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FROM THE PUBLISHER
With the environment we are living in — crazy political stuff, potential nuclear war, mass
shootings by maniacs — it would be easy to let it all get to you.
But you can’t. You are an engineer and leader! You have to be strong in the face of the storm
and cannot waiver. It’s a big responsibility! You can’t always just tell your boss to “take
this job and shove it!” as Johnny Paycheck did in his pop country song from 40 years ago.
So what can you do to help yourself stay centered in spite of everything happening in the
external environment? Here are some thoughts:
Limit your intake of negative information — That may mean you need to curtail the
amount of TV news you watch and radio talk shows you listen to because you know it can
poison your mind and your spirit, and it won’t help you do your job better or be a happier
person!

Strong in the
storms
Take steps to remain
centered in spite of
the chaos.

Take time to do nothing — That means pure shut down. Boredom can be good. It lets your
brain rest and recharge and helps you be more creative. Constantly occupying your mind
with something (i.e., grabbing your phone every moment you have a break) is terrible for
you and deprives you of badly needed, non-sleep downtime.
This past weekend I went to a fall party hosted by a University of Arkansas co-worker
(a fellow professor). Their place isn’t too far out of town but is completely idyllic with a
beautiful small house, workshop building, spring-fed pond, etc. I sat there on a comfortable
couch on their sunny deck and looked out on the beautiful surroundings. My cell phone
didn’t work very well there so I wasn’t tempted to look at it. It was so refreshing and peaceful.
Have some solitary activities — Whether that’s super early morning golf by yourself, an
after-work run, restoring an antique car, quilt-making, grass cutting, or motorcycle riding,
do something by yourself that gets you off your phone and lets you think. It is so helpful and
healthy to have this time to really think things through.
Avoid negative people — Some people will always put you in a bad mood. They never see
a glass as half-full. They absolutely have no joy in their lives. They will suck you down into
their vortex-toilet bowl of negativity if you let them. Don’t! Stay away from them so their
disease doesn’t infect you because, believe me, it is contagious!
Pass down your knowledge — It helps you feel better about yourself and the world when
you can pass on the lessons you have learned to the next generation. Spend time helping
others avoid the mistakes you have made. Share with them your wisdom accumulated over
the years. It is like an antidote for negativity.
And while you’re at it, share this issue of Civil + Structural Engineer, too! It was designed to
inspire, inform, and showcase all of the great things engineers — like you — do for us all!

MARK C. ZWEIG
mzweig@zweiggroup.com

6

csengineermag.com

November 2017

C+S ENGINEER ONLINE
Civil + Structural Engineer provides news and articles online to
supplement content in this print issue. Visit csengineermag.com daily for
the latest news and check out the following articles posted online with the
November 2017 issue:

Diversions:
Black and white
By Andy Sciarabba, P.E., T.G. Miller, P.C., Engineers and Surveyors
Rules, rules, rules! We were told we had to follow them. Some of us
rebelled against them. Others just went along with them for fear of getting
scolded, or grounded, or worse. We grew up (well…some of us did) and
thought we could stop following them. We could finally make up our
own. Right? Wrong! The rules kept on coming.
Engineering is no different. We have a ton of rules. Sometimes our rules
are masked as “laws” — Laws of Physics, Laws of Nature, and Laws
of Thermodynamics. Some Laws even have rules on top of laws or as
subsets of the Laws themselves. It’s enough to make your head spin.
The rules civil engineers follow have slightly different names: Some are
called codes, some regulations, and some ordinances.
Read the entire article at http://tinyurl.com/diversions-nov17.

Project Profitability:
Critical staffing shortage

By Howard Birnberg, Association for Project Managers
A recent survey conducted by the Association for Project Managers noted
a dramatic shortage of project managers and technical staff at architectural
and engineering firms. This shortage may result in project delays, client
service problems, lost profits, and many other consequences. Entering
new geographic areas, expanding existing services, adding new services,
and staffing existing branch offices may all suffer because of the inability
to find technical staff. The present situation is a combination of factors
— recession losses, younger staff lacking experience, and very high
workloads.
As more firms recognize the value of project management, the competition
for available talent is nearing crisis proportions. For many firms, there are
three basic techniques to obtain the required talent: recruit from outside,
train your own, or recruit an experienced project manager as the mainstay
of your staff.
Read the entire article at http://tinyurl.com/projectprofit-nov17.
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engineering our future

Importance of
client service
Ask clients a lot of questions, listen carefully, and act.

Any business survives and prospers to the extent it meets the needs of its customers. That is especially true in a
professional service organization such as an AEC firm. In order to excel at client service, you must know what the
client needs. You should never make any assumptions. You have to ask.
That is difficult for educated, experienced, grown-up design and technical professionals to do. Many believe the
client’s needs are simply getting the project done on time and on budget. It’s so much more than that! You must
communicate constantly, ask questions, take in non-verbal cues, and constantly adjust based on the feedback. We
cannot meet client needs without asking. We cannot count on them to always tell us on their own what’s wrong.
If you are serious about meeting the needs of your clients, the other thing you need to do is act when you find out what
those needs are. Too often, we don’t ask or get feedback for fear of hearing that we are not performing. Too often,
firms will either not react, hiding the information from their peers, or simply blame the client for being difficult to
work with or unreasonable.
Your success as an engineer, project manager, and eventually client manager will depend on your ability to check your
ego at the door and learn real client service. If you are in an AEC firm, your job is to serve and serve well. It’s not
beneath you; instead, that is why you get paid the big bucks!
So if you want to meet client needs now, in this market, you have to ask a lot of questions and listen carefully to what
you hear. Then you need to act on what you’re learning in terms of improving your service, adding new services or
working in new ways — in short, do whatever it takes! This attitude has to start at the top and go all the way down to
the lowest-level employee in the firm. If you can make this happen, my guess is you’ll have a very successful career.
CHAD CLINEHENS, P.E., is Zweig Group’s president and CEO. Contact him at cclinehens@zweiggroup.com.
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The easier way
to a stronger roof
Introducing the Simpson Strong-Tie Three-Connector Roof System.
®

It takes more than just nails to build a strong roof. Our LSSJ adjustable jack
hangers, HHRC hip-ridge connectors and LRU rafter hangers are ideal
solutions for designing resilient and cost-effective stick-frame roofs. These
connectors not only provide strength, their versatile and intuitive design
allows for quick and simple installation – making it easy to meet code.
HHRC

LRU

LSSJ

To learn more, visit go.strongtie.com/strongroof or call (800) 999-5099.

© 2017 Simpson Strong-Tie Company Inc. STRONGROOF17-S

engineering front line

Heroes at a Mexico
earthquake collapse site
Engineers and other professionals from around the world
volunteer in recovery effort.
I am in Mexico City five days after the magnitude 7.1 earthquake. A
seven-story concrete office building has collapsed. They call it Site
286. More than 40 people died here, probably the largest number of
fatalities in a single structure.
“Alto! (Halt!),” a Spanish urban search-and-rescue (USAR) officer
yells. “Let me radio in for them to stop throwing concrete debris in our
pathway.”
They’ve asked for assistance evaluating whether concrete debris piled
up against the collapsed building is causing additional instability.
Picture this: The top six levels are pancaked on top of the building’s
bottom level. It is now heavily shored at the ground floor. More than
100 extensively equipped USAR members drill and cut from above
to peel off concrete slabs a chunk at a time. They are from all over
the world — Mexico, Israel, Germany, Spain, Korea. High-tech laser
survey equipment measures even 1 mm of movement. A large crane
roams overhead. It is a highly technical operation.
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All this is accomplished pretty much by professional volunteers who
rushed to the site. Unbelievable. Mexico City’s civil protection agency,
firefighters, and Marine troops provide expert organizational structure
and security. Twenty people still remain missing here. We need to secure everyone. Quickly.
We climb to the top of the collapsed structure through the building next
door, then walk over the busy collapsed site to the building on the other
side. As we descend stairs, we carefully examine each floor. We inspect
the cracks to understand what’s going on.
On the fourth floor, I see a wall with horizontal, gridline-like cracks
slightly bulged inward. I instantly recognize the wall is about to burst
inward toward us because of the huge amount of debris pressure
against it. This is the same crack pattern I saw in the 2011 Tohoku
Japan Tsunami. The great pressure of the tsunami wave caused this
same pattern of damage to concrete walls. As I explain this, an engineer
radios upstairs to start removing the pressure by removing debris.
The lead engineer, in his mid-40s, is normally a civil engineer employed as technical director of a construction company, but when this
crisis arose, he stepped in. All his life experience prepared him for this
challenge. It is almost like someone above positioned him at the right
place, at the right time. He mobilizes an army of volunteering specialists and equipment. He foregoes his paying job to serve his people. He
is a hero; the most capable one. He and his team work around-the-clock
here to make sure the USAR team is safe while they retrieve bodies.

His eyes are filled with sorrow, but also at peace. You may ask why
we take such risks to do this. For the family members waiting outside,
there is always hope. That’s why we do it.
A Spanish USAR officer comes up with quick shoring schemes for
the walls. We walk downstairs, over debris, then scale a fragile ridge
of more debris to the other side of the collapsed building to inspect
the condition of exposed steel stairs that could threaten a survey crew
nearby. The bottom steel is bent and a major aftershock could dislodge
it. We move the survey crew to a safer location.
The Spanish USAR officer is a 30-something Army officer, firefighter,
and engineer. He and his team’s mission is to retrieve a Spanish citizen’s body, as well as to work with others.
“One hour ago,” he says, “we finally discovered his body. I met his
wife. She gave me earrings that her now-deceased husband gave to her
for their final anniversary. She asked me to give these to my wife.” All
of us cried.
Watch a short video about the earthquake response at https://youtu.
be/1tE5LUSQHHU.
H. KIT MIYAMOTO, PH.D., S.E., is the CEO and a structural engineer for Miyamoto
International (http://miyamotointernational.com), a California seismic safety
commissioner, and president of the technical nonprofit Miyamoto Global
Disaster Relief. He specializes in high-performance earthquake engineering
and disaster mitigation, response, and reconstruction.
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events
NOVEMBER 2017

January 2018

Leadership Skills for AEC Professionals
Nov. 7-8 — Arlington, Va.

Transportation Research Board 97th Annual Meeting
Jan. 7-11 — Washington, D.C.

Specifically developed to provide design and technical professionals
with the skills to become more competent leaders, including strategies
and techniques that will help them grow personally and professionally.
http://zweiggroup.com/seminars/leadership-skills-for-aec-professionals

Greenbuild
Nov. 8-10 — Boston

Greenbuild, claimed to be the world’s largest conference and expo
dedicated to green building, includes speakers, networking opportunities,
industry showcases, LEED workshops, and tours of green buildings.
https://greenbuildexpo.com

International Water Conference
Nov. 12-16 — Orlando, Fla.

Dedicated to advancing new developments in the treatment, use, and
reuse of water for industrial and other engineering purposes.
https://eswp.com/water

Autodesk University
Nov. 14-16 — Las Vegas

Program covers all transportation modes, with more than 5,000
presentations in more than 800 sessions and workshops, addressing
topics of interest to policy makers, administrators, practitioners,
researchers, and representatives of government, industry, and academic
institutions.
www.trb.org/AnnualMeeting/AnnualMeeting.aspx

FEBRUary 2018
International LiDAR Mapping Forum
Feb. 5-7 — Denver

Technical conference and exhibition showcasing the latest airborne,
terrestrial, and underwater LiDAR as well as emerging remote-sensing
and data-collection tools and technologies.
www.lidarmap.org

IECA Annual Conference
Feb. 11-14 — Long Beach, Calif.

Autodesk’s annual user conference features technology keynote
addresses, an exhibit hall, certification exams, and hundreds of classes
for designers, engineers, and industry professionals.
http://au.autodesk.com

International Erosion Control Association’s annual conference and
exhibition brings together engineers, contractors, regulators, and
providers of erosion control and stormwater management products and
services.
www.ieca.org/ieca/ieca%20Events/2018_annual_conference.aspx

Excellence in Project Management
Nov. 29 — Minneapolis

Grouting Fundamentals and Current Practice
feb. 12-16 — austin, tx

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

DECEMBER 2017

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

Excellence in Project Management
feb. 21 — San antonio, tx
july. 18 — boston
The conference and preconference workshop is sponsored by the oct. 17 — salt lake city
Accelerated Bridge Construction-University Transportation Center at nov. 28 — atlanta
2017 National Accelerated Bridge Construction Conference
Dec. 6-8 — Miami
Florida International University.
https://abc-utc.fiu.edu/conference

HEC-RAS: An Intensive Three-Day Workshop
dec. 6-8 —new brunswick, N.J.

Rutgers University Office of Continuing Professional Education offers
this course covering the U.S. Army Corps of Engineers’ Hydrologic
Engineering Center River Analysis System program.
www.cpe.rutgers.edu/courses/current/ew0401ca.html
12
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Tutorial and case study workshop sessions present critical areas every
project manager should know from the perspective of architecture,
engineering, and environmental consulting firms.
http://zweiggroup.com/seminars/excellence-in-project-management

Real Marketing and Branding for AEC Firms
feb. 22 — seattle
june 21 — miami

Designed to bring clarity and distinction between marketing and sales,
this course will aid all levels of staff to understand how to market the
firm and build the brand in their respective roles.
https://zweiggroup.com/seminars/real-marketing-and-branding-foraec-firms

KEEP YOUR PROJECT COVERED WITH

CLEARSPAN STRUCTURES

AEC Business Development Training
feb. 23 — seattle
june 22 — miami

Specifically developed to help design and technical professionals
become more comfortable dealing with clients and promoting the firm
and its services.
http://zweiggroup.com/seminars/aec-business-development-training

4th Residential Building Design & Construction Conference
feb. 28-Mar. 1 — state college, PA.

Forum for researchers, architects, engineers, other design professionals,
product manufacturers, builders, developers, and code officials to discuss
challenges to sustainable, energy efficient, healthy, environmentally
friendly, natural hazard resistant, and affordable residential construction.
www.phrc.psu.edu/conferences/residential-building-design-andconstruction-conference/4th-RBDCC.aspx

030117-CSS
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been covering engineers with dependable structural solutions.
i ndustry -l eading W arranties - ClearSpan structures are built to last. With
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environments and will compliment your business for decades to come.

C ost -e FFeCtive b uilding s olutions - Drastically reduce construction costs, monthly
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F inanCing a vailable - Speak to your Truss Arch Specialist today.

V isit WWW . Clearspan . Com or call 1.866.643.1010
to find out how we can help with your structure needs

march 2018

The Principals Academy
apr. 26-27 — napa valley, calif.
Design-Build for Water/Wastewater
june 7-8 — aspen. colo.
mar. 19-21 — portland, ore.
july 19-20 — montreal, quebec
Event for design-build owners and practitioners in the water industry oct. 25-26 — charleston, S.C.
co-hosted by the Design-Build Institute of America, the American
Water Works Association, the Water Environment Federation, and the
Water Design-Build Council.
https://www.dbia.org/Conferences/water/Pages/default.aspx

Design-Build in Transportation
mar. 21-23 — portland, ore.

Two-day, intensive course in all aspects of managing a professional
service firm, including business planning, marketing/business
development, accounting, financial management, project management,
leadership, mergers and acquisitions, ownership transition planning,
and recruitment and retention.
https://zweiggroup.com/seminars/the-principals-academy

Nearly 1,000 public and private owners, design-build practitioners, and
exhibitors address the growing nationwide role of design-build project
delivery.
https://www.dbia.org/Conferences/transportation/Pages/default.aspx

april 2018
Complete Streets Conference
apr. 3-4 — nashville, tenn.

Under the theme, Intersections: Creating Culturally Complete Streets,
attendees will learn practical ways to integrate arts and culture to create
streets that not only are safe for everyone, but also better reflect the
unique character of their communities.
https://smartgrowthamerica.org/program/intersections-creatingculturally-complete-streets
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Awards, promotions, and new hires
O’Donnell & Naccarato (O&N) welcomed five professionals to its
Philadelphia and New York City Metro staff. Jenna Addis, P.E.,
project coordinator, will focus her efforts on structural projects, as
well as façade and parking restoration. Jeremy Sulak, project designer, worked as an engineer in NYC for two years before returning to
O&N’s Philadelphia office. David Davino, project designer, started his
O&N career in Philadelphia, but relocated to the firm’s Mountainside,
N.J., office to support NYC Metro projects. Dan Shalkowski, BIM
coordinator, has more than 20 years of documentation and modeling
experience in engineering, steel fabrication, and manufacturing. Marc
Sbeglia, co-op, will work in O&N’s Philadelphia office while pursuing
a degree in civil and architectural engineering.
Ron Cass, P.E., PMP, joined AECOM as the senior program/project
manager to its Water group in the Gulf Southwest region. He has more
than 30 years of experience in evaluation, design, and construction of
industrial, municipal water, and wastewater treatment plants.
Freese and Nichols, Inc. announced that Mike Hagen, P.E., joined
the firm as a senior project manager in the Transmission and Utilities
Group in Dallas. He has nearly three decades of experience in water
and wastewater infrastructure.
Stephen Kline, P.E., was promoted to associate principal in GZA’s
Manhattan office. He specializes in environmental site investigation,
site remediation, and waste management consulting for development
and infrastructure projects.
Cliff Mumford, P.E., who brings several years of experience with
surveying and engineering to Maryland-based Davis, Bowen & Friedel, Inc. (DBF), will be acting as a manager for many of the firm’s
civil engineering projects. Jordan Wharton joined DBF earlier this
year and provides IT services for all three of DBF’s office locations
in Salisbury, Milford, and Easton, Md. Kenny Bowers, a senior CAD
designer based in DBF’s Milford office, has more than 20 years of
experience for construction, engineering, survey, and architectural
firms. Ches Townsend, E.I.T., is working with the firm’s site planning
department on a number of Eastern Shore projects that include site
engineering. Raul Sanchez, E.I.T., is providing services for DBF’s
Municipal Engineering department, including decommissioning of a
wastewater treatment plant and design of a new transmission system.
14
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Fuscoe Engineering, Inc. welcomed Boba Nestorovic, P.E., as a project manager in its Irvine, Calif., corporate office. She has more than 17
years of combined design and project management experience, with an
emphasis on land development and infrastructure.
Kirk Westphal, P.E., joined Kleinfelder’s East Division as a senior
principal professional on its Massachusetts Water Team. He has directed
projects across the U.S. and abroad involving water supply planning,
integrated resource planning, statewide and regional water planning,
climate change adaptation, water and energy, reservoir optimization,
water quality, flood mitigation, and risk-based drought management.
Greg Bowden, Ph.D., joined Gannett Fleming as its national wastewater process leader. In this role, he is responsible for delivering advanced
wastewater planning and process technology to the firm’s municipal,
utility, regional authority, and industrial clients across the U.S. He is
an expert in modeling and operations design for aerobic and anaerobic
treatment systems. Michael Holder, P.E., joined Gannett Fleming as a
vice president and principal of Transportation Services. He has nearly
35 years of transportation experience and most recently served as chief
engineer for the North Carolina Department of Transportation.
Andrew Gardner, CEng, a vice president and light rail expert based
in Vancouver, Canada, was named Transportation Planning practice
leader for the West and Canada Units of Mott MacDonald. He has
extensive experience developing transportation infrastructure using
delivery models such as public-private partnerships, design-build, and
design-build-finance-operate-maintain. Margaret Simmons-Cross,
P.E., senior vice president, based in Seattle, was named division general manager for the Greater West Division of Mott MacDonald. Jean
Banker, an executive with 25 years of experience in public service and
transportation policy, joined Mott MacDonald as vice president, Transportation Delivery in the firm’s San Francisco office. Todd Heacock,
an engineering veteran with 40 years of experience in consulting and
structural engineering, joined Mott MacDonald as a senior vice president of Structural Engineering for North America based at the firm’s
headquarters in Iselin, N.J.

Full scale
testing
proves our
seismic covers
will perform
in the real world

Since no two projects are alike, virtually every seismic expansion joint cover
is unique. CS has over 40 years experience in every seismic hot bed across
the globe. We also have the industry’s only full scale, in-house test facility so
you can see your cover perform in real world conditions—before it’s been
installed. How’s that for peace-of-mind? For a catalog and free consultation,
call Construction Specialties at 1-888-621-3344 or visit www.c-sgroup.com.

Engineering growth
Market and shareholder demands shaped the recent spate of
mega-mergers, but talent remains key for titanic deals.
By Richard Massey
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management files

Backlogs the size of GDPs. Workforces the size of

armies. The ability to mine the earth, pierce the sky, and
reconfigure entire cities. They go nuclear, drill for oil,
and build sprawling farms for renewables. From California to China, and from Copenhagen to Cape Town,
their reach is everywhere. They are behemoths, global
superpowers fueled by talent and technology. While specialties and names vary, they can all do the same thing
— shake the money tree — and they all go by the same
moniker, that of mega-firm.
While the notion of the mega-firm is nothing new, it is
also true that in the last couple of years the big have
gotten bigger, the small have found their niches, and the
middle has shrunk. It’s an issue of talent acquisition,
shareholder appeasement, risk flattening, services delivery and, as it pertains to the U.S. market, the expectation
that a massive infrastructure bill is on the way, say those
who follow the industry.

Ogunshakin said in an email interview with Civil
+Structural Engineer. “It’s very difficult to predict, but
in general, the supply and demand coupled with the
availability of capital will dictate the direction of travel
in the near future.”
One thing is certain: Shareholders like it when titans join
forces.
“For investors, these mega-mergers are a great opportunity to invest in a cash-generating and profitable business
with secured pipelines for future earnings, due to global
growth in investment in both property and infrastructure
systems,” Ogunshakin said.

But how will it all shake out? In the wake of Jacobs
Engineering’s $3.2 billion acquisition of CH2M, SNCLavalin Inc.’s $2.6 billion acquisition of WS Atkins
PLC, and a glut of mergers earlier this year and in 2016,
the question looms: Are there more mega-mergers out
there?
Maybe. Or maybe not.
Nelson Ogunshakin, DSc., chief executive of the London-based Association for Consultancy and Engineering
(www.acenet.co.uk), said there are plenty of factors out
there that could spark, or dampen, future deals at the
highest level.

“We did expect a continued upward trend in megamergers, but not at the level that has been experienced,”

In early August, Jacobs announced the $3.2 billion acquisition of CH2M, a move that Jacobs said would give
the firm an advantage as it seeks to expand in the sectors
of Water, Transportation, and Environmental & Nuclear.
The announcement was not a surprise to the industry, as
advanced news reports speculated that the merger was in
the works. But what might have raised a few eyebrows
was the price — Jacobs paid a premium for CH2M, reportedly $88.08 per share when it was valued at $50.69
But it appears to be worth it. On the back end of the
merger, the combined company emerges with an as-
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RECENT MEGA-MERGERS
Jacobs/CH2M
Deal value: $3.2B
Combined manpower: 74,000
Combined revenue: $15B
Backlog: $27B
SNC-Lavalin/WS Atkins plc
Deal value: $2.6B
Combined manpower: 53,000
Combined revenue: $12B
Backlog: $11B
John Wood Group PLC/AMEC Foster Wheeler
Deal value: $2.7B
Combined manpower: 64,000
Combined revenue: $11.8B
Backlog: $11.6B*
*Figure based on Continuing Operations for JWG, and Order
Book for AFW.
Xinjiang Dushanzi Tianli High & New Tech CO Ltd/China
National Petroleum Corp-Assets
Deal value: $4.1B
SOURCE: Annual reports and press releases from the firms; PWC,
Global Engineering and Construction M&A Deals Insights Q2 2017

tounding set of numbers — more than 70,000
employees worldwide, annual revenue of $15
billion, a backlog of $27 billion, and annual
cost synergies of $150 million.
Heading into the merger, however, CH2M
wasn’t exactly basking in its golden era. Legal
woes and associated fees, ineffective internal
controls, project losses, credit and cash-flow
problems, uncertainty over the fate of government contracts, competition from other firms,
brain-drain, concerns over merger and acquisition activity, and diminished internal control
due to a $300 million Series A Preferred Stock
sale in 2015 to Apollo Global Management,
LLC, were all front and center as the firm entered 2017, according to its 2016 annual report
filed with the U.S. Securities and Exchange
Commission.
Perhaps the biggest issues dogging the firm
were major losses racked up from 2014
through 2016. According to the 2016 SEC filing, during the three-year period, CH2M lost
$253 million due to cost overruns on a toll
road in Austin, Texas.
Other catastrophic losses occurred in 2014 and
2016, when, due to the implosion of a joint
venture to construct a power plant for a natural
gas facility in northern Australia, CH2M took
a combined $294 million hit, according to the
SEC filing.
Even as it faced trials, however, CH2M remained a ripe cherry to pick. In its SEC filing,
the firm listed its revenue streams, with 42.3
percent coming from Environment & Nuclear,
22.7 percent from Water — a key item on Jacobs’ wish list — 17.8 percent from Transportation, 16.4 percent from Energy & Industrial,
and 0.8 percent from Power EPC.
Clients included multiple public-sector agencies from the United States and the UK, the
Qatar Public Works Authority, the Canadian
Nuclear Laboratories, and numerous privatesector clients across the industrial spectrum
— refiners, chemicals, pharmaceuticals, aerospace, seaports, airports, universities, renewables, and manufacturing. The firm ranked No.
1 or near the top in a couple of dozen categories, according to Engineering News Record.
And what made CH2M such a dynamic and
attractive firm? Its people, says Will Schnier,
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CEO of Austin, Texas-based BIG RED DOG Engineering|Consulting.

In an earnings call right after the CH2M merger was announced, Steven
Demetriou, Jacobs’ president and CEO, sounded a note of confidence
and optimism.
“The complementary capabilities of our two great companies will create an ideal mix of talent and expertise and builds on our common
cultures and shared values,” he told investors. “CH2M further supports
our profitable growth agenda and better positions us to deliver on a
strategic blueprint and drive more profitable growth across our business. Most importantly, we expect the combined company to drive
significant financial benefits and enhance shareholder value.”

“Scale matters,” said Schnier, in a phone interview with Civil + Structural Engineer. “And talent matters. This is really a talent acquisition
proposition. It’s more than an equation for the shareholders. Jacobs
might be more excited about the people they got than the revenue they
got.”

Demetriou, with a background that includes a 16-year stint at ExxonMobil, told investors that the integration process between Jacobs and
CH2M will be a key focus and will have plenty of resources to make
it as seamless as possible. The firm hired “an external world-leading
consulting firm with significant transformational integration experience” to ensure a successful merger. Demetriou himself is a member of
the Integration Management Office.

For Schnier, there are three big drivers for mega-mergers: the talent
crunch, the pending infrastructure bill, and the necessity of inorganic
growth.
“They have to show growth to shareholders and it can’t be done organically,” he said. “The only way to do that is to buy big firms.”
While the specter of a mega-firm operating in his own back yard —
last year Jacobs relocated its world headquarters to Dallas, where BIG
RED DOG has an office — might be cause for concern, Schnier says
there is nothing to fear.
“[Mega-firms] have the experience, but not the horsepower on the
ground,” Schnier said, referring to local knowledge of neighborhoods,
politicians, governments, and environmental standards. “They frequently team with local firms and do not keep all the revenue. I do see
more sub-consulting opportunities with the big firms. We need a big
firm like Jacobs to shake the money tree. I don’t think they are a threat
to us.”
As Jacobs makes its move, so do other firms. Engineering giant AECOM, based in Los Angeles, in May announced its plans to hire as
many as 3,000 workers to support its North American infrastructure
operations, in anticipation of a $1 trillion infrastructure bill from
Congress. And in July, Korean heavyweight HanmiGlobal, through its
American subsidiary, OTAK, acquired Denver-based Loris and Associates. In the press release announcing the move, HanmiGlobal chairman
Kim Jong-hoon said the acquisition was made to gain an “advantage in
the Trump administration’s infrastructure construction market.”
Jacobs, of course, is no stranger to acquisitions, as it is at the core of
the firm’s growth strategy. Just since 2011, Jacobs has absorbed an
assortment of firms across the United States and the world, including
in China, South Africa, India, Australia, Brazil, UK, Michigan, Maryland, Illinois, Georgia, California, Texas, Philadelphia, and Virginia.

Among the many experts following the Jacobs acquisition was Andrew
Wittmann, a senior research analyst at Robert W. Baird & Co., a midmarket investment firm based in Milwaukee. That Jacobs acquired another firm was standard, but acquiring one with an $8.3 billion backlog
was something new.
“Jacobs has always been an acquisitive company, this just happens to
be their largest one,” Wittmann said.
For Jacobs, the merger had a lot to do with flattening risk and increasing returns by fleshing out its considerable suite of services. In that
regard, CH2M was the perfect fit.
“The CH2M business lines match up with what Jacobs is trying to do,”
Wittmann said.
And while Wittmann said it would be difficult for Jacobs to become
any more competitive than it already was, the merger does deepen the
firm’s bench.
“If there is one area where the firm could see a big upside, it’s with
Water,” Wittmann said. “They never had a pillar of strength there. This
will plug that hole in a material way.”
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The writing was on the wall in 2015 and 2016
when CH2M took a combined $300 million
equity investment from Apollo. According
to CH2M’s filing with the SEC, Apollo’s equity share represented 17 percent of the voting
rights of the common stock, giving the investment company “the ability to influence the
outcome of any matter submitted for the vote
of our stockholders.”
Still a blue-chip firm by any estimation, something had to give with CH2M.
“They were going through a lot,” Wittmann
said, referencing the Texas toll road, and the
Australian power plant. “They needed that
cash [from Apollo] because they had projects
that were over budget. They were in a position
where they had to confront the needs of their
shareholders. They had to do something and
this made sense.”
In the end, it worked out well for those who
owned stock in CH2M.
“This is a good deal,” Wittmann said. “If you
are a shareholder in CH2M, you should be
very happy.”
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2017 M&A TRENDS
60 percent: Firms have acquisitions as part of strategy
79 percent: Firms over $1B in revenue have acquisitions as
part of strategy
83 percent: Firms outside the US looking to enter US market
through acquisition
On a scale of 1 to 10:
7.1: Pursuing small strategic deals (bolt-on, branch office, local
competitor)
6.9: Expanding into new geographic markets
7.1: Failure to integrate is a problem for M&A
7.4: Seller expectations affect valuation
8.7: Target company’s leadership team critical to M&A
success
8.7: Integration plan is critical to success
SOURCE: FMI Capital Advisors, Inc., 2017 M&A Trends for
Engineering and Construction

2017 MANAGEMENT COMPENSATION SURVEY

The ultimate guide to understanding how professional service firms pay their top employees

shop.zweiggroup.com
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Tactics to manage, limit,
and prevent scope creep
Four best practices can greatly reduce negative impacts.
By Steven Burns, FAIA
Scope creep is simply a growth in project requirements (at the client’s request) that are beyond the original scope. It sounds innocuous enough, but it’s a killer of both efficiency and profits. This term
“creeps” because, if left unchecked, these requests can slow the work
down to a crawl and cause missed deadlines.
Consider an engineering firm engaged with a project that is using an
accepted scope of work (SOW) as a guideline. The engineer is progressing through the project and uncovers new items to include within
the scope. The project still has budget room and the tasks themselves
appear straightforward, so the engineer moves forward. Everything is
going well until the end of the project approaches, the budget is largely
gone, and the client reminds the engineer about components that were
in the original SOW that they still want completed. Now the engineer
is stuck, and will likely need to work additional unbilled hours to complete the project on time.
Handling change orders are, of course, part of every engineer’s job. The
client might change their mind about certain features, or there could be
structural problems that need adjustments. The trick is developing the
right processes to manage and limit changes in order to protect profit
margins. Engineers who habitually allow change requests without a
formal process and structure are simply asking for trouble. Even if the
change seems inconsequential and will take a minimum of time, it still
must be carefully considered regarding its impact on timelines and
whether it causes the need for any additional billed hours.
Thankfully, civil and structural engineering firms can greatly reduce

the negative impacts of scope creep by adopting the following best
practices.
Understand the scope and the dollars — Engineers who do not fully
understand the SOW cannot reasonably dictate when change orders
are outside of the scope. They must read the SOW a dozen or more
times to develop a clear picture of the team’s responsibilities and which
requests warrant further billable time. If the client makes an urgent
request that puts the engineers on the spot, they need the context from
reading the SOW to decide if the change should be accepted and how
long it will take.
Engineers must also understand the current budget in real time to provide them with context about change orders. If, for example, a bridge
design is 95 percent complete and only at 70 percent of the budget,
then there might be some room for additional work. Engineers who
want to prevent scope creep must become comfortable talking about
dollars with the client at any time. A focus on money does not preclude
a friendly relationship between engineer and client; it’s simply the
right professional approach.
Force structure into change requests — Engineers who accept
change orders without careful review and formal structure essentially
have an “open door” policy for scope creep. Structure is essential because it forces clients to consider the time involved in completing the
changes and helps them equate those changes with more money.
Ideally, the structured submission process for changes will include
contextual information. Why is the client requesting this change? Do
they have broader concerns? What issues will be uncovered if the
change requires different materials? Asking questions in a formal manner helps to set the client’s expectations and uncovers hidden wishes or
issues. Limiting scope creep involves engaging in this type of transparent communication, where the client’s intent is explored more deeply
and engineers don’t simply take on changes at face value.
Asking questions can eliminate unnecessary or redundant work and
align the client’s goals with the end product. Professional engineers
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John McAdams receives 2017 Jerry Allen Courage in Leadership Award

John R. McAdams, founder and chairman of McAdams, a North Carolina-based
engineering and design firm, was named the 2017 Jerry Allen Courage in Leadership
Award winner by Zweig Group.
McAdams founded The John R. McAdams Company, now called McAdams, in
1979 with $9,000 and no predetermined clients. He grew the company into one of
the largest and most respected design, engineering, and planning companies in the
Southeast. McAdams has demonstrated courageous leadership throughout his nearly
40-year career. He brought experience, wisdom, and leadership to his company of
175 professionals, guiding them through the recent recession. While many other
firms had to close their doors, McAdams made the personal sacrifices necessary to
save as many clients and employees as possible.
“I’ve never witnessed greater leadership or courage than what I saw in John McAdams
during the past recession, and at McAdams, we all now enjoy such greater prosperity
and unity with an unlimited future, all-due to John’s courageous leadership in these
key years,” said Mike Munn, president and CEO.
“John is a perfect model for the courage in leadership award” said Chad Clinehens,
Zweig Group president and CEO. “It is the highest professional honor for a leader
in the AEC industry and he represents everything we want in a winner. John is
sacrificial, courageous, visionary, and ambitious and his career and life reflect these
powerful attributes.”
The Jerry Allen Courage in Leadership Award is given each year to someone
working in an architecture, engineering, planning, or environmental firm who has
demonstrated, in a unique way, personal courage in their actions and impacted their
firm in extraordinary ways.
This award is the highest individual honor given by Zweig Group. It is inspired by
Jerry Allen, an innovative and inspirational leader who led Fort Worth-based Carter
& Burgess (now Jacobs) through a period of extraordinary growth. Under Jerry’s
direction, the company grew from 200 employees and $17 million in revenue in
1988, to 2,300 employees and $381 million in revenue by 2002. Allen, who was an
incredible athlete and in fantastic physical condition most of his life, was struck down
by colon cancer at age 62.
To learn more about this award, visit http://hotfirm.com/our-awards/jerry-allencourage-in-leadership-award.
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should understand that taking the time to fully understand
change orders takes some additional time on the front end,
but the payoff is a reduction in costly miscommunications and
greater efficiency. Without such processes, the engineers are
more likely to form assumptions, and then take on non-billable
hours if their assumptions were deemed incorrect (fairly or not)
by the client.
Follow the project start and end dates — Civil and structural
engineers cannot expect repeat or new client contracts if they
consistently miss deadlines. Therefore, they keep a watchful
eye on the final deadline and try to avoid any scope changes as
that deadline approaches. It’s a simple statement, but meeting
deadlines is largely dependent on starting on time. Starting late
is a disaster that eliminates the extra time that’s baked into the
typical project. This makes scope creep very impactful because
any change request compresses the entire plan.
Engineers can better manage time through a cloud-based task
management solution that is tied directly to timekeeping. Managers can use such a solution to see which tasks are remaining,
the corresponding time involved, and how they relate to the
deadline. Armed with this intelligence, they can respond to
change orders with confidence, by either accepting them within
the current costs and timeline or request additional funds.
Manage time wisely — Incomplete or inaccurate time reports
are consistent red flags for engineering team managers. This
usually just happens because engineers and other professional
services workers want to focus mainly on the work. They do
not want to be bothered with time tracking, especially when
they’re forced to use outdated time management platforms or
to enter time manually via Excel. While the causes are innocuous, doing timekeeping this way can hold firms back.
Engineering firms that move to cloud-based solutions that automate time entry can streamline their work and ensure they’re
properly compensated for every billable hour. How does this
relate to analytics? An advanced solution that correlates time
to tasks improves accuracy and protects profits, and also offers
analytics.
For example, engineers can review past projects and see how
much time they spent on a certain type of bridge project. They
can look at the analytics to spot clients that consistently cause
scope creep and then better estimate the time involved with
certain types of change requests. This again provides them
with context, so they can understand if accepting “change X”
in “project timeline Y” will put the entire project in jeopardy.

STEVEN BURNS, FAIA, is chief creative officer at BQE Software (www.
bqe.com). He was founder and president of Orange Loft, LLC, developers of ArchiOffice - Office and Project Management software. BQE
Software acquired Orange Loft in 2009. Burns earned a Masters of
Architecture degree with Distinction in Design, from Harvard University
and also co-founded the architectural firm, Burns + Beyerl Architects.
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Going Digital:
The Year in Infrastructure
Technology announcements and project awards highlight Bentley
Systems’ annual conference.
Under the theme, “Going Digital,” Bentley Systems convened its Year
in Infrastructure Conference and Be Inspired Awards presentations in
early October in Singapore. The annual event — held for the first time
in Asia — provides a global stage for the company to feature its latest
advancements and honor its users’ successes.
iModel 2.0

One of the most significant announcements at the conference was the
introduction of the iModel 2.0 cloud platform and iModelHub cloud
service for users of ProjectWise Design Integration services. Recognizing the inherent nature of infrastructure projects, Keith Bentley,
Bentley founder and chief technology officer, said, “Change is the
lifeblood of your projects. Embrace change. Store the change.”
According to Bentley, managing change — transforming heterogeneous engineering files and documents into a truly reliable, reusable,
and scalable database — requires rethinking:
• Alignment — Database queries and analytics only work when the database contains consistent units, semantics, and structure.
• Accountability — In infrastructure projects, change is the only constant.
Change must be a first-order concept, not an unwelcome inconvenience.
• Accessibility — Any authorized user or program that can benefit from
the information in the database should be able to easily access the
information without impacting other users.
Without requiring changes to existing BIM applications or processes,
the iModelHub cloud service, invoking application-specific “iModel
Bridges” triggered automatically by ProjectWise, synchronizes and
distributes changes made through discipline-specific BIM applications,
aligns, semantically and physically, their constituent digital components, and maintains immersive visibility for comprehensive and continuous design reviews across all project disciplines and participants.
iModelHub takes advantage of Microsoft Azure cloud services to fully
enable a connected project — synchronizing all checked-in project
changes and automatically updating a composite project iModel.
iModelHub journals all project changes on a timeline.
An iModel Bridge aligns information from an application’s native
format into the iModelHub’s registry of semantics, structure, units, and
coordinates. Bentley Systems is providing iModel Bridge programs
for its applications and for other common BIM applications, such as
Autodesk REVIT, and will provide an API for the creation of bridges
from other applications.
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By adding change synchronization and digital alignment to the connected data environment shared across ProjectWise and Bentley’s AssetWise operations services, iModelHub increases the value of digital
workflows within and between connected projects, connected assets,
and enterprise data lakes.
“With our ‘iModel 2.0’ cloud platform, I foresee an accelerating ecosystem of innovation for true digital workflows around infrastructure
assets,” Keith Bentley said. “To get there, our first priority has been
to make possible substantial improvements in infrastructure project
delivery and asset performance outcomes, without needing to change
current BIM workflows. iModelHub cloud services provide the solution for many infrastructure engineering challenges where BIM modeling has created the potential for advancement, but where information
misalignment has limited its value.
“ProjectWise Design Integration users can set up their iModel Bridges
to connect to iModelHub without retraining users or changing their
existing applications or work processes — and without introducing any
risk to their projects,” Keith Bentley said.
More information about the iModel 2.0 cloud platform and iModelHub
cloud service is available in a white paper at https://www.bentley.com/
en/perspectives-and-viewpoints/topics/campaign/imodelhub.

Complete CONNECT Edition portfolio

The product keynote presentation at The Year in Infrastructure 2017
Conference showcased digital workflows for digital cities now enabled
by the full CONNECT Edition application portfolio. “We are excited to
now offer the full portfolio of CONNECT Edition applications and to
provide a connected data environment scalable to even the most complex projects,” said Bhupinder Singh, Bentley Systems’ chief product
officer.
Four interdisciplinary vignettes on the design, construction, and operation of road, rail, water and wastewater, and airport infrastructure illustrated the intersection and interdependence of civil, utility, building,
and plant applications, and the digital workflow collaboration between
multidiscipline teams made possible by the complete CONNECT Edition portfolio.
Roads — Dustin Parkman, vice president, civil and reality modeling,
presented CONNECT Edition digital workflows for a road project,
from its conception through construction. He began by bringing engineering-ready digital context into OpenRoads ConceptStation, starting
with highly precise reality meshes of the underlying terrain prepared
using ContextCapture and streamed into the application through ContextShare. He then brought in orthophotos, digital surface models, and
point clouds to use in combination with detailed surveying data.
With this digital context, he rapidly created a conceptual design. Then,
moving to OpenRoads Designer for detailed design, he incorporated the
digital context and geometry from the conceptual design, along with a

bridge designed in OpenBridge Modeler CONNECT Edition and the
geotechnical data for the substrata along the bridge footings and piles.
He was then able to analyze the segmental bridge elements, ensuring
form, function, and structural integrity as he designed the roadways
and other structures. OpenBridge Modeler CONNECT Edition enables
BIM modeling of bridges and can adjust dynamically to changes in the
roadway design made in OpenRoads Designer.
Parkman then demonstrated a digital workflow for construction,
through federation of ProjectWise CONNECT Edition and Topcon’s
Magnet Enterprise cloud services, showing the OpenRoads design
driving an autonomous paving machine. He concluded by showing
Topcon drones capturing imagery of the completed highway, bringing
that data via Topcon’s MAGNET Enterprise through ContextCapture
Cloud Processing Service to create an as-constructed reality mesh for
use in the new AssetWise road network management, maintenance,
and inspection workflows.

Assemble context data rapidly from a variety of sources to incorporate real-world
conditions to road and bridge projects. Image courtesy of Bentley Systems

Rail — Jeremy Shaffer, vice president rail solutions, announced
Bentley’s new OpenRail solution, taking a rail project from planning
through performance. OpenRail’s foundation is Bentley’s connected
data environment, shared by ProjectWise collaboration services and
AssetWise operations services. Shaffer began with conceptual design, bringing ContextCapture-created digital context into OpenRail
ConceptStation and leveraging digital components from Components
Center to design a section of track.
ContextCapture processes digital photography and laser scans from
UAVs or hand-held or train-mounted devices to produce an engineering-ready “reality mesh” accurately representing the continuously
surveyed conditions of a railway corridor, site, or station. Because the
reality mesh can be captured continuously, construction progress can be
tracked and compared to the expected progress of the detailed design.
In operations, the reality mesh can be used to compare the as-operated
3D model with the as-designed model, and serve as an immersive 3D
environment with hyperlinks to equipment sensors.

faceted rail station. The station was coordinated with the detailed civil
design, created with OpenRail Designer. Platform, facilities, and road
and parking changes were performed in parallel with bridge, tunnel,
track, electrification, and signaling design.

Components Center is an Azure cloud service of libraries that align,
across disciplines and applications, the semantic content of catalogued
components, potentially including vendor data, fabrication details,
component requirements (for example, electrical specifications and
connections), reliability characteristics, and representational views
required for documentation (for example, 3D, plan, schematic). A digital component is reused across BIM workflows in design modeling,
analytical modeling, construction modeling, and asset registries.

Shaffer then introduced Navigator Web, first exploring in a zero-footprint browser a large 3D model of the designed station and track for
design and construction review, and then interactively examining the
3D model for an operational inspection. He concluded by reviewing
the new ConstructSim Completions cloud service for commissioning
and mechanical handover, underscoring the importance of delivering
the digital engineering models and digital context of the railroad for
operational use in AssetWise.

OpenRail ConceptStation can quickly calculate quantities of railway
elements such as track, ballast, sleepers, contact and catenary wire,
equipment, bridge decking, concrete, and steel, as well as the cut-andfill earthwork required for the conceptual design, and interactively produce a preliminary cost estimate to evaluate feasibility. All the design
information, components, and context in the conceptual design can be
reused in a digital workflow to OpenRail Designer for detailed design
of the railway infrastructure.

Water/Wastewater — Robert Mankowski, vice president, asset
performance, began his session using the CONNECT Editions of
WaterGEMS and SewerGEMS to simulate the behavior of a water
distribution network and a wastewater collection system to show how
engineers can rapidly evaluate thousands of planning scenarios to identify optimal improvements to meet the future needs of the city.

Shaffer used AECOsim Station Designer to design a complex, multi-

OpenRail Designer CONNECT Edition allows rapid development of multidiscipline
designs in context using 3D reality meshes. Image courtesy of Bentley Systems

Focusing next on treatment plants, Mankowski introduced OpenPlant
Modeler CONNECT Edition, which leverages digital components
from Components Center for multidiscipline digital workflows, and
november 2017

csengineermag.com

25

used Navigator Web to interactively query a large and complex 3D
OpenPlant model with just a web browser.
He then demonstrated new AssetWise capabilities purpose built for
water and wastewater operators to capture asset activities or interventions, including CCTV condition surveys, sanitary sewer overflows,
pipe cleaning, and more.
Airports — Andy Smith, director of product management, design modeling, explained how the CONNECT Edition’s multidiscipline digital
workflows are ideally suited to resolve land use, engineer airfields,
design terminals, and support facility operations. He began by bringing
in engineering-ready digital context of existing site and building conditions using ContextCapture. He created master and land use plans for
the airport, demonstrating Bentley Map CONNECT Edition’s ability
to combine GIS and BIM data, and then used OpenRoads Designer
for detailed engineering of the runways and stormwater management.
Turning to the terminal itself, Smith used AECOsim Building Designer
CONNECT Edition’s GenerativeComponents to explore building
forms, then physically modeled and analyzed the chosen structure using STAAD CONNECT Edition. Design review was conducted with
Navigator Web. The final design was then realistically simulated using
AECOsim Building Designer and its now included Bentley LumenRT
functionality.

Be Inspired Awards

At a banquet and gala closing the conference, Bentley announced the
winners of the 2017 Be Inspired Awards, honoring 17 Be Inspired
Awards winners and six Special Recognition Awards winners. Projects
receiving Bentley’s Be Inspired Special Recognition Awards demonstrate visionary achievements that transcend the narrower focus of the
standing Be Inspired Awards categories. These projects were reviewed
by a panel of Bentley executives, who evaluated them based on the
criteria established for each award. The Be Inspired Special Recognition Awards winners for 2017 are as follows:
• Asset Information Management Advancement — Oregon Department of
Transportation — TransInfo, A Connected Data Environment for Transportation, Salem, Ore.
• Comprehensive BIM Advancement — Guangdong Hydropower Planning
& Design Institute — Guangdong Pearl River Delta Water Resources Allocation Project, Guangdong Province, China
• Conceptioneering Advancement — HNTB Corporation — I-94 Modernization Project, Detroit
• Constructioneering Advancement — China Construction Sixth Engineering Division, Tianjin University of Technology, and Tianjin Tianhe-Cloud
Building Engineering Technology Co., Ltd. — Sanya New Airport Reclamation Project, Sanya, Hainan, China
• Inspectioneering Advancement — SEIKEY Enterprise Drone Solutions
— Cell Tower Inspections 4G and 5G, Caronno Pertusella, Varese, Italy
• Operationeering Advancement — Outotec — Design for Reliability
Project in Counter Current Decantation, Helsinki, Finland
The Be Inspired Awards winners for 2017 are as follows:
BIM Advancements in Bridges — Long Jian Road & Bridge Co.,
Ltd. — Heihe-Blagoveshchensk Heilongjiang River (Amur River)
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Road Bridge Project, Heihe City, Heilongjiang Province, China
BIM Advancements in Buildings and Campuses — Morphosis —
Bloomberg Center Project, New York City
BIM Advancements in Construction — Leighton Asia — Hong
Kong Boundary Crossing Facilities, Hong Kong-Zhuhai-Macao
Bridge, Hong Kong
BIM Advancements in Environmental Engineering — NJS Engineers India Pvt. Ltd. — JICA Assisted Ganga Action Plan II, Varanasi,
Uttar Pradesh, India
BIM Advancements in Manufacturing — Satria Technologies Sdn.
Bhd. — Sustainable Solutions for Control & Protection Systems,
Klang, Selangor, Malaysia
BIM Advancements in Mining and Offshore Engineering — Offshore Oil Engineering Company Limited — Field Jacket Design and
Development of Fixed Offshore Structure Design Tool, Tianjin, China
BIM Advancements in Municipal Operations — Huadong Engineering Corporation Limited, PowerChina — Application of BIM
Strategy for Shenzhen Qianhai Municipal Infrastructure, Shenzhen
City, Guangdong Province, China
BIM Advancements in Power Generation — China Water Resource
Pearl River Planning Surveying & Designing Co., Ltd. — Wugachong
Reservoir Project, Pu’an County, Qianxinan Buyei and Miao Autonomous Prefecture, Guizhou Province, China
BIM Advancements in Project Delivery — Mott MacDonald and the
Costain, VINCI Construction Grands Projets, Bachy Soletanche Joint
Venture — East Section of the Thames Tideway Tunnel, London
BIM Advancements in Rail and Transit — Mass Rapid Transit
Corporation Sdn. Bhd. — Klang Valley Mass Rapid Transit Project,
Sungai Buloh-Serdang-Putrajaya Line, Kuala Lumpur, Malaysia
BIM Advancements in Reality Modeling — CEDD-AECOM- The
Earth Solutions — Development of Anderson Road Quarry Site, Hong
Kong (see page 27)
BIM Advancements in Roads — CCCC First Highway Consultants,
Co., Ltd. — Application of BIM Strategy on the Transformation of
Meiguan Expressway to Urban Road Design Project, Shenzhen City,
Guangdong Province, China
BIM Advancements in Road and Rail Asset Performance — Highways England — Network Occupancy Management System, Strategic
Road Network, England
BIM Advancements in Utilities and Industrial Asset Performance
— BP — Khazzan Central Information Store, Khazzan Field, Block
61, Ad Dhahirah Governorate, Oman
BIM Advancements in Utilities Transmission and Distribution —
Pestech International Berhad — Automation and Integration of Substation Design Project, Kratie and Kampong Cham, Cambodia
BIM Advancements in Water and Wastewater Plants — Beijing
Institute of Water — Tongzhou Water Works of Beijing South-to-North
Water Diversion Project, Beijing, China
BIM Advancements in Water Networks — AEGEA — Prolagos
Sewerage Master Plan 2041, Região dos Lagos, Rio de Janeiro, Brazil
Bentley Systems posted highlights of this year’s winning projects at
https://www.bentley.com/en/yii/video-gallery.
Information provided by Bentley Systems (www.bentley.com).

BIM Advancements in
Reality Modeling
Winner — CEDD-AECOM-The Earth Solutions — Development of
Anderson Road Quarry Site, Hong Kong
The Anderson Road Quarry site will provide about 40 hectares of land
for residential and commercial development to accommodate a planned
population of 25,000. The estimated US$1 billion project involves civil
infrastructure, such as site formation, road networks, drainage system
including stormwater detention tank and artificial flood lake, sewerage
system, underground utilities, and green space to serve the community.
HKSARG/CEDD NT East Development Office engaged AECOM to
design and administer the civil infrastructure works for the first Hong
Kong project to use Bentley applications throughout the construction
process.

Development of Anderson Road Quarry site

The project team used Bentley applications for managing and sharing
data, design modeling, and site formation, applying BIM methodologies, monitoring construction progress, and creating visual animations
of the completed development to show the public the project. The process reduced onsite injury risks, improved stakeholder collaboration,
minimized time and resources required for planning and construction
progress, and streamlined workflows, minimizing costly rework.
Finalist — The Pennsylvania State University, Department of Architectural Engineering — Virtual Penn State Campus, University Park,
Pa.
Penn State’s main campus features almost 1,000 buildings and structures with numerous assets contained within each facility. To better
enable facility managers to locate assets and more efficiently meet
campus maintenance demands, the university initiated the Virtual Penn
State Campus project. The completed project will allow facility managers to visualize accurate locations of work orders, increase response
time, and improve performance for more efficient asset maintenance
and campus management.

Virtual Penn State Campus

Using ContextCapture, the project team generated a detailed, geospatially accurate 3D reality mesh of the entire campus and surrounding
area from 2,500 aerial images in less than two days. They integrated
geospatial and asset work order data from the university’s own geospatial information system and computerized maintenance management
system with the reality mesh in MicroStation. The team then stored
the campus reality model on ProjectWise to provide web-based access
to the model and eliminate the need for computer storage space and
model transfer time.

ated high-precision, 3D maps of California’s Santa Clara area specifically for use in autonomous vehicle models. The company needed to
show the quality of its mapping data to its partner automotive firms.

Finalist — The Sanborn Map Company, Inc. — Sanborn3D HD Maps
for Autonomous Driving, Santa Clara County, Calif.
Operating self-driving vehicles safely requires purpose-built, mapbased data sets that contain significantly more detailed mapping
information with absolute, precise accuracy than current geospatial
positioning system resources. To address this need, the Sanborn Map
Company has developed proprietary HD mapping technology that cre-

The team used ContextCapture to generate a 3D reality mesh from
multi-camera oblique imagery of Santa Clara County, and integrated
its HD map data to serve as a virtual simulation tool for testing autonomous cars. ContextCapture automated the production process for
cost-effective, high-quality modeling of the 3D mesh that would have
otherwise involved a team of 3D modelers working continuously for
six months at an estimated cost of US$100,000.

Sanborn3D HD Maps for autonomous driving
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structures + buiLdings

Gresham, Smith and Partners provided extensive planning for a four-story addition to
Florida Hospital Waterman that will expand the emergency department and patient tower.

Hospital expansion
complications
Planning for continuity in health care service during
construction can be like solving a jigsaw puzzle.
By Michael D. Hunkler, P.E., LEED AP, ENV SP

Florida Hospital Waterman in Tavares, Fla., serves the growing Lake

County region with a full continuum of health care services. Like
many hospitals, leadership grapples with how to meet growing demand
and has been pursuing renovations and expansions. To help alleviate
emergency department demand, Florida Hospital Waterman turned to
Gresham, Smith and Partners for a four-story addition that will expand
the emergency department and patient tower, shell two floors for surgical and medical units, and renovate the existing emergency department.
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At Florida Hospital Waterman, repurposing parking space adjacent to
the existing emergency department was the best location to expand.
But, for patient flow and efficient operations, it was the most challenging location to expand. Our client’s preference is to maintain separate ambulance and patient drop-offs. However, keeping emergency
patients flowing smoothly during construction can be like solving a
jigsaw puzzle. Construction in the midst of the existing ambulance and
patient drop-offs traffic takes special planning and emphasis on details.
Keeping the emergency room open 24/7 requires a phased approach
with sometimes multiple temporary ambulance and patient drop-offs,
each with their own temporary canopies and access points. Temporary
wayfinding signage is critical to minimize patient confusion, especially
in stressful emergency situations.
The chosen site at Florida Hospital Waterman also presents grading
issues because the existing parking area is at a higher elevation than
the existing ground floor elevation. The addition’s floor elevation
needs to match the existing emergency department for aesthetics and
accessibility. But matching the floors has significant implications for

directing stormwater away from the building. Complicating the design
is a basement-level cafeteria that requires stormwater pumping. Appropriate grading is critical to accommodating stormwater run-on during
heavy Florida rainfall to avoid any catastrophic water backups into the
facility.
Like most building expansions and renovations, staying in business
while undergoing construction is a “business-as-usual” challenge from
a site planning and civil engineering perspective. But unlike some
other uses, keeping a hospital emergency department operational is
literally a life and death critical requirement. While space, patient flow,
and grading present opportunities, the greatest challenge is phasing the
relocation of existing utilities. This adds significant time and cost to
an addition project. However, the difficulty is multiplied when working on a hospital. Unlike other buildings where there is “down time,”
hospitals are open 24/7 and require access to utilities at all times.
At Florida Hospital Waterman, the Emergency Department expansion
site impacts every primary utility, and all of them must be relocated —
fiber optic, communications, natural gas, domestic water, fire water,
public sewer, storm drainage, and electrical service to site lights and
the building itself.
Following are some best practices for navigating this complex challenge:
Mind timing and maintain lines of communication — Phasing is always challenging when expanding an active facility. To set the project
up for the best chance of success it is imperative to address all permits
at the same time to avoid delays later. There should be a strong plan in
place for utilities, including how and when to move them.
The number of stakeholders involved in moving utilities can make it
very difficult. Utility companies each have their own inspectors and
permitting processes. Coordinating these various entities and ensuring
the right permitting at the outset can help mitigate potential issues.
Communication with building engineers — mechanical, plumbing,
electrical, and fire protection — is also key. Additionally, having the
contractor at the design table early in the process is invaluable.
Do the (literal) groundwork — A thorough topographic map is extremely important. Vacuum excavation gives the most accurate location of the utilities, both vertical and horizontal. However, it is difficult
to identify the utilities without clues on the surface. As engineers know,
reliance on previous site designs can likely lead to underground surprises, usually during the first week of site construction. We continue
to request our surveyors apply technology such as ground penetrating
radar, which can provide more clues to hidden underground utility
lines.
Think in three dimensions — Civil engineers work in a design world
that includes what cannot be seen (underground). Therefore, it’s crucial
to think three dimensionally about the vertical and horizontal directions and depth at which utilities run. Sewer and stormwater are both
generally designed using gravity flow, which requires the slope of the

pipe to be always flowing downhill. If there is conflict with another
utility line, these gravity lines take precedence.
In the Florida Hospital Waterman Emergency Department addition
project, the site is between the existing emergency department and a
public road with stormwater draining toward the hospital. The stormwater solution had to take this and the basement level of the hospital
into account while weaving the utilities through the design.

Expect surprises and be flexible — Even working with a good underground utility and topographic survey, surprises will arise. There
are generally always discrepancies between the old site plans and the
current location of utilities. When building addition construction starts,
uncovering additional utility lines is the norm rather than the exception. Contractor coordination with the design team for a quick, nimble
response will help minimize expensive construction delays.
Additionally, sometimes the best solutions do not always seem the
most efficient. Projects must adapt, and in some cases that means
building a temporary, throw-away connection — or even more than
one temporary connection — before building the final connection.
This is particularly relevant in hospital sites when construction must
be completed with customers essentially in the middle of the work.

Keep Good Records

Documentation is part of being good stewards for clients and for anyone working in the area in the future, whether it be you or another
engineer. Keeping meticulous records of where the utilities are finally
constructed makes it much easier during the next project.
Expansions and renovations are effective ways to meet growing demand, but can present significant site planning challenges. One of the
biggest challenges can be moving utilities, particularly in 24/7 sites
such as hospitals where lives are dependent on uninterrupted access to
utilities. Smart design and phasing, flexibility, and good communication can help minimize delays and cost overruns.

MICHAEL D. HUNKLER, P.E., LEED AP, ENV SP, serves as a principal-in-charge for
Gresham, Smith and Partners Land Planning & Design division. He is responsible for site design for the firm in the areas of health care, residential, retail,
commercial, industrial, and recreation. He also has extensive experience in
coordinating with and obtaining approvals from review agencies and planning
departments across the country.
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The 50-foot-tall, 3-foot-diameter,
free-standing steel light column
acts as a functional piece of
public art in the recently opened
Hudson Park on the West Side
of Manhatten. Photo: Leslie E.
Robertson Associates

Engineered art
Fifty-foot-tall, steel light column is a beacon for the West Side of Manhattan.
By Joseph Yamin, P.E.

There is a new beacon of light in the Hell’s Kitchen area of Manhattan’s West

Side, bringing together residents and tourists alike. In the midst of the recently
renovated Jacob Javits Convention Center and ongoing construction of the Hudson
Yards development project stands a new iconic “light column” within the recently
opened Hudson Park. The park, which is open to the public and built at an estimated cost of $27 million, stretches three city blocks from 33rd through 36th
Street between 10th and 11th Avenues. Among the various amenities within the
space, the light column itself stands on the north end of the site as a piece of public
art used to stimulate excitement and interest in the park and the surrounding area.
The light column is a custom, 50-foot-tall, free-standing steel structure that is 3
feet in diameter. The structure of the light column is composed of 52, 1/8-inchthick vertical plates equally spaced along the circumference. These plates were
specified with customized profile depths, varying from 3.60 inches at their peak to
1.85 inches at their valley. This customization gives the light column an undulating/wavy profile per the architectural design.
The structure was detailed and fabricated as four separate sections that were
welded together. The main reason for this was for fabrication logistics, but this
also gave flexibility in fine tuning the stiffness properties of the structure. The
plates themselves are held together with a proprietary V-shaped steel wire that is
helically wrapped around the perimeter and welded to each of the vertical plates
where they cross. The wires, which were developed for use in the screen and well
industry, were wrapped with a tight spacing, which averaged a clearance of 0.033
inch between wires. The wire spacing was controlled to give the desired openness
in the column to allow light to shine through, but was tight enough to provide the
necessary strength and stiffness to resist the shear flow between the 52 plates,
allowing them to act compositely as one section. Due to the fact that the light
column is exposed to the elements, all the plates and wire were specified to be
stainless steel.
As is typical with many large-scale exterior art pieces, the light column was fully
engineered as a non-building structure and designed to withstand all the typical
code-prescribed ice, wind, seismic, etc. loads. However, the controlling limit in
this case was the resulting stresses from vortex shedding-induced harmonic resonance.
During construction it was anticipated that the light column would be wrapped for
protection; more importantly, during its service life, ice could build up between
the wires, given their extremely close spacing, and render the section completely
closed. In either case, there was a concern that a closed circular section in an open
area could be susceptible to vortex shedding. This is a phenomenon whereby bluff
bodies are subjected to periodic across-wind normal forces due to the shedding of
alternating vortices as the wind flows around them. For these vortices to form and
shed in regular patterns, the flow tends to be laminar, which occurs at relatively
low wind speeds. In most cases the wind speed where vortex shedding is possible
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Each section of the column was joined together from the inside by manually welding
the plates together with complete joint penetration welds. Photo: © Johnson Screens

is well below the code-prescribed 3-second gust speed, and therefore, there is a
higher likelihood of the structure being subject to this type of loading during its
service life. When the shedding of these vortices approaches the natural frequency
of the structure, harmonic resonance is likely to happen, whereby large deflections
and stresses occur.
For the design of the light column, the procedures developed by AASHTO for
the design of highway signs, luminaires, and traffic signals was used, in which
an equivalent static pressure is determined to mimic the vortex shedding-induced
load effects. Various plate sizes and openness characteristics of the four column
sections were studied to fine tune the natural frequency of the light column such
that the equivalent static pressure from vortex shedding approximately equaled
that which was induced by the standard code-prescribed 3-second gust. The final
geometry, including variation in plate depth and wire spacing, resulted in a global
natural frequency that successfully achieved this goal while still adhering to the
desired architectural aesthetics.
Fabrication of the light column was no small task. A custom jig was fabricated to
hold all 52 plates in the correct location and radial orientation. The jig was then
placed into a screen fabrication machine, which is similar to a lathe, where the
wire is continuously wrapped in a helical fashion around the section. During this
process, the wires are resistance welded to the outside of the plates. The resistance
weld was tested to confirm it had the capability to achieve the plastic capacity of
the wire in bending as needed for the shear flow in the cross-section. Once completed, each section was joined together from the inside of the column in the shop
by manually welding the plates together with complete joint penetration welds.
The light column was shipped as one piece and erected in place within a couple
of hours. As expected, once it was installed it was protected in plastic wrapping
until the opening of the park a few months later. In all, the park with its iconic light
column has been well received by the community. The light column, which acts as
a functional piece of public art, has achieved the goal of contributing to the identity
of the area for residents and visitors alike.

JOSEPH YAMIN, P.E., is an associate at Leslie E. Robertson Associates
(LERA; www.lera.com) in New York City.

V-shaped stainless steel wire is helically wrapped around
the perimeter and welded to each of the 52 vertical plates.
Wire spacing of 0.033 inch was controlled to give the desired
openness in the column to allow light to shine through. Photo:
Leslie E. Robertson Associates

november 2017

csengineermag.com

31

The bridge translates the Montreal data it has collected over the course of the day into a series of data visualizations. Pulling from a wide variety of data
sources, including weather, traffic, news, and social media, every show is updated in real-time and is totally unique. The ever-changing content makes the
Jacques Cartier Bridge a barometer of Montreal life. Photo: The Jacques Cartier and Champlain Bridges Incorporated (JCCBI)

Illumination of Montreal’s
Jacques Cartier Bridge
Creating the world’s most connected bridge.
An iconic architectural feature of the Montreal skyline by day, the

Jacques Cartier Bridge now shines with an innovative lighting signature that celebrates the unique engineering of its historic structure.
Thanks to intelligent programming connected in real-time to Big Data
and social media networks, this bridge is by most measures the most
connected bridge in the world. It comes alive every night and changes
constantly, in sync with Montreal’s seasons, weather, traffic, and social
media activity.
A flagship project for the city’s 375th and Canada’s 150th anniversaries, the illumination of this steel colossus was a major challenge. This
project unites the bridge with the city and its citizens by combining
expertise in civil engineering and large-scale project management with
the creative talent of Moment Factory and six local design firms.
Moment Factory is a Montreal-based, multimedia studio with a full
range of production expertise. Its team combines specializations in
video, lighting, architecture, sound, and special effects. Since its inception in 2001, Moment Factory has created more than 400 unique shows
and destinations. Productions span the globe and include such clients
as Los Angeles Airport, Microsoft, NFL, Sony, Toyota, the Sagrada
Familia in Barcelona, Madonna, and Royal Caribbean.
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About the project

Lighting is directed to four areas of the bridge’s steel superstructure —
piers, turrets, interior core or “heart,” and exterior façade or “skin.” A
soft lighting is directed inward toward the heart of the structure, minimizing light loss and distractions to vehicles. A dynamic lighting of the
exterior skin is directed outward toward the surrounding metropolis.
The art concept was created by Moment Factory in collaboration with
six Montreal multimedia and lighting studios — Ambiances Design
Productions, ATOMIC3, Éclairage Public/Ombrages, Lucion Média,
Réalisations, and UDO Design. The Jacques Cartier and Champlain
Bridges Inc. provided project management. Engineering work was
done by a WSP-AECOM consortium. Pomerleau installed the lighting
system that features lighting technology by Lumenpulse and Philips
Lighting.

From sunset to sunrise

An iconic landmark by day, the bridge takes on a new life at night. As
the sun sets, the bridge awakens, bringing light, movement, and data
to the structure. During the course of the night, the bridge uses these
features to tell the evolving story of Montreal and its ongoing rhythms.
The following morning, as the day breaks, the bridge’s pulse fades into
the sunlight, waiting for its next turn to shine.
The energy of Montreal is represented through a subtle play of light on
the bridge’s exterior skin. For 52 minutes each hour, the bridge pulses
with the city’s social conversations as tracked on Twitter in real-time.
The intensity, speed, and density of these light fragments changes depending on how often Montreal-related hashtags are liked and shared.
Viewers create a unique colored spark by sending a tweet directly to
the bridge’s own dedicated hashtag, #illuminationMTL.

A combination of projectors and tube lighting illuminates the steel superstructure
to reflect the activity of the city. Photo: The Jacques Cartier and Champlain Bridges
Incorporated (JCCBI)

On every hour, at night, eight-minute animations create a Big Datadriven show that visually translates Montreal’s activity and mood
based on different types of daily data: the weather, traffic, news, major
events, and more. This changing content makes the bridge a true barometer of Montreal life. With 53 data points in 11 categories collected
every day in real time, the possibilities to mirror Montreal’s energy are
infinite.
The bridge also changes hue with the seasons thanks to a 365-color
calendar. Day after day, the bridge’s heart gradually changes from an
energizing spring green to a radiant summer orange, a voluptuous fall
red, and finally an icy winter blue. Like the forested mountain after
which the city is named, the colors change gently with the seasons; the
light subtly evokes the passage of time as an enduring artistic expression that reflects its surrounding ecosystem.

More than 250 participants from all professional backgrounds worked on the bridge’s
lighting for more than two years. Photo: Moment Factory

The numbers

•
•
•
•

•

Additionally, sensors installed on the bridge track vehicle, bicycle, and
pedestrian traffic, as well as wind speed, wind direction, and precipitation levels.

•

Watch a video about the bridge’s illumination at https://youtu.be/XaNNAVPGS4Q

•

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

•

•

•

•

87 years: The Jacques Cartier Bridge has been a Montreal icon for
close to a century, a jewel of civic heritage, and a source of pride
for Montrealers since its inauguration in 1930.
600 meters long + 15,650 tonnes of steel.
2 times larger than the Eiffel Tower, which is 300 meters in height
and contains 7,300 tonnes of steel.
250+ participants from all professional backgrounds worked on
the bridge’s lighting for more than two years, including engineers,
creatives, lighting designers, project managers, programers, rope
access technicians, steelworkers, electricians, traffic officers, and
more.
10 years of operation and maintenance were secured in the illumination project budget.
53 Big Data points classed into 11 categories are consolidated into
each hourly show.
500 light points, representing the most recent and most-liked
Tweets, circulate simultaneously on the bridge’s skin.
2,807 lights: A combination of projectors and tube lighting illuminates the steel superstructure to reflect the activity of the city.
50,000 hours: Estimated minimum lifespan of the energy-efficient
LED lighting technology.
10.4 kilometers of cabling for data transfer and electrical power
are needed to illuminate the bridge.
10,000 mounting systems secure the lighting fixtures to the steel
supports on the bridge (about five per light).

november 2017

csengineermag.com

33

ADVERTORIAL

Reinforced Earth | reinforcedearth.com

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

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

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.

The Reinforced Earth Company
introduces

InspirArch
InspirArch
The Reinforced Earth Company
introduces

™

™

Composite Arch Bridge System

Composite Arch Bridge System

A high-performance and proven bridge solution.

A high-performance and proven bridge solution.
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© 2017, The Reinforced Earth Company. InspirArch is a trademark of The Reinforced Earth Company. Reinforced Earth, the Reinforced Earth Logo, and the cruciform panel shape are registered trademarks of The Reinforced Earth Company.
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NATURAL DEFENSES
Study quantifies the economic
value of coastal wetlands.

A new scientific study reports that coastal wetlands significantly reduce annual flood losses and catastrophic damages from storms such as
this year’s devastating hurricanes. Led by a team of scientists from the
engineering, insurance, and conservation sectors, including researchers at University of California (UC) Santa Cruz, the study found that
coastal wetlands in the northeast United States prevented $625 million
in direct flood damages during Hurricane Sandy, reducing damages by
more than 22 percent in half of the affected areas and by as much as 30
percent in some states.
The study, published August 31 in Scientific Reports (http://nature.
com/articles/doi:10.1038/s41598-017-09269-z), quantified the flood
reduction benefits provided by coastal wetlands across the northeastern
United States during Hurricane Sandy, as well as the benefits provided
annually in Barnegat Bay in Ocean County, N.J. It used the risk industry’s latest and most rigorous high-resolution flood and loss models and
an extensive database of property exposure to show the correlations
between property value and wetland presence, and between wetland
extent and avoided flood damages.
The vast majority of public and private funding for coastal infrastructure goes toward built structures (e.g., concrete), with only about 3
percent going to restoration of natural infrastructure (e.g., wetlands),
according to a recent analysis by UC Santa Cruz researchers. The
authors of the new study said their findings make a clear case for reallocation of this coastal investment portfolio, particularly after disasters
such as Hurricane Sandy.
“Wetlands can be incredibly effective at reducing property damages
from catastrophic storms, and these effects can be clearly understood
by combining state-of-art engineering models with coastal ecology
and economic analysis,” said lead author Siddharth Narayan, a coastal
engineer at UC Santa Cruz. “Coastal habitats provide benefits that
represent hundreds of millions of dollars in annual savings along the
U.S. East Coast.”

Clear correlation

The study showed a clear correlation between wetland cover and
avoided property damages: the greater the extent of the wetland, the
more protection it provides. Even relatively degraded wetlands in
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highly urban areas like New York City provided hundreds of millions
of dollars in flood protection during Hurricane Sandy, preventing $140
million in flood damages in New York and $425 million in New Jersey.
In addition, the study demonstrated that coastal wetlands provide
important coastal protection services year-round. Annual flood losses
in Barnegat Bay were 16 percent lower in places that had conserved
their marshes than where the marshes were gone. In places that were
1.5 meters or less above sea level, the relative annual risk reduction
benefits from wetlands were as high as 70 percent.
The study was led by UC Santa Cruz, The Nature Conservancy, and the
Wildlife Conservation Society in association with Risk Management
Solutions (RMS) and Guy Carpenter & Company, with funding from
Lloyd’s Tercentenary Research Foundation (LTRF). This partnership
between the conservation, engineering, insurance, and risk management sectors was born out of the realization that coastal development
and climate change will continue to increase the risks to people and
property from flooding and storm surge, and that protecting coastal
habitats can mitigate some of these risks. Coastal habitats are natural
defenses that can help reduce risk in a cost-effective way, adapting to
changes in the environment and providing multiple benefits to society.

Conservation and restoration

In a connected report from Lloyd’s (http://www.lloyds.com/coastalresilience), the partners identified how the findings in the Scientific Reports paper can be used to fund wetland conservation and restoration.
Before a disaster strikes, investments in habitat conservation that reduce
coastal risk could reduce premiums on insurance and insurance-linked
securities (such as resilience bonds). In this way, habitat restoration
could pay for itself in savings. After a disaster strikes, private insurance
and public recovery funds can support wetland conservation, with the
benefits of further reducing insurance premiums and building coastal
resilience against future disasters. The risk and insurance industry can
play a critical role in wetland restoration for disaster prevention and
recovery.
The magnitude of the benefits was surprising given how many coastal
wetlands already have been lost throughout the region. For example,
wetlands did not reduce as much damage in New York in part because
of their extensive loss in past decades. At the same time, even relatively
small, thin bands of wetlands serve as an effective first line of defense,
and they can be restored to build coastal resilience.
“Our models traditionally focus on man-made coastal defense structures, or on other gray architecture solutions, like elevating properties

above sea level,” said coauthor Paul Wilson,
vice president of model development at RMS
and an expert in hurricane and storm surge.
“This study is pioneering because it applies
cutting-edge modeling science to natural defenses, and it allows us to put a financial value
on the role wetlands play in protecting our
coastal communities against storm surges.”
Quantifying the economic value of natural
defenses will increase their relevance and
inclusion in coastal management priorities.
Although the risk-reduction role of coastal
wetlands is often included in risk models, it is
not clearly recognized by risk modelers, insurers, brokers, and clients. The risk-reduction
role of wetlands can be straightforwardly included in the products of the risk and engineering sectors, and thus more readily considered
in coastal development and habitat restoration
decisions.
“Although these might be strange bedfellows, engineers, insurers, and conservationists
can come together to save people, property,
and nature,” said coauthor and project lead
Michael Beck, lead marine scientist for the
Nature Conservancy and a research associate
at UC Santa Cruz. “Our work together shows
where we can find innovative solutions for
reducing flood risk and conserving wetlands.”
“Lloyd’s Tercentenary Research Foundation
aims to fund cutting-edge scientific research
that contributes positively to society; this principle is embodied in the ongoing project led
by the University of California at Santa Cruz,”
said Jean-Bernard Crozet, trustee of LTRF and
head of underwriting modeling at MS Amlin.
“Coastal ecosystems such as coral reefs, mangroves, and salt marshes play a fundamental
role in reducing the risk of storm surge. The
LTRF believes that improved quantification
of these benefits will, in turn, lead to better
management and conservation of these natural ecosystems, contributing not only to risk
reduction along our coasts but to our planet’s
sustainability in the long run.”
The project was supported by LTRF with additional support from the Science for Nature
and People Partnership (SNAPP).

Information provided by University of California
Santa Cruz (www.ucsc.edu).

Arcadis leads design to strengthen Manhattan’s coastline
Arcadis was selected as engineer of record for the Federal Emergency Management
Agency (FEMA) flood protection multiphase design of New York City’s East Side
Coastal Resiliency (ESCR) Project in the borough of Manhattan. Arcadis is part of
a team supporting New York City’s efforts to safeguard the Lower East Side against
severe weather events and continued sea level rise.
The ESCR Project, led by the Mayor’s Office of Recovery and Resiliency, is an urban
flood protection solution spanning 2.5 miles of Lower Manhattan, including the East
Side, and is the first element of coastal storm and sea leave rise defense system for the
East Side and Lower Manhattan.
“New York City is particularly vulnerable to the effects of sea level rise as proven by
Hurricane Sandy’s economic impacts on the city’s dense population and business centers
as well as underground infrastructure,” said Peter Glus, Arcadis city executive for New
York City. “Our team brings a wealth of expertise in climate change adaptability and
resilience from our Dutch heritage and from our experienced engineers who designed
flood protection systems across the Louisiana coast following Hurricane Katrina.”
Following completion of ESCR’s conceptual design and preliminary design phases,
Arcadis was selected as part of a multidisciplined engineering team contracted by the
New York City Department of Design and Construction during the final design phase
of the project.
In collaboration with the City of New York and local communities, Arcadis will design
flood protection solutions that merge into the urban fabric for 200,000 residents and
21,000 businesses. As the five-year anniversary of Sandy approaches, these solutions
will strengthen coastal defenses and improve community enjoyment of existing parks
while offering future flood protection and environmental benefits. Arcadis will also
develop supporting documentation necessary for changes to FEMA flood hazard maps.
Design features will incorporate a combination of architectural floodwalls, bridging
berms, embankments, moveable floodgates, and interior drainage improvements, all
integrated with East River Park amenities to include recreational facilities and pedestrian
and bicycle pathways.
Information provided by Arcadis (www.ucsc.edu).
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flow
simulation

USGS redesigns MODFLOW 6 groundwater modeling software.

MODFLOW 6, the newest version of the world’s most widely used ground-

water modeling software, is now available for download from the U.S.
Geological Survey (USGS). Redesigned to improve user experience
and accommodate future features, MODFLOW 6 introduces a model
coupling framework to the program that, according to USGS, has been
used by academics, private consultants, and government scientists for
more than 30 years to accurately, reliably, and efficiently simulate
groundwater flow.
Originally released in 1984 and updated in 1988, 1996, 2000, and 2005,
the sixth core version of MODFLOW was redesigned from the ground
up to incorporate many of the new advances in groundwater modeling
developed during the last decade. Many of these new advances are
based on the use of more flexible grids to discretize an aquifer system
or the capability to couple other hydrologic processes with groundwater flow.
MODFLOW 6 uses an object-oriented framework that allows new
packages and models to be added to the software and allows any number of models to be tightly coupled together at the matrix level, with
special emphasis placed on designing a program that can be expanded
in the future.
The groundwater flow model is the first to be released in the MODFLOW 6 framework. It supports regular MODFLOW grids consisting
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This figure shows a triangular grid in which the size of the triangular cells is reduced
in areas with relatively large hydraulic gradients, such as around the shoreline of
a lake, near pumping wells, and along a stream. This type of layered grid can be
represented using the Discretization by Vertices (DISV) Package in MODFLOW 6.
Image: U.S. Geological Survey (public domain)

of layers, rows, and columns, and it also supports more flexible grids
that may conform to irregular boundaries or have increased resolution
in areas of interest. Solutions for solving groundwater flow can be formulated using a Newton-Raphson approach or the traditional approach
available in previous versions. There are also methods for handling full
three-dimensional anisotropy.
To modernize user interaction with the program, the MODFLOW 6
input structure was redesigned. Within package input files, information
is divided into blocks, and informative keywords are used to label numeric data and activate options. This new input structure was designed
to make it easier for users to adjust simulation options in an intuitive
manner, reduce user input errors, and allow new capabilities to be
added without causing problems with backward compatibility.
The USGS is beginning to transition to the MODFLOW 6 model code
for the simulation of groundwater systems. The program has been
rigorously tested and reviewed, and new capabilities are under development. It is expected that this new version will keep MODFLOW as
the simulation code of choice by the groundwater community.
MODFLOW 6 software and user guides are available for download at
https://water.usgs.gov/ogw/modflow/MODFLOW.html.
Information provided by the U.S. Geological Survey (www.usgs.gov).
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Lightweight 120-inch CCFRPM pipe installed underneath Bulls Bridge.

power plant rehab
Fiberglass-reinforced pipe replaces 100-year-old
penstocks at a Connecticut hydroelectric plant.
By Erin Boudreaux and Stuart Piermarini

In the early 1900s, the New Milford Power Company successfully
completed the first commercially viable hydroelectric power plant on
the Housatonic River in Connecticut. The project, Bulls Bridge Development, broke ground in spring 1902 and was in operation by 1903.
Bulls Bridge was named after the Bull family, who had lived in the
area for generations.
The Bulls Bridge Power Plant, now owned by FirstLight Power Resources, is part of its five-station hydroelectric operation along the
Housatonic River, which includes the Falls Village plant in Canaan,
the Rocky River plant in New Milford, the Shepaug plant in Southbury,
and the Stevenson plant in Monroe.
The Bulls Bridge Power Plant generates as much as 8.4 megawatts
as a run-of-the-river hydroelectric facility with a discharge capacity
of 1,250 cubic feet per second. This run-of-the-river facility diverts a
portion of the river flow upstream of the main dam into a 2.5-mile-long
power canal leading to the forebay gatehouse and the recently replaced
penstocks. The original, 420-foot-long, 13-foot- and 8-foot-diameter
steel penstocks dropped 98 feet from the forebay to the powerhouse.
The plant still generates power with the six original horizontal, doublerunner, Francis turbines.
Each year since 2013, the aging Bulls Bridge penstock had to be dewatered, inspected, and repaired as necessary. The penstocks were exhibiting deformation and corrosion at the saddle supports. In 2013 and
2014, numerous metal plate patches and weld repairs were required
to mend leaks on the 13-foot- and 8-foot-diameter penstocks, but reliability concerns led to a need for rehabilitation or replacement of the
100-year-old penstocks.
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Fill material was placed approximately 2 feet above the pipe centerline,
leaving 3 feet exposed.

Gomez and Sullivan Engineers of Utica, N.Y., evaluated alternatives
for replacement or rehabilitation of the steel penstocks. Four alternative solutions were developed and evaluated:
• replace the existing 13-foot-diameter penstocks in-kind;
• replace both penstocks with a single, 14-foot by 14-foot cast-in-place
concrete box type penstock or a single 15-foot-diameter steel penstock;
• replace both penstocks with two, 10-foot-diameter fiberglass-reinforced
(FRP) penstocks; or
• rehabilitate the existing penstocks and foundations.
Evaluations focused on four possible replacement materials: steel,
concrete, HDPE, and fiberglass.
“The alternatives analysis report provided to FirstLight by Gomez and
Sullivan recommended either an in-kind replacement of the existing
steel pipe or replacement with new fiberglass pipe,” said Ben Sawyer,
civil/structural engineer, Gomez and Sullivan. “FirstLight selected
the fiberglass replacement alternative because that alternative was the
most cost effective option that still provided a similar amount of net
generation compared to the existing configuration. FirstLight had also
previously used Hobas pipe at the nearby Rocky River Project and had
a good experience using Hobas pipe at that site.”
The penstocks were replaced between September 2015 and January
2016 with 10-foot-diameter centrifugally cast, fiberglass-reinforced,
polymer mortar (CCFRPM) pipe. Hobas Pipe USA manufactured 600
feet of 10-foot (120-inch) CCFRPM pipe for this replacement project.
After FirstLight selected FRP, it had to choose between Hobas and
another option. FirstLight’s experience with Hobas on the Rocky River
Penstock had much to do with it. The selection criteria included quality control/quality assurance program, product uniformity, coupling
sealing surface, assembly technique, joint testing, interior and exterior
smooth finish, domestic manufacturing facility, proven at large diameters and wall thickness, and engineering technical assistance.
Installation posed its own challenges. The steep job site was located
in a remote area with a section under an existing highway bridge with

“The rig involved a long I-beam connected to a column,” Sawyer said.
“The column was composed of two hollow steel square tubes with one
sliding inside the other and held in place with steel pins. Wheels were
attached to the bottom of the column. The end of the beam not connected to the column was attached to the arm of an excavator which
could then drive the rig through a section of pipe and extend the column to lift the pipe off the ground. Then the rig was driven up to an
installed section of pipe and the column could be lowered to drive the
rig into the installed pipe and butt the new section of pipe against the
installed section.”

Bancroft Contracting, Corp. designed an onsite transportation
device used to install the pipe under the bridge.

low overhead clearance. It was also necessary to construct a temporary
road and crane pad to access the penstock replacement area from midway along its route from the forebay to the powerhouse.
Bancroft Contracting Corp. of South Paris, Maine, the installation
contractor, designed an onsite transportation device to install the pipe
under the bridge.

The new penstocks were partially buried 2 feet above the spring line,
utilizing no cradles for support to optimize installation cost. The fill
material was placed to about 2 feet above the pipe centerline, leaving 3
feet exposed. The CCFRPM pipe was designed and manufactured with
an operating pressure of 50 pounds per square inch to accommodate
the operating pressure of the line. The penstock was put into service
during January 2016.
ERIN BOUDREAUX is marketing manager for Hobas Pipe USA
(www.hobas.com). STUART PIERMARINI is engineering and compliance manager
with FirstLight Power Resources (www.h2opower.com/firstlight-power), which
specializes in hydroelectric power generation in Ontario, Canada and the
Northeastern U.S.
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living retaining walls
Geocellular vegetated walls offer design flexibility and low
environmental impact.

The use of earth retention structures has expanded in recent years

as civil construction work has spilled over onto sites with irregular
topography, especially related to transportation upgrades. Retention
walls are used in place of simple earth slopes, generally dictated by the
severity of grade change and the availability or cost of land within the
project site.
Conventional construction methods use heavyweight objects to hold
back the soil, such as concrete cribs and steel sheet piles. These conventional earth retention structures are cumbersome and require multiple
components to overcome the passive earth pressures and resist erosion
due to stormwater runoff. However, this costly and time-consuming
process is not applicable in all scenarios; a more versatile and lower
environmental impact solution is required.

3D geocellular vegetated walls

A natural alternative to steel or concrete walls are GEOWEB geocellular walls. They offer green aesthetic appeal and a flexible nature that
can be designed for a variety of wall configurations and conformance
to native landscapes. Readily adapted to a wide range of site conditions, GEOWEB retaining walls are particularly suited for foundation
conditions composed of predominately compressible soils. Their
relative light weight and flexibility allow them to perform better than
solid-faced mechanically stabilized earth (MSE) walls in soft soils and
seismic zones, as well as tolerate greater differential settlements than
rigid walls.
GEOWEB wall sections are also light and easy to install. Conventional
wall units are heavy and unwieldy, contributing to potential worker
injury. An interconnected cell structure allows cutting of GEOWEB
sections to fit around pipes, guardrails, trees, and other obstructions
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without compromising the system’s structural integrity. This flexibility
also allows conformance to landscape contours for a more organic wall
design.
A unique feature of multi-layered geocellular walls are their horizontal
terraces and exposed outer fascia cells at the wall set-back. This creates
a natural environment for selected sustainable vegetation to grow. The
open fascia is also highly permeable — acting as multiple “planting
pots” where rainwater can infiltrate, minimizing runoff. This allows
design for low-impact development and green infrastructure. Where
vegetation is not desired, aggregate infill maintains the system’s permeability.
The HDPE GEOWEB material tolerates environmental stresses — it
resists cracking, spalling, and corrosion that degrades concrete, steel,
and timber-based systems; and also resists chemicals and freeze-thaw
action.

Design flexibility

Flexible geocellular walls are adaptable to specific wall types, including:
• Steepened slopes — Layered wall structure without requirements for
additional earth reinforcement when over structurally stable soil embankment.
• Reinforced walls — fully confined wall facing that is united with the
backfill using a variety of tie-back systems (e.g., geogrids).
• Gravity walls — Completely configured with geocell layers; effective
when tight space constraints do not permit the use of reinforcement
layers.
Selection of the appropriate earth retention system is influenced by a
number of factors, including surcharge loadings, wall height and batter,
reinforcement requirements, site soil conditions, space accessibility
and restrictions, availability of suitable backfill materials, project economics, and the desired aesthetics of the completed project. A project
evaluation from the manufacturer can determine design feasibility.
Information provided by Presto Geosystems (www.prestogeo.com).

Battery energy storage systems are beginning to reshape how the
grid is built, operated, and expanded.
By David Smith

In an age of seemingly never-ending technology disruption — think

iPhones, Uber, and driverless vehicles — the grid, that ubiquitous
system of power lines, substations, switches, utility poles, and transformers, has been conspicuously slow to evolve. Recently, however,
some exciting changes in energy storage have entered the scene and are
changing the future of the grid.
Batteries, specifically the large tractor trailer-sized variety, are beginning to reshape how the grid is built, operated, and expanded. Increasingly, as costs have declined and performance has improved, these
“grid-scale” batteries are being used to store and discharge bulk power
in support of electric grid operations, improve power quality and reliability, avoid costly system expansions, and provide utility planners
with new-found flexibility.
To appreciate the impact battery energy storage systems (BESS) will
have going forward, it’s important to understand the inherent inefficiency of the power grid as it has been built-out and operated during
the last 120 years to meet the uneven demands placed on it. Capacity to
meet the peak demands of daytime and hot summer days goes unused
during non-peak times. It is estimated that 25 percent of grid infrastruc-

ture and assets are needed less than 400 hours per year. Considering
the country’s power system is made up of approximately $1 trillion
of capital equipment, this means roughly $250 billion is used only 5
percent of the time.
This capital inefficiency has not gone unnoticed by policy makers and
regulatory authorities. Aside from utility programs and incentives designed to induce curtailing demand and/or shifting usage to off-peak
periods, not much has been done to improve inefficiencies. Batteries,
however, are changing the game. Deployed on the customer side of the
meter or connected directly to a utility distribution system, batteries
can reduce the need to build expensive peak capacity, while at the same
time help meet growing demand.
In Brooklyn, N.Y., Con Edison’s Brownsville substation is being taxed
beyond capacity on most weekdays during the summer. The cost to
upgrade Brownsville and safely handle the growing load is estimated at
$1 billion. The cost to deploy energy efficiency, distributed generation,
and battery storage systems to reduce and/or shift loads comparable
to the required capacity increase is approximately $250 million. The
math alone is compelling: Con Edison rate payers could enjoy potential
savings of $750 million! Burns is designing a microgrid for three adjanovember 2017
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cent hospitals that receive power from Brownsville. The microgrid will
seek to lower total demand by 8 MW using a combination of batteries,
fuel cells, and solar.
In addition to New York State’s regulatory shift toward energy storage,
a growing number of states and utilities are beginning to follow suit,
using distributed generation and other non-wires alternatives (NWA) to
optimize the grid and unlock system capacity. California’s storage initiative calls for 1.3 gigawatts by 2020. Hawaii, Massachusetts, Nevada,
Washington, and Oregon also have legislation or programs in place,
setting targets for battery energy storage. Even New York City — in
response to grid congestion issues as exemplified by the Brownsville
substation overloading — has set a 100-MW battery target by 2020.
Even in places and applications where there are no incentives or policy
targets, grid-scale batteries are proving their value. At the Navy Yard
in Philadelphia, the Philadelphia Industrial Development Corporation
owns and operates a 30-MW electric grid. Burns, as owner engineer,
is supporting the deployment of 1-2 MW of battery storage to reduce
peak load, defer costly substation expansion, and earn new revenues
through demand response and other electric market programs. This
“stacking” of benefits reflects the versatility and appeal of dispatchable
battery storage.
Another benefit of batteries is that they can store power from renewable energy such as solar and wind. These intermittent resources don’t

always produce power when it is needed most; however, batteries can
store excess electricity during low-demand periods and discharge at
peak times. Coupling batteries with renewable energy promises to
significantly disrupt how power is generated and distributed, and represents dramatic progress toward decarbonizing the grid.
This shift is already happening, as new large utility-scale plants based
on hybrid power systems are being designed and built to combine
renewables, BESS, and conventional generation. Burns is assessing a
hybrid power plant and microgrid that would combine as much as 20
MW of solar PV, 10 MWH of batteries, and 20 MW of reciprocating
engines for a major Midwest international airport seeking resilience,
power reliability, and net-zero carbon emissions — all at a cost competitive with conventional grid power.
It has been some time since Thomas Edison’s power plant first supplied electricity on Pearl Street in lower Manhattan to a network of
400 lamps in 1882, but with the cost of both batteries and renewables
continuing to drop, and with the pace of technological advances, the
grid is on the cusp of a great leap forward!

DAVID J. SMITH, director of Energy Services for Burns Engineering Inc. (www.
burns-group.com), has more than 30 years of diverse energy industry experience. This article is republished with permission from Burns Insight (www.
burns-group.com/what-were-up-to/blog).
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URBAN GREEN
New York City completes construction
of more than 400 rain gardens.
The New York City Departments of Environmental Protection (DEP)

and Design and Construction (DDC) completed a $7.3 million project
to construct approximately 300 specially designed rain gardens in the
Queens neighborhoods of Sunnyside, Maspeth, and Ridgewood. DEP
and DDC also announced the addition of approximately 115 specially
designed rain gardens to the northern Queens neighborhood of Flushing.
Each rain garden has the capacity to collect and absorb as much as 2,500
gallons of stormwater when it rains. Modeling shows that, together,
the 415 rain gardens will capture an estimated 53 million gallons of
stormwater each year, easing pressure on the sewer system and reducing overflows into Newtown Creek, Flushing Creek, and Flushing Bay.
DEP funded the projects and DDC managed construction.
Continued construction of rain gardens and other green infrastructure,
including in city parks, schools, and public housing, will work in conjunction with more traditional upgrades to the sewer system to improve
the ecological health of the waterways. This includes the $349 million
Combined Sewer Overflow retention tank that went online in 2007 and
more than $40 million in sewer upgrades to increase flow to the Tallman Island Wastewater Treatment Plant.

Ongoing projects include a $132 million sewer separation project in
College Point that will reduce overflows by nearly 50 million gallons a year and permanently close three combined sewer outfalls into
Flushing Bay. In addition, a $33 million project is making significant
modification to key junction points in the area’s sewer network, which
will prevent approximately 225 million gallons of combined sewer
overflow each year, according to DEP. The agency is also investing
$34 million to dredge Flushing Bay and build wetlands.
DEP has developed standard designs, specifications, and procedures
for building green infrastructure in the streets and sidewalks of New
York City. The rain gardens are built in city sidewalks and do not result
in the loss of any parking spaces. They resemble standard street tree
pits, except that they vary in size and have curb cuts that allow stormwater to enter and overflow if it becomes saturated.
In partnership with the Departments of Transportation and Parks and
Recreation, DEP conducts an extensive site-selection process that includes geotechnical investigations and surveys. During construction,
the rain gardens are excavated to a depth of 5 feet and are then backfilled with layers of stone and engineered soil. These layers contain void
spaces that store the stormwater and promote infiltration. The addition
of hardy plants further encourages infiltration through root growth and
increases the capacity of the rain garden through evapotranspiration.
The rain gardens are designed so that all the stormwater is absorbed in
less than 48 hours and dedicated maintenance crews ensure that they
are functioning properly, including removing any trash that may have
accumulated and pruning the trees and plants. The crews are active
seven days a week, visiting each rain garden approximately once a
november 2017
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To date, more than 3,000 rain gardens have been built throughout New York City with 1,500 currently under
construction and thousands more planned during the next several years.

week. Additional crews will continue to be added as the program expands.
DEP primarily builds rain gardens in neighborhoods that are serviced
by combined sewers. Within these neighborhoods, locations for the
rain gardens are initially chosen by DEP engineers who, armed with
maps of the local sewer systems, walk the streets and identify sidewalk
locations that are upstream of a catch basin and have the room necessary to accommodate a garden.
This initial group of potential locations is then reviewed by the Department of Transportation to ensure that they meet all necessary pedestrian and vehicle clearance requirements and the Department of Parks
and Recreation, which provides guidance on trees and planting plans.
Soil samples are then taken from the approved locations to ensure they
can absorb the necessary amount of stormwater. The extensive survey
and testing ensures that each site functions as designed. The locations
that meet all these requirements will then be approved for construction.
New York City, like other older urban communities, is largely serviced
by a combined sewer system where stormwater and wastewater are
carried through a single sewer line to treatment plants. The city’s 14
treatment plants can manage and treat to federal Clean Water Act standards all the wastewater produced in New York City on a dry weather
day, or about 1.3 billion gallons, on average.
On a rainy day they have the capacity to clean more than twice the dry
weather flows. However, during intense precipitation events, storm46
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water that falls on the city’s impervious surfaces exceeds that capacity
and overflows can be discharged into local waterways. If the overflows
were not discharged, the city’s treatment plants would be flooded and
severely damaged and wastewater could backup into homes and businesses.
During the last decade, the city has invested more than $10 billion in
upgrades to wastewater treatment plants and related efforts to reduce
combined sewer overflows. Although testing confirms that the water
in New York Harbor is cleaner today than it has been in more than a
century, overflows remain the city’s primary harbor water quality challenge.
As traditional “grey” infrastructure upgrades became increasingly
expensive, the NYC Green Infrastructure Plan was launched. An
alternative approach to improving harbor water quality, it combines
traditional infrastructure upgrades and the integration of green infrastructure to capture and retain stormwater runoff before it can enter the
sewer system and contribute to overflows.
New York City and New York State entered into a Modified Consent
Order that formalized the city’s inclusion of green infrastructure as an
important component of its plan to reduce combined sewer overflows
into local waterways and improve the ecological health and cleanliness
of New York City harbor water.
Information provided by New York City Department of Environmental Protection
(http://nyc.gov/dep).

the
t
h
g
i
r
Do it t time!
firs

Effective sediment control

It is our environment and let’s take care of it with
natural and biodegradable products.
Failures not only require reconstruction, but also create extremely expensive and
irreversible damage to our ecosystem.
Use of these synthetic materials
not only have the cost of materials,
but also the removal, hauling and
landfill costs.

Use biodegradable
coir wattles. No
need for removal.
They completely
biodegrade while
becoming mulch
and improving soil.

Use natural coir channel liners and coir wattle check
dams to keep sediment in place.

Rock check dams typically result in poor
performance, and difficult maintenance.
Require to spray
herbicides to control
vegetation which
creates unnecessary
threats to all of us.

Easy maintenance for high
performance with an aestheticallypleasing look to support
sustainable ecosystem.
Plastic nets in erosion
and sediment control
products create
threats to wildlife.

155 Andrew Drive, Stockbridge, GA 30281

Use completely biodegradable coir
erosion and sediment control products.

Quality products!
Excellent customer service!
Competitive pricing!

1-800-760-3215 | www.rolanka.com | https://www.facebook.com/ROLANKAINC

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

long-lasting

pavements

Adequate and uniform compaction of road materials such as soils,

aggregate bases, and asphalt pavement materials is one of the most
important requirements in roadway construction. It is indispensable to
strive for high-quality compaction to ensure long-lasting performance.
Intelligent Compaction (IC) — which uses modern vibratory rollers
equipped with an integrated measurement system, an onboard computer reporting system, GPS-based mapping, and optional feedback
control — helps improve compaction quality control.
The Federal Highway Administration (FHWA) and pavement engineering firm The Transtec Group published two IC technical briefs to
help construction teams and organizations effectively and efficiently
implement IC:
• Specification for Intelligent Compaction, and
• Color-Coded IC Maps

“Intelligent Compaction provides crews with continuous compaction
control with real-time monitoring,” said George Chang, Ph.D., director
of research at The Transtec Group. “IC can help the roller operator
better control and achieve the coverage for compaction, which is very
difficult to do without guidance.”
Chang has extensive experience in pavement engineering consulting,
research, training, and pavement software development. He has been
actively involved in many projects that relate to pavement surface
characteristics, including friction, smoothness, texture, and tire-pavement noise; materials structure design; and intelligent construction
technologies. He has developed many pavement engineering software
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applications that have been used as standards around the U.S. and the
world. He also co-founded the International Intelligent Construction
Technologies Group (IICTG; www.iictg.org) association in 2016.

Specification for Intelligent Compaction

The Specification for Intelligent Compaction Technical Brief (FHWAHIF-17-037; www.intelligentcompaction.com/downloads/EDC/TechBrief-IC-Spec-20170801.pdf) reviews national and state IC specifications and recommendations for future enhancements. The FHWA
and American Association of State Highway Transportation Officials
(AASHTO) have developed national IC guide specifications and an
increasing number of state agencies have also developed their own IC
specifications. However, there is a lot of variance among the contents
of state IC specifications.
“Without requiring IC in construction specifications, it is very difficult
to make IC widespread,” Chang said. “The goal of the tech brief is to
make complicated technical content more palatable to the public so
they can digest the material in a short-form publication.”
Common elements of IC specifications include IC system requirements, a quality control plan, training, field operation requirements,
data requirements and submission, and measures and payment. This
tech brief provides guidance for state DOTs to customize those elements into their specification.

Color-Coded IC Maps

The Color-Coded IC Maps Technical Brief (FHWA-HIF-17-036; www.

To date, more than 3,000 rain gardens have been built throughout New York City with 1,500 currently under
construction and thousands more planned during the next several years.

intelligentcompaction.com/downloads/EDC/Tech-Brief-Color-CodedIC-Maps-20170731.pdf) outlines guidelines and recommendations
for color-coded maps using IC and paver-mounted thermal profiler
(PMTP) data. These maps include items such as roller passes, asphalt
surface temperatures, and stiffness values.
IC and PMTP systems have been gaining popularity across the U.S.
during the last decade to improve compaction quality and detect
temperature segregation behind pavers. On IC and PMTP systems,
color-coded maps from their onboard displays are used extensively for
monitoring and visual inspection of collected field data and machine
operation.
“Visual inspection in the field is one of the very first steps for quality
and acceptance of construction, such as meeting required roller passes
and coverage and minimum asphalt temperatures,” Chang said. “Using a consistent color palette will make inspections consistent and the
process robust.”

Veta software

IC and PMTP systems gather a tremendous amount of complex geospatial data that poses challenges for data management, analysis, and
reporting. These issues have become the main hurdles during implementation. To address these, the Minnesota Department of Transportation, FHWA, and the Transportation Pooled Fund study, TPF-5(334),
funded development of the Veta software tool (www.intelligentcompaction.com) for IC and PMTP data viewing and analysis.

Veta is a map-based software tool for viewing and analyzing geospatial
data. Currently, Veta can import data from various IC machines and
PMTP scanners to perform editing, filtering, spot test correlation, and
statistical analysis as a post-processing tool.
One of the salient features of Veta is viewing IC and PMTP data as
color-coded maps on top of geographical road or aerial maps to facilitate quantitative interpretation. Key examples are for evaluating
consistency of rolling patterns and for identifying cold blobs or streaks
of asphalt temperature segregation. Veta allows users to select any
specific passes to be viewed, including the last pass or final coverage.
Veta is required in FHWA and AASHTO PP80-17 specifications, and
is increasingly adopted by state highway agencies.
The Transtec Group developed Veta with support from the FHWA.
Veta is free to download at www.intelligentcompaction.com/veta/
current-version. Currently, the Transportation Pooled Fund study,
“TPF-5(334) Enhancement to the Intelligent Construction Data Management System (Veta) and Implementation” (www.pooledfund.org/
Details/Study/583), is leading the effort for enhancing and maintaining
Veta to facilitate national IC/PMTP implementation.
Information provided by The Transtec Group (www.thetranstecgroup.com),
a pavement engineering firm that specializes in pavement design, pavement
research, pavement testing, pavement construction support, and creation of
new pavement software and hardware tools.
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FunambOule is a self-supporting footbridge spanning a pedestrian portion of
Saint-Catherine Street in Montreal, providing a new vantage point where the famous
multicolored suspended balls are at eye level. Photo: James Brittain Photography

view from above

Multidisciplinary collaboration designs self-supporting, moveable
suspension pedestrian bridge.
Curved and lightweight steel trusses are suspended from two independent towers.
A repetition of triangular shapes form the basis for the structural and architectural
expression of the footbridge. Image: Latéral/Architecturama

The result of a multidisciplinary collaboration between architects

and engineers, FunambOule is a self-supporting footbridge spanning
a pedestrian portion of Saint-Catherine Street, in Montreal, Quebec.
Designed by Architecturama and Latéral, the footbridge allows visitors a
new vantage point where the famous multicolored suspended balls are at
eye level. FunambOule was conceived as a self-standing span that can be
disassembled and reassembled at a new location each year.
Reminiscent of tightrope walkers, visitors float six meters above SaintCatherine Street, blending with the multicolored plastic balls. Walking
on the open grating is akin to birds perching on a wire.
Architecturama and Latéral worked jointly to define and optimize the
shape and architectural expression of the project, as well as the overall
constructability. Curved and lightweight steel trusses are suspended
from two independent towers. The curvature of the trusses is the same as
that of the suspended balls. The steel members used were optimized for
transport and easy manipulation.
Several major constraints needed to be considered during design:
• The entire structure needed to be self-supporting. Fixing into the road or
sidewalk was not permitted. Counterweights had to be used to resist wind
and earthquake conditions.
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•

•
•

The shape of the bridge deck needed to follow the catenary shape of
the suspended balls. Enough clearance for a fire truck was also required,
as well as clear height and dimensional requirements for the stairs and
landings.
FunambOule needed to be assembled and disassembled easily. The
structure is stored during the winter. The footbridge was therefore designed
as individual pieces with specific dimensional and weight restrictions.
Architectural expression: The goal was to create an interesting, impressive,
and playful installation that fits in well with the multicolored balls.

A repetition of triangular shapes form the basis for the structural and
architectural expression of the footbridge. Triangulation is a simple and
minimalist articulation while structurally effective. The diagonals and
horizontals for the guard and handrail were designed as elegant thin
tubular steel elements. For structural minimalism, the handrail acts as
a horizontal truss. The steel elements that make-up the footbridge all
act together as a coherent whole, combining architectural expression,
structural efficiency, and constructability.
FunambOule is a finalist for the 2017 Awards for Excellence of the
Canadian Institute for Steel Construction.
Information provided by v2com (www.v2com-newswire.com), an international
newswire specializing in design, architecture, and lifestyle.

The 3,800-foot-long underwater vehicle tunnel is one of the few immersed-tube
tunnels in the U.S. It comprises 11, 16,000-ton concrete elements.

Immersed-Tube Tunnel
Eases Congestion
Design-build phase of ERT P3 project is completed ahead of schedule.
Skanska, leading a joint venture of Skanska, Kiewit Construction,
and Weeks Marine (SKW Constructors), celebrated the official
completion — one year ahead of schedule — of the design-build
phase of the Elizabeth River Tunnels (ERT) project. The completed
ERT project features a new, two-lane tunnel adjacent to the existing,
refurbished Midtown Tunnel under the Elizabeth River, connecting
the communities of Norfolk and Portsmouth, Va. The two-tunnel
configuration, along with enhanced access roads, provides urgently
needed additional capacity for a road considered the “most heavily
traveled two-lane road east of the Mississippi,” according to the
Virginia Department of Transportation (VDOT). Traffic has increased
600 percent since it opened more than 50 years ago.
“[This project] has been a top priority for the Hampton Roads
region for many years,” said Aubrey Layne, Virginia Secretary of
Transportation. “The two-tunnel system and other improvements
allow for smoother, safer flow of traffic between Norfolk and
Portsmouth, a more efficient flow of goods and services, and a better
quality of life for local residents.”
The ERT project represents a successful example of the publicprivate partnership (P3) model, which involved development, design,
construction, finance, and operation and maintenance of the project.

P3s can allow for effective risk recognition and mitigation and more
efficient and accelerated procurement, which was exhibited by the
ERT project, where every phase was completed ahead of schedule.
“Thanks to the P3 model and our use of the design-build process,
we were able to successfully deploy what I call ‘collaborative talent
dynamics,’” said Wade Watson, ERT project design-build director.
“By applying innovative ideas, efficient procurement methods, and
coordination of efforts among all parties in the project, we were able
to complete our work a year ahead of schedule, while maintaining our
usual high safety and quality standards.”
The 3,800-foot-long underwater vehicle tunnel is one of the few
immersed-tube tunnels in the U.S. It comprises 11, 16,000-ton
concrete elements. The tubes were fabricated at Sparrows Point, Md.,
and towed 220 nautical miles down the Chesapeake Bay to the project
site in Portsmouth, Va. They were then immersed and positioned —
one element at a time — in a dredged trench nearly 100 feet at the
bottom of the Elizabeth River and then connected through a series of
locking mechanisms and seals.
ERT has already alleviated congestion issues and saves the average
round-trip commuter between 30 and 60 minutes a day. It also includes
fire, life, and safety modifications and upgrades to the existing
Midtown Tunnel and Downtown Tunnels; interchange modifications
in Norfolk and Portsmouth; and extension of the MLK Expressway
in Portsmouth from London Boulevard to I-264.
Operational control of the tunnels is now the responsibility of
Elizabeth River Crossings (ERC), a joint venture of Skanska and
Macquarie Group.
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“Residents and visitors to the Hampton Roads area are only
beginning to feel the benefits of the improved Elizabeth
River Tunnels system,” said Philip Shucet, Elizabeth River
Crossings CEO. “Our agreement with VDOT requires us
to properly maintain the facilities throughout the term of
the agreement, meaning drivers will enjoy clean and safe
tunnels and the MLK for years to come.”
The ERT project was Skanska’s first P3 in the U.S. It has
two other major P3 projects underway — the I-4 Ultimate
Project in Central Florida and LaGuardia Airport's Central
Terminal B. Skanska is a partner in both the construction joint
venture of Skanska Granite and Lane (SGL Constructors)
and the concessionaire I-4 Mobility Partners, selected by the
Florida Department of Transportation for the I-4 Ultimate.
Currently the largest transportation project underway in
Florida, I-4 Ultimate involves reconstruction of 21 miles of
roadway to accommodate new express lanes, construction of
143 bridges, and associated improvements.
Skanska is a partner in LaGuardia Gateway Partners,
selected by the Port Authority of New York and New Jersey
for redevelopment of LaGuardia Airport’s Central Terminal
B, under a P3 contract. This $4 billion project calls for
LaGuardia Gateway Partners to finance, design, construct,
operate, and maintain a new 35-gate terminal through 2050.
Information provided by Skanska (www.skanska.com). Check the
December issue for a more extensive article about the ERT project.

Report: Global tunnel projects
reach $1.5 trillion
According to a new report from Timetric’s Construction Intelligence
Center (CIC), the total global value of tunnel-related projects currently
tracked stands at $1.51 trillion (all values are U.S. dollars). This
investment will equate to more than 2,326 miles total length of tunnels
to be added globally (according to the 62 percent of CIC global projects
where this information is known), with European projects accounting
for 918 miles of this total.
Europe leads globally with a total pipeline of tunnel projects worth
$574.8 billion. Within Europe, the UK dominates tunnel-related project
investment with a value of $198.4 billion, reflecting the UK investment
in infrastructure mega projects such as Crossrail and High Speed 2.
Asia-Pacific follows Europe with projects valued at $563.8 billion. This
includes the highest value project tracked by CIC, the $80 billion Fuzhou
to Taipei Highway: Taiwan Strait Tunnel. China comes in second to the
UK with tunnel projects valued at $168.6 billion.
The U.S. tunnels project pipeline, as tracked by CIC, currently holds a
value of $149.9 billion.
Project Insight: Global Tunnel Construction Projects is available for
purchase at www.timetricreports.com/report/cn0052pi--project-insightglobal-tunnel-construction-projects.

TRANSFORMING TRANSPORT
Hyperloop One selects 10 potential routes
for study and enters P3 with CDOT and AECOM.

The pod quickly lifts above the track using magnetic levitation and glides
at airline speeds for long distances due to ultra-low aerodynamic drag.
The company made history this summer with the successful completion
of the world’s first full-scale Hyperloop test, achieving record test speeds.

Challenge to identify the strongest new Hyperloop routes in the
world. Following a close assessment of the proposals by a panel of
experts in infrastructure, technology, and transportation, 10 teams
from five countries were chosen from among hundreds of applicants.
Additionally, as a direct result of the Global Challenge, Hyperloop One
and the Colorado Department of Transportation (CDOT), with support
from AECOM, will enter a public-private partnership (P3) to begin a
feasibility study in Colorado.

“The Hyperloop One Global Challenge started as a call to action for
innovators, engineers, trailblazers, and dreamers around the world who
shared our vision of creating a new mode of transportation,” said Shervin
Pishevar, co-founder and executive chairman of Hyperloop One. “The
Global Challenge became a movement of thousands of people from
more than 100 countries over six continents. Like us, they believe that
Hyperloop will not only solve transportation and urban development
challenges within communities, it will unlock vast economic potential
and transform how our cities operate and how we live. Our successful
test this summer made Hyperloop a reality, and now we’re ready to bring
our Hyperloop system to the world.”

With Hyperloop One, passengers and cargo are loaded into a pod, which
accelerates gradually via electric propulsion through a low-pressure tube.

The 10 winning routes connect 53 urban centers and nearly 150 million
people representing Canada, India, Mexico, the United Kingdom, and

Hyperloop One announced the winners of its Hyperloop One Global
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the United States. Their combined distance spans 4,121 miles. They are:
• Chicago-Columbus-Pittsburgh — Team: Midwest Connect, 488 miles,
three urban centers;
• Dallas-Laredo-Houston — Team: Texas Triangle, 640, miles, five urban
centers;
• Cheyenne-Denver-Pueblo — Team: Rocky Mountain Hyperloop, 360
miles, 10 urban centers;
• Miami-Orlando — Team: Miami/Orlando Hyperloop, 257 miles, two urban
centers;
• Bengaluru-Chennai, India — Team: AECOM India, 208 miles, six urban
centers;
• Mumbai-Chennai, India — Team: Hyperloop India, 685 miles, 10 urban
centers;
• Edinburgh-London — Team: HypED, 414 miles, four urban centers;
• Glasgow-Liverpool — Team: Northern Arc, 339, miles, six urban centers;
• Mexico City-Guadalajara — Team: Mexloop, 330 miles, four urban
centers; and
• Toronto-Montreal — Team: HyperCan, 400 miles, three urban centers.
Hyperloop One will now work closely with each winning team to
validate and analyze their proposals further, and provide initial ridership
forecasts, business case, and preliminary technical analysis of the route
and corridor, tailored to the needs of the individual route. Hyperloop
One’s business and technical leaders will host in-country workshops
with each team, and connect them with Hyperloop One’s global partner
network to sharpen the feasibility and scope of the potential routes.
Another 11 finalist teams will continue to develop their proposals with
the support of Hyperloop One.
The Hyperloop One Global Challenge kicked off in May 2016 as an open
call to individuals, universities, companies, and governments to develop
comprehensive proposals for deploying Hyperloop One’s transportation
technology in their region. The winning teams/routes were chosen based
on specific criteria, including well-defined routes and implementation
strategies, key stakeholder involvement from public and private sectors,
compelling business cases, and innovative and creative applications of a
Hyperloop system.
“The excitement around Hyperloop is in its potential to reimagine
transportation by eliminating the barriers of distance and time,” said
Michael S. Burke, AECOM’s chairman and CEO. “That half of the

winning teams are supported by AECOM demonstrates the power of our
connected expertise and is further evidence that these are the kinds of
problems AECOM is built to take on and solve. We’re excited to be part
of Hyperloop One’s efforts to create impactful use cases for a technology
that can transform what it means to get from point A to B anywhere in
the world.”

Colorado P3

A P3 between Hyperloop One and CDOT, supported by AECOM,
will begin a feasibility study that examines transportation demand,
economic benefits, proposed routes and potential strategies, regulatory
environments, and alignment with overall CDOT high-speed travel, rail,
and freight plans.
“We are excited to partner with Hyperloop One in exploring the next step
of feasibility of this innovative technology, potentially transforming how
Colorado moves,” said Shailen Bhatt, CDOT executive director. “The
Hyperloop technology could directly align with our goals of improving
mobility and safety in Colorado, and we have been encouraged by the
continued progress the technology is taking.”
“The winning teams of the Hyperloop One Global Challenge represent
the best innovation and creativity from government agencies, engineering
firms, academics, infrastructure experts and more,” said Josh Giegel,
co-founder and president of engineering of Hyperloop One. “We’re
encouraged by these compelling projects that aim to increase passenger
mobility, connect urban centers, reimagine trade and cargo and enhance
quality of life. We look forward to working closely with all the winners,
their partners, and local authorities to examine the feasibility and scope
of these routes and, ultimately, build the first Hyperloop routes around
the world.
“We’re also excited to share that we’ll be hosting the world’s first Global
Summit around Hyperloop One technology in early 2018 that will bring
together all of our government and industry partners and really kick off
the growth of our hardware and software platforms.”
Information provided by Hyperloop One (www.hyperloop-one.com) and the
Colorado Department of Transportation (www.codot.gov).
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UAV + SURVEYING

When finished in 2018, the Orbital Highway in Doha, Qatar, will be a 14-lane road with
five vehicle lanes and two dedicated truck lanes in each direction.

accurate volumetric survey

to use the 3DR Site Scan drone data platform, with its high-resolution
20.1MP Sony R10C and Autodesk integration, to bid on this project.

Drones make earthworks 10 times faster on Qatar’s Orbital Highway.

“When we were preparing the business case and looking for a drone
solution, Site Scan stood out compared to alternatives,” Kawuma said.
“We liked how easy it was. We could trace the area to survey using the
tablet, then the drone will fly itself and capture the images. We could then
upload the images directly from the drone to the cloud — which plays
a key role in streamlining the drone-to-data process — and they start
processing into orthomosaics and other deliverables automatically. Even
though we were just starting out with this new technology, it was easy to
get into the workflow.”

By Hugh McFall

There’s a construction boom taking place across Qatar, and Arcadis is
helping make it possible. The global engineering consultancy, which has
more than 27,000 employees based in 350 offices across the world, leads
infrastructure development projects across Qatar, helping the country
meet ambitious construction goals for the 2022 FIFA World Cup and for
its 2030 National Vision.
Arcadis recently had the opportunity to put drones to work on a project
of a massive scale. Contract 2 of the Orbital Highway in the city of Doha,
a 14-lane road with five vehicle lanes and two dedicated truck lanes
going in each direction. The Orbital spans 46 kilometers in total, and
construction will be finished in 2018.
Arcadis was the lead designer of the Orbital, but its emerging drone
operations presented a new business opportunity for this project. The
client, Qatari Diar Vinci Construction (QDVC), a joint-venture company
between Qatari Diar and Vinci Construction Grands Projets, wanted fast,
accurate volumetric calculations for the earthwork spread throughout the
entire roadway.
“Our main deliverable for this project was volumetric calculations,” said
Paul Kawuma, Innovation and Infrastructure BIM manager at Arcadis.

Putting drone surveying to the test

Arcadis is a pioneer of using drones for engineering purposes in Qatar,
and the size of the site and specific goals of the project would be a perfect
fit for a drone survey. However, to win the project to survey the whole
highway, the firm first had to prove that it could get accurate volume
calculations from drone surveys compared with traditional methods.
Arcadis selected a three-acre area that was representative of the rest of
the site and performed a test survey with both methods. The firm decided
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Ultimately, the traditional survey took three hours, while the drone
survey took just 20 minutes. The drone captured substantially more data
points too; while the traditional method captured 197 points, Site Scan
was able to capture 1,539,964 points. This created a major difference in
the level of detail.
Because volume measurements were the initial focus, relative accuracy
was most important, rather than the absolute location on Earth. That’s
why Arcadis decided to compare data that Site Scan processed without
the use of ground control points (GCPs), even though they would have
helped improve accuracy even further. The sheer volume of points
sampled by Site Scan also helped deliver more accurate earthwork
volume quantities compared to a traditional survey (see Figure 1).
After successfully demonstrating how much faster and more detailed
drone surveys were, QDVC gave Arcadis the go-ahead to use Site Scan
to capture the Orbital Highway.
With certified drone operators and a fleet of Site Scan units, Arcadis
started its work by setting GCPs to improve accuracy of deliverables.
They flew automated nadir surveys with the drone, uploaded the photos
to Site Scan Manager, then entered, tagged, and processed GCPs in the
cloud. Cloud-based GCP processing is one of Site Scan’s newest features,
and it’s far simpler and more efficient than alternative GCP workflows.
In total, the Arcadis team created 34 unique drone maps — known as

Arcadis set ground control points throughout the highway and processed them in
the cloud in Site Scan to increase the absolute accuracy of deliverables.

orthomosaics — using Site Scan’s multi-engine processing capabilities.
They then exported the drone data into LAS and TIFF files and used
them to generate raster data and their surfaces in Autodesk Civil 3D in
order to produce volumetric calculations.

The elevation model in Site Scan is helpful for understanding drainage
and runoff areas.

Key results

Survey and measure earthworks 10 times faster — To perform a
topographic survey of the test site with a drone, it only took the Arcadis
team approximately 20 minutes in the field. Given that it would take
three to four hours to perform a traditional survey of the same site,
Arcadis proved that it can survey approximately 10 times faster with a
drone.
They were able to maintain this level of productivity throughout the
entire Orbital project. By speeding up the surveying workflow with Site
Scan, Arcadis was able to deliver volume calculations much faster than
usual, helping their client keep the Orbital Highway project on schedule.
“In the market we’re in, we’re realizing that drone surveys can be done
10 times faster than traditional topographic surveys,” said Liam Kirk,
business director at Arcadis. “While we continue to work with licensed
surveyors to collect control points and validate accuracy, the drone is a
great addition to our platform.”
Improved survey and volume measurement accuracy — Not only
was Arcadis able to survey faster, but Site Scan helped create more
accurate deliverables compared with a traditional survey.
“The drone data was more accurate than a traditional survey when it
comes to working on volumes because it catches more points,” Kawuma
said. “This gave us a really dense point cloud compared to the 5-meter
grid (separation of points) that we usually get with a traditional survey.
This made our client far more comfortable deciding to go with the drone,
and ultimately it delivered the results we needed. They were able to use
this detailed data to make better, more informed decisions about the
project, identify issues and risks quicker, and get a better understanding
of future challenges they may face on the project.”
Setting GCPs and processing them in the Site Scan cloud had a

Figure 1: Site Scan delivered more accurate fill volume quantities because it
captures more points than the traditional survey.

significant impact on absolute accuracy. It helped Arcadis georeference
the orthomosaics with extreme accuracy and ensure they reflected reality
as closely as possible.
Important project insights, all on one platform — Kawuma and his
team also made use of Site Scan’s in-browser suite of engineering tools
— such as measurements, contours, elevation models, and the cut-andfill map — to better understand the topography of the Orbital project.
“As Site Scan continues to add to its suite of tools for analyzing drone
data, it’s really become like Civil 3D in the cloud,” Kawuma said. “For
example, I find the elevation model helpful for understanding drainage
and runoff areas. With Site Scan, we can get this type of information
much faster and with far greater detail than a traditional survey.”
After successfully using Site Scan on the Orbital Highway project, the
Arcadis Qatar team is now actively scaling its drone operations and
identifying new projects where Site Scan can make an impact.
“When it comes to ease and efficiency,” Kirk said, “drones are taking
surveying to a whole new level.”
HUGH MCFALL is a marketing specialist with 3D Robotics (www.3dr.com).
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Recent announcements about new products and technology for
unmanned aerial systems, laser scanning, and surveying.

September was a busy month for announcing new products related to

drones, scanning, and surveying, in part because of the InterGEO 2017
conference and trade fair, Sept. 26-28 in Berlin. Following are highlights
of some of the news.
Leica Geosystems and Matterport announced a partnership to
deliver a fast, simple solution for creating, modifying, distributing,
and navigating immersive 3D and digital images. The partnership is
focused on integrating the new Leica BLK360 imaging laser scanner
and encompassing Multivista’s construction progress documentation
services into Matterport’s cloud-based platform. It is expected to offer an
easy, flexible, and automated way of capturing detailed images and using
the resulting data to create immersive 3D visualizations.

“With our new partnership with Matterport, combined with our recent
acquisition of Multivista, we are fulfilling our commitment to supporting
the AEC industry and bringing the sector added value,” said Hexagon
Geosystems President Juergen Dold. “As AEC professionals continue
to progress their work
in the design, build, and
maintain life cycle, we are
there with them supplying
the solutions they need
to achieve their goals.
With this latest offering,
these professionals can
now easily visualize their
projects to shape the
change needed in a digital
reality for real world
advancements, leading
to reduced costs and
Lawrence Berkeley National Labs was scanned
increased time savings.”
by both the Leica BLK360 and the Matterport
Pro2 camera. Both cameras were operated by the
Matterport Capture App and created one single 3D
model.

The
integration
of
technologies
from
Leica Geosystems and
Matterport is designed to create a complete solution that simplifies
capture, automates reconstruction, and provides the ability to integrate
third-party apps. It is further amplified by artificial intelligence
technology, which provides an added level of intelligence, automation,
and time savings. The user experience includes real-time feedback and
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MAGNET Collage is designed to offer a “single environment” solution for
professionals processing and publishing data from laser scanners, mobile mapping
devices, modern paving scanners, and traditional surveying instruments.

is designed to enable the capture and confirmation of images and 3D
data from both the BLK360 imaging laser scanner and Matterport Pro2
camera onsite, resulting in lower costs, less time onsite, and quicker
deployment across a distributed set of projects. It enables immersive
visualization to interact and collaborate around a real-world space.
Leica Geosystems and Matterport expect to deliver the integrated
solution to the AEC market in 2018. For more information about the
Leica BLK360, visit http://leica-geosystems.com/en-us/products/laserscanners/scanners/blk360. For more information about Matterport’s
cloud-based platform for AEC, visit https://matterport.com/3d-scanningconstruction-engineering.
Topcon Positioning Group announced a new web-based service for
integration with the MAGNET Collage desktop mass data processing
software — MAGNET Collage Web — designed to simplify collaboration
and sharing of 3D point cloud data.
“MAGNET Collage Web offers a sleek platform, accessible through a
web browser, that integrates with the MAGNET Collage Office version
to allow professionals to publish and share their mass data maps in a userfriendly and intuitive 3D web-based environment,” said Jason Hallett,
vice president of Topcon global product management. “The solution
offers more universal access to point cloud models by eliminating
the need for installed software with high-performance computing
requirements.”
MAGNET Collage is designed to offer a “single environment” solution
for professionals processing and publishing data from laser scanners,
mobile mapping devices, modern paving scanners, and traditional
surveying instruments.
Hallett said, “This new integrated web service features fast loading point
cloud visualization combined with unique high-fidelity rendering to
reveal precision data on demand. Free access to the software is available
to see it first hand and ‘fly a model’ at the MAGNET Collage Web page.

The next generation of construction quality assurance/control
methodology and technology is integrating simultaneous localization
and mapping (SLAM) with BIM. GeoSLAM and ClearEdge3D
announced an upcoming beta program that allows as-built construction
data — measured using GeoSLAM’s hand-held, lightweight mobile
laser scanners — to be compared against design/fabrication models
using ClearEdge3D’s Verity software to identify installation status and
out-of-tolerance or inaccurately constructed work.

GeoMax X-PAD Office Fusion combines data from multiple sensors into one interface.

“Use of scanning technologies in the survey and construction industries
has experienced an uptick in recent years,” Hallett said. “Scanning
hardware has advanced in its ability to capture jobsite data, and software
innovation is accelerating to match that development. Overall, the
technology is in an early adopter phase when it comes to some of the
common industry applications such as creating topographic maps,
stockpile volume calculations, as-builts, and quality control. Our new
service removes previous barriers for project teams looking to share 3D
point cloud models inside their company or as a service to others.”

“Leading AEC firms from around the globe — users of both ClearEdge3D
and GeoSLAM technologies — have been encouraging us toward this
innovation,” said Mark Reid, vice president of product management
for GeoSLAM. “Hand-held mobile laser scanning is faster and more
accessible than traditional static terrestrial scanning. The savings, both
in terms of verification time and reduced rework, is enormous.”
GeoSLAM unveiled ZEB-REVO RT, the next generation of its ZEBREVO mobile scanner. ZEB-REVO RT will cut survey times in half,
by collecting and processing scan data simultaneously while on the
move, the company said. The 3D scan is displayed in real
time on either a mobile phone or tablet connected wirelessly
to the scanner, allowing for
immediate visual feedback on
coverage and data quality.

For more information, visit www.topconpositioning.com.
GeoMax introduced X-PAD Office Fusion, an all-in-one office software
combining data from multiple sensors into one interface. X-PAD Office
Fusion software manages, combines, and processes data from GNSS
receivers, total stations, laser scanners, and other sensors in one single
environment, whether from GeoMax or any other provider in the market.
There is no need to export the data from one program to another, and
X-PAD also offers all CAD features.
“The choice to use X-PAD Office Fusion is due precisely to its ability
to handle different data and process: traditional topographic data with
both GPS and laser scanners processes. X-PAD Office Fusion has
made it easy to integrate captured data with GeoMax Zoom 300 and
those acquired through photo modeling to get a complete 3D model of
inaccessible areas, including surveys with traditional laser scanners,”
said Federico Ferrari, Department of Architecture, University of Ferrara.
“The ability to extract drawings directly from X-Fusion PAD without
using other CAD products, including through the bubble view, makes it
an extremely fast and practical product, even for those who do not have
specific surveying skills.”
The new software handles many types of data, including measurements,
coordinates, drawings, and point clouds. The software automatically
detects the common points between the point clouds and performs a first
rough alignment. The Bundle Adjustment feature performs the final and
accurate alignment to reduce errors.
For more information about GeoMax X-PAD Office Fusion, visit www.
geomax-positioning.com/X-PAD-Office-Fusion_1342.htm.

GeoSLAM’s ZEB-REVO RT mobile scanner
displays 3D scans in real time on either a
mobile phone or tablet connected wirelessly
to the scanner, allowing immediate visual
feedback on coverage and data quality.

According to the company,
nearly any member of a
construction project team
can use a GeoSLAM
scanner to gather jobsite
data for analysis. The
need for traditional survey
methodology is reduced
because the ZEB-REVO is
changing the economics of
laser scanning, allowing users
to scan more frequently —
even daily. That data can then
be analyzed in Verity software
to make sure the work is
being built on schedule and
within tolerance, identifying
mistakes before they become
expensive problems.

“The plan is to have Verity do the same thing with SLAM data as it
does with traditional terrestrial data — to very quickly and accurately
verify installation status and tolerance,” said Kelly Cone, vice president
of product management for ClearEdge3D. “Our customers understand
the value of terrestrial scanning, but it can be cost prohibitive for weekly
or daily use. Augmenting terrestrial scanning using GeoSLAM’s handheld mobile scanners gives our clients the freedom to scan as often as
they want.”
For more information, visit www.clearedge3d.com or https://geoslam.
com.
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uav + surveying

Maser Consulting P.A. conducted unmanned aerial vehicle video inspection of cell towers similar to this.

disaster recovery
NJII and Maser Consulting employ UAVs for video inspections of
Hurricane Harvey aftermath.
The New Jersey Innovation Institute (NJII) Defense and Homeland
Security Innovation Lab worked with Maser Consulting P.A. to conduct
unmanned aerial vehicle (UAV) video inspection of cell towers in
Houston in the aftermath of Hurricane Harvey. Wireless communications
provide a vital link in organizing rescue and recovery efforts in Houston,
not only in civil command and control operations but in the heroic efforts
of neighbors and concerned citizens who rescued thousands of residents
from flooded homes.
Maintaining telecommunication infrastructure during and after hurricane
Harvey was essential to the communications of emergency personnel
and the peace of mind of people within the affected area. This is where
UAVs (drones) played a key role. Unmanned aerial system (UAS)
crews performed initial site assessments to determine accessibility to
cell towers so telecommunication companies could assign repair crews
where the most impact could be made. They also performed advanced
data acquisition to assess the condition of the cell tower site with upto-date information to streamline repair activities. Once repairs have
been made, the UAS crews can return to the site and assess the quality
of the repairs to give telecommunication clients confidence that their
equipment is operating at an optimum level.
In damaged areas, UAS crews are committed to safety and can perform
video inspection to assess, for example, whether the cell site is safely
accessible by repair crews; if flooding would prevent them from reaching
the towers; and the condition of ground-level generators that power the
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towers that may be submerged in floodwaters. These high-level video
inspections are used not only to identify tower condition, but also to
determine the necessity for more detailed follow-up inspections that may
be required.
NJII’s Assistant Vice President, Government Affairs, Defense and
Homeland Security, Retired General Bill Marshall said, “We have
teamed with Maser Consulting to have two crews onsite in Houston
to conduct video inspections for several major telecommunications
companies. We worked closely with Maser to secure the UAV pilots,
create the inspection schedule, and are actively monitoring progress,
which so far has been excellent.”
Maser Consulting’s Chief Pilot and Director of UAV Services Rob
Dannenberg said, “Our UAS flight teams are subject matter experts and
are FAA Part 107 Certified. To ensure the comprehensive inspection of
the towers, we utilize professional grade-UAS flight platforms combined
with advanced sensors and data processing. This delivers timely, highaccuracy data to clients, enabling them to make better informed decisions
rapidly.”
NJII has been a leading force in the application of UAS and UAV
technology and actively involved in establishing Cape May County
Airport as a demonstration hub for flying UAVs. UAVs are being
developed to perform a full range of duties in many fields, including
agriculture, in transportation as surveillance and accident assessment,
emergency first-responder operations, and medical deliveries, along with
their role in providing video inspection of communications infrastructure
in flood-ravaged Houston.
Information provided by the New Jersey Innovation Institute (http://njii.com), a
New Jersey Institute of Technology corporation.

Using Business Intelligence Software to Boost Profitability
Imagine making the right decision for your business every single time. Imagine everyone in
your firm knowing what they are supposed to be working on and what it means for your
business.
The use of artificial intelligence and machine learning in managing business, resources, and
projects is a relatively new idea. However the firms that understand, learn, and implement
this smart technology now are the most likely to lead the A&E industry through the next
decade.
In this webcast you will learn to....
Assess how trends in A&E technology will affect the industry
Pinpoint the most vital key performance indicators for your business
Determine which kind of technology is right for your firm
Discover how artificial intelligence and automation impact your firm in unique ways
Join Shafat Qazi, CEO & founder of BQE Software, to learn how their newest
innovation, BQE Core, is helping principals, partners, CFOs, and project managers
handle their daily tasks effectively and produce record profits. The businesses of
tomorrow cannot survive if they’re using the tools of yesterday. Attend this webinar
to gain a competitive advantage and understand which adjustments you need to
make to thrive for years to come.

WILL AIR ON NOV 16TH AT 10 – 11 AM PST
FOR MORE INFORMATION AND REGISTRATION
CSENGINEERMAG.COM/CONTINUING-EDUCATION/
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Online advantage

Thirteen advantages to taking online classes.

By Trevor McCready

It’s such a different experience from the traditional classroom
environment. Why would someone want that? And why are so many
people saying that online classes are a great alternative to in-person
attendance at a class?
Believe it or not, there are some enormous advantages to online classes.
Some of these are obvious while others may surprise you. Here are 13
big advantages to taking online classes.

#1 — Lower costs

College costs a lot of money. You pay for the classes, a dorm room that
smells like old stuff, cafeteria meals, activity fees, massive text books,
and a host of other random expenses. It adds up quickly. There’s a reason
most students have to take out loans.

#3 — Easier attendance

If you live where it snows, you know how difficult it can be to get to
class when there’s been a storm. You have to get up early, shovel your
way out, navigate icy roads, and trudge across the freezing campus. Even
if you don’t live in a cold area, there are plenty of other conditions that
can make it tough to come to class.
If you take classes online, attending is as simple as opening up your
computer or tablet. No rain-soaked walks or hypothermic marches. You
can learn from the comfort of your home or favorite coffee shop while
sipping on a steaming beverage.
Additionally, you can be flexible about when you get your work done if
something comes up, like needing to take a child to soccer practice or to
attend a meeting at work.

#4 — Improved self-discipline

The average graduating student has $37,172 in college debt. This can be
a huge burden to someone just trying to launch a career.

Succeeding in online classes requires self-discipline. You don’t have a
teacher to tell you when an assignment is due. Your best friend won’t
call you on Monday morning to make sure you’re working on that
group project. You have to login and participate in the discussions to
get participation credit. Being lazy or undisciplined will cause you to
quickly fall behind.

With online classes, you’re only paying for the university credits.
If you’re trying to save money, this is a perfect solution. You’re only
spending money on the things you want to spend money on.

By taking online classes, you develop stronger self-discipline, which
often translates to other areas of your life such as fitness, work ethic, and
even relationships.

#2 — Less intensity

#5 — Easier access to teachers

Taking classes usually means showing up at a particular time, sitting
through a somewhat lengthy lecture, and then going directly to your next
class. Or, if you’ve spaced your classes out, you may be able to take a
break in between, but you still have to stay on campus. It can make for
really long, really intense, really exhausting days.
Then you have to come home, do homework, sleep, and do it all again
the next day. It can easily become a grind.
With online classes, you do all the work at your own pace. As long as you
meet your deadlines and participate appropriately online, you’ll be fine.
This means much less pressure and intensity.
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In some ways, the distance is greater between you and your teacher
because you’re not sitting in class with them regularly. But in other
ways, you have much easier access. When you ask a question in class,
the professor has to consider other questions that need to be answered,
the time it will take to answer the question, and whether they even want
to answer the question at all.
In an online class, you can email a teacher questions directly. When they
answer, they can take as much time as they need to give you a thorough
answer. They also don’t have to worry about getting to someone else’s
question before class ends. So in this way, you actually can have more of
your professor’s attention.

#6 — Location, location, location

Normally, your choice of university is significantly narrowed by location.
If you live in Pennsylvania, it can be really challenging to attend UCLA
due to the cross-country difference.
But with online classes, location doesn’t matter. If you live in Alaska
and want to take classes at Florida State University, you can! If you want
to travel the country while simultaneously getting a degree, you can
make that happen. All you need is a computer or tablet and an internet
connection. Location independence is a massive, often underrated
benefit of online classes.

#7 — Greater comfort

There is absolutely no dress code with online classes. If you want to do
your work in your PJs or velour track suit, you can. If you want to lie on
your couch or your bed while watching a lecture, you can. If you want
to play music in the background while you chat with classmates on the
forum, you can.
You may remember a scene in “Seinfeld” where Jerry tells George that
wearing sweatpants is a sign that you’ve given up on life. That was
before online classes were invented. Now sweats can be a sign that
you’re successful!

#8 — Easily transferable credits

There may be times when you need to transfer course credits, for
example, if a class requires a prerequisite but you can’t fit it into your
schedule or you need to take a prerequisite class during the summer and
your university doesn’t offer it during the summer.
Because online credits are usually transferable, you can take a needed
class online at another university and then transfer the credit to your
university. It’s the perfect solution if you’re trying to move through
school quickly or need to make up lost time.

#9 — Variety of options

No matter what your desired field of study, you can probably find an
online program. And more programs are being added by schools every
day. There truly is an option for almost everyone.
If your program is not offered online by your school, ask if there are any
similar options or transferable credits you could get from another school.

#10 — Easier to focus

they won’t easily wander off topic. And you can choose to study at a time
when you’re freshest. If you struggle to concentrate, online classes might
be the ideal solution.

#11 — Keep your job

Many times, getting a college degree requires quitting your job.
After all, it can be difficult to juggle the demands of school and work
simultaneously. But if you’re organized and self-disciplined, it’s often
possible to do both.
Because you don’t have to attend class at a specific time, you can fulfill
the functions of your job and study during your free time. You can also
use weekends to get additional work done that you didn’t have time for
during the week. Yes, it’s demanding. Yes, it’s a lot of work. But if you
want to keep working while getting a degree, you can make it happen
with online classes.

#12 — Easier schedule

With traditional classes, you have to work around the university schedule.
If your class is at 4 p.m., you have to be in the classroom at that time and
you have to attend the entire lecture. Failing to do those things will result
in missing valuable information.
Online classes make it easier to fit things into your schedule. You can
listen to lectures on your drive to work. You can watch videos on the
train or bus. You can respond to comments while sitting in the coffee
shop. You can even watch part of a lecture, pause it, and then come back
to it at a convenient time. If you have an already full schedule, online
classes are the perfect solution.

#13 — Learn tech skills

If you’ve never been tech savvy, online classes will force you outside of
your comfort zone (in a good way). You will have to learn to navigate
the course lectures, download materials, interact with others online, and
communicate well digitally.
This may be scary for some people; however, in the information age,
these are essential skills and will allow you to keep pace with others.
A recent survey found that the most important skills that employees lack
are computer and technical skills. Of those reporting that they needed
skills for their current job, 33 percent reported lacking technical skills,
including computer skills.

It’s not always easy to focus in class. Sometimes you’re tired. Sometimes
the person next to you smells like they need a shower. Sometimes there’s
construction going on right outside the classroom. Sometimes your study
group wants to talk about “The Bachelor” rather than an engineering
problem. And sometimes your mind just wanders.

Conclusion

It has been repeatedly shown that studying in a loud or noisy environment
makes it much more difficult to concentrate.

Whether you want to study from the comfort of your bedroom or increase
your computer skills, online classes are a fantastic option.

With online classes, it’s much easier to focus on what you’re doing. You
can put yourself in the right environment. You can wear headphones if
your surroundings are noisy. Your interactions happen online, meaning

TREVOR MCCREADY serves as the director of online learning at Cornerstone University (www.cornerstone.edu). His professional interests include instructional
design, educational software, and effective use of media in education.

Online classes aren’t for everybody. Some people just want the triedand-true traditional classroom. But online classes offer some really
unique benefits. These benefits allow people who might not normally be
able to get a degree to attend college.
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February 11-14, 2018

Long Beach, California
2018 IECA Annual Conference and Expo | February 11-14, 2018
Long Beach Convention Center, Long Beach, California
Network with Global Industry Thought Leaders, Explore the Expo Hall and Gain a New Perspective to Succeed!

LEARN

NETWORK

SUCCEED

Gain knowledge from over
100 sessions including precon
seminars, fireside chats and
NEW Expo Hall training!

Connect with more than 1,800
attendees from the global
erosion and sediment control,
and stormwater industry!

Explore the Expo Hall for the
latest products, services and
technology to help you
succeed in your job!

Noteworthy and New
Attend roundtable discussions, fireside chats and the regional track to get your professional questions answered!
Featured Industry Roundtables
• Perimeter Controls: They May Not Be Effective, But A
Least They Are Expensive
• Enforcement Support Group
Western Region Featured Sessions
• Construction Industry Cost of Compliance with the CA
CGP for Stormwater Discharges 2010-2017
• Invited Speaker, CA’s Secretary for Natural Resources
John Laird
NEW! 20-Minute Presentations
• Construction Sequence: Ultimate BMP in Your Toolbox
• Stormwater-Wise Construction and Successful BMPs at PV
Solar Facilities in California Deserts: Regulator’s Tale

Featured Construction Sessions
• Developing a Construction Stormwater Management
Philosophy During Project Design
• Construction Site Compliance Issues & How to Avoid
Them!
Featured Fireside Chats
• 5 Feet High & Rising… Panel Discussion on Climate
Change, Flooding & Impacts to the Stormwater Industry
• Solar Farms: The Good, The Bad and The Ugly
NEW! Contractors’ Corner*
• Introduction to Erosion and Sediment Control
• Keeping Your Site in Compliance
* This training is open to all conference attendees!

Full Schedule and Registration is Now Online!

Visit IECA.org/Annual18 for the full conference schedule and to register!
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SPECIFY

03. Updated building
heights and areas
calculator
01. Microsite for OSHA silica dust regulations

02. Retractable roof panels

Simpson Strong-Tie launched a silica dust microsite
to help engineers and building professionals safely
comply with the new Occupational Safety and
Health Administration (OSHA) regulations to protect
workers from exposure to respirable crystalline silica
dust. Effective Sept. 23, 2017, OSHA mandated an
80 percent reduction in jobsite exposure to silica dust,
a by-product from drilling into concrete and concrete
blocks. The microsite features downloadable
information and government documents — including
a fact sheet, answers to common questions, and direct
access to the silica construction regulations in both
English and Spanish.

OpenAire installed 40 retractable roof panels
on the custom-built Epic Waters waterpark
enclosure in Grand Prairie, Texas. Epic
Waters covers 80,000 square feet and includes
a 62,000-square-foot indoor waterpark,
holding the record for the largest indoor
waterpark under a single custom curved
retractable roof in the U.S. The retractable
roof panels open and close at the touch of a
button. The roof’s operable polycarbonatepaneled sliders are designed to allow them
to close at the first sign of rain or cold to
maintain ideal conditions inside.

Simpson Strong-Tie
www.strongtie.com/oshasilica

OpenAire
www.openaire.com

The American Wood Council
and WoodWorks released
a public beta version of an
updated app to calculate
maximum allowable heights and areas for buildings of various
occupancy classifications and types of construction. The
Heights & Areas Calculator is based on the provisions in the
2015 and earlier editions of the International Building Code.
Users can input the proposed building height and area for any
occupancy and the app shows allowable types of construction
that are permitted. The “basic” version of the calculator limits
building input to a single occupancy and equal floor areas for
the entire building. An “advanced” option permits multiple
occupancies and different floor areas.

American Wood Council
www.awc.org/codes-standards/calculators-software/
heights-areas

04. FRP wind fairings

05. High-visibility sweatshirt

Composite
Advantage
LLC’s
L-shaped fiber-reinforced polymer
(FRP) wind fairings improve the
aerodynamic performance of bridge
spans and eliminate the potential for
undesirable dynamic responses. Each
fairing contains an internal pedestrian
walkway to accommodate inspection
and maintenance activities. A recent
design-build project, replacing the
Sarah Mildred Long Bridge over the
Piscataqua River, linking Maine and
New Hampshire, installed two FRP
fairings to provide a lightweight solution
for a steel box lift span to stabilize the
bridge during severe weather conditions
and deflect high winds.

Galeton expanded its line of
Illuminator high-visibility work
wear to include the #13164
Illuminator Class 3 Hi-Viz 1/4
Zip Pull-Over Fleece-Lined
Sweatshirt. The sweatshirt
features a soft, lightweight fleece
interior and two-way stretch
segmented reflective stripes. A
fabric zipper protective flap at
the neckline adds neck comfort
while wearing fully zipped up,
Galeton said. A right hip zipper
pocket provides space for keys
or wallet. The sweatshirt meets
ANSI Class 3, Type R highvisibility apparel standard.

Composite Advantage LLC
www.compositeadvantage.com

Galeton
www.galeton.com
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06. Rooftop safety straps

07. Decentralized wastewater systems

08. Wireless concrete sensors and app

Green Link Engineering introduced a family of
custom-engineered, molded straps and caps for
securing pipes and struts for its KnuckleHead
rooftop support product line. Straps have
been designed for both Heavy Pipe and Strut
Support KnuckleHeads, while a cap design
was developed for Lite Pipe Supports. All are
molded from tough, weatherproof urethane and
feature a “safety yellow” color. The Heavy Pipe
KnuckleHead strap secures a 3-inch outside
diameter pipe while the Strut Support strap fits
steel or aluminum Unistrut-type channel.

Orenco Systems, Inc. introduced a redesigned website
that it said features streamlined navigation and is
mobile-friendly. The website offers information
on application of the company’s decentralized
wastewater collection and treatment systems, product
descriptions, distributor locator, a document library,
and training resources. The company’s products
include community collection systems, advanced
secondary treatment systems, watertight fiberglass
tanks, and in-tank pumping and filtration systems,
as well as standard, custom, and OEM controls and
fiberglass buildings, tanks, and enclosures.

The Transtec Group released a wireless option
for the COMMAND Center concrete temperature
and maturity system. Small, self-powered sensors
placed in fresh concrete automatically measure
temperature data at predetermined intervals and
store data internally. When using COMMAND
Center Wireless, the sensors connect to a reusable
Sensor Reader Module that transfers the sensor data
to the iOS app via Bluetooth, or stores data locally
for later transfer. COMMAND Center Wireless also
allows teams to immediately share data via email or
Dropbox and create professional PDF reports right in
the app.

Green Link Engineering
www.greenlinkengineering.com

Orenco Systems, Inc.
www.orenco.com

The Transtec Group
www.maturitycentral.com

Structural
Engineers Axiom #7
Structural Engineers Axiom #7

Professional
Liability
Professional
Liability
is Essential.
is essential.
Overpaying
is Not.
Overpaying is not.

It pays to have the right professional liability coverage. But you
t pays to have the right professhouldn’t overpay.
sional liability coverage. But you
shouldn’t overpay.
At Fenner & Esler, we’re more
At Fenner & Esler, we’re more
than just brokers. We’re A/E
than just brokers. We’re A/E
specialists. Delivering the right
specialists. Delivering the right
coverage and value to design
coverage and value to design
ﬁrms of all sizes since 1923.
firms of all sizes since 1923.
With multiple insurance carriers.
With multiple insurance carriers.
And a proven track record
And a proven track record
serving the unique risks of
serving the unique risks of
structural structural
engineers.
engineers.

I

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

Call toll-free:
Call
toll-free:
866-PE-PROTEK
866-PE-PROTEK
(866-737-7683
x.208)
Ask for Tim Esler.
(866-737-7683
x.208)
Ask for Tim Esler.
Email:
Email:
tim@Insurance4Structurals.com
tesler@fenner-esler.com
tim@Insurance4Structurals.com
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HydroCAD

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

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

Try our Free HydroCAD Sampler at

www.hydrocad.net

HydroCAD Software Solutions LLC, Box 477, Chocorua, NH 03817 1-800-927-7246
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NOTICE: Articles and advertisements in this publication are often contributed by third parties.
Owners and staff of this publication attempt to assure accuracy of content. In the publication
process, it is possible that typographical, editorial, or other errors november occur. The reader is
warned to make independent verification of any techniques, methods, or processes contained
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not been independently verified or tested by the staff of this publication and are not endorsed or
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Give us a call.
Beth Brooks
Director of Sales
bbrooks@zweiggroup.com
479.502.2972

DON’T LET 2018 SLIP AWAY
WITHOUT ATTENDING
THE PRINCIPALS ACADEMY!

The Principals Academy is Zweig Group’s flagship
training program encompassing all aspects of managing a
professional AEC service firm. It’s the most impactful two
days you can spend learning about principal leadership,
financial management, recruiting, marketing, business
development, and project management.

April 26 – 27
Sonoma, California
June 7 – 8
Aspen, Colorado
July 19 – 20
Montreal, Canada
October 25 – 26
Charleston, South Carolina

zweiggroup.com/seminars
Attendees of The Principals Academy earn 12 PDH / 12 CEUs. Zweig Group seminars are eligible for Professional
Development Hours credits and Continuing Education Units. All attendees receive a certificate of completion indicating the
number of hours earned during each seminar.
Zweig Group is a registered provider with the
American Institute of Architects.

BENCHMARKS

Researchers found it interesting that there was such a disparity between Firm Leaders' and
Project Managers' perception on PM training. Forty-one percent of PMs said there was no PM
training in their firm where only 18 percent said 'No' when firm leaders were asked.

Project management
By Will Swearingen

During the last 10 years, technology has provided many solutions and

also added complexity to the role of project managers in AEC firms.
With advancements in design software, project management tools, and
reporting, project managers are now tasked with an increasingly complex
workload. Have these advancements changed delivery of design services?
With a stronger focus on the bottom line and ﬁerce competition, internal
project management methodologies and practices warrant a closer look.
Whether you work for an engineering, architecture, interior design, or
environmental consulting ﬁrm, delivering projects is what you do for a
living. You cannot underestimate the value of this component of your
business because, at its core, this is your business. And proper project
management is the vehicle that drives the delivery of your products and
services.
However today, project managers are not just delivering quality projects
with technical know-how, innovative solutions, meticulous dollar
tracking, and the clients’ best interests in mind. They also are charged with
managing all the ancillary components of project completion and delivery.
This is why project management is a skillset that industry professionals
will always be learning — no matter how long they’ve been practicing.
Even if economic circumstances did not inﬂuence dramatic changes in
the way projects are managed, it is still worthwhile to compare, validate,
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and improve practices and policies year after year. In most firms, there
are multiple layers to this equation — the principal-in-charge, the
project manager, and the support team — all of whom provide varying
perspectives on the strengths and weaknesses of a particular instance. Who
is right? What’s the next step?
Zweig Group’s 2017 Project Management Survey presents an in-depth
look at the responses of more than 100 project managers and firm leaders
in the industry. What are they doing to optimize project delivery systems
and team structure and to develop future leaders? Many organizations
identify client expectations, inexperienced teams, and budget monitoring
as the top ongoing challenges they face. All projects have delays, but
survey participants acknowledge what they need to do to mitigate these
impacts and offer their opinions for others to examine.
Many design and technical professionals aspire to become project
managers. It’s a rewarding role to take on and firm leaders want to provide
this opportunity to those with potential. But what sort of qualiﬁcations
should a good project manager have? How many years of experience?
What kind of training? Understand that if you want to serve as a project
manager, or if you want to give this opportunity to an eager professional
in your ﬁrm, there are responsibilities and expectations required of both
of you.
The 2017 Project Management Survey of AEP & Environmental
Consulting Firms is available for purchase (print or digital version) at
https://zweiggroup.com.
WILL SWEARINGEN is director of Research. He can be contacted at
research@zweiggroup.com.

The Engineering Behind Fabric Buildings
Fabric structures on a rigid steel frame use modern design and engineering techniques –
enabling custom design options and code adherence. These are permanent or
semi-permanent buildings, with a superior interior environment, resistance to corrosion,
lower life cycle costs and rapid installation.
Attend this webinar to learn the advantages of engineered fabric structures and why
engineers are specifying fabric structures for everything from sports centers and
entertainment venues to bulk storage facilities to military uses and hangars.
You will learn:
The materials and engineering used in modern fabric structures
Factors that determine the quality and longevity of a fabric structure
Benefits of fabric structures for a variety of applications
Architectural features available for fabric structures using a rigid steel frame

WILL AIR ON DEC 5TH AT NOON CST
FOR MORE INFORMATION AND REGISTRATION
CSENGINEERMAG.COM/CONTINUING-EDUCATION/

Thameslink GBP 6.5 Billion
Railway Initiative

High Fidelity, Engineering
Ready Reality Context
Costain leverages ContextCapture to rapidly
and accurately survey existing conditions
With ContextCapture, you can quickly and automatically generate a high fidelity
geo-referenced 3D model from ordinary digital photography captured from UAVs,
vehicles, or handheld smartphones. The resulting 3D mesh is precise and extremely
accurate, available within hours for the most demanding projects. The model is
engineering ready and does not require any further processing, translation, or manipulation.

London Bridge Station refurbishment
project leverages ContextCapture for
GBP 400 million design and
reconstruction plans.
» 700 pictures with 5 control points
» 20 minutes to acquire images
» 3D engineering ready reality
mesh in 2 hours

“With just a smartphone, the entire
workforce has the potential to document
visually rich 3D construction progress
with a minimal amount of training.
ContextCapture is changing data
capture onsite.”
Richard Bath, graduate surveyor, Costain

To learn more and try it out yourself visit www.bentley.com/LondonFidelity
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