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Diaphragm Design That Makes Sense: 
How To Design and Specify Steel Deck 
by Representatives of the SDI

July & August

Composite Joist – New 2nd Edition 
Specifi cations, New Technical Digest 
No. 13

It’s well known that steel joists, with their impressive 
strength-to-weight ratio, provide greater support. What 
might be surprising is all the ways the Steel Joist Institute 
provides outstanding support to engineers, architects 
and other industry partners.

September

Bridging – How It Works and What to 
Work Around

Through publications, webinars and design tools, our goal is to provide 
information on how to build with steel joists and Joist Girders. 

Upcoming webinars include:

We’re all about 
superior support.

To take advantage of all the 
education tools created to help 
you design with steel joists, visit:

steeljoist.org
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MARK C. ZWEIG
mzweig@zweiggroup.com

I am becoming more and more aware — by the day — of what a problem social media 
addiction is. Plenty of civil and structural engineers — and the organizations they work 
for — are affected. These are the people who cannot stay off Facebook, Twitter, Instagram, 
Snapchat, LinkedIn, and others for what seems like any longer than five to 10 minutes at a 
time. 

This can lead to a number of negative results:

An incredibly short attention span — Because they can’t stay off their social media 
platforms for longer than a few minutes, they can’t do anything that requires any significant 
attention span. For example, reading goes completely by the wayside. Longer-term projects 
(anything that takes longer than 30 minutes) can’t get finished. It’s terrible!
 
Inability to pay attention in meetings and even one-on-one interactions with other people 
(clients, fellow employees, subconsultants, etc.) — Constant phone checking to see who 
“liked” the funny video they posted or proclamation of love for their significant other keeps 
them from interacting intelligently in meetings and conversations. 

Damaged family relationships and resulting problems at work — Because no one feels 
like they ever get any real attention, every relationship suffers. Friends and family members 
think the social media addict doesn’t care about them. And then when the family life goes to 
hell, all of the problems associated with that situation eventually spill over into work life as 
well. Depression, embarrassing confrontations with ex’s, fewer hours at work — all of these 
and more are common (negative) outcomes. 

Lack of productivity — Social media addicts just cannot get anything done. They are too 
distracted. They start to confuse “self-imposed-busy-farting-around-on-social-media” with 
actual work. Their priorities become unclear as the insidious erosion of their individual 
abilities to get anything accomplished takes hold. 

Lack of sleep — So addicted, they stay up all night on social media or get up in the middle 
of the night to work on their social media. All relationships eventually become virtual ones 
and identity is based on numbers of “likes” and followers.

Loss of hobbies — There’s no time to do anything else. Too hard to be on Facebook and ski. 
Too hard to do quilting and be on Twitter. Too hard to do anything and be on LinkedIn. Can’t 
do anything but social media. That makes people angry and alienated. 

I could go on, but the bottom line is that this is a big problem. What can you do about it? 
You can’t do much. Encourage people to get counseling. My guess is the “cure” rate for this 
problem is pretty low. 

And meanwhile, we have another great issue here of Civil + Structural Engineer magazine 
for you to enjoy! If you can stay off social media platforms for 30 to 45 minutes or so, you’ll 
hopefully get a lot of positive and helpful information from these pages!

Social media 
addiction

Negative impacts on relationships, 
mental focus, and work 

are growing problems.

FROM THE PUBLISHER
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Project Profitability: What’s new in 
project management?
By Howard Birnberg, Association for Project Managers

Recently, I was asked, “What’s new in project management?” While that’s 
a fairly vague question, project management in engineering, architectural, 
and facilities management organizations is evolving slowly. Much of what 
is undertaken by project managers in firms hasn’t changed dramatically 
for many years, but what has changed are the people who are the project 
managers. Technology has also evolved as new software and hardware has 
been designed and implemented for and by firms. 

Unfortunately, many of the same problems plaguing project managers have 
existed for decades, particularly communications issues. These have often 
grown worse as designers and facilities managers rely on email and texting 
for communications. Client needs and delivery methods have also changed, 
but approaches for meeting those needs has not changed significantly.  

The client is the centerpiece of every project and the most important 
person/entity on the project team. Unfortunately, many organizations 
and project managers narrowly define a project team. Most consider the 
project team to only include those immediate firm members working on 
a particular project. The project team actually should include members of 
all organizations involved with a project — including clients, consultants, 
suppliers, contractors, subcontractors, engineers, and architects.

Read the entire article at http://tinyurl.com/projectprofit-june17.

Commentary: An engineer’s thoughts 
on Elon Musk’s vision of 
underground roads
Elon Musk announced a futuristic vision of transportation involving 
underground roadway systems beneath bustling cities such as Los Angeles. 
Aurecon tunneling expert Tom Ireland weighs in on whether Musk’s vision 
really is as impossible as it sounds.

Read the entire article at http://tinyurl.com/comment-june17. 

Civil + Structural Engineer provides news and articles online to 
supplement content in this print issue. Visit csengineermag.com daily for 
the latest news and check out the following articles posted online with the 
June 2017 issue:
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 CHAD CLINEHENS, P.E., is Zweig Group’s president and CEO. Contact him at cclinehens@zweiggroup.com.

Waiting

Do you want to keep doing forever exactly what you are doing now, or do you have dreams or aspirations to 
do something else? Most people would answer the latter. So what are you waiting for?  

Are you waiting for your next performance review to discuss this with your boss? Are you waiting for some 
magical moment when the universe tells you it’s time to make your move? Are you waiting for someone to 
pick you out of a line-up and promote you? 

Waiting gets you nowhere in this industry. The good news for those who answered that they have dreams 
and aspirations is that most people wait, providing great opportunities for those who are impatient and don’t 
want to wait. 

There are no career development plans or programs that really ever effectively draw out people and make 
them wildly successful. No, those plans usually create a very large group of average people waiting for 
opportunity. They all follow the program, together, putting all of themselves on a level playing field. 

Most annual performance reviews are ineffective too because it is a check-the-box activity for most firms. If 
you want real feedback, you have to seek it all of the time, not wait for it once a year. 

If you want real opportunity, you have to create it. A program or a single meeting will hardly create opportunity. 
The tendency to follow the program and wait for performance reviews creates an average career with average 
results. 

Rules and programs are created as companies grow and need more control. More control leads to more 
average results. To go from ordinary to extraordinary, you must take control of your life and your career. If 
you don’t, there are programs and systems out there that will do it for you. Your choice.

Most people wait, providing great 
opportunities for those who have dreams 
and aspirations and don’t want to wait.

engineering our future
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thing as a standard expansion joint cover. CS has over 40 years of experience 

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

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

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

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

call Construction Specialties at 1-888-621-3344 or visit www.c-sgroup.com.
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Greg Johnson, P.E., was named Michigan area manager at WSP USA. 
He is responsible for managing operations, establishing strong client 
relationships, and maintaining a focus on business development and 
marketing. Dennis Martin was named a vice president in the Law-
renceville, N.J., office of WSP USA. He serves as director of multi-
modal planning for the firm’s Northeast region. Mike Warren was 
named a principal consultant in the Denver office of WSP USA. He 
will support the firm’s advanced service offerings, including intelligent 
transportation systems activities.

Peggy Van Eepoel, P.E., an associate principal in Thornton Tomasetti’s 
Weidlinger Protective Design practice, was named an SEI Fellow by 
the ASCE’s Structural Engineering Institute.

Jeffery C. Bingham, PMP, joined HNTB Corporation as a senior 
environmental program manager. Kary H. Witt, P.E., joined HNTB 
as national toll market practice leader and vice president. Samantha 
Soules joined HNTB’s West Division toll team as deputy practice 
leader for the toll market and associate vice president.

Dave Culligan, managing principal of HDR’s Syracuse, N.Y., office, 
received the ASCE Syracuse Section Outstanding Civil Engineer of the 
Year Award. He was recognized for his outstanding leadership and tire-
less advocacy for civil engineering in the hydroelectric industry within 
New York State.

Kleinfelder named Derek Fisher, Dirk Applegate, and Louis Arm-
strong to senior positions leading its North American operations. 
Fisher, executive vice president, East U.S. Division director, has 
nearly 25 years of consulting, management, and leadership experience. 
Applegate, executive vice president, Central U.S. and Canada Division 
director, leads the newly combined U.S. Central and Canadian Divi-
sion. Armstrong, executive vice president, West Division director, has 
nearly 30 years of experience as an engineering professional.

Thomas Harley, P.E., joined Louis Berger as vice president and 

New England regional transportation manager. Prior to joining Louis 
Berger, Harley was chief engineer at the Connecticut Department of 
Transportation.

As part of its executive succession plan, Terracon announced Swami-
nathan (Vasan) Srinivasan, P.E., is now president of Terracon 
Consultants, Inc. Srinivasan assumes leadership of Terracon’s oper-
ating company, including the firm’s geographical operating groups, 
service lines, business sectors, and quality group. He succeeds David 
Gaboury, P.E., who had served as president of Terracon since 1997. 
Gaboury continues as Terracon’s chairman and CEO. Vikram (Vik) 
Patel, P.G., was named manager for Terracon’s North East Division.

Cardno appointed Joseph Lowther, J.D., to the position of president 
of Cardno Emerging Markets USA, Ltd. He will leverage the skills 
and expertise across Cardno’s International Development division and 
offices in 10 countries.

Finley Engineering Group welcomed bridge designers Ton Tu, E.I., 
and Colin Martin, E.I., to its expanding bridge design and construc-
tion engineering firm. Tu’s expertise in structure design includes more 
than four years of designing prefabricated, precast structural systems. 
Martin’s analysis experience includes a topology optimization of a 
multi-span bridge system and modeling analysis for the University of 
Louisville Children’s Hospital Pedestrian Bridge. 

Huff & Huff, Inc., a subsidiary of GZA, announced that Margaret 
Panatera, P.E., was named district office manager. Panatera has been 
a practice leader in environmental compliance, site remediation, and 
wastewater engineering with Huff & Huff, Inc. for the last 16 years.

Sarah Devine, IIDA, NCIDQ, was named vice president of Corpo-
rate Workplace for AECOM’s Buildings + Places practice, part of its 
Design and Consulting Services group. She will be responsible for 
partnering with corporate real estate professionals in the Los Angeles 
metro area to design and deliver innovative workspaces. AECOM also 
named Vern Kuehn as executive vice president and general manager 
of a newly created federal business unit within its Construction Ser-
vices business group.

Dennis Martin Kary H. Witt, P.E.

Ton Tu, E.I.Swaminathan (Vasan) 
Srinivasan, P.E.

Thomas Harley, P.E.

Greg Johnson, P.E. Mike Warren Samantha Soules

Vikram (Vik) Patel, P.G.

Peggy Van Eepoel, P.E.

Margaret Panatera, P.E.Joseph Lowther, J.D.

Jeffery C. Bingham, PMP

Sarah Devine, IIDA, NCIDQColin Martin, E.I.

ON 
THE 
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events

Highlighting technologies, methods, and regulations pertaining to all 
aspects of stormwater management, StormCon 2017, the annual sur-
face water quality conference and exhibition, moves to the Northwest 
U.S. this year, Aug. 27-31, in Bellevue Wash.

StormCon preconference events play an important role for stormwater 
professionals with workshops and certification exams. Eight full-day 
courses are available on Sunday, Aug. 27 and Monday, Aug. 28:

Fundamentals of an MS4 stormwater management program — 
Course identifies the components and fundamental considerations that 
go into developing a stormwater management program for a permitted 
municipality.

Developing effective stormwater pollution management plans — 
Intermediate-level course for designers and reviewers about develop-
ing effective and practical pollution management plans.

BMP selection to improve your watershed — Comprehensive 
workshop guides program managers and engineers through the criteria 
necessary for selecting the most effective BMPs for a project.

Construction site SWPPP compliance — Fresh approach to storm-
water compliance for construction sites will focus on strategies that 
are not necessarily highly technical but rather demand high levels of 
common sense.

Fundamentals of industrial stormwater management — Course 
identifies the components and the fundamental considerations that go 
into developing a stormwater management program for an industrial 
operation.

Repairing entrenched, incised, and degraded (urbanized) streams 
— Course will deal with some of the tools needed to design and build 
naturally functioning stream, river, and creek reaches.

Stormwater pollution modeling for LID, TMDL, and retrofitting 
analyses — Hands-on, computer-based course will demonstrate how 
to use WinSLAMM to utilize source area stormwater controls to main-
tain or create a hydrologically functional landscape that mimics natural 
watersheds’ hydrologic functions.

Biotic Ligand Model (BLM) — Learn the fundamentals of metals 
toxicology and bioavailability in the environment, and how the BLM 
can address a wide range of water-quality scenarios.

Additionally, preconference courses and exams are offered for the fol-
lowing certifications:
• Certified Inspector of Sediment and Erosion Control (CISEC);
• Certified Erosion, Sediment, and Stormwater Inspector (CESSWI);
• Certified Professional in Erosion and Sediment Control (CPESC);
• Certified Professional in Stormwater Quality (CPSWQ);
• Certified Professional in Municipal Stormwater Management (CPMSM); 

and
• Certified Professional in Industrial Stormwater Management (CPISM).

The event’s two-day (Aug. 29-30) course curriculum includes six 
tracks with multiple sessions and presentations in each track: 
• Best management practices (BMPs) case studies provides examples of 

structural and nonstructural BMPs to achieve water-quality goals;
• Green infrastructure features low-impact development (LID) techniques, 

as well as smart growth and other green infrastructure practices;
• Stormwater program management looks at funding, public education 

and outreach, staffing, regulatory compliance, and other elements of 
managing a successful program;

• Water quality monitoring explores water-quality assessment, monitoring 
and sampling techniques, and modeling practices;

• Industrial stormwater focuses on publicly and privately owned facilities 
covered by industrial stormwater permits or EPA’s stormwater multi-
sector general permit; and

• Advanced research topics compares BMP performance, evaluating test-
ing protocols, and reviews trends in stormwater research.

Hot Topic Sessions on Thursday, Aug. 31, include two panel discus-
sions — Urban flooding: Learning to walk on water; and Stormwater 
infrastructure policies: A management perspective — two special ses-
sions — An update on EPA stormwater program; and Rethinking urban 
water management: Integrating natural and engineered systems — and 
a bus tour of Point Defiance Park and Port of Tacoma West Hylebos 
Pier Log Yard. Point Defiance Park has a multi-stage, cascading system 
that treats runoff from more than 750 acres of residential and com-
mercial land. The West Hylebos Pier Log Yard features a four-stage 
treatment system utilizing two stages of media filtration followed by 
two stages of biofiltration.

Download the StormCon 2017 conference brochure with complete 
details on all of the presentations and registration information at       
https://www.stormcon.com/pdf/SC17_program.pdf. 

StormCon 2017
Preconference courses and certification exams, 

six conference tracks, and more than 95 exhibitors 
fill the annual stormwater event.

Source: www.stormcon.com
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june  2017

World Transport Convention
june 4-6  — beijing, china
An international platform for transportation industry stakeholders 
to share research findings and academic ideas, exchange successful 
practice and managerial trials, and explore business opportunities and 
global collaborations.
http://wtc.9811.com.cn/dct/page/1 

International Bridge Conference
June 4-8 — National Harbor, Md.
The IBC annually attracts more than 1,200 bridge owners and 
engineers, senior policy makers, government officials, bridge designers, 
construction executives, and suppliers from throughout the U.S. and 
abroad.
https://eswp.com/bridge/bridge-home

3rd North American Symposium on Landslides
June 4-8 — Roanoke, Va.
Investigation, classification, monitoring, analysis, and mitigation of 
landslides, including case studies on innovative analysis techniques and 
solutions.
www.aegweb.org/mpage/nasl17m 

Excellence in Project Management
June 6 — Houston
Aug. 16 — Detroit
Nov. 29 — Charleston, S.C.
Tutorial and case study workshop sessions present critical areas every 
project manager should know from the perspective of architecture, 
engineering, and environmental consulting firms.
http://zweiggroup.com/seminars/excellence-in-project-management

ACE17
June 11-14 — Philadelphia
American Water Works Association annual conference and exhibition 
covers more than 30 interest areas in the potable water, stormwater, and 
wastewater industries.
www.awwa.org/conferences-education/conferences/annual-
conference.aspx 

World Multidisciplinary Civil Engineering-Architecture, 
Urban Planning Symposium
June 12-16 — Prague, Czech Republic
Second annual forum for discussion of the latest findings and 
technologies in different fields of civil engineering, architecture, and 
city and urban planning.
www.wmcaus.org 

HxGN Live
June 13-16 — Las Vegas
Hexagon software conference featuring more than 400 customer-led 
case studies, training sessions, and technology certification courses. 
http://hxgnlive.com/2017 

The Principals Academy 2.0
June 14-15 — Baltimore
July 19-20 — Chicago
Oct. 26-27 — San Diego
Crash course in all aspects of managing a professional service firm, 
including an expanded focus on business development, strategic 
planning, and financial management. 
http://zweiggroup.com/seminars/the-principals-academy

SuperPile ’17
June 14-16 — Coronado, Calif.
Presentations on the latest developments in augered cast-in-place/drilled 
displacement piles, drilled shafts, driven piles, ground improvement, 
helical piles and tiebacks, marine foundations, micropiles, testing and 
evaluation of foundation systems, and seismic and lateral loads. 
www.dfi-superpile.org 

Stormwater Seminar 2017
June 15-16 — Quebec City, Canada
Use of smart systems/big data for innovative approaches to stormwater 
management.
www.wef.org/events/conferences/upcoming-conferences/stormwater-
seminar 

juLY  2017

Real Marketing and Branding for AEC Firms
July 27 — St. Louis
Designed to bring clarity and distinction between marketing and 
sales (Business Development), this course will aid all levels of staff 
to understand how to market the firm and build the brand in their 
respective roles.
http://zweiggroup.com/seminars/real-marketing-and-branding-for-aec-
firms

AUGUST  2017

Financial Management for Non-Financial Managers
Aug. 9 — Cincinnati
Overview of business financial management, including interpreting 
financial statements, key performance metrics, benchmarking, 
predictive cash flow management, and how strategic decisions drive the 
value of the firm.
http://zweiggroup.com/seminars/financial-management-for-non-
financial-managers 

events

www.awwa.org/conferences-education/conferences/annual-conference.aspx
www.wef.org/events/conferences/upcoming-conferences/stormwater-seminar
http://zweiggroup.com/seminars/real-marketing-and-branding-for-aec-firms
http://zweiggroup.com/seminars/financial-management-for-non-financial-managers
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New York City Bridge Conference
Aug. 21-22 — New York
Organized by the Bridge Engineering Association, the 9th conference 
features renowned bridge engineers from all over the world.
www.bridgeengineer.org 

International Conference on Highway Pavements & Airfield Technology
Aug. 27-30 — Philadelphia
Under the theme “Sustainable Pavements and Safe Airports,” the 
conference will cover state-of-the-art and state-of-practice areas of 
innovation, improved durability, cost-effective and more sustainable 
pavements, and safety technologies to ensure safe and efficient airport 
operations.
www.pavementsconference.org 

StormCon
Aug. 27-31 — Bellevue, Wash.
Claimed to be the world’s largest stormwater pollution prevention 
conference and trade show, the event features BMPs, low-impact 
development, program management, construction-site runoff, green 
infrastructure, monitoring, and research.
www.stormcon.com 

SEPTEMBER  2017

Hot Firm and A/E Industry Awards Conference
Sept. 21-22 — Seattle
Comprehensive business conference for leaders and aspiring leaders 
of AEC firms in the U.S. Conference agenda includes topics on 
technology, leadership challenges, business planning, marketing 
methods, recruiting and retention, and growth strategies.
http://hotfirm.com 

OCTOBER  2017

The Year in Infrastructure Conference
Oct. 10-12 — Singapore
Bentley Systems’ annual forum addressing the current priorities 
and opportunities impacting the infrastructure industry. Includes a 
technology update, six industry-focused forums, an Alliance Partner 
Pavilion, and the Be Inspired Awards ceremony. 
www.bentley.com/en/yii/home 

Check online at http://csengineermag.com/industry-events 

for events later in 2017. Send information about upcoming 

conferences, seminars, and exhibitions relevant to civil and 

structural engineering to Bob Drake at bdrake@zweiggroup.com.

Bernie Siben, CPSM
Austin, Texas
559-901-9596
siben@sibenconsult.com
www.sibenconsult.com

“Out-of-the-box” thinking

“Out-of-the-park” performance

When you have marketing needs

but you don’t have marketing time . . .

outsource to a proven professional

The Siben Consult, LLC

strategic planning, marketing processes, SOQ 
and proposal development, short-list 

presentation development, interview coaching, 
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PROFILE

What started in 1917 as a small public works firm in Omaha, Neb., 
has grown into one of the leading multidiscipline companies in the 
world. HDR Inc., a Top10 Engineering News-Record (ENR) firm, has 
a portfolio that spans continents, and a total workforce of 10,000 in 
225 offices.

Still headquartered in Omaha, HDR is an employee-owned opera-
tion with a big appetite for massive projects. Designing a 10-building 
medical campus in Beijing? Sure. Design and delivery of the Rhine 
Ordinance Barracks Medical Center Replacement in Germany? No 
problem. And serve as the lead designer and subcontractor to Tappan 
Zee Constructors on the $3.98 billion New NY Bridge over the Hudson 
River in New York? It’s expected to fully open to traffic next year. 

In April, HDR received the American Council of Engineering Com-
panies’ Grand Conceptor Award — given annually to the nation’s best 
overall engineering achievement — for the State Route 520 floating 
bridge project that crosses Lake Washington near Seattle. The award 
marks the third Grand Conceptor Award for an HDR project in the 
company’s 100-year history.

The project included replacing an existing, 53-year-old floating bridge 
and reconstructing the rest of the SR 520 corridor, from Interstate 5 on 
the west side of the lake to Interstate 405 on the east side. The result is 
a larger bridge that, at 7,708 feet (about 1.5 miles), earned a place in 
the Guinness World Records as the longest floating bridge in the world.

Looking ahead, HDR sees no slowdown in its penchant for big projects, 
nor does it plan on taking a back seat to other firms when it comes to in-
novation. In its 100-year anniversary press release, the firm announced 
a continued commitment to understanding the effect that autonomous 
cars will have on infrastructure, mapping out strategies for coastal re-
silience in an age of climate change, and designing cutting-edge health 
care, justice, and educational facilities.

Even with an eye on a promising future, the firm is not shedding its 
historical roots. HDR still has plenty of public-sector clients, from 
the smallest towns to the largest government agencies, academic, and 
health care institutions. George A. Little, HDR chairman and CEO, 
said the common thread is doing what’s right for the client and com-
munity — values HDR has held dear for a century. 

“A wastewater treatment plant in a small city is every bit as important 
as high-profile projects like the Hoover Dam Bypass or Cleveland 
Clinic Abu Dhabi,” Little said. “HDR has built a culture of bringing 
our best to each and every project, and to the communities where we 
live.”

While the size and scope of HDR’s projects can be epic, they still fit 
the original template created by firm founder Henning H. Henningson. 
When he was traveling the byways of Nebraska decades ago, what he 
saw was the need for public works — sewer systems, water works, 

HDR celebrates 
100 years in the industry

Employee-owned firm endeavors to ‘bring its best’ 
to every project — small or massive.

By Richard Massey

George A. Little, chairman and CEO of HDR

A 1917 newspaper ad for Henningson Engineering Co.

The first of HDR’s contracts, with Ogallala, Neb.
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streets, and electric plants. To this day, public projects, whether sup-
porting the Air Force Civil Engineer Center in Afghanistan or the U.S. 
Army Corps of Engineers in Virginia, are important parts of the HDR 
portfolio. 

Henningson — a Montana cowboy who returned to his home state 
of Iowa to attend engineering school at Iowa State University, even 
though he didn’t have a high school diploma — founded Henningson 
Engineering Company in 1917. In that same year, Ogallala, Neb., was 
the company’s first client. The project was a powerhouse, and soon 
thereafter, the firm was working not only in Nebraska, but in Iowa, 
Illinois, Colorado, South Dakota, Missouri, and Kansas.

After WWI, the firm moved to a new location in Omaha, employing 
a dozen engineers who started at a salary of $125 a month. The firm 
grew in the 1920s, endured the Great Depression of the 1930s, and in 
the wake of WWII, offered Charles Durham and Willard Richardson 
partnerships in the company, making Henningson the president. 

While Henningson retired in 1953, the firm continued to thrive, and 
by 1970 was working on projects as far away as Spain, South Korea, 
Brazil, and Italy. A watershed moment for the firm came in 1983, when 
Bouygues SA, France’s largest construction company, purchased HDR 
as part of its global strategy.

But that proved to be temporary. In 1996, HDR bought back the com-
pany from Bouygues, and by 2004 had completed the repurchase of 
company stock two years in advance. Just a year later, the firm com-
pleted one of its many landmark projects, the Arthur Ravenel Jr. Bridge 
in Charleston, S.C. 

By 2010, HDR’s standing as a global mega-firm was cemented by the 
opening of offices in Australia, Canada, China, Germany, Qatar, and 
the United Arab Emirates. In 2015, the firm cracked the ENR Top 10 
for the first time.

For more than a decade, the firm was owned by Bouygues of France. 
At HDR since 1989, Little held a senior operational role with the firm 
when the employees bought the firm back from Bouygues. That was 
the right move, lifting the firm’s morale and competitive drive.

“Over time it has created a great team environment,” Little said. “It’s 
company owned. We’re all working together as one team. No silos. All 
business lines work together and don’t compete internally.”

Looking back at his tenure at HDR, Little said of the buyback, “That’s 
the biggest positive change I’ve seen.”

A sprawling company with offices worldwide, Little, chairman and 
CEO since 2011, does not have the bandwidth to visit each and ev-
ery location. If he did, he would be on the road throughout the year. 
Instead, he conducts three face-to-face meetings with staff annually 
through webinars. 

It should come as no surprise that HDR is entrenched in China, a coun-
try boasting the world’s largest population, second largest economy, 
and a robust infrastructure rollout. The HDR project list is impressive, 
and includes work in, among other places, Hangzhou, Kunming, Su-
zhou, Shenzhen, Shanghai, and Nanjing. A lot of HDR’s work in China 
is for sciences, academics, and research labs, and is mostly done for 
large developers, not the government.

HDR serves as the lead designer and subcontractor to Tappan Zee Constructors on 
the $3.98 billion New NY Bridge over the Hudson River in New York. Photo: courtesy 
New York State Thruway Authority

An early power plant built by HDR in Unionville, Mo., circa. 1921.
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In Beijing, where HDR has multiple projects, the firm completed the 
conceptual design/master plan for a medical city, the Beijing Interna-
tional Medical Center, a 10-building complex that, when built, will be 
the largest medical campus in the world.  

“The thing about China is that there’s so many people there and projects 
need to happen quickly,” Little said. “The speed — it’s unbelievable.”

Little was quick to note that HDR does not half-step its attention to 
quality while working in China, which has fewer regulations than the 
United States.

“We don’t change the standard of care when we work over there,” he 
said.

Even if work in China and other overseas locations did not exist, HDR 
would still be extremely busy — and profitable. In the United States, 
HDR has offices in 46 states, the District of Columbia, and Guam. 
The firm’s architecture division currently has almost 2,600 projects, 
transportation has approximately 7,000, Resources has about 5,400, 
the Water division has about 4,000, and Federal projects number about 
400 (see Table 1). 

Marquee projects include the New NY Bridge; Proctor & Gamble’s 
research and development center at Mason, Ohio; program manage-
ment of the Honolulu Rail Transit project; and a medical complex at 
the University of Pennsylvania. 

For context on the sheer volume the company does, take into account 
last year’s revenue: $2.2 billion. 

Being busy is one thing, but being responsible is another. And in that 

regard, HDR is hard to beat. The firm is a Top 20 environmental firm as 
ranked by ENR. The firm also includes an eight-point Environmental 
Policy Statement on its website, with one of the points being, “Reduce 
fossil-fuel use, water consumption, and waste generation.”

In its 100-year anniversary press release, HDR made it clear where 
two of its priorities are — autonomous cars and coastal resiliency, two 
fields uniquely tied to a changing environment and evolving technol-
ogy.

With plenty of department of transportation (DOT) clients, HDR is 
well positioned to serve as a key consultant for autonomous cars, a 
subject that HDR’s in-house experts addressed in a 2015 white paper, 
Autonomous Connected Vehicles, Preparing for the Future of Surface 
Transportation. The industry, powered by an ever-increasing body of 
research and development, at some point will affect the transportation 
grid, and when it does, HDR will be ready. 

Of the firm’s current role, Little said, “It’s mainly giving [DOTs] ad-
vice on how [autonomous cars] will affect them long term. It could 
literally increase traffic on the road. The firm puts models together on 
traffic flows and looks at impacts on infrastructure.”

As a firm with a stated commitment to environmental protections and 
that has environmental stewardship baked into its business model, 
HDR accepts climate change. 

“It’s pretty obvious it’s happening,” Little said. 

In a white paper researched and written by a team of HDR’s in-house 
scientists, Resiliency’s Role in Our Coastal Communities, HDR issued 
a dour warning: “Climate change is one of the greatest natural chal-

HDR received the ACEC Grand Conceptor Award for its work on the SR 520 floating bridge — the longest floating bridge in the world.
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lenges to our coastal wetlands and the economic and social fiber of our 
coastal communities. Manifestations such as sea level rise, extreme 
temperature and precipitation events, and increased storm intensities 
pose unique challenges to the integrity of our wetlands.”

The National Oceanic and Atmospheric Administration (NOAA) es-
timated that in 2010, as much as 39 percent of the U.S. population, 
or 123.3 million people, lived in counties directly on the shoreline. 
That number, according to NOAA, is expected to increase by 8 percent 
through 2020.
 
A big piece of the workflow for HDR is in transportation across the full 
range of possibilities — bridges, highways, rail, streetcars, and ports. 
HDR is also heavily involved with military projects. Both are expected 
to be well funded under the Trump administration.

“I see both of those areas increasing in the future,” Little said.

Looking at the overall AE market, Little is encouraged.

“I think it’s really good,” he said. “Even if we don’t have major growth, 
there’s still basic needs — airports, rail, and bridges. What we do is the 
backbone of the economy. The major sectors we serve look good right 
now.”

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

StormRax BY

Structural HDPE Products for all your 
Water Screening Needs.

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

RE-ENGINEERED
PEAK SERIES

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

HDR, Inc.

Established: 1917
Headquarters: Omaha, Neb.
Size: 10,000 employees in 225 offices
Ownership: Employee owned
Website: www.hdrinc.com  
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Table 1: HDR’s Active projects 

Business group        Projects    Percent
Transportation             7,087         36%
Water                           4,058         21%
Resources             5,398         28%
Federal                              401           2%
Architecture             2,593          13%
Total Active           19,537        100%

rmassey@zwieiggroup.com
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FIRMS IN FOCUS

Like many who manage or write proposals to help A/E firms win new 
projects, I am well aware of how often a Request for Proposals (RFP) 
asks me to demonstrate my firm’s (or my client’s) capacity to complete 
the project as described in the solicitation’s Scope of Work. Now, with 
almost 39 years of experience in the A/E business, and having written, 
participated in, or managed more than 1,200 proposal efforts, I have 
found that the owner is generally asking the submitting firm to provide 
three different proofs that the firm:

1. knows how to do, and has recent experience doing, the work required to 
complete the project successfully;

2. has staff that includes all the technical disciplines required for success-
ful completion of the project; and

3. has appropriate staff who will have sufficient man-hours available to 
complete the project.

The experience that demonstrates Item 1 is shown in the descriptions of 
the relevant projects that you choose to share. It is sometimes difficult 
to know how many projects are enough to demonstrate this knowledge 
and experience. I generally try to show enough projects to cover all the 
potential technical elements of the project being pursued.

In addition to textual descriptions highlighting the technical elements 
that are part of the project you are pursuing, include good photographs. 
If you don’t have images, consider sending someone to take a picture 
or using another project.

In addition to text and images for each exemplary, it is often help-
ful to start the section with a “measles” chart (Figure 1). This visual 
gives readers a quick overview of your firm’s related capabilities and 
experience. In addition, since your measles chart can fill the page, it 

allows you to show many more projects with the relevant technical 
components and then present descriptions and images of just the five 
or six that are most relevant to the current pursuit.

The proof for Item 2 can be demonstrated by providing a simple tabular 
listing of the firm’s staff by technical discipline, as shown in Figure 2. 
Some project owners appear to suffer from a paranoid fear that your 
firm’s staff will suddenly fall victim to a plague while working on their 
project, so they need to be reassured that, no matter how many people 
are out sick or otherwise unavailable, your firm will have enough addi-
tional staff to complete their project within the agreed-upon schedule.

At one pre-proposal meeting I attended with a client for a relatively 
large municipal project requiring a fairly large technical team, the 
owner expressed a need to know that if our proposed civil engineer 
needed emergency surgery, a second civil engineer was on vacation, a 
third was fired, a fourth retired, and a fifth decided to accept another 
firm’s offer, we would still have at least one other civil engineer avail-
able to complete the project. I was flabbergasted!

In my mind, Item 3 is the “kicker” — the one required proof that makes 
me scratch my head and wonder why they’re asking for this informa-
tion in this manner because there is really no way to answer this ques-
tion with any degree of accuracy. 

Consider Figure 3. In many A/E and related firms, this figure is most 
often referred to as a capacity chart. The purpose of this chart is to 
project the available man-hours of the firm’s current workforce through 
the project’s anticipated completion date. The chart purports to start 
with the Notice to Proceed being issued within just a few days, and 
extends through the anticipated completion date of the project.

how to respond to rfp's to prove your firm can complete proposed projects
By Bernie Siben, CPSMdemonstrating CAPACITY
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how to respond to rfp's to prove your firm can complete proposed projects
By Bernie Siben, CPSM

However, there are a number of things wrong with the information as 
presented in the chart, and they can be critical to how both the consul-
tant and the owner perceive the team’s ability to complete the project 
on time. For example:

• The project may not begin immediately or even soon, especially if it is a 
city, county, state, regional, or federal agency issuing the RFP. After issu-
ance of the short list, there will probably be interviews and a process for 
the appropriate agency (city council, county commissioners’ court, etc.) 
to approve the selection. In fact, I have seen federal agency projects 
where the selection didn’t occur until a year after the proposal submit-
tal date. And given the challenges of the negotiation process on a very 
complex project, Notice to Proceed might not be issued for an additional 
month or two after selection.

• The solid line, separating the lighter blue section from the darker 
blue, represents allocated capacity decreasing and available capacity 
increasing as other tasks and projects are finished. It does not account 
for changes in schedule due to weather, permit delays, delays related to 
client reviews, or other factors — or for scope modifications that might 
add new technical requirements that result in the need for additional 
people to maintain the completion date.

• The two dashed lines represent changes in the firm’s staffing levels dur-
ing the project, most of which cannot really be anticipated with any ac-
curacy. The upper line represents increases in staff as new professional, 
technical, and support staff are hired for other projects or to support firm 
growth. The lower line represents staffing losses due to people retiring, 
quitting, developing a catastrophic long-term illness, or being let go for a 
variety of reasons. Some of these changes might be predictable over the 
short term, but get more and more difficult to predict over the long term.

Is it any wonder that, in many A/E firms, another name for this figure 
is the “going-out-of-business chart”?

When responding to this question, you could provide a list of addi-
tional projects for which your firm has recently been selected and that 
are still being negotiated. This is, in effect, a statement that unspecified 
staff are now committed to additional projects but their schedules are 
not yet known.

You could also provide a list of your recent proposals and their status 
(i.e., submitted, short-listed, etc.). This alerts the prospective client that 
there might be other commitments in the near future, but really gives 
them no relevant information because selection is not yet determined. 
You don’t want the owner of the project you are pursuing to decide that 
you really don’t have time to undertake their project, and then not win 
any of those other pursuits. I don’t recommend this action.

One of the solutions I have used is to provide a list of the firm’s cur-
rent projects with their anticipated completion dates. For this list, I 
provide major projects that are less than 50 percent complete and other 
projects that are 90 percent or more complete. This gives the client a 
feel for how busy the firm is without giving “actionable” numbers, and 
provides an indication of when each project will be complete and when 
those project staff will become fully available. But it still leaves the 
client feeling that we are definitely available to undertake their project.

BERNIE SIBEN, CPSM, is owner and principal consultant at The Siben Consult, 
LLC, an independent A/E marketing and strategic consultant located in Austin, 
Texas. Contact him at siben@sibenconsult.com or at 559-901-9596.  
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To those unaffected by SuperStorm Sandy’s devastation, her wrath is 
just a blurred memory. But to local New Jersey residents and busi-
nesses still rebuilding, destruction from the storm, which chomped its 
way through their shoreline like Godzilla on a foody rampage, lingers 
five years later.

The photo of the iconic Seaside Heights steel roller coaster left derelict 
offshore in the Atlantic Ocean became a worldwide symbol of the 
storm. But the coaster’s cold steel skeleton left a real chill in the hearts 
of the locals as it was slowly dismantled, leaving a giant hole in the 
famous Seaside Casino Pier.

Enter 2017, and the future of this Jersey Shore hot spot is planned to 
make its official comeback debut by Memorial Day. After wrapping up 

the final design, permitting, and approvals to rebuild last year, owners 
of the Casino Pier have been busy planning restoration and expansion 
of the damaged pier and roller coaster — its features to be bigger and 
better than ever before!

Casino Pier history
Originally constructed in 1932, the pier has progressed through owner-
ship, fires, rebuilding, additions, and modifications that were continu-
ally focused on configuring the boardwalk to connect into one continu-
ous venue with a wide variety of amusements and vendors. 

The pier’s first major roller coaster, The Wild Mouse, stood on the pier 
until 1969 when it was replaced by the iconic Jet Star roller coaster 
that was built on a perpendicular segment of pier that jutted out 650 
feet from the boardwalk into the Atlantic Ocean. Designers took full 
advantage of this spectacular view, designing the coaster to take riders’ 
breath away as it swerved at the pier’s end. 

In 2012, SuperStorm Sandy put an end to all that, smashing up the 
pier and spitting the roller coaster out into the ocean. But even Sandy’s 

COMMErcIAL/INDUSTRIAL/GOVERNMENT PROJECT+TECHNOLOGY

Resilient rebuild
Better than ever, thrills continue at the Jersey Shore!

By Richard C. Maloney, P.E., and Maraliese Beveridge

SuperStorm Sandy destroyed the Casino Pier in Seaside Heights, N.J., and left the Jet Star roller coaster stranded offshore. 
Before construction of the new pier could begin, the Jet Star had to be dismantled. Photo: Chris Spiegel Blurrevision.com 
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devastation was not enough to quell the desire in the hearts of New 
Jerseyans, who are known for their passion for the seaside and tenacity 
for rebuilding.

Jet Star versus Hydrus
The main difference between the original Jet Star roller coaster and 
the new Hydrus coaster is thrill, design, and more thrill. Back in the 
day, the features of a steel-style Jet Star were unique but did not have 
the wow factors of the newer model designs. Whipping around turns, 
coasting up and down hills, and launching people out toward the water 
with such a magnificent ocean view was thrill enough. The Jet Star 
could never have supported the g-forces, height, or twisting, turning 
loops found in today’s super-thrill mega and giga coasters that maxi-
mize the thrill threshold of contemporary audiences. As a result, roller 
coaster manufacturers have been designing a new genre of extreme 
roller coasters that continually push the limits of “scary,” like the 
Kingda Ka roller coaster at Six Flags Great Adventure in Jackson, N.J. 
(Zumanjaro: Drop of Doom – How Scary is Built, Civil & Structural 
Engineer, Sept. 2014, http://csengineermag.com/article/zumanjaro-
drop-of-doom-how-scary-is-built). 

The new Hydrus roller coaster is a Euro-fighter signature model de-
signed by Gerstlauer Amusement Rides (Germany). With an overall 
length of 1,050 feet, it has a vertical chain lift tower rising up to 72 feet 
that shortly becomes an inverted drop (vertical angle of 97 degrees) 
while leading to three inversions at a speed of 45 mph. The inversions 
include a loop, Immelman turn (half loop, then half roll) and cutback, 
and a heartline roll, which puts it in the extreme category. 

Hydrus has a little bit of every trending thrill and, unlike others, the 
advantage of an ocean view. Because it was proposed to sit atop a 
traditional boardwalk pier, the foundation had to be designed to in-
clude steel framing that connects many of the column bases together to 
counteract each other, and also includes several steel-framed, car-sized 
pallets filled with heavy stone that work as dead load counterweights 
(ballast) to the coaster’s large uplift and lateral foundation forces. All 
parties worked closely with the ride designer to ensure the ride column 
base and the corresponding pier foundation were bolstered enough 
to handle the combined loads of the pier, ride, g-force, and Mother 
Nature. 

Lift tower foundation reactions exceeded 50 tons of uplift and downward forces resulting from the 72-foot-tall tower’s ocean wind exposure and 
narrow base. The tower required a foundation unique from the rest of the coaster. Photo: Chris Spiegel Blurrevision.com  

http://csengineermag.com/article/zumanjaro-drop-of-doom-how-scary-is-built
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Original versus new pier
The biggest difference in comparing the old and new piers is prog-
ress and know-how. The original pier was an all-timber structure that 
stretched from the eastern edge of the Seaside Heights boardwalk 
into the Atlantic Ocean. The dense design of the pier structure solidly 
stood the test of time — until SuperStorm Sandy with its historic storm 
surge, deadly crashing waves, and destructive winds that bashed the 
coastline to bits. 

Due to the extent of damage, she set new precedents for shore protec-
tion, building codes, FEMA flood zone delineation, insurance policies, 
emergency response, and flood awareness. Since then, all coastal con-
struction has become more scrutinized and code compliance has been 
stepped up. Flood zones have been adjusted to improve resilience for 
the “next big one” as some weather models question whether or not 
Sandy was indeed a fluke or the new potential norm.

Taking all of this into account, Maser Consulting’s structural team; Jim 
Elliott, construction manager for Casino Beach Pier LLC as well as the 
Jenkinson’s Organizations; and the Hydrus ride manufacturer (Gerst-
lauer) analyzed the coaster design, its loads, and foundation require-
ments — from the wind-catching lift tower to its many stone-filled 
pallets. While design stayed with the timber pile and frame design 
of a traditional boardwalk pier, specific modifications and additions 
were made to address the non-traditional loads (g-forces created by the 
tower, looping, and spiraling of the ride track). 

Elliott, a general building contractor for more than 30 years, has 
worked for the Casino Pier, on and off, for more than three decades on 
many projects. Sandy so devastated their properties that he was asked 

to work exclusively for them, directing, supervising, and expediting 
the reconstruction effort. He has been responsible for installation of 
almost every extreme ride that sits on the pier, including a new 131-
foot Ferris wheel that is currently being constructed adjacent to the 
Hydrus roller coaster.

Before construction of the new pier could begin, the Jet Star had to 
be dismantled in the ocean, accessed from the water by tug and barge. 
Nearly 300 feet of pier that previously extended into the ocean was 
removed. To help sustain the pier’s longevity, the new section was built 
alongside the remaining pier, making it wider, but not reach as far — 
or as romantically — into the ocean. While the original timber pier 
structure stood the test of time, it did finally reach its limit, succumbing 
to the attack of the monster Sandy. 

Today’s codes require design upgrades, not only to structural reinforce-
ment of the pier members, but also to the integrity of the member con-
nections. Additionally, due to the effect on the ride (particularly the lift 
tower) of the coaster’s g-forces, the incredible load from the ballast 
pallets, and winds and waves, the pier design was beefed-up to resist 
the vertical downward force of the pallets, the large overturning forces 
from the narrow lift tower, and the horizontal forces resulting from 
each time the coaster turned. 

Relocating the pier to higher ground made great strides in reducing 
the magnitude of wave forces the original pier withstood. Most of the 
standards that the new pier was built in accordance with didn’t exist the 
last time the pier was built — certainly not to the same degree. The new 
pier fully complies with the design requirements of not only the ad-
justed FEMA Flood Elevations and the many updated FEMA Technical 

The lift tower’s foundation required 24-inch-diameter steel pipe piles beneath the tower pile cap. Photo: Jim Elliott
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Bulletins, but also to the American Society of Civil Engineers’ (ASCE) 
design standards for coastal construction, ASCE-7 – Minimum Design 
Loads for Building and Other Structures, and ASCE 24 – Flood Re-
sistant Design and Construction. The design also reflected decades of 
experience with waterfront designs and post-disaster inspections that 
Maser Consulting engineers have witnessed over the years — learning 
from disasters and improving designs to better withstand the next one.

One such improvement was the use of steel sentinel pilings for the 
first two rows on the seaward edge of the pier. Designed to support 
the pier while sustaining the unique weight and loads of the new roller 
coaster, they fend-off the extended hydrodynamic forces of moving 
water, wave action, and the large potential impact forces from storm 
debris “floatables” that have the force to break a timber piling into 
two. Installation of steel pilings at the water’s edge also removed the 
need for lateral cross bracing typically seen on taller timber pilings, 
which would receive damage from perpendicular wave forces. The pil-
ing design also took into consideration the ebb and flow of beach sand 
that occurs along the shoreline, which can shift as much as 6 feet under 
normal weather conditions at this beach.

Of the new pier’s more than 1,400 pilings, most of the more than 500 
timber pilings dedicated solely to supporting the coaster are a tradi-
tional 12-inch, Class-B piling that support typical pier loads. However, 
14-inch Class-A piles were provided directly under every roller coaster 
bearing location to provide direct vertical support to the new roller 
coaster loads. The coaster’s steel foundation framing and associated 
ballast pallets rest on 300-mm square bearing pads throughout the 
coaster profile. With loads as great as 20 tons under different load 
cases, 14-inch timber pilings were required to be precisely located 

directly under each bearing pad. Using timber girders to transfer the 
coaster loads to a typical piling grid would not prove adequate due to 
the high point loads of the coaster. 

While these pilings addressed the overall downward loads of the gen-
eral roller coaster and ballasted pallets addressed uplift loads from the 
coaster, the boardwalk’s horizontal framing and decking was relied 
upon to distribute the coaster’s lateral loads across a field of timber pil-
ings. The coaster’s pallet design removed the need for direct horizontal 
force connections, as the forces were transferred through friction from 
the pallet to the timber framing pier. From here, the timber’s block-
ing, strapping, and detailing enabled a proper transfer of the horizontal 
sway into the many lateral braced timber pilings.  

Although the timber framing was able to address most of the coaster’s 
loads, the 72-foot lift tower contained foundation overturning forces 
that far exceeded the possibility of using timber framing. The tower 
foundation reactions exceeded 50 tons of uplift and downward forces 
resulting from the tower’s ocean wind exposure and narrow base. The 
tower design did not contain the luxury of diagonal ride columns with 
an interconnected steel frame and loaded pallets at its base seen in 
most other areas of the ride, and along with a few other ride columns, 
required a true moment-resisting foundation system. This was accom-
plished by installation of a traditional combination of deep steel pilings 
supporting a reinforced concrete cap. Ten concrete caps fit right up 
into the boardwalk framing, flush with the surrounding decking, and 
are virtually invisible to the untrained eye. Nine of these piling caps 
were supported by a group of 12-inch steel or timber piles; however, 
the extremely large uplift forces of the lift tower required the use of 
24-inch-diameter steel pipe piles underneath the tower pile cap. 

Steel sentinel pilings along the seaward side of the pier (prior to the removal of the timber piling sub-scaffolding) fend-off the extended hydrodynamic forces 
of moving water, wave action, and the large potential impact forces from storm debris “floatables.” Photo: Chris Spiegel Blurrevision.com  
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The sand at these depths below the Jersey Shore beachfront can typi-
cally become extremely dense and refusal is typically found at 45 to 50 
feet below the surface. With this experience in hand, the 24-inch pil-
ings provided the additional surface area required for friction with the 
sand, without having to go any deeper than necessary. Experience and 
construction expertise worked together to make this newly constructed 
pier safely support a new coaster like no other along the entire Jersey 
Shore.

Conclusion
More than just a portrayal about an amusement ride, this story is about 
the survival of a township. For the most part, Seaside Heights is a tour-
ist town with about 3,000 residents and closer to 30,000 during the 
summer months when it fills with vacationers. Many of the residents 
are also business owners, depending on the revenue from those who 
patronize the Casino Pier. After Sandy left her mark, many businesses 
were left floundering, which is why the success of this project and 
boardwalk was so essential.

Ultimately, the differences between the old pier and new are irrelevant 
because what’s more important are the similarities: To sustain a family 

friendly environment by the ocean, where people can come to enjoy 
themselves for an entire day while supporting commerce within the 
township. New Jerseyans are resilient by nature, particularly when it 
comes to their beloved coastline. The heart of the boardwalk is finally 
back — proof that the thrills will continue at the Jersey Shore!

RICHARD C. MALONEY, P.E., is a principal associate and department manager of 
the Structural Group at Maser Consulting P.A. He has more than 25 years of 
experience leading a team of structural engineers that has provided the local 
structural engineering services for amusement rides in various locations for Six 
Flags Great Adventure and other major theme park clients. He has provided 
services for five out of the top six roller coasters in Time magazine’s “2013 Top 
Ten Roller Coasters in the U.S.” list. Born and raised at the Jersey Shore, he 
lives there today.

MARALIESE BEVERIDGE is public relations specialist for Maser Consulting P.A., 
with more than 25 years of diversified media relations experience. She and 
her family have vacationed at the Jersey Shore every year of her life and have 
been living at the Jersey Shore area for more than 30 years. 

Steel-framed, car-sized pallets filled with heavy stone provide dead load counterweights to the 
coaster’s large uplift and lateral foundation forces. Photo: Chris Spiegel Blurrevision.com 
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drone data delivers 
bottom line value

Bogh Engineering increases productivity and prevents costly 
disputes with weekly aerial scan of project sites.

By Kevin Sartori

Headquartered in Beaumont, Calif., Bogh Engineering is a third-gen-
eration, family-owned construction and engineering company with 65 
employees. It focuses on construction of public schools and is currently 
working on 14 job sites, including building the 1.4 million-square-foot 
Indio High School in Indio, Calif. 

“Ninety percent of our business is focused on schools because we 
understand the business, the bureaucratic complications, and we can 
work directly with the client,” said Mark Bogh, firm owner and 30-
year industry veteran.

Bogh Engineering’s core capability is pouring concrete, from floor-
ing to vertical structures. The company also covers other activities to 
prepare a site for concrete construction, such as surveying, demolition, 
and site grading. Site surveying is a recurring process and happens 
before and after every other major activity. Bogh Engineering also 
surveys the site before it takes over work from other subcontractors. 
Survey data makes sure work starts as agreed in the contract and is 
completed according to plan.

Bogh Engineering employs its own survey crew that drives to each 
site and performs a topographic survey with traditional equipment. A 
survey of a school site usually takes one to two days of work for a 
one-man survey crew. 

“We needed a solution that helps us quickly and frequently run sur-
veys,” Bogh said. “This was the initial trigger that made us look for a 
system like Site Scan.” 

Creating a cut-and-fill analysis 
One of the largest projects Bogh Engineering is currently working on 
is the demolition and rebuild of Indio High School. Work started in 
February 2013 and is now in the fifth and final phase. Before and after 
working on grading the site, the Bogh Engineering team surveys the 
site and uses the surveying data to perform a cut-and-fill analysis with 
Autodesk Civil 3D. Damian Garcia, staff engineer at Bogh, explained 
the firm’s workflow:

• Perform a topographic survey and collect points on a grid every 25 feet 
using a total station.

• Import the coordinates of all the measured points into Civil 3D to create 
a topographic surface of the site.

• Create a design surface in Civil 3D using the surface creation tools.
• Compare the z-dimension of this surface (existing grade) with the design 

subgrade of the plan.

Areas that are between +/-0.10 foot from the subgrade are considered 
correct and represented in green. Areas in blue indicate that the grade 
is too low and requires fill in excess of +0.10 foot. Areas in red indicate 
that the grade is too high and requires cut in excess of -0.10 foot. This 
view allows the team to have the complete picture on the work that 
needs to be done at the beginning of the project or, at the end, to check 
that the work has been completed as planned.

Last month, Bogh Engineering started work on Phase 5 of the Indio 
High School project, which includes building two toilet/concessions 
buildings, one maintenance building, three new baseball fields, five 
basketball courts, and new parking. In this phase, the team is in charge 
of demolition, grading, and building concrete.

To estimate how much dirt needs to be moved, the team performs a 
cut-and-fill analysis. The surveyor spent two days onsite and measured 
324 points in total. Post-processing the data by a civil engineer in the 
office in Civil 3D took another day.

Increased productivity
Today, Bogh Engineering uses Site Scan to do surveying work. Flying 
the Site Scan drone on the 17-acre site of Indio High School and col-
lecting all the data only takes 30 minutes. During two flights, Site Scan 
captured 410 images. These images were processed in Site Scan Man-
ager into an orthomosaic and a 3D point cloud in about three hours.

At the beginning of the project, the team had collected 10 ground con-
trol points in only one hour. The control points were imported into Site 
Scan Manager to georeference the model so it can be overlaid with the 

A certified FAA Part 107 pilot surveys the Phase 5 site with Site Scan.
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Bogh explained that he identified an error in trench work from another 
subcontractor just by looking at the orthomosaic view from the latest 
flight with Site Scan. He immediately sent the subcontractor’s project 
manager a change order for $400, attaching the orthomosaic view 
from Site Scan as proof.

“I spent the whole last week in court because of disputes with other 
subcontractors. Documenting the site would have saved me that,” 
Bogh said.

He also described a previous project in Perris, Calif., where disputes 
between graders and the concrete contractor on whose data was cor-
rect dragged him to court. The other subcontractor’s work was off by 
15,000 cubic yards. The correct data saved Bogh $160,000 on one 
project.

Looking forward
Given the success they had in the first two months of using Site Scan, 
Bogh and his team want to increase the frequency and fly every site 
once a week to collect data for documentation. Weekly orthomosaics 
from the sites will allow the team to have the necessary data to bet-
ter communicate with other subcontractors and have proof in case of 
disputes.

“The biggest advantage of all is that now we can prevent these un-
pleasant situations from even happening,” Bogh said. “Having views 
of the site does not only allow my team to react proactively and warn 
other subcontractors that errors have been made, but it also speeds up 
collaboration with them.” 

Bogh has recommended Site Scan to other construction companies in 
the Beaumont region. “I’ve shown other contractors the data collected 
with Site Scan and how easy it is to implement into what they do every 
day,” Bogh said. “Every small engineering firm should own one.”

Cut-and-fill analysis of a building pad in Phase 3 of the Indio High School project. Cut-and-fill analysis of Phase 5 using data from Site Scan.

KEVIN SARTORI is senior marketing manager for 3DR (www.3dr.com). 

subgrade. The same control points are left untouched on the ground 
and used to georeference any model from future flights.

The whole operation — from collecting the data with Site Scan and 
processing the images into 3D point clouds — took just half a day. 
This represents a four-time increase in productivity on this specific site 
compared with traditional topographic surveying.

“Now, it only takes me two days instead of weeks to survey all my 14 
active construction sites with Site Scan,” Bogh said.

“Data processed with Site Scan is also much more granular” said Gar-
cia. “The 3D point cloud of the Indio High School Phase 5 had 3 mil-
lion points and allows for much more accurate cut-and-fill analyses.” 

Avoiding disputes
In addition to flying the sites for bidding and checking its own work, 
Bogh Engineering started flying Site Scan to collect a comprehensive 
as-built picture of sites for documentation. Multiple companies are 
working on the same site together with Bogh Engineering and disputes 
between the different subcontractors happen all the time.

This pushes Bogh Engineering to survey a site when they take over 
work from another subcontractor to ensure that work has been com-
pleted according to the plan. This is important to avoid expenses that 
are beyond the scope of Bogh’s contract.

Having all important records accessible online saves the company time 
and money, Bogh said. Now, all records from sites are kept in 3DR’s 
cloud-based platform, Site Scan Manager. Employees with the proper 
permission levels can access the weekly orthomosaic views, images, 
and flight information. 

“If anything ever comes up, it’s a simple click to find month-old docu-
mentation of the site,” Bogh said. “Especially orthomosaic views can 
help reconstruct an event and recognize what work has been done and 
when.”



28          csengineermag.com          june 2017

Every year, the U.S. Geological Survey (USGS) National Minerals 
Information Center releases its Mineral Commodity Summaries, a re-
source roundup of 90 mineral commodities that includes a snapshot of 
the global industry, worldwide reserves and production, and informa-
tion on how these minerals are used. Also included is an analysis of the 
domestic mineral industry of the United States, along with summaries 
of state mineral production. 

Based on that data, following are the top five mineral-producing states 
by value from 2016.

#5 Minnesota
• Mineral industry value: $3.27 billion
• Percent of U.S. total value: 4.38
• Principal minerals in order of value: Iron ore, sand and gravel (construc-

tion), sand and gravel (industrial), stone (crushed), stone (dimension).

Minnesota slipped a place this year, falling from fourth overall in 2015. 
Iron ore is the primary mineral commodity by value in Minnesota, 
which leads the country in iron ore production.
 
#4 California
• Mineral industry value: $3.52 billion
• Percent of U.S. total value: 4.71
• Principal minerals in order of value: Sand and gravel (construction), ce-

ment (portland), boron minerals, stone (crushed), soda ash.

California ranks number four overall, up two places from 2015. Cali-
fornia’s unique contribution in the minerals world is boron, for which it 
is the only producing U.S. state. Considering that the United States and 
Turkey lead the world in boron production, California’s contribution is 
significant. Boron’s primary use, at least domestically, is in glass and 
ceramics, where it helps the glass or ceramic survive intense heat. For 
this reason it’s used a lot in glassware for baking and laboratory use.
 

The Rio Tinto Borax Mine pit in California, a significant source of the mineral form of 
boron. Photo: Marcin Wichary/Public domain

mining markets: 

top 5 
mineral-producing states

In 2016, five states accounted for about one third of the total 
mineral production value for the entire country. Figure 1: The value of the nonfuel mineral industry in each of the 50 states for 2016. 

Image: USGS/Public domain

energy/mining
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#3 Texas
• Mineral industry value: $4.84 billion
• Percent of U.S. total value: 6.48
• Principal minerals in order of value: Stone (crushed), cement (portland), 

sand and gravel (construction), sand and gravel (industrial), salt.

The Lone Star State maintained its place as the bronze medal winner of 
mineral production value. As one of the states with a high population 
growth during the last few years, the vast majority of Texas’ mineral 
industry goes toward construction of buildings, such as homes and of-
fices. 
 
#2 Arizona
• Mineral industry value: $5.56 billion
• Percent of U.S. total value: 7.45
• Principal minerals in order of value: Copper, sand and gravel (construc-

tion), molybdenum concentrates, cement (portland), stone (crushed).

Also holding its 2015 rank, Arizona takes the silver medal for min-
eral production value. Arizona leads the country in copper production 
and is one of the primary sources of molybdenum. In fact, Arizona’s 
molybdenum wealth is largely related to its copper wealth, as molyb-
denum is recovered as a byproduct of copper mining.

 #1 Nevada
• Mineral industry value: $7.65 billion
• Percent of U.S. total value: 10.26
• Principal minerals in order of value: Gold, copper, sand and gravel (con-

struction), stone (crushed), silver.

The Silver State takes the gold medal for mineral production value in 
2016, just as it did in 2015. Much of the value of Nevada’s mineral 
industry comes from its precious metal production, as it leads the na-
tion in gold mining. Much of the silver comes from the same mining 
operation as the gold, as does some of Nevada’s copper.

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

http://www.uniform-es.org/Pages/default.aspx
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A hurricane passes directly over New York City. In just one hour, water 
levels in the harbor rise 13 feet and flood over wharves, causing rivers 
on each side of the island city to converge. Anyone living in New York 
would assume this is Hurricane Sandy that devastated the region just a 
few years ago. It’s actually the Great Hurricane of 1821.

“This is not the first time the region faced a hurricane the size and 
strength of Sandy and it goes to show that another Hurricane Sandy 
could occur in the future,” said Bryce Wisemiller, project manager, 
U.S. Army Corps of Engineers, New York District.

Coastal storms like Sandy aren’t new, he said, but what is new are the 
stakes. Today we have more development and people living on our 
coast. We also now face an unpredictable climate change and sea level 
rise, which could further compound coastal flooding. 

Wisemiller is project manager on what could possibly be one of the 
largest U.S. Army Corps of Engineers studies ever undertaken that will 
look at ways to safeguard communities in the New York and New Jersey 
Metropolitan region from future hurricanes. A multi-agency team will 
work with communities to recommend a combination of risk-reduction 
measures to enable adaptation to an unpredictable future. Those on the 
team express that what will also be required is an adaptable mindset.

Recently, Wisemiller and two other key Army Corps team members 
discussed the study and answered questions and concerns the public 
may have. 

Q: How did this study come about?

The New York and New Jersey Harbor and Tributaries Focus Area Fea-
sibility Study is an offshoot of a comprehensive study that the Army 
Corps performed right after Hurricane Sandy that identified risks and 
vulnerabilities along the North Atlantic Coast from Maine to Virginia.

“From this comprehensive study, several regions were identified for 
further study, including the big sleeping elephant in the room that was 
basically ground zero for Hurricane Sandy — the New York and New 
Jersey Harbor and tributaries area,” said Joseph Vietri, who headed the 
comprehensive study and who is the director of Coastal Storm Risk 
Management National Center of Expertise, North Atlantic Division, 
U.S. Army Corps of Engineers. 

“An additional study will be done in this region of approximately 16 
million people because it was one of the hardest hit areas during Hur-
ricane Sandy,” Wisemiller said. “Not only that, the region is also apt to 
still have those same risks going into the future, even though there are 
a number of projects and studies on the way.” 

The Army Corps will work on this study with many agencies from New 
York and New Jersey, including the New York State Department of En-
vironmental Conservation, New Jersey Department of Environmental 
Protection, and the New York City Office of Recovery and Resiliency.

Q: In what communities will work be done?

“The geographic scale of this study is vast,” said Olivia Cackler, coastal 
section chief, U.S. Army Corps of Engineers, New York District and 
lead planner for the study. “Typically our studies focus on a municipal-

Flooded New York City subway system in the aftermath of Hurricane Sandy. 
Photo: USACE

Storm surge in Sheepshead Bay, Brooklyn, N.Y., during Hurricane Sandy. 
Photo: JoAnne Castagna, Public Affairs

Entrance to the Battery Park Underpass in downtown New York City 
in the aftermath of Hurricane Sandy. Photo: USACE

Engineering for the 
unpredictable

Study adapts to new coastal flooding reality.
By JoAnne Castagna, Ed.D.
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ity or a watershed; this one encompasses many watersheds and 900 
miles of coastline in New York and New Jersey with the New York and 
New Jersey Harbor as the focal point.”

The study will include communities in New York — the South Shore 
of Staten Island, Jamaica Bay, Rockaway peninsula, and Western Long 
Island Sound; communities in New Jersey — the Raritan to Sandy 
Hook shoreline, Arthur Kill, the Kill Van Kull, Newark Bay, and the 
Passaic and Hackensack Rivers; as well as the harbor area including 
the Upper Bay of the New York Harbor, the Hudson River, East River, 
and Harlem River. Wisemiller said that more communities may be 
added as the study progresses.

Q: What types of risk-reduction measures are going to be constructed?

Vietri said that each community can help guide the plan that will most 
adequately benefit them and what they value. A full range of risk-
reduction measures are going to be offered to communities, including 
structural, nonstructural, and natural and nature-based features.

Cackler said that structural measures are designed to reduce the fre-
quency and intensity of flooding. These measures can include putting 
up a floodwall, levee, beach fill, dune, or an offshore barrier. Non-
structural measures focus on reducing the amount of damages without 
addressing the flooding. This can include such things as elevating or 
buying out a house, wet or dry flood proofing, evacuations, and zoning 
changes. Natural and nature-based features try to reproduce natural 
defense mechanisms. This can include creating marsh islands and wet-
lands, aquatic restoration, and placing sand on beaches.  

Communities can assess these measures and alternatives and make 
decisions based on what they value. “You have communities that value 
natural and nature-based features a lot more than structural alterna-
tives,” Vietri said. “They can increase what they see as important and 
downplay what they value less. To say that everything should be the 
same is totally not correct.”

Cackler agreed that a one-size-fits-all approach doesn’t work. “We 
have a very diverse study area in terms of topography and land use. Us-
ing a combination of risk-management measures allows us to tailor our 
approach by using the most appropriate measures for that community.”

By having a wide range of alternatives, communities can also compare 
various levels of protection. “We want them to compare doing a break-
water versus a wetland,” Vietri said. “Both do different things, yet both 
working together provide something even much more different. We 
want them to not just engage and review the alternatives in the study, 
but to help advise the Army Corps, and to me this is a pretty significant 
change in how we resolve these sort of problems.”

Before communities weigh in on what blend of measures they want, the 
U.S. Army Corps of Engineers develops a cost-benefit ratio. Wisemiller 
said this ratio must show that the benefits of the project outweigh the 
costs. The plan with the most net economic and environmental benefits 
to the nation becomes apparent through this process. 

How communities decide may bring tradeoffs. “There are benefits and 
risks with all combinations of coastal risk-management measures,” 
said Wisemiller. “The study will look to evaluate and weigh the differ-
ent approaches with the full involvement and input from the regional 
stakeholders and the public.”

Q: Did you learn anything from Hurricane Sandy that will be part of 
this study?

“Yes, and you’ll see it in everything we do for generations to come,” 
Vietri said. “When you have something like Sandy that cleans the slate, 
you have an opportunity to do something in a different and smarter 
way.” Projects that are in place now are already benefiting from what 
was learned from Hurricane Sandy, he said.

Wisemiller agreed, “Hurricane Sandy illustrated, all too well, the risks 
that this area faces from coastal storms, both in terms of property loss 
as well as the unfortunate loss of life.”

Vietri said, “Places that people thought they could go to get out of 
the high water turned out not so much. Sandy upturned a lot of what 
we thought was the floodplain. Because of Sandy, the team will take 
a relook at the scale and scope of the floodplain and this could lead 
to improved hurricane evacuation planning, mapping of evacuation 
routes, and shelter-in-place locations. 

Sandy also confirmed that some existing measures are already work-
ing. “It was discovered after Sandy, areas that had an Army Corps 
project in place, such as beach fill or levees, fared a lot better than areas 
that did not have a project,” Cackler said. “Even when there was some 
flooding, it was substantially reduced from what would have happened 
without the project in place.”

Vietri agreed: “There are places in New Jersey where there were 
healthy beach and dune systems. After Sandy, the people in these areas 
had minimal damages. Literally, 200 yards down the beach where there 
was no project there was complete devastation — houses and roads 
gone.”

Q: Will this study factor in possible climate change and sea level rise 
during the next 50 years?

Vietri said, “Whatever you think is the cause of climate change, the 
fact is the seas are rising, and we are going to have to take it into ac-
count in our future plans.”

He added that it’s predicted that sea level could rise from one to six 
feet during the next 100 years. “That’s a pretty big envelope in which 
you’re trying to plan a design,” Vietri said. 

Cackler said, “How we deal with planning uncertainty is with Resilient 
Adaptation.” This allows adaptation to changing conditions in real 
time. 

“There are three sea level rise scenarios that we have to consider when 
we look at our risk reduction measures,” she said. “For example, let’s 
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say we assume that there is going to be a low or moderate rate of sea 
level rise and we design a seawall to hold up to this. Years go by and we 
actually see a high rate of sea level rise. If we keep in mind Resilient 
Adaptation, we can construct the seawall with a larger base so that it 
would be possible to add to its height instead of having to build a new, 
larger seawall.”

Vietri said that many people ask him why the Army Corps doesn’t just 
construct measures that cover us for the highest sea level rise scenario 
so it will cover everything. He tells them it’s counter intuitive. “If you 
go with the bigger plan, that means you’re assuming more damages. 
This also means your environmental footprint will be larger and your 
environmental impact greater,” Vietri said. “For example, instead of 
needing 100 yards of sand to replenish a beach, you might need a thou-
sand — bigger impact to the environment.”

Q: Are we actually going to see something happen from this study?

There is definitely interest to get this study started, Cackler said: “This 
study is so important that multiple staff from New York and New Jersey 
and the U.S. Government worked tirelessly to execute the agreement 
to start the study.”

Vietri agreed, “Funding is coming at a faster rate to do these studies, 
even in this era of tight funding.”

Vietri believes that in order for the study to be successful, everyone 
has the responsibility to look at these changing conditions and to make 
better decisions. He said that this requires an adaptive mindset and he 
is happy to say that he is seeing it. For example, more agencies are get-
ting tougher on developers who want to build in flood zones. “I haven’t 
seen this in my 30-year career with the Army Corps,” Vietri said.

He said he also sees this changed mindset in himself and in his col-

leagues. Like many in the Army Corps, he worked on several critical 
missions for the agency, such as Hurricane Sandy.

“What gets me the most is the impact to people,” Vietri said. “The look 
on their faces and the helplessness. I’m also struck by their resiliency. 
It pushes you to try to do something bigger and better, to search for 
answers that would help to reduce or eliminate this human tragedy. If 
you think I’m passionate about it, I am. We have to be; otherwise, we 
will cease to exist as an organization.” 

Wisemiller said that the team will strive to complete the study as 
quickly as possible without undercutting the quality or level of rigor in 
the analysis. He said that studies typically take about three years, but 
that this study will need more time. The study is expected to result in 
a report of implementable solutions that will be presented to the U.S. 
Congress. 

Q: How can the public get involved?

Wisemiller said they are seeking public participation throughout the 
entire study. “The goal at the end of the day is not to have a contro-
versial report that doesn’t lead to anything productive and useful,” he 
said. “We want something that not only informs the region of the risk 
that exists now and will exist further into the future, but also provides 
solutions that we can implement with them.”

Information about The New York and New Jersey Harbor and Tributar-
ies Focus Area Feasibility Study and upcoming community meetings 
about the study may be obtained by emailing cenan-pa@usace.army.
mil. 

Using a newly developed computer model called CoSMoS-COAST 
(Coastal Storm Modeling System – Coastal One-line Assimilated Sim-
ulation Tool), scientists predict that with limited human intervention, 
31 percent to 67 percent of Southern California beaches may become 
completely eroded (up to existing coastal infrastructure or sea-cliffs) 
by the year 2100 under scenarios of sea level rise of one to two meters.

“Beaches are perhaps the most iconic feature of California, and the 
potential for losing this identity is real,” said Sean Vitousek, lead au-
thor of the study. “The effect of California losing its beaches is not 

just a matter of affecting the tourism economy. Losing the protecting 
swath of beach sand between us and the pounding surf exposes critical 
infrastructure, businesses, and homes to damage. Beaches are natural 
resources, and it is likely that human management efforts must increase 
in order to preserve them.” 

Vitousek, who was a post-doctoral fellow at the U.S. Geological Sur-
vey (USGS) when he conducted this study, is now a professor in the 
Department of Civil & Materials Engineering at the University of Il-
linois at Chicago.

Although a majority (72 percent) of beaches in Southern California 
show historical trends of accretion or getting larger (due to large arti-
ficial beach nourishments since the 1930s), future predictions indicate 
that nearly all of the beaches will experience erosion (will get smaller) 
due to accelerated sea level rise.

JOANNE CASTAGNA, ED.D., is a public affairs specialist/writer at the U.S. Army 
Corps of Engineers, New York District. She can be reached at joanne.
castagna@usace.army.mil. 

Disappearing beaches
Modeling shoreline change in Southern California.

joanne.castagna@usace.army.mil
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“Beaches in Southern California are a crucial feature of the 
economy, and the first line of defense against coastal storm 
impacts for the 18 million residents in the region. This 
study indicates that we will have to perform massive and 
costly interventions to preserve these beaches in the future 
under the erosive pressures of anticipated sea level rise, or 
risk losing many of the economic and protective benefits 
beaches provide,” said Patrick Barnard, USGS geologist 
and report coauthor.

Important for coastal hazard assessment and management 
planning, CoSMoS–COAST is a numerical model used 
to predict shoreline change due to both sea level rise and 
changing storm patterns driven by climate change.

The model takes into consideration sand transport both 
along the beach (due to longshore currents) and across 
the beach (cross-shore transport) by waves and sea level 
rise. Although Southern California beaches are a complex 
mixture of dunes, bluffs, cliffs, estuaries, river mouths, and 
urban infrastructure, the model is applicable to virtually 
any coastal setting. Additionally, the CoSMoS model uses 
information about historical shoreline positions and how 
beaches change in response to waves and climate cycles 
such as El Niño to improve estimates and confidence in 
long-term prediction of coastline changes in Southern Cali-
fornia.

Although shoreline change is difficult to predict, scientists 
are confident in the accuracy and reliability of the model’s 
predictive capability applied to the forecast period (2010-
2100) because of how accurately the model is able to re-
produce the historical shoreline change between 1995 and 
2010.

“The public already has to overcome obstacles in getting 
to the beach, from limited public transportation to illegally 
blocked pathways,” said California Coastal Commission 
Executive Director John Ainsworth. “The prospect of 
losing so many of our beaches in Southern California to 
sea level rise is frankly unacceptable. The beaches are our 
public parks and economic heart and soul of our coastal 
communities. We must do everything we can to ensure that 
as much of the iconic California coast is preserved for fu-
ture generations.”

The full report, “A model integrating longshore and cross-
shore processes for predicting long-term shoreline response 
to climate change,” is available online in the American 
Geophysical Union’s Journal of Geophysical Research at 
http://onlinelibrary.wiley.com/doi/10.1002/2016JF004065/
epdf.  

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

Bedrock exposed at low tide along the beach at Isla Vista, Calif. Photo: Alex Snyder, U.S. Geological 
Survey/Public domain

Installing large boulders as rip rap to armor the shore against further erosion at Goleta Beach in 
Southern California. The tide is very low (negative). Photo: Daniel Hoover, U.S. Geological Survey/
Public domain

An example of the shoreline data for La Jolla Shores used in the CoSMoS–COAST model. The many 
colored lines indicate the changing location of the shoreline through time. Image: Basemaps from 
Google Earth; Sean Vitousek, U.S. Geological Survey/Public domain

http://onlinelibrary.wiley.com/doi/10.1002/2016JF004065/epdf


Inspiring Bridge Innovation through High 
Performance Composites
University of Maine’s Advanced Structures and Composites 
Center has spent the last decade taking arch bridge design 
and construction to a higher level. Using high-performance 
lightweight Fiber Reinforced Polymer (FRP) material, they have 
created a solution for short and medium span bridges that is 
recognized as one of the great new civil engineering innovations. 
The composite arch has already improved infrastructure 
deficiencies	on	roadway	projects	in	more	than	twenty	locations	in	
the Northeast and Midwest United States.

Under	a	recent	partnership	between	their	spin-off	company,	
Advanced Infrastructure Technologies, Inc. (AIT), and The 
Reinforced Earth Company (Terre Armée Group), the composite 
bridge system is fully-engineered and delivered on-site as 
InspirArch™. It combines the new composite arch innovation 
with a longstanding and thriving innovation, Reinforced Earth® 
Mechanically Stabilized Earth (MSE) retaining walls. The result is 
an	efficient	bridge	solution	with	a	100-year	design	life.

InspirArch will accommodate a wide range of bridge geometries 
and site conditions, from the straight-forward to complex. The 
profile	of	the	arch	tube	is	custom-designed	and	fabricated	to	
meet the geometry requirements of the bridge. They can be 
easily	configured	to	allow	for	a	skewed	bridge	alignment.

The materials and construction sequence are ideal for short 
to medium span bridges, especially when considering remote 
locations and accelerated bridge construction. The FRP arch 
units and decking are lightweight and can be installed with hand 
labor. The tubes are essentially pre-fabricated concrete formwork 
and reinforcement.

InspirArch	structures	consist	of	five	major	steps:
•	 FRP arch tube units are secured to cast-in-place concrete 

footing rebar on both ends of the bridge
•	 Cast-in-place concrete footings are poured
•	 FRP decking is installed along the top of the arch units
•	 Concrete is pumped into the top of the arch units
•	 MSE spandrel walls and wing walls are installed to create the 

roadway grade

Originally known as Bridge-in-a-Backpack™, the composite arch 
system, InspirArch was developed with military applications in 
mind, due to its lightweight and easily mobilized material. Other 
agencies have quickly recognized the value of the solution when 
applied to the Nation’s badly needed infrastructure upgrades.

The American Association of State Highway and Transportation 
Officials	(AASHTO)	has	completed	a	review	of	the	composite	arch	
system	and	published,	“AASHTO	LRFD	Guide	Specifications	
for	Design	of	Concrete-filled	FRP	Tubes	for	Flexural	and	Axial	
Members.”

The Federal Highway Administration has played an active role in 
the	research	and	exploration	of	the	use	of	FRP,	and	specifically	
the use of composites in bridge construction.

In addition to receiving an innovation award in 2011 from the 
American Society of Civil Engineers (ASCE), the composite arch 
system has been recognized as a “gamechanger” in ASCE’s 
2017 Infrastructure Report Card 

InspirArch has proven to be the high-performance innovation 
needed to provide long-lasting upgrades to our transportation 
infrastructure.

Visit reinforcedearth.com for more information.

Underneath the 48-foot span Perkins Bridge, crossing between Belfast 
Reservoirs Number 1 and 2 in Belfast, Maine. Image: Advanced Infrastructure 
Technologies, Inc.

The 54-foot span Farm Access Overpass in Caribou, Maine, with a stone finish 
precast concrete MSE wall. Image: Advanced Infrastructure Technologies, Inc.

ADVERTORIAL Reinforced Earth | reinforcedearth.com



http://reinforcedearth.com/
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residential/land development PROJECT+TECHNOLOGY

When it comes to housing, one of the main problems people face in most 
urban areas today — often places of constant growth and increasing 
housing demands — is a need to choose an apartment typology over 
single-family houses, not because of their desire, but out of necessity. 
Their main concerns can be summed up as the following: 

• typically, in people’s minds, apartment buildings often imply “a life in a 
box,” without living quality, feeling of belonging, and identity; 

• a lack of natural light and a view; 
• proximity to the neighbors, resulting in the lack of privacy, both visual 

and acoustic; and
• insufficient physical space in various forms for a life of comfort.

Metaform architects, based in Luxembourg, carefully analyzed these 
issues and responded by using them as a base point of transformation, 
developing a new vision of a collective housing typology. The sur-
rounding context, specific terrain conditions, and form of the plot to be 
developed offered a possibility for a different experiment, while at the 
same time reflecting and responding to residents’ concerns.

The plot is situated along a curved street with steep topography (more 
than 30 feet of elevation change) and 300-year-old trees classified as 
national monuments that must be preserved. All of these conditioned 
the initial shape of the building. Furthermore, the building responds to 
the specific urban context — small-scaled housing units on one side and 

a large-scale apartment block on the other. It creates a subtle transition 
by splitting the main volume into six smaller, vertically shifted blocks. 
In this way, the building is adjusting to its surroundings; it preserves 
the required density while nurturing the feeling of belonging, identity, 
and human scale.

Volume splitting and shifting have been carefully studied to respond 
to a need for natural light, opening the panoramic views toward the 
landscape and the city and creating visual contact with the sky, while at 
the same time allowing for residents’ privacy. 

Another response to the privacy issues consists of enhancing the verti-
cal communication, while eliminating long horizontal, often dark and 
acoustically unfavorable corridors. Three vertical cores connect under-
ground parking directly to the apartments. This solution allowed for 
transversal apartment configurations with three-side orientation. 

On the other side, the architects had an idea to give residents a pos-
sibility to meet and get to know each other in a common shared indoor 
space. Facilities such as a common kitchen, leisure room, and games 
are all designed and intended to bring value by improving social inter-
action and a sense of community living, on individual voluntary bases, 
while preserving the privacy and peace of others. 

Apart from creating the meeting common space that can accommodate 
common as well as private gatherings, the underground floors offer 
spacious storage for every apartment.
 
The overall aspiration was to “marry” current housing needs and issues 
with specific conditions of the site; to design a collective housing build-
ing that offers people a sense of belonging, identity, and community.

The building site has more than 30 feet of elevation change. 
Photo: Steve Troes Fotodesign

new vision for urban living
METAFORM ARCHITECTS MAINTAINS LIGHT, SPACE, 

AND PRIVACY ON SLOPING SITE
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Worcester, Mass.-based Sustainable Comfort, Inc. (SCI) is conduct-
ing a deep energy retrofit of a “triple decker” building in the Bell Hill 
neighborhood of Worcester. This is the first project of its kind for SCI 
in Worcester.

Built a century ago in 1917 as an economical way to provide workforce 
housing, the SCI team is using an integrated project delivery technique 

to repurpose the 4,395-square-foot building for today’s target market 
and its next 100-year lifetime.

The 38 Stanton Street Deep Energy Retrofit project encompasses 
SCI’s new vision for the triple decker. Built to top-level green build-
ing standards that promote better indoor air quality, quieter interiors, 
and more economical operations, residents have their own urban oasis. 
The building has been pre-leased and residents will move in by early 
summer.

Using a Worcester-based construction crew and an executive team that 
came to Worcester for college and stayed, the SCI team is pursuing the 
U.S. Green Building Council’s LEED for Homes Silver Certification 
and ENERGY STAR Certification on the 38 Stanton Street project.

Construction, materials, and structure
The building is made of a massive structure of reinforced concrete, 
faced with a ventilated façade made of triangular aluminum panels. 
Façade materials were selected to allow for minimal maintenance. 
Thermal wall insulation consists of mineral fiber. Openings are filled 
with three-layered glass in an aluminum frame. The large glass ele-
ments are specially coated with anti-UV film to prevent the building 
from overheating.

An important aspect of the energy concept of the building is the ori-
entation; the large openings appear mainly on the south and eastern 
façades, whereas the north façade is mostly closed. According to Lux-
embourgish laws, the building is classified as a low-energy building 
(Class B-B). A centralized ventilation system as well as solar panels 
for hot water production are also included to optimize the energy ef-
ficiency of the project.

Information provided by v2com (www.v2com-newswire.com), an international 
newswire specializing in design, architecture, and lifestyle. 

REPURPOSED RESIDENCES
Sustainable Comfort, Inc. performs deep energy 

retrofit of 100-year-old ‘triple decker.’

A curved street with steep topography and 300-year-old trees influenced 
the initial shape of the building. The main volume is split into six smaller, 
vertically shifted blocks. Photo: Steve Troes Fotodesign

Volume splitting and shifting enhance natural light and panoramic views 
while allowing for residents’ privacy. Photo: Steve Troes Fotodesign
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Several factors that support the LEED for Homes Silver and ENERGY 
STAR Certifications include:
• reuse of the existing building; 
• proximity to local amenities; 
• exterior rigid insulation to reduce energy consumption; 
• air sealed and insulated attic; 
• continuous ventilation; 
• low-flow water fixtures; 
• high-efficiency heating, cooling, and domestic hot water equipment; 
• new windows; and 
• air sealing to reduce the transfer of energy, moisture, odor, and pests 

between apartments.

The SCI team is currently working to purchase and rehabilitate other 
triple deckers in the surrounding neighborhoods. “We love the con-
cept of coming full circle — people who went to college in Worcester, 
staying in Worcester, working in Worcester, and building businesses 
in Worcester. We want to support the new working class of Worcester 
and entice them to stay here,” said Albert LaValley, president of SCI.

Taylor Bearden, director of acquisitions for SCI, said, “We’re refresh-
ing a most basic facet of the northeast’s urban landscape. The triple 
decker served a tremendous social purpose and has evolved over time 
to meet varying peoples’ needs over the past century. They house 
immigrant families, enable multi-generational home ownership, and 
contribute to good density in our inner-suburbs. The problem is this: 
Now they’re tired, and they no longer serve a clear purpose. We asked 
ourselves, ‘What is that purpose?’ 38 Stanton Street and the surround-
ing community project is our answer.”

The project team consists of LaValley acting as developer, Bearden as 
the project manager, Andrew Consigli as the architect, and Margo Val-
des as the sustainability designer. The Worcester-based subcontractors 
on this project include HVAC Experts, Fanning Plumbing & Heating, 
and Spotlight Kitchen and Bath, Inc..

The SCI team plans to rehabilitate four more triple deckers in the same 
neighborhood and a nearby seven-unit building.

The SCI team plans to rehabilitate four more triple deckers in the 
same neighborhood and a nearby seven-unit building.

Information provided by Sustainable Comfort, Inc. (www.greenrater.com).  

Built a century ago as an economical way to provide workforce housing, the SCI team 
is using an integrated project delivery technique to repurpose the 

4,395-square-foot ‘triple decker’ for today’s target market.
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transportation PROJECT+TECHNOLOGY

Drive under highway bridges in some parts of the U.S. and you may 
notice a series of small-diameter PVC pipes that extend down a few 
feet from the edge of the bridge and end in mid-air (Photo 1). The 
often-irregular spacing and skew angles of these pipes may appear hap-
hazard, but their appearance belies the fact that this system of pipes is 
a carefully designed feature that serves a critical purpose. These pipes 
are drains, but they do not typically drain the surface of the pavement. 
Instead, they provide a drainage outlet for the waterproofing membrane 
on the structural bridge deck to relieve water that infiltrates the pave-
ment layer due to its inherent porosity or at cracks and joints.

The use of waterproofing membrane systems on bridge decks as a 
corrosion-prevention strategy has been standard practice in many U.S. 
states and Canadian provinces for more than 40 years. Asphalt concrete 
pavement (ACP) is typically constructed over the waterproofing to 
protect it and to provide a surface suitable for vehicular traffic. While 
design standards for ACP roadways are well established, the design 
and construction of ACP over waterproofed bridge decks poses special 
challenges that differ from roadway construction on grade. One of 
those challenges is membrane-level drainage.

Subsurface drainage is critical to pavement durability. Poor subsurface 
drainage causes accelerated deterioration of the pavement system in 
the form of potholes, frost heaving, cracking, and stripping. To avoid 
these problems, subsurface drainage of highways on grade is typically 
achieved by constructing the pavement well above the groundwater 
elevation on a well-draining granular layer with good drainage outlets. 
This allows any water that infiltrates the pavement to drain out at the 
shoulders or through buried drain structures, rather than remaining 
trapped in the pavement and causing deterioration.  

Importance of membrane-level drainage for bridges
In contrast to roadways on a granular base, pavement-membrane over-
lays on bridge decks inherently involve pavement construction on a 
layer that, by definition, is impermeable to liquid water and will cre-

ate a “bathtub” if no outlets are provided. The waterproof substrate, 
combined with the fact that bridges in cold climates experience more 
freeze-thaw cycles than the adjacent roadways on grade, creates a 
severe environment for the pavement on the bridge deck. Therefore, 
membrane-level drainage on bridge decks is widely recommended in 
the published literature, both domestically and internationally. These 
recommendations have been published in the U.S. on a regular basis 
since the 1960s. 

For example, NCHRP Synthesis 220 (Manning, 1995) contains several 
references to membrane-level drainage, including the following:
• “Bituminous surfacings used on bridge decks in North America and 

most of Europe are both porous and permeable. This results in salt-
laden water being trapped on the deck surface…” 

• “… it is therefore important to ensure that the drains are slotted at the 
membrane-asphalt interface to allow water that reaches the membrane 
surface to drain away.” 

• “… seepage drains should be provided at the lowest points to drain wa-
ter passing through the asphalt from the surface of the membrane…” 

As another example, AASHTO Bridge Design Specifications (AAS-
HTO, 2014), Section 2.6.6.5, states: “Cavities in structures where 
there is a likelihood for entrapment of water shall be drained at their 
lowest point. Decks and wearing surfaces shall be designed to prevent 
the ponding of water, especially at deck joints. For bridge decks with 
nonintegral wearing surfaces or stay-in-place forms, considerations 
shall be given to the evacuation of water that may accumulate at the 
interface.” The commentary on this section states that “weep holes in 
concrete decks and drain holes in stay-in-place forms can be used to 
permit the egress of water.”

Similar recommendations have been published in Europe (for example, 
from the European Asphalt Pavement Association and the UK’s High-
ways Agency, which includes example details) and in Asia.  

Membrane-level drainage 
on highway bridge decks

Design and construction of asphalt pavements over waterproofed 
bridge decks differ from roadway construction on grade.

By Phil Moser and Greg Doelp

Photo 1: Membrane-level drainage pipes extend from the underside of a bridge. 
Photo: Phil Moser 
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State of current practice
Despite the consistent recommendations for membrane-level drainage 
on bridge decks in industry literature, and the availability of example 
details, the approaches taken to bridge deck drainage — and to bridge 
deck waterproofing in general — seem to vary around the country and 
around the world. We reviewed current standard details or recent proj-
ect bid documents from 16 U.S. states, and in seven of the 16 we were 
not able to find any references to membrane-level drainage require-
ments. The other nine states that we reviewed include provisions for 
drainage off the structural deck in at least some circumstances, but the 
requirements vary widely:

• In Maine, the standard details for bridge drains show bi-level drains 
with a grate at the pavement surface and 1/2-inch-diameter weep holes 
through the sides of the frame. 

• In Massachusetts, Rhode Island, and Connecticut, the standard details 
show PVC drain pipes (3/4 inch to 2 inches in diameter; varies depend-
ing on the state) to drain water off the membrane level.

• In Pennsylvania, the standard curb drain detail for bridges with ACP 
shows the drain set flush with the top of the structural deck, allowing for 
drainage both off the wearing surface and off the structural deck. The 
standard details in Idaho, and recent project bid documents in Alaska 
(Alaska DOT&PF, 2014) are similar.

• In Nebraska, recent project bid documents include references to mem-
brane-level drainage in the Cold Liquid-Applied Membrane specification.

• Oregon’s Standard Drawing BR157 contains details showing 2-inch-
diameter drain holes through the deck or parapet/barrier adjacent to 
plug joints. (According to a note on the drawing, this requirement ap-
plies for Type “F” pavement only).  

We also reviewed Federal Highway Administration (FHWA) guide-
lines and found that they provide hydraulic methods for designing 
surface drainage on bridges and subsurface drainage on soil subgrades, 
but we did not find any FHWA guidelines that address the topic of 
membrane-level drainage on bridge decks. We have also observed that, 

even in states where membrane-level drainage is included in the stan-
dard highway details, not all bridges have membrane-level drainage. 
Clearly, there is an opportunity for improved sharing of knowledge and 
consistency across jurisdictions, and a need to identify and understand 
the obstacles that prevent membrane-level drainage from being incor-
porated on some projects.

Project examples: Lack of membrane-level drainage
On structures where membrane-level drainage is omitted, we have 
seen that the pavement is water-saturated for long periods of time and 
deteriorates prematurely under traffic loading and freeze-thaw cycling.    

For example, in Photo 3, the new ACP was saturated at the downslope 
edge of the bridge, even on days with only light precipitation and on 
subsequent days of dry weather. Where asphalt plug joints impeded 
drainage along the length of the bridge, water welled to the surface of 
the pavement and flowed across the surface.

On another bridge, a similar phenomenon occurred and progressed into 
visible damage of the pavement when a pothole formed at the upslope 
side of one of the plug joints. In winter, a stream of ice on the surface 
of the pavement emanated from the pothole. Through the winter, the 
deterioration rapidly accelerated in the wheel paths of the truck lanes, 
as potholes progressed upslope from the plug joints (Photo 4).  

When sample areas of the pavement were cut out, we found damage 
below the surface in some areas. The plane of failure was generally 
within the ACP just above the surface of the waterproofing membrane. 
The lower portion of the pavement was saturated (Photo 5).

We also found that the asphalt binder was often stripped from the ag-
gregate at the plane of failure, a sign of moisture damage. In a few 
locations, we chipped out the pavement down to the waterproofing 
membrane and the hole slowly filled up with water that seeped out of 
the adjacent saturated pavement.

Photo 3: The new pavement, with no membrane-level drainage provisions, was 
saturated at the downslope edge of the bridge. Photo: courtesy of SGH

Photo 2: Waterproofing membrane (orange-colored) on a highway bridge deck. 
Photo: courtesy of Bridge Preservation LLC
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Challenges
Despite the obvious benefits to membrane-level drainage on bridge 
decks, there are several challenges to implementing it:

Constraints on outlet locations — Bridge deck drains must be coor-
dinated with structural components, and they must be designed to resist 
clogging and be maintainable. Drain outlets must be designed to pre-
vent splashing or blow-back onto structural members, and the outlets 
must drain to acceptable locations (i.e., not onto roadways, railroads, 
wetland habitat, or erosion-prone slopes below). If the bridge drain 
inlets are configured to allow membrane-level drainage only and not 
surface drainage, the flow rates will be very small, which should ease 
concerns about erosion or environmental impact on wetlands. 

However, the ideal locations for membrane-level drain outlets on the 
bridge (at the low points along the curb and at expansion joints or other 
obstructions to drainage) may not always coincide with acceptable 
locations on the ground below. This may require compromise, or cre-
ate a need for sloped runs of pipe to redirect the outlets to acceptable 
locations.

Existing bridges — Adding drains into existing bridge decks that lack 
them may be particularly challenging because it requires some field 
investigation of the existing structure and reinforcing steel spacing to 
allow the drains to be located to avoid interference. However, even 
on existing bridge decks, we believe that some membrane-level drain-
age can often be provided through careful design and field verifica-
tion. Projects to re-pave and replace waterproofing provide the ideal 
opportunity to incorporate these improved drainage features, if the 
organizational challenges noted below can be overcome.

Organizational challenges — NCHRP Synthesis 220 notes that for 
most agencies, requirements for placing ACP on bridge deck mem-
branes are “contained in the specifications for hot-mix asphalt, which 
are concerned primarily with the construction of bituminous pave-
ments. As such, the requirements for placing asphalt surfacings on 
membranes are a minor part of a much larger specification. Further, 
because the responsibilities for bridges and pavements are split in most 
agencies, there may be insufficient recognition of the special require-
ments for paving over membranes on the part of those responsible for 
hot-mix asphalt specifications.”

Lateral drainage — When a monolithic, isotropic pavement material 
is applied directly onto the waterproofing membrane, the rates of lat-
eral seepage through the pavement toward the membrane-level drain-
age outlets are inherently slower (due to the lower hydraulic gradient) 
than the rate of vertical, downward seepage when the pavement surface 
is wet. This results in water accumulating within the pavement during 
times of precipitation. The severity and consequences of this problem 
depend on several factors, including the following:
• frequency of precipitation versus dry weather in the climate zone where 

the project is located; 
• spacing of the membrane-level drainage outlets; and
• slope of the bridge deck.

Even where slow lateral drainage is a limiting factor, providing 
membrane-level drainage outlets improves durability on bridge decks 
by allowing the pavement to eventually drain. To further improve the 
performance of pavement systems on bridge decks, some jurisdictions 
(including Maine, France, Germany, Italy, the UK, and Denmark) have 
designed pavement systems with enhanced lateral drainage provisions 
at the membrane level. More research and sharing of best practices is 
needed in this area.   

Photo 5: The lower portion of the pavement, with no membrane-level drainage 
provisions, was saturated. Photo: courtesy of SGH

Photo 4: Progression of deterioration in new pavement with no membrane-level 
drainage provisions. Photo: courtesy of Joe Haydu; used with permission
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The award-winning Mistissini Bridge in Quebec, Canada, is the world’s 
first glued laminated (glulam) semi-continuous arched wood bridge. 
Spanning 525 feet, the bridge brings together innovative design, sus-
tainable building practices, and a long-term investment in local busi-
ness. Stantec, an international professional services design company, 
chose glulam to take advantage of locally sourced timber from the 
region’s vast natural resources. The bridge is a sterling example of how 
the innovative use of glulam can successfully combine design, safety, 
durability, and sustainability principles.

Glulam is advantageous as a building material because of its strength 
and performance. Denis Lefebvre, senior associate at Stantec who 
served as discipline manager, designer, and examiner during construc-
tion of the Mistissini Bridge, used glulam wood in part to overcome 
the project’s unique challenges. Construction needed to be completed 
under strict guidelines: The Mistissini Bridge was required to be envi-
ronmentally sustainable, carry a carbon negative footprint, and weather 
the difficult environmental conditions of the region.

Design
Gracefully spanning the Uupaachikus Pass, the bridge was commis-
sioned on behalf of the local Cree Nation to expand socio-economic 

On most bridges, these challenges can be overcome, and at least some 
membrane-level drainage can be provided to improve the durability of 
the pavement. The benefits of improved pavement durability, water-
proofing longevity, and traffic safety are worth the effort of installing 
membrane-level drains.  

GREG DOELP is a senior principal and PHIL MOSER is a senior project manager 
at Simpson Gumpertz & Heger (www.sgh.com), a national engineering firm 
providing engineering of structures and building enclosures. They specialize in 
investigating and designing waterproofing and paving systems on a variety of 
structures (pedestrian plazas, bridges, and parking garages), and other types 
of building enclosure systems, including roofs and exterior wall systems. Their 
past projects have included investigating problems with pavement and water-
proofing on 15 bridges in four U.S. states. Doelp can be reached at grdoelp@
sgh.com; Moser can be reached at psmoser@sgh.com. 

Local resources 
fulfill sustainable guidelines

Quebec’s Mistissini Bridge is the world’s first 
glulam semi-continuous arched wood bridge.

By Marilyn Thompson

Laminated wood was formed into four sections of straight beams. Each beam was 
supported by a series of semi-continuous arches with pivot-type connectors. 

Photo: courtesy of Stantec
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development in the region by allowing easier access to a commercial 
gravel quarry and residential zones. Lefebvre sought a bold new design 
based on the unique geography and resources available in the Mistis-
sini region. 

Lefebvre began with a unique geometric design. Laminated wood was 
formed into four sections of straight beams. Each beam was supported 
by a series of semi-continuous arches with pivot-type connectors, and 
then attached to the arches with concrete pilings with structural trun-
nions. A waterproof road deck was created from a bituminous coating, 
marine plywood, and many sheets of membrane to prevent damage 
from water penetration and long-term exposure to harsh weather. Fi-
nally, at the request of the Cree Nation, a steel guardrail was installed 
for safety along the perimeter. 

By using glulam beams, Lefebvre eliminated the need for expansion 
joints over the span of the bridge. He instead opted for fixed bearings, 
which proved advantageous in several ways: they reduced seismic ef-
fects, provided a more economic price point for construction costs, and 
are projected to provide a higher level of durability in the long run. 

Sustainability
Every opportunity was taken to minimize the bridge’s ecological foot-
print. Stantec evaluated three design proposals to compare wood with 
steel-wood and steel-concrete mixes. In a study released by Stantec, 
the CO2 equivalent emissions for using wood came to -497. Equivalent 
emissions for a steel-concrete bridge were calculated at +969. A com-
parison of the available options using the Athena Sustainable Materi-
als Institute standards showed that the Mistissini Bridge “represents 
1,472 tons of CO2-equivalent emissions less than steel and concrete, an 
amount equal to the CO2 emitted in the combustion of 640,000 liters of 
gas.” The result was a structure that carried a carbon negative footprint 

(http://nordic.ca/data/files/article/160-Metre-Long-Wood-Bridge-
IHF2014_FINALE_Stantec.pdf).  

According to Lefebvre, “Wood can be considered a carbon sink only if 
it comes from a sustainably renewed forest and the life expectancy of 
the structure is sufficiently high (generally 100 years).” 

Chantier Chibougamau, sister company of APA-member Nordic Struc-
tures and located in northern Quebec, manufactured and supplied the 
lumber for the project. Chantier Chibougamau was chosen, in part, 
because its headquarters are only about 56 miles from the Mistissini 
Bridge, ensuring that all wood used was locally sourced from nearby 
sustainable forests. 

Ultimately, the Mistissini Bridge will play an important civic and cul-
tural role by increasing mobility and access for local communities. The 
bridge achieved the goal of marrying innovative design, sustainability 
practices, and a long-term investment in local business. 

It also offers a striking visual connection to the land around it. “The 
bridge reflects nature around Mistissini,” said Lefebvre. “Constructing 
a wood bridge is more symbolic to the community than other kinds of 
bridges, such as steel or concrete.”

The Mistissini Bridge garnered several awards, including the 
l'Association des firmes de génie-conseil – Québec “Laureat” for infra-
structure and transport and the Association of Consulting Engineering 
Companies’ “Engineering a Better Canada Award.”

MARILYN THOMPSON is market communications director and corporate secretary 
for APA-The Engineered Wood Association (https://www.apawood.org). She 
also represents APA on the board of the Canadian Wood Council.

The Mistissini Bridge in Quebec, Canada, is the world’s first glued 
laminated (glulam) semi-continuous arched wood bridge. 
Photo: courtesy of Stantec

http://nordic.ca/data/files/article/160-Metre-Long-Wood-Bridge-IHF2014_FINALE_Stantec.pdf
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The Motor Carrier Division of the Maryland State Highway Administra-
tion (MDSHA) issues as many as 150,000 oversize/overweight (OS/
OW) permits per year for travel on more than 10,000 miles of roads, 
passing over and under about 5,200 bridges and underpasses. The per-
mitted routes cross city, state, and county jurisdictions. 

In the past, carriers encountered significant delays because each ju-
risdiction had its own process for issuing specifically routed single-
trip and general 30- to 365-day multiple-trip permits. To expedite the 
process, MDSHA implemented a statewide OS/OW permitting and 

routing system powered by Bentley’s SUPERLOAD software, which 
is capable of achieving an automated issuance rate in excess of 80 
percent. The new Maryland One system will free up 10 full-time em-
ployees for other duties and save carriers an average of $24.6 million 
in annual load expenses. 

Removing agency roadblocks 
Jurisdiction over the issuance of permits in Maryland is divided among 
city, county, and state agencies. MDSHA alone is responsible for 5,500 
miles of U.S., interstate, and state routes that cross over 2,700 bridges 
and pass under 1,100 underpasses. In 2015, MDSHA issued 123,000 
permits for specifically routed single trips that used these assets but 
also took carriers on Maryland Transportation Authority (MDTA) toll 
roads as well as stretches of county and city roads. The number of 
assets at play across jurisdictions has grown to include 4,900 county 
roads and bridges, 630 city roads and bridges, and 600 MDTA roads 
and bridges. 

Automated hauling permits
Multi-jurisdictional OS/OW permitting and routing is expected 

to save carriers $24.6 million annually.
By Meg Davis
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Carriers that chose to comply with the multi-jurisdictional permitting 
requirements had to repeatedly submit the same information, often 
causing significant delays. The Port of Baltimore was a persistent 
bottleneck, where more than 30 government employees in five offices 
had to review permit requests from carriers handling nearly 1 million 
auto imports and shipping containers each year. Processing delays at 
the port cost carriers extra load-handling expenses and delivery-delay 
penalties totaling hundreds of thousands of dollars.

To eliminate these costly delays, MDSHA had to make the permitting 
process fast, easy to navigate, and accurate. A statewide online system 
would remove the administrative roadblocks and enable carriers to ob-
tain hauling permits in a secure, user-friendly environment. MDSHA 
launched the Maryland One project to create a one-stop source for 
hauling permits that would encourage compliance, cut down on illegal 
moves and the accidents they often cause, and make roads and bridges 
safer for motorists.

Streamlining automation 
The $2.3 million project required strong project management and lead-
ership by MDSHA. Every jurisdiction had its own way of doing busi-
ness, and some processes needed to be modified to allow for a single, 
integrated solution. Guidance from business analysts, developers, and 
experts with past OS/OW automation experience helped the project 
team to agree on functionalities that met the needs of all parties. 

MDSHA selected Bentley’s transportation asset management software 
to accomplish its objectives for the technically current, server-based 
system. SUPERLOAD fulfilled MDSHA’s demanding permitting, 
routing, and analysis requirements, while LARS Bridge created de-
tailed models of structures within the system, which were loaded into 
SUPERLOAD for use in real-time bridge analysis. AssetWise Inspect-
Tech maintains the bridge inventory and inspection information, ensur-
ing that SUPERLOAD has accurate bridge locations and clearances 
for routing every vehicle. Bentley CONNECT cloud services provide 
an expertly managed installation within a reliable, high-performance 
environment.

The result is a configurable solution that has been updated with new 
functionality to meet the needs of all the jurisdictional workflows. The 
system seamlessly integrates permit administration, routing, bridge 
analysis, and restriction management. Using Bentley’s permitting and 
routing products allowed the implementation to be completed several 
times faster than if MDSHA had developed the solution from scratch.

Maryland One waives the wait
Powered by SUPERLOAD, Maryland One allows carriers to sign in at 
any time, from any location, and with any desktop or mobile device. 
The automated registration process gets carriers on board quickly and 
lessens the administrative burden on permitting staff. Multiple options 
for immediate delivery of permit documents — including e-Permits — 
eliminate the wait for paperwork. 

Maryland One coordinates routing across jurisdictions and issues ap-
provals and processes fees through multiple offices, providing true one-
stop shopping. For MDSHA, an added benefit of the cross-jurisdiction 

Permit requests automatically trigger accurate, up-to-date data searches to determine 
which route for an OS/OW vehicle will have the least impact on the infrastructure. 

With an average hourly load expense of $200, carriers will save $24.6 million per year 
and at least one hour on every move in the state.

By reducing the number of damaging bridge crossovers and bridge underpass hits, 
MDSHA will lower infrastructure maintenance costs and lengthen the time before 

bridge renovation or replacement is required.
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service is having complete records of carrier routes. Historical routing 
data identifies OS/OW vehicle travel trends, helping to predict where 
conditions may deteriorate and infrastructure improvements may be 
required.

The wait for engineering reviews is also curtailed. The system au-
tomatically analyzes loads under 150,000 pounds, eliminating the 
manual review requirement and the associated engineering fees. The 
powerful analysis made possible by integration with LARS Bridge 
ensures safe passage along the permitting requested route. Bridge 
analysis includes moment and shear methods at a minimum, and live 
load analysis when structural models exist. As many as six load ratings 
automatically put conditions on carrier movement. If changing road 
and bridge conditions affect the safety status, then permit holders on 
the route are automatically notified.

SUPERLOAD leverages essential data on Maryland’s roads and bridg-
es to reduce the wear and tear on state infrastructure. Roadway location 
data from MDSHA’s GIS, restrictions data from SUPERLOAD, and 
bridge inventory and inspection data from AssetWise InspectTech are 
continually updated in the SUPERLOAD Route Network Model. In 
addition, LARS structural data is continually updated in the SUPER-
LOAD bridge database. 

Every permit request automatically triggers a search of this up-to-date 
data to determine which route for an OS/OW vehicle will have the 

least impact on the infrastructure, with no clearance or loading issues. 
By reducing the number of damaging bridge crossovers and bridge un-
derpass hits, MDSHA will lower infrastructure maintenance costs and 
lengthen the time before bridge renovation or replacement is required. 

Maryland One is capable of achieving an automated issuance rate in 
excess of 80 percent. If agencies save just 10 minutes per permit, the 
system will free up 10 full-time employees for other duties during the 
year. With 70 percent to 80 percent of permits being issued immedi-
ately, carriers will have no wait for manual reviews by any jurisdiction. 
On average, the one-stop source will save carriers at least one hour 
for every move they make. Given hourly load expenses of $200 and 
yearly issuance of 123,000 permits, MDSHA estimates carriers will 
save $24.6 million per year. By enabling carries to obtain permits more 
quickly and avoid costly fees, delays, and penalties, Maryland One 
will promote compliance, decrease the number of illegal moves, and 
increase safety for motorists on roads and bridges.

MEG DAVIS is a senior marketing manager with Bentley Systems (www.bentley.
com) responsible for the AssetWise solution, including AssetWise ECM and 
the transportation asset management products. Prior to joining Bentley, she 
held product marketing leadership positions with software companies offering 
enterprise asset management and transportation asset management solutions. 
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Northeast Transmission Water Line, one of the largest 
to be built by the city, will serve more than 

900,000 homes in Harris County, Texas.
By Mackrena L. Ramos, P.E.

massive water line 
underway in houston

WATER

In 1985, the City of Houston created the Surface Water 
Transmission Program in response to a mandate issued by 
the Harris-Galveston Subsidence District to decrease the 
use of groundwater and increase surface water usage. The 
program’s goals included increasing surface water usage, 
decommissioning and minimizing the use of groundwater 
pump stations, increasing water system pressures, and 
addressing other large-diameter water line issues.

Since the program’s inception, the city has built hundreds 
of miles of large-diameter water lines to reduce the effects 
of subsidence and expedite the switch from groundwater to 
surface water. As part of these continuing efforts to meet 
subsidence goals and to comply with the region’s water 
demands spurred by population growth, the city is currently 
designing and constructing the Northeast Transmission 
Water Line (NETL). 

The 16.5-mile NETL, which will be built in 13 segments starting 
this summer, will transmit surface water from the Northeast Water 
Purification Plant (NEWPP) to the North Harris County Regional 
Water Authority’s meter station, west of IH-45. Upon completion, the 
$450 million water line can transmit as much as 96 million gallons 
per day (mgd) to the City of Houston and 269 mgd to four regional 
water authorities — North Harris County Regional Water Authority, 
Central Harris County Regional Water Authority, West Harris County 
Regional Water Authority, and the North Fort Bend Water Authority 
— as well as several municipal utility districts. 

Along the way, the water line will also provide additional water to 
Bush Intercontinental Airport, the Greater Greenspoint Area, and 
surrounding areas currently receiving water from the existing 66-inch 
water line extending along the Greens Road corridor. Altogether, the 
water line will serve approximately 900,000 homes in Harris County. 

Concurrently, the City of Houston and regional water authorities 
are enlarging the treatment capacity of the NEWPP from 80 mgd to 
400 mgd, and the NETL will carry water produced by the planned 
expansion. Both the NETL and NEWPP expansion are needed to 
meet the region’s projected 2040 water demand.

Extensive planning
Planning for this project began as early as 2010 when the city started 
discussions with regional water authorities to build a single water line 
that would meet its combined future water demands and groundwater 
mandates. Shortly afterward, the city selected Lockwood, Andrews 
& Newnam, Inc. (LAN), a planning, engineering, and program 
management firm, as its technical adviser and asked for a feasibility 
study. 

To this end, LAN evaluated potential corridors for 22 miles of large-
diameter water transmission lines from the NEWPP to the Acres Home 
Pump Station. The firm then performed hydraulic modeling for the 
preferred alignment to size and evaluate the pumping requirements 
from the NEWPP. The modeling scenarios examined a range of pipe 
diameters from 102 inches to 156 inches. Cost estimates were also 
developed after taking into account the easement and construction 
costs for each scenario.

Example 108-inch water line on a truck bed.

PROJECT+TECHNOLOGY



june 2017          csengineermag.com          49

“Selecting a route that would enable the city to build such a massive 
water line in an urban environment was a big challenge,” said Michael 
Liga, Ph.D., P.E., LAN associate and project manager. “We spent a 
lot of time researching and refining the route to choose the most cost-
effective alignment with the least impacts to the community.” 

With the majority of the pipeline alignment located in easements 
outside City of Houston limits, the city subsequently embarked on 
an intensive, multi-year effort to acquire easements before initiating 
design work. This required significant planning and coordination 
with numerous stakeholders, including homeowners, businesses, 
municipalities, and regional regulatory agencies. Approximately 
150 required easements have been identified as part of this effort. 
During this time, the city also partnered with the four regional water 
authorities and the Texas Water Development Board to negotiate a 
cost-sharing agreement.

“From feasibility to construction, we have spent a significant effort 
planning every aspect of these projects,” said Venus Price, P.E., 
supervising engineer for the City of Houston’s Department of Public 
Works and Engineering. 

Unique features
The NETL is the largest water line to be built in the program’s history. 
Eleven of the 13 segments of the water line that will be built to the 
North Harris County Regional Water Authority’s meter station at IH-
45 range from 108 inches to 120 inches. The other two segments are 
54-inch and 66-inch interconnections. 

“From a size and scope standpoint, this is the largest water line 
undertaken up to this point by the city,” said Price. “Agencies 
we were coordinating with such as the Texas Department of 
Transportation and the Union Pacific Railroad had to go back to their 
engineering staff in-house to work through the design requirements 
and specifications since their standards did not apply to the diameters 
that we are building.”

“The largest water line that the city currently has is 96 inches,” Liga 
said. “So, we had to develop brand new details and specifications for 
the 108- and 120-inch segments. In addition, the pipeline traverses 
from the east side to the west side of the city, so its length is also 
unique.”

Consequently, the city will be using Competitive Sealed Proposal 
(CSP) in lieu of low bid to select contractors for the NETL projects.

“Typically, the city awards projects based on low bid,” Price said. 
“But we are planning to use CSP for the NETL projects due to their 
size, scope, and the proximity to each other. Therefore, in addition 
to the pricing, we will also be looking at contractors’ technical 
qualifications, experience, and other criteria to select the contractor 
who will provide the best value for the project.”

Work-around solution
The 13 segments will be built in three phases. In the first phase, 
construction will begin close to the middle of the alignment. The 

first phase — also called the Workaround Solution — was selected 
to enable the shut down and internal repair of a parallel 66-inch 
water line, which currently carries water from the NEWPP to the 
Greenspoint Area. The 66-inch water line is a major source of water 
for the city, the North Harris County Regional Water Authority, the 
Central Harris County Regional Water Authority, and George Bush 
Intercontinental Airport. 

“A portion of the existing 66-inch water line was damaged by a non-
city contractor several years ago,” said Price. “Although the pipeline 
has continued to function properly, building the parallel section of the 
NETL line will give us an opportunity to isolate the damaged portion 
of the 66-inch line so we can assess and do internal repairs.” 

The Workaround Solution consists of three segments: two segments 
of 6,500 linear feet each of 108-inch water line and one segment of 
3,300 linear feet of 54-inch water line. Hot tap connections will be 
made to the existing 66-inch water line on both ends of the project, 
forming what is essentially a long bypass.  

Tunneling challenges
The first phase will be constructed using a combination of open 
cut and tunneling approaches. Approximately 2,400 linear feet of 
the 108-inch segment will be tunneled. Two tunnel sections were 
particularly challenging during design — crossing the Union Pacific 
Railroad (UPRR) and the US-59/IH-69 overpass.”

The UPRR tunnel alignment crosses over an aging 72-inch-diameter 
concrete sanitary sewer that showed signs of failure near the crossing. 
Sinkholes were discovered during the field investigation phase. The 
failing sewer was a concern both for its potential to contaminate the 
water and for its potential to impact the structural integrity of the 
pipeline. The city fast-tracked an already planned cured-in-place pipe 
rehabilitation of the sewer to prepare the site for construction of the 
water line. 

In addition to crossing over the sanitary sewer, the tunnel crosses 
under an existing 42-inch ductile iron water line, which is parallel to 
and offset from the sewer. Mechanical joint restraints will be applied 
to the 42-inch water line prior to construction of the tunnel to prevent 
failure should unanticipated settlement under the water line occur.  

The settlement analysis performed for the UPRR tunnel indicated that 
it could be constructed and meet the strict UPRR settlement criteria 
(maximum 1/4-inch movement of rails in any direction) with careful 
tunneling practices and strict control against loss of ground. UPRR 
typically only allows casing pipe be used as the primary tunnel liner 
in its right-of-way. However, steel liner plate and steel ring beam with 
steel lagging were requested and ultimately approved by UPRR in 
order to provide the contractor with more options and an expandable 
liner system to help immediately fill voids, should any occur.  

The second particularly challenging tunnel was the crossing of 
the US-59/IH-69 overpass, which is under Texas Department of 
Transportation (TxDOT) jurisdiction. This tunnel is approximately 
1,200 feet long to span the highway plus businesses on either side. 
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The overpass contains 15 lanes of traffic, and the frontage roads 
contain an additional eight lanes. 

The TxDOT Houston District typically requires steel casing pipe as 
the primary tunnel liner under its right-of-way. Due to constructability 
issues associated with installing such a long casing, steel liner 
plate and steel ring beam with steel lagging were requested and 
ultimately approved by TxDOT. These provide the contractor with 
more constructible options and an expandable liner system to help 
immediately fill voids, if needed.    

The horizontal alignment was set to maintain the maximum distance 
possible between the tunnel and the bridge and abutment columns. 
Soil conditions were problematic for approximately 200 linear feet 
underneath the bridge and 150 linear feet under the frontage road. The 
soil profile contains saturated silty-sand along the tunnel alignment, 
creating the potential for excessive settlement and groundwater 
control issues. Subsurface chemical grouting of the soil formation 
was specified as the best solution to stabilize the sandy layer and 
eliminate the need to dewater the formation. In order to minimize 
pavement impacts in the TxDOT right-of-way, the formation under 
the frontage road was required to be grouted using diagonal grout 
injection bores outside the travel lanes. Underneath the bridge, 

TxDOT allowed pavement corings to the U-turn lane, and grouting 
activity was limited to this area.  

Conclusion
Despite these challenges, the City of Houston is on track to begin 
construction on the first phase of the NETL this summer. Phase two 
of the project will include three 108-inch lines and one 120-inch line, 
and will be awarded between fall 2017 and spring 2018. Phase three, 
which includes five 108-inch lines and one 66-inch interconnection, 
will be awarded between fall 2018 and spring 2019. The entire water 
line is scheduled to be completed in 2021, simultaneously with the 
expansion of the NEWPP.

“The city has been working closely with our partners for several 
years and it has taken a lot of discipline, patience, and solving many 
challenges to get to this point,” Price said. “We are excited that 
construction will soon begin on this project.”

MACKRENA L. RAMOS, P.E., is a senior associate and team leader at Lockwood, 
Andrews & Newnam, Inc. (LAN; www.lan-inc.com), a planning, engineering, 
and program management firm. She can be contacted at mlramos@lan-inc.
com.  

Figure 1: Northeast Transmission Water Line map

mlramos@lan-inc.com
mlramos@lan-inc.com
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Sea levels are rising at an increasing rate, resulting in high tides 
and land subsidence, increasing the incidence of flooding. The 
global average sea level rose by nearly 7 inches during the last 
100 years and it is projected to rise by as much as 48 inches 
by 2100. Eleven of the world’s 15 largest cities, including New 
York, Tokyo, and Mumbai, lie along coasts, so this will have a 
dramatic impact on a large portion of the world’s population and 
the world’s economy. In fact, the number of people affected by 
floods is expected to triple to 54 million in less than 15 years, so 
the need to act now and to prioritize flood prevention schemes is 
apparent.

Communities can maximize the performance of infrastructure 
with the latest technological advancements designed 

specifically for the water management sector.

The MOSE project will provide flood protection through installation of 78 mobile barriers at the Lido San Nicolò, Malamocco, 
and Chioggia (shown here) inlets, the gaps through which the tide enters the Venetian Lagoon.

WATERPROJECT+TECHNOLOGY

keeping water infrastructure 

watertight
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Half the world’s population — 3.7 billion people — now reside in 
cities. There is a continuing global shift toward urbanization with 77 
million people migrating from rural to urban areas each year with sig-
nificant implications for water infrastructure and management. Mega-
cities, with their populations of more than 10 million, are a growing 
phenomenon, doubling to 29 throughout the world in the last two de-
cades. These megacities place massive demands on flood management 
schemes, which is illustrated by the concentrated growth of South East 
Asian megacities in flood-prone areas. 

With annual losses from flooding in the world’s biggest coastal cities 
expected to rise from $6 billion a year currently to more than $1 tril-
lion by 2050, doing nothing is no longer an option. Flood management 
programs need to take into account the effects of changing weather 
patterns, such as the trend toward heavy, intense rainfall that is already 
being experienced in the U.S. 

Case study: Protecting Venice 
One city already safeguarding its future with significant investment 
in its flood defense is arguably the world’s most iconic “water city,” 
Venice. This is due to the fact that the city — which consists of 118 
small islands connected by numerous canals and bridges — is prone to 
flooding caused by ever-rising tides.   

To protect Venice, the Venetian Lagoon and its neighboring cities re-
quired an ambitious and iconic storm surge solution. The MOSE proj-
ect will provide flood protection through installation of 78 mobile bar-
riers at the Lido San Nicolò, Malamocco, and Chioggia inlets, the gaps 
through which the tide enters the lagoon. These surge barriers will be 
activated when the tide reaches 110 centimeters inside the 500-square-
kilometer Venetian Lagoon, effectively separating it from the Adriatic 
Sea to prevent flooding. The total cost of the project is estimated to be 
€5.5 billion, with completion in 2018.

The MOSE project will provide flood protection to Venice, the Venetian Lagoon and its 
neighboring cities through the installation of 78 mobile barriers. 
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Information provided by Trelleborg Engineered Products                            
(www.trelleborg.com/en/engineered-products).  
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The flood defense scheme’s 78 mobile flood gates can be raised at high 
tide to create four temporary flood barriers at three points. At the Lido 
inlet, the widest point, two rows of gates made up of 21 and 20 barriers, 
respectively, are linked by an artificial island that houses the technical 
buildings and the system operating plant. The smaller Malamocco inlet 
has one row of 19 gates and there are 18 at the Chioggia inlet. The gates 
are connected to concrete housing structures with hinges, the techno-
logical heart of the system that allows them to move.

When not in use, the gates rest on special housings at the bottom of the 
lagoon, completely out of sight. Sourcing a reliable sealing system that 
would stand the test of time and support the long-term integrity of the 
structure was therefore a key consideration. 

A high-performance gasket, manufactured from a blend of styrene-
butadiene rubber (SBR) and natural rubber due to the material’s high 
resilience in case of seismic activity, will be mounted on each of the 78 
gates, acting as a dynamic seal to ensure watertight protection. Often 
used to provide a seal between two concrete segments or for sealing 
temporary bulkheads at the end of tunnels, the gasket was the preferred 
sealing solution as it is able to withstand very high hydrostatic pres-
sures.

With the barrier infrastructure submerged, it is vital that a secondary 
seal will then be clamped across the sectional elements of the mobile 
barriers. A seal consisting of two nylon plies with SBR cover on the 

inside and outside will be used to withstand high water pressure and 
allow for axial and radial movements and/or rotation of the gates.

Ensuring the right solution 
Water infrastructure is required in increasingly challenging environ-
ments. Therefore, it is vital that those involved with such high-stake 
projects closely collaborate with a manufacturer at an early stage to 
ensure the most appropriate and fully reliable water infrastructure man-
agement solution is engineered. 

Advanced modelling and testing are a key part of this process. From 
best practice design, manufacture, and testing to full in-life support, 
leading manufacturers can develop solutions that deliver long-term sta-
bility through an improved ability to handle movement and aging, and 
better resistance against temperature and chemical erosion. This also 
reduces the need for maintenance, an increasingly important criteria 
given the remoteness of some infrastructure.

Watch a video about the MOSE project at https://www.youtube.com/
watch?v=jO8tVOhRHr4&feature=youtu.be.  

https://www.youtube.com/watch?v=jO8tVOhRHr4&feature=youtu.be
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If there’s any question about the importance of infrastructure in 
our daily lives, consider this: Infrastructure provides the basis for 
personal security and public health, impacts the economic viability 
and competitiveness of our communities, moves people and goods, 
provides us with drinking water and handles our waste, creates spaces 
for us to enjoy, and allows us to effectively communicate with one 
another. Despite the obvious need for infrastructure and the many 
benefits it provides, historically it has not made the front-page news 
— that is until it broke down and service was disrupted. 

civic duty: infrastructure 
renewal allows municipalities to 

chart more sustainable future
By Melissa Peneycad, ENV SP

SUSTAINABLE DESIGN

Envision-verified Greenough Greenway in Watertown, Mass., is an example of a sustainable infrastructure project.
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When I was a consultant, I remember feeling frustrated by the near 
constant underfunding of municipal public works departments; 
it seemed at times quite challenging to convince municipalities 
to invest the funds required to properly monitor and maintain the 
existing infrastructure in their jurisdictions. As one official explained 
to me, it’s difficult to win an election on the promise of infrastructure 
maintenance. It’s generally not a topic constituents think or care 
about until roads are full of potholes, resulting in longer commute 
times and more vehicle wear and tear. 

However, things are beginning to change. Infrastructure is finally 
beginning to get the attention it deserves. John Oliver is perhaps an 
unlikely ally for public works departments. Yet, on his popular HBO 
show, “Last Week Tonight,” he devoted 20 minutes to talking about 
America’s crumbling infrastructure and just how frightening it could 
be if it fails. (If you haven’t seen this segment, it’s worth watching at 
www.youtube.com/watch?v=Wpzvaqypav8.) Oliver enlisted the help 
of actors Ed Norton and Steve Buscemi to illustrate the importance of 
infrastructure and shake up the debate about the need to adequately 
fund the ongoing operation, monitoring, and maintenance of our 
roads, bridges, dams, and levees.  

It’s not just talk show hosts shedding light on our aging, crumbling 
infrastructure. According to the American Society of Civil Engineers’ 
2017 Infrastructure Report Card (www.infrastructurereportcard.org), 
America’s infrastructure scores an abysmal D+. A “D” grade means 
the infrastructure is performing below standard and approaching the 
end of its useful life. ASCE grades infrastructure categories based 
on eight criteria, including the ability to meet current and future 
demands, the physical condition of the infrastructure, the level of 
funding being provided to maintain the infrastructure versus the 
need, and the extent to which the condition of the infrastructure is 
jeopardizing public safety.

In Canada, the situation is not much different. Nearly 60 percent 
of core public infrastructure — representing more than $1 trillion 
— is owned and maintained by municipalities and “one-third of…
[it] is in fair, poor, or very poor condition, increasing the risk of 
service disruption” (http://canadianinfrastructure.ca/downloads/
Canadian_Infrastructure_Report_2016.pdf). While infrastructure 
operation and maintenance seems to lack a certain degree of political 
popularity, rebuilding and investing in new infrastructure is much 
more palatable. Policy makers on both sides of the political spectrum 
agree that investing in infrastructure is important and plans for such 
investments are in place in both the United States and Canada. 

As I mentioned in the January issue of Civil + Structural Engineer 
(http://csengineermag.com/article/2016-a-banner-year-for-
sustainable-infrastructure-2017-outlook-even-better/8004666275), 
President Trump made infrastructure a central tenet of his campaign, 
promising a $1 trillion investment to renew America’s crumbling 
highways, airports, bridges, dams, and other core infrastructure 
assets across the country. Thus far, 50 “emergency and national 
security projects” have been prioritized, representing $137.5 billion 
of the promised investment. In total, it is expected that these 50 
projects will be funded through public-private partnerships, with 

50 percent of the funding requirements coming from the private 
sector (www.documentcloud.org/documents/3409546-Emergency-
NatSec50Projects-121416-1-Reduced.html).  

The Canadian federal government’s Investing in Canada Plan 
includes more than $180 billion over 12 years for several types of 
infrastructure, including public transit, green infrastructure, social 
infrastructure, trade and transportation infrastructure, and rural 
and northern communities (www.infrastructure.gc.ca/plan/about-
invest-apropos-eng.html). Infrastructure Canada — the government 
department responsible for carrying out this plan — is also relying on 
private investments to augment public funds through the innovative 
Canada Infrastructure Bank (www.infrastructure.gc.ca/CIB-BIC/
index-eng.html). 

Today, infrastructure is a hot topic and worthy of political attention 
(especially on the new construction side). There appears to be 
widespread recognition that we must invest in new infrastructure 
projects and we must renew or upgrade our aging infrastructure to 
ensure it continues to provide essential services. We are facing a 
defining moment in history where we can use our trillions of dollars’ 
worth of infrastructure investments to create a more resilient, fair 
and equitable, environmentally preferable, and economically vibrant 
future. Or we can choose to invest per the status quo, leaving future 
generations burdened with our ill-informed decisions. 

The Envision sustainable infrastructure framework and rating 
system can help. Project owners, planners, designers, contractors, 
and operators can use the system to determine the most appropriate 
infrastructure projects to pursue based on the unique needs, goals, 
and issues of the host and affected communities. Envision also 
enables these same stakeholders to develop infrastructure in the most 
sustainable way possible. 

In this way, Envision is a decision-making guide that helps answer 
two fundamental questions: 
• Are we doing the right project? 
• Are we doing the project right?

The Envision system is designed to be flexible, yet robust enough 
to be used to guide better decision-making for all types and sizes of 
infrastructure. To learn more about Envision, and to read about the 
projects that have used it to bring about more sustainable outcomes, 
visit the Institute for Sustainable Infrastructure website at 
www.sustainableinfrastructure.org.

MELISSA PENEYCAD, ENV SP, is director, Sustainable Projects at the Institute for 
Sustainable Infrastructure. She oversees and directs the verification program 
for the Envision rating system for sustainable infrastructure. Her responsibilities 
also include developing relationships with infrastructure owners, designers, and 
public agencies across Canada and the United States, and supporting research 
and further development of the Envision system.  

http://canadianinfrastructure.ca/downloads/Canadian_Infrastructure_Report_2016.pdf
http://csengineermag.com/article/2016-a-banner-year-for-sustainable-infrastructure-2017-outlook-even-better/8004666275
www.documentcloud.org/documents/3409546-Emergency-NatSec50Projects-121416-1-Reduced.html
www.infrastructure.gc.ca/plan/about-invest-apropos-eng.html
www.infrastructure.gc.ca/CIB-BIC/index-eng.html
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The American Galvanizers Association (AGA) announced the winners 
of the 2017 Excellence in Hot-Dip Galvanizing Awards. More than 120 
projects, representing the versatility and allure of hot-dip galvanizing, 
were judged online by a panel of architects and engineers and are now 
featured in the AGA Project Gallery (http://galvanizeit.org/project-
gallery).  

The 2017 winners showcase the resilient and illustrious hot-dip galvanized 
coating. The preeminent award, designated Most Distinguished, was 
given to the Horizon Oil Sands Slurry Preparation Plant (SPP) in Alberta, 
Canada. The SPP liquefies oil sand ore for further treatment and is part 
of a $10 billion investment in the Horizon Oil Sands development. The 
rugged nature of the extraction site and corrosiveness of the liquefaction 
process, which present serious corrosion challenges, coupled with the 
fact the engineers wanted to design the plant to be relocatable, led to the 
decision to hot-dip galvanize the steel in the SPP. Hot-dip galvanizing 
provides Horizon with a cost-effective, long-lasting plant.  

The Lifetime Achievement Award was granted to the resilient Baseball 
Man. This special award recognizes galvanized projects with at least 15 
years of service; the projects are also featured in the AGA’s Galvanized 
Steel Studies (GSS; https://www.galvanizeit.org/hdg-in-use/galvanized-
steel-studies). GSS are YouTube video case studies that include 
interviews with the owners and specifiers of the projects detailing their 
performance over the years. 

Baseball Man is a topiary designed in 2001 to greet visitors at the Gulfport 
Sportsplex in Mississippi. In order to withstand the internal irrigation 
system and harsh fertilizers used, the topiary was constructed with a hot-
dip galvanized frame. In 2005, Baseball Man and the Sportsplex were 
devastated by Hurricane Katrina. Later that year, tragedy struck again 
when vandals set the topiary on fire, leaving the remainder of the moss 
and greenery smoldering. Baseball Man was removed from the park, but 
the chief groundskeeper refused to give up on him, and decided to replant 
the topiary. Thanks to the tenacious hot-dip galvanized frame, which was 

Hot-dip galvanizing gallery

The Horizon Oil Sands Slurry Preparation Plant in Alberta, Canada, 
received the Most Distinguished award.

The Minnesota Vikings Legacy Ship at the new US Bank Stadium 
in Minneapolis won the Artistic category.

Ruggedness, resiliency, and resplendence resonate 
throughout 2017 Excellence Awards.

By Jordan McMillen

MATERIALS

http://galvanizeit.org/project-gallery
https://www.galvanizeit.org/hdg-in-use/galvanized-steel-studies
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unscathed after the fire and rain, Baseball Man has been restored to his 
former glory and will be back to greet visitors of the Sportsplex this year.

In addition to ruggedness and resiliency, some winning projects 
highlighted the resplendency of hot-dip galvanized steel. For example, 
the Minnesota Vikings Legacy Ship in Minneapolis won the Artistic 
category. The Legacy Ship dominates the entrance to the new US Bank 
Stadium, paying tribute to the team’s namesake. The 43-foot-tall iconic 
ship with bow dragon head and a giant media board greets fans as they 
enter the stadium. Utilizing hot-dip galvanized steel ensures the Legacy 
Ship can face the onslaught of Minnesota winters while maintaining its 
aesthetics and structural integrity. 

Two other projects capitalizing on aesthetics were the winners of the 
Duplex System award. A duplex system is hot-dip galvanized steel 
combined with paint or powder coatings. This year, two projects were 
recognized — a Dog Shelter in Doral, Fla., and the Place Alta Vista 
Pergola in Terrebonne, Quebec. 

The Miami-Dade Animal Service Pet Adoption and Protection Center 
is an adaptive reuse project transforming a 30-year-old warehouse into 
a 70,000-square-foot animal service center. The facility is the largest 
climate-controlled animal shelter in the country and was designed to 

maximize human-animal interaction. However, the shelter is located in 
an urban environment, exposed to pollution, weather, and salty-air, so the 
building needed to be corrosion resistant and aesthetically appealing. To 
meet these goals, the main façade, canopy entrance, and side courtyard 
were all galvanized and then painted. 

The Place Alta Vista Pergola is a symbolic representation of the new 
eco-friendly suburban development. The ring pergola has a Voronoi 
distribution design, representing the balance and equality necessary to 
meet the vision of sustainability for the new neighborhood. The natural-

The main façade, canopy entrance, and side courtyard of the Miami-Dade 
Animal Service Pet Adoption and Protection Center 
were all galvanized and then painted.

The hot-dip galvanized coating with natural-occurring zinc assures a long 
service life for the Place Alta Vista Pergola, with the duplex paint system 

providing even greater durability.
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occurring zinc of the hot-dip galvanized coating assures a long service 
life, with the duplex paint system providing even greater durability. 

A number of projects did their best to utilize hot-dip galvanizing for both 
its rugged resiliency and illustrious appearance. One such example is the 
McKinney Aquatics Center in Texas, which took home the Recreation & 
Entertainment award. The Apex Centre, an 80,000-square-foot facility, 
was developed to provide a practical, safe, and fun escape for the 
community. It houses a gymnasium, sports courts, elevated track, child 
care, classrooms, locker rooms, and a 10,000-square-foot pool. 

Another project coupling the resiliency and resplendency of hot-dip 
galvanized steel is the Building & Architecture winner — Rubb USA 
Aircraft Hangar at Rockford International Airport. This project displays 
the versatility of hot-dip galvanizing, combining beautiful design work 
with practical engineering to provide adequate space for maintenance 
and repairs on aircraft. The hangar is fitted with a five-panel mega door 
with pivoting mullions to allow access up to an Airbus A380 jet. The 
structures contain 1,100 tons of hot-dip galvanized columns, beams, and 
peripheral steel, which will provide cost-effective, long-term corrosion 
protection. 

Sometimes hot-dip galvanized steel is specified solely for its rugged, 
tenacious durability, such as the winners in the Industrial; Electric, Utility, 
and Communication (EUC); and Original Equipment Manufacturing 
(OEM) categories. The Industrial Award went to the Cove Point LNG 
Expansion in Lusby, Md. Cove Point is a gas liquefaction plant that 
will facilitate export of LNG to new markets. The harsh environment 
of the massive facility could easily turn this project into a maintenance 
nightmare, but hot-dip galvanized steel can withstand the rigors of LNG 
production. 

The EUC winning project highlights hot-dip galvanized steel’s use in 
another alternative energy source. The Maritime Link Project – Converter 
Stations were built to bring hydro-electric power from Labrador, Canada 
to the Northeastern United States. The Maritime Link is the first project 
connecting the island of Newfoundland to the North American electricity 
market, delivering renewable energy to Nova Scotia and throughout 
New England. Each of the two converter stations utilized 1,230 tons of 
hot-dip galvanized steel. 

The OEM award was given to the Snow Scrapers and Blowers in Quebec 
City. Cotech, an agricultural equipment manufacturer, wanted to explore 
the benefits of incorporating hot-dip galvanizing into its line of snow 
removal machinery. The design of the adjustable scrapers was modified to 
minimize the cost of galvanizing as well as maximize potential benefits. 
Once DSH, a snow removal contractor, purchased the hot-dip galvanized 
scrapers and witnessed their effectiveness, they asked their supplier of 
snow blowers, Pronovost, for galvanized blowers as well. Similar to the 

The 80,000-square-foot McKinney Aquatics Center in Texas took home the 
Recreation & Entertainment award.

Each of the two Maritime Link Project converter stations 
utilized 1,230 tons of hot-dip galvanized steel.
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scrapers, the galvanizer worked with Pronovost to redesign their blowers 
for the hot-dip galvanizing process. Now DSH has a full fleet of snow 
removal equipment resistant to the abrasion and corrosivity of salt-laced 
roadways. 

Two projects marrying the rugged resiliency and beauty of hot-
dip galvanized steel were the winners in Bridge & Highway and 
Transportation. The Ste-Marie de Beauce Multipurpose Overpass 
in Quebec won the Bridge & Highway category. The overpass is the 
longest-span pedestrian bridge in Quebec at almost 700 feet. The 
suspension bridge will not just serve pedestrians, but also all sorts of 
leisure equipment such as snowmobiles, four-wheelers, bicycles, and 
skis to eliminate the need for dangerous ice crossings. Harsh winters, 
a humid climate, and a limited maintenance budget made hot-dip 
galvanizing — strong steel combined with the protective power of zinc 
— the go-to solution for corrosion-free longevity.   

The Transportation winner was the Goodale Street Parking Garage in 
Columbus, Ohio. This eight-story garage includes an LED lighting 
system that illuminates the structure at night and expanded the parking 

capacity by more than 600 spaces. Hot-dip galvanizing provided design 
freedom for the overall aesthetic of the garage, while providing durability 
and low cost — both initially and over the life cycle. Furthermore, the 
sustainable aspects of hot-dip galvanized steel, including its 100 percent 
recyclability, met the sustainable goals of the City of Columbus. 

The winning projects for Civic Contribution, Water & Marine, and 
the International categories feature the illustrious look of the hot-dip 
galvanized coating while also reaping the benefits of its resiliency. The 
Civic Contribution Award was presented to Sharon Fields in Alleghany 
County, Va. This project was a collaboration between the design/
buildLAB at Virginia Tech’s School of Architecture, Clifton Forge Little 
League, and the Allegheny Foundation. The charitable project provided 
Virginia Tech students a hands-on learning experience while fulfilling a 
need in the community for an adequate facility to mentor children and 
host tournaments. The project consisted of two customized, visually 
appealing backstops and a press box constructed of light-gauge steel 
tubing, structural steel, and expanded metal — all hot-dip galvanized 
for longevity. 

Volcano Bay at Universal Orlando Resort won the Water & Marine Award 
this year. At the center of Volcano Bay stands “Krakatau,” a manmade 
volcano that houses waterslides and a wave pool. The design team at 
Universal Studios specified hot-dip galvanized steel for the volcano’s 
support structure due to many years of satisfactory maintenance-free 
service on previous water park projects. 

Another project capitalizing on the resplendence of hot-dip galvanized 
steel is the Melbourne University Arts Faculty Redevelopment in 
Australia, which took home the International Award. The renovated Arts 

Hot-dip galvanizing provided design freedom for the overall aesthetic of the Goodale Street 
Parking Garage in Columbus, Ohio, while providing durability and low cost.

The Ste-Marie de Beauce Multipurpose Overpass in Quebec won the Bridge 
& Highway category. The overpass is the longest-span pedestrian bridge in 
Quebec at almost 700 feet.
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Faculty building features a louvered façade on three sides for aesthetic 
appeal. To ensure visual integrity and avoid unsightly rust, the project 
team opted to hot-dip galvanize all of the louvres. More than 480 
individually numbered steel frames were fabricated and galvanized, then 
installed piece-by-piece like a giant jigsaw puzzle. 

The last of the 2017 Excellence Awards winners are two Food & 
Agriculture projects. The first winner was the Pipe Supports for 
Houweling’s Heat Recovery System in Mona, Utah. The 28.3-acre 
greenhouse farm was built adjacent to a Rocky Mountain power plant 
with an agreement allowing them to capture flue gases from the plant 
stack and utilize the heat and carbon dioxide to grow tomatoes year 
round. A 10-foot-diameter, 475-foot-long duct from the power plant to 
the greenhouse stands 25 to 30 feet above the ground suspended by hot-
dip galvanized pipe supports. 

The second Food & Agriculture award was given to the Olymel Saint-
Esprit meat processing plant in Quebec. The $25 million meat processing 
plant was designed to increase production and includes new energy 
efficient refrigeration areas. The condensation caused by refrigeration 

and intense use of aggressive cleaning solutions necessary in any food-
handling facility creates a destructive environment for steel structures. 
However, Olymel chose to protect the entire building structure as well 
as machinery support structures and exterior platforms for the cooling 
equipment with hot-dip galvanizing. 

All of this year’s winners are featured in the Winners section of the AGA 
Project Gallery at https://www.galvanizeit.org/project-gallery/winners. 
In addition, all of the projects submitted to the 2017 competition are 
featured in the Case Studies section of the AGA Project Gallery (https://
www.galvanizeit.org/project-gallery/gallery). 

JORDAN MCMILLEN is senior marketing coordinator for the American Galvanizers 
Association (www.galvanizeit.org). 

The renovated Melbourne University Arts Faculty building features a 
louvered façade on three sides for aesthetic appeal. To ensure visual 
integrity and avoid unsightly rust, the project team opted to hot-dip 
galvanize all of the louvres.

Condensation caused by refrigeration and intense use of aggressive cleaning 
solutions in the Olymel Saint-Esprit meat processing plant creates a destructive 

environment for steel structures. The entire building structure, machinery 
support structures, and exterior platforms for the cooling equipment are 

protected with hot-dip galvanizing.

https://www.galvanizeit.org/project-gallery/gallery
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BuildSteel, an alliance of steel and construc-
tion industry organizations, released “BIM for 
Cold-Formed Steel Framed Projects: Benefits, 
Drawbacks, and How to Succeed,” an e-book 
to help architecture, engineering, and con-
struction professionals understand and utilize 
BIM for cold-formed steel projects.

Trimble’s latest version of its smart water 
management software — Trimble Unity 3.8 
— is a cloud-based, GIS-centric Software-
as-a-Service (SaaS) that offers a suite of ap-
plications and tools for the water, wastewater, 
stormwater, and environmental water indus-
try. Trimble Unity enables users to monitor 

“Building Information Modeling is gaining 
momentum within the construction industry 
and cold-formed steel projects are particu-
larly well-suited for the BIM process,” said 
Dan Snyder, director of BuildSteel. “In many 
cases, BIM can help save time and money in 
construction, but it’s not a guarantee for all 
projects, so it’s important for construction 
professionals to know when it will be a good 
fit for their projects and how to take full ad-
vantage of the process when it is.”

The e-book includes: 
• five steps to become competent in BIM;
• BIM do’s and don’ts for cold-formed steel 

projects; and

real-time operations, deploy smart meters, 
assess the condition of assets, reduce leakage 
and non-revenue water, and locate and map 
critical infrastructure using Trimble GNSS 
mapping technologies. Version 3.8 extends 
the platform’s capabilities to include asset 
performance monitoring with the integration 
of Trimble Telog wireless Internet of Things 
(IoT) remote monitoring instruments and data.
 
Trimble Unity with Trimble Telog instru-
ments can monitor and manage water level, 
flow, pressure, water hammer, rainfall, water 
quality, and pump stations on remote water 
and wastewater networks. This new version 
offers a single view of remote monitoring 
data, performance measurement reports, GIS, 
operational data, asset conditions, and events. 

Trimble Unity’s mobile application can be 
used to automate and simplify wireless moni-
toring instrument site deployments. Telog 
wireless remote monitoring instruments may 
be configured to measure and report data and 
alarms as often as needed. The new version 

MassMotion 9.0 is a major release of the Oa-
sys 3D pedestrian simulation software that 
was developed in 2003. MassMotion puts in-
telligent agents in 3D models to give insight 
into how a building will perform. These 3D 
models are easily built from scratch or by im-

• tips for establishing a BIM project team.
In addition, the e-book includes a series of 
case studies illustrating examples of success-
ful BIM projects, as well as a list of resources 
for additional support.

Download BIM for Cold-Formed Steel 
Framed Projects: Benefits, Drawbacks, and 
How to Succeed at www2.buildsteel.org/
BIM-project-eBook.html.  

Information provided by BuildSteel (www.
buildsteel.com).

includes GIS visualization tools to view and 
analyze wireless remote monitoring data for 
a single site or aggregated data from multiple 
sites. 
 
Users can leverage Trimble Unity’s configu-
rable web and mobile work management, 
analysis, and data collection workflows for 
responding to alarms or events, assessing the 
condition of the utility network assets, and 
collecting asset data in the field. Trimble Uni-
ty allows users to integrate the solution with 
existing back office customer service and as-
set management systems. Trimble Unity le-
verages Esri ArcGIS technology to provide 
support for Esri GIS mapping in the office and 
field. Trimble Unity is available on iOS, Win-
dows, and Android smartphones and tablets as 
well as on Trimble rugged, mobile mapping 
devices.

Information provided by Trimble Water Divi-
sion (www.trimblewater.com/trimble-unity). 

porting and combining existing 3D and 2D 
CAD assets. MassMotion pedestrian simu-
lation is therefore a logical extension to the 
design process for any project where efficient 
pedestrian flow is critical. It is also the most 
powerful tool available for evacuation plan-

Trimble Unity 3.8 is a cloud-based, GIS-centric Software-as-
a-Service that offers a suite of applications and tools for the 
water, wastewater, stormwater, and environmental 
water industry.

BuildSteel released an e-book 
to help AEC professionals 
understand and utilize BIM 
for cold-formed steel projects.

Trimble Unity smart water 
management software adds wireless 
monitoring

BuildSteel releases 
BIM e-book

CIVIL + STRUCTURAL DESIGN TOOLS

Oasys announces 
new features for MassMotion 

3D pedestrian simulation

www2.buildsteel.org/BIM-project-eBook.html
www.buildsteel.com
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faster and more responsive, Autodesk said. 
Performance of annotations on certain assets 
is improved, including selected roads, par-
cels, easements, and rights-of-way and some 
measurement tools. Annotation styles have 
improved readability, are more responsive 
while zooming in and out, and respond more 
effectively when changing view perspective.

Autocase for Sites — Directly from Infra-
Works, users now have access to the Autocase 
for Sites solution, free for one year. Autocase 
for Sites provides data and analytics to auto-
mate the business case for stormwater proj-
ects in North America. Using basic project 
data and carefully curated economic data, Au-
tocase for Sites automates “triple bottom line 
cost-benefit analysis,” including life cycle cost 
analysis, to help prioritize design elements 
that will optimize the financial, social, and 
environmental bottom line of a project. Au-
tocase for Sites can help evaluate more than 
25 stormwater design features to quantify and 
monetize the reduction in flooding, avoided 
gray infrastructure, water and air quality im-
provement, recreation improvement, reduced 
carbon emissions, and the property value ben-
efits of green infrastructure.

ning, the company said, and licenses ideally 
tailored for dedicated egress use are available. 

MassMotion reveals the way that crowds will 
move through a building as they encounter 
stairs, doors, ticket gates and each other. It 
highlights points of congestion and its 3D vi-
sualizations reveal opportunities for improve-
ment. Once the model is built, analyses can 

On April 13, Autodesk released its latest ver-
sions of Autodesk InfraWorks and Autodesk 
AutoCAD Civil 3D 2018. Following are high-
lights of some of what’s new in the two pro-
grams.

Autodesk InfraWorks
Autodesk said that it continues to extend the 
value of InfraWorks as a BIM for infrastruc-
ture modeling platform for civil engineers 
and architects. The latest features include en-
hancements that enable views of designs with 

be run in minutes or hours with little or no 
additional programming, according to the 
company. 

Core new features of Oasys MassMotion 9.0 
are:

• Easier import of assets from all the leading 3D 
and 2D CAD packages, which are combined 
into a single BIM-compatible 3D model, with 
object snap for even faster model building. 
This provides “live” links between different 
levels and areas of complex structures, pro-
viding a window on the entire and continuous 
pedestrian experience. In a 3D MassMotion 
model, agents don’t just disappear from one 
area and pop up in another — users can fol-
low them up the stairs and escalators, etc., 
where risks of congestion or obstruction are 
just as high.

• MassMotion’s intelligent agents can now re-
spond dynamically to both personal agendas 

greater engineering context and improve-
ments to the modeling of roads and bridges. 
Following are some of the new capabilities:

Manage bridge components — Manage in-
ventor-based bridge components directly in 
the Style Palette, where users can add para-
metric content such as decks, piers, and gird-
ers and use familiar commands to manage 
these components.

Material quantities — Quantify more aspects 
of materials for a selected road such as road 
components, bridge materials, and drainage 
components. Export the quantities to a CSV 
file for further review, reporting, or cost es-
timating. Customize the quantities panel to 
show only the categories you would like to 
see or export.

Simplified trees — Substitute “simplified 
trees” for realistic trees to improve the perfor-
mance — faster regen, panning, and zooming 
— when large stands of trees, such as forests, 
are part of the model.

Usability enhancements — A new gizmo 
makes it easier to edit roadside grading, and 
making modifications to grading zones is 

and user-defined external stimuli (triggers). 
This is particularly useful as pedestrian simu-
lation is now routinely used in virtually every 
stage of major projects, not just for evacua-
tion planning. Designers and engineers can 
investigate a much wider range of scenarios 
and opportunities.

• The sector’s first Software Development Kit 
for advanced users makes it easier to factor 
in exceptional or unusual events or pedes-
trian behavior such as for older people (who 
move slowly) or children (who don’t slow 
down on stairs and who defy the normal 
speed/density ratios).

Information provided by Oasys Software 
(www.oasys-software.com). 

Autodesk releases 
InfraWorks and Civil 3D 2018

Quantify more aspects of materials for a selected road 
such as road components, bridge materials, and drainage 
components. Image: courtesy of Autodesk

MassMotion highlights points of congestion and 3D 
visualizations reveal opportunities for improvement.
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Michael Baker International recently part-
nered with the Hartsfield-Jackson Atlanta 
International Airport (ATL) to use unmanned 
aerial systems (UAS) to inspect runway con-
ditions. The mission was the first of its kind to 
use drones on the airfield of an international 
airport in the United States during daily air-
port operations. 

Michael Baker is partnering with ATL on a 
pavement evaluation project and identified 
an opportunity for the use of UAS to col-
lect information on the condition of the run-
way pavement. This method provides a large 
amount of data for the teams to analyze and 
can help document the runway for future re-
habilitation and improvement decisions. It 
also presents a time and cost savings for the 
airport as it would take less than half the time 
to complete compared with the traditional ap-

proach of manually photographing the physi-
cal condition of the runway, which can take 
more than four hours. 

The Michael Baker UAS team used its Topcon 
Falcon 8 aircraft to conduct the drone flight 
in mid-March and surveyed more than 3,000 
linear feet of runway. The mission was con-
ducted on the international Runway 9L/27R 
and was completed in less than 20 minutes, 

gathering approximately 630 photos of the 
airfield. This runway, the longest at the air-
port at 12,390 feet, typically carries the heavi-
est aircraft, which cause the most pavement 
damage and safety concerns. 

To plan for the project, Michael Baker ob-
tained approval from the Federal Aviation 
Administration (FAA) to conduct UAS op-
erations in Class B airspace at ATL. The FAA 
waiver is active for four months and requires 
the airport to be in a west flow condition, to 
establish two-way radio contact, and to close 
the runway at the time of the flight. 

During this and future missions, the team 
can generate contours, orthomosiac imagery, 
RGB 3D textured mesh, and a digital terrain 
model. This data can then be analyzed by the 
Michael Baker and airport teams using en-
gineering software such as Autodesk, ESRI, 
and Bentley, and can help determine future 
needs to improve and maintain the runway 
conditions. 

Information provided by Michael Baker In-
ternational (www.mbakerintl.com).  

The Michael Baker UAS team surveyed more than 3,000 
linear feet of ATL international Runway 9L/27R with a drone, 
gathering approximately 630 photos of the airfield 
in less than 20 minutes.

Michael Baker uses 
drones to evaluate 
runway pavements

With the latest release, InfraWorks 360 is now 
officially named simply InfraWorks.

AutoCAD Civil 3D
AutoCAD Civil 3D 2018 focuses on three 
themes — design efficiency, production effi-
ciency, and collaboration. Following are a few 
of the new features:

Launch InfraWorks — The new InfraWorks 
ribbon in AutoCAD Civil 3D 2018 now gives 
access to InfraWorks-related commands and 
enables users to launch InfraWorks directly 
from that ribbon.

Resolve corridor bowties — In AutoCAD 
Civil 3D 2018, when corridor tangents inter-
sect at a corner, or the corridor is created at 
a fixed width, the inner and outer corners of 
corridors are now cleaned up automatically. 
Corners from corridors brought forward from 
prior versions of AutoCAD Civil 3D also can 
be cleaned up by making an edit to the cor-
ridor and rebuilding it. The Clear Corridor 
Bowties command also can be used when the 
corridor is created at a non-fixed width (such 
as when daylighting to a surface).

Plan production tools — New drawing tem-
plates have been added to accommodate the 
ability to create plan/plan and profile/profile 
sheets. The plan production tools allow users 

to more quickly create construction docu-
ments by allowing creation of plan(s)-only, 
profile(s)-only, and section sheets.

Connected alignments — New connected 
alignment capabilities allow users to create a 
new dynamically linked alignment and pro-
file that transitions between two intersecting 
alignments and their profiles. Use this feature 
to create a curb return, an exit ramp, a merg-
ing/diverging road, or to connect an existing 
road with a proposed road.

Information provided by Autodesk (www.au-
todesk.com/products/autocad-civil-3d/over-
view and www.autodesk.com/products/infra-
works-360/overview). 

Substitute “simplified trees” for realistic trees to improve 
the performance (faster regen, panning, and zooming) 
when large stands of trees, such as forests, are part of the 
model. Image: courtesy of Autodesk

www.autodesk.com/products/infra-works-360/overview
www.autodesk.com/products/infra-works-360/overview
www.autodesk.com/products/autocad-civil-3d/over-view
www.autodesk.com/products/autocad-civil-3d/over-view
www.autodesk.com/products/autocad-civil-3d/over-view
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Professional Liability
is essential.

Overpaying is not.

It pays to have the right profes-
sional liability coverage. But you
shouldn’t overpay.

At Fenner & Esler, we’re more
than just brokers. We’re A/E 
specialists. Delivering the right
coverage and value to design
firms of all sizes since 1923.
With multiple insurance carriers.
And a proven track record 
serving the unique risks of 
structural engineers.

Get a quote—overnight.

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

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

Email:
tesler@fenner-esler.com

T H E P R O F E S S I O N A L ’ S C H O I C E

S I N C E 1 9 2 3
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tim@Insurance4Structurals.com 

www.insurance4structurals.com

Professional Liability is Essential.
Overpaying is Not.

It pays to have the right profes- 
sional liability coverage. But you 
shouldn’t overpay.

At Fenner & Esler, we’re more 
than just brokers. We’re A/E 
specialists. Delivering the right 
coverage and value to design 
firms of all sizes since 1923. 
With multiple insurance carriers. 
And a proven track record 
serving the unique risks of 
structural engineers.

Get a quote—overnight.
Visit:
www.insurance4structurals.com
Click “Need a Quote”

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

Email:
tim@Insurance4Structurals.com

Structural Engineers Axiom #7

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

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

ydroCADH
®

Stormwater Modeling

Try our Free HydroCAD Sampler at www.hydrocad.net

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

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

01. 
Submersible 
turbine pump 03. PVC pipe life cycle assessment02. Underslab radon ventilation

Franklin Electric Co.’s new 9-inch STS Series 
Submersible Turbine Pump features a glass-lined 
bowl for maximum efficiency and abrasion resistance, 
along with the application flexibility provided by the 
dual-discharge option for either a 6-inch or 8-inch 
drop pipe. The pumps have ductile iron motor 
brackets, ductile iron discharges, cast 304 stainless 
steel impellers, spiral cutlass rubber intermediate bowl 
bearings, and copper bismuth bronze discharge and 
motor bracket bearings. According to the company, 
its STS Series pumps — available in 5-inch, 6-inch, 
8-inch, and 9-inch models with flows from 60 to 
1,600 gallons per minute — are ideal for irrigation, 
agricultural, industrial, commercial, or municipal 
water pumping applications.

Sustainable Solutions Corporation (SSC) released 
the Life Cycle Assessment of PVC Water and Sewer 
Pipe and Comparative Sustainability Analysis of Pipe 
Materials. Based on a 100-year life-cycle assessment 
methodology, the review includes a study of polyvinyl 
chloride (PVC) pipe conducted according to life cycle 
assessment (LCA) standards ISO 14040 series. The 
life cycle analysis used in the report was peer reviewed 
by an international panel of experts for ISO 14040 
series compliance. Uni-Bell PVC Pipe Association 
commissioned SSC as independent experts to perform 
an LCA for commonly used PVC pipes for drinking 
water, sanitary sewer, and storm sewer piping covering 
the 4-inch to 60-inch rigid PVC pipe market.

AFM Corporation’s Radon Guard uses a series of 
interconnected channels on the bottom of a high-
compressive-strength molded polystyrene foam panel 
to direct subsurface gases to a ventilation pipe. The 
channels provide a capillary break that allows water 
to move freely beneath the slab toward drainage. 
Radon Guard can support structural loads as great as 
390 pounds per square foot. It also acts as underslab 
insulation (R-10 minimum), enhances the building 
envelope, improves the performance of radiant floor 
heating systems, and contributes to LEED points, 
the company said. Radon Guard is recognized in UL 
Evaluation Report 11812-06 as a code-compliant 
replacement for a 4-inch-thick granular fill material.

Franklin Electric Co.
www.franklinwater.com 

AFM Corporation
www.radon-guard.com

Sustainable Solutions Corporation
http://sustainablesolutionscorporation.com/paper-unibell.html   

SPECIFY
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OF Aep & environmental consulting firms

AVERAGE NUMBER OF PROPOSALS SUBMITTED PER YEAR - BY FIRM SIZE
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Donald Trump has singlehandedly breathed life back into the “other 
social media app” — Twitter. The platform had gone stale. It loses 
money every year and had a declining user base. Cue the late-night 
tweets about Hillary Clinton, illegal wiretapping, and voter fraud, and 
voila, Twitter is again alive and kicking. The tweet storms turned into 
a tractor beam for followers and it hasn’t stopped. If there is one thing 
to be learned by watching from a distance, it’s that the power of mar-
keting and connecting through social media has become more relevant 
than ever.

The same can be said of the AEC industry. Social media is increas-
ingly a viable platform where firms can tell their stories. It’s a place 
to connect with clients, employees, and prospective clients and em-
ployees. Though the social media landscape is quick to change, firms 
responding to Zweig Group’s recently released 2017 Marketing Survey 
of Architecture, Engineering & Environmental Consulting Firms were 
not effectively using social media in its current form. For all platforms, 
the majority of respondents stated that they do not actively engage in 
re-tweeting or reposting content from employees, clients, affiliated 
organizations, and industry experts. Sharing and interacting is a core 
component of the power of social media. It will be interesting to see 
how these numbers shift during the next five years. 

The 2017 Marketing Survey has transformed during the last few years 
to try to gather the most relevant information for firms that want to 
better understand the ever-changing marketing landscape of the AEC 
industry.

Firms are beginning to look at their marketing departments as critical 
components of their business cycle. Total marketing spend as a per-
centage of net service revenue jumped this year to just over 5 percent. 

This represents a significant increase from historical values that have 
hovered around 3.5 percent. The bulk of that spending (40 percent) is 
coming from true “marketing labor,” where “other marketing labor” 
was around 20 percent and proposal preparation came in just above 11 
percent. Marketing consultation for training and market research were 
areas where firms increased their investment last year. These elements 
grew from around 2 percent to more than 3 percent of the total market-
ing spend. Some areas that declined were travel, entertainment, and 
trade shows.

When asked about proposals and the dollar volume that firms submitted 
last year, we found the average firm is submitting about 4.5 times their 
net service revenue as proposals. The average proposal size had a me-
dian of just over $50,000 and an overall average of just over $250,000. 
Firms working predominantly in the private sector were more active in 
both the dollar size and volume of their proposals but were less effec-
tive at converting those to actual sales than firms working in the public 
sector. Overall, firms are getting shortlisted around half of the time and 
are winning bids on just over a quarter of their submissions. To put this 
in perspective, if a firm submitted $100 million in proposals, they won 
roughly $25 million in work. 

This conversion is the reason investing in business development and 
marketing should be a key component of every firm’s growth strat-
egy. As the older generation retires, existing relationships become less 
effective and new leaders are tasked with generating and cultivating 
those relationships. So much business is won and retained through 
personal relationships, but there is an established fear that design is 
becoming a commodity. If this is in fact true, firms and their staff will 
need to adjust to the behaviors of the “new client” and effectively mar-
ket their services and the value they add to the process.

The 2017 Marketing Survey of Architecture, Engineering & Environ-
mental Consulting Firms is available for purchase (print or digital ver-
sion) at https://zweiggroup.com.  

By Will Swearingen

Marketing and 
business development

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

BENCHMARKS

research@zweiggroup.com
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