast of Spokane, Wash., received the People’s Choice 
Award for a beautiful residential landscape upgrade project. Mark 
Hattenburg wanted to add a terrace and pool to the backyard of his 
home near Spokane but he had no design plan and wasn’t quite sure 
where to begin. He knew he would need to do something about the 
8-foot grade change on the property. While driving down Little 
Spokane Drive one day, Rick Lindberg, from local Redi-Rock 
manufacturer Wilbert Precast, noticed an excavator in the field behind 
Hattenburg’s house. Curious about the project and knowing it would 
require a retaining wall, he spoke to Hattenburg about his plans.

“He knew he needed a wall, but he just didn’t know what he was 
going to do,” said Lindberg. Lindberg’s background is in landscape 
design, so he offered to help Hattenburg by designing the backyard 
landscape using Redi-Rock. Hattenburg owns a construction company 
called Hattenburg Excavation. Having installed Redi-Rock walls in 
the past, he knew Redi-Rock would be a good fit on this project too.

The final design included Redi-Rock gravity retaining and 
freestanding walls, plus coordinating columns, steps, and caps, all in 
the Cobblestone texture. A waterfall feature was incorporated into the 
design to conceal the utilities for the pool. More than 500 Redi-Rock 
blocks were used to complete the beautiful yard and pool area with 
walls that extended as high as 10 feet at the tallest point. 

Information provided by Redi-Rock International (www.redi-rock.com). 

Gravity retaining and freestanding walls with coordinating columns, steps, and caps, 
plus a waterfall feature, completes a beautiful yard and pool area.
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Central Bridge No. 182, in Barrington, R.I., is the first bridge project in 
the state to use Northeast Extreme Tee (NEXT) beams to construct a 
wider bridge carrying traffic on Massasoit Avenue over the Barrington 
River from Route 114 to Woodward Avenue. The $20 million project 
consisted of demolishing the existing two-lane bridge and replacing 
it with a wider bridge. The project required new bridge abutments 
and substructure, complete replacement of the superstructure, and 
full-depth roadway reconstruction of the bridge approaches.

Oldcastle Precast New England, contracted by Cardi Corporation, 
provided the prestressed concrete NEXT beams for the new bridge 
superstructure. The beams, selected primarily because of their ease 
and speed of erection, are a robust double-tee with a 13-inch-wide 
tee leg that is much stouter, providing greater strength and allowing 
shallower depths.

“We evaluated several options for the bridge-replacement project 
before deciding to recommend the use of the NEXT beams,” said 
Kevin Viveiros, vice president of Pare Corporation. “The project 
began before NEXT beams were promoted as an alternative 
solution.” He and David Elwell, the senior project engineer, attended 
a presentation on the beams and saw the versatility of the product. 
“We realized it offered a good alternative for us. It didn’t take a lot 
of convincing to show Rhode Island Department of Transportation 
the benefits once we looked at it closely.” (PCI Northeast; www.
pcine.org/projects/project.cfm?articleID=A8C3860D-D1F0-ECE5-
0AC55759FBC0E3E8)

Oldcastle Precast New England detailed and manufactured 30, NEXT 
F36 beams for the project. The beams were made in four sizes: 8 feet, 

8 inches wide by 60 feet long; 9 feet, 4 inches wide by 60 feet long; 
8 feet, 8 inches wide by 67 feet long; and 9 foot, 4 inches wide by 67 
feet long. In addition, Oldcastle Precast supplied the 10 prestressed 
arched fascia beams. 

The new bridge structure has five continuous spans, totaling 330 feet, 
with six lines of prestressed concrete NEXT F36 Beams per span. 
Each span also features an arched fascia beam on its exterior sides to 
provide an attractive finish.

“This was the first bridge to use NEXT beams in Rhode Island, but 
we’re seeing it used more and more in other states, and it’s apparent 
it’s becoming a popular option pretty quickly,” Viveiros said. “More 
projects using NEXT beams in Rhode Island are on the table now, 
with some beginning construction in the near future.” (PCI Northeast)

Pare Corporation, based in Lincoln, R.I., is the project design firm 
and Cardi Corporation, Warwick, R.I., is the general contractor. 

Oldcastle Precast was instrumental in development of the Northeast 
Extreme Tee (NEXT) beam. In 2006, the Precast Concrete Institute-
Northeast visited precast plants and noticed that Oldcastle Precast-
Rehoboth had developed a high-level platform section for railroad 
platforms. Oldcastle provided the drawings of the section, with some 
modifications, to assist with the early analysis by the PCI Northeast 
Bridge Technical Committee in order to develop the new NEXT 
bridge beam. 

Barrington, R.I. bridge is first in the state to use 
precast concrete NEXT beams.

Stout superstructure

Read about development of the NEXT beam at www.
pcine.org/cfcs/cmsIT/baseComponents/fileManagerProxy.
cfc?method=GetFile&fileID=108C69E6-EF30-AEED-
96BF506C3412967E. 

Prestressed arched fascia beams cover the new bridge’s five continuous spans.NEXT beams are a robust double-tee with a 13-inch-wide tee leg that is much 
stouter, providing greater strength and allowing shallower depths.

Information provided by Oldcastle Precast (www.oldcastleprecast.com).  
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Professional Liability
is essential.

Overpaying is not.
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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.

ClearSpan Fabric Structures’ Pavilion Building 
features no end walls or sidewalls, creating 
a covered, outdoor atmosphere that can be 
used for any construction need. The Pavilion 
Building is covered by ClearSpan’s 12.5-
ounce, 24-mil rip-stop polyethylene fabric 
that allows natural light to filter through. The 
UV-resistant fabric covers come in four color 
options. The truss frame is triple galvanized 
for corrosion resistance. When paired with 
the ClearSpan Helical Anchoring System, the 
Pavilion Building can be built with minimal 
foundation requirements, the company said. 
Pavilion Buildings can be constructed 75 feet 
or 85 feet wide, and feature 13-foot-high eaves.

3DR released Site Scan, an aerial analytics 
platform that enables customers to inspect, 
survey, and scan work sites with a drone and 
deliver that data to the cloud for processing 
and analytics. Site Scan leverages the latest 
innovations in image capture from Sony and 
cloud-processing capabilities from Autodesk 
to deliver an end-to-end solution ready-
made for existing reality capture workflows. 
Included in the Site Scan package are a Solo 
drone, a Sony Xperia tablet preconfigured 
with the Site Scan app, a Sony UMCR10C 
or GoPro HERO4 Black camera, unlimited 
storage in the 3DR Cloud, and unlimited 
processing and publishing credits with the 
Autodesk Cloud.

03. No-wall fabric building02. Site scanning platform
Trimble introduced three software versions 
of its Building Information Modeling (BIM) 
and analysis and design solutions — Tekla 
Structures 2016, Tekla Structural Designer 
2016, and Tekla Tedds 2016. According to 
Trimble, Tekla Structures provides more 
efficient modeling of any steel or concrete 
structure and introduces more efficient 
utilization of model information. Tekla 
Structural Designer is an engineering tool 
for analyzing and designing buildings and 
has expanded seismic design capabilities. 
Tekla Tedds automates repetitive structural 
calculations and has new options for analysis 
and design of retaining walls, foundations, 
and steel and concrete beams.

01. Structural modeling, design, and analysis

product + Software guide

Trimble
www.tekla.com  

3DR
www.3dr.com  

ClearSpan Fabric Structures
www.clearspan.com  
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Carollo Engineers announced in February that it had selected 
Bentley Systems, Incorporated’s EADOC cloud-based construction 
management software as its corporate standard for capital project 
management. Carollo Engineers will standardize on EADOC across 
its construction services teams and expects to save costs on all of its 
projects and eliminate the inefficiencies of managing multiple legacy 
systems.

According to Bentley, with EADOC, project team members and 
stakeholders get Web-based access to all project data, including RFIs, 
submittals, punch lists, inspector reports, change orders, payment 
applications, risk items, schedules, budgets, drawings, photos, and 
more. As a hosted, software-as-a-service (SaaS), there are no hardware 
or software licenses to buy and maintain. There are no per-user costs, 
so the entire project team can be brought together, regardless of size.

Users can track the use and version activity of all project documents 
— such as drawings, specifications, daily logs, RFIs, and risk items. 
Submittals and RFIs can be completed online, appropriate recipients 
notified with alerts for action, and associated files (as large as 500 MB 
each) attached to expedite responses. Submittal and RFI responses can 
be tracked and merged into one approval with an audit trail. 

As a long-standing user of EADOC, Carollo Engineers has firsthand 
knowledge of the software’s ability to help manage risks, track 
construction documents and communications, and control costs for 
construction managers at engineering/construction management firms 

or infrastructure owner organizations. By standardizing its construction 
management process on EADOC, Carollo will further improve the 
management of its construction teams using an automated workflow 
and also improve control of project finances, including budget, 
funding sources, contracts, and change orders. In addition, the ability 
to effectively and consistently manage its contractual deliverables with 
a detailed electronic construction record and audit trail will provide 
Carollo with accountability to resolve disputes quickly and streamline 
project and program execution.

EADOC is being supplied to Carollo through a corporate-wide 
subscription that is available for all projects, users, data storage, 
and technical support. As a result, Carollo Engineers’ project teams 
no longer need to procure individual subscriptions for their projects, 
which will reduce administrative costs and enable the company to 
standardize its construction services. 

Carollo Engineers Vice President Michael Warriner said, “Bentley’s 
EADOC gives us a competitive advantage by helping us deliver better 
projects with less risk and at a lower cost. Our new subscription will 
streamline EADOC’s availability among our teams and eliminate the 
administration cost of managing multiple, project-based subscriptions. 
Standardizing our construction project management practice through 
EADOC will take the benefits we’ve seen on individual projects and 
extend them across our organization.” 

Information provided by Bentley Systems, Incorporated (www.bentley.com/
eadoc ).

Carollo Engineers standardizes on Bentley EADOC

Dashboard for Bentley Systems’ EADOC cloud-based construction management software

www.bentley.com/eadoc
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cenews.com/continuingeducation

VIEW THE ARCHIVES AND 
EARN CONTINUING EDUCATION CREDIT!

SPONSORED BY:

CONNECT Edition of SITEOPS Advances Site Design 
Project Collaboration
Aired on: 1/21/2016
Watch the webcast to learn about the new CONNECT Edition release of 
SITEOPS software for conceptual site design featuring integration with 
Bentley Cloud Services. The CONNECT Edition provides a common 
environment for comprehensive project delivery and connects users, 
projects, and enterprises. 

BIM Advancements For Better-Performing 
Infrastructure Assets
Aired on: 12/15/2015
Watch the webcast to learn why civil and transportation engineers, 
contractors, government and owner-operators depend on Bentley 
Systems’ OpenRoads to meet today’s design, construction and 
operations challenges. OpenRoads products help users work more 
productively, collaborate globally and deliver better-performing 
infrastructure assets. 

Collaboration and Design Information in the Field
Aired on: 11/12/2015
Watch this webcast to learn about Bentley Systems’ new OpenRoads 
Navigator App that provides civil and transportation professionals an 
easy-to-use, dynamic app for quick access to civil design information in 
the field.  OpenRoads Navigator App supports teams working better 
together to speed approvals and resolve issues during design, 
construction, and operations. Field workers can use the app to combine 
design elements with pay item tracking for field inspection. The app 
integrates with ProjectWise to support collaboration with all team 
members for faster resolution of issues in the field. The result is better 
decisions throughout the life cycle of a project.

cenews.com/continuingeducation
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