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FROM THE PUBLISHER

MARK C. ZWEIG
mzweig@zweiggroup.com

When it comes to civil and structural engineers, there are two kinds: Dreamers/
planners and doers who actually get something done. For every doer there are 
probably 10 or 20 who can only talk about doing something.  

Why do these engineers plan but fail to implement? Here are my thoughts:

1. If you don’t try, you won’t fail, and failure isn’t fun. I think this is the 
number one reason engineers don’t implement. By not actually doing, they can 
maintain the fantasy about “what if” it’s successful. This fantasy is what drives 
them. Doing it could potentially ruin it, so don’t do anything.

2. It’s hard work! The doing part takes time and real effort. A lot of people don’t 
want to put that out. Maybe they are lazy, perhaps they are undisciplined, or they 
may not actually have any time to devote to implementing whatever it is. But the 
bottom line is the same: Nothing gets done. 

3. They have gotten by without doing for so long, why do? These engineers 
still received pay increases and promotions without being doers. They are well-
educated and well-spoken, which has been enough to distinguish them from their 
peers and help them move up.

4. They are above doing. Some engineers think that because they have a certain 
position in the organization they work for, or particular degrees and registrations, 
or ownership in a privately held firm, they no longer have to do anything. They 
can just direct others. However, it’s not the way to garner respect from your team.

5. They never learned how to do. Engineers who didn’t grow up on a farm or 
have parents who were do-it-yourselfers, hobbyists, crafters, or home renovators 
may just simply not have learned how to do anything. Everything they learned 
came from reading, and they didn’t get the benefit of seeing how gratifying it is 
to actually do something.

Regardless of why we don’t have more doers, engineering organizations, both 
public and private, need them badly. Be sure to look for a history of doing when 
you hire and also be sure to recognize how valuable this characteristic is when 
doling out promotions and rewards or you’ll send out the wrong signals.

And be a doer yourself. Keep learning and keep your skills relevant by doing 
more yourself — it’s gratifying. Start that process by reading the April issue of 
Civil + Structural Engineer magazine. It’s all about the doers who are making this 
profession great! And feel free to pass on your feedback or suggestions to me on 
what you’d like to see in our magazine.

DREAMER 
OR DOER?

Five reasons 
civil and structural engineers 
often fail to implement plans.
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 CHAD CLINEHENS, P.E., is Zweig Group’s president and CEO. Contact him at cclinehens@zweiggroup.com.

Engineering OUR FUTURE

Don’t ever take your hands off the wheel
In January, I was named the CEO of Zweig Group. Such a position was something I have worked for my 
entire life. Just looking back over the last two months, I am blown away by how different this job has felt 
than I had imagined. 

First of all, there is no rest and no time to revel in some sense of accomplishment. So while this event 
would seem overwhelmingly rewarding, it is overshadowed by the awesome responsibility of being 
ultimately accountable for the company. Many would think it would be nice to bask in the glory of such an 
accomplishment. The reality is that it is really no different than any other step in your career. As you climb 
the corporate ladder, there is no break, there is no relief, there is no time to relax. The pressure intensifies as 
you build a meaningful career and you have to push yourself to be better as you are afforded the opportunity.

The second thing I have been struck with is how much more clearly I see and appreciate the contribution of 
others. As I have worked hard to adjust to my new role, I have worked even longer hours and have been kept 
up at night by a whole new world of issues. When I am still working at the office at night and see just a few 
cars left in the parking lot, I appreciate those people so much more. I recognize what they are trying to do and 
am determined to take the company’s future rewards and pass them off to those contributors.  

The thing is, you can never take your hands off the wheel, even for a moment. You have to work hard and 
stay focused no matter what role you fill in the organization. There is no time when you have “arrived” and 
get to coast while others do the work. 

Organizations that have people in leadership roles who are not contributing are doomed to fail, or at least 
not perform near where they can. If things feel easy for you, even temporarily, then beware that something 
is greatly amiss. Keep your hands on the wheel at every moment, keep the next goal in mind, and work hard 
at every level. 

Organizations that have people 
in leadership roles who are not 
contributing are doomed to fail, 
or at least not perform near where 
they can.
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EVENTS

APRIL 2017

SPAR 3D Expo & Conference
April 3-5 — Houston 
Conference content covers 3D technologies from input to output, from 
3D sensing to 3D processing to 3D visualization tools. The exhibition 
features hardware, software, and visualization solutions providers.
www.spar3d.com/events/spar-3d-expo-conference

Joint Rail Conference
April 4-7 — Philadelphia 
All aspects of railroad civil, mechanical, electrical, and systems 
engineering, as well as rail safety, planning, design, financing, 
operations, and management.
www.asme.org/events/joint-rail-conference 

Structures Congress 2017
April 6-8 — Denver
Organized by the Structural Engineering Institute of the ASCE, the 
conference features more than 120 technical sessions plus opening and 
closing plenary sessions and an exhibit hall.
www.structurescongress.org 

Introduction to Structural Design of Wood Buildings
April 10-12 — Blacksburg, Va.
American Wood Council (AWC) and Virginia Tech short course 
on practical code-conforming design of wood structures based on 
provisions of the 2015 National Design Specification and other AWC 
standards. The primary focus and objectives of this course are a mastery 
of wood design basics.
www.cpe.vt.edu/sdwnds/index.html 

Financial Management for Non-Financial Managers
April 19 — Washington, D.C.
Aug. 9 — Cincinnati
Overview of business financial management, including interpreting 
financial statements, key performance metrics, benchmarking, 
predictive cash flow management, and how strategic decisions drive the 
value of the firm.
http://zweiggroup.com/seminars/financial-management-for-non-
financial-managers  

ACEC Annual Convention and Legislative Summit
April 23-26 — Washington, D.C.
A/E industry policy and political lobbying issues plus the Engineering 
Excellence Awards Gala, which recognizes engineering achievements 
for 2016 throughout the world.
www.acec.org/conferences/annual-convention-2017 

Airport Pavement Technical Workshop
April 25-27 — Rosemont, Ill.
Topics include pavement design and evaluation, materials, mix design, 
construction, preservation and rehabilitation practices, along with 
innovative pavement technologies for airports.
www.asphaltinstitute.org/airport-pavement-technical-workshop 

11th International Bridge and Structure Management Conference
April 25-27 — Mesa, Ariz.
A broad range of topics on bridge and transportation structures in all 
stages of implementation of asset management practices. This meeting 
will serve as the forum for moving MAP-21 asset management 
initiatives into practice.
https://cm.wsu.edu/ehome/index.php?eventid=200293&

AEC Business Development Training 
April 27 — San Antonio, Texas
June 29 — Minneapolis
Nov. 16 — Seattle
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 

MAY 2017

Excellence in Project Management
May 3 — Miami
June 6 — Houston
Aug. 16 — Detroit
Nov. 29 — Charleston, S.C.
Tutorial and case study workshop sessions present critical areas every 
project manager should know from the perspective of architecture, 
engineering, and environmental consulting firms.
http://zweiggroup.com/seminars/excellence-in-project-management 

Carlson User Conference
May 3-5 — Maysville, Ky.
Specialized training on the use of Carlson’s suite of software products 
for professionals in the surveying, civil engineering, mining, and 
construction fields.
www.carlsonsw.com/uc17 

http://zweiggroup.com/seminars/financial-management-for-non-financial-managers
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5th International Conference on Roundabouts
may 8-10  — green bay, wis.
Triennial conference provides a forum for exchange of technical, policy, 
planning, operational, and administrative information on all aspects of 
roundabouts.
www.cvent.com/events/5th-international-conference-on-roundabouts/
event-summary-e41055eaaabe48d9a23511bd91f9f3e2.aspx  

Great Water Cities Summit 2017
may 15-16  — new york
Leaders from Wall Street to main streets will discuss how investments 
in physical and financial assets, as well as human resources, are key to 
sustainable growth and a resilient future.
www.wef.org/watersummit 

Municipal Wet Weather Stormwater Conference
may 15-17  — charleston, S.C.
Topics include underground stormwater management, shoreline 
stabilization and sea level rise, dam safety, stormwater runoff reduction, 
case studies for innovative BMPs, and more.
www.ieca.org 

Global Public Transport Summit
may 15-17  — montreal, canada
Organized by UITP (International Association of Public Transport), 
the summit focuses on seven key trends and themes affecting urban 
mobility, including digitalization and Mobility as a Service.
https://uitpsummit.org 

Grouting Fundamentals and Current Practice Short Course
may 15-19  — austin, texas
Pressure grouting as a method to improve geotechnical characteristics 
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/grouting17.php 

Industrial and Commercial Water Reuse Conference
may 21-23  —atlanta
Focus on sustainable water policies, accounting and conservation of 
water and energy, and development and application of appropriate 
water treatment and reuse technology.
https://watereuse.org/news-events/conferences/2017-industrial-and-
commercial-water-reuse-conference 

Urban Street Symposium
may 21-24  — raleigh, N.C.
Provides a forum to compare and discuss alternative street design 
practices, document better street designs, and transfer urban street 
research findings to state agencies and to local governments.
http://ncsite.org/uss5

Leadership Skills for AEC Professionals
May 23-24 — Denver
Nov. 7-8 — 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 

june  2017

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

Check online at http://csengineermag.com/industry-events 
for events later in 2017. Send information about upcoming 
conferences, seminars, and exhibitions relevant to civil and 
structural engineering to Bob Drake at bdrake@zweiggroup.com.
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Todd K. Wager joined exp as chief strategy officer. In this newly 
created role, Wager is responsible for leading the company’s overall 
corporate strategy, including long-term strategic planning, business 
development, marketing, joint ventures, and industry partnerships.  

Amanda Lai, P.E., a water and wastewater engineer with Kleinfelder’s 
Southern California water team, was named one of ACEC’s Young 
Professionals of the Year for 2017. She also serves as president of the 
San Diego Professional Chapter of Engineers Without Borders where 
she oversees three international projects. Laura (Robinson) Nolan, 
P.E., a project manager and team lead for Kleinfelder’s Water Practice, 
was named a winner of ENR California’s Top Young Professionals 
Competition. She has 11 years of experience in planning, design, and 
construction of water-related utilities and has become an expert in 
trenchless rehabilitation.

Manhard Consulting appointed William Gladbach, P.E., P.Eng, PMP, 
to serve as Western Region managing director, a newly created position 
to support the company’s growth in its western territories. Gladbach is 
based in Manhard’s Denver office.

Steven R. Kramer, P.E., F.ASCE, was named senior vice president 
– Tunnels at COWI North America. He has extensive experience us-
ing conventional and alternative delivery methods for tunneling and 
trenchless practices in the fields of transportation, water, and energy. 
Also at COWI, David McCurry, P.E., joined the firm’s Seattle office 
as chief project manager (Bridges). He has 18 years of design man-
agement and project execution experience on complex and alternative 
delivery infrastructure projects.

Matthew Johnson, P.E., S.E., branch manager of Fehr Graham’s 
Champaign, Ill., office, received the 2017 Civil and Environmental 
Engineering Alumni Association Young Alumnus Award from the 
University of Illinois. Johnson has led numerous high-profile, multi-
discipline transportation and water projects throughout the Midwest.

Sherri Jent joined Cardno, Inc. as business development manager – 
Infrastructure services in the company’s Tampa, Fla., office. She will 
focus on business development projects throughout the Americas re-
gion, focusing on survey and mapping, subsurface utility excavation, 
utility coordination, transportation, and structures.

Don Porter, P.E., was named group manager of Utilities, and Nicole 
Knox, P.E., was promoted to group manager of Site Development at 
R&M Consultants, Inc. Porter is responsible for utility systems design 
and coordination, including underground water/sewer plan and pro-
files, trench and piping details, arctic pipe protection, and rehabilitation 
design for existing pipe systems. Knox is responsible for site planning, 
design, and construction administration services for a variety of sites in 
urban and rural locations. 

Hamilton Anderson Associates (HAA) added David Harmon as proj-
ect director. With more than 30 years of experience, he will manage 
large and small community-based projects and be responsible for lead-
ing HAA’s design research and sustainability efforts.

Sam Tinsley, P.E., joined Thornton Tomasetti’s Boston office as a 
senior vice president in the Structural Engineering practice. Tinsley 
has more than 30 years of experience in structural design, analysis, 
and project management. Thornton Tomasetti also announced that 
President Raymond P. Daddazio, Eng.ScD., P.E., F.EMI, received 
the Keystone Award from the Beverly Willis Architecture Foundation. 
The award is bestowed for increasing women’s impact, representation, 
and effectiveness at the top management levels in the building industry.

Danielle Smith, P.E., joined Michael Baker International as Transpor-
tation Department manager in the Denver office. Her more than 20 
years of experience include program management, stakeholder coordi-
nation, project controls, and design for highway, light rail, and traffic-
related projects. Also at Michael Baker, Beth Steimle, P.E., joined the 
firm as vice president and office executive in Tampa, Fla. With 15 years 
of experience, her expertise extends to design-build-finance projects, 
contract management, bridge engineering and rehabilitation, roadway 
improvement, post-design services, and budget planning.

Todd K. Wager Matthew Johnson, P.E., 
S.E.

Karl Dauber, P.E.David Harmon Sam Tinsley, P.E.

Amanda Lai, P.E. Sherri Jent

Michael D. SwearingenRaymond P. Daddazio, 
Eng.ScD., P.E., F.EMI

Laura (Robinson) 
Nolan, P.E.

Don Porter, P.E.

Edwin E. Tatem, P.E.Danielle Smith, P.E.

Steven R. Kramer, P.E., 
F.ASCE

Nicole Knox, P.E.

Ashraf Hamad, PMP

Awards, promotions, and new hires

on the rise
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civil+structural engineer online

KAI Design & Build hired Ashraf Hamad, PMP, as senior project en-
gineer. Hamad will serve as a liaison between clients and KAI’s multi-
disciplined team to ensure successful execution of construction-related 
projects and activities. 

Elia Nunez, P.E., was named an assistant vice president in the Miami 
office of WSP | Parsons Brinckerhoff. She will be responsible for man-
agement of capital improvement planning for transit agencies and public 
works departments, with a focus on public works projects. Karl Dauber, 
P.E., is now a national practice lead for hydrology, hydraulics, and drain-
age engineering for the U.S. Water & Environment Business at WSP | Par-
sons Brinckerhoff. He has more than 31 years of experience in drainage 
system design, stormwater management, floodplain analysis, hydrology, 
hydraulics, and scour analysis. Michael D. Swearingen was named water 
area manager for WSP | Parsons Brinckerhoff. He will lead sales and op-
erations of the firm’s non-industrial water services team in Colorado and 
surrounding geographies, supporting all surface water, stormwater, drain-
age, water/wastewater treatment, and conveyance-related work in the area. 
Edwin E. Tatem, P.E., is construction services manager, transportation 
and infrastructure, for the central region at WSP | Parsons Brinckerhoff. 
In his new position, Tatem is responsible for growth, service, and delivery 
of construction inspection and resident engineering services.
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Project Profitability: A design firm's responsibility to its project 
managers

By Howard Birnberg, Association for Project Managers

For project managers to be effective in their jobs, design firm leaders 
must recognize their responsibilities in providing needed tools and 
systems. Over the years, I have seen many firms be disappointed with the 
performance of project managers. Admittedly, some of these failures are 
due to the individual selected as a project manager; however, failure
is rarely a one-way street.

Often, project managers are trying to work within a weak or ineffective 
system, lack the necessary tools, have inadequate levels of training, and 
may be undermined by principals and department heads unwilling to give 
up authority. Many project managers become victims. They are blamed 
when things do not go well on projects but rarely are given recognition or 
credit when a project is successful.

One of the most significant changes in design firm and owner/client 
organizations in recent years is a renewed focus on project management. 
Gone are the days when any organization could afford poor project 
management practices. Design firms need to address organizational 
systems, recruiting of project managers, training programs, and 
productivity. Financial rewards for project managers are also a concern.

Read the entire article at http://tinyurl.com/projectprofit-apr17.    

http://csengineermag.com/article/project-profitability-design-firms-responsibility-project-managers/
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profile

Now is the time for fixing infrastructure by employing technology and the latest 
advances to improve our roadway, rail, and water systems. 
Image: Atkins/Norma Villafana

I applaud the new presidential administration’s focus on the U.S.’s 
infrastructure at the federal, state, and municipal level, as well as the 
acknowledgment that now is the time for action through investment. 
Where we were once world leaders, the lack of investment in maintain-
ing existing infrastructure coupled with modest development (and in 
some cases underdevelopment) in new and improved infrastructure has 
hampered our ability to move goods and services and detracted from 
our overall productivity. 

The U.S. interstate highway system is now 60 years old. Our rail sys-
tem not only needs updating but expansion. Our water infrastructure 
needs significant refurbishment. And while the incoming administra-

tion is pledging to fund programs, we need to find ways to make the 
money that will be invested go further. 

We know from recent studies the current state of U.S. infrastructure, 
but we also know that states are beginning to take action at their level, 
as well as the new administration. Now is the time for not just fixing 
infrastructure but employing technology and the latest advances to 
improve our roadway, rail, and water systems. 
  
Funding sources
We see significant momentum building. The Fixing America’s Surface 
Transportation (FAST) Act, which re-authorizes surface transportation 
programs through Fiscal Year 2020, was a great first step and we expect 
to see infrastructure spending pick up throughout 2017.

Several important infrastructure ballot initiatives were passed in the 
November election, and a number of state governors are taking action 
to make infrastructure funding a high priority. 

A much-needed funding source is non-public investment in infrastruc-

Taking action
Gear up for infrastructure investments and technology solutions.

By George Nash



april 2017          csengineermag.com          15

George Nash, CEO, Atkins, North America

Atkins, North America

SIZE: More than 2,500 employees in more than 75 
offices throughout North America

WEBSITE: www.atkinsglobal.com/en-GB/north-america 

PRIMARY SERVICES: More than 35 services, including 
engineering, planning, construction management, 
program management, environmental consulting, urban 
planning, and architecture services, in 17 sectors — 
aerospace, aviation, buildings, education, energy, 
environment, government, marine and coastal, nuclear, 
oil and gas, power, rail, renewables, roads and bridges, 
tourism and leisure, urban development, and water

ture. We know that there are billions of dollars available for investment 
if a greater flow of bankable infrastructure projects can be identified 
and managed.

We must invest in more economic ways to maintain our infrastructure, 
and we need to investigate alternative funding methods for the projects 
that do go forward. Making the expenditures more palatable to govern-
ments and voters alike will reduce the fear of increased taxes. Public-
private partnerships (P3s) are certainly playing a key role in helping to 
fill the infrastructure funding gap but other investment methods will be 
needed if investment by pension funds and other institutions is to be 
accelerated.

Better investment products will help, but there are also some funda-
mental issues in the industry that need to be addressed if infrastructure 
is to become more attractive to investors. Recent research by McKin-
sey shows that the infrastructure industry does poorly in completing 
mega projects on time, on budget, and to specification. According to 
McKinsey, nearly 98 percent of these projects suffer cost overruns of 
more than 30 percent. This is a huge risk, and with risk profile being a 
major consideration for investors, it is an issue that must be addressed. 

Technology enhancements
The advancement of new technologies and our better understanding 
of how they can increase efficiency is helping to minimize some proj-
ect risks. Data is king in many industries, especially in construction 
engineering inspection where access to real-time data from anywhere 
at any moment is essential to managing projects safely and efficiently, 
while sticking to budgets and completion schedules. More time onsite, 
less time behind a desk, and anytime access to project data prompted 
us to develop Atkins ASSIST. 

Designed to aid our staff in collecting field information, ASSIST is 
an e-toolbox that automates hard copy data sheets. For us, it saves 
time, streamlines information sharing, and allows more face-to-face 
interaction with clients and our partners on the project site. For clients, 
information needed to assess materials, measure progress, and make 
critical project decisions is at their fingertips, thanks to technology.

Also, virtual reality is giving us the ability to model the real world 
accurately in many dimensions and then, using real-time data from the 
Internet of Things (IoT), to continuously improve, model change, and 
predict outcomes using Building Information Modeling (BIM). Exist-
ing modeling approaches, which take months or years, can now happen 
instantaneously. 

We used our Atkins-developed 4D visual integration support (4D VIS) 
tool on a design project to update and modernize cadet barracks and 
facilities at the U.S. Military Academy at West Point, N.Y. 4D VIS is a 
web-based system that integrates 3D building information, project and 
site data, schedule, risk identification, and mitigation to help synchro-
nize project activities and detect and resolve construction conflicts. 
From barracks renovation to rail and transit projects, 4D VIS simplifies 
the construction management process.
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Today, more than 99 percent of physical objects remain unconnected 
— what an opportunity. If we invest in infrastructure that is technology 
enabled, we can pave the way not only for the future of connected 
autonomous vehicles, but also for a more connected and efficient 
country. We’re already helping Colorado Department of Transportation 
(CDOT) revolutionize its transportation system through their RoadX 
program, as well as assisting other states, such as Nevada, as they de-
velop solutions around intelligent mobility. 

With RoadX, CDOT’s leadership is focused on making a monumental 
shift from relying only on hard capital assets to improve safety and 
mobility, to further embracing innovation and technology as solutions 
for reducing deadly accidents, alleviating traffic delays, and communi-
cating road conditions to travelers. 

As a RoadX champion, we serve as an advisor, helping CDOT use 
innovation and technology to transform the state’s aging transporta-
tion system. Operating as an extension of staff, our role is to assist in 
moving projects from conception through procurement to construction. 
We engage with leaders from public organizations and private industry 

who are all working together, bringing the brightest innovators to the 
table from Colorado, across the nation, and around the world.  

As a team member for Nevada Department of Transportation’s (NDOT) 
Project Neon, the largest freeway project in the state’s history, we are 
managing all design and engineering services, including the Active 
Traffic Management (ATM) system. Project Neon’s ATM is more 
robust than any of the systems we have designed across the country, 
mainly because of the full-color, oversized digital displays that offer 
lane-specific control, variable speed limits, real-time messaging, and 
enhanced functionality that allows for integration of many traffic man-
agement system solutions. The ATM is pivotal in supporting NDOT’s 
goals and the overall project construction plan that underscores safety 
and driver awareness as success factors.  

Technology such as drones are now being used in our sector on con-
struction sites and in other areas, replacing the need for staff on the 
ground, reducing health and safety risks, and lowering costs. Imagery 
collected by drones can be processed automatically and fed into BIM, 
allowing better, more efficient project management.

Team members from Atkins, 3DR Robotics, Autodesk, and the City of Atlanta fly the first FAA-approved commercial drone 
operation in Class B restricted airspace as a Delta passenger jet flies overhead. Photo: courtesy of 3DR
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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.
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Working with partners 3DR Robotics and Au-
todesk, we recently helped orchestrate a first for 
the aviation industry by successfully flying a drone 
over Hartsfield-Jackson Atlanta International Air-
port, the busiest airport in the world (see story on 
page 48). We are providing engineering services to 
the airport and we needed data related to the West 
ground transportation curb, and North and South 
parking garages, which are being demolished and 
rebuilt.

Working closely with the airport and the Federal 
Aviation Administration, we obtained a waiver to 
conduct seven drone flights over a 40-acre area, 
quickly capturing more than 700 nadir and oblique 
images inside a tightly controlled airspace. 3DR 
uploaded the images into a cloud-based program 
where they were automatically processed into ac-
curate 3D point clouds. We will use the models 
to plan the demolition process and organize con-
struction to minimize effects on the airport’s daily 
activities.

Controlling and integrating the entire supply chain, 
using technology and collaboration — from design 
to construction right through to ongoing facilities 
management — enables asset owners to better 
manage risk and deliver an infrastructure life cycle 
approach.

Offsite fabrication and robotics are automating 
parts of the construction process and will be in-
creasingly used in U.S. construction in the future. 
There is an opportunity here to greatly reduce dis-
ruption to cities and their residents and to expedite 
construction phases, further minimizing risk.

Poised for an infrastructure renaissance
Applying technology solutions along with detailed 
engineering expertise has the potential to greatly 
improve the way we execute work, and in turn, 
the quality of life for all Americans. Clearly, these 
are exciting times for the AEC industry. With the 
promise of significant funding for infrastructure 
both at the state and federal levels, the U.S. could 
finally see the infrastructure renaissance we’ve 
been hoping for.

GEORGE NASH, CEO, Atkins, North America (www.
atkinsglobal.com/en-GB/north-america), has significant 
leadership and business development experience 
across the global energy, infrastructure, and construction 
markets. He joined Atkins in October 2016. 

Project Neon’s Active Traffic Management system features dynamic message signs that provide real-time, 
lane-specific messages to motorists. Photo: Atkins
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FIRMS IN FOCUS 

ASCE’s 2017 Infrastructure Report Card shows 
no improvement overall compared with 2013.

By Bob Drake

U.S. infrastructure rated 
‘poor, at risk’

On March 9, the American Society of Civil Engineers (ASCE) released its 2017 
Infrastructure Report Card, giving the nation’s roads, bridges, airports, rail and 
transit, ports, water systems, dams, energy systems, and other sectors a cumulative 
D+ grade. 

Since 1998, the ASCE has periodically assessed the condition of major categories 
of infrastructure and reported its conclusions in an Infrastructure Report Card, as-
signing grades ranging from A to F (see Table 1). The last Report Card, released in 
2013, also gave the nation’s infrastructure a D+ grade; the highest grade ever given 
in any individual sector is a B. 

Comparing 2017 with 2013, grades in three categories (Parks, Solid Waste, and 
Transit) declined; grades in seven categories (Hazardous Waste, Inland Waterways, 
Levees, Ports, Rail, Schools, and Wastewater) improved slightly; and grades in six 
categories (Aviation, Bridges, Dams, Drinking Water, Energy, and Roads) were 
unchanged.

In addition to examining current infrastructure conditions and needs and assigning 
grades, the Report Card makes recommendations to raise those grades.

“Quite a few of ASCE’s past recommendations have come to fruition, such as cre-
ating a National Dam Rehabilitation Program and state gas tax increases to raise 
investment in surface transportation,” wrote Norma Jean Mattei, Ph.D., P.E., 2017 
president, ASCE, in a preface to the 2017 Report Card. “Yet, the overarching solu-
tions remain the same because the underlying challenges have yet to be effectively 
addressed. That’s why, in 2017, we’re leading with investment. Without real fund-
ing, every other solution can be implemented but the $2 trillion question will still 
be looming. In infrastructure, you get what you pay for and for decades we haven’t 
been paying nearly enough. It shows in the grades.”

Executives of some infrastructure promotion groups also commented on the Report 
Card. “As a nation of communities, we must commit to investing in critical infra-
structure that is 40, 50, and 60 years old — and some of it much older than that,” 
said Patrick D. Jones, executive director and CEO of the International Bridge, 
Tunnel and Turnpike Association. “We must have an honest conversation about 
the need to make bigger and smarter investments than we have in the recent past.”

"The grades in the ASCE Report Card provide yet another example of what oc-
curs when a nation underinvests in the critical infrastructure systems that support 
economic development and quality of life,” said American Association of State 
Highway and Transportation Officials Executive Director Bud Wright. “The FAST 
Act, signed into law in 2015, provided a modest increase in federal investment 
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over five years, but it did not solve the long-term funding issues that 
threaten the future of America’s highway, transit, and passenger rail 
programs.”

The ASCE’s Infrastructure Report Card is prepared by the association’s 
Committee on America’s Infrastructure, comprising 28 civil engineers 
from across the country. According to ASCE, the committee assesses 
all relevant data and reports, consults with technical and industry ex-
perts, and assigns grades using the following criteria for each category: 
capacity, condition, funding, future need, operation and maintenance, 
public safety, resilience, and innovation.

The committee used the following grading scale:
A: Exceptional; fit for the future — The infrastructure in the system 
or network is generally in excellent condition, typically new or recently 
rehabilitated, and meets capacity needs for the future. A few elements 
show signs of general deterioration that require attention. Facilities 
meet modern standards for functionality and are resilient to withstand 
most disasters and severe weather events.

B: Good; adequate for now — The infrastructure in the system or 
network is in good to excellent condition; some elements show signs 
of general deterioration that require attention. A few elements exhibit 
significant deficiencies. Safe and reliable, with minimal capacity issues 
and minimal risk.

C: Mediocre; requires attention — The infrastructure in the system 
or network is in fair to good condition; it shows general signs of de-
terioration and requires attention. Some elements exhibit significant 
deficiencies in conditions and functionality, with increasing vulner-
ability to risk.

D: Poor; at risk — The infrastructure is in poor to fair condition and 
mostly below standard, with many elements approaching the end of 
their service life. A large portion of the system exhibits significant de-
terioration. Condition and capacity are of serious concern with strong 
risk of failure.

F: Failing/critical; unfit for purpose — The infrastructure in the 
system is in unacceptable condition with widespread advanced signs 
of deterioration. Many of the components of the system exhibit signs 
of imminent failure.

View and download the complete report, including state-by-state re-
views, at www.infrastructurereportcard.org. 

The American Society of Civil Engineers’ 2017 
Infrastructure Report Card, released in March, rates 

the condition of the nation’s infrastructure with a D+ 
cumulative grade and makes recommendations 

to raise that grade.

Information provided by the American Society of Civil Engineers (www.asce.
org). 

CATEGORY
Aviation
Bridges
Dams
Drinking Water
Energy
Hazardous Waste
Inland Waterways
Levees
Ports
Public Parks & Recreation
Rail
Roads
Schools
Solid Waste
Transit
Wastewater

GPA
Cost to Improve**
(in trillions)

1988*
B-
-
-
B-
-
D
B-
-
-
-
-
C+
D
C-
C-
C

C
-

1998
C-
C-
D
D
-
D-
-
-
-
-
-
D-
F
C-
C-
D+

D
-

2001
D
C
D
D
D+
D+
D+
-
-
-
-
D+
D-
C+
C-
D

D+
$1.3

2005
D+
C
D+
D-
D
D
D-
-
-
C-
C-
D
D
C+
D+
D-

D
$1.6

2009
D
C
D
D-
D+
D
D-
D-
-
C-
C-
D-
D
C+
D
D-

D
$2.2

2013
D
C+
D
D
D+
D
D-
D-
C
C-
C+
D
D
B-
D
D-

D+
$3.6

2017
D
C+
D
D
D+
D+
D
D
C+
D+
B
D
D+
C+
D-
D+

D+
$4.6

* The first infrastructure grades in 1988 were given by the National Council on Public Works Improvements.

** The 2017 Report Card’s investment needs are over 10 years; the 2013 report is over eight years; in the 2001, 
2005, and 2009 Report Cards, the time period was five years.

Source: ASCE 2017 Infrastructure Report Card. 

www.asce.org
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Traditionally, measuring return on investment for transportation ini-
tiatives has focused on direct user benefits and the economic impacts 
that arise from those cost savings. Estimating minutes of travel time 
saved by passengers or freight is acceptable, but some projects require 
more exploration and depth. 

The reality is that transportation plays a broad role in shaping econo-
mies. Transportation: 
• supports clusters and agglomerations; 
• increases productivity; 
• enhances jobs and labor market accessibility; 
• opens new markets for businesses; and
• enhances supply chain efficiency. 

Though not all transportation projects generate such benefits, some 
investments are considered strategic drivers of development. The eco-
nomic impact of transportation projects can be measured in the benefits 
they bring to economic growth, job creation, trade facilitation, and the 
economies of scale created. Recognizing this reality is crucial because 
today’s transportation needs far exceed available funding. Accordingly, 

transportation agencies at all levels of government seek to maximize 
their investments. 

This is true despite the fact that, in 2015, the Fixing America’s Surface 
Transportation (FAST) Act was signed into law. Included in the $305 
billion authorized by the FAST Act is funding for critical public trans-
portation, highway, and freight projects. There is an increased level of 
accountability in how transportation dollars are spent, so even with this 
money available, state, metropolitan, regional, and local agencies must 
justify the need, economic impact, and return on investment of their 
transportation investments. As such, it is important to assess trans-
portation projects for their wider impact and use a sound economic 
analysis to make informed transportation decisions. 

Wider impacts 
Transportation investment impacts economic development in the fol-
lowing five ways:

Supports clusters and agglomerations — Investment in transporta-
tion, especially transit, supports clusters and agglomerations in several 
ways. First, in large metropolitan areas, growth can be slowed when it 
is based only on automobile trips due to the limited downtown space. 
Effectively planned transportation can overcome this constraint and 
reinforce agglomerations by allowing more people to come closer 
together in higher density developments. 

Second, the right transportation investments sustain clusters of indus-
tries and businesses by supporting their closer proximity to each other, 
improving productivity and creating clusters of activities. Finally, ef-
ficient transportation reduces the time distance between the suburbs, 
where some of the labor force lives, to the downtown areas. 

Increases productivity — When transportation improvements in-
crease the accessibility of people and businesses to reach jobs, ser-

Transportation investment impacts economic development.Transportation is critical to all aspects of the economy.

With needs far exceeding available funding, transportation projects 
should be assessed for their wider impacts 

using sound economic analyses.
By Paula Dowell, Ph.D.

The top five ways 
transportation impacts 

economic development

FIRMS IN FOCUS 
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vices, goods, and activities, productivity also increases. This uptick 
may be due to reduced travel time and infrastructure enhancements. 
Because the labor market temporally is brought closer to their places 
of work due to improved travel time, businesses experience gains in 
worker productivity. 

Business productivity is seen in other areas as well. For example, trans-
portation improvements may improve freight delivery times. If truck 
drivers can reach their destinations more quickly, they can make more 
runs in their daily shifts, increasing their efficiency. Increasing worker 
and business productivity can in turn increase the productivity of the 
metropolitan area affected by the enhanced transportation system.

Enhances job and labor force accessibility — Another economic 
benefit of transportation improvements is the resulting larger pool of 
employees available for the job market. This may come from a new 
transit or commuter rail line that makes it possible for employees to 
reach previously inaccessible jobs. Or, road improvements may de-
crease employees’ travel time by car or bus. Overall, employers can 
better match employees with appropriate jobs based on the job require-
ments and employees’ skills. 

At the same time, new or improved transportation options increase the 
population’s direct access to more job options, making an area more 
attractive. Given the importance that Millennials place on mobility and 
desire to forego car ownership, access to employment and recreation 
in walkable, bikeable, and transit-accessible areas is becoming a key 
factor for recruiting this critical workforce group.  

Opens new markets for businesses — New and improved transporta-
tion options do more than decrease the travel time or distance for com-
muters; they can be a factor in shifting the business sectors attracted 
to the metropolitan area. Building a multi-modal facility opens new 
markets for companies searching for locations with the appropriate 

transportation infrastructure for their corporate needs and manufactur-
ing plants. 

New rail, subway, and Metro lines attract new development — resi-
dential and commercial — providing businesses and passengers with 
more options to earn and spend their money. By improving access, 
enhanced transportation projects positively affect the economic impact 
of metropolitan areas. 

Enhances supply chain efficiency — When businesses are clustered 
together, it is easier and quicker for them to reach their suppliers and 
customers. This phenomenon has a positive impact on freight logistics 
and delivery scheduling. Easier access to needed supplies and materi-
als and faster delivery times to customers can help lower transportation 
and inventory carrying costs while increasing both productivity and 
profitability. 

At the same time, improvements in the transportation infrastructure 
allow companies to expand their market reach and access to a larger 
customer base, which can increase their competitiveness. 

By improving access to markets, goods and services, employment, 
housing, health care, and education while reducing the cost of mov-
ing people and goods, transportation projects can increase economic 
productivity and development. 

Assessing economic impact
While the benefits of travel time savings are substantial, the traditional 
method of measuring seconds saved per trip is outdated and insuffi-
cient. The investment in transportation contributes much more to the 
economy than the travel time savings alone. It is critical to quantify all 
of the productivity gains realized with enhanced transit, particularly 
in the current environment that seeks to maximize investment under 
the scrutiny of increased accountability. This is accomplished by as-

When businesses are clustered together, it is easier and quicker to reach their 
suppliers and customers.

New rail, subway, and Metro lines attract residential and commercial development.
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sessing specific variables showing how the link among the economy, 
businesses, and commuters depends on the transportation system and 
how improvements affect productivity, income, and revenue. 

Ideally, before and after studies would be conducted to measure the im-
pact of new or improved transportation. However, these studies present 
inherent challenges due to the time lapse from project feasibility to the 
project opening. In addition, it is difficult to isolate the impact of the 
transportation infrastructure. 

A better approach begins by ensuring that the stakeholders lead the 
project evaluation. This process involves conducting interviews with 
the transportation users, economic developers, and real estate person-
nel to learn and understand their perspectives and feedback on how an 
investment might change their behavior and impact development deci-
sions. The information is used to determine travel demand and develop 
user costs and economic impact models. 

The research yields the development of tools designed specifically to 
help understand the extent of the transportation project’s impact on 
site selection, business attraction, and retention and economic develop-
ment. The combination of expert knowledge, stakeholder input, and 
research also leads to better benefit-cost, economic impact, and return-
on-investment analyses. This method of assessing transportation’s 
economic impact leads to a more transparent, defensible, and intuitive 
analysis of the project. 

Return on investment
Transportation, as one of the key costs of producing goods and ser-

vices, is a major contributor to productivity levels. There are some who 
claim that ecommerce is the driving force of economic success, making 
transportation a less critical component. Yet, America’s transportation 
and logistics systems facilitate the growth of the ecommerce industry. 

Most people still use transportation to either spend money or make 
money, both of which drive the economy. For this reason, transporta-
tion is a necessary input to economic activity. Therefore, it is important 
to understand which transportation investments will increase competi-
tive business and are economically feasible. 

However, transportation by itself will not solve all economic problems. 
It is not enough to believe that one road or one new rail or subway line 
will grow an area’s economy. While transportation is a necessary con-
tributor, it’s not sufficient to help attract and retain jobs. Other critical 
factors — including a skilled labor force, developable land, and other 
supporting utilities — must be available to ensure a transportation 
project’s success. 

Strategically, transportation investments succeed in areas where trans-
portation — or its lack — is an identified impediment to development. 
This is where investment can change behavior and where the measure-
ment of economic development impact can help ensure a transportation 
project’s higher probability of return in terms of productivity and com-
petitiveness.

PAULA DOWELL, PH.D., is director of economics and a principal of Cambridge 
Systematics (www.camsys.com), Cambridge, Mass. 
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New York is the world’s most expensive city to build in, according to 
the latest International Construction Costs report published by Arcadis. 
The high-density Asian cities of Hong Kong (second) and Macau (fifth) 
rank in the top five, along with Geneva (third) and London (fourth).

The 2017 edition of the annual International Construction Costs report 
details the relative cost of building in 44 of the world’s major cities 
across 13 building types, while outlining the significant product qual-
ity, supply chain, and cost differential factors (see Figure 1).  

London has fallen two places since last year, largely due to the de-
valuation of the pound following the UK’s Brexit vote, making it less 
expensive compared with other cities. Shanghai, in 35th, and Manilla, 
38th, suffer the biggest decreases overall, both dropping eight places. 
The highest climbers in the ranking of 44 cities are Auckland, which is 
up to 13th; Belgrade up to 30th; and Taipei, 40th, all of which rose four 
places compared with 2016.

“New York rises to the top globally once again due to a lack of real 
estate availability, accessibility issues, and high real estate prices,” 
said David Hudd, Arcadis cost and commercial director. “To build in 
such a dense urban environment like NYC, you must find solutions to 
control costs, such as expertly handling storage, transport, and staging 
of building materials; identifying skilled construction firms and labor 
far in advance; and implementing modularized construction.”

New York construction shows no signs of slowing down. The trend for 
the Big Apple to remain the most expensive for construction is likely 
to continue into 2017 and beyond as large-scale construction projects 
and international investors drive development. New York is almost 50 
percent more expensive in construction costs than the national average 
in the U.S., and more than 20 percent greater than other major cities 
such as Chicago, Los Angeles, Seattle, or Boston. 

San Francisco is the second most expensive city for hard construction 
costs because of its equally cramped environment, the rigorous seismic 
requirements, and competition for contractors. Meanwhile, Houston is 
a bargain, relatively speaking, as the city’s hard construction costs are 
currently 10 percent below the national average.

U.S. construction output growth is expected to increase at around 
3 percent per year, driven by the housing market, recovery of large 
metropolitan areas, and continued investment in manufacturing as the 
pace of reintroducing domestic manufacturing accelerates, especially 
in light of proposals of the new U.S. administration. Housing continues 
to be a bright sector but, with build rates remaining 30 percent below 
the pre-crisis peak, there should be potential for further growth. 

Regional construction cost differences
Asia — The effects of China’s continuing transition away from an 
investment-driven economy are having an impact on construction 
costs. In some cases, real estate markets are suffering from oversupply, 
which is exacerbated by a slowdown in demand from Chinese tourists 
and commercial occupiers. Looking forward, demand is expected to be 
tied into large-scale investment in energy and transport infrastructure 
such as the One Belt One Road project.  

South America — Brazil faces a tough future, although it is hoped 
that new fiscal measures introduced by the government to return the 
economy to growth will lead to a recovery in demand from the com-
mercial and private residential sectors. However, prospects for invest-
ment in resource industries remain poor given continuing conditions 
of oversupply.

Australia Pacific — Construction in Australia continues to be impacted 
by a big overhang caused by the slowdown in commodity markets, but 
infrastructure and housing markets remain strong in New South Wales 
and Victoria, in particular. Prospects for growth are closely aligned to 
an ambitious AUS $184 billion transport infrastructure plan focused on 
rail and motorway construction.

Europe — There are significant cost differences within the Eurozone 
for construction, with costs in Lisbon and Athens still at an almost 

Figure 1: Arcadis ranking of the most expensive cities in which to build.

New York, Hong Kong, and Geneva top the list in 
Arcadis’ most recent report.

World’s most expensive 
cities for construction
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Download the World Economic Forum/Boston Consulting Group report, Shaping the 
Future of Construction: Inspiring Innovators Redefine the Industry, at www3.weforum.
org/docs/WEF_Shaping_the_Future_of_Construction_Inspiring_Innovators_redefine_

the_industry_2017.pdf 

50 percent discount to Paris, for example. Risks in forecasting the 
European market’s performance include Brexit and the upcoming elec-
tions in a number of EU countries. In London, development activity in 
infrastructure is strong, but key commercial sectors including offices 
and prime residential have seen a slowdown due to Brexit uncertainty.

Middle East — Doha and Dubai continue to invest in development as 
the FIFA World Cup 2022 and Expo 2020 approach. Other cities have 
seen a stall or decline due to reduced public spending in light of lower 
oil prices.

Methodology
The comparative cost assessment of 44 cities is based on a survey of 
constructions costs undertaken by Arcadis covering 13 building types. 
Costs are representative of the local specification used to meet market 
needs. The building solutions adopted in each location are broadly sim-
ilar and, as a result, the cost differential reported represents differences 
in specification as well as the cost of labor and materials. Construction 
costs are current as of Q4 2016.

View the full Arcadis report, International Construction Costs 2017: Cost certainty in 
an uncertain world, at http://arcad.is/icc2017na-pr.Information provided by Arcadis (www.arcadis.com). 

Once futuristic dreams — 3D-printed houses, automatically designed 
hospitals, prefabricated skyscrapers — are now a reality.

Innovators shake up the 
tradition-bound 
construction industry

New technologies are transforming the engineering and construction 
sector at an accelerated pace, according to a new report compiled by the 
World Economic Forum in collaboration with The Boston Consulting 
Group (BCG). The report, Shaping the Future of Construction: Inspir-
ing Innovators Redefine the Industry, analyzes 10 innovation leaders, 
identifies key success factors, and makes policy recommendations for 
accelerating innovation in construction.

Relative to other industries, productivity in engineering and construc-
tion has stalled during the last 50 years. Technology was not mak-
ing any fundamental advances, and companies remained averse to 
changing their traditional methods. Recently, however, transformative 
technological developments have emerged, and some pioneering firms 
have adopted them for current projects. These developments — 3D 
printing, building information modeling (BIM), wireless sensing, and 

FIRMS IN FOCUS 

www3.weforum.org/docs/WEF_Shaping_the_Future_of_Construction_Inspiring_Innovators_redefine_the_industry_2017.pdf
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autonomous equipment, to name just a few — are 
already starting to turn traditional business models 
upside down.  

The 10 “lighthouse” innovation cases in the re-
port illustrate the value of embracing innovations. 
Prominent flagship projects — such as Dubai’s Burj 
Khalifa, the world’s tallest building, and The Edge 
in Amsterdam, the world’s most sustainable office 
building — showcase state-of-the-art innovation. So 
too do the various pilot projects or startups that the 
report analyzes, such as the 3D printing of houses 
by the Chinese company Winsun or the predictive 
analytics of construction data by the Chicago-based 
firm Uptake, Forbes’s hottest startup of 2015. Joint-
ly, their inspirational stories give a glimpse of the 
industry’s future.

“To paraphrase William Gibson: the future of con-
struction is here now — it is just not evenly distribut-
ed. Innovative companies and projects, as described 
in the report, demonstrate the art of the possible 
and how to address the challenges involved,” said 
Philipp Gerbert, a BCG senior partner and coauthor 
of the report. “The impact of these innovations on 
the traditional construction ecosystem will be inter-
esting to follow. We see a widening gap between the 
innovation laggards and leaders, in particular with 
regards to their digital transformation.”

Spearhead transformation
On the basis of BCG’s analysis of these successful 
innovators, the report suggests ways for compa-
nies to stimulate innovative ideas, turn those ideas 
into reality, and ultimately succeed in the market. 
Pioneering firms, for instance, create an innovation-
friendly culture that rewards risk taking; they take a 
longer-term product perspective, rather than think-
ing in terms of individual projects; and they proac-
tively shape the regulatory environment. Companies 
have nothing to gain from delaying. Once they 
implement innovations, the benefits — lower costs, 
shorter delivery times, and reduced environmental 
impact — can begin to accumulate.

The report highlights the following key success fac-
tors for innovation in the construction ecosystem:
• Develop a vision and instill an innovation culture 

that challenges the construction industry’s status 
quo.

• Create talented, multidisciplinary teams and devise 
an agile organization to accelerate innovation.

• Take a customer-centric approach to devising inno-
vations, starting from the pain points of construction 
clients and asset end-users.

• Establish product platforms rather than taking an 

individual project perspective, to create the busi-
ness case for innovation.

• Develop pilot projects and prototypes to demon-
strate the potential and provide proof of value.

• Nurture the broader ecosystem necessary for 
implementing innovation by developing the (local) 
supply chain and partnerships.

• Embrace business-model innovation alongside 
technological innovation in engineering and con-
struction.

• Advocate new ways of contracting to enable and 
incentivize effective collaboration with project own-
ers from Day 1.

• Shape the regulatory environment proactively to 
enable and promote adoption of innovation.

Governments’ crucial contribution
Governments are crucial participants in the trans-
formation of the construction industry. They need 
to create an environment conducive to the adoption 
of innovative technology as a regulator, strategic 
incubator, or project owner. 

The report recommends that governments should 
update building codes, move to performance-based 
and forward-looking standards, and introduce more 
flexible procurement models in infrastructure proj-
ects to overcome typical hurdles for innovation. In 
fact, infrastructure is again high on the agenda in 
almost all regions of the world. 

In the words of John Beck, president and CEO of 
Aecon Construction Group, one of Canada’s leading 
construction companies, “There has always been a 
mismatch between the need for infrastructure assets 
and the capital to fund them. We now have a new 
opportunity to narrow that gap — by leveraging all 
the remarkable innovations that have emerged in 
recent years.” For infrastructure and other built as-
sets alike, innovation will boost the value over their 
entire life cycle.

As construction companies reap the benefits of in-
novation, so too will their clients and the community 
at large. “Incremental change is not an option; by 
redefining the ultimate frontier, leapfrogging inno-
vations in construction will finally help to address 
major societal challenges, from mass urbanization 
to climate change,” said Michael Buehler, head of 
infrastructure and urban development at the World 
Economic Forum. “The widespread adoption of 
these innovations is going to make a serious differ-
ence, both economically and environmentally.”

Information provided by The Boston Consulting Group 
(www.bcg.com). 
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At the Portsmouth Naval Shipyard (PNSY) in Kittery, Maine, the 
Naval Sea Systems Command repairs and upgrades the U.S. Navy’s 
fleet of nuclear-powered submarines. To facilitate this work, the PNSY 
owns and maintains a system of removable submarine covers (RSCs) 
that provide protection and access to the submarine exterior during 
maintenance operations. The RSC system is comprised of modular 
wall-stacks and stair-towers lined along each side of the submarine, 
roof covers spanning over the top, and closure units on the ends.

Four to five individual steel-framed and steel-clad modules stacked 
atop each other comprise a typical modular wall stack. The column 
base plates of each upper module rest on the column cap plates of 
the module below. At each interface, 12 single-bolt connections with 
perpendicular slotted holes serve as the only module to-module con-
nection. 

A typical module wall stack is approximately 50 feet high when fully 
assembled. Each module within a wall stack is rectangular in plan, 
roughly 6.5 feet wide by 47.5 feet long with three approximately equal 

bays. In contrast, a typical stair-tower consists of a single continuous 
module, approximately 15.5 feet square in plan and 55 feet high. Fram-
ing for both the wall-stacks and stair-towers consists of vertical and 
horizontal steel tubes connected at fully welded joints.

A windy day
During 2013 and 2014, the RSCs were undergoing restoration and 
modernization. Several assembled RSC structures were standing verti-
cally near the shoreline at the PNSY when a strong wind gust caused a 
50-foot-tall wall-stack to overturn. As the wall-stack fell, it impacted 
a stair-tower, which then also overturned and fell onto a small escarp-
ment and a concrete barrier.

The force of the impact damaged and distorted portions of the steel 
framing and cladding of both structures. All bolts connecting the indi-
vidual modules in the wall-stack failed as a result of the impact. The 
contractor responsible for the RSC restoration work retained Simpson 
Gumpertz & Heger Inc. (SGH) to perform a structural condition as-
sessment and design repairs to the damaged modules, with the unique 
challenge of verifying that the repaired modules could be properly 
aligned, assembled, and returned to service as part of the full RSC 
system.

Condition assessment
SGH personnel visited the site and evaluated members and all visible 
portions of joints on each module — both in the zone of impact and 
away from the zone of impact — for the purpose of identifying twist and 
sweep in members, verticality and straightness of columns, evidence of 
impact damage, distressed paint over welds that could indicate damage 
to connections, and global twist, sweep, and racking of each module.

Damaged wall-stack and stair-tower after fall. Photo: courtesy of contractorTypical restored wall-stack. Photo: courtesy of contractor

Restoring alignment to 
distorted stackable modules

Simpson Gumpertz & Heger performs structural condition 
assessment and designs repairs for removable submarine covers.

By Diego Arabbo, P.E. and Matt Gilbertson, S.E., P.E.
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SGH retained the services of a registered surveyor to perform a com-
prehensive total station survey of each damaged module. The survey 
data was vital for accurately identifying unacceptable distortion and 
misalignment of members (local damage) and of an entire module 
(global damage). SGH specified multiple survey points along most 
primary structural members, at the ends of the slotted holes in the 
connection plates, and at joints. At the time of the survey, the 55-foot-
tall stair-tower rested horizontally on leveled timber cribbing at every 
other story. Each of the wall-stack modules rested upright on leveled 
timber cribbing at each corner.

Weld inspection
Proper inspection of all welded joints required full removal of paint 
covering each joint — a potentially costly and time-consuming propo-
sition given the large number of joints in each module. To help reduce 
the number of inspected joints while maintaining a high degree of 
confidence that damaged welds would be identified, SGH developed 
a sampling program for inspecting welded joints using the statistical 
approach presented in American National Standard Institute (ANSI)/
American Society for Quality (ASQ) Z1.4-2008.  

SGH applied a tightened inspection level (Level III) to joints in the 
impact zone, which were more likely to have suffered damage, and 
a reduced inspection level (Level I) to joints away from the impact 
zone. The inspection level determines the relationship between the 
total number of joints and the number of joints to be tested, as well as 
the acceptance quality limits.

SGH selected which joints to test up to the minimum numbers deter-
mined using ANSI/ASQ Z1.4-2008, excluding welds with visually 

apparent cracks, as it was clear that those joints must be repaired. An 
AWS-certified welding inspector tested each weld in each selected 
joint using magnetic particle inspection to detect surface and near-
surface cracks. 

The inspection program required that in the event that a cracked weld 
was discovered and confirmed during testing of joints in the impact 
zone, all other joints in the impact zone would be tested. If a cracked 
weld was discovered and confirmed during testing of the joints away 
from the impact zone, then the inspection level would be increased 
to Level II, resulting in additional joints that would need to be tested. 
In the end, the inspection did not reveal any nonvisible weld cracks 
but did expose original fabrication imperfections (lack of fusion and 
incomplete welds).

Geometric acceptance criteria
All modules contained some limited amount of distortion and mis-
alignment prior to the fall due to the limitations of the original fabrica-
tion and construction processes. SGH established acceptance criteria 
to evaluate the damaged modules that accounted for the permissible 
variations defined in industry standards for steel construction, includ-
ing permissible variations in sweep of beam and column members as 
specified in ASTM A500, and the AISC Code of Standard Practice for 
Steel Buildings and Bridges (COSP), which provided the permissible 
variations for column verticality (length/500) and, by extension, per-
missible limits for global racking, twist, and sweep of the individual 
modules.  

Where necessary, SGH adjusted the acceptance criteria to account for 
the accuracy of the total station survey. To evaluate the alignment of 

A damaged member (local sweep) in a wall-stack module. Module-to-module connection plates at the top of a wall-stack module. 
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the module-to-module connections in the stacked modules, SGH con-
sidered the requirements of the Research Council on Structural Con-
nections Specification for Structural Joints Using High-Strength Bolts 
(RCSC Specification), which limits the slope of the surface of plates 
in a connection to 1:20 with respect to a plane normal to the bolt axis. 
Lastly, SGH visually evaluated local puncture damage of steel mem-
bers and damage to wall panels, guardrails, and other nonstructural 
elements to determine the need for repair or replacement.

Modeling and analysis
SGH converted the survey results into three-dimensional (3D) points 
and then leveled the data points by aligning survey points at the lower 
corners of each module onto a common plane to minimize the effects of 
levelness of the support points. SGH established the centerline of each 
surveyed member and created AutoCAD 3D models of each module 
that also included the locations of the slotted holes in the module-to-
module connections.

The 3D models of the surveyed modules allowed SGH to confirm 
visual observations and to quantify local and global deformations in 
each damaged module and compare those values to the established ac-
ceptance criteria. This evaluation revealed that seven tube members 
exceeded the permissible limit for local straightness and two modules 
exceeded the permissible limit for global straightness (i.e., the end bays 
had rotated in plan relative to the middle bays). More than one module 
exhibited evidence of global twist about their horizontal longitudinal 
axis; however, under closer scrutiny, it appeared that the observed twist 
was due to limited and uneven support points during the survey.  

To confirm, SGH studied the raw survey data, quantified the difference 
in elevation of the support points, and then performed a finite element 
analysis (FEA) of the affected modules with the uneven supports. The 
FEA showed that the anticipated deflection of the modules under self-
weight with the supports provided at the time of the survey would re-

sult in a twist comparable to that reported by the survey. Therefore, the 
observed twist was not a result of permanent damage to the modules.

Finally, SGH combined the individual 3D models of the four wall-stack 
modules to evaluate the alignment of the slotted holes in the module-
to-module connection plates and to confirm adequate alignment of the 
stacked modules. All but four of the 36 pairs of connection plates were 
within the permissible limits provided by the RCSC Specification.  The 
misaligned connections occurred only at interfaces involving one of 
the modules exhibiting unacceptable global sweep; therefore, the entire 
stack could be properly assembled without issue once the contractor 
realigned those modules.

Repairs and realignment
The modeling and analysis procedures showed that all damaged mod-
ules could be repaired and salvaged. SGH developed repair drawings 
for the contractor that illustrated local repairs (member replacement, 
weld repairs, nonstructural repairs) and global repairs, including a 
realignment sequence to detach the misaligned end bays and reattach 
them in a position that satisfied the construction tolerances in the AISC 
COSP.  

Similarly, for the stair-tower, SGH developed a procedure for installing 
temporary supports and bracing elements to allow the contractor to re-
place structural members without damaging or distorting the remainder 
of the module. After completing all the repairs, the contractor erected 
the stacked modules and was able to achieve proper alignment between 
modules and make all module-to-module connections.

DIEGO ARABBO, P.E., is a senior staff II - Structures, and MATT GILBERTSON, S.E., P.E., 
is a senior staff I - Structures, both with Simpson Gumpertz & Heger Inc. (www.
sgh.com). They may be contacted at dsarabbo@sgh.com and mrgilbertson@
sgh.com, respectively.

Using the 3D model to confirm alignment of the module-to-module 
connections at the wall-stack. 

3D model of assembled modules forming the wall-stack. 

www.sgh.com
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A portable device invented by Virginia Tech Architecture Professor 
Mehdi Setareh, Ph.D., with help from students promises to make 
structural vibration-reducing technology universally accessible. The 
portable tuned mass damper (PTMD) improves on existing technol-
ogy by making it more compact, affordable, simple to set up and tune, 
and easy to integrate into a structure’s design. The device has reduced 
vibrations by as much as 40 to 75 percent in tests at Virginia Tech’s 
Vibration Testing Lab, as well as in campus buildings and a footbridge 
in Clifton Forge.

“With the increased use of modern, lightweight building materials to 
create elegant, flexible designs, we’ve also seen an upsurge in the prob-
lem of structural vibrations,” said Setareh, a professor in the School of 
Architecture + Design in Virginia Tech’s College of Architecture and 
Urban Studies, and founder/director of Virginia Tech’s Vibration Test-
ing Lab. “While these vibrations are not necessarily dangerous, they 
can be disturbing to people and interfere with sensitive equipment and 
instrumentation. The PTMD improves upon an expensive and compli-
cated dampening system by offering a cost-effective alternative that’s 
easy to manufacture and use.”

Tuned mass dampers are used worldwide to mitigate vibrations in 
structures such as buildings and bridges where excessive movement 
can be alarming or even sickening to occupants. They’re famously em-
ployed in landmarks like London’s Millennium Bridge, Trump World 
Tower in New York, and Taiwan’s Taipei 101 skyscraper, where they 
help minimize swaying from foot traffic and wind. The vast majority 
are multi-ton devices that occupy an average of 1,000 square feet and 
are complex and costly to install, tune, and maintain.

Setareh’s PTMD presents a revolutionary alternative to its behemoth 
forefather. Smaller than a nightstand and weighing less than 275 
pounds, the device can be easily set up and adjusted by nontechnical 
personnel using a $5 iTunes application and Setareh’s instructions.

The PTMD also can be easily integrated into construction of a building 
or added as a post-construction corrective measure. Its small footprint 
means it can be conveniently hidden away in a cupboard or even incor-
porated as a design feature.

“The nice thing about these units is that they are portable and it’s easy 
to fit them inside the furniture. You can move them around and you 
can tune them easily,” Setareh said. “We are able to use them both as 
a fix or as part of the original design. You can cut down on the cost of 
construction by using lighter steel beams, and with devices like this, 
you can economically cut down the movement and vibration.”

Setareh has applied for a patent on the device and is working with 
students from the College of Architecture and Urban Studies and the 
College of Engineering to perfect it for commercial and industrial ap-
plications. They’re also working on new prototypes that can be inte-
grated even more easily and effectively into building designs.

Reducing 
structural vibrations
Virginia Tech architecture professor and students 

develop a simple, portable tuned mass damper device.

Easy to set up, tune, and move, the PTMD can be placed in areas with excessive 
vibrations, hidden away in a cupboard, or integrated into a building’s design. 

Image: Virginia Tech

Professor Mehdi Setareh’s portable tuned mass damper makes a previously complex, 
cost-prohibitive technology for reducing structural vibrations universally accessible. 
Students, including Sriram Sankaranarayanan, a graduate civil engineering student 
(background), helped with the research. Image: Virginia Tech
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Setareh plans to package the device and place it on the market as a kit 
of parts. Each unit will include instructions on how to assemble, install, 
and tune it. Even though the units are mostly maintenance-free, the 
dampers may need adjustments every few years, depending on their 
level of use. These adjustments can easily be made by the consumer 
by following the re-tuning instructions included with each PTMD unit.

The PTMD shows great promise for use in such settings as theaters, 
malls, nightclubs, and monumental staircases, where high-traffic floor 
vibrations can be unsettling or frightening to occupants. It also holds 
strong potential in settings such as hospitals and labs, where sensitive 
equipment demands very small environmental vibrations.

A nationally recognized expert on structural vibration, Setareh’s 36-
year career as an engineer has focused on using technology to study 
and enhance the interplay between structural design and vibrations. 
His work on minimizing vibration in a dramatic cantilevered corporate 
headquarters in Michigan and a monumental staircase at Michigan 
State University’s Broad Art Museum earned national awards from 
the American Institute of Steel Construction for Innovative Design in 
Engineering and Architecture.

Setareh began working on the PTMD in 2014 as part of a National 
Science Foundation (NSF) grant-funded project. The 2-foot-high, 
15-inch-wide box, crafted by the technicians at the college’s metal 
shop, consists of plates, springs, and dampers that are tuned to the 
natural frequency of a structure. It reduces vibrations by moving in 

the opposite direction of the structure, but at 10 to 20 times higher 
accelerations.

Virginia Tech’s Vibration Testing Lab is the only facility in the country 
dedicated solely to research on vibration serviceability issues. Created 
in 2011 with major support from the NSF and industry partners, the lab 
houses a two-story, full-scale steel structure, embedded with sensors, 
dynamic signal analyzers, and force platforms, and an assortment of 
sophisticated testing and measurement equipment. Students use the lab 
in course-related work and serve as researchers and test subjects study-
ing and solving structural vibration problems.

“This research has been invaluable for me to apply in my future career,” 
said Sriram Sankaranarayanan, a master’s student in civil engineering 
from Bangalore, India, who is one of Setareh’s research assistants. 
“Floor vibration is a serviceability issue in many structures. The work 
I’ve done here will help me as a structural engineer who is interested in 
seismic design and analysis.”

“Our work in the Vibration Testing Lab was eye-opening for me,” said 
Trey King, a third-year architecture student from Knoxville, Tenn. “It 
challenged me to think beyond aesthetics and building function and 
consider how my designs affect occupants in terms of vibration ser-
viceability.”

Information provided by Virginia Polytechnic Institute and State University 
(www.vt.edu). 
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A boom in the popularity of solar panels and electric cars could spark 
irreversible changes in the energy sector within three years. By 2020, 
the global demand for coal and oil could peak and start to decline, 
according to a new report published by researchers at the Grantham 
Institute - Climate Change and the Environment at Imperial College 
London (http://www.imperial.ac.uk/grantham), and independent 
think-tank, the Carbon Tracker Initiative (see Figure 1).

The power and road transport sectors account for approximately half 
of fossil fuel consumption, so growth in the solar panel and electric 
vehicle markets can have a major impact on demand. The findings 
of this report could have serious implications for businesses and 
governments that supply these fossil fuels, the report’s authors said.

Expect the unexpected: The disruptive power of low-carbon 
technology warns that fossil fuels may lose 10 percent of market 
share to solar panels and electric vehicles within a single decade. In 
the past, a similar 10 percent loss of power market share caused the 
collapse of the U.S. coal mining industry.

Similarly, Europe’s five major utilities lost more than €100 billion 
in value from 2008 to 2013 because they were unprepared for an 8 
percent growth in renewable power, of which solar panels played a 
big part.

Ajay Gambhir, senior research fellow at the Grantham Institute, led 

the analysis with colleague Tamaryn Napp, Ph.D. “It’s time we fully 
understood the implications of these technologies’ relentless ride 
down the cost curve,” Gambhir said.

Expecting the change
Solar panels generate electrical energy from the sun’s rays, and many 
of the latest electric vehicles are powered by onboard batteries that 
are recharged with electricity supplied by the national grid, or a local 
energy source such as solar panels on a domestic roof.

Until recently, the upfront costs of early versions of these technologies 
were too high for many, but the falling costs of buying and running 
newer models are now making them more attractive to consumers 
and businesses, and they are quickly gaining in popularity.

According to the report, growth in electric vehicles alone could lead 
to 2 million barrels of oil per day (mbd) being displaced by 2025 — 
the same volume that caused a major oil price collapse in 2014-2015. 
The report finds 16 mbd of oil demand displaced by 2040 and 25 mbd 
by 2050.

This contrasts with expectations of big energy companies — in which 
oil demand continues to grow — and could have implications for the 
way they conduct their business, the authors said.

“Electric vehicles and solar power are game-changers that the fossil 
fuel industry consistently underestimates,” said Luke Sussams, 
senior researcher at Carbon Tracker. “Further innovation could make 
our scenarios look conservative in five years’ time, in which case the 
demand misread by companies will have been amplified even more.”

The report explores how plausible advances in solar panels and 
electric vehicles could affect future fossil fuel demand alongside 
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As renewables grow, coal and oil demand 
is forecast to peak by 2020.

Energy sector expectations

Figure 1: Forecast global power mix from the interactive dashboard 
(www.carbontracker.org/expect-the-unexpected-dashboard). 

Image: Grantham Institute - Climate Change and the Environment at Imperial 
College London and the Carbon Tracker Initiative



april 2017          csengineermag.com          37

efforts to reach international climate targets. It models a range of 
scenarios using the latest data and market projections for future cost 
reductions in these technologies, with varying levels of global climate 
policy effort and energy demand. However, emerging technology 
such as printable solar panels could mean that the scenarios used in 
the study still underestimate growth in the renewables sector.

Counting the cost
The cost of solar panels has fallen 85 percent during the last seven 
years and the report sees it becoming “materially cheaper than 
alternative power options globally” with huge investment adding 
more than 5,000 Gigawatts of supply between 2030 and 2040.

Electric vehicles are currently growing 60 percent year-on-year and 
there are already more than 1 million on the roads. Battery costs have 
fallen 73 percent to $268 per kilowatt hour (kWh) in the seven years 
to 2015, according to the U.S. Department of Energy, and Tesla, 
the electric car maker, predicts they will reach $100 per kWh by 
2020. The report assumes that electric vehicles will be cheaper than 
conventional internal combustion engines by 2020.

The analysis concludes that electric vehicles could have a fifth of 
the road transport market by 2030 and, with additional growth in 
hydrogen cars and oil/electric hybrids, conventional vehicles could 
account for less than half the market. By 2050, electric vehicles could 
grow to 1.7 billion (69 percent of the market) while conventional 
vehicles would make up just 12 percent.

The report is accompanied by an interactive dashboard at www.
carbontracker.org/expect-the-unexpected-dashboard.  

Information provided by Imperial College London (www.imperial.ac.uk); by 
Simon Levey.   

The cost of solar panels has fallen 85 percent during the last seven years 
and analysts predict it will become “materially cheaper than alternative 
power options globally.”

Geothermal energy, a clean, renewable source of energy produced 
by the heat of the earth, provides about 6 percent of California’s 
total power. That number could be much higher if associated costs 
were lower. Now scientists at the Department of Energy’s Lawrence 
Berkeley National Laboratory (Berkeley Lab) have launched two 
California Energy Commission-funded projects aimed at making 
geothermal energy more cost-effective to deploy and operate.

“There is huge potential for geothermal energy in the U.S., and 
especially in California,” said Patrick Dobson, who leads Berkeley 

Lab’s Geothermal Systems program in the Energy Geosciences 
Division. “The U.S. Geological Survey has estimated that 
conventional and unconventional geothermal resources in the western 
U.S. are equivalent to half of the current installed generation capacity 
of the U.S.; however, commercial development of these resources 
would require significant technological advances to lower the cost of 
geothermal deployment.”

The first project will test deployment of a dense array of seismic 
sensors to improve the ability to image where and how fluids are 
moving underground. The second project will develop and apply 
modeling tools to enable geothermal plants to safely run in flexible (or 
variable) production mode, allowing for better integration with other 
renewable energy sources. The California Energy Commission’s 
Electric Program Investment Charge (EPIC) program has awarded 
Berkeley Lab a total of $2.7 million for the two projects.

Seismic sensors and modeling tools may help make geothermal 
energy production more economically attractive.

Steam solutions
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California is looking to geothermal energy to help in reaching its goal 
of getting half of its electricity from renewable sources by the year 
2030. Geothermal plants are possible only in locations with particular 
geological characteristics, either near active volcanic centers or in 
places with a very high temperature gradient, such as parts of the 
western United States. Thanks to its location on the Pacific “Ring 
of Fire,” California has a vast amount of geothermal electricity 
generation capacity.

Seeing fluid flow with seismic sensors
While geothermal technology has been around for some time, one of 
the main barriers to wider adoption is the high up-front investment. 
“A large geothermal operator might drill three wells a year at a cost of 
approximately $7 million per well. If one of the wells could provide 
twice the steam production, a savings of $7 million could be realized. 
That’s where we come in,” said Lawrence Hutchings, a Berkeley Lab 
microearthquake imaging specialist who has worked in geothermal 
fields around the world.

In a project led by Berkeley Lab scientist Kurt Nihei, a dense network 
of portable seismic recorders (about 100 recorders over a 5-square-
kilometer area) will be installed to demonstrate the ability to perform 
high-resolution tomographic imaging. 

“The goal is to image where steam and fluids are going using 
geophysics,” Nihei said. “We will improve the spatial resolution of 
the imaging using a dense array and demonstrate that this can be done 
cost-effectively in an operating geothermal field.”

The demonstration will take place at The Geysers, the world’s largest 
geothermal field, located north of San Francisco in Sonoma and Lake 
Counties. Wells there — some deeper than two miles — bring steam 
to the surface. The steam is converted to electricity while water is 
injected into the underground rock to replenish the steam.

Berkeley Lab scientists currently run a network of 32 seismic 
recorders at The Geysers to monitor microearthquakes. With the 
dense network of 100 inexpensive seismic recorders, they will be 
able to improve the resolution of seismic imaging sufficient to track 
fluid movement as it moves through the network of fractures that 
intersect the injection wells.

“Similar to what is done in medical ultrasound tomography with 
sound waves, we will record seismic waves — both compressional 
waves and shear waves — from which we can extract information 
about rock properties, fluid properties, and changes in the subsurface 
stresses,” Nihei said. “We think these images will allow us to get 
a clearer picture of where fluids are going and how stresses in the 
rock are changing in time and space between the injection wells and 
production wells.”

Having a better understanding of fluid flow in fractured geothermal 
reservoirs would be a big benefit for well placement as well as cost-
effective operation. “If they can increase the likelihood of getting 
a productive well every time they drill, it would be huge,” said 
Hutchings. “More than 10 percent of California’s total renewable 
energy capacity comes from geothermal, so the potential impact of 
this technology is exciting.”

Lowering the cost of renewables
In the second project, led by Berkeley Lab scientist Jonny Rutqvist, 
the goal is to enable the conversion of geothermal production from 
baseload or steady production to flexible or variable mode. Flexible-
mode geothermal production could then be used as a supplement to 
intermittent renewable energy sources such as wind and solar, which 
are not available around the clock, thus significantly reducing the 
costs of storing that energy.

The technical challenges are considerable since grid demands may 

Berkeley Lab scientists will work at The Geysers, the world’s largest geothermal field, 
located in northern California, on two projects aimed at making geothermal energy 
more cost effective. Photo: Kurt Nihei/Berkeley Lab

Figure 1: California renewable energy generation by resource type. 
Source: California Energy Commission
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Information provided by Lawrence Berkeley National Laboratory (www.lbl.gov). 
The University of California manages Berkeley Lab for the U.S. Department of 
Energy's Office of Science (https://science.energy.gov). 

require rapid changes, such as reducing production by half within 
tens of minutes and then restoring full production after a few hours. 
Such changes could lead to mechanical fatigue, damage to well 
components, corrosion, and mineral deposition in the wells.

“A better understanding of the impacts of flexible-mode production 

on the reservoir-wellbore system is needed to assure safe and 
sustainable production,” Rutqvist said.

Berkeley Lab will adapt a suite of their modeling tools for wellbore 
and geothermal reservoir integrity, including T2WELL, which 
models fluid flow and heat transfer in wells; and TOUGHREACT, 
which simulates scaling and corrosion. These tools will be integrated 
with geomechanical tools into an improved thermal-hydrological-
mechanical-chemical (THMC) model to address the specific 
problems.

“This will provide the necessary tools for investigating all the 
challenges related to flexible-mode production and predict short- and 
long-term impacts,” Rutqvist said. “The advantages to California are 
many, including greater grid reliability, increased safety, and lower 
greenhouse gas emissions.”

In both projects, the Berkeley Lab researchers will be working with 
Calpine Corporation, which has the largest commercial operation 
at The Geysers. Calpine will contribute data as well as access 
to their sites and models. The projects build on a wide variety of 
prior research at Berkeley Lab funded by the DOE’s Geothermal 
Technologies Office.

Berkeley Lab scientists at The Geysers. Photo: Pat Dobson/Berkeley Lab
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On February 28, President Donald Trump issued an executive order for 
review of the waters of the United States (WOTUS) rule of the Clean 
Water Act — specifically, how such waters are defined (80 Fed. Reg. 
37054; June 29, 2015) — in part to minimize regulatory uncertainty. 
The president’s order directs the administrator of the Environmental 
Protection Agency (EPA) and the assistant secretary of the Army for 
Civil Works to “consider interpreting the term ‘navigable waters,’ as 
defined in 33 U.S.C. 1362(7), in a manner consistent with the opinion 
of Justice Antonin Scalia in Rapanos v. United States, 547 U.S. 715 
(2006).”

In that case, Scalia wrote, “On its only plausible interpretation, 
the phrase ‘the waters of the United States’ includes only those 
relatively permanent, standing, or continuously flowing bodies of 
water ‘forming geographic features’ that are described in ordinary 
parlance as ‘streams[,] … oceans, rivers, [and] lakes.’ The phrase 
does not include channels through which water flows intermittently 
or ephemerally, or channels that periodically provide drainage for 
rainfall.”

The American Road & Transportation Builders Association (ARTBA) 
said in a press release that the president’s executive order “removes 
an unnecessary obstacle that would have delayed transportation 
improvement projects.” ARTBA said that it told the EPA on multiple 
occasions that “roadside ditches are not — and should not be regulated 
as — traditional jurisdictional wetlands as they are not connected 
water bodies and they contribute to the public health and safety of the 
nation by dispersing water from roadways.”

However, the WOTUS rule did not categorically exempt roadside 
ditches from federal jurisdiction, ARTBA said. Instead, the EPA 
decided a litany of qualifications must be met before a roadside ditch 
can be deemed exempt from federal permitting requirements. 
 
According to ARTBA, the EPA’s approach added another layer 
of burdensome permitting requirements, created confusion, and 
increased permitting delays for transportation projects. The WOTUS 
rule, the association said, would also likely be used as a litigation tool 
to delay projects and, in the process, make them more expensive for 
taxpayers.  

Environmental concerns
In response to the presidents’s executive order, Sierra Club Executive 
Director Michael Brune said, “Donald Trump is sacrificing the right 
to clean drinking water for more than 117 million Americans just to 
make corporate polluters richer. After just weeks in office, Trump has 
made it obvious that he could not care less about protecting the water 
we drink. First, he signed away safeguards protecting our streams 
from coal-mining waste and now he wants to gut a rule that protects 
the drinking water for more than one in three Americans. 

“Trump’s Dirty Water Order is a massive waste of taxpayer resources 
that will leave wetlands and streams at risk of pollution and 
destruction,” Brune said. “These are the places families swim, fish, 
play, and enjoy, and when we leave them unprotected, we know from 
experience that polluters will exploit them. After all, the EPA and the 
Clean Water Act were created in large part because of the Cuyahoga 
River disaster, when a river became so polluted it actually caught on 
fire.
 
“Trump’s decision today is a path to dirtier water and more toxic 
disasters. Like we did after the Cuyahoga fire, we will use every 
avenue available to us to fight back and protect America’s water 
resources.”
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President Trump orders agencies to ‘rescind or revise’ 

waters of the United States rule. 
By Bob Drake
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EPA actions 
Following the president’s executive order on Feb. 28, EPA 
Administrator Scott Pruitt said in a statement, “EPA intends to 
immediately implement the executive order and submit a Notice to 
the Office of the Federal Register announcing our intent to review 
the 2015 Rule, and then to propose a new rule that will rescind or 
revise that rule. The president’s action today preserves a federal role 
in protecting water, but it also restores the states’ important role in 
the regulation of water.” 

During the Obama administration, the EPA had said that the 2015 
Clean Water Rule “ensures that waters protected under the Clean 
Water Act are more precisely defined, more predictably determined, 
and easier for businesses and industry to understand,” (https://www.
epa.gov/cleanwaterrule/what-clean-water-rule-does; last updated 
May 18, 2016; accessed March 2, 2017) and that the 2015 rule:
• Clearly defines and protects tributaries that impact the health of 

downstream waters — The Clean Water Act protects navigable 
waterways and their tributaries. The rule says that a tributary must 
show physical features of flowing water — a bed, bank, and ordinary 
high water mark — to warrant protection. The rule provides protection 
for headwaters that have these features and science shows can have 
a significant connection to downstream waters.

• Provides certainty in how far safeguards extend to nearby waters — 
The rule protects waters that are next to rivers and lakes and their 
tributaries because science shows that they impact downstream 
waters. The rule sets boundaries on covering nearby waters for the 
first time that are physical and measurable.

• Protects the nation’s regional water treasures — Science shows that 
specific water features can function like a system and impact the health 
of downstream waters. The rule protects prairie potholes, Carolina and 
Delmarva bays, pocosins, western vernal pools in California, and Texas 
coastal prairie wetlands when they impact downstream waters.

• Focuses on streams, not ditches — The rule limits protection to ditches 
that are constructed out of streams or function like streams and can 
carry pollution downstream. So ditches that are not constructed in 

streams and that flow only when it rains are not covered.
• Maintains the status of waters within Municipal Separate Storm Sewer 

Systems — The rule does not change how those waters are treated 
and encourages the use of green infrastructure.

• Reduces the use of case-specific analysis of waters — Previously, 
almost any water could be put through a lengthy case-specific 
analysis, even if it would not be subject to the Clean Water Act. The 
rule significantly limits the use of case-specific analysis by creating 
clarity and certainty on protected waters and limiting the number of 
similarly situated water features.

In developing the 2015 rule that is now under review, the EPA said 
that it and the Army Corps of Engineers held hundreds of meetings 
with stakeholders across the country; reviewed more than 1 million 
public comments; listened to perspectives from all sides; and used the 
latest science, including a report summarizing more than 1,200 peer-
reviewed, published scientific studies that showed that small streams 
and wetlands play an integral role in the health of larger downstream 
water bodies. 

Additionally, the EPA had said (www.epa.gov/cleanwaterrule/what-
clean-water-rule-does-not-do; last updated May 18, 2016; accessed 
3/1/17) that the 2015 Clean Water Rule does not:
• protect any types of waters that have not historically been covered by 

the Clean Water Act;
• add any new requirements for agriculture;
• interfere with or change private property rights;
• regulate most ditches;
• change policy on irrigation or water transfers;
• address land use;
• cover erosional features such as gullies, rills, and non-wetland swales; 

and
• include groundwater, shallow subsurface flow, and tile drains.

As of press time, the EPA had not proposed a new rule.

https://www.epa.gov/cleanwaterrule/what-clean-water-rule-does
www.epa.gov/cleanwaterrule/what-clean-water-rule-does-not-do
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Sinking a 6,000-ton, 371-foot-long former cargo vessel to help 
create an artificial reef in the Gulf of Mexico must strictly adhere to 
rigorous federal and state environmental regulations. That’s where 
Matrix New World Engineering’s expertise proved invaluable to the 
Texas Parks & Wildlife Department Artificial Reef Program. The firm 
ensured that the cargo ship Kraken — recently sunk 67 miles off the 
Galveston coast — was free of environmental hazards and safe to 
support coral, fish, sea turtles, and other aquatic life.

“To prepare the Kraken for its new life as an artificial reef, Matrix 
played a vital role ensuring and verifying that cleanup contractors 
removed oil, fuel, damaged paint, asbestos, polychlorinated biphenyls 
(PCBs), and other potential hazards from the vessel,” said Douglas 
Jackson, senior project manager for Matrix, based in the firm’s 
Houston office.

Working under the Texas Parks & Wildlife Department’s contract 
with Kansas-based Terracon, Matrix provided oversight for six 
months’ worth of work that enabled the Kraken to meet the strict 
U.S. Environmental Protection Agency’s Best Management Practices 
for vessels to be reefed.

“The Kraken will become an underwater destination for divers, so 
Matrix also took great care to see vessel modifications would ensure 
diver safety,” said Jackson. 

Contractors were tasked with removing debris, certain types of pipes, 
and other parts that could become loose or dislodged in saltwater 
over time. The Kraken’s final resting place is close to the Flower 

Garden Banks National Marine Sanctuary, a triad of coral reef 
systems popular with divers and fishermen located about 100 miles 
off the Gulf Coast.

According to Jackson, this is the second ship-reefing project Matrix 
has undertaken for the Texas Parks & Wildlife since 2014, when it 
handled environmental oversight for a derelict 155-foot freighter, the 
“Kinta S,” scuttled off Mustang Island to become part of the Corpus 
Christi Nearshore Reef. 

The Texas Parks and Wildlife Department manages one of the 
world’s largest active artificial reef programs with nearly 70 separate 
underwater locations. Artificial reefs are essential in the Gulf of 
Mexico where there are few natural habitats for corals, barnacles, 
and sponges — the basis of the aquatic food chain.

“This is a great opportunity to take a ship, clean it up, have it reefed 
in an upright position, and create a diving attraction in addition to 
a marine habitat,” said J. Dale Shively, director of the artificial reef 
project. “To create an artificial reef, the environment needs to be 
stable, complex, and durable. A ship is all these things.” 

Cahaba Disaster Recovery, LLC towed the Kraken from Trinidad 
to Brownsville, Texas, in May 2016. The firm completed clean-up, 
modification, and sunk the ship under its contract with the Texas 
Parks & Wildlife Department.

Funding for the project came from donations and the Deepwater 
Horizon Oil Spill natural resource damage settlement, jointly 
provided by natural resource trustee agencies in Texas, which include 
the Texas Parks and Wildlife Department, Texas Commission on 
Environmental Quality, and Texas General Land Office.

Watch a video of the sinking of the Kraken at https://youtu.be/
cuB0FsI7ppI. 

Information provided by Matrix New World Engineering (www.matrixneworld.
com), a woman-owned, full-service engineering and environmental services 
firm.  

Matrix New World Engineering helped prepare the Kraken, a 6,000-ton, 371-foot-long 
former cargo vessel, for use as an artificial reef in the Gulf of Mexico.

Controlled sinking of the former cargo ship in May 2016 created a diving attraction 
and marine habitat.

Environmental safety 
for an artificial reef

Matrix New World Engineering ensured a former cargo ship was free 
of environmental hazards before being sunk off the Texas coast.
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The Shrimad Rajchandra Mission (SRM) Committee retained Tata 
Consulting Engineers (TCE), an Indian engineering and consulting 
firm, to design an ashram and surrounding infrastructure to serve 
as the mission’s international headquarters for a place of cultural 
activity and religious study. The INR 1.8 billion project required TCE 
to provide a master land development and infrastructure plan for a 
223-acre spiritual complex that would be sustainable for more than 
100 years. 

To ensure the engineering and design approach was consistent with 
the SRM movement, TCE first had to understand the principles and 
practices of Jainism and the operations of its spiritual hermitage, the 
ashram. “We went over there, sat with them, meditated with them, 
and realized that this is not a traditional planning, engineering, or 
architectural project. They want something different — something 
that is alive and unique,” said Sandeep Zade, assistant general 
manager at TCE.

The proposed spiritual complex included a temple, a meditation center 
with seating capacity for 5,000 people, a lake and amphitheater, a 
museum, library, classrooms, a welcome center, and a specially 
designated area for large gatherings of more than 15,000 people, 
in addition to a dining hall capable of serving 6,000 guests at a 
time. Onsite studio apartments and one-, two-, and three-bedroom 
residences and villas serve as accommodations at the ashram to suit 
every budget and need of its guests. 

With a 5.57 million-square-foot build area to be designed on sloping 
terrain to accommodate large visitor capacities and operate at 

maximum energy efficiency, TCE relied on Bentley site analysis and 
design software to meet these challenges, the ecological constraints, 
and spiritual demands for this ashram development project.

3D visualization 
The land development site posed topographical limitations being 
hemmed in by valleys with slopes ranging from 5 percent to 35 
percent and an elevation difference of 80 meters. To determine the 
workable space of the site, TCE performed a slope analysis of the 
area using Bentley PowerCivil for India. 

“We used Bentley PowerCivil to generate 3D digital terrain models 
and determined that only 30 percent of the area is workable,” Zade 
said.

Having identified a constructible area, TCE was now faced with 
effectively utilizing the terrain slope for the placement of utilities, 
roads, and buildings. The ashram had to be designed to preserve 
the existing ecology, minimize noise, ensure zero water discharge, 
provide effective solid waste management, and eliminate construction 
waste, as well as accommodate pedestrian traffic from as many as 
8,000 visitors daily while also considering constraints for elderly 
accessibility. 

Using Bentley’s 3D technology, TCE gathered data, produced 
models, performed clash detection and analysis, and delivered 
conceptual, schematic, and detailed designs to the SRM Committee 
as 3D visualizations to determine cost-effective, organic options for 
development.  

Collaborative modeling 
Creating 3D digital terrain models with PowerCivil for India was 
essential to accommodate building, road, and utility placement on the 
steep slopes. With Bentley site planning and analysis applications, 
TCE utilized the sloping terrain effectively, fitting the buildings 
within the ridges of the elevated site. The team analyzed sun path, 
wind direction, and noise to maximize ventilation, optimize energy 
efficiency, and ensure a tranquil environment consistent with that of 
an ashram. 

Using MXROAD, TCE developed an intelligent model that considered 
access and connecting roads for travel to and within the region; 
vehicle, cyclist, and pedestrian traffic and travel patterns within the 
ashram site — especially for the elderly — and capacity to sustain 
travel demands for future needs during peak season and ashram 
spiritual events. The software enabled the team to successfully design 
the roads amid the sloping site to avoid the retaining structures.

With Bentley civil design software, TCE performed accurate cut-fill 
volume analysis for site grading, optimized retaining wall design, 
and ensured effective utilization of excavated materials within the 
site, eliminating construction waste. The team identified an onsite 
dumping ground for 400,000 cubic meters of excavated soil and 
then converted the dumping ground to an open ground theater with a 
capacity for 15,000 people.  

Tata Consulting Engineers delivered conceptual, schematic, and detailed designs to 
the SRM Committee as 3D visualizations. 

A non-traditional 
engineering project

Tata Consulting Engineers provides scalable terrain models to 
support land development and infrastructure plan 

for 223-acre spiritual center.
By Rachel Rogers
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Bentley’s integrated 3D technology provided TCE the tools to use the 
organic nature of the terrain to facilitate an integrated and sustainable 
utility infrastructure established relative to the core civil and structural 
components, while reducing the environmental footprint. 

Using Bentley’s Haestad products, the team gathered and analyzed 
data for natural sewerage and effective solid waste management. 
The natural slope was effectively utilized for the entire decentralized 
sewerage network. With a proposed zero water discharge budget for 
the project, TCE designed a sustainable stormwater system without 
disturbing the terrain, and implemented watershed to manage the flow 
of water using digital terrain models and catchment area delineation 
in PowerCivil to identify drainage patterns. 

“We clearly marked our catchment delineation at the right particular 
spot by using the drainage tools in PowerCivil,” Zade said.

Syncing engineering with spirituality
TCE performed detailed studies of environmental impact to maintain 
the site as natural as possible, and to keep everything alive, preserving 
ecology, consistent with Jain tradition and the client’s demands. The 
team incorporated aspects of spirituality into their designs, and using 
Bentley applications to create collaborative digital terrain models, 
shared their development plan visually with the SRM Committee and 
stakeholders. 

The seamless flow of data in user-friendly formats enhanced 
information mobility and workflow processes to make optimal 
informed choices about current and future uses of the land. 
The interoperability of Bentley software allowed TCE to create 
a sustainable master plan balancing infrastructure design and 
engineering with the aesthetic and religious requirements of an 
ashram. With effective tools to facilitate interaction and negotiations 
among TCE, spiritual leaders, stakeholders, and decision makers, 
the project team successfully integrated engineering with spirituality 
while optimizing planning, development, and management of the 
project area. 

With devotees, some whom are indigent, bearing the entire 
expense of this project, the team needed to optimize cost savings 
without compromising quality. Advanced 3D modeling, seamless 
collaboration, and effective coordination were essential in reducing 
project costs and saving time. 

TCE used MicroStation, Bentley Map, GEOPAK, InRoads, 
MXROAD, STAAD, and Haestad products to perform cost-benefit 
analysis and determine the best design solutions to ensure efficient 
management and operations to minimize costs. The ability to 
visualize models and drawings in a collaborative 3D environment 
saved significant costs for the retaining wall and site grading. Bentley 
3D technology enabled TCE to deliver the development project at a 
cost savings of nearly 40 percent. 

Utility and infrastructure planning was challenging due to the site’s steep and varying 
slopes and the need to preserve the existing ecology. 

Sustainability, ease of use, and accessibility to the elderly were key considerations in 
the layout of the ashram.  

RACHEL ROGERS joined Bentley Systems in 2012 and is currently the application 
marketing director for Bentley’s civil design, geospatial, imaging, and hydraulic 
and hydrology products. She has more than 20 years of experience marketing 
3D modeling products in the transportation, land development, government, 
geospatial, and earth imaging industries. 
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McIntosh Poris Associates’ design for DuCharme Place — a new, 
ground-up, 185-unit luxury apartment community in Detroit’s historic 
Lafayette Park — is anticipated for completion in early 2017. The 
$45 million apartment complex will be the area’s first new lifestyle 
community in 40 years. The complex will comprise four mid-rise 
buildings, with residences standing three stories tall above a parking/
lobby podium base, totaling 188,500 square feet. It is one of many 
ground-up residential projects currently underway by McIntosh Poris 
Associates throughout the area. 

“We’ve been working on designing multi-family housing 
developments in Lafayette Park for nearly 15 years,” said Michael 
Poris, AIA, principal of McIntosh Poris Associates. “DuCharme Place 
builds upon the vision of the park’s original development team by 
creating a community integrated with nature to support the existing 
historic district. To respect the site, we wanted the relationship with 
nature to be a driving factor behind the design. We organized the 
buildings around landscaped courtyards, while also creating street 
walls on Lafayette Street, Orleans Street, and DuCharme. Every unit 
has great views and abundant natural light.”    

DuCharme’s location in one of Detroit’s most venerated examples 
of modern architecture and urban planning — Mies Van der Rohe’s 

Lafayette Park — inspired the architects to continue Mies’ legacy 
by choosing materials such as brick, metal, and glass that recall the 
modernist palette. The contemporary and energy-efficient design will 
feature a terraced live green roof complete with lawn, Zen garden, 
fitness center, and swimming pool. Exteriors will include insulated 
glazing and be clad in a rain screen fiber-cement reinforced panel 
system with aluminum-framed windows, featuring railings of laser-
cut painted metal.      

Entrances, lobbies, and parking areas form the base of the residences 
and live green roof terraces. Locally glazed brick cladding marks 
lobby entrances on each building’s corner, while perforated and 
corrugated metal screening and plantings shield parking areas. This 
enclosed coverage system at grade level — inspired by the parking 
areas at Lafayette Park, which are outdoors and slightly hidden by a 
4-foot sunken level and shielded by hedges — will allow for secure 
parking, easy access for residents, and protection from harsh weather. 
The parking area design pushes Mies’ idea of hidden parking further 
by updating it for a contemporary Detroit, as well as draws inspiration 
from his pool-top podium parking at Lafayette Towers.    

The four buildings will be oriented around three central courtyard 
terraces on the podiums. Outdoor terraces will connect through a 
series of bridges — an emphasized role in the relationship between 
landscape and form, inside and out, and public and private spaces — 
similar to Mies’ design at Lafayette Park. Interiors will be designed 
to offer contemporary living with wood flooring, light-quartz 
countertops, dark-wood cabinetry, gourmet kitchen appliances, and 
laundry units. On the private terraces, residents will be able to relax 
in the Zen garden, workout in a state-of-the-art fitness center, or go 
for a swim in the pool. The live green roof will be the largest for a 
residential project in Detroit, emphasizing the architects’ belief in 

DuCharme Place, currently under construction, in Mies Van der Rohe’s Lafayette Park in Detroit, inspired McIntosh Poris 
Associates to continue Mies’ legacy by choosing materials that recall the modernist palette.

Detroit luxury apartments 
near completion

McIntosh Poris Associates designs area’s 
first new lifestyle community in 40 years.
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the importance of a natural landscape and community — a concept 
influenced by Mies.    

Similar to the park spaces created between Mies’ townhomes, 
Ducharme will feature a relationship between landscape and form 
around outdoor spaces. Private balconies will look toward courtyard 
terraces with green landscape extending to Lafayette Park, as well 
as views to the park, streets, downtown, and Dequindre Cut. The 
site’s location will afford a short walk to downtown Detroit and 
other attractions. Bike racks in the complex will offer direct access 
to the Dequindre Cut Greenway, an urban recreational pathway that 
links residential neighborhoods with Eastern Market and Detroit’s 
riverfront park, the RiverWalk.    

The first of the buildings are nearly complete and ready for move-in, 
with one- and two-bedroom floor plans ranging from 500 to 1,100 
square feet. With more two-bedroom units than one-bedroom units, 
DuCharme expects to attract singles, couples, urban professionals, 
and empty nesters who are unable to afford rental costs in downtown, 
seek more living space, and value luxury design in a more natural, 
quieter urban community.    

In addition to DuCharme, McIntosh Poris Associates is partnering 
with local developers to design ground-up residential complexes in 
surrounding urban neighborhoods. Current projects contributing to 
the city’s construction upswing include Floyd Lofts, featuring eight, 
one- and two-bedroom units with open living spaces (to be completed 
in 2017); and 750 Forest, a 22-unit, five-story condo development (to 
be completed in  2018), both located in a Detroit suburb, Birmingham, 
Mich.  

These projects add to the firm’s larger portfolio of award-winning 
multi-family developments, including 3909 Woodward Garden 
Apartments, a ground-up five-story, mixed-use building featuring 61 
market-rate apartments; Eureka Building, a conversion of the historic, 
five-story Eureka vacuum cleaner company’s world headquarters into 
four residential lofts with a ground-floor restaurant; Park Shelton, an 
adaptive reuse of the 12-story, 1926 Wardell Hotel into 220 condos; 
Genesis Villas at Medbury Park, a low-income, subsidized-housing 
community with 89 townhomes in the Midtown area; and 400 Parent 
Avenue Lofts, a former lumber warehouse transformed into eight, 
two-level loft units.    

DuCharme is the firm’s second proposed housing project for Lafayette 
Park. In 2003, the architects designed the Lafayette Towers Master 
Plan and Townhomes to further develop and strengthen Mies’ idea 
of an “integrated community.” The development was to update an 
existing one-story retail shopping center and add 30 new townhomes. 
Although the project received approval from the historic commission, 
it was never completed, but serves as an early example of McIntosh 
Poris Associates’ desire to enhance and strengthen the residential 
character of the neighborhood.    

McIntosh Poris Associates served as architect and interior designer 
for DuCharme Place. Other project team members include the City of 
Detroit and Michigan Strategic Fund (partners), Sachse Construction 
(general contractor), Clark Trombley Randers Consulting Engineers 
(MEP engineer), Nowak & Fraus Engineers (civil engineer/surveyor), 
and Zaremba & Company (landscape architects).

Four buildings will be oriented around three central courtyard terraces on the 
podiums. Outdoor terraces will connect through a series of bridges.

Information provided by McIntosh Poris Associates (www.mcintoshporis.com).  

www.mcintoshporis.com
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In 2015, the Hartsfield-Jackson Atlanta International Airport (ATL) 
became the first airport in the world to exceed 100 million annual 
passengers, and it has continued to grow since then, pushing current 
airport infrastructure to its limits. So the City of Atlanta decided to 
expand the airport and commissioned Atkins, a leading design and 
engineering firm, to help with this, starting with demolition and 
rebuilding of the present-day North and South parking garage and 
passenger drop off to facilitate construction of a new airport hotel.

New construction on such a busy airport is a challenge. Safety is 
always everyone’s number one priority, but following right behind 
safety, passenger experience must be at the forefront of everyone’s 
minds because every small inconvenience can disrupt daily airport 
operations and cause delays. 

Planning is key, and in this scale it is best done in digital models so 
that every stakeholder has access to the same, accurate information. 
The quickest and safest way to capture existing site conditions is to 
fly a drone over the area of interest and process the data into high-
definition maps and 3D point clouds.

“At Atkins we were particularly interested in leveraging 3DR’s 
technology because it allowed us to collect a great amount of accurate 
project data quickly with no disruption to airport users,”  said  Chris 
Harman, Atkins senior project engineer.

Getting permission to fly at an airport is hard
Atkins faced a challenge: Getting permission to fly drones at an 
international airport is difficult. The numerous illegal drone flights 
close to airports and planes reported in the news are not only dangerous 
and irresponsible, they also make it harder for professionals to use 
drones for work. This is when Atkins reached out to Autodesk and 
3DR, which together, through Autodesk’s UAV Lighthouse Program, 
have made clear the unique business value of commercial drones in 
construction. 

Because the site was in the controlled airspace of an international 
airport, the 3DR team used the new FAA online portal to obtain 
authorization for the flight. As part of the airspace authorization 
process, 3DR and Atkins were able to demonstrate to the FAA that 
an operation in such a critical location between runways could be 
performed safely using Site Scan, 3DR’s autonomous aerial data 
capture platform. 

After coordinating with the ATL air traffic control tower, the FAA 

Aerial drone view of the North Parking Garage (background) and project team members 
from Atkins, the City of Atlanta, and 3DR. Photo: 3DR

The high-definition map (orthomosaic) of the North Parking Garage captured with the 3DR 
Site Scan drone. Image: 3DR

Aerial mages at Atlanta Airport were collected using Site Scan, 3DR’s autonomous aerial 
data capture platform. Photo: 3DR 

The 3D point cloud of the passenger drop off area and Skytrain collected with the 3DR Site 
Scan drone and shown here using Autodesk’s Recap 360 Pro software. Image: 3DR

Getting permission to perform the first FAA-approved commercial 
drone operation in Class B airspace at the 

busiest airport in the world.

PROJECT+TECHNOLOGY

Transportation

Drones at Atlanta Airport
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granted airspace authorization, enabling aerial data capture on Atkins’ 
construction site. Part of the requirement for the authorization was 
that the flight team was in radio contact with the ATL control tower 
at all times during the flight and performed all operations under the 
control tower’s authority.

On Jan. 10, 2017, the team legally and safely flew the Site Scan drone 
in the Class B airspace over the international airport area. This was 
the first such operation under the new Part 107 regulation. The team 
performed a total of seven flights, capturing more than 700 nadir 
and oblique images, and covering an area of 40 acres. The pictures 
were then uploaded to the 3DR cloud where they are automatically 
processed into accurate 2D orthomosaics and 3D point clouds.

Atkins will use the models to plan the demolition process and 
organize operations during construction to minimize negative effects 
on the airport’s daily activities. In addition, the 3D point clouds will 
be used to work on the preliminary design phase together with the 
architects.

“The importance of this successful drone flight cannot be overstated,” 
Harman said. “By flying a drone over such a critical location safely 

and without disruption to passengers, we have ushered in a new era 
of airport construction.”

U.S. airports have nearly $100 billion in infrastructure needs during 
2017-2021 to accommodate growth in passenger and cargo activity, 
rehabilitate existing facilities, and support aircraft innovation, 
according to a new report by Airports Council International-North 
America (ACI-NA), the trade association representing commercial 
service airports in the United States and Canada.

“America’s airports have real and significant unmet needs that 
threaten their ability to serve their passengers, grow their local 
economies, and create good paying jobs,” said ACI-NA President 
and CEO Kevin M. Burke. “The longer we delay, the more America’s 
airports will fall behind and our infrastructure needs will become 
even more expensive to fix.”

Airport Infrastructure Needs: 2017-2021 details the scope of airport 
infrastructure needs and projects, including those projects not 
eligible for Airport Improvement Program (AIP) grant funding. ACI-
NA estimates that U.S. airports have a collective funding need of 
$99.9 billion over the next five years, or nearly $20 billion per year, 
to begin these projects.

The latest $99.9 billion figure outlined in the infrastructure report 
represents a 32 percent increase in airport infrastructure needs since 
the last ACI-NA estimate released in 2015. Infrastructure needs at 
large, medium, and small hub airports that enplane 99.8 percent of 
U.S. passenger traffic have increased nearly 42 percent in just two 
years.

Information provided by 3DR (www.3dr.com) and Atkins (www.atkinsglobal.
com).  

PART 107 
REMOTE PILOT CERTIFICATE

For most construction sites, no authorization is needed to fly a drone 
to collect images and the process is as easy as taking the new Part 107 
Remote Pilot test. The new Part 107 regulation, enacted by the Federal 
Aviation Administration (FAA) in August 2016, greatly lowered the 
barrier to entry for flying drones to complete commercial work. The 
written test is a mix of common sense and aeronautical questions 
designed to ensure everyone’s safety and can be taken at selected FAA-
approved test centers. 

3DR created a set of learning resources and practice tests available for 
free at www.3dr.com/faa. 

U.S. airport infrastructure 
needs near $100 billion

Passenger and cargo growth and aging facilities significantly 
increase development and maintenance costs.

Rendering of proposed improvements to LaGuardia Airport in New York. 
Image: Port Authority of New York & New Jersey

www.atkinsglobal.com
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Figure 1: Airport Infrastructure Needs: 2017-2021. Image: Airports Council International-North America

Information provided by the Airports Council International-North America (www.aci-na.org).  

Sixty-three percent of the increase in 
infrastructure needs is attributed to passenger 
and cargo growth, with 30 percent attributable 
to the need to continually maintain a good 
state of repair for aging airport facilities. As 
the demand for passenger and cargo services 
continues to grow, so will the corresponding 
increase in airport infrastructure development 
and maintenance costs.

Key findings 
Terminal projects represent 54.1 percent of 
overall airport infrastructure needs. Landside 
projects represent 24.7 percent of total needs 
and airside projects represent 21.1 percent of 
total needs. 
 
Large hub airports, which handle 72.6 percent 
of all enplanements, account for $60.4 billion 
of total airport infrastructure needs. Large hub 
airports reported an increase of 50.6 percent 
in infrastructure needs from 2015. Terminal 
projects represent 59.6 percent of large hub 
airport infrastructure needs. Landside projects 
represent 24.5 percent, and airside projects 
represent 16 percent of large hub airport 
infrastructure needs (see Figure 1).
 
Medium hub airports, which handle 15.4 
percent of all enplanements, account for $11.7 
billion of total airport infrastructure needs. 
Medium hub airports reported an increase 
of 28.8 percent in infrastructure needs from 
2015. Terminal projects represent 32 percent 
of medium hub airport infrastructure needs. 
Landside projects represent 31.5 percent and 
airside projects represent 36.5 percent of 
medium hub airport infrastructure needs.
 
Small hub airports, which handle 8.4 percent 
of all enplanements, account for $8.5 billion 
of total airport infrastructure needs. Terminal 
projects represent 35.4 percent of small hub 
airport infrastructure needs. Landside projects 
represent 14.3 percent and airside projects 
represent 50.3 percent of small hub airport 
infrastructure needs.

The overall increase in airport infrastructure 
needs reflects the fact that a recovering 
economy and increasing traffic demand, 
coupled with airline consolidation and their 
strategic shift to focus on hub operations, 
require large and medium hub airports to invest 
in major infrastructure improvement projects. 
Despite a decrease in flights at many small 

airports, additional funding is still needed for upgrading aging infrastructure, meeting 
federal mandates, and improving the passenger experience.

No federal budget impact
The $20 billion in average annual infrastructure funding needs for U.S. airports is more than 
double funding currently available through annual airport-generated net income, Passenger 
Facility Charge (PFC) user fee revenue, and Airport Improvement Program grants.

According to ACI-NA, Congress can help promote the self-sufficiency of America’s airports 
in meeting their own infrastructure needs with no new federal investment by eliminating the 
outdated federal cap on the local PFC. Eliminating the federal cap would restore the PFC’s 
lost purchasing power and provide airports with the ability to set their own levels based on 
locally determined needs to ensure the continued safety, security, and improvement of their 
facilities with no impact on the federal budget, the ACI-NA said.

“Local user fees are the most affordable and most responsible method for modernizing 
our airport infrastructure,” said Burke. “By giving airports the ability to meet their local 
infrastructure needs without relying on additional federal funding, airports will be well 
positioned to maintain their leadership in the global aviation system. Time is of the essence. 
We must act now to get Washington out of the way and eliminate the outdated federal 
restrictions that hold America’s airports back.”

Download the report, Airport Infrastructure Needs: 2017-2021, at http://aci-na.org/sites/
default/files/2017infrastructureneedsstudy-web.pdf. 

http://aci-na.org/sites/default/files/2017infrastructureneedsstudy-web.pdf
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The CB&I/Michael Baker International/Gannett Fleming joint venture 
team recently announced completion of construction management ser-
vices for four projects as part of the six-year upgrade of the Newtown 
Creek Wastewater Treatment Plant (WWTP) in Brooklyn, N.Y. Not 
only were the four construction projects, valued at approximately $1.3 
billion, delivered under budget, the team achieved all consent order 
milestones, allowing $71.7 million to be returned to the city.  

The project also was recognized by the American Council of Engineer-
ing Companies (ACEC) New York Engineering Excellence Awards, 
earning the team the association’s 2017 ACEC New York Diamond 
Award in the category of Waste and Storm Water.

Located on a 53-acre site, the Newtown Creek Plant is the largest of 
the 14 wastewater treatment facilities inside New York City. Owned 
and operated by the New York City Department of Environmental Pro-
tection (NYCDEP), the facility processes wastewater from a collec-
tive area of approximately 25 square miles from sections of Brooklyn, 
Queens, and a third of Manhattan.

“Michael Baker is proud to be a part of a partnership that rallied its 
collective expertise to problem solve and develop innovative and cost-
effective solutions for the community serviced by this facility,” said 
Michael Brescia, P.E., Michael Baker senior vice president and North-
east regional director. “As a leader in the field of water resources engi-
neering, these are some of the ways ‘We Make a Difference’ through 
our commitment to excellence during all phases of project work.”

CB&I, Michael Baker, and Gannet Fleming formed the joint venture 
team for construction management services as part of the final phase of 
the three-phase upgrade that increased the plant’s wet weather process-
ing capacity from 310 to 720 million gallons per day. Services con-
sisted of four major construction projects: 
• construction of Central Residuals Building, where all non-biological mat-

ter is removed from the wastewater; 
• upgrade of South Battery and Control Building, which provides grit re-

moval, aerobic processing, and biological settling for one third of the 
plant’s wastewater flow; 

• construction of New Sludge Loading Dock facility (on Whale Creek), 
maintenance dredging of a Superfund site, demolition of the old East 
River Sludge Storage Tank, and decommissioning of the East River 

Loading Dock; and 
• construction of miscellaneous other features, various mechanical sys-

tem modifications, and process wrap-up.

Innovation played a key role enabling the construction management 
team to deliver the project with only a 1.2 percent change order rate, on 
time and under budget. The team incorporated 4D building information 
modeling to address construction challenges, meet milestones, and fin-
ish the projects two months ahead of schedule. 

Also included in the upgrade, under a separate prior contract with 
CB&I, was construction of eight, stainless-steel-clad, egg-shaped, 
anaerobic digesters designed to reduce landfill gas emissions. These 
140-foot-high domes are sculpturally lit by blue LED lighting and 
are visible from numerous Brooklyn, Queens, and Manhattan vantage 
points.

NYC Newtown Creek 
WWTP completed

CB&I/Michael Baker International/Gannett Fleming joint venture 
delivers one of NYCDEP’s largest construction management 

contracts on time and under budget.

PROJECT+TECHNOLOGY

Water

Located on a 53-acre site, the Newtown Creek Plant is the largest of the 14 wastewater 
treatment facilities inside New York City.

Workers install a retractable fender system on the Sludge Loading Dock. Stainless-steel-
clad, egg-shaped, anaerobic digesters designed to reduce landfill gas emissions 

are visible in the background.
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Portola Center is a 195-acre community development in Lake Forest, 
Calif., divided by Glenn Ranch Road into Portola North and Portola 
South. The 95.5-acre Portola Center South community features new 
single-family homes and mixed-use buildings with senior affordable 
units, and townhomes. The community also features a 10,000-square-
foot ground floor commercial space, as well as a five-acre public com-
munity park and perimeter trails.  

The magnitude of this project and its increased impermeable areas 
made managing hydromodification (stormwater runoff) a top priority. 
Stormwater is managed throughout the project with 10 separate basins, 
providing a total detention storage volume of 820,886 cubic feet (18.85 
acre-feet).

Oldcastle Precast worked with owner LS-OC Portola LLCL, general 
contractor Landsea Holding Corporation, and engineer Hunsaker & 
Associates to design and manufacture several of the largest and deepest 
StormCapture stormwater detention systems installed to date. Storm-
Capture is an underground precast concrete stormwater management 
system. Its pre-engineered components allow for site-specific configu-
rations, while providing large storage capacity in a small footprint.

Basin No. 5, the first StormCapture detention system installed at Por-
tola Center South, was designed to store 198,152 cubic feet (4.55 acre-
feet) of stormwater, which detains up to a 10-year storm event with an 
internal orifice discharging the water quality volume to a downstream 
biofiltration system. 

The Basin No. 5 StormCapture system, manufactured at the Oldcastle 
Precast plant in Perris, Calif., has an inside height of 14 feet and was 
designed to withstand 16 feet of backfill over the entire system. The 
system was fully encased with a geotextile and impermeable liner. 

Along with the StormCapture detention systems, Oldcastle Precast 
plants in Southern California also manufactured and delivered large 
biofiltration units to address the water quality requirements for the 
project. 

Additional social, economic, and environmental value to the commu-
nity includes new technology that significantly reduces hydrogen sul-
fide emissions and consequently odor and air pollution; an expanded 
playground and waterfront development resulting from the decommis-
sioned East River loading dock; and the implementation of a biogas 
program that is expected to heat nearly 5,200 homes and reduce annual 
greenhouse gas emissions by more than 90,000 metric tons by 2017.  

As an extension of this program, organic food waste from school 

lunches will be delivered to the 
treatment plant and added to the 
digestion process to increase the 
production of biogas, harnessing a natural product of wastewater treat-
ment that will provide renewable natural gas to residents, help clean 
the air, and reduce landfill waste at no cost to ratepayers.

Stormwater priority 
Largest stormwater detention system to date 

installed in Southern California.

The Basin No. 5 StormCapture system has an inside height of 14 feet and was designed to 
withstand 16 feet of backfill over the entire system.

The first StormCapture detention system was designed to store 198,152 cubic feet (4.55 
acre-feet) of stormwater, which detains up to a 10-year storm event.

Information provided by Michael Baker International (www.mbakerintl.com). 

Information provided by Oldcastle Precast (www.oldcastleprecast.com).  

www.oldcastleprecast.com
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Sustainable design

The U.S. Green Building Council (USGBC) announced the Top 10 
States for LEED, an annual ranking that highlights states that made 
significant strides in sustainable building design, construction, and 
transformation during the last year. Topping the list is Massachusetts, 
which moved from third to first place, with a total of 136 LEED-
certified projects, representing 3.73 square feet of certified space per 
resident (see Table 1). 

“LEED guides our buildings, cities, communities, and neighborhoods 
to become more resource and energy efficient, healthier for occupants, 
and more competitive in the marketplace,” said Mahesh Ramanujam, 
president and CEO of USGBC. “The green building movement 
continues to evolve with advancements in technology, benchmarking, 
and transparency, and the states on this list are leading the way toward 
a more sustainable future.” 

Now in its seventh year, the ranking assesses the total square feet 
of LEED-certified space per resident based on U.S. Census data 
and includes commercial and institutional green building projects 
certified during 2016. Illinois and Colorado are the only two states to 
have made the list every year since 2010; New York returned to the 
rankings after a one-year hiatus. 

A continued presence on the list from Maryland and Virginia has 
reaffirmed the mid-Atlantic region, which includes Washington, 
D.C., as the center of green building. While Washington, D.C., is 
not included in the list of top states because of its status as a federal 
territory, it is notable for its 29.04 square feet of LEED space per 
resident, more than any individual state. 

This year’s list has the highest average (2.55 square feet) per capita 
of LEED-certified space among the top 10 states since 2010. Four of 
the nine states included in the 2015 list increased the square feet of 
space they certified per resident in 2016 (Massachusetts, Colorado, 
California, and Virginia). 

Notable projects certified in 2016’s Top 10 States for LEED include: 
• Massachusetts: Boston Convention and Exhibition Center, the location 

of Greenbuild 2017; LEED Silver
• Colorado: Riverside Library and Cultural Center; LEED Gold
• Illinois: Chiaravalle Montessori School, North Wing; LEED Platinum
• New York: World Trade Center Tower One; LEED Gold
• California: Anaheim Regional Transportation Intermodal Center; LEED 

Platinum
• Nevada: Las Vegas Corporate Center Building 20 LVCC; LEED Gold
• Maryland: Parks and People at Auchentoroly Terrace; LEED Platinum
• Virginia: Woodrow Wilson Library; LEED Gold

• Washington: Bainbridge Island Museum of Art; LEED Gold
• Texas: Baylor Medical Waxahachie; LEED Silver

Collectively, 1,819 commercial and institutional projects achieved 
LEED certification in the 10 states within the Top 10 LEED list in 
2016, representing 309.12 million gross square feet of real estate. 
And across the U.S., 3,366 projects were LEED-certified in 2016, 
representing 470.39 million square feet. 

In 2016, LEED for Building Operations and Maintenance was once 
again the most popular rating system within the Top 10 States, 
representing 53 percent of the total square footage certified; LEED 
for Building Design and Construction was the second most popular 
rating system, representing 42 percent of the square footage certified; 
and LEED for Interior Design and Construction was the third most 
popular rating system, representing 5 percent of total square footage 
certified. 

Green building trends
According the USGBC, the Top 10 States for LEED also highlight 
the following important trends:
1. Energy surges to the top of the priority list.
2. Existing buildings are the future.
3. Water is precious.
4. Building health equals human health.
5. Everyone deserves affordable, efficient, and comfortable housing.

More information and project examples of each of these trends are 
available at www.usgbc.org/articles/five-green-building-trends-top-10-
states-leed. 

More than 59,000 commercial, neighborhood, and residential projects 
are currently LEED-certified, comprising more than 6 billion square 
feet of construction space in all 50 states in the U.S. and in more than 
164 countries and territories globally. 

USGBC ranks top 10 states for leed green building

Rank

1
2
3
4
5
6
7
8
9
10
**

TABLE 1: 2016 top 10 states for leed

STATE

MA*
CO*
IL*
NY
CA*
NV*
MD*
VA*
WA*
TX*
DC

CERTIFIED GROSS 
SQUARE FOOTAGE (GSF)
24,398,765
15,921,457
36,188,485
48,405,204
88,891,641
6,397,602
13,426,623
18,444,309
15,103,478
41,942,393
17,476,447

PER-CAPITA 
CERTIFIED GSF
3.73
3.17
2.82
2.5
2.39
2.37
2.33
2.31
2.25
1.67
29.04

TOTAL NO. 
PROJECTS
136
92
151
211
632
22
104
155
105
211
120

*Included in 2015 Top 10 States for LEED list 
**Washington, D.C., is not ranked because it is a federal district, not a state.

USGBC ranks Top 10 States 
for LEED Green Building

www.usgbc.org/articles/five-green-building-trends-top-10-states-leed
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SUSTAINABLE DESIGN

The Austin Company, a design, engineering, construction, and location 
consulting firm, announced the LEED Gold Certification of Northrop 
Grumman’s Building 100 in St. Augustine, Fla. This follows the 2015 
award of LEED Silver Certification to Northrop Grumman’s Building 
228 in Melbourne, Fla.

Austin designed and constructed Building 100, Northrop Grumman’s 
new 366,000-square-foot manufacturing center for the U.S. Navy’s 
E-2D Advanced Hawkeye aircraft. The facility received a total of 68 
LEED credits out of the 73 pursued. 

As a large, highly specialized manufacturing building, the facility 
faced multiple challenges to achieving a LEED Gold Certification. 
The project team’s commitment prevailed, however, and numerous 
design approaches were implemented to design the facility to be as 
environmentally friendly as possible. 

Representative features include: 
• Solar power generation via a film applied directly onto the insulated 

metal-panel roof system. The solar photovoltaic system generates an 
average of 312 kilowatts of power each day, offsetting a significant 
amount of the facility’s power requirements.

• A high level of overall energy and water efficiency, including a high-
performance building envelope, premium efficiency mechanical 
equipment, water-efficient plumbing fixtures, and LED lighting. Overall, 
the building is 40 percent more efficient (in terms of energy operating 
cost) than a standard facility of this type. 

• Translucent panels in the manufacturing high bay provide natural light. 
Although no LEED credits were awarded for this design, it is a positive 
feature of the building and provides an enhanced feeling of openness 
to the space.

• Preserved wetlands and trees that function as part of the site’s 
drainage system, combined with a new retention pond, provide 

irrigation to the site’s native landscaping and add to the feel of the 
outdoor environment.

• Concrete parking areas provide lower heat island effect.
• Showers and lockers for employees who bike to work and electric 

vehicle charging stations for those who drive.
• Locally sourced construction materials (within 500 miles of the 

project).

“It was certainly a full team effort,” said Ken Stone, project executive, 
The Austin Company. “The LEED system is not set up for this kind 
of project to achieve Silver, let alone Gold. It took a lot of dedicated 
work to design, engineer, and implement the LEED features and 
performance characteristics to hit the Gold level.” 

Green construction is also a large economic driver. According to 
USGBC’s 2015 Green Building Economic Impact Study, green 
construction will account for more than 3.3 million U.S. jobs — more 
than one-third of the entire U.S. construction sector — and generate 
$190.3 billion in labor earnings by 2018. The industry’s direct 

contribution to U.S. gross domestic product is also expected to reach 
$303.5 billion from 2015-2018.

Information provided by the U.S. Green Building Council (www.usgbc.org).  

Northrop Grumman’s new 366,000-square-foot manufacturing center received 
a total of 68 LEED credits out of the 73 pursued.

Information provided by The Austin Company (www.theaustin.com). 

Northrop Grumman 
Manufacturing Center of 

Excellence achieves LEED Gold
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Sustainable design

The amount of energy consumed operating higher education 
institutions in the U.S. declined by 8 percent and related emissions 
per square foot are down 14 percent from a 2007 baseline, according 
to a report by Sightlines and the University of New Hampshire (UNH) 
Sustainability Institute.

“We are pleased to see that the data shows continued progress by 
institutions of higher education in reducing the sector’s contribution 
to climate change,” said Nancy Targett, UNH’s provost. “Leadership 
in sustainability has always been important to UNH — both in our 
practice and in helping other institutions — so we’re excited about the 
ways in which the report’s findings can advance a vital conversation 
about how to rapidly accelerate that leadership to achieve greater 
sustainability across higher education.”

The report, “State of Sustainability in Higher Education 2016,” 
is the second annual study produced in collaboration by the two 
organizations. The study was based primarily on data from the 377 
colleges and universities that provide information to Sightlines, the 
largest third-party verified database of higher education facilities data 
in North America. These institutions represent different Carnegie 
classes, representing all geographic regions of the U.S., and have a 
collective 1.5 billion gross square feet (GSF) of facilities assets. The 
database is comprised of 59 percent public institutions and 41 percent 
private institutions.

Key findings from the study included the following:

Campus carbon footprints may be under-reported by more than 30 
percent — Current international carbon reporting standards, to which 
campuses generally adhere, have traditionally given an incomplete 
and inconsistent representation of an institution’s carbon emissions 
by making the reporting of all “upstream” and “downstream” 
emissions voluntary. Most campuses currently report few if any 
emissions associated with purchased goods, construction, capital 
reinvestment, or demolition. Data in the study suggests that this may 
lead to under-reporting of carbon emissions by as much as one-third 
— which means significant lost opportunities for leadership and 
impact when targeting institutional greenhouse gas reductions. New 
tools and standards are evolving to encourage and support collection 
of this missing data, and the report argues that higher education is in 
a position to help lead a shift globally, across sectors by engaging in 
this challenge.

Sustainability policies are lacking when it comes to entire building 
life cycle — Formal policies that promote sustainability and help 
minimize environmental impact are common for new construction 
projects, but the study found these policies are largely absent for 

other phases of the building life cycle. For instance, 80 percent of 
Second Nature Carbon Commitment institutions have committed all 
new construction to a minimum of LEED (Leadership in Energy and 
Environmental Design) Silver. Such formal policies, however, are 
not yet widely adopted for the daily operations, capital reinvestment, 
or demolition of buildings. This represents a missed opportunity to 
control costs while adding value.

Opportunities abound for further gains in sustainability — 
Sustainability performance has improved sector-wide, but the 
report notes that significant potential remains. For example, there is 
opportunity to pay greater attention to sustainability during capital 
reinvestment and demolition phases, as the need to invest into existing 
buildings is projected to increase substantially in the coming years. 
Moreover, limiting net space growth may be an important approach 
to managing the campus impact and increasing overall institutional 
sustainability — from both environmental and financial perspectives.

“Over the past two decades, colleges and universities have embraced 
numerous programs to minimize their environmental impacts, and 
campus sustainability leaders have made great strides,” said Mark 
Schiff, president of Sightlines. “Our State of Sustainability report 
aims to quantify and celebrate the sector’s progress, as well as outline 
specific and actionable opportunities for continuous improvement. To 
that end, this year’s report analyzes the available data concerning 
campus efforts to reduce environmental impact during each phase of 
the building life cycle — from construction to operation to capital 
reinvestment to demolition.”

Information provided by Sightlines (www.sightlines.com) and the University of 
New Hampshire Sustainability Institute (www.sustainableunh.unh.edu). Sight-
lines is a Gordian company and provider of facilities intelligence and analysis 
for higher education institutions. The UNH Sustainability Institute integrates 
diverse perspectives, disciplines, and knowledge to address sustainability’s 
grand challenges.

Energy consumption drops 
on college campuses
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Purdue University is leading research to determine why some 
communities recover from natural disasters more quickly than others 
— an effort aimed at addressing the nation’s critical need for more 
resilient infrastructure and to enhance preparedness. The research 
team will apply advanced simulations and game-theory algorithms, 
access millions of social media posts, and survey data collected along 
the New Jersey shore, which was devastated by Hurricane Sandy in 
2012.

The project, funded with a $2.5 million, four-year grant from the 
National Science Foundation (NSF), will focus on six communities. 

“Why do some communities recover faster than others, and why do 
some neighborhoods never recover?” asked Satish Ukkusuri, the 
project’s principal investigator and a professor in Purdue’s Lyles 
School of Civil Engineering. “What are the underlying factors and 
mechanisms that lead to this recovery? We need to understand this 
from an integrative, interdisciplinary, and data-driven perspective and 
provide tools for emergency preparedness agencies so that both rural 
and city governments can be more prepared when disasters happen.”

Ukkusuri is working with co-principal investigators Shreyas 
Sundaram, an assistant professor in Purdue’s School of Electrical and 
Computer Engineering, and Seungyoon Lee, an associate professor 
in Purdue’s Brian Lamb School of Communication. Laura Siebeneck, 
an associate professor in the University of North Texas Department 
of Emergency Management and Disaster Science, is also a member 
of the team.

“It’s a very interdisciplinary team that involves social science, civil 
engineering, computer engineering, and disaster management,” 
Ukkusuri said. “We chose Sandy because it is the most recent large-
scale disaster that has happened in the nation that involved a complex, 
diverse community. Sandy is not too old, so the data are fresh, and yet 
it is old enough that we can talk about recovery.”

The team will investigate recovery over a time scale ranging from 
the storm’s immediate aftermath to the present day. “So, it’s from 
2012 until 2016, and we might even look into the longer term because 
recovery time could take almost 10 or 20 years,” Ukkusuri said.

From the social science perspective, the team will collect various 
kinds of data through surveys of residents in communities on the New 
Jersey shore. “We will ask questions related to the recovery efforts, 
and we also want to understand how their social networks, their 
family structures, their community structures impede or contribute 
toward the recovery of these communities,” he said.

The project will serve as part of the NSF’s multiyear initiative on 
modeling resilience in interdependent systems and is funded by 
a program known as CRISP: Critical Resilient Interdependent 
Infrastructure Systems and Processes. Researchers will probe how 
to more efficiently allocate resources, better prepare, and reduce the 
time and cost of recovery when a community is struck by a disaster.

“We have the social side, which is how people interact with other 
people, and then we have the physical side, which is all these 
infrastructure networks, the power grid, the communication systems, 
and so forth,” Sundaram said. “And you have interdependencies 
between the two sides. You have to understand both in order to really 
get a clear picture.”

Modeling approaches will be harnessed for improved knowledge 
of both social factors such as how residents’ involvement in the 
community affects their willingness to return to the neighborhood, 
and physical factors such as road and infrastructure repairs that 
enhance recovery.

Officials across the nation will be able to use the simulations in what-
if scenarios. “So you can change the initial conditions and then see 
what kinds of recovery outcomes you are going to get,” Sundaram 
said. “And you can change community structures, people’s objectives 
— what we call utility functions — and see how that would result in 
different kinds of recovery outcomes in the end.”

Ultimately, Ukkusuri said, his team’s goal is to allow governmental 
and emergency agencies to take actions that will accelerate system 
recovery and enhance the resilience of communities. “The scientific 
tools will be broadly applicable to various types of disasters and 
communities,” he said.

The project also provides opportunities for students to work with 
a multidisciplinary research team, preparing them for complex, 
systems-related challenges. 

Recovery lessons 
from Hurricane Sandy 

Information provided by Purdue University (www.purdue.edu); written by Emil 
Venere.

Purdue University is leading research to determine why some communities recover more 
quickly than others from natural disasters such as Hurricane Sandy. 

www.purdue.edu
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In January, the Precast/Prestressed Concrete Institute (PCI) 
recognized 26 projects from throughout North America in its 54th 
annual PCI Design Awards. Honors included best-in-class awards 
for use of precast/prestressed concrete in transportation structures 
and buildings, as well as special awards for industry advancement, 
sustainable design, and all-precast concrete construction. According 
to PCI, the program demonstrates how designers are continuing to 
use precast/prestressed concrete construction to achieve sustainable, 
cost-effective, resilient, and aesthetically versatile projects. 

“The innovation of design, speed of construction, and the functionality 
of precast/prestressed concrete are just a few of the qualities that 
made this year’s PCI Design Awards an outstanding competition,” 
said PCI President Bob Risser.

Three judging juries selected the following 2016 winning projects 
for buildings, bridges/transportation projects, and special awards — 
Harry H. Edwards Award for Industry Advancement, Sustainable 
Design, and All-Precast Solution. 

Buildings
• Justice and correctional building: Santa Clara Family Justice Center, 

San Jose, Calif.
• Government and public: Maritime & Seafood Industry Museum, Biloxi, 

Miss.
• Health care/medical: Mercy Health – West Hospital, Cincinnati
• Higher education/university: UCSF Mission Hall Global Health Sciences 

Building, San Francisco
• Schools (K-12): Summit Country Day School Addition, Cincinnati
• International buildings structure (co-winners): Dior Miami Façade, 

Miami; and Italian Pavilion for Milan Expo, Milan, Italy
• Multi-family: terrace 459 at Parkside of Old Town, Chicago
• Office building: 1200 Intrepid, Philadelphia
• Mixed use: Development at 5th & Race Street, Cincinnati
• Parking structure (façade only): Faena Park, Miami Beach, Fla.
• Parking structure (all precast): Park at South Market District, New 

Orleans
• Retirement/assisted living: The Burnham at Woodlawn Park, Chicago
• Religious: LDS Temple, Fort Collins, Colo.
• Custom solutions (co-winners): DUMBO Townhouses, Brooklyn, N.Y.; 

and Knight Plaza, Miami

Bridges/Transportation
• Main span from 76-149 feet: SH-55 Over North Fork Payette River, 

Cascade, Idaho
• Main span more than 150 feet: US 17-92 Over SR 436 Flyover, Orlando, 

Fla.
• Bridge rehabilitation: Repairs to Skilton Road Bridge, Watertown, Conn.

• Special solution: Boeing North Bridge, Renton, Wash.

• Non-highway bridge (pedestrian, bicycle, railroad, etc.): West 
Haymarket Pedestrian Bridge, Lincoln, Neb.

• International transportation structure: Construction of 100-Meter 
Single Span Batu 6 UHPC Bridge, Gerik, Perak, Malaysia

Special
• Harry H. Edwards Industry Advancement: 1200 Intrepid, 

Philadelphia
• Sustainable Design: City of Cincinnati District 3 Police 

Headquarters, Cincinnati
• All Precast Concrete Construction: The Burnham at Woodlawn 

Park, Chicago; and Terrace 459 at Parkside of Old Town, Chicago

Designers use precast/prestressed concrete construction 
to achieve sustainable, cost-effective, resilient, 

and aesthetically versatile projects.

The $18 million Boeing North Bridge, Renton, Wash., received the Special Solution award 
in the Transportation category. The use of precast concrete cut six weeks from the project 

schedule and accommodated environmental accessibility issues.

The 1200 Intrepid office building in Philadelphia won the Harry H. Edwards Industry 
Advancement and Best Office Building awards. An interlocking structural system embedded 

within the panels eliminates the need for traditional precast concrete spandrel panels. 
Photo: Rasmus Hjortshoj

2016 PCI Design Awards

Information provided by the Precast/Prestressed Concrete Institute (www.
pci.org). Additional details and photos of the winning projects, as well 
as honorable mention winners, are available at www.pci.org/About_PCI/
Awards/2016_Design_Awards/2016_Design_Award_Winners. 

www.pci.org
www.pci.org/About_PCI/Awards/2016_Design_Awards/2016_Design_Award_Winners
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The American Concrete Institute (ACI) announced the winners of 
the 2016 Excellence in Concrete Construction Awards, which were 
honored during the ACI Awards Gala at the Concrete Convention & 
Exposition, Oct. 24, 2016 in Philadelphia.

The highest honor — The Excellence Award — was presented to 
Palazzo Italia (Italian Pavilion Expo 2015), Milan, Italy, submitted 
by the ACI Italy Chapter. This award is given to a project that 
demonstrates excellence in concrete innovation and technology, and 
stands out above all other entries.

The Italian Pavilion is the heart of Expo 2015. The entire outdoor 
surface and part of the interiors consist of i.active BIODYNAMIC 
cement panels, obtained using Styl-Comp technology from the new 
material developed at i.lab, the heart of Italcementi’s research and 
innovation. 

The “bio” component is given by the product’s photocatalytic 
properties, originating from the active ingredient TX Active, patented 
by Italcementi. In direct sunlight, the active principle contained in the 
material “captures” certain pollutants present in the air and converts 
them into inert salts, helping to purify the atmosphere from smog. The 
dynamic component is a specific characteristic of the new material; 
its fluidity allows creation of complex shapes like those found in the 
Palazzo Italia panels.

ACI created the Excellence in Concrete Construction Awards to honor 
the visions of the most creative projects in the concrete industry, while 
providing a platform to recognize concrete innovation, technology, 
and excellence across the globe. To be eligible for participation in 
the Excellence Awards, projects needed to be winners at a local ACI 
chapter level and submitted by that chapter, or chosen by one of 
ACI’s International Partners.  

An independent panel of industry professionals judged projects 
and selected winners based on architectural and engineering 
merit, creativity, innovative construction techniques or solutions, 
innovative use of materials, ingenuity, sustainability and resilience, 
and functionality. The following winning projects were selected from 
among several possible categories.

Repair and restoration 
• 1st Place: The Strand, American Conservatory Theater, San Francisco, 

submitted by the ACI Northern California and Western Nevada Chapter 
• 2nd Place: F.E. Weymouth Water Treatment Plant Filter Buildings 

Seismic Upgrades, La Verne, Calif., submitted by the ACI Southern 
California Chapter

Flatwork 
• 1st Place: Brisbane West Wellcamp Airport EFC Geopolymer Pavements, 

Wellcamp, Queensland, Australia, submitted by the Concrete Institute 
of Australia 

Decorative concrete 
• 1st Place: Palazzo Italia, Milan, Italy, submitted by the ACI Italy Chapter 
• 2nd Place: Stealth (sculpture), Atlanta, submitted by the ACI Atlanta 

Chapter

Low-rise buildings 
• 1st Place: Museo Internacional del Barroco, Puebla, Mexico, submitted 

by Instituto Mexicano del Cemento y del Concreto 
• 2nd Place: Frost Museum of Science, Miami, submitted by the ACI 

South Florida Chapter

High-rise buildings 
• 1st Place: Children's Hospital of Richmond at VCU, Richmond, Va., 

submitted by the ACI Virginia Chapter 
• 2nd Place: McCord Hall at ASU W.P. Carey School of Business, Tempe, 

Ariz., submitted by the ACI Arizona Chapter 
• 2nd Place: Viktoria (apartment tower), Seattle, submitted by the 

Washington Chapter  

Infrastructure 
• 1st Place: The “Ring of Memory” International Memorial of Notre-

Dame-de-Lorette, Ablain-Saint-Nazaire, Paris, France, submitted by 
the ACI Paris Chapter 

• 2nd Place: 3rd Bosphorus Project, Istanbul, Turkey, submitted by the 
ACI Turkey Chapter

The 2017 Excellence in Concrete Construction Awards will be 
announced Oct. 16 during ACI’s Concrete Convention & Exposition 
in Anaheim, Calif. 

2016 Excellence in Concrete 
Construction Awards

Palazzo Italia (Italian Pavilion Expo 2015), Milan, Italy, 
received ACI’s highest honor.

Palazzo Italia (Italian Pavilion Expo 2015), Milan, Italy, received ACI’s highest honor, 
The Excellence Award.

Information provided by the American Concrete Institute (www.concrete.org). 
A video highlighting all of the 2016 winning projects is available at https://www.
youtube.com/embed/bS7HwQcXBFE. 

https://www.youtube.com/embed/bS7HwQcXBFE
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Bluebeam, Inc. released Revu 2017, delivering new and enhanced 
workflow automation tools that span the entire project life cycle and 
maximize workflow efficiency. Bluebeam Revu provides mobile and 
cloud-based solutions for paperless workflows that utilize PDF files to 
share metadata, hyperlinks, bookmarks, images, attachments and 3D 
data downstream. By leveraging an open-source format, Revu enables 
a common data environment that allows architects, engineers, estima-
tors, contractors, and building owners to maintain data integrity, im-
prove project communication, and streamline processes. 

The following new features and enhancements were developed based 
on customer requests and industry research, Bluebeam said: 
• New takeoff tools empower estimators to create higher-quality, PDF-

based bids with greater accuracy and speed. 
• Expanded batch processing tools allow architects and engineers to 

quickly and efficiently apply digital signatures and professional seals 
across a batch of multiple files without opening, signing, and saving 
individual documents one at a time. 

• New Automatic Form Creation increases efficiency across a broad set of 
needs including RFIs, submittals, contracts, and permits. 

• Streamlined Measurement and Count Tool enhancements enable con-
struction professionals to eliminate redundancies, utilize takeoff data 
downstream, and seamlessly manage project documents. 

• Enhanced 3D navigation and functionality visually convey complex con-
cepts to project partners, while the ability to embed 360-degree photos 
allow teams to quickly assess and document jobsite progress. 

Bluebeam Revu 2017 Standard, CAD, and eXtreme editions are avail-
able at www.bluebeam.com and through the company’s worldwide re-
seller network. 

Information provided by Bluebeam, Inc. (www.bluebeam.com).

Bentley Systems, Incorporated announced its call for submissions to 
the 2017 Be Inspired Awards program. The awards, which are judged 
by independent juries of industry experts, recognize infrastructure 
projects for BIM advancements that improve project delivery and/or 
asset performance. The deadline for submitting entries is May 1, 2017.

The Be Inspired Awards are an integral part of Bentley’s Year in Infra-
structure 2017 Conference, which takes place Oct. 10-12 in Singapore 
at Sands Expo and Convention Centre at Marina Bay Sands, one of 
the most iconic buildings in Asia. The structural design of Marina Bay 
Sands was done by Arup and was the 2010 Be Inspired Award winner 
for Innovation in Structural Engineering.

All Bentley users are invited to enter their projects in the Be Inspired 
Awards program, no matter what phase the project is in — preconstruc-
tion/conceptual, design, construction, or operation. The three finalists 
chosen for each Be Inspired Awards category will win a trip to Singa-
pore to attend the conference as a guest of Bentley Systems. The final-

ists will present their projects in the Be Inspired Awards finals portion 
of the conference before the judges, industry thought leaders, and more 
than 100 members of the media.

The Be Inspired Awards recognize BIM advancements in the following 
17 categories, several of which are new this year:
• Bridges
• Buildings and Campuses
• Construction
• Environmental Engineering
• Manufacturing
• Mining and Offshore Engineering
• Municipal Operations
• Process and Power Plants
• Project Delivery
• Rail and Transit
• Reality Modeling
• Roads
• Road and Rail Asset Performance
• Utilities and Industrial Asset Performance
• Utilities Transmission and Distribution
• Water and Wastewater Plants
• Water Networks

The conference will also feature several new Industry Forums, includ-
ing Buildings and Campuses, Industrial, Rail and Transit, Roads and 
Bridges, Urban Systems, and Utilities and Water.

For additional information about the Be Inspired Awards program or to 
nominate a project, visit www.bentley.com/BeInspired. 

Information provided by Bentley Systems (www.bentley.com). 

2017 Be Inspired Awards will take place in Singapore at Bentley’s Year in Infrastructure 
Conference. Image: courtesy of Bentley Systems

Bluebeam releases Revu 2017

Bentley Systems issues call for submissions to 
the 2017 Be Inspired Awards

Civil + Structural Design Tools
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Trimble released three new versions of its software for structural engi-
neering, fabrication, and construction teams — Tekla Structures 2017, 
Tekla Structural Designer 2017, and Tekla Tedds 2017. 

“In these new Tekla versions, we focus on improving communication 
and modeling methods because these are directly tied to the produc-
tivity of core tasks within large workgroups and projects,” said Jari 
Heino, general manager of Trimble’s Structures Division. “The soft-
ware provides a variety of completely new tools for users to expand 
their scope of work and collaborate with project stakeholders to ensure 
that the entire team is on the same page.”  

Tekla Structures 2017
For general design, the new version of Tekla Structures BIM software 
offers more control over direct modification, which allows users to 
create an accurate structural model quicker and easier, the company 
said. There is a faster organizer for finding and fixing parts, and 
improved tools for instant information reporting. With the basepoint, 
engineering offices and architects can now work together in a BIM 
workflow with consistent and correct common coordinates. Efficient 
collaboration with architects is now possible with a new plugin that 
allows live algorithmic modeling for Tekla Structures using graphical 
algorithm editor Rhino/Grasshopper.

For concrete, Tekla Structures 2017 introduces a reinforcement method 
that gives users more flexibility to create and modify reinforcements 
for different types of concrete geometries. A pour unit feature helps 
manage and report all pour-specific information. 

For precast concrete fabrication, the new version improves informa-
tion exchange between detailing and production with new data trans-
fer links to production management. The new palletizer tool improves 
model-based production planning, saves time in the planning process, 
and prevents human errors in information transfer between detailing 
and production. 

For steel detailing, the new version improves modeling of steel bent 
plates with full support for direct modification. Users can create any-

thing from simple bent gussets to folded profiles, spiral stringer plates, 
transitional duct sections, complex folded panels, and more. 

According to Trimble, enhancements in drawing production enable 
easier and more flexible shaping of drawings, and help ensure clear 
communication of design intent and fewer requests for information. 
The new 2D Library is a productivity tool for replacing repetitive work.

Tekla Structural Designer 2017
Tekla Structural Designer, an analysis and design (A&D) software, 
compresses design time by enabling an efficient way to quickly 
establish the best structural solution. Tekla Structural Designer 2017 
delivers significant new features and enhancements focused on A&D 
workflow productivity with numerous enhancements combining to 
contribute significantly to the overall workflow for both steel and 
concrete code compliant structural design. 

The new version offers comprehensive design functionalities for the 
common foundation types required in steel and concrete structures. It 
makes foundation design more efficient by automating the number of 
piles required, together with comprehensive calculations and material 
take-off within a single model. In addition, new wind load processes 
speed the application of wind load on complex-shaped buildings.  

Tekla Tedds 2017
Tekla Tedds automates repetitive and error-prone structural and civil 
calculations, enabling users to streamline engineering design by re-
placing tedious manual calculations and spreadsheets with professional 
and consistent output. In version 2017, Trimble added a large number 
of new calculations and enhancements to existing calculations across 
various design codes. The software now includes new steel column 
and base plate design for Eurocodes and U.S. codes. Tekla Tedds can 
be integrated with Microsoft Word to give engineers control to quickly 
create professional project documentation that includes calculations, 
sketches, and notes.

Information provided by Tekla Software by Trimble (www.tekla.
com/2017).

Tekla Structural Designer 2017 expands its foundation design 
capabilities. Engineers can now choose between pad, pile cap, 
mat, and piled mat foundations all within the same modelling 
environment.

Trimble announces Tekla 2017 software
for more collaborative workflows

www.tekla.com/2017
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Geophysical Survey Systems, Inc. (GSSI) announced a new Utili-
tyScan GPR system for identifying and marking the location and depth 
of subsurface utilities. The new UtilityScan’s compact size makes it 
portable and easy to maneuver in tight survey areas, the company said. 
This model is designed to meet the needs of electrical contractors, util-
ity installers, and municipal and state gas and water utilities. 

UtilityScan features a new wireless antenna that can handle required 
data rates and is ruggedly built to withstand challenging field condi-
tions, according to GSSI. The electrical design uses GSSI’s patented 
HyperStacking technology, which has proven to increase depth pene-
tration in challenging soils while also providing high near-surface data 
resolution. The unit has a backup Ethernet connection if Wi-Fi is not 
desired or allowed on a particular jobsite or facility. 

The UtilityScan also can be equipped with the new LineTrac acces-

sory, which helps locate specific power sources situated underground, 
including AC power and induced RF energy present in conduits. Coils 
that detect power radiated from electrical cables are combined with 
GSSI’s GPR radar into a single box. The accessory lets users produce 
an overlay on the radar data that represents the presence of AC power 
and/or induced RF energy present in conduits. 

The new model uses a wireless tablet-based system and an app-based 
user interface. The tablets feature a built-in GPS, which can be used for 
providing location information in the radar data file. Two tablet options 
are available, including the fully-rugged Panasonic Toughpad FZ-B2 
and the consumer-based NVIDIA SHIELD tablet.

The UtilityScan weighs 34 pounds. When folded, it is 22 inches by 
19.25 inches by 12.5 inches and can fit in the back of a small vehicle 
or in some overhead airplane compartments. The case is manufactured 
using a structural foam injection molding process, which results in 
parts that are light but strong and rugged. The basic cart configuration 
is designed for use on prepared surfaces, including concrete, asphalt, 
or compacted dirt. A cart upgrade is available for use on grassy areas, 
unpaved trails, and wooded areas.

The system design accommodates existing GPS systems used for sur-
veying applications. The UtilityScan system has a built-in GPS pole 
mount for attaching survey poles with external GPS systems and soft-
ware that can communicate with the GPS systems via Bluetooth.

Information provided by Geophysical Survey Systems, Inc. (www.geo-
physical.com). 
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Maptek said its third generation I-Site XR3 and LR3 laser scanners are 
smaller and lighter and offer significant improvement in range capabil-
ity. Compared with the company’s I-Site 8800 series, the latest I-Site 
XR3 and LR3 laser scanners are 30 percent smaller and 25 percent 
lighter, with 2.5 times faster data acquisition, and offer 25 percent im-
provement in range capability. A new high-dynamic-range panoramic 
camera produces high-resolution digital images for geotechnical analy-
sis and geological mapping. 

The I-Site XR3 has a scanning range of up to 2,400 meters (7,874 
feet), giving wider coverage with fewer scans and allowing survey of 
otherwise unattainable areas. The I-Site LR3 scanning range of 1, 200 
meters (3,937 feet) is suitable for small to medium pits and quarries as 
well as indoor stockpile volumetrics, the company said.

“These new products fulfil our mandate to package survey capability, 
digital imaging, and laser scanning in an easy-to-use system designed 
for harsh environments,” said Jason Richards, global business develop-
ment manager, Laser Imaging Solutions. “I-Site laser scanners remain 
the only truly mining-tough systems rated IP65 for environmental pro-
tection.”

The I-Site XR3 and I-Site LR3 are compatible with laser scanning ap-
plications such as Maptek Sentry for surface monitoring and Perfect-
Dig for design conformance. Modular design allows configuration of 
the system to match site requirements.

Maptek has also built and launched Sentry as a fully transportable 
monitoring system. Deployed in a custom trailer, the system offers a 
power and communications module, cellular and Wi-Fi networking, a 
dedicated, stable bollard for an I-Site laser scanner, and Sentry soft-
ware.

A unit optimized for underground use, the I-Site SR3, will follow onto 
market mid-year.

Information provided by Maptek (www.maptek.com).

Maptek I-Site XR3, with a scanning range of 
up to 2,400 meters, used for surveying 
in a quarry.

GSSI’s new UtilityScan GPR system is used 
to idenify and mark the location and depth of 
subsurface utilities.

Maptek introduces 
third-generation 
laser scanners

GSSI UtilityScan GPR 
system for identifying 
and marking utility 
location and depth

www.geophysical.com
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Leica Geosystems’ new Leica ConX is a cloud solution and web inter-
face to seamlessly integrate, manage, and analyze surveying and ma-
chine control workflows for heavy construction projects. ConX allows 
users to share and visualize positioning, reference model, and con-
structed data. Field and machine control solutions connected to ConX 
can remotely receive and share information, and the web interface for 
visualizing the data is available anywhere with internet access. 

ConX is designed to increase collaboration and simplify the data han-
dling of machine control operations by integrating workflows, enabling 
remote control of connected machines and real-time data exchange 
from the office to the field and back. 

According to the company, benefits include the ability to:
• visualize and validate data used and generated onsite in 2D and 3D 

localized on interactive maps to collaborate and communicate with ev-
eryone onsite;

• share updates and corrections to reference model data in real time 
across the project to guarantee transparency and quick reaction to de-
sign updates;

• convert formats to integrate third-party platforms, increase connectivity, 
and integrate existing workflows;

• monitor machine control operations remotely by assigning work and 
providing positing and reference data to operators and grade checkers 
to avoid costly rework and errors; and

• report productivity for the work that has been performed to validate 
what work has been completed and that the results are to specification.

“The digitization of the construction industry is driving major improve-
ments in productivity, data acquisition, and jobsite safety,” said Doug 
Eggert, product manager at Leica Geosystems. “This can, however, 
bring practical issues of how to manage, share, and analyze all of the 
data. We have developed ConX as a cloud solution to seamlessly man-
age 3D model, positioning, quality assurance, and productivity data 
across the jobsite and bring it back to the office so field surveyors, 
machine operators, designers, and project stakeholders can get the job 
done right with a little less stress.”

Information provided by Leica Geosystems (www.leica-geosystems.
com/conx).  

In July 2016, Autodesk introduced Autodesk Revit Live (formerly Au-
todesk LIVE) — a cloud-based service that transforms a Revit model 
into an immersive experience in just one click. In October 2016, Au-
todesk announced the next milestone in the evolution of Revit Live 
with support for VR gear from HTC Vive or Oculus Rift with just two 
mouse clicks. In February 2017, Autodesk released Revit Live 1.7. 

According to the company, the name change reflects the integrated 
functionality within Revit and the ability to extend BIM to immersive 
visualization and virtual reality. The new name — Autodesk Revit Live 
— first appeared on March 9 on the product center website (www.au-
todesk.com/products/live/overview), with the full implementation of 
the name change to take effect in April with the next product release.  

In addition, Autodesk announced the following:
• Support for Revit LT — previously available only for users of Revit.
• Level of Details geometry generation and material instancing have been 

added, resulting in a 20 percent performance improvement for users 
when working with large models (e.g., a hospital complex) and virtual 
reality. 

• Custom building materials are now supported in Revit Live, giving cus-
tomers greater flexibility to create unique visualizations.

According to Autodesk, Revit Live allows users to explore Revit/Re-
vit LT models within minutes with automated data preparation in the 
cloud, turn a BIM model into an immersive visualization with a simple 
workflow, take a Revit/Revit LT model into a virtual-reality environ-
ment, and automatically transfer and access BIM data in the model.

Information provided by Autodesk (www.autodesk.com).

Leica ConX can be remotely connected to internet-enabled survey and machine-control 
solutions to remotely receive and share information wirelessly.

Custom building materials are now supported in Revit Live, giving customers greater 
flexibility to create unique visualizations. Image: Igor Macedo Barros Bahiense, Autodesk Revit 
Live beta tester and student

Leica ConX simplifies collaboration, data 
transfer for construction

Autodesk releases Revit LIVE 1.7

www.leica-geosystems.com/conx
www.autodesk.com/products/live/overview
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SPECIFY

Professional Liability
is essential.

Overpaying is not.

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

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

Get a quote—overnight.

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

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

Email:
tesler@fenner-esler.com
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coverage and value to design 
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With multiple insurance carriers. 
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serving the unique risks of 
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Email:
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Structural Engineers Axiom #7

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

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

ydroCADH
®

Stormwater Modeling

Try our Free HydroCAD Sampler at www.hydrocad.net

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

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

01. Concrete admixture 03. Small-area circulator02. paving interlayers

GCP Applied Technologies Inc., formerly part of 
W. R. Grace & Co., said its Concera admixtures 
enable production of Control Flow Concrete, a new 
category of highly flowable, segregation-resistant 
concrete using conventional mix designs. Concrete 
produced with Concera admixtures exhibit 
consistent quality and excellent flow retention, 
without retardation, according to the company. 
This controllable and reproducible performance 
results in reduced quality control costs for concrete 
producers and easier and faster construction for 
contractors. Fast discharge, easy pumping and 
placing, and high response to minimal vibration 
make Control Flow Concrete ideal for use in decks, 
walls, columns, floors, beams, pilings, and footers.

Medora Corporation’s AerationPlus circulator 
provides targeted circulation for small lakes and 
ponds, as well as areas around docks, marinas, 
and coves in larger lakes. This small-area 
circulation helps reduce blue-green algae and 
odors while improving overall water quality. 
Each AerationPlus system has as much as three 
acres of circulation influence. No part of the 
circulator is above water, allowing for effective 
circulation without being seen. The AerationPlus 
circulator is powered by a quiet air unit with no 
electricity or moving parts in the water, making 
the systems safe in high-traffic swimming and 
boating areas. A solar-powered version is also 
available.

HUESKER‘s HaTelit Paving Interlayers are designed 
to improve the life cycle performance of hot mix 
asphalt overlays. By mitigating reflective cracking, 
the interlayers can address a variety of pavement 
distresses. Asphalt interlayers between asphalt 
courses or between asphalt and concrete take up 
the stresses from the asphalt or concrete layer and 
distribute them over a wider area. Benefits include 
longer maintenance intervals, extended service life, 
and reduced maintenance costs. Bituminous coating 
improves adhesion to base layers, a nonwoven 
backing facilitates installation by saving time and 
protecting against displacement. Rolls as long as 150 
meters and varying roll widths as great as 5 meters 
reduce the number of overlaps and allow greater 
installation rates.

GCP applied technologies, inc.
www.gcpat.com

HUESKER
www.HUESKER.com  

MEDORA COPORATION
www.MEDORACO.com 
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A SEMINAR DESIGNED TO IMPROVE 
THE EFFECTIVENESS OF PROJECT MANAGERS

The Excellence in Project Management seminar is designed to 
help professionals in architecture, engineering, planning, and 
environmental consulting �rms become more e�ective in 
managing projects, leading teams, and growing their �rm.

May 3 - Miami, FL
June 6 - Houston, TX
August 16 - Detroit, MI
November 29 - Charleston, SC

You may qualify for professional development credit. Zweig Group is registered 
with the AIA Continuing Education System (AIA/CES) and is committed to 
developing quality learning activities in accordance with the CES criteria.

zweiggroup.com/seminars/
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Project Management
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Benchmarks

The Zweig Letter, founded in 1992, features a national group of writers – a mix of C-suite executives, industry experts, and 
Zweig Group’s own stable of in-house consultants. Loaded with management tips and best practices for a broad range of 
issues, the newsletter provides an inside look at how real people in the A/E industry are tackling today’s challenges. Every 
12-page edition leads o� with a hard-hitting editorial from management guru Mark Zweig, the publication’s namesake. 
Mark is radical, sensible, and thought-provoking. He also delivers his advice with a dose of humor. If you want to succeed in 
the A/E industry, The Zweig Letter is an indispensable tool for you and your team. 

“Do more of what you are good at. But you also have to know what your weaknesses are or they can destroy you.” 
- Mark Zweig, Zweig Group founder and chairman, The Zweig Letter, 2017 

“Our strategy for growth is grow or die. It doesn’t matter if it’s organic or by M&A as long as we grow.” 
- Calvin Ladner, President, LJA Engineering, The Zweig Letter, 2017

“Our most successful proposals help the client visualize the journey they will take with us.” 
- Tim Carl, CEO, HGA, The Zweig Letter, 2017 thezweigletter.com

Zweig Group’s 2017 Policies, Procedures and Benefits Survey of 
Architecture, Engineering, Planning and Environmental Consulting 
Firms has just been released. The report covers many of the questions 
that firm leaders are faced with when they look to develop their firm’s 
administrative policies and set annual budgets. The survey addresses 
maternity/paternity leave, paid time off, professional development, 
compensation, relocation, 401K plans, group health insurance, 
and more. The report also investigates human resources directors’ 
education, background, responsibilities, and compensation. 

The survey found that the average human resources director in an 
AEC firm has about 18 years of experience and earns a base salary 
of $128,500. Most firms (74 percent) paid out a bonus to their human 
resources director last year. The median bonus for human resources 
directors, as a percentage of their salary, was 5 percent. Forty-two 
percent of all responding firms did not have a full-time human resources 
department, meaning that the staff handling human resources functions 
also handle other responsibilities in the firm. 

In the absence of a full-time human resources director, the most common 
title of the person who is in charge of human resource functions is “head 
of finance/administration” or “other finance/administrative employee.” 
Eighty-one percent of respondents said that the person in charge of 
human resources functions participates in the firm’s annual business 
planning process. Only 20 percent of respondents said the person in 
charge of human resources functions has an MBA or other master’s 
degree. 

Among the firms budgeting a pay increase next year, the median increase 
is 3.5 percent. This figure outpaces the Society for Human Resources 
Management figure for U.S.-based businesses of 2.7 percent, showing 
some optimism for continued growth in the AEC industry during the 
next few years. 

The survey also looks at just how valuable particular plans are for the 
firm as far as attracting and retaining top talent. For health care, many 
firms are paying a significant portion (70 to 80 percent) of the premium 
for employee-only coverage and about 50 to 80 percent of the premium 
for employee/family plans.

Sixty-eight percent of respondents offer tuition or fee reimbursement 
for continued education. The median dollar amount covered is $3,500. 
These costs typically (81 percent) are recovered upon successful 
completion of the coursework. Only 3 percent of respondents do not 
pay for any fees associated with a professional society membership. 
In the event that meeting fees or annual dues are paid by the firm, the 
overwhelming majority pay the fees in full.

Equipped with the data in Zweig Group’s 2017 Polices, Procedures 
and Benefits Survey, firm principals and human resources directors can 
make informed decisions regarding the administrative policies they 
will put in place next year. In the context of remaining competitive in an 
ever changing industry, knowing how your competitors are distributing 
their benefits packages can give your firm the tools it needs to make 
sure employees are getting the best benefits package you can provide.

The 2017 Policies, Procedures and Benefits Survey of Architecture, 
Engineering, Planning and Environmental Consulting Firms is 
available for purchase (print or digital version) at https://zweiggroup.
com.  

By Will Swearingen

policies, procedures, 
and benefits

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

https://zweiggroup.com
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At Legacy Building Solutions, we custom design, engineer, 
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Solid steel I-beams allow wider, taller and safer clearspan 
buildings; hanging loads from mezzanines, conveyors, 
catwalks, shelving and cranes; and overhead or oversized 
doors. Legacy’s experienced team works with customers 
from pre- to post-construction to save time and money 
while providing custom solutions for your project.

Combining an uncompromising vision for innovation with proven engineering[ ]

legacybuildingsolutions.com



