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Seeking 
‘can-do’ 

people

FROM THE PUBLISHER

MARK C. ZWEIG
mzweig@zweiggroup.com

Are you a “can do” person or a “can’t do” person. I’m sure that virtually all of you have 
been around both types of people. In my experience, we need more can do folks than we 
have.

Some people think it makes them smart to tell you all the reasons something won’t work. 
Maybe that orientation is necessary for those who are teamed up with individuals who 
never seem to be able to get their feet on the ground and complete something. But for 
the rest of us, I find hearing all the reasons something won’t work akin to sucking all the 
oxygen out of the room. It makes it hard to breathe, and I don’t like it.

Most employers — be they public or private — have engineers on their payroll for one 
purpose: To figure out how something can be done. Remember that!

So why do so many engineers — people who should be can-do people — turn into can’t 
do people? Here are my thoughts:

1. We train them to be can’t do people. Many work environments discourage experimentation 
by having too many rules, too much structure, and management that is generally too risk 
averse. This makes the people who work there the same way.

2. They are scared to be can do people. It seems risky; they could get fired if they are wrong 
or they could just look bad. Fear of failure makes people into can’t do people. If you never 
try, you never fail.

3. Their minds are so full of negative thoughts about what is going on in their own lives or the 
world that it colors all their thinking. They think, “What’s the point? Life sucks, so I will make 
your life suck by telling you why you can’t do what you want to do.”

4. They think it makes them smart to be a can’t do person. “If I can think of all the reasons 
something won’t work, you’ll see how smart I am.”

5. That’s just the way they are. Genetics? Who knows?

A good place to start learning how to be a can do person is learning all you can from those 
who do do. That’s one reason we are here at Civil + Structural Engineer magazine — to 
highlight the accomplishments of successful can-do civil and structural engineers.  

So, enjoy the February issue! Be inspired, and please share it with someone else who 
needs it when you are done!

Most employers have 
engineers on their payroll for 

one purpose: To figure out how 
something can be done.
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Continuing your education
Many Civil + Structural Engineer readers are licensed professionals, either engineer in training or professional 
engineers. With that registration comes the requirements that you get a minimum number of continuing 
education credits or hours during a prescribed time period. Did you know that those credits do not always 
have to be training in a purely technical subject? You may also be able to get credits in other subjects such as 
project management, financial management, business development, and other skills that can greatly enhance 
your career. 

It is important to develop your business skills. Your clients benefit because it can help you better understand 
their business. Your company benefits as it serves to advance your abilities to sell more work and improve 
client relations. Your career benefits as it gives you something that distinguishes you from the average 
engineer or technical professional. 

Don’t view continuing education as a burden, but instead an opportunity to learn more about the things that 
can benefit you, your firm, and the clients you serve. Check the state requirements where you are registered 
and start looking for interesting and enriching seminars and courses that meet the requirements. This is not 
about checking a box, it is about continuing to grow and evolve as a design and technical professional!

Continuing education credits 
do not always have to be 
training in a purely technical 
subject.

 CHAD CLINEHENS, P.E., is Zweig Group’s president and CEO. Contact him at cclinehens@zweiggroup.com.

Engineering OUR FUTURE
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April Giesmann, P.E., CFM, joined Horner & Shifrin, Inc. as Civil/
Site Engineering Practice leader and office manager in the firm’s new 
branch in O’Fallon, Mo. Chad Schrand, P.E., S.E., also joined Horner 
& Shifrin, Inc. as the Structural Building Practice leader. He will lead 
the growing structural building engineering team.  

ALTA Environmental (ALTA) hired Matthew Renaud, CPESC, 
CESSWI, QISP, as a senior consultant and project manager in its 
Water Resources Group, and Lynleigh Love, PG, as a senior consultant 
III and project manager in its Site Assessment and Remediation Team.

CE Solutions promoted John “JD” Taylor, P.E., to vice president and 
principal. He has more than 20 years of experience providing structural 
engineering and project management services. Cody Buckley, EI, 
joined CE Solutions as a project manager. 

Rhodeside & Harwell promoted Jennifer L. Koch, AICP, to senior 
associate. Koch is an urban planner and project manager with expertise 
in community development and resilience, public engagement, active 
transportation, and environmental protection.

Robert Hans, P.E., joined CT Consultants as a senior project manager. 
He has more than 27 years of experience and has held several leader-
ship roles while working for the Kentucky Transportation Cabinet.

Pavel Hajda, Ph.D., P.E., rejoined Baxter & Woodman, Inc. in the 
role of senior process engineer. He will develop wastewater system 
programs and projects for public-sector and industrial clients.

Suhail Khan, vice president of technology and facilities at RETTEW, 
was named Chief Technology Officer of the Year at the Executive Man-
agement Awards. The awards, sponsored by the Central Penn Business 
Journal, celebrate business leaders who contribute to the region’s eco-
nomic growth and stability. RETTEW hired Chad E. Dixson, AICP, as 
a regional manager in southeastern Pennsylvania, central and southern 
New Jersey, and northern Delaware.

KAI Design & Build hired Adam Jones as a project engineer. He will 
serve as a liaison between clients and KAI’s multidiscipline team.

Cardno promoted Stephanie Fidler to Natural Resources Southeast 
Business Unit leader in the firm’s Americas Region. She has more than 
15 years of broad professional experience in environmental consulting, 
project management, and business development. Also at Cardno, Ted 
Tomasi, Ph.D., returned to the company as vice president and director 
of national practices based from the company’s Newark, Del., office. 
He has specialized in management of natural resource damage liabili-
ties using restoration-based and monetary evaluations.

Richard G. Brink, P.E., was named a senior structural engineer and 
project manager in Gannett Fleming’s Baltimore office. He has 30 
years of experience in bridge design and 15 years in project manage-
ment. His structural experience includes the design of bridges, tunnels, 
retaining walls, culverts, and other transportation-related structures. 
Michael A. Shamma, P.E., joined Gannett Fleming as the Northeast 
Transportation DOT/tolls business line leader. Based in the New York 
City office, he is responsible for guiding the firm’s DOT/tolls business 
strategy and growth across the northeastern U.S.

Dewberry promoted Brian Batten, Ph.D., CFM, to associate in the 
firm’s Richmond, Va., office. Batten is a senior coastal scientist and 
project manager with Dewberry’s resilience solutions group and leads 
the firm’s sea level rise practice. Melissa Whitney, P.E., was promoted 
to senior associate in Dewberry’s Fairfax, Va., office. As a project 
manager for the firm’s disaster recovery team, Whitney manages con-
tracts and systems development for individual recovery efforts. Rachel 
Leitzinger, P.E., was promoted to associate in the firm’s Lanham, Md., 
office. Throughout her 11 years of site/civil engineering experience, 
Leitzinger has worked on small- to large-scale residential, commercial, 
and industrial land development projects, focusing on stormwater man-
agement, storm drain design, and sediment control. Daniel W. Peter-
son, P.E., PTOE, joined Dewberry as the northeast regional manager 
for transportation planning and traffic engineering based in the firm’s 
Bloomfield, N.J., office. He will oversee the transportation planning, 
traffic, electrical, and intelligent transportation systems group. Jeff 
Finitz, P.E., was hired as the head of the transportation department in 
Dewberry’s Boston office. He will manage bridge and highway teams 
in design and in-service inspections of highway, tunnel, and transit 
infrastructure, as well as support business development efforts in the 
New England region.

April Giesmann, P.E., CFM Jennifer L. Koch, AICP

Brian Batten, Ph.D., CFMRichard G. Brink, P.E.

Chad Schrand, P.E., S.E. Suhail Khan

Melissa Whitney, P.E.

John Taylor, P.E. Chad E. Dixson, AICP

Rachel Leitzinger, P.E.

Cody Buckley, EI Adam Jones

Daniel W. Peterson, P.E., PTOE

Awards, promotions, 
and new hires

on the rise
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Project Profitability: Delegation skills for project managers

By Howard Birnberg, Association for Project Managers

The hallmark of a successful project manager is his or her ability to 
delegate assignments effectively to other staff members. Growth in many 
organizations is inhibited by the inability of the firm’s senior owners and 
managers to release the reins of control over project and firm management. 
As a result, crisis management prevails as the overextended individual 
attempts to cope with a work overload and shifting priorities.

Techniques for proper delegation
Many engineers and architects have been slow to learn the skills of 
effective delegation. Often those individuals who try to delegate do 
so improperly and are likely to be disappointed by the results. Other 
designers, either unable or unwilling to delegate, take the attitude that it 
takes more time to explain a task than to perform it oneself. 

In many successful and profitable companies, managers constantly find 
opportunities to train staff to handle delegated activities. Proper delegation 
requires a series of steps. The five steps listed here cover only some basic 
ideas. Each project manager will need to determine those methods most 
effective for their own situation.  

1. Select the right task to delegate.
2. Select the right individual to perform the delegated task.
3. Give the assignment correctly.
4. Set a time limit or deadline for the task.
5. Provide a review and control mechanism.

Read the entire article at http://tinyurl.com/projectprofit-feb17.    

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

 Civil + structural engineer online
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EVENTS

February 2017

International LiDAR Mapping Forum
Feb. 13-15 — Denver
Technical conference and exhibition showcasing the latest airborne, 
terrestrial, and underwater LiDAR as well as emerging remote-sensing 
and data collection tools and technologies.
www.lidarmap.org 

The Principals Academy 2.0
Feb. 16-17 — Orlando, Fla.
June 14-15 — Philadelphia
July 19-20 — Chicago
Oct. 26-27 — San Diego
Crash course in all aspects of managing a professional service firm, 
including an expanded focus on business development, strategic 
planning, and financial management.
http://zweiggroup.com/seminars/the-principals-academy 

CII Project Management: Best Practices for Capital Projects
Feb. 21-22 — Austin, Texas
Course incorporates four crucial topics: project constructability, 
modularization, change management, and commissioning/startup.
http://executive.engr.utexas.edu/epd/cap_projects0221.php

IECA 2017 Environmental Connection
Feb. 21-24 — Atlanta
International Erosion Control Association’s Annual Conference for the 
erosion, sediment control, and stormwater industry combines training 
and technical sessions with a product and technology exhibition.
https://www.eventscribe.com/2017/enviroconnect 

Forensics Engineering Conference
Feb. 23-24 — Austin, Texas
Focus on lessons learned from hurricanes, building envelopes, structural 
failures, foundation issues, and other case studies.
http://executive.engr.utexas.edu/epd/forensics17.php 

PCI Convention & National Bridge Conference
Feb. 28 – March 4 — Cleveland
Precast/prestressed concrete industry event offering committee 
meetings, more than 30 education sessions, and peer-reviewed paper 
presentations. The event is held in partnership with The Precast Show.
www.pci.org/convention 

MARCH 2017

Excellence in Project Management
March 7 — Portland, Ore.
May 3 — Miami
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 

Real Marketing and Branding for AEC Firms
March 9 — Austin, Texas
July 27 — St. Louis
Designed to bring clarity and distinction between marketing and 
sales (Business Development), this course will aid all levels of staff 
to understand how to market the firm and build the brand in their 
respective roles.
http://zweiggroup.com/seminars/real-marketing-and-branding-for-aec-
firms

Geotechnical Frontiers
March 12-15 — Orlando, Fla.
Combines the annual Geo-Congress and the bi-annual Geosynthetics 
Conference, highlighting the latest developments in geotechnical 
products and services.
www.geotechnicalfrontiers.com 

The Concrete Convention and Exhibition
March 26-30 — Detroit
Engineers, architects, contractors, educators, manufacturers, and 
material representatives will convene to collaborate on concrete codes, 
specifications, and standards. Technical and educational sessions will 
present the latest research, case studies, and best practices.
www.concrete.org/events/conventions/currentconvention.aspx 

 Design-Build in Transportation
March 27-29 — Minneapolis
Presentations highlight best practices in design-build project delivery 
in the transportation sector and the merits of integrated delivery as a 
means to achieve exceptional project outcomes.
www.dbtranspo.com

Growing a Profitable and Entrepreneurial AEC Firm
March 29-30 — Boston
Oct. 4-5 — Northwest Arkansas
A look at what the most successful firms in history have done, how they 
have done it, and the resulting extraordinary returns.
http://zweiggroup.com/seminars/growing-a-profitable-and-
entrepreneurial-aec-firm 

Design-Build for Water/Wastewater
March 29-31 — Minneapolis
The conference seeks to create a platform for successful capital project 
delivery in the water and wastewater sector by teaching the effective 
integration of design and construction services using design-build 
contracting to ensure success for owners and design-build practitioners.
www.dbwater.com 

http://executive.engr.utexas.edu/epd/cap_projects0221.php
http://zweiggroup.com/seminars/growing-a-profitable-and-entrepreneurial-aec-firm
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Check online at 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.

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

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  

Leadership Skills for AEC Professionals
April 25-26 — Washington, D.C.
May 23-24 — Denver
Nov. 7-8 — San Francisco
Specifically developed to provide design and technical professionals 
with the skills to become more competent leaders, including strategies, 
and techniques that will help them grow personally and professionally.
http://zweiggroup.com/seminars/leadership-skills-for-aec-professionals 

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&

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

“Out-of-the-box” thinking

“Out-of-the-park” performance

When you have marketing needs

but you don’t have marketing time . . .

outsource to a proven professional

The Siben Consult, LLC

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

presentation development, interview coaching, 
other marketing needs

TSC

Hybrid Buildings Foundation SolutionsFabric Structures 

ZERO PERCENT FINANCING AVAILABLE restrictions 
may apply

WE MANUFACTURE • WE INSTALL
WE SAVE YOU MONEY
buildings of 1,000 uses

ClearSpan.com/ADCSE1.866.643.1010

http://zweiggroup.com/seminars/financial-management-for-non-financial-managers
clearspan.com/adcse
csengineersmag.com/industry-events
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profile

Across the AEC and environmental consulting industry, firms that have 
been around a long time get lulled into doing things the way they’ve 
always done them. That’s not always the best path forward — even 
when it’s working well enough. Following is a story of what happens 
when a firm that’s been around for 120 years starts thinking differently 
about its future. (In the interest of full disclosure, the firm highlighted 
is a client of Friedman & Partners.)

Alden Research Laboratory (Holden, Mass.), a 100-person hydraulic 
modeling, flow testing, fisheries biology, and engineering firm has 
a clear market niche. Just two or three private firms in the U.S. do 
what they do and their workforce is comprised of highly specialized 
technical experts. For more than 100 years, they’ve built a business on 
trusted relationships and a passion for solving difficult fluid dynamics 
problems. 

But like many firms in the AEC and environmental consulting indus-
try, that alone doesn’t insulate them from the ups and downs of the 
economy or the industry. That alone is not a plan for sustainable, reli-
able growth or for energizing and recruiting great talent.

For Stuart Cain, Alden’s president, growing the firm’s business into 

its next century means doing it in a way that offers more control over 
their workload and deepens the firm’s sense of purpose as well as its 
profit margin.

Adding disciplines and becoming an EA firm — an option they con-
sidered — didn’t fit the firm’s core purpose or its small firm values. It 
would also put them into competition with a portion of their client base. 
Instead, Alden is reinventing its value proposition from the ground up, 
transforming the business from back-end service provider to visionary 
engineering partner and technology incubator.

“You have to take a hard look at how you’ve been doing business for 
the last 50 to 100 years and start asking, ‘What’s a better way to do 
this?’” Cain said. “Often we can solve a problem quicker and more 
cost effectively and help the end-user drive the design and construction 
process, and that is what we want to be doing.”

To get there, Alden has embarked on a three-pronged strategic ap-
proach to future development, each of which is designed to build on 
the firm’s unique history, core mission, and current operations.

Shifting the value proposition — While well-regarded for its abil-
ity to answer their clients’ tough challenges with strong, innovative 
solutions, Alden’s modeling, testing, and engineering services are 
most often requested well into the design and construction process. 
Yet Cain knows that his firm can best serve utilities and municipalities, 
as well as the EA firms who service them, when they’re consulting on 
the front-end to advise and influence facility design, construction, and 
operation.

So they’re intentionally repositioning the firm to be that partner. For 
facility owners, that means shifting the value from buying modeling 

Can you teach an 
old firm new tricks?

A traditional firm breaks the mold with a bold new growth vision.
By Rich Friedman
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services to a more comprehensive solution: Identifying the needs that 
they may not realize they have, preparing and complying with chang-
ing regulations, and reducing cost and time by testing and modeling up 
front to determine needs. 

Sharing knowledge and education — In-house seminars, webinars, 
and professional articles are a part of the marketing toolbox at Alden. 
But rather than simply positioning the firm’s expertise, the focus has 
switched to knowledge sharing, advising, and engaging with clients 
on a more academic level as a leader in fluid dynamic consulting and 
education.

“We’ve always followed the traditional marketing plan of visiting cli-
ents, conducting seminars, and attending trade shows,” Cain said. “We 
want to do it differently. We now see our role as teaching clients and 
helping them become more educated in areas they did not know would 
benefit their business, whether it’s identifying facility challenges be-
fore they become problems and adversely impact operations or helping 
utility owners minimize the impact of regulations on their bottom line.”

Developing technology — Alden has a documented history of innova-
tion, from the invention of the Alden dynamometer in the 1900s to the 
advanced hydro turbine technology it developed for the Department of 
Energy in 1998 and continues to refine to this day. 

“We come up with innovative ways to solve client problems all the 
time,” Cain said. “We’ve thought that we could be helping others with 
these innovative design modifications, instruments, and technologies 

in cases where we own the intellectual property, but developing that 
has not been a focus for us.”

It will be now. By leveraging in-house technical skill and encouraging 
employees to incubate new ideas, Alden aims to become a global in-
novator of products and technologies that are essential to the industries 
they serve.

Reinventing your firm’s mission and vision isn’t an overnight proposi-
tion, but Cain reports the effort has already begun to energize Alden’s 
staff. Three director-level employees have been tapped to champion 
each of the three strategy areas, with employee input. Another is tasked 
with leading efforts to financially invest in the firm’s bold vision. One 
staff proposal for a new technology product is already under evalu-
ation. They’re also soliciting important external feedback through a 
comprehensive survey of key clients.

When presenting the new direction to employees, Cain challenged 
them to think about where they see themselves fitting into the Alden 
of the future and invited personal discussions with those who weren’t 
sure where they fit in. 

“It’s got our people thinking in more creative ways and that is already 
proving to be great for our clients,” he said.

RICH FRIEDMAN is president of Friedman & Partners (www.friedmanpartners.
com), a marketing and management consulting firm serving the AEC and 
environmental consulting industries.
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The Internet of Things (IoT) is a paradigm shift that promises to for-
ever change the internet as we know it. However, the Building Internet 
of Things (BIoT), the AEC industry’s spinoff of IoT, likely holds as 

much or more potential for the design and construction of intelligent 
structures.

In the strictest sense, BIoT is about using smart sensors and devices 
to bring all aspects of an asset’s technical performance into one com-
mon platform as a way to automatically optimize system operations 
— whether that’s a highway system or an office building or an indus-
trial plant. A “smart” system enables data to flow across an enterprise 
infrastructure, spanning the devices where valuable data is gathered 
from different building components and people, to the back-end sys-
tems where that data can be translated into insights and action. We’re 
already seeing how smart buildings help improve operational efficien-
cies and minimize energy consumption, and can positively impact the 
human experience in terms of convenience and safety. 

Sensing, connectivity, 
and computing

The Building Internet of Things — BIoT — offers benefits to 
structural design and construction.

By Sandeep Kulkarni, LEED AP

FIRMS IN FOCUS 

Figure 1: 
Information regarding safety, 

durability, serviceability, and energy 
efficiency of assets could be gathered and 

intelligently manipulated and shared in a 
uniform format on an IoT platform.
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Now consider how BIoT concepts applied during design and construc-
tion of infrastructure and other assets could conserve valuable opera-
tional resources and optimize financial investments while delivering 
more cognitive, smarter, more versatile, and sustainable structures. 
Many of the BIoT technologies are already available. 

Enriching RFID 
One of the easiest ways to embed BIoT into the design and construc-
tion process is to rely more heavily on radio-frequency identification 
(RFID) for tracking material, equipment, and personnel. With RFID, 
project teams make sure schedules are accurate based on material 
orders. Some contractors are starting to experiment with RFID tags 
as construction worker ID badges that are tagged to a secure cloud net-
work. Through the cloud, a project manager or construction manager 
is able to see in real-time the number of people working on a project 
in what areas.
  
The embedded intelligent tags help large retailers manage their produc-
tion lines and follow supply chains more efficiently. Further, RFID can 
be used to automatically track shipping containers and other supply 
systems. 

But RFID is just the low-hanging fruit of BIoT. The implementation 
of building information modeling (BIM), smart sensors, and devices 
into the construction and project management process offers far greater 
value. As Lachmi Khemlani, an architect who specializes in intelligent 
building modeling and the founder and editor of AECbytes, noted in 
a recent article, “With regard to BIM authoring tools, there would 
certainly be additional ‘placeholders’ to capture the additional ‘smart’ 
properties of a building element. Presumably, the BIM application also 
has to take into account how these smart elements will interact with 
each other, simulating them digitally as they would behave in real life.” 
(www.aecbytes.com/feature/2014/InternetofThings.html).

RFID-tagged objects that are synced to a cloud-based network are able 
to talk with each other, so BIM systems will also need to be able to 
simulate these relationships digitally.

Khemlani illustrated this concept with the following example: “If a 
smart beam and a smart column ‘know’ that they have to fit together in 
a certain way when they are being constructed, the design tool has to 
take that into account and make sure they come together in the same 
way in a BIM model.”

Similarly, some industry pioneers are combining BIM and smart sensors 
to improve jobsite safety. In the published paper, Workforce Location 
Tracking to Model, Visualize, and Analyze Workspace Requirements 
in Building Information Models for Construction Safety Planning 
(www.sciencedirect.com/science/article/pii/S0926580515002022), 
the authors proposed an approach to proactively improve construction 
safety through a combination of lean practices, BIM-enabled automat-
ed workspace visualization, remote sensing, and workspace modeling 
technologies. In the case study tested on a real construction project, 
high-precision GPS data loggers were attached to the hardhat personal 
protective equipment (PPE) of a work crew constructing cast-in-place 
concrete columns. 

The team further developed algorithms to extract activity-specific 
workspace parameters from the recorded workforce location tracking 
data. Using an unmanned aerial vehicle to create as-built information of 
the site’s working conditions and visualized within BIM, construction 
managers, foremen, and site supervisors are able to evaluate potential 
workspace conflicts among the other competing work crews or lifting 
equipment. 

IoT and project management 
Too often, project managers spend untold hours gathering, sorting, 
entering, and coordinating project data to track and report project prog-
ress. The application of BIoT sensors and devices on people, equip-
ment, and materials interconnects the entire project team. The subse-
quent real-time data — data that is particularly valuable when issues 
arise — is directly fed to any project management solution, improving 
the decision-making process. The sensor data can also be connected to 
create an executive-level graphic for clients or management. 

BIoT improves the proficiency and viability of correspondence and 
coordinated effort much better than conventional methods because data 
and information can be shared among colleagues regardless of their 
location. As well, it facilitates the analysis of Big Data. 

Big Data for project managers could mean the sharing of cross-func-
tional management experience between engineers, scientists, business 
analysts, maintenance staff, etc. It might also support a data-driven as-
sessment of available resources — people, material, and finances — to 
ensure maximum efficiency. In essence, BIoT provides the data that 
will facilitate a big-picture vision of a project and the ability to adapt 
team skills to work within organizational scopes. 

With BIoT, project management tools will be more interconnected to 
show the overall impact in budget and schedule. For example, a change 
order during the construction phase can be input into the system where 
the system will correctly calculate the necessary lead time as well as 
schedule and budget impacts. Accessibility to detailed and real-time 
information allows agile project teams to find alternatives or to proceed 
with approved changes. 

BIoT and infrastructure 
From roads, bridges, and pipelines to communication networks, civil 
infrastructure is a vital element of every community. BIoT provides 
an amazing platform for all engineers to measure structural humidity, 
moisture, vibration analysis, etc. and to achieve an exact conclusion 
without individual judgment. BIoT allows structural engineers to per-
form monitoring-based commissioning for preventative analysis or to 
avoid and address potential safety issues before they occur

As Figure 1 shows, all information regarding safety, durability, ser-
viceability, and energy efficiency of assets could be comprehensively 
gathered and intelligently manipulated and shared in a uniform format 
on an IoT platform to create extraordinary sense for decision-making 
people. 

According to the article “Civil Infrastructures Connected Internet 
of Things” from the Current Advances in Civil Engineering journal 
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(https://www.researchgate.net/publication/259368593_Civil_Infra-
structures_Connected_Internet_of_Things), a social researcher in 
Hong Kong took advantage of the statistical records on traffic flow 
from several downtown cable-stayed bridges to study the level of local 
economic activity. The authors believe that the subsequent economic 
index created from this information will provide a comprehensive and 
objective stock index that accurately reflects local economic trends. 

As well, the direct communication between BIoT sensors and smart 
objects is expected to significantly help transportation agencies better 
manage traffic. A densely distributed sensory network in transportation 
systems could automatically gather data about vehicle speeds, weight-
in movements, and positions. That information could then be used to 
improve traffic flow, minimize incidents, and effectively save lives. 

The American Society of Civil Engineers’ 2013 report card gives 
American infrastructure an overall GPA of D+. The report further rec-
ommends an investment of $3.6 trillion by the end of 2020 to address 
the problem. However, investment is only part of the challenge. Along 
with investment and committed leadership, we must take advantage of 
smart technologies such as BIoT sensors and devices. Imagine how a 
densely embedded sensory network might detect early infrastructure 
deterioration. Together with a properly designed closed-loop intelli-
gent system, those responsible for operations and maintenance will be 
able to react appropriately to improve service or reduce environmental 
impact or both. 
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Realizing BIoT’s potential
Building a sustainable asset is relatively straightforward; maintaining 
such an energy efficient asset can only be possible with modern IoT. 
What has begun with BIoT-based building automation systems is fast 
becoming an important tool for professionals in the design and con-
struction of tomorrow’s facilities.

For example, Crystal Building, located on London’s Royal Docks, is 
considered one of the most sustainable buildings in the world. In fact, 
by incorporating innovation and technology solutions in the areas of 
energy efficiency and sustainability, this building set a new industry 
benchmark. This all-electric building uses solar power and a ground 
source heat pump to generate its own energy. It incorporates rainwater 
harvesting, black water treatment, solar heating, and automated build-
ing management systems — and it relies on IoT systems to manage 
everything.

The structure incorporates more than 3,500 data monitoring points and 
a state-of-the-art building management system that can be accessed 
from anywhere in the world. Its lighting system automatically adjusts 
for brightness and color according to the time of day and the automated 
ventilation system is sequenced to indoor and outdoor conditions. 

Smart node technology allows the building to store electricity in a bat-
tery during off peak hours for use during the peak hours. The building 
can even measure every kilowatt of electricity it uses and compare 
its performance against other buildings across the world. The owners 
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Let’s say you’re a 15-year-old, 150-person firm that provides architec-
tural as well as civil, structural, mechanical, and electrical design, and 
construction management services, mostly in a prime consultant role. 
You have completed public- and private-sector projects throughout the 
region in which your main office and three branch offices are located. 
You maintain professional resumes for 75 people, totaling more than 
300 pages, as well as descriptions, photographs, and other images for 
more than 350 projects, and a long list of technical and organizational 
awards.

You also maintain extensive information on your 10 to 12 favorite 
D/M/W/8(a)-certified subconsultant firms, in case you decide to pursue 
a public-sector project and the Request for Proposals (RFP) includes 
goals for participation by minority firms. Teaming with these subcon-
sultant firms has enabled you to demonstrate that your firm consistently 
meets or exceeds client goals for D/M/W/8(a) firm participation on 
projects.

One of your business development staff has just brought in a public-
sector RFP that seems to “have your firm’s name written all over it.” 
You are convinced that making a submittal is a “must do” for your firm. 
And your “Go/No Go” evaluation has resulted in a “Go” decision.

So you look at all the information you have already amassed about 
your firm — its staff and experience, awards, its preferred subconsul-
tants, and other factors — and you ask yourself, “How much of this 
information do I want to tell the client?”

That is definitely the wrong question
Even the question, “How much of this information does the client need 
to know?” is subjective and must lead to a biased answer because you 
will always think that the client needs to know much more about your 
firm than he/she actually wants to know. The real question you should 
be asking yourself is, “What does the client want to know?”

And the answer is, “less than you think, and much less than you want 
to tell them.” In actuality, the client wants to know exactly what he/she 
requested in the RFP — no more, no less, unless the RFP includes a 
place — as sometimes happens — for any additional information you 
think the client needs to know.

Warning: If such an “additional information” section is included, this is 
not the place to insert your 125-page standard Statement of Qualifica-
tions (SOQ).

The typical RFP asks you to describe a variety of things, generally 
including:
• the firm — its history, services, location(s), staff, and other administra-

tive information;
• experience and awards;
• proposed subconsultants;
• proposed project team, its organization, and reporting structure;
• history of meeting D/M/WBE and other similar goals;
• descriptions of relevant projects;

state that the building consumes 46 percent less energy and emits 70 
percent less CO2 than comparable office buildings. The building is the 
first to receive both a LEED Platinum designation from the U.S. Green 
Building Council and certification through the Building Research Es-
tablishment Environmental Assessment Method.

More to the point, the Crystal Building was built with advances that 
are all accessible today. Along these lines, envision what we can ac-
complish for sustainability when we start to incorporate cognition into 
these buildings. The potential outcomes are endless. Structures are 
turning out to be substantially more than concrete, steel, wood, and 
glass. They are smart, versatile environments that are a piece of a more 
sustainable future.

While BIoT concepts are still fragmented and only a few solutions are 
commercially available now, the approach has the potential to play a 
big role in all major segments of the built environment. The underly-
ing core capabilities — sensing, connectivity, and computing — are 
essential for the BIoT system.

SANDEEP KULKARNI, LEED AP, is an MEP project engineer at NV5 (www.nv5.
com), a multidiscipline firm providing planning, design, permitting, inspection 
and field supervision, and management oversight of transportation systems, 
water/wastewater systems, sports facilities, military base renovations, utilities 
expansion, renewable energy, and education and health care facilities. Contact 
Kulkarni at sandeep.kulkarni@nv5.com

What does the client 
want to know?

In responding to RFPs, show that your team really understands the 
owner’s challenges and that you can develop realistic, 

effective, efficient solutions.
By Bernie Siben, CPSM

FIRMS IN FOCUS 

www.nv5.com
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• QA/QC philosophy and procedures;
• project understanding and proposed approach — including your man-

agement plan; and
• proprietary assets (owned programs/apps, equipment, etc).

The majority of the RFPs I have seen in my almost four decades as an 
AEC marketer have requested this same information in pretty much 
this order, which I am at a loss to understand.

So let’s talk about what the client does want to know, regardless of the 
order in which it appears in the RFP.

The majority of clients I’ve spoken with during the last 38 years have 
agreed that the most important thing to them is whether or not a con-
sultant or designer understands what the project really is, the context 
in which the project is going to happen, the needs and stakeholders to 

which their project must respond, why the project is happening now, 
and the potential effects of a “no project” scenario.

For reasons that I have never been able to understand, this item gener-
ally seems to come pretty low down on the RFP’s listing of required 
information. That’s why I always recommend a brief recap of your 
understanding and approach up front in an Executive Summary. If you 
can’t first show that your team really understands the owner’s chal-
lenges and that you can develop realistic, effective, efficient solutions, 
the owner has no need to read 25 to 50 or more pages about your firm 
or its staff, project experience, awards, testimonials, proposed subcon-
sultants, or anything else about your firm or team.

So the project context becomes important for developing a winning 
project understanding section, which then informs the project approach 
you develop. After convincing the owner that you understand his/her 
needs and challenges, having a great project approach will convince the 
owner that your team can deliver a successful and innovative project 
that makes the best use of time and budget while making him/her look 
really good in front of a city council, county commissioners, board of 
directors, or any other governing authority — and maybe even winning 
an award or two in the process.

Once you have established that you understand the owner’s project 
and have the capability to develop a project to which the owner will 
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point with pride, the owner wants to know that you’ve completed other 
projects just like his/her current project. And if the project involves a 
high-tech facility, there may be time limitations on your project experi-
ence because of the speed at which technology changes over time.

So in addition to the basic description of the project and its compo-
nents, the client also wants to know two specific things:
• how your example projects are like his/her current project; and
• the challenges of the project and the solutions you developed.

Consider the following hypothetical roadway project:
• 25 miles of new concrete highway between one large- and one 

medium-sized city, traversing a corridor that is currently light industrial 
developed;

• the new facility replaces one that sees heavy truck traffic every day, and 
will be two lanes in each direction with a planted median;

• the road will include two bridges, one over a swiftly flowing stream 
and one over multiple railroad tracks, as well as a half-dozen roadway 
overpasses; and

• there are no obvious environmental constraints to the project or long-
term impacts beyond the construction phase.

Now, consider these elements one at a time. 

Project planning has been completed by another firm; the final corridor 
alignment has been delineated.
• Show your proprietary software to help a school district project where 

new facilities will be needed in five to 10 years so they can buy land 
now? Probably not. 

You have a number of long-distance highway projects in your portfolio. 
Describe one or two comparable concrete projects of similar length.
• Show a few of your two-lane blacktop county road or municipal street 

projects? Probably not.
• Discuss your proprietary software that allows you to maximize the num-

ber of lots in a large residential development? Probably not.

Your firm has completed a number of roadway projects in high-traffic 
corridors. Describe one or two projects with concrete pavement de-
signed to accommodate heavy truck traffic.
• Show your projects involving two-lane private roads on corporate or 

university campuses? Probably not.

Although none of your roadway projects have included bridges, your 
firm has completed a number of bridge design projects, including 
bridges over moving water. Describe two projects that included scour 
studies and/or design for heavy truck weights and many trips per day.
• Show your beautiful, photogenic pedestrian bridges on a municipal golf 

course, or in small neighborhood pocket parks? Probably not.

Environmental studies were previously performed throughout the cor-
ridor by another firm, which found nothing of concern.
• Show one of your projects in an environmentally sensitive area and the 

compliance activities your team performed? Probably not.

Ultimately, projects are not completed by firms or teams; they are 

completed by people, so the client wants to know about your proposed 
project staff. Specifically:

How the team is organized — The RFP will probably ask for an orga-
nization chart; a few paragraphs describing the interaction, authority, 
and reporting structures within the team will be helpful.

Training and relevant experience of your project manager — In-
clude his/her education and professional registration(s), experience 
managing projects like this one, experience managing multi-firm 
teams, and experience with specific challenges anticipated to be en-
countered on this project.

Training and relevant experience of each technical discipline 
leader — Include their education and professional registration(s), their 
experience designing projects like this one, and experience with spe-
cific challenges anticipated to be encountered on this project.

Training and relevant experience of other professionals on the team 
— Given the size of the project, the client might need to know about 
the qualifications of the CAD manager, public involvement manager, 
utility coordination person, permitting person, construction manager, 
etc. Confine yourself to the information relevant to the project and the 
role each person will play.

Whether or not you anticipate needing to hire additional staff to 
complete the project — This can be answered in one or two sentences.

In the days when interactive databases were new, one of my previous 
employers acquired a database program of almost infinite capacity. It 
took months to get the firm’s resumes and project information entered, 
formatted, and ready for output in usable form. Once this task was 
complete, some of the headquarters marketing leaders seemed to adopt 
an attitude of “never give a man 10 pages when you can give him 100 
pages.” Their SOQs often ran to 200 or more pages, and included doz-
ens of project descriptions, and resumes often running to more than 10 
pages each. They dumped information from their boilerplate directly 
into their SOQs and proposals, and never edited the information to 
match the RFQ/RFP.

What happened? They told prospective clients everything they wanted 
to tell them — and their short-list rate cratered.

When a client appoints one of its staff to a selection committee, that 
person’s normal workload doesn’t go away, so they don’t have time 
to waste on information that is not relevant to the solicitation. They 
want to see the information they asked for — no more, no less — and 
organized in the way they specified.

In some ways, we treat our firms like our children. We think the entire 
world wants to know everything about them. Be warned: This attitude 
can get you into a lot of trouble.

BERNIE SIBEN, CPSM, is owner and principal consultant with The Siben Consult, 
LLC, an independent A/E marketing and strategic consultant located in Austin, 
Texas. Contact him at siben@sibenconsult.com. 
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Eco3d recently provided 2D and 3D deliverables to Structured Real 
Estate Partners for the adaptive reuse renovation of a church in Scotts-
dale, Ariz. The structure, called Meetinghouse at 3080, will be con-
verted into commercial office and retail space. 

The church, located in the heart of Old Town, features high ceilings, 
exposed wood beams, stained glass windows, and the potential for a 
mezzanine. Eco3d virtualized the physical environment of the entire 
interior of the structure by digitally documenting it in 3D, with the 
measurements provided to Structured Real Estate in a point cloud de-
liverable that can be updated at any time. Eco3d was able to accurately 
capture measurements of the entire church interior, a crucial factor of 
the building conversion due to the unique shape and construction of 
many of the rooms, eliminating costly human error and inefficiencies 
that exist with traditional surveying methods.

“We are proud to be selected by Structured Real Estate to work on this 
truly unique, adaptive reuse project,” said Jim Kennelly, project man-
ager, Eco3d. “Churches often have some of the most intricate designs, 

so manual surveying can be quite difficult and often leads to backtrack-
ing later in the project to fix mistakes. Our capabilities at Eco3d enable 
us to eliminate these inefficiencies and provide a more comprehensive 
measurement of the structure, in less time, allowing developers to use 
their precious resources in other areas.”

Eco3d’s laser scanning technology provided a significant reduction in 
hours compared with the time it would take to manually measure a 
building of the size and shape or the former church. Scanning required 
half a day and data processing another half day. The firm used a FARO 
X330 laser scanner because of its short range accuracy and speed, Ken-
nelly said.

For this project, Eco3d used FARO SCENE software to register the 
point cloud and then to apply the color photos to the point cloud to cre-
ate the deliverables. Autodesk ReCap 360 was used to bring the point 
cloud into the Autodesk Suite — AutoCAD, Revit, etc. ReCap 360 also 
creates a viewer through which users can view the point clouds from 
the scan positions.

Eco3d’s laser scanning technology provided a significant reduction in hours compared with the 
time it would take to manually measure a building of the size and shape of the former church.

First step in adaptive reuse
Laser scanning efficiently measures an old church for conversion 

into commercial office, retail, and restaurant space.
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The 3D scan enabled Structured Real Estate to see parts of the building 
that were difficult to measure with the human eye, enabling develop-
ers to address those areas immediately rather than incurring additional 
time and cost further into the project.

“At Structured Real Estate, one of our key product focuses is adaptive 
reuse, where it is critical for us to have a complete understanding and 
accurate representation of our building’s existing conditions. Eco3d’s 
laser scanning technology allows us to gain that understanding in re-
cord time by replacing days of field measuring and dozens of visits to 
the site with the convenience of flying through the point cloud model 
at our office,” said Conor Keilty, development manager, Structured 
Real Estate. “We initially started taking measurements ourselves and 
quickly realized we weren’t getting the accuracy we wanted. The laser 
scan allowed us to uncover details and conditions that would have gone 
unnoticed until construction, enabling coordination and resolution of 
conflicts before they ever occurred.”

“A number of challenges exist with capturing measurements for this 
type of project — accuracy being the main concern,” Kennelly said. 
“With laser scanning, Structured Real Estate could be confident they 
were capturing accurate measurements of the existing conditions at 
Meetinghouse 3080. In the existing building, there are many difficult-
to-reach areas that would require scaffolding and safety equipment to 
measure by hand. Challenges arise with speed as well; Eco3d was able 

to save a tremendous amount of time by using 3D measurement. The 
other advantage to scanning the space comes in the form of safety risk 
mitigation. Everything is measured from the ground in a non-contact 
manner that does not require any persons to climb ladders to pull mea-
surements.”

According to Kennelly, the accuracy of the measurements procured 
by laser scanning allows structural engineers to create a model and 
analyze the structural integrity of the building at hand. Any structural 
defects — such as beams bowing or columns that have been laid out in-
accurately — can be identified by examining point cloud data or the 3D 
model. In many cases, issues that can potentially cause great headaches 
and financial waste can be avoided with the use of laser scanning. 

“For example, a common scenario, though it might seem unbeliev-
able, is that entire beams in the existing building often do not match 
the existing drawings for the space,” Kennelly said. “Finding this out 
early on in the project saves considerable costs to labor and materials 
expense.”

Eco3d was able to accurately capture measurements of the entire church interior, a crucial factor 
of the building conversion due to the unique shape and construction of many of the rooms. 

Information provided by Phoenix-based Eco3d (www.eco3dusa.com), a 
portfolio company of Ecoark Holdings, Inc. that measures existing topographic, 
structural, mechanical, and architectural conditions using a variety of instru-
ments and creates highly accurate computerized documentation of these 
conditions in 2D and 3D replications.   
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NYU’s 181 Mercer building’s façade emphasizes transparency, lightness, and connection between the building’s interior and the streetscape. 
Green roofs will provide visual relief, outdoor amenity space, and stormwater management. Rendering: studioAMD

The architectural team — Davis Brody Bond and KieranTimberlake 
— for New York University’s (NYU) 181 Mercer building recently 
shared updates of their designs for a glass-façade, 735,000-square-foot 
facility that will replace a dim, bunker-like 35-year-old un-air-condi-
tioned gym. The new structure will become NYU’s largest classroom 
building, provide NYU’s performing arts programs with the profes-
sional spaces they have always lacked, furnish needed new housing 
for students and faculty, and establish a new home for NYU’s student-
athletes.

Demolition began on the existing Coles gym in October 2016; con-
struction on the new building is slated to begin February 2017 and be 

finished in 2021. An official groundbreaking — with the announce-
ment of an anonymous nine-figure gift — is expected to take place in 
spring 2017.

The new structure’s design — slimmer, smaller, and lighter than the en-
velope set by the city approvals process — creates active streetscapes; 
engages pedestrians and observers in the streets around it; creates a 
new pedestrian “greenway” where Greene St. used to run; and provides 
an expansive open commons on the second floor for a university whose 
urban setting has never permitted a “quad.” Floor-to-ceiling windows 
are designed to take advantage of natural light while reducing energy 
usage, and green roofs will not only provide visual relief and outdoor 
amenity space, but also allow for better runoff control during heavy 
rainfall.

NYU President Andrew Hamilton said, “This is a building that will 
serve the NYU community — our students, our faculty, our staff — ex-
ceptionally well. As a career academic, I have visited many campuses 
over the years. It is difficult to think of another school with a more 
acute need for academic space than NYU. The 181 Mercer building 
will add nearly 60 new classrooms, easing the challenge we have long 
had in matching classes with properly sized and properly equipped 

Multi-purpose space 
for an urban campus

NYU’s 181 Mercer building design emphasizes transparency, 
lightness, green roofs, and common spaces.
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rooms. It will give young performing artists in Tisch and Steinhardt 
practice, rehearsal, and performance spaces in keeping with programs 
of NYU’s caliber. It will give our campus a modern gym to serve our 
student/athletes and the fitness needs of the rest of us. It will provide 
much-needed housing for both students and faculty. And in the long 
run, this addition of more classrooms — the largest number of class-
rooms ever added at one time at NYU — will allow for the creation of 
more laboratories in the Silver building on Washington Square Park as 
part of our long-range efforts to boost the sciences at NYU.

“And while the academic purpose of the building was foremost, the 
architects were asked to do more than that,” Hamilton said. They were 
asked to meet our academic needs while achieving the highest standards 
for design in order to produce a building of which the university can be 
proud, one that reflects our character and is thoughtful and responsive 
to the concerns of our neighbors. And they accomplished just that.”

Features and uses of the new building include the following:

• NYU’s largest classroom building — Nearly 60 new classrooms, 
more than 20 music instruction rooms, and a variety of study spaces.

• Theatres and music spaces equal to NYU’s reputation in the perform-
ing arts — Three new theatres, including a 350-seat professional-
quality proscenium theatre with fly-tower (the first ever for NYU); an 
orchestral ensemble room; approximately 10 studio/rehearsal/work-
shop spaces for performing arts classes; nearly 20 group and individual 
music instruction rooms; and more than 50 individual practice rooms.

• Sustainability — With green roofs that can moderate water runoff and 
naturally cool the building; a greenway to replace the former gym’s 
“rear alley”; connection to NYU’s ultra-efficient co-generation plant; 
and a transparent façade that will save energy by admitting natural 
light, 181 Mercer’s function and design are emblematic of NYU’s 
commitment to sustainability. 181 Mercer will pursue LEED v4 Silver 
at a minimum, and target Gold.

• Design — With a more slender massing and with 20 percent less gross 
square footage than permitted under the city approvals process, 181 
Mercer’s façade emphasizes transparency, lightness, and connection 
between the building’s interior and the streetscape. It also consciously 
seeks to reverse the monolithic, opaque character of its predeces-
sor, Coles Sports Center, and to make Mercer St. and the corners at 
Bleecker and Houston Streets more lively, active, and inviting.

• A town square — A second floor commons with a café (one of two ca-
fes in the building) will permit the kind of casual interactions between 
different disciplines and activities that have heretofore been elusive at 
NYU.

• Residences for students and faculty — Housing for approximately 
420 freshmen and 30 to 60 faculty apartments.

• Athletics — An athletics facility with four basketball courts; a six-
lane lap pool; and facilities for wrestling, fencing, squash, and fitness 
and training. In addition, the new gym can be used as an assembly 
space (now sorely lacking) for as many as 2,700 people (compared 
with 1,900 for its predecessor).

• Neighborhood — Neighbors will have access to the lobby atrium and 
a dedicated room for local community group use.

• Separate entrances, confluence of users — With a first-floor atrium 
and separate entries for classrooms, athletics, residential, and the 
theatre, traffic flow within the building has been designed to optimize 
interactions among students and faculty.

Of the 735,000-square-foot building, nearly 40 percent is for general-
purpose classrooms and specialized spaces for performing arts educa-
tion; more than 30 percent is for student and faculty residential space; 
and nearly 20 percent is for athletics, sports, and fitness. The remainder 
is divided among student study and activity space, dedicated space for 
a local community group, a publicly accessible atrium, dining, and 
building support.

Information provided by New York University. More information on 181 Mercer 
is available at www.nyu.edu/181mercer.  

A second floor commons with a café will permit casual interactions between different 
disciplines and activities. Rendering: studioAMD
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Facilities backlogs on the campuses of North American colleges and 
universities climbed to their highest point ever last year, according to 
a new report by Sightlines, a Gordian company that provides facilities 
intelligence and analysis for higher education institutions.

Deferred maintenance continues to impact public and private institu-
tions at different levels. The 2016 “State of Facilities in Higher Educa-
tion” report from Sightlines found that in 2015, public campuses had 
an average backlog of $108 per gross square foot (gsf), while backlogs 
on private campuses averaged $88 per gsf, a reflection of facilities 
maintenance and modernization investments by private institutions of 
roughly $0.50 per GSF more than public institutions.

“Given the well-documented fiscal challenges that colleges and uni-
versities have been facing in the years following the worst economic 
downturn since the Great Depression, it’s inevitable that resources 
have been scarce for campus facilities,” said Mark Schiff, president of 
Sightlines. “Fortunately, campus leaders are learning how to manage 
the risk. They have enacted integrated strategies to respond to daily 
challenges, and are using limited capital and staff resources more stra-
tegically.”

Sightlines’ fourth annual report includes data from 377 higher edu-
cation institutions in the United States and Canada, with a collective 
enrollment of 3 million students and 1.5 billion total square feet of 
campus space. Approximately 41 percent of the institutions in the 
study were private and 59 percent were public.

According to analysis from the company’s team of researchers, three 
key conditions affect the current state of higher education facilities:

Enrollment
Overall, college and university enrollments are either stagnant or 
declining, leaving many campuses with more space to maintain and 
fewer students to fill it. The Sightlines report found enrollment at com-
prehensive universities has only increased by 1 percent since 2012, 
while cumulative growth in space is up nearly 14 percent. The problem 
is especially acute at small institutions, which have seen a decline of 
3 percent in enrollment from 2012 in spite of a 4 percent increase in 
facilities development.

Facility age and use
Sightlines’ analysts concluded the majority of buildings on most cam-

puses were constructed before 1975 and have passed key thresholds 
for renewal. Unfortunately, many campuses have postponed capital 
investment to renew these older buildings in favor of new construction, 
forcing facilities managers into a reactive mode to address mechanical 
systems failures and responding to daily emergencies. 

The report also documented an interesting trend with respect to space 
planning and building usage: In the last 100 years, more non-academic 
space (e.g., dining and recreation facilities) have been constructed than 
academic space. In 1915, 70 percent of available space was built spe-
cifically for academic purposes; in 2015, that same figure was roughly 
50 percent.

Capital investment
Although institutional operating budgets and other sources of facili-
ties funding have increased, the Sightlines report concluded they are 
not keeping pace with either inflation or the growth of campus square 
footage. Data on capital investments for existing space show average 
spending rebounded to $5.05 per gsf last year, after dropping to $4.58 
per gsf in 2014, but remains below the 2009 average ($5.16 per gsf) in 
spite of inflation and additional space to maintain.       

“Given these headwinds, it may seem surprising that we don’t hear 
about more building failures and serious facilities problems on cam-
puses,” said Schiff. “But the primary reason for this is that campus 
facilities and finance leaders have learned how to manage the risk of 
building failure and avoid serious facility problems. We found that suc-
cessful higher education executives rely on the use of objective data 
and analytics to steer their resource allocation decisions, then imple-
ment policies and procedures in four major areas — which we spell out 
in our report — in order to achieve the best possible outcomes.”

Building upon the findings from the prior “State of Facilities in Higher 
Education” reports, the 2016 report analyzes new trends in higher edu-
cation space management, provides insight into the challenges impact-
ing campus facilities, and shares best practices for how college leaders 
can fund and manage their facilities in light of these challenges. 

2016 State of facilities in higher education
Facilities backlogs on college campuses eclipse $100 per square foot for first time.

Information provided by Sightlines, a Gordian company, which helps educa-
tional institutions better manage facilities investments by using shared data and 
working collaboratively. Download the full report at www.sightlines.com/insight/
state-of-facilities-2016. 

www.sightlines.com/insight/state-of-facilities-2016
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In December, the U.S. Environmental Protection Agency (EPA) released 
its scientific report on the impacts from hydraulic fracturing activities 
on drinking water resources, which provides states and others the sci-
entific foundation to better protect drinking water resources in areas 
where hydraulic fracturing is occurring or being considered. According 
to EPA, the report, done at the request of Congress, provides scientific 
evidence that hydraulic fracturing activities can impact drinking water 
resources in the United States under some circumstances. 

As part of the report, EPA identified conditions under which impacts 
from hydraulic fracturing activities can be more frequent or severe. 
The report also identifies uncertainties and data gaps. These uncertain-
ties and data gaps limited EPA’s ability to fully assess impacts to drink-

ing water resources both locally and nationally. These final conclusions 
are based on review of more than 1,200 cited scientific sources; feed-
back from an independent peer review conducted by EPA’s Science 
Advisory Board; input from engaged stakeholders; and new research 
conducted as part of the study. 

“The value of high-quality science has never been more important in 
helping to guide decisions around our nation’s fragile water resources,” 
said Thomas A. Burke, Ph.D., EPA’s science advisor and deputy as-
sistant administrator of EPA’s Office of Research and Development. 
“EPA’s assessment provides the scientific foundation for local decision 
makers, industry, and communities that are looking to protect public 
health and drinking water resources and make more informed decisions 
about hydraulic fracturing activities. This assessment is the most com-
plete compilation to date of national scientific data on the relationship 
of drinking water resources and hydraulic fracturing.”

The report is organized around activities in the hydraulic fracturing 
water cycle and their potential to impact drinking water resources. The 
stages include (see Figure 1): 
1. Water acquisition — acquiring water to be used for hydraulic fracturing; 

Hydraulic fracturing impacts 
EPA report concludes that hydraulic fracturing activities can 

impact drinking water resources under some circumstances and 
identifies factors that influence these impacts.

Figure 1: The five stages of the hydraulic fracturing water cycle. Image: U.S. EPA
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A computer program is diving deep into water quality data from Penn-
sylvania, helping scientists detect potential environmental impacts of 
Marcellus Shale gas drilling. The work, supported by a $1 million grant 
from the National Science Foundation, pairs a cross-disciplinary team 
of Penn State computer scientists and geoscientists studying methane 
concentrations in the state’s streams, rivers, and private water wells.

“We want to take a data-driven approach to assess the impact of shale 
gas development,” said Zhenhui Li, assistant professor of information 
sciences and technology, Penn State, and co-principal investigator on 
the project. “We are using data-mining techniques and learning com-
puter models to look at how methane concentration correlates with 
other factors, like distance from unconventional shale gas wells and 
geological features such as faults.”

Methane occurs naturally in waterways, but may also be released by 
unconventional drilling, or fracking, associated with natural gas devel-
opment. While environmental impacts from shale drilling appear to be 
rare compared with the number of drilled wells, the testing will give 
scientists a better idea of how and why they do occur.

Penn State geoscientists have studied methane concentrations around 
shale gas drilling for years and have collected large datasets from 
samples taken by researchers, environmental groups, and government 
agencies. However, sifting through big data is labor intensive, and 
complex patterns that might reveal potential problems can be difficult 
for humans to spot.

“It’s always been frustrating to me because we get these water datasets 
that are sort of here, there, and everywhere, and you can’t put them to-
gether into a scientific explanation,” said Susan Brantley, distinguished 
professor of geosciences and director of the Earth and Environmental 
Systems Institute, Penn State, and principal investigator on the project. 
“It’s like a jigsaw puzzle with a lot of pieces missing. The story is still 

Deep dive into water quality
Penn State team applies big data approach at shale drilling sites.

2. Chemical mixing — mixing the water with chemical additives to make 
hydraulic fracturing fluids; 

3. Well injection — injecting hydraulic fracturing fluids into the production 
well to create and grow fractures in the targeted production zone; 

4. Produced water handling — collecting wastewater that returns through 
the well after injection; and 

5. Wastewater disposal and reuse — managing the wastewater through 
disposal or reuse methods. 

EPA identified cases of impacts on drinking water at each stage in the 
hydraulic fracturing water cycle. Impacts cited in the report generally 
occurred near hydraulically fractured oil and gas production wells and 
ranged in severity, from temporary changes in water quality to con-
tamination that made private drinking water wells unusable.

As part of the report, EPA identified certain conditions under which 
impacts from hydraulic fracturing activities can be more frequent or 
severe, including:
• water withdrawals for hydraulic fracturing in times or areas of low water 

availability, particularly in areas with limited or declining groundwater 
resources;

• spills during the management of hydraulic fracturing fluids and chemi-
cals or produced water that result in large volumes or high concentra-
tions of chemicals reaching groundwater resources;

• injection of hydraulic fracturing fluids into wells with inadequate me-
chanical integrity, allowing gases or liquids to move to groundwater 
resources;

• injection of hydraulic fracturing fluids directly into groundwater re-
sources;

• discharge of inadequately treated hydraulic fracturing wastewater to 
surface water resources; and

• disposal or storage of hydraulic fracturing wastewater in unlined pits, 
resulting in contamination of groundwater resources.

The report provides valuable information about potential vulner-
abilities to drinking water resources but was not designed to be a list of 
documented impacts.

Data gaps and uncertainties limited EPA’s ability to fully assess the po-
tential impacts on drinking water resources both locally and nationally. 
Generally, comprehensive information on the location of activities in 
the hydraulic fracturing water cycle is lacking, either because it is not 
collected, not publicly available, or prohibitively difficult to aggregate. 

In places where activities in the hydraulic fracturing water cycle are 
known to have occurred, data that could be used to characterize hy-
draulic fracturing-related chemicals in the environment before, during, 
and after hydraulic fracturing were scarce, EPA said. Because of these 
data gaps and uncertainties, as well as others described in the assess-
ment, it was not possible to fully characterize the severity of impacts, 
nor was it possible to calculate or estimate the national frequency of 
impacts on drinking water resources from activities in the hydraulic 
fracturing water cycle. 

EPA said its final assessment benefited from extensive stakeholder 
engagement with states, tribes, industry, non-governmental organiza-
tions, the scientific community, and the public. This broad engagement 
helped to ensure that the final assessment report reflects current prac-
tices in hydraulic fracturing and uses all data and information available 
to the agency. 

Information provided by the U.S. Environmental Protection Agency. (www.epa.
gov). Download a copy of the study at www.epa.gov/hfstudy.

www.epa.gov


32          csengineermag.com          february 2017

there, but you can’t see it as a human being. I think it’s possible the 
computer techniques that [Li] has can help us pull that story out and fill 
in some of the missing pieces.”

Li uses computer models and data mining techniques to analyze the 
data for hot spots — areas where methane concentrations are higher 
than expected and may not be readily explained by natural causes. 
Geoscientists can then focus on those narrow areas for further study.

Using the techniques, Li and her team found methane levels tend to be 
higher around fault lines. But the models can go further, analyzing the 
impacts of different shale gas wells and older conventional gas and oil 
wells around the faults.

“The combination of these two features may cause the methane to be 
slightly higher in some areas,” Li said. “It could be a very complicated 
rule involving multiple factors together. So the way the machine-learn-
ing model works is from this massive data, we can learn these kinds of 
complicated rules.”

The work could lead to a better understanding of how fracking, or-
phaned and abandoned oil and gas wells, and other factors occasion-
ally impact the environment. As part of the project, researchers will 
train citizen scientists to collect additional water samples and will host 
workshops aimed to share the data with the public and foster dialogue 
among diverse stakeholders.

“I think it’s going to be helpful for people in Pennsylvania,” Brantley 

said. “I think what we’ve found is if there are problems, they are rela-
tively infrequent. But we are also starting to look at other issues like 
lead or arsenic in drinking water. We can see the impact of coal mine 
and acid mine drainage. We can look at all different kinds of water 
resources, and we can work with people in Pennsylvania to teach them 
about it.”

The researchers said the project also provides important, cross-
disciplinary opportunities for students from the Colleges of Earth and 
Mineral Sciences and IST. Computer science students have had the rare 
chance to go into the field, while geosciences students have had the 
opportunity to look at their data in way that was previously unavailable 
to them.

“I’m just a person who really likes interdisciplinary work, because I 
want to make real-world impacts,” Li said. “I feel like data-mining 
researchers should go in this direction. There are a lot of interesting 
real-world problems we can help solve.”

Funding for the project comes from the NSF Interdisciplinary Research 
and Education (INSPIRE) program, which seeks to support bold, inter-
disciplinary projects in science, engineering, and education. The U.S. 
Geological Survey and the Pennsylvania Department of Environmental 
Protection provided data used in this project.

Information provided by Pennsylvania State University (www.psu.edu); written 
by Matthew Carroll.  
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University of Pennsylvania scientists will build a wind tunnel to 
test the sand-capturing capability of five types of dune vegetation. 
Oregon State University’s model of coastal dune evolution will be 
expanded to include management options such as vegetation planting, 
beach nourishment, and beach scraping. The University of Alabama 
will investigate the vulnerability of dunes to multiple storms. These 
are among the new research projects undertaken in a collaboration 
by coastal scientists in the federal government and academia. The 
goal is to improve management of coastal dunes, which are vital to 
maintaining the resilience of coastal communities, ecosystems, and 
economies.

The U.S. Geological Survey (USGS), U.S. Army Corps of Engineers 
(USACE), and the American Shore and Beach Preservation 
Association (ASBPA) are working together to advance coastal 
dune science and management through workshops and research 
investments. The ASBPA led the first Nearshore Collaboration 
Workshop in Kitty Hawk, N.C., Nov. 29-Dec. 1, 2016. The meeting 

brought together coastal experts from USGS, the USACE, National 
Park Service, Bureau of Ocean Energy Management, Office of Naval 
Research, NOAA, Woods Hole Oceanographic Institution, University 
of New Hampshire, and other academic institutions. The meeting is 
intended to become an annual event where federal and non-federal 
coastal scientists gather to develop opportunities for collaborative 
research projects in the coastal zone.  

The USGS, USACE, and ASBPA have funded projects at Oregon State 
University, University of North Carolina, University of Pennsylvania, 
North Carolina State University, Texas A&M, and University of 
Alabama. These projects, which total about $250,000, are aimed at 
improving dune management in developed coastal communities.

Sand dunes like these, in Avon on Cape Hatteras, N.C., are the only separation 
between many beach communities and the Atlantic Ocean. Photo: Ann Tihansky, USGS

Coastal collaboration
Government and academic research projects will help shape safer 

coastal communities.
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RoLanka – the Leading Supplier of Innovative, 
Nature- Friendly products for Streambank and 

Shoreline Restoration.
 
Stabilizing streambanks with natural vegetation using soil bio-engineering 
techniques has many advantages over synthetic linings and hard armor linings, such 
as concrete and rock rip-rap. When natural vegetation is preferred for streambank 
and shoreline stabilization, the main di�culty is how to protect young vegetation 
and the soil mass until mature vegetation and strong root structures are developed. 
Currently, 100% natural soil bio-engineering solutions for streambank and shoreline 
restorations come from coconut �ber (coir) products, such as BioD-Mat bristle coir 
woven blankets, BioD-Roll coir logs and BioD-Block coir block system.

RoLanka is proud to present the patented improvements in both the coir block 
system and coir logs, which is the addition of invisible planting holes.  This patented 
improvement, the invisible holes, allows planting live plant cuttings through the coir 
�ber mass. Furthermore, these invisible holes can be left as is during construction, 
and later one can come back and pull the coir �ber plugs to insert live plant cuttings. 
Plants growing through the coir �ber mass provide better anchoring of the product.

Before the current improvement of adding invisible holes to the middle of the coir 
�ber block in the BioD-Block system, there were no means to plant in the middle of 
the wrapped soil mass in the coir block system (Figure 1a). As shown in Figure 1b, the 
�ber block system has a set of invisible holes in the middle. Each hole is plugged 
with a coir �ber plug. Live plant cutting can be planted through these holes during 
construction or later. Each coir �ber plug can be pulled out to expose the hole in the 
middle of the �ber block, so that live plant cutting can be inserted through the hole.

The circular coir logs have been used in streambank restoration more than 30 years. 
Figure 2 visually demonstrates the improvements in the circular coir log, 
BioD-SuperRoll. As shown in Figure 2a, its appearance is the same as the regular coir 
log. Figure 2b shows halfway pulled coir �ber plugs in the invisible holes. Figure 2c 
demonstrates how to use the invisible holes for inserting live plant cuttings. Some of 
these holes can be used for anchoring the log, if necessary. Figure 4 shows a 
connection between two coir logs using the netting pouch at one end of the coir 
log. As shown in these �gures, the invisible holes can be in di�erent orientations. 
Other than the invisible holes, one end of these BioD-SuperLogs comes with a coir 
twine net pouch to facilitate sound connections between units (Figure 4).

RoLanka proudly introduced the rectangular-shaped coir logs for streambank 
restoration, the BioD-SuperLog. Figure 3 visually demonstrates the improvements 
with the rectangular cross section coir log. As shown in Figure 3a, its appearance is 
the same as regular rectangular coir log. Figure 3b shows half way pulled coir �ber 
plugs in the invisible holes. Figure 3c demonstrates how to use the invisible holes for 
inserting live plant cuttings. Some of these holes can be used for anchoring the log, 
if necessary. Other than the invisible holes, one end of these BioD-SuperLogs comes 
with a coir twine net pouch to facilitate sound connections between units (Figure 4).  

Rolanka will continue to improve existing coir products and develop new coir 
products for environmental restoration needs.  For more information on RoLanka 
products, contact us at 1-800-760-3215 or 770-506-8211 or visit our website at 
www.rolanka.com or email us at rolanka@rolanka.com. 

Figure 1. 
Application of the 
coir block system 
before (a) and after 
the improvement 
(b).

Figure 2. 
Appearance of the 
BioD-SuperRoll, 
improved 
rectangular coir log 
(a), pulled invisible 
holes (b) and 
planting and 
anchoring through 
invisible holes in the 
BioD-SuperRoll (c).

Figure 3. 
Appearance of 
BioD-SuperLog, 
improved 
rectangular coir log 
(a), pulled invisible 
holes (b) and 
planting and 
anchoring through 
invisible holes in 
BioD-SuperLog (c).

Figure 4. 
Structurally sound 
connections are 
available in both 
BioD-SuperLog and 
BioD-SuperRoll.
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“High, continuous dunes are economically and ecologically sensible 
elements of a larger shore protection program,” said Nicole Elko, 
Ph.D., ASBPA’s vice president of Science and Technology. “Hurricane 
Matthew’s recent dune erosion (see USGS before and after images) 
highlights the need for a consistent national program to evaluate dune 
management strategies so that the nation is ready for future storms 
and sea-level rise.”

The academic studies support and build upon existing USACE and 
USGS dune research.  

“Coastal managers must balance the costs and benefits of dunes as 
one important component of healthy and resilient coasts,” said John 
Haines, USGS Coastal and Marine Geology program coordinator. “To 
help guide their decision making, the USGS has been studying how 
sand dunes respond and migrate during storms and as a consequence 
of sea-level rise.”

Researchers at the U.S. Army Engineer Research and Development 
Center have also been studying dune evolution for the last three years, 
along with scientists from the Naval Research Laboratory.  

“USACE coastal researchers take a three-pronged approach to 
research in dune evolution,” said Jeff Lillycrop, USACE technical 
director for Civil Works Research and Development. “Field data 
collection, physical modeling, and numerical modeling are all 
important.”

Higher dunes can help protect communities from damaging waves 
and surge; they can also impede natural coastal processes. Scientists 
need to better understand how dunes’ effectiveness in protecting 
developed areas will be affected by long-term coastal change, or by 
extreme events such as hurricanes. The projects are intended to fill in 
some of those knowledge gaps.  

“The academic research studies address aspects of coastal dune 
modeling and decision-support analysis,” Haines said. “These 
projects will help to understand and assess the many roles dunes play 
in coastal environments.”

Each academic institution is collaborating with a local government 
agency or a non-governmental organization involved in coastal 
management. Each project will be presented at the ASBPA’s October 
2017 Conference in Ft. Lauderdale, Fla.

The 2016 research awards are the outcome of a workshop hosted by 
ASBPA in October 2015, also in Kitty Hawk, N.C., where nearly 100 
coastal managers and researchers met to bridge the gap between the 
scientists’ and engineers’ research and the managers’ needs.

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

Projects at a glance

• Oregon State University’s (OSU) research will expand a numerical 
modeling system for coastal dunes on managed coasts to include 
options such as vegetation planting, beach nourishment, and 
beach scraping.

• Researchers at the University of North Carolina will combine OSU’s 
study results with observations of dune topography, vegetation 
cover, and wind data for a 15-mile stretch of the North Carolina 
coast. The work will support a numerical model of dune growth 
and change, and provide a database that can be used for future 
work on the effects of wind and vegetation. 

• University of Pennsylvania scientists will build a wind tunnel to 
test the sand-capturing capability of five types of dune vegetation 
and develop methods to predict how vegetation affects dune 
stabilization.  

• Research at North Carolina State University will work on dune 
construction guidance for projects where a constructed beach 
berm affects how waves can alter or overtop the dune.

• A group at Texas A&M University will evaluate local stakeholder 
perceptions and management of coastal dunes.

• The University of Alabama will investigate the vulnerability of 
dunes to multiple storms and then test and refine ways to predict 
dune responses to these events.

Low-altitude oblique photography before Hurricane Matthew (Sept. 6, 2014) and after 
(Oct. 14, 2016) shows storm surge and wave runup washed away a 16-foot sand dune, 

destroying boardwalks and decks and exposing an old seawall. 
Photos: U.S. Geological Survey
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In early January, Louisiana’s Coastal Protection and Restoration 
Authority (CPRA) released its draft 2017 Coastal Master Plan that, if 
approved, will serve as the blueprint for the state’s coastal restoration 
and protection activities during the next 50 years. CPRA is legally 
required to update its master plan every five years to account for the 
best available science. This update builds on prior Coastal Master 
Plans released in 2012 and 2007.

In the draft plan, CPRA provides a prioritized list of $50 billion in 
coastal restoration and risk-reduction activities to address the state’s 
increasingly severe land loss and sea-level rise (see Figure 1). The 
master plan seeks to reduce risks from storm surge flooding and 
rebuild and sustain critical wildlife and fisheries habitats to ensure a 
stronger future for Louisiana’s coast.

In mid-December, prior to release of CPRA’s draft 2017 Coastal 
Master Plan, Coast Builders Coalition in conjunction with Restore 
the Mississippi River Delta released a new analysis prepared by The 
Water Institute of the Gulf (WIG) that outlines opportunities for the 
state of Louisiana to achieve substantial cost savings as it advances 

the Coastal Master Plan. The analysis, “Changing Restoration 
Costs,” examines the opportunities that exist for the state to achieve 
substantial cost savings, particularly related to marsh creation 
projects over time. 

Marsh creation, as a category, represents the single largest category 
of restoration costs in the state’s Coastal Master Plan. The findings 
showcase the tremendous opportunity to save hundreds of millions of 
dollars by moving projects forward sooner, whether through private 
investment or public funding or though bonding funds for future 
restoration projects whenever possible.

The analysis focuses on large marsh creation projects using dredged 
material where cost savings opportunities are significant. At roughly 
$18 billion, these projects represent the largest category of spending 
of any restoration project type in the master plan. To consider how 

Analysis outlines substantial coastal restoration cost-savings 
opportunities through early marsh creation projects.

Attacking Louisiana land loss

Figure 1: Without action, Louisiana is projected to lose as much as 1,750 square miles 
of land during the next 50 years. Image: Coastal Protection and Restoration Authority

PROJECT+TECHNOLOGY

environment



38          csengineermag.com          february 2017

these project costs might change over time, WIG examined seven 
distinct, 2,000-acre locations across coastal Louisiana with similar 
baseline conditions and applied five different scenarios of subsidence 
and sea-level rise over time. Using 2012 master plan cost analysis and 
borrow areas, the study estimated costs needed to fill these locations 
and then converted to 2015 costs before applying 1 percent and 2 
percent annual rates of inflation over 10-year increments. The study 
also examined potential cost savings by selling 10-, 20-, and 30-year 
bonds to finance projects that are planned, but where construction 
cannot begin immediately.  

Factors such as increasing inflation rates and worsening environmental 
conditions can dramatically increase project costs. Additionally, as 
project areas are exposed to increased rates of subsidence and sea-
level rise, water levels will deepen, requiring more material to fill, 
further increasing costs. By executing marsh creation projects sooner, 
the state can avoid these cost increases in most cases.   

“Louisiana must seek ways to build on the significant work CPRA has 
already executed to date by accelerating the funding of restoration 
projects,” said Coast Builders Coalition President Scott Kirkpatrick. 
“With over $10 billion committed to the Louisiana coast over the 
next 20 years, we must find ways to advance this funding, thereby 
allowing us to reduce project costs and realize marsh restoration 
benefits sooner.”

The study also shows the potential cost-savings realized by bonding 
future restoration projects. In total, leveraging creative cost-savings 
mechanisms such as bonding could achieve extraordinary savings on 
restoration costs. In one example highlighted in the analysis, bonding 
a specific project resulted in cost savings of $180 million — more 
than double the initial project cost. In another example, bonding a 
future project results in a 30 percent cost savings compared with 
waiting 10 years to finance and construct the project.

Future scenarios of sea-level rise and subsidence will heavily 
influence future project costs. Even under the most hopeful scenario, 
cost per acre for marsh creation is projected to double in 20 years. As 
land loss increases over time and water levels continue to increase, 
more areas across the coast will exceed the threshold for executing 
marsh creation.

“Comprehensive, large-scale restoration is urgently needed now to 
restore Louisiana’s coast,” said Restore the Mississippi River Delta 
Campaign Director Steve Cochran. “These cost examples remind us 
of the opportunities that accompany that urgency, and the need to 
leverage sediment diversions and other restoration project types to 
ensure their long-term success.”

Information provided by Restore the Mississippi River Delta (www.mississip-
piriverdelta.org), comprised of conservation, policy, science, and outreach 
experts from Environmental Defense Fund, National Audubon Society, the 
National Wildlife Federation, Coalition to Restore Coastal Louisiana, and Lake 
Pontchartrain Basin Foundation; and the Coast Builders Coalition (www.coast-
builderscoalition.org), a non-profit trade association comprised of private-sector 
companies in the business of restoring and protecting the Gulf Coast. For more 
information and to download the analysis, visit www.mississippiriverdelta.org/
changingrestorationcosts.  

www.mississippiriverdelta.org
www.coastbuilderscoalition.org
www.mississippiriverdelta.org/changingrestorationcosts
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The Moorehead Apartments, a 32-unit multifamily structure in 
Crystal Beach, Texas, presented all the usual challenges of a mid-
rise project for engineers at Aran + Franklin, with several notable 
twists. Situated on a little peninsula northeast of Galveston, Texas, 
the structure needed to be elevated above base flood levels, stand 
up to high Gulf Coast winds, and provide durable performance in a 
caustic marine environment. Plus, the initial wood-framed structure 
was designed with two stories, but the owner intends to build out the 
attic at a future date — moving the project above and beyond typical 
apartment design.

And of course, budget was tight. The building owner, Morris 
Moorehead, wanted to keep the project economical, easy to build, 
and structurally sound, despite the requirements of high wind and 
coastal water exposure. So he turned to Robert Dinjar, P.E., with Aran 
+ Franklin, who helped him save money, not just in material and 
construction costs, but in flood insurance as well.

Stock beam simplicity
Dinjar said the biggest revelation for the project came from his 
decision to standardize the treated glulam beam widths. He recalled 
that as he was going through his beam calculations for the 60- by 
120-foot structure, he realized he had a mix of 3-1/2 and 5-1/4-inch-
wide beams. 

“As an engineer, I don’t typically cost out individual framing 
members,” he said. “We just recommend what’s needed to meet 
minimal structural requirements. But it occurred to me that there 
might be a better way to do this.”

Dinjar called his local stock beam supplier to ask about pricing and 
lead times, and got some sage advice in the process. “The treated 
glulam rep told me it’s often better to go deeper than wider, and 
the narrower beams are often less expensive,” he said. “I never 
thought about it that way, but I soon realized that I could save Mr. 
Moorehead money by replacing many of the 5-1/4-inch-wide glulams 
with 3-1/2-inch-wide, slightly deeper beams. The 3-1/2-inch treated 
glulam beams, manufactured by Anthony Forest Products, cost less 
and are readily available. Plus, I knew the standardized treated beam 
widths would also simplify construction. In the end, I estimate that it 
saved him about 10 percent.” 

Additional savings add up
Initially, Moorehead presented Dinjar with a generic building plan, 
but the foundation wasn’t originally designed to be elevated, which 
is a requirement in Crystal Beach. “Every structure in this area has to 
be raised at or above base flood elevation,” Dinjar said. “This meant 

we had to have the first inhabitable level elevated by at least 17 feet 
above sea level.”

The National Flood Insurance Program allows building owners to 
earn substantial insurance discounts for every foot the structure is 
raised above the minimum. “The savings increase for every foot up to 
four,” said Dinjar. “So I automatically took this structure 4 feet above 
the minimum required. The natural grade of the property is at 7 feet 
2 inches, so I set the ultimate length of the piers above ground at 13 
feet 10 inches,” maximizing the owner’s annual insurance discount 
and saving him thousands of dollars each year.

Designed for future expansion
Beachfront property is at a premium, so smart developers want to 
make the most of their investment. For example, Moorehead plans to 
install a pool below the building. This complicated the grid spacing, 
but the elevated structure provided enough clearance. Treated 12-
inch by 12-inch southern pine timber was used for the piling, with 
final grid spacing for the glulam girders at slightly less than 12 feet 
by 12 feet. 

The owner intends to eventually finish the attic space to add additional 
leasable units. So Dinjar designed the gable-roofed structure, which 
had a 7:12 pitch, to allow for future loading. He also needed to leave 
the attic space open with minimal bracing for the eventual build-out.

Dinjar admited that it was an unusual choice to have a tall gabled 
roof in a high wind area. “It was not ideal,” he said. “A simple hip 
roof would have had very different loading, but we made the original 
design work. Normally the ridge would consist of a single 2x8, 
braced every 4 feet, but that’s a lot of bracing. So we increased the 
size of the ridge to use two 2x12s instead, and minimized the bracing 
to keep the attic area as open as possible. The gable itself goes across 
the entire building, about 60 feet across with 15 feet of clear height to 
the ridge. So now the owner has plenty of room to expand that third 
level when he wants.” 

To meet coastal wind requirements, Dinjar specified an 18-gauge 
strap to tie the double 2x12s to resist uplift; he also specified a collar 
tie, “even though it was not required, but I think it makes for a better 
lateral connection.” Rafters are 2x6, 18 feet long, but because of the 
slope and select bracing locations, they only span about 12 feet.

Engineering the tall gabled roof was certainly a challenge for the high 
wind area, Dinjar said. “That huge gable will catch the wind, and the 
additional shear loads added up. By the time you get to the bottom 
level, there’s a lot of potential overturning forces. So the future attic 
expansion resulted in some additional costs on the lower part of the 
structure.” 

Dinjar specified wood structural sheathing throughout most of the 
interior to transfer lateral loads to the glulam beams below. The 
exterior was completely sheathed with wood structural panels to fully 
enclose the diaphragm. 

Multifamily design on the Gulf Coast tackles 
the challenges of high winds and water.

By Tom Skaggs, Ph.D., P.E.

Standing tall

PROJECT+TECHNOLOGY
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“Where we have panel butts, we required that they add a block in the 
wall cavity,” Dinjar said. “That way, there is no open seam of any 
kind, and the block allows the framers to get the proper edge nailing 
on the panel.” 

Protection from the elements
The contractor used a proprietary product for the bottom level floor 
joists, which combines an open web floor truss with a trimmable, 
wooden I-joist on each end. The joists are enclosed in a soffit, but 
the glulam structure is open to the elements from below. Because the 
shoreline is such a corrosive, moist environment, the stock glulam 
beams used for the ground floor structure were preservative-treated. 
In addition, according to code, every fastener used on the exterior 
was specified as hot dip galvanized or stainless. Dinjar designed the 
structure under 2009 IBC but said the state of Texas still uses 2006 
IBC for wind loading, so it meets the requirements for 130-mph, 
3-second gusts, exposure C.

Above and beyond
Sound coastal engineering often requires “above and beyond” 
thinking. Dinjar said that besides opting for the deeper glulams, he 
also specified more substantive rafter connectors. 

“I normally over-specify on things like that,” he said. “The roof 
is usually the first thing to go in a wind event; roof failure due to 
uplift is common. I also go beyond the standard 2x4 exterior wall, 
primarily for insulation. Not many people know that Texas winters 
can get miserably cold, especially at the coast. And finally, I usually 
recommend 16-inch spacing for the floor joists, to keep the floors 
from bouncing.

“Ultimately, an engineer’s goal is to make the structure safe,” he said. 
“But when I met Mr. Moorehead, he let me know that cost was also 
an issue, and I wanted to help him build this project. My discovery 
that he could save money by going with deeper glulam beams was 
a big one, and I think it will change the way in which I engineer 
projects in the future. If I have to specify, I’m going to specify the 
safe but cheaper option for my client, every time.”

TOM SKAGGS, PH.D., P.E., is with APA-The Engineered Wood Association (www.
apawood.org), Tacoma, Wash. 

The Moorehead Apartments, a 32-unit multifamily structure in Crystal Beach, Texas, needed to be elevated above base flood levels, stand up to high Gulf Coast winds, and provide durable 
performance in a caustic marine environment. The owner intends to build out the third-floor attic of the wood-framed structure at a future date.

www.apawood.org
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McLaren Engineering Group completed structural engineering and 
design services on two new 584,300-square-foot luxury apartment 
buildings in Orlando, working with development firm ZOM 
and Looney Ricks Kiss architects. The Baldwin Harbor Luxury 

Apartments opened its first building in November 2016; the second 
building was expected to be complete by the end of the year. 

“It’s been over eight years since ZOM built a luxury apartment 
complex in this area of Florida and we believe residents will be 
thrilled to live in such a high-end property,” said Greg West, chief 
development officer of ZOM.  “We developed the project on two 
waterfront parcels in a prime location adjacent to the mixed-use 
Village at Baldwin Park. The property is doing quite well in terms 
of leasing, which leads us to believe there is a market for this type of 
complex in east Florida.”  

Baldwin Harbor will have a total of 483 units, consisting of one-, 
two-, and three-bedroom apartment homes ranging from 627 square 
feet to 1,459 square feet. Rents range between $1,000 and $3,000 a 
month. All units feature upscale and premium finishes, as well as in-
suite washers and dryers.

PROJECT+TECHNOLOGY

Residential/Land Development

McLaren Engineering Group completes structural engineering, 
construction administration, and design services for 584,300-square-

foot, state-of-the-art residential buildings.

Four-story wood-framed 
luxury apartments 

open in Orlando
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“The Baldwin Harbor Luxury Apartments are a perfect example of 
the type of challenging project we love to tackle. The designs are 
innovative and forward thinking — keeping the consumer in mind 
to bring maximum comfort and space,” said McLaren Engineering 
Group CEO Malcom G. McLaren. “In addition to the engineering 
services we provide to entertainment companies in the Orlando area, 
we bring a level of sensibility to architecture and aesthetics in our 
structural work.” 

McLaren Engineering Group provided structural engineering, 
construction administration, and design services for the two new 
four-story wood-framed apartment buildings. McLaren designed the 
buildings to be primarily constructed of wood-framed roof and floor 
trusses — with steel placed in areas where the span was too long for 
wood to cover — wood-framed bearing and shear walls, and a post-
tensioned concrete slab-on-grade with monolithic thickened edges at 
bearing and shear walls.  

“Overcoming the challenge of designing for four-story wood-framed 
construction was the biggest technical challenge for this project,” 
said Andrew Habel, Florida division manager, McLaren Engineering 
Group. “Four stories are typically as high as wood-framed buildings 
can be built due to strength limitations with the wood framing. Wood-
framed buildings higher than this typically require other solutions 
like concrete pedestal construction at the lower stories. In the end, 
we made an all wood-framed solution work in the name of providing 
luxury at an affordable price. We’re extremely pleased with the work 
we’re doing in communities all over Florida, and specifically here in 
Baldwin Park.”

Baldwin Harbor has a total of 483 apartment units in two new four-story wood-framed buildings. Photo: Whitney Cox

Information provided by West Nyack, N.Y.-based McLaren Engineering Group 
(www.mgmclaren.com).  
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Outdated interchange geometry and merging difficulties were 
causing congestion on a 4.7-mile stretch of I-275 in Tampa, Fla., 
between State Road 60 and the Hillsborough River. Traveled by an 
average of 200,000 vehicles per day, the I-275 corridor plays a critical 
role in the Tampa community and economy. In May 2012, the Florida 
Department of Transportation (FDOT) initiated a reconstruction 
project aimed at enhancing safety and creating better traffic flow by 
awarding a design-build contract to the joint venture of Skanska and 
Ajax Paving Industries, with WSP | Parsons Brinckerhoff as design 
engineer. 

One of the biggest improvements made possible by the project 
was construction of five braided interchanges that were designed 
and constructed to make it easier for vehicles to enter and exit the 
highway. At the old interchanges, cars were entering and leaving the 
highway in the same space. The new interchanges eliminated those 
conflicts. In addition, I-275 was expanded from three to four lanes 
in each direction, and the width between the lanes was increased to 
accommodate future lane expansion, if needed. A total of 21 bridges 
and more than 1,000 drainage structures were built as part of the 
project.

Keeping the traffic moving
The I-275 reconstruction project included a number of challenges, 

among them expanding the roadway and reconstructing five 
interchanges while maintaining movements on, off, and through 
the interstate. Because this segment of I-275 is highly urbanized, it 
traverses a network of city streets, most of which predate construction 
of the interstate in the 1960s.  

By carefully analyzing current and projected volumes, the WSP | 
Parsons Brinckerhoff design team was able to sequence the closing 
and opening of ramp facilities between interchanges to allow access to 
commercial and residential areas. The sequencing maintained access 
while also maintaining levels of service and preventing weave/merge 
problems and traffic queuing on the interstate main line. The result 
was a maintenance of traffic scheme that provided for continued 
public use of the roadway while allowing the maximum possible 
work zone for the contractor. Maximizing access for the contractor 
was one of the biggest contributors to enabling construction on the 
project to be completed 139 days ahead of schedule.

Much of the initial work involved demolishing the existing 
infrastructure. However, this presented the challenge of ensuring that 
demolition would support the construction of new facilities. This was 
a factor that played heavily into development of the temporary traffic 
control plans. For example, many of the old bridges were preserved 
after traffic shifts to allow for haul routes for construction materials, 
which served several purposes. First, it was essential because 
construction staging took place in highly constrained right-of-way, so 
maintaining direct haul routes afforded maximum economy. Second, 
because of the project’s urban character, it minimized the amount of 
disruption in residential neighborhoods and commercial areas. 

In addition to maintaining interchange functionality and creating 
smart, efficient work zones, a primary objective of temporary traffic 
control was maintaining capacity for the 200,000 vehicles traveling 
daily through the corridor as a new roadway was being constructed 
quite literally on top of the existing freeway. In fact, for much of 

I-275 reconstruction eases 
congestion in Tampa

Five braided interchanges were designed and constructed to make it 
easier for vehicles to enter and exit the highway. 
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Design-build project includes construction of five braided 
interchanges, 21 bridges, and more than 1,000 drainage structures.

By John Dewey
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the alignment, the proposed main line was in direct conflict with 
the existing facility. By tying new pavement to old, reversing flow 
on existing pavement, and partially demolishing and constructing 
bridges where footprints conflicted, existing capacity was maintained 
at all times.  

Equally important was appropriate temporary signage and pavement 
marking, as good communication to the traveling public was 
essential to driver expectancy and safety. To this end, temporary 
signage was developed that was effective in terms of both cost and 
communication. Signage was relocated to existing overhead trusses 
and partially removed overhead structures. Pavement shields and 
other pavement markings were employed where maintaining static 
signs was impractical.

While maintaining main line capacity in the urban area was 
imperative, another important consideration was traffic management 
on the streets that feed into, from, and through the interstate 
system. Dale Mabry Highway, an urban principal arterial with ramp 
connections on I-275, is one of the busiest arterials in Tampa. The 
scope of improvements to Dale Mabry included widening to provide 
additional through capacity (one more lane in each direction) while 
creating sufficient space for the median piers for the I-275 bridges 
spanning overhead. Constructing these features while maintaining 
existing bridge openings (much narrower than proposed), and the 
existing four-span configurations, was key to delivering the project 
$35 million below the original estimate.

Drainage issues 
With an average annual rainfall of 46 inches in the Tampa region, 
managing stormwater is a major part of roadway safety. This task 
on I-275 was addressed with more than 1,000 drainage structures, 
more than 10 miles of pipe, and five stormwater ponds (in addition 
to four pre-existing ponds). While the original design specified lined 
ponds to increase volume, through prudent redesign and efficient use 

of available space all but one lined pond was eliminated in lieu of 
considerably less expensive unlined ponds. It was determined that 
the unlined ponds would provide sufficient attenuation volume for 
both the project and the ultimate lanes, even with the comparatively 
shallow groundwater elevations found in this part of Florida. 

The lined pond that remained was critical to providing the necessary 
volume for stormwater conveyed to it by an 84-inch pipe within a 
very small parcel of available right-of-way. This required a design 
that provided sufficient mass for the pond liner to be held below 
the groundwater elevation in an empty condition. Achieving these 
elevations involved excavation through porous lime rock. During 
construction it was determined that the lime rock layer was much 
shallower in some areas than the geotechnical borings originally 
indicated. Through a combination of rapid adjustment of the pond 
contours and proactive coordination with the Southwest Florida Water 
Management District, a redesign was performed and the stormwater 
permit modified with virtually no work stoppage in the field.

As noted, the project involved some of the largest stormwater 
facilities found on interstates in Florida, including more than 5,800 
linear feet of 84-inch pipe discharging into one of the ponds. One 
of the biggest design considerations for this pipe was ensuring it 
was aligned in a location where it could be constructed within the 
right-of-way. More specifically, the space between the existing main 
line interstate traffic at the time and the right-of-way line abutting a 
row of residential properties was so tight that other trunk lines, sign 
structure shaft foundations, mechanically stabilized earth walls, and 
the 84-inch pipe itself had to be carefully aligned and orchestrated 
such that the pipe could be constructed using double-stacked trench 
boxes. 

With the myriad drainage structures, pipe, drilled shaft foundations, 
and bridge piles on this project there was an enormous utility 
coordination effort. Throughout the corridor, the project interfaced 

The I-275 project crosses the Hillsborough River over the proposed Tampa Riverwalk, 
which will be a signature feature of downtown Tampa.
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with 12 utility owners and varying utility types ranging from buried 
fiber and overhead electric to a buried jet fuel line traversing through 
the FDOT right-of-way. This made effective coordination essential. 
Wherever possible, structures and drainage alignment were redesigned 
to avoid utilities. Where conflict was unavoidable, keeping the cost 
of relocation or removal to an absolute minimum was a primary goal. 
What made this especially challenging was that fewer than half of the 
existing utility locations were known to the contractor at the time of 
bid, and were also unknown to the utilities themselves in many cases. 
Discovery and coordination continued well into construction.

Keeping stakeholders involved 
Another vitally important coordination effort was with the other road 
operators and public agencies affected by the project. Most of the 
interchanges connect to streets owned and maintained by the City of 
Tampa. The project crosses the Hillsborough River over the proposed 
Tampa Riverwalk, which will be a signature feature of downtown 
Tampa. Tampa is also home to the Tampa Bay Buccaneers, and 
Raymond James Stadium is a huge traffic generator within the project 
limits. 

Ensuring the city was engaged and informed about proposed design 
changes and upcoming traffic shifts (particularly how, when, and why) 
was important. Other stakeholders included Hillsborough County, 
the Florida Highway Patrol, the U.S. Coast Guard, Southwest Florida 
Waste Management District, and the Tampa Port Authority. Lastly, 
because of the project’s proximity to the Tampa International Airport, 
coordination with the Federal Aviation Administration was needed to 
secure 115 individual permits for features encroaching into Tampa 
International Airport’s airspace, including light poles, overhead 
trusses, and ITS features. 

An aesthetic appeal
A highly visible aspect of the project turned out to be the architectural 
features included at the interchanges. Decorative architectural 
features and extensive landscaping were intended to aesthetically 
integrate the interstate into the neighborhoods through which it 
passes. This was accomplished by referencing the character of the 
varied neighborhoods, from historic West Tampa with 100-year-
old brick cigar factories, to the commercial centers of Dale Mabry 
Highway and the Westshore Business district. The design of these 
features involved engaging the City of Tampa, the public, and several 
civic organizations, such as the Design Review Committee and the 
Westshore Alliance, to solicit input and build consensus.  

Since work concluded, reaction from both FDOT and the public 
has been highly favorable. The I-275 improvements — better traffic 
flow, easier vehicle access, and safer sight distances — have also 
contributed to its being recognized with three awards for design 
and construction. Honors won by the project include the Florida 
Transportation Builders Association’s Best in Construction award 
in the urban category and the 2016 Project of the Year in the 
transportation-roadways category by the Design-Build Institute of 
America, Florida region.

JOHN DEWEY is a project manager with WSP | Parsons Brinckerhoff in Tampa, 
Fla. 

Decorative architectural features and extensive landscaping were 
intended to aesthetically integrate the interstate into the neighborhoods 
through which it passes.
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A bridge that bends in a strong earthquake and not only remains 
standing but remains usable is making its debut in its first real-world 
application as part of a new exit bridge ramp on a busy downtown 
Seattle highway.

“We’ve tested new materials — memory-retaining metal rods 
and flexible concrete composites — in a number of bridge model 
studies in our large-scale shake table lab. It’s gratifying to see the 
new technology applied for the first time in an important setting in 
a seismically active area with heavy traffic loads,” said Saiid Saiidi, 
Ph.D., civil engineering professor and researcher at the University of 
Nevada, Reno. “Using these materials substantially reduces damage 
and allows the bridge to remain open even after a strong earthquake.”

Saiidi, who pioneered this technology, has built and destroyed, in 
the lab, several large-scale 200-ton bridges, single bridge columns, 
and concrete abutments using various combinations of innovative 
materials — replacements for standard steel rebar and concrete 
materials — and design in his quest for a safer, more resilient 
infrastructure.

“We have solved the problem of survivability; we can keep a bridge 
usable after a strong earthquake,” Saiidi said. “With these techniques 
and materials, we will usher in a new era of super earthquake-resilient 
structures.”

The university partnered with the Washington State Department of 
Transportation (WSDOT) and the Federal Highway Administration 
to implement this new technology on the Alaska Way Viaduct 
Replacement Program, the centerpiece of which is a two-mile-long 
tunnel, but includes 31 separate projects that began in 2007 along the 
State Route 99 corridor through downtown Seattle.

“This is potentially a giant leap forward,” said Tom Baker, bridge and 

structures engineer for WSDOT. “We design for no-collapse, but in 
the future, we could be designing for no-damage and be able to keep 
bridges open to emergency vehicles, commerce, and the public after 
a strong quake.”

Modern bridges are designed to not collapse during an earthquake, 
and this new technology takes that design a step further. In the 
earthquake lab tests, bridge columns built using memory-retaining 
nickel/titanium rods and a flexible concrete composite returned to 
their original shape after an earthquake as strong as a magnitude 7.5.

“The tests we’ve conducted on four-span bridges leading to this 
point aren’t possible anywhere else in the world than our large-scale 
structures and earthquake engineering lab,” Saiidi said. “We’ve had 
great support along the way from many state highway departments 
and funding agencies like the National Science Foundation, the 
Federal Highway Administration, and the U.S. Department of 
Transportation. Washington DOT recognized the potential of this 
technology and understands the need to keep infrastructure operating 
following a large earthquake.”

In an experiment in 2015 (https://youtu.be/6jkdsIfs6pU), one of 
Saiidi’s bridge’s moved more than 6 inches off center at the base and 
returned to its original position, as designed, in an upright and stable 
position. Using the computer-controlled hydraulics, the earthquake 
engineering lab can increase the intensity of the recorded earthquake. 
Saiidi turned the dial up to 250 percent of the design parameters and 
still had excellent results.

“It had an incredible 9 percent drift with little damage,” Saiidi said.

The Seattle off-ramp with the innovative columns is scheduled for 
completion in spring 2017. After the new SR 99 tunnel opens, this 
ramp, just south of the tunnel entrance, will take northbound drivers 
from SR 99 to Seattle’s SODO neighborhood.

A new WSDOT video (https://youtu.be/1klORMqXNL0) describes 
how this innovative technology works.

Information provided by the University of Nevada, Reno (www.unr.edu).  

Two super earthquake-resilient columns designed by the University of Nevada, Reno are 
part of a new exit bridge ramp on a busy downtown Seattle highway. They are built to shake 

and flex in a large earthquake and remain standing and usable.

Super-elastic metals and bendable concrete composites used in 
Seattle to keep bridges operational in an earthquake.

Bendable bridges
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Below the surface of Manchester, Iowa, lurked a serious problem 
slowly costing the city significant amounts of money. Not visible 
above ground, the infiltration and inflow (I/I) of groundwater seeping 
into the city’s wastewater lines was causing issues with the wastewater 
treatment plant. If not dealt with immediately, it would continue to cost 
the city big dollars in the future. 

The deteriorating sewer line, located in a flood plain, was allowing 
significant amounts of I/I to creep in, make its way to the wastewater 
treatment plant, and ultimately require extra resources to clean the wa-
ter for reintroduction to the watershed. Along with the I/I issues, the 

sewer line did not provide easy access for maintenance personnel and 
was located close to private property and established residential build-
ings, requiring options other than simple open-trench installation. The 
City of Manchester turned to city engineer Fehr Graham to help design 
a solution to replace the line while considering the surrounding areas. 
Once the project was evaluated, there were additional challenges to 
meet to provide a successful solution for all involved. 

The challenges
After initially establishing the need for the sewer line to be replaced, 
several additional challenges were discovered. The wastewater line 
was installed in 1952 in an undeveloped area of the city, composed 
of vitrified clay pipe (VCP), and located in a flood plain. As the area 
developed over the years, residential structures were constructed close 
to the sewer main. In one location, the sewer main was within 7 feet of 
a structure and 14 feet below the surface. In other locations, structures 
were constructed directly over the existing main. The location of the 
sewer main near residential structures caused an ongoing challenge for 
maintenance personnel to access.  

Replacing a problem pipeline

Workers prepare 14-inch HDPE pipe for bursting through the existing 
10-inch VCP sanitary sewer line.

PROJECT+TECHNOLOGY

Water

Fehr Graham designs a two-prong approach to resolve infiltration 
and inflow and sewer main access challenges.

By Ryan M. Wicks, P.E.
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In addition to the proximity to existing structures, the prevailing water 
level of a nearby pond was above the installation area. The level of the 
nearby pond, the fishing season, and the pond’s fish population had to 
be considered before a resolution could be determined. 

The additional I/I had also caused the sewage treatment plant to use 
additional water and electricity resources to process the excess flow. 

Manchester had to find a way to replace the current sewer main to re-
duce the I/I, provide better maintenance options, and be sensitive to the 
residents’ homes and property as well as the local environment.

As a result, Fehr Graham and the City of Manchester worked closely 
with the Iowa Department of Natural Resources (DNR) Fisheries Of-
fice to provide a resolution that not only satisfied the residents con-
cerned with the pond’s fish population, but also saved the city the ex-
pense of additional dewatering. 

A tale of two sections
Fehr Graham engineers worked with the city to develop a solution to 
upgrading the sanitary sewer trunk main while considering how to re-
duce I/I, improve access for maintenance, while still being sensitive 
to surrounding property and the environment. There were two distinct 
sections of this project, with the solution varying for each:

• The first section, and a majority of the project, included standard open-
trench installation of approximately 540 feet of 15-inch main and 1,460 
feet of 12-inch main. Most of the new main was located along a dif-
ferent alignment than the original. The new location of the first section 
created flexibility and resulted in additional space from existing houses 
and improved access for maintenance personnel. 

• The second section, located north of the first section, included a 400-
foot main through a residential area. The alignment of the second sec-
tion couldn’t be altered because of the location. Consequently, open-
trench installation would not be possible because of the negative impact 
it would have on the residential area. Existing houses, garages, and 
other structures were located too close to the main. A key factor to the 
solution for the north section was to minimize the impact on the existing 
residences and structures.

Solutions
A sanitary sewer trunk main replacement can be a complex undertak-
ing. A high volume of wastewater needed to continue to flow during 
construction, so the timing of the replacement was a major consid-
eration. The new alignment on the first section of the trunk main al-
lowed construction to proceed while the existing trunk main carried 
the wastewater flows to be treated. The new alignment provided more 
distance between private structures and the sewer main, benefiting 

both the property owner and city as access for maintenance was greatly 
improved.

Due to the alignment of the second section of sewer main line through 
the backyards of residential properties, additional complexities arose. 
Not only was the alignment located in a residential area, but the prox-
imity to residential structures decreased viable options.

The engineers at Fehr Graham creatively addressed the impact and 
alignment issues of the second section through a process called pipe 
bursting — a trenchless method for replacing buried pipelines. The 
project design included bursting 400 linear feet of 14-inch, high-den-
sity polyethylene (HDPE) sanitary sewer pipe through the existing 
10-inch VCP sanitary sewer line. The process proved successful by 
limiting the disturbance to nearby residential structures by tunneling 
through the existing pipe. The pipe bursting process increased the size 
of the main and, combined with reorienting of the alignment, provided 
an effective solution to a complex problem. 

A bypass line allowed wastewater to continue to flow to the treatment plant during 
construction of the new sewer main.
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Another element of complexity was the prevailing water level of an 
adjacent pond. The water level above the project location would cause 
inflow and require removal of significant amounts of water, thereby 
adding expense to the project. The solution was to lower the pond level 
18 inches and schedule work during the winter months. This provided 
just enough relief to eliminate the need for additional dewatering. 

Because of the fish population, the Iowa Department of Natural Re-
sources Fisheries Office was also consulted to protect the habitat and 
satisfy residents. In addition, work was done in a time when local fish-
erman weren’t affected. This information was brought out in conversa-
tions that the city and Fehr Graham had with citizens in the neighbor-
hood. 

Community conversations
In addition to the normal challenges associated with sewer main con-
struction, the project had to consider and minimize disturbance to 
property owners. Communicating to property owners that construction 
was going to occur in their backyards was not a recipe for buy-in. As 
a result, property owner outreach was conducted through town hall 
meetings, personal phone calls, and home visits. The open communi-
cation allowed Fehr Graham engineers to fully understand the concerns 
of property owners, and in turn, provide a design solution that would 
minimize impact to private properties. 

Installation of the main did not begin until the affected property owners 
had been informed of the project. Although the additional effort by the 
city and the design staff came at a cost, the return on investment was 
substantial. The proactive communication process lessened disputes, 
provided better information on adjacent property areas of concern, and 
reduced construction questions and delays. This led to quicker project 
completion and a positive impression on the city. 

Sustainability
The sanitary sewer trunk main project was designed and constructed 
with the future in mind. Using materials with a long service life and 
increasing the diameter of the pipe will allow the trunk main to last for 
years, even as the city continues to grow. In addition, the wastewater 
treatment plant has benefited significantly by the reduced I/I. It now 
requires less energy to pump and treat wastewater and is producing a 
high-quality effluent. 

Successful completion of the sanitary sewer trunk main replacement 
project resulted in minimal impact to property owners and the com-
munity, in addition to creating goodwill among the residents of Man-
chester. Finishing the project in advance and under budget, while keep-
ing an open line of communication, have been positive outcomes. In 
addition, due to the focus on transparency, the partnership with the 
city enabled innovative thinking in project management, community 
engagement, and sustainability.

Pipe bursting equipment used in a shored excavation minimized impacts on 
residents and structures. 

RYAN M. WICKS, P.E., is branch manager, Fehr Graham, in Manchester, Iowa. 
Contact him at rwicks@fehr-graham.com.  
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The U.S. Army Corps of Engineers (USACE) revised and renewed na-
tionwide permits (NWPs) necessary for work in streams, wetlands, and 
other waters of the United States under Section 404 of the Clean Water 
Act and Section 10 of the Rivers and Harbors Act of 1899. The new 
NWPs will take effect March 19, 2017, and replace the existing per-
mits, which expire on March 18, 2017.  

“Our goal in developing and authorizing nationwide permits every 
five years is to update them, and provide clarity and certainty for the 
regulated public while protecting the aquatic environment. Our nation-
wide permits are an important tool in encouraging project proponents 
to avoid and minimize impacts to wetlands, streams, and other aquatic 
resources,” said Maj. Gen. Ed Jackson, USACE deputy commanding 
general for Civil and Emergency Operations.

According to USACE, the updated permits streamline the require-
ments of the Clean Water Act and are informed by extensive feedback 
from the public and other key stakeholders. USACE is reissuing 50 
permits and adding two new ones. These permits provide expedited re-
view of projects that have minimal impact on the aquatic environment. 
Categories of activities that may be covered under the NWPs include 
linear transportation projects, bank stabilization activities, residential 
development, commercial and industrial developments, aids to naviga-
tion, and certain maintenance activities.

The two new nationwide permits are NWP 53 and NWP 54. NWP 53 
provides an appropriate mechanism for an efficient authorization pro-
cess for the removal of low-head dams to restore streams and enhance 
public safety. NWP 54 covers the construction and maintenance of liv-
ing shorelines to control erosion in coastal areas.

Notification requirements and impact limits have been revised for 
some permits to provide greater national consistency and foster making 
timely decisions for the regulated community. Effective decisions will 
be enhanced by interagency coordination on certain activities while 
continuing to maintain an expeditious process for all permit evalua-
tions. All improvements, additions, and revisions to the package are 
consistent with a commitment to evaluate minor activities efficiently 
while ensuring appropriate environmental protection for the nation’s 
aquatic resources, USACE said.

Most of the nationwide permits announced on Jan. 6 have no major 
changes from 2012, the last time the nationwide permits were autho-
rized in accordance with the law.

USACE division commanders may add, after public review and con-
sultation, regional conditions to nationwide permits to protect local 
aquatic ecosystems such as fens or bottomland hardwoods, or to mini-
mize adverse effects on fish or shellfish spawning, wildlife nesting, or 
other ecologically critical areas.

Division and district commanders are also charged with ensuring that 
appropriate coordination and consultation occurs with federally recog-
nized American Indian and Alaska Native governments.

Highlights of the revised and new nationwide permits include:
• USACE reissued 50 existing permits and added two new ones. 
• NWP 48 – The NWP 48 for Existing Commercial Shellfish Aquaculture 

Activities is revised to provide greater flexibility in its use. For example, 
NWP 48 now incorporates provisions that authorize activities that are 
consistent with other federal, state, tribal, and local regulatory authori-
ties. Incorporating these already authorized activities will reduce the 
number of activities that require review by individual USACE districts. 

• NWP 53 – This new NWP covers the removal of low-head dams. The 
removal of these dams will restore rivers and streams, and will improve 
public safety by removing dams that can pose hazards to swimmers and 
to users of small recreational craft. 

• NWP 54 – This new NWP covers construction and maintenance of living 
shorelines, a technique to protect coastal property from erosion while 
providing some aquatic habitat and water quality benefits.

• Additionally, NWP 26 has not been assigned since 2000, and NWP 47 
was in effect for only one five-year cycle (2007 to 2012).

The 2017 nationwide permits were published in the Jan. 6, 
2017, Federal Register at https://www.federalregister.gov/docu-
ments/2017/01/06/2016-31355/issuance-and-reissuance-of-nation-
wide-permits, and will be posted to the USACE website at http://www.
usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits/
NationwidePermits.aspx. 

Additional information about the USACE Regulatory Program can be 
found at http://www.usace.army.mil/Missions/Civil-Works/Regulato-
ry-Program-and-Permits. 

Information provided by the U.S. Army Corps of Engineers (www.usace.army.
mil). 

USACE revises and renews 
nationwide permits

Fifty permits are renewed and two new added 
to expedite project review.

https://www.federalregister.gov/documents/2017/01/06/2016-31355/issuance-and-reissuance-of-nationwide-permits
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits/NationwidePermits.aspx
http://www.usace.army.mil/Missions/Civil-Works/Regulatory-Program-and-Permits
www.usace.army.mil
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The American Geophysical Union (AGU) announced formal approval 
from its board of directors to undertake a $41.7 million complete reno-
vation of its 62,000-square-foot headquarters building, located in the 
Dupont Circle neighborhood of Washington, D.C. AGU is aspiring to 
be the first organization in the District of Columbia to renovate an ex-
isting commercial building to achieve net zero goals.

AGU is dedicated to advancing science and ensuring a sustainable 
future. Recognizing that the aging building and infrastructure would 
require a major renovation after 20 years of service, AGU seized on an 
opportunity to lead by example. In addition to creating a welcoming 
and collaborative space for its members and the D.C. community that 
would facilitate the understanding of earth and space science, the orga-
nization chose to design and engineer the modernization of the build-
ing to meet net zero goals. In so doing, AGU will be able to showcase 
real-world scientific advancement through innovative sustainable tech-
nology. The project is expected to be a model for reducing the carbon 
and environmental impacts of business operations in a cost-effective 
and replicable way. 

“AGU strives to be an innovative leader and partner that advances and 
communicates science’s power to ensure a sustainable future — which 
must include re-envisioning our workplaces as livable, interconnected 
environments that are energy efficient, minimize our carbon footprint 
in the public space, and provide a healthy and dynamic ecosystem 
for our members and staff,” said AGU’s Executive Director and CEO 
Chris McEntee. “It must also provide an opportunity to pave the way 
for others looking to incorporate similar approaches and designs into 
new and existing facilities throughout our city.”

The renovated headquarters building will also provide a collaborative, 
state-of-the-art conference center and work space for AGU members, 
the public, and staff. As a scientific destination in the nation’s capital, 
the new building will include an interactive public exhibit that high-
lights the impacts and innovations of earth and space science.

The board approval represents a significant milestone capping off an 
18-month-long approval process. Throughout, AGU’s goal has been 
to respect the historic values of the surrounding area and ensure pub-
lic understanding of the project and its potential impacts. The project 
has received unanimous endorsements from Advisory Neighborhood 
Commission 2B (ANC 2B), and unanimous approvals from the His-
toric Preservation Review Board and the Board of Zoning Adjustment. 

The organization, which has been part of the Dupont Circle neighbor-
hood for nearly 40 years, also has strong support from the surrounding 
community and the Dupont Circle Citizens Association.

“This innovative project for D.C. is a significant action for sustainabil-
ity and an opportunity to achieve carbon neutral status,” said Daniel 
Warwick, ANC 2B commissioner and chair of the Zoning, Preserva-

American Geophysical Union sets a new bar 
with net zero headquarters renovation

Sustainable design
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tion, and Development Committee. “We’re excited for the building to 
be an educational destination for the Dupont Circle neighborhood and 
visitors, and pave the way for similar efforts across the city and the 
nation.”

With approval secured from the proper agencies and regulatory bodies, 
contractors are now preparing for the first phase of construction to be-
gin in March 2017. The building is expected to reopen in 2018 in time 
for the organization’s 51st annual Fall Meeting, which will bring more 
than 20,000 scientists to the District in December 2018. This reopening 
will also serve as the unofficial kick-off for AGU’s centennial celebra-
tion, which will take place in 2019.  

Whereas other development projects are striving for net zero in their 
initial planning stages, this project is different in that it requires the 
overhaul of an existing commercial building. A building reaches net 
zero when it realizes an annual balance between energy demand and 
the creation of energy onsite. This balance will be achieved through a 
variety of architectural, engineering, and advanced technology meth-
ods that reduce, reclaim, absorb, or generate energy or water, including 
the following:

• 11-foot, 6-inch-high solar rooftop photovoltaic (PV) array to help gener-
ate onsite renewable energy; 

• municipal sewer heat exchange system to recover thermal energy from 
wastewater beneath Florida Avenue; 

• green wall to help reduce energy loads and improve indoor air quality; 
• water cistern to collect rainwater from the roof, as well as condensate 

water from the dedicated outdoor air system, to produce all the water 
needed for flushing low-flow toilets and irrigating onsite; 

• direct current (DC) electrified grid with DC LED lighting, which will allow 
the building to be more energy efficient and use power generated by the 
solar PV array; 

• radiant cooling system that circulates chilled water through a network 
of pipes and uses less energy than a traditional forced-air system; and 

• enhanced building envelope insulation, dynamic glass shading, and 
triple-pane glazing, among other interior and exterior high-performance 
strategies.

 
Furthermore, the project goes well beyond net zero energy usage to 
include other sustainability elements by reusing architectural elements, 
repurposing existing building materials, and offsite recycling of demo-
lition and construction debris.

AGU recruited experts in architecture, engineering, construction, and 
communication to design, plan, and manage the renovation. The proj-
ect team includes:
• MGAC (owner’s representative); 
• Hickok Cole Architects; 
• Interface Engineering; 
• Skanska (development and construction); and 
• Stratacomm (communications and community outreach).

Information provided by the American Geophysical Union, a not-for-profit, 
professional, scientific organization representing more than 60,000 members in 
139 countries. For more information about the project, visit http://building.agu.
org.   

http://building.agu.org
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When Hurricane Matthew struck the southeastern United States in 
October 2016, hundreds of communities sustained massive damage 
to homes, hospitals, schools, libraries, and bridges. Among them was 
Lumberton, N.C. Colorado State University (CSU) researchers are 
now studying Lumberton to determine how it and other communities 
respond to and recover from natural disasters.

A team from the CSU-led Center for Risk-Based Community 
Resilience Planning (http://resilience.colostate.edu) launched a 
longitudinal field study of Lumberton in the immediate aftermath 
of Matthew, which triggered flooding of the nearby Lumber River. 
Heavy rain and flooding shut down schools and roads and drove 
people from their homes, and the town is expected to spend the next 
several years rebuilding and recovering. The researchers completed a 
weeklong field study in Lumberton, with plans to visit again several 
times during the next year.

“We are trying to understand the initial conditions of a community 
just after a disaster in order to study it over time as it recovers,” said 
John van de Lindt, professor of civil engineering, who co-leads the 
Center for Risk-Based Community Resilience Planning with Bruce 
Ellingwood, also a civil engineering professor.

East Coast community is a test 
bed for disaster-recovery 

research

Sustainable design

Flooding associated with Hurricane Matthew destroyed this home in Lumberton, 
N.C. Water undermined the house and collapsed part of the floor system. 

The home will need to be condemned and demolished.
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NIST Center of Excellence
The multi-institutional center was established by a five-year, $20 
million grant awarded in 2015 by the National Institutes of Standards 
and Technology. One of only three NIST Centers of Excellence in the 
U.S., the center is devoted to helping local governments, nonprofits, 
and other agencies invest resources to lessen the impact of hazards 
such as flood, fire, or damaging storms.

The center, which draws from 10 universities across the U.S., is 
composed of both engineers and social scientists, who are studying 
all the factors — including, but not limited to infrastructure — that 
go into making a community more or less resilient to disasters. These 
range from socioeconomic factors and demographics to access to 
state and federal funds.

At the heart of the center’s mission is creating a reliable model that 
can quantify resiliency factors and lead to practical recommendations 
for communities to implement before disaster strikes. As such, a 
community like Lumberton, by providing real data that the scientists 
will use to validate their model, could prove critical for helping others 
remain steadfast in the face of future emergencies.

Field campaign
Van de Lindt organized the weeklong fact-finding mission to 
Lumberton in late November 2016 into early December. The field 
campaign included about 20 researchers who interviewed 180 
homeowners and completed close to 500 damage surveys to determine 
various impacts of the hurricane.

One of those researchers was postdoctoral fellow Maria Koliou, 
who studies multi-hazard, performance-based design under van de 
Lindt’s supervision. Lumberton was Koliou’s first field experience. 
Evaluating Lumberton will help the team uncover “recovery paths” 
for businesses and households, and how these paths can affect the 
resilience of the community over time, Koliou said. “Furthermore, the 
outcomes and conclusions of evaluating the recovery of Lumberton 
following the flooding will be beneficial for identifying risk-informed 
decision and policymaking,” she said.

A team from Texas A&M University, one of the NIST center partners, 
is in charge of determining the sociological factors that contribute to 
resilient communities.

Van de Lindt has led other post-disaster recovery surveys, including 
in the aftermath of Hurricane Katrina, but the center’s work goes 
deeper than damage estimates or improvement of building codes.

“Back then we were looking at things like improving a code or a 
standard, to make suggestions or develop guidelines,” van de Lindt 
said. “It was useful in its own right, but not from a community 
resilience standpoint.”

Information provided by Colorado State University (www.colostate.edu); written 
by Anne Ju Manning. 
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2017 NASCC: The Steel Conference
Structural engineers gather in San Antonio to learn the latest design concepts, 
construction techniques, and research related to structural steel construction.

Materials

According to the American Institute of Steel Construction (AISC), 
NASCC: The Steel Conference provides an opportunity to learn 
the latest design concepts, construction techniques, and research 
related to structural steel construction. The 2017 conference, taking 
place March 22-24 in San Antonio, Texas, at the Henry B. Gonzalez 
Convention Center, will offer more than 130 technical sessions and 
feature more than 220 exhibitors showcasing the latest equipment, 
software, and tools. 

Attendees can earn as many as 17 Professional Development Hours 
(PDHs) by attending the conference’s expert-led sessions, plus an 
additional 4 PDHs if they attend the optional preconference short 
course. Unlike most conferences, which offer a general call for 
papers, The Steel Conference planning committee selects topics first, 
then seeks out the top experts in those areas. Technical sessions are 
organized into 16 tracks:
• Bridges 
• Business 
• Case studies 
• Coatings 
• Connections 
• Constructability 
• Design and analysis 
• Detailing 
• Erection 
• Legal 
• Project management 
• Quality 
• Roundtable 
• Shop operations
• Sustainability 
• Technology 

The following selected sessions provide a sense of the many topics 
covered in some of the tracks likely to interest structural engineers:

Bridge track — Understanding and Reevaluating Fracture Critical 
(three parts); Long Span Steel Bridges; Competitive Steel Solution 
for Short Spans; Tappan Zee Hudson River Crossing; What’s 
New in the 8th Edition Steel Specification (two parts); Corrosion 
Protection Strategies for Steel Bridges; Steel Bridge Erection Made 
Simple; Engineering for Stability in Bridge Construction; and Three-
Dimensional Finite Element Analysis Software for Straight or Curved 
Steel Bridges during Construction.

Case study track — San Antonio Military Medical Center; The 
Little Site That Could: 150 N Riverside; Circuit of the Americas 
Observation Tower and Amphitheater; Hat Truss Trick — Overcoming 

Design and Erection Challenges of a 24-Story Vertically-Hung 
Gravity Load System; Case Studies of Successful Design Assist 
Projects; 181 Fremont Street — A State-of-the-Art Collaboration of 
Structural Design, Fabrication, and Erection Methodology; Signature 
Footbridges: Technical and Aesthetic Design Considerations; and 
Winning IDEAS in Steel-framed Building Design (two parts).

Connections track — Secrets of the Manual to Get it Done; Design 
and Detailing Considerations for Cantilever Moment Connections 
through W-Shaped and HSS Columns; Introduction to Structural 
Fasteners: Principles, Properties, and Provisions; Practical Advice 
for Reviewing Software-Generated Connection Designs; and Field 
Connections — Safe and Economical Tips.

Constructability track — 50 Tips for Designing Constructible Steel 
Buildings; Moving Forward with High-Strength Steel; Economic 
Alternative Paths for Progressive Collapse Design; What Engineers 
Need to Know about What Fabricators Can Do (Bending and Rolling); 
What Should Engineers Know about IBC Chapter 17?; Modular 
Construction Best Practices — When, Where, and Why or Why Not; 
and Safe and Efficient Installation of Steel Joists and Metal Deck. 

Design and analysis track — The AISC 15th Edition Steel 
Construction Manual; The Good, the Bad, and the Ugly of Drawing 
Notes; Case Studies in Structural Fire Engineering; The New HSS 
Design Manuals: Volumes 1, 2, 3, and 4; The New and Improved 
Design Guide 11, 2nd ed. — Vibrations of Steel-Framed Systems Due 
to Human Activity; Designing Castellated and Cellular Beams Using 
AISC Design Guide 31; Everything You Wanted to Know About 
Diaphragms (But Were Afraid to Ask); Current Views from Past 
Higgins Award Winners: Michael Engelhardt; Can Staggered Trusses 
Be Used in Seismic Zones?; Load Paths — There is Not Always a 
Yellow Brick Road; Building Design — The Intelligent Approach; 
Entertaining with Steel, from Theatrical Rigging to Concert Touring 
Structures; New Design Guide 32: AISC N690 Appendix N9 — Design 
of Modular Composite Walls for Safety Related Nuclear Facilities; 
What Makes a “Special Moment Frame” Special?; Retrofitting 
Design and Analysis of Existing Steel Joist-Framed Buildings; 
ASCE 37: Design Loads on Structures During Construction; Design 
of Steel-Framed Parking Garages; Efficient Lateral Load Resisting 
Systems for Low-Rise Buildings; Lateral Torsional Buckling and its 
Influence on the Strength of Beams; Practical Uses of Non-Linear 
Pushover Analysis; Do Standardized, Symmetric Loading Protocols 
Accurately Predict the Performance of BRB under Real Earthquake 
Motions?; Lateral Drift and Façade Attachment; Structural Design of 
Staircases; AISC Research: The Chevron Effect: Shear and Bending 
Moment Demands for Beams in Concentrically Braced Frames; 
Wind Design Considerations for Joist and Joist Girders; AISC 
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Research: Sloped Connections and Connections with Fillet Welded 
Continuity Plates for Seismic Applications; How the 360-16 Chapter 
K Changes Affect HSS Design; Transfer Structures that Work for Big 
and Complicated Load Paths; Design Practicum 1: Special Moment 
Frame Connections; and Design Practicum 2: Special Concentrically 
Braced Frame.

Short course
In addition to the technical sessions, an optional preconference 
short course on Tuesday, March 21, from 2:30 p.m. to 6:30 p.m. 
— Fundamentals of Stability for Steel Design — offers 4.0 PDHs. 
Taught by Ronald D. Ziemian, Ph.D., professor of Civil and 
Environmental Engineering and associate dean in the College of 
Engineering, Bucknell University (www.bucknell.edu/engineering-
college-of/deans-office-staff/ronald-d-ziemian.html), the course 
will provide an overview of the behavior compression, flexural, and 
beam-column members as well as an introduction to system stability. 
Several strength limit states will be covered, including elastic and 
inelastic flexural, lateral torsional, and flexural-torsional buckling, as 
well as full cross-section yielding. With an eye toward design, the 
difference between a bifurcation and an instability resulting from a 
loss in stiffness due to second-order effects and material yielding, as 
the maximum resistance of physical structures is approached, will 
be emphasized. A full range of topics, including the direct analysis 
and effective length method will be reviewed. An extra fee and 
registration is required to attend this short course.

T.R. Higgins Lecture
On Friday (2:15 p.m. to 3:15 p.m.), Todd Helwig, Ph.D., a professor 
in the Department of Civil, Architectural, and Environmental 
Engineering, Cockrell School of Engineering, at the University of 
Texas at Austin and 2017 recipient of the T.R. Higgins Lectureship 
Award, will lecture on the stability of flexural systems in steel 
buildings and bridges with a particular emphasis on bracing 
requirements. The presentation will highlight the results from large-
scale experiments and computational studies on I-shaped beams, 
trusses, and box girders. Discussions on lean-on techniques, system 
buckling of narrow girder systems, and other bracing applications 
will be highlighted. Several factors that impact the effectiveness of 
bracing will be emphasized along with simple design methodologies 
for various bracing system applications. 

Helwig currently holds the J. Neils Thompson Centennial Teaching 
Fellowship in Civil Engineering at the University of Texas at 
Austin. He has also co-developed and taught a number of courses 
for the Structural Stability Research Council (SSRC), AISC, and the 
National Highway Institute. Since 1994, more than 5,000 practicing 
engineers have attended his lectures.

He was recognized in 2005 with a top innovation award by the Texas 
Department of Transportation for his work related to lateral bracing 
of bridge girders on permanent metal deck forms. In 2010, AISC 
recognized his work on stability bracing systems in steel bridges with 
a Special Achievement Award. He is currently the chair of SSRC.

Special sessions
This year, NASCC offers two special tracks that provide deeper 
dives into their respective topics. SSPC: The Society for Protective 
Coatings, has developed a four-hour program to provide bridge 
designers with information on specifying coatings. The second 
special track is a series of related seminars on legal issues impacting 
the design and construction of steel buildings and bridges.

In addition, AISC has created a new program to explore “Solutions 
for Equity in the Workforce.” This special 2.5-hour session is being 
held on the opening day of the conference and offers a look at what 
diversity means for the design community and construction industry, 
with an emphasis on what works and what doesn’t when creating 
solutions that can increase equity within the workplace. The session 
includes lunch and costs an additional $25.

Stability Conference
The SSRC’s Annual Stability Conference has been held in conjunction 
with the Steel Conference since 2001. In addition to technical sessions 
with more than 30 papers, the Stability Conference includes the 2017 
Beedle Award and MAJR Medal presentations. SSRC also holds its 
annual meeting immediately prior to the conference. Admission to 
all Annual Stability Conference sessions is included with The Steel 
Conference registration.

The technical session topics are: Stability of Thin-walled Components 
and Assemblages; Special Topics in Structural Stability; Stability of 
Thin-walled Columns; Stability at Elevated Temperatures; Stability 
of Steel Bridges; Stability of Members and Systems; Advances in 
Stability Bracing; Stability of Beam-Columns; Stability of Flexural 
Members; Stability of Assemblages and Systems; Stability of 
Columns; Stability of Wall Systems; Stability of Shells; Stability of 
Plates; and Advances in Stability Analysis.

Exhibit hall
The NASCC exhibit hall features more than 220 exhibitors 
demonstrating their latest products, including fabrication equipment, 
bridge products, detailing software, connection products, safety 
equipment, engineering software, and coatings.

Exhibit hall hours are:
• Wednesday, March 22: 2:30 p.m. to 7:30 p.m. 
• Thursday, March 23: 9:00 a.m. to 5:30 p.m. 
• Friday, March 24: 9:00 a.m. to 2:00 p.m.

AISC member and nonmember conference registrations are available 
that provide access to all of the technical sessions, the keynote 
address, the T.R. Higgins Lecture, and the exhibition hall. Single-
day and exhibit-hall-only registrations also are available, as well as 
student, educator, and public agency registrations.

Visit www.aisc.org/nascc to register or view more conference 
information, including the advance program.

Information provided by the American Institute of Steel Construction (www.aisc.
org).  

www.bucknell.edu/engineering-college-of/deans-office-staff/ronald-d-ziemian.html
www.aisc.org
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XP Solutions released XPSWMM and XPSTORM version 2017 
— hydrodynamic software models for simulating sanitary sewer 
systems, stormwater systems, rivers, and urban flooding. According 
to the company, XPSWMM and XPSTORM are used every day 
around the world for master planning, floodplain mapping, flood 
hazard mitigation, and sustainable stormwater control.

“This new release for 2017 encompasses a range of new features 
and software enhancements that allow the user to better comprehend 
input data, build models faster, and solve multiple models in parallel,” 
said Anthony Kuch, vice president of Client Services. “This balance 
between the addition of new features and improving the existing 
software was guided by many user meetings and our continued 
contact with users from our Support Portal and training workshops.”

Top features included in version 2017 are:

• New Run Manager — The Run Manager leverages multiple-core 
processors for parallel processing of simulations rather than running 
simulations in series, which reduces overall simulation run times. The 
Run Manager automatically selects multiple simulations in the Global 
Storms or the Scenario Manager, optimizing simulations by leveraging 
today’s modern multi-core computers.

• Improved model productivity enhancements — The Modify Elevation 
tool now contains enhanced capabilities to rapidly adjust elevations to 
match crowns or inverts. This substantially reduces the time needed 
to prepare these objects in the model.

• New native language support — XP Solutions now supports more 
native languages within the application beyond Japanese, Chinese, 
and Korean. XPSWMM/XPSTORM can now be “localized” for almost 
any language.

• Enhanced stability — The development team addressed many issues 
reported via the xpertcare support site portal.  

• Improved profile plots — Multiple profile plot runs along different 
sections of a network can now be presented in a single view. Ground 
Elevations in profile now support the actual terrain section along 

the profile plot rather than straight-line approximation of the ground 
profile between structures.  

• Enhanced user experience — Dialogues for nodes, 2D land use, 
and pumps now include clearer intuitive graphics, enhancing the 
representations of the underlying objects.

• Improved log viewer — Notepad++ now includes the “Compare” 
plugin, allowing review of multiple results simultaneously.

• New streamlined sanitary modeling environment — The new sanitary 
modeling mode focuses the user on the relevant sanitary modeling 
layers and tools for increased productivity.

Information provided by XP Solutions (http://xpsolutions.com). 

HP announced an updated HP ZBook 15u — a thin, powerful, low-cost 
and compact mobile workstation. The HP ZBook 15u with its 15.6-
inch diagonal display starts at 4.18 pounds and 19.9 mm thin. It is 
powered by the new 7th generation Intel Core i5 or i7 processors and 
has up to 32 GB of DDR4 memory, AMD FirePro professional graph-
ics, 2 TB of storage including the optional HP Z Turbo Drive G25, and 
an FHD touch or UHD display.  

The long-life battery supports HP Fast Charge — providing a recharge 
of as much as 50 percent battery life in 30 minutes of charging, ac-
cording to HP. The ZBook 15u Mobile Workstation has an overall sys-
tem reliability that boasts 120,000 hours of testing in HP’s Total Test 
Process and is designed to pass MIL-STD 810G standards. Users can 
take advantage of Windows 10 Pro and ISV-certified AMD FirePro 3D 
graphics with 2 GB of video memory designed to work with all profes-
sional applications on the HP ZBook 15u Mobile Workstation.   

Security and manageability features include HP Sure Start Gen3, which 
monitors in-memory BIOS, recovers the platform without intervention, 
restores the BIOS to a custom state, and is enterprise ready for cen-
tralized management. The embedded Trusted Platform Module (TPM), 
Smart Card Reader, and optional Finger Print Reader help secure data, 
email, and user credentials. The HP ZBook 15u has multiple ports, in-
cluding a USB 3.1 Gen 1 port, DisplayPort 1.2, and more.

HP ZBook Mobile Workstations also come preloaded with HP Remote 
Graphics Software for remote collaboration, HP Performance Advisor 
for optimal performance, and HP Velocity for more reliable and fast 
network performance.  

Information provided by HP (www.hp.com/go/zbook15u). 

The XPSWMM/XPSTORM Run Manager leverages multiple-core processors for parallel 
processing of simulations rather than running simulations in series.

XP Solutions releases XPSWMM/XPSTORM 2017
HP ZBook 15u mobile workstation gets 
processor upgrade

Civil + Structural Design Tools
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Elematic, a manufacturer of precast concrete plants and production 
lines, introduced a structural analysis tool called Elematic ELiSLAB 
2.0. Structural analysis is a necessary part of hollow core slab pro-
duction and is expected to be completed in a short time. However, 
it is not a simple process; many factors need to be considered and 
included in the calculation. 

Elematic ELiSLAB is designed for the needs of structural analysts 
who work with hollow core slabs. The ELiSLAB structural analysis 
covers all relevant calculation points and offers features such as the 
inclusion of openings and toppings in the calculation, the use of fac-
tory-based profiles and strand patterns, and a collection of national 
annexes for Eurocodes. Eurocode updates are available as an option. 

In addition to the analysis, ELiSLAB features a streamlined graphi-
cal user interface and an extensive reporting function that stores cal-
culation inputs and results in detail. ELiSLAB also quickly displays 
the required amounts of strands per slab, which simplifies the cost 
calculation process.

Information provided by Elematic Oyj (www.elematic.com). 

Analytical Graphics Inc. (AGI) and Bentley Systems announced Bent-
ley Systems as a co-founder of the new Cesium Consortium. Cesium 
is an open source, browser-based virtual globe, first developed by AGI 
in 2011 for the aerospace and defense communities. Cesium’s per-
formance in streaming large datasets through a browser to desktops, 
tablets, and smart phones has enabled it to become a virtual globe of 
choice for geospatial viewing. 

The consortium will now enable AGI and Bentley to collaborate on the 
Cesium roadmap to better accelerate and support the requirements for 
building infrastructure modeling (BIM) and for owners of infrastruc-
ture assets. In addition, the consortium will support feature develop-
ment, priority bug fixes, expansion of outreach efforts, and the hosting 
of social coding events such as code sprints and bug bashes.

Bentley Systems is adopting Cesium to visualize and interact with 
highly detailed infrastructure engineering models set in the reality con-
text of their surrounding environment. The digital engineering models 
are created with Bentley’s MicroStation and BIM applications, and the 
context is provided through reality meshes, created from digital pho-
tography and scanning devices using Bentley’s ContextCapture.

Keith Bentley, founder and CTO of Bentley Systems, said, “We are 
thrilled to join the Cesium Consortium as a founding member. I com-
mend AGI for their leadership and vision, not only for creating an open 
source solution for highly performant 3D web-based applications but, 
more importantly, for fostering an ecosystem to leverage it. I expect 
Bentley and our users will build Cesium-based web clients for im-
mersively viewing BIM models, reality context, asset databases, IoT 
streams, and myriad other ‘Geo3D’ services. We look forward to work-
ing hand-in-hand with AGI and future members of the consortium to 
expand Cesium as an open standard.”

Bentley’s work to date illustrates the advantages that the infrastructure 
community can expect from Cesium. Data created with both MicroSta-
tion and ContextCapture can be exported to 3D Tiles, an open format 
developed by the Cesium team to stream massive geo-coordinated 3D 
datasets. Cesium will enable Bentley users to stream their digital en-
gineering models over the web to desktop and mobile devices with 
unprecedented performance and precision, the company said.  

“We are very excited to collaborate with Bentley. Bentley shares our 
vision and technical approach and has already done some fantastic 
work with Cesium and 3D Tiles,” said Patrick Cozzi, Cesium founder. 
“Bentley’s support will be key within our submission team propos-
ing 3D Tiles as an Open Geospatial Consortium (OGC) Community 
Standard.”

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

ELiSLAB structural analysis covers all relevant calculation points and offers features such 
as inclusion of openings and toppings in the calculation, the use of factory-based profiles 
and strand patterns, and a collection of national annexes for Eurocodes.

Bentley Systems is adopting Cesium to visualize and interact with highly detailed 
infrastructure engineering models set in the reality context of their surrounding 

environment. Image courtesy of the Cesium Consortium

Structural analysis for hollow core slab 
production

AGI and Bentley Systems announce Cesium 
Consortium
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Rand Worldwide’s IMAGINiT Technologies division released IMAG-
INiT Clarity 2017.1, which allows users to access and use more of the 
data stored in Autodesk Revit software models, increasing its value as a 
model management hub for BIM coordinators, administrators, and the 
entire extended team.

“The latest release of IMAGINiT Clarity provides new model and 
design analytics, as well as linking abilities to other business tools, 
enhancing the usage of data collected from the BIM,” said Bill Za-
vadil, senior vice president of professional services, IMAGINiT Tech-
nologies. “IMAGINiT Clarity 2017.1 goes beyond task automation to 
give BIM coordinators and administrators a comprehensive solution 
that acts as a portal into the model. It allows them to analyze valuable 
model data, identify any issues with the model, and take appropriate 
action. Data extracted from the model can also be incorporated into 
the organization’s own dashboards and easily shared with the entire 
project team.”

IMAGINiT Clarity allows organizations to learn more about their proj-
ects with analytics, model views, and reports. Providing BIM teams 
with greater access to the data available in Revit improves decision 
making throughout the organization. The 2017.1 update to IMAGINiT 
Clarity expands the spokes of this model management hub with new 
features, including:
• Autodesk Dynamo/Macro Integration allows users to turn existing Dy-

namo scripts or Macros into Clarity tasks that can be scheduled to run 
in a batch or at a specific time.

• BIM Analytics allow a deeper understanding of model data over time 
and help BIM coordinators and administrators make the model faster, 
smaller, and more efficient. Organizations can also incorporate Clarity’s 
analytic data into their own corporate dashboards.

• Improved A360 Collaboration for Revit Integration leverages the new Au-
todesk Forge platform to provide more robust access to models in A360.

• Task Sequences simplify the scheduling and reporting of multiple tasks 
by consolidating grouping and timing. Results are also streamlined to 
appear on a single report. 

“We use IMAGINiT Clarity’s analytics to monitor all the Revit proj-
ects we have under way,” said Jim Martin, chief information officer, 
Shepley Bulfinch. “It acts as a hub for automatic data collection for all 
of our ongoing projects, including what work is being done on specific 
models, how the models are performing, and in which of our offices 
across the country they are located. Clarity’s data is also easily incor-
porated into our own corporate dashboards, leading to a more compre-
hensive understanding of how Revit is being used across our business.”

Information provided by IMAGINiT Technologies (www.imaginit.com). 

Innovyze retired its InfoWorks WS software, to be succeeded by Info-
Works WS Pro. Current users may continue to use and receive support 
for InfoWorks WS until Dec. 31, 2017.

Powered by 64 bit performance, InfoWorks WS Pro automates many 
user-intensive operations, helping engineers minimize time spent cre-
ating, calibrating, and simulating reliable water models and analyzing 
results, the company said. Whether configured as a component of a 
corporate modeling solution or a stand-alone desktop application, In-
foWorks WS Pro combines a fast relational database, powerful hydrau-
lic computational engine, and comprehensive spatial analysis tools in 
a single, flexible smart water network modeling application for both 
steady-state and extended-period dynamic simulations.

A full range of simulation capabilities is standard, including dynamic 
water quality and sediment modeling, turbidity analysis, fire flow as-
sessment, pipe criticality analysis, demand area and leakage analysis, 
energy use and cost calculations, and auto-calibration of networks. 
User Programmable Control (UPC) allows modelers to optimize water 
network operating regimes by changing state of control elements based 
on the status of sensors. 

InfoWorks WS Pro also delivers a number of new features and en-
hancements, including a completely redesigned graphical user inter-
face with new menus, windows, toolbars, and workspace; enhanced 
Undo/Redo support; a new Generalized Multi Run enabling parallel 
simulation runs for greater performance gains; and the ability to launch 
multiple simulation runs while others are being edited or reviewed. 

The new professional edition features themes for comprehensive visu-
alization of data with the flexibility to differentiate color, symbol type, 
line type, thickness, and visibility for different object types and other 
variables. More enhancements include rapid navigation for address 
searching via Google, Bing, or OpenStreetMap, expanded modeling 
control, improved model validation, faster solution algorithms, and 
more powerful post-processing. 

Information provided by Innovyze (www.innovyze.com). 

InfoWorks WS Pro combines a fast relational database, powerful hydraulic computational 
engine, and comprehensive spatial analysis tools in a single, flexible smart water network 
modeling application.

IMAGINiT Technologies releases 
IMAGINiT Clarity 2017.1

Innovyze launches next-generation water 
distribution systems modeling software

Civil + Structural Design Tools
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01. Stainless rebar 02. Masonry injection grout 03. A706 weld studs

Following expansion of its stainless 
rebar capabilities in its facilities in 
Richburg, S.C., Outokumpu is able 
to offer a full range of rebar products, 
including rebar in coil, cut-to-length, 
or in bent shapes. The Richburg 
facility has capabilities to cover a full 
range of rebar dimensions between 
sizes #3 and #8 (from 6 mm to 25.4 
mm) and lengths up to 60 feet. The 
company also supplies rebar mesh, 
dowel bar, and complementary 
products including couplers and 
stainless steel tie wire.

Cathedral Stone Products, Inc. offers a specially 
formulated injection grout that it said is proving 
valuable for reinforcing masonry in aging bridges 
and other large structures. Cathedral Stone’s Jahn 
M40 injection grout can be injected into cracks 
to stabilize masonry, including behind concrete 
or masonry piers, walls, arches, monuments, or 
building façades. Jahn M40 is a mineral-based 
grout that bonds naturally to masonry and is 
vapor-permeable so moisture or salt trapped inside 
masonry can escape. Vapor permeability greatly 
reduces the potential for deterioration caused by 
salt reactions in combination with freeze-thaw 
cycling, the company said.

Nelson Stud Welding introduced D6L deformed bar 
stud anchor A706. It is a fully stud-weldable concrete 
anchor without the need for pre-heat or specialized 
welding equipment and accessories. According to the 
company, the D6L A706 meets all the requirements 
of ASTM A706; ACI 318 – Earthquake-Resistant 
Structures; Seismic Design Requirements for Ductile 
Steel Reinforcing Elements; and is stud-weldable 
in accordance with the requirements of AWS D1.1/
D1.1M Structural Welding Code – Steel Clause 7 
Stud Welding. Applications include precast concrete 
grade crossings, seismic management, and bridge and 
building construction. It is available in straight, bent, 
and threaded variations.

Advanced Drainage Systems, Inc. 
(ADS) said its HPXR 75 stormwater 
pipe provides heightened levels of 
stiffness, is available in a range of 
sizes, and yields significant cost 
benefits for customers compared 
to alternative products. HPXR 
75 is corrugated polypropylene 
pipe with a smooth interior and 
a fiber-impregnated outer wrap. 
HPXR 75 provides a product with 
minimum pipe stiffness at 5 percent 
deflection of 75 pounds/inch/inch 
for all diameters, allowing for a 
wide range of backfill materials and 
providing 100-year design service 
life, ADS said. The pipe is available 
in 30-, 36-, 42-, 48-, and 60-inch 
inside diameter.

Advanced Drainage Systems, Inc. 
www.ads-pipe.com  

04.
Stormwater pipe

Outokumpu
www.outokumpu.com 

Cathedral Stone Products, Inc.
www.cathedralstone.com  

Nelson Stud Welding
www.nelsonstud.com  
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SPECIFY

05. Barrier systems structural 
performance report

06. Fabric structures 07. Precast concrete bridge 

The American Architectural 
Manufacturers Association (AAMA) 
released an updated technical 
information report addressing the 
most commonly used composite 
thermal barrier systems. The 72-
page AAMA TIR-A8-16, Structural 
Performance of Composite Thermal 
Barrier Framing Systems, was last 
updated in 2008 and now includes 
several new figures and instructions 
specific to testing dual cavities. 
Updated software to accommodate 
the use of the report, as well as a 
software user guide, are expected 
in 2017. AAMA TIR-A8-16 and 
other AAMA documents may be 
purchased from AAMA’s online 
store at http://pubstore.aamanet.
org/pubstore/ProductResults.
asp?cat=0&src=A8.

ClearSpan Fabric Structures offers American-
made structures with in-house engineering, 
manufacturing, financing, and installation. 
According to the company, these structures 
provide energy-efficient, economical solutions 
for equipment storage, warehousing, sand and 
salt storage, and more. ClearSpan Hercules Truss 
Arch Buildings feature natural light and spacious 
interiors without support posts, allowing clearance 
for forklifts, dump trucks, skid loaders, conveyers, 
and other heavy machinery. Every Hercules Truss 
Arch Building is custom engineered to fit the 
building requirements of the specific location. With 
minimal foundation requirements, the structures 
can be permanent or temporary, and are easy to 
relocate, the company said.

Oldcastle Precast’s OMEGA bridge 
spans are 2 feet thick and designed 
to accommodate loads as great 
as 220,000 pounds. In addition, 
the OMEGA’s monolithic footer 
eliminates the need to use poured-
in-place or precast footings. For 
installation of a heavy-duty bridge 
for Carter Machinery, a Caterpillar 
Heavy Equipment Dealership in 
Mechanicsville, Va., 30 linear feet 
of 22-foot-span by 4.5-foot-rise 
OMEGA Bridge sections were 
offloaded from a truck and set into 
place in a single day. The bridge spans 
an existing, 4-foot-wide V-style ditch.

ClearSpan Fabric Structures
www.clearspan.com  

Oldcastle Precast
www.oldcastleprecast.com  

American Architectural 
Manufacturers 

Association
www.aamanet.org 
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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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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.

http://pubstore.aamanet.org/pubstore/ProductResults.asp?cat=0&src=A8
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of Northeast & South Atlantic engineering Firms

of Mountain & Pacific engineering Firms

of central engineering Firms

of architecture, interior design & landscape architecture Firms

Zweig Group recently released its 2017 Salary Survey of Engineering 
Firms and 2017 Salary Survey of Architecture, Interior Design & 
Landscape Architecture Firms. The engineering survey is published as 
three regional collections — Northeast and South Atlantic, Central, and 
Mountain Pacific. The architecture survey is collated into one national 
compilation. More than 600 companies contributed to the research, 
providing interesting insights that are in line with data provided by 
the U.S. Bureau of Labor Statistics (BLS) and The National Bureau of 
Economic Research.

The BLS found that there were only 112,600 architecture jobs in 
the United States in 2014. That number is projected to increase to 
120,400 jobs by 2024. For civil engineers, there were 281,400 jobs 
in 2014, projected to increase to 305,000 by 2024. Looking only at 
these numbers, it makes sense that Zweig Group’s 2017 salary surveys 
found that the average entry-level and newly licensed civil engineer is 
making less than last year, whereas the average entry-level and newly 
licensed architect is making more. The labor pool for engineers is 
more than twice the size of the pool for architects. This has created 
a great demand for engineers, and colleges across the United States 
have delivered. The supply and demand equation has put downward 
pressure on the compensation of newly minted engineers and firms are 
responding by opening with a lower rate.   

The overall engineering job market is competitive and has been 
impacted by foreign nationals who are coming out of college looking 
to enter the U.S. workforce. This phenomenon has been widely studied 
during the last decade. According to the National Bureau of Economic 
Research, “Immigration increased the supply of graduates in computer 

science and mechanical and electrical engineering by 36 percent, 
causing wages to fall by an estimated 10 percent.”

This falls directly in line with Zweig Group’s findings in the 2017 
Salary Survey of Engineering Firms. Nationally, entry-level engineers 
are making 3.7 percent less than they were a year ago and project 
engineers or newly licensed engineers are making 9.7 percent less 
than they were last year. Management-level engineers experienced a 
roughly 4.5 percent increase in their base salary, while the average 
principal-level engineer salary increased almost 10 percent. Overall 
wage growth across all engineers was just over 4.5 percent.

However, a different trend is emerging in the architecture field. For 
interns, coordinators, junior architects, and intermediate architects, the 
national average salary increased by just more than 5 percent compared 
with last year. Salaries for senior architects, project managers, 
department managers, and principals were essentially flat compared 
with last year when all values were lumped together. Overall wage 
growth across all architects was about 3 percent.

These are telling numbers, and if firm leaders expect to increase 
production while increasing profits, they will need to take a close look 
at their compensation programs. The efficiencies to be gained through 
technology and a younger, leaner workforce are real. Zweig Group has 
engaged in compensation analysis for more than a decade, interacting 
with some of the nation’s top AEC firms. These adjustments are the 
low-hanging fruit for a company looking to improve its profitability 
and present great growth opportunities for ambitious young engineers.

The 2017 Salary Survey of Engineering Firms and the 2017 Salary 
Survey of Architecture, Interior Design & Landscape Architecture 
Firms are available for purchase (print or digital versions) at https://
zweiggroup.com.  

By Will Swearingen

Trends in compensation 
of AEC employees

Benchmarks

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

https://zweiggroup.com


LEADERSHIP SKILLS FOR AEC PROFESSIONALS
This 2-day seminar that was speci�cally developed to provide design and technical professionals with 
the skills to become more competent leaders. This course helps attendees develop and re-a�rm the 
leadership skills, strategies, and techniques that will help them grow personally and professionally.

GROWING A PROFITABLE AND ENTREPRENEURIAL FIRM

OTHER SEMINARS OFFERED IN 2017
THE PRINCIPALS ACADEMY

FINANCIAL MANAGEMENT FOR NON-FINANCIAL MANAGERS

AEC BUSINESS DEVELOPMENT TRAINING 

NEW SEMINARS FOR 2017

In-House Training and Speaking 
Engagements for your next 
event are available.

April 25-26 - Washington, DC
May 23-24 - Denver, CO
November 7-8 - San Francisco, CA

zweiggroup.com/seminars/
800.466.6275 | events@zweiggroup.com

zweiggroup.com/seminars/ for more information

ZWEIG GROUP SEMINARS

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.

EXCELLENCE IN PROJECT MANAGEMENT
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.

March 7 - Portland, OR
May 3 - Miami, FL
August 16  - Detroit, MI

REAL MARKETING AND BRANDING FOR AEC FIRMS
The �rst real true marketing course for AEC �rms. Designed to bring clarity and distinction between 
marketing and sales (Business Development), this course will aid all levels of sta� to understand how to 
market the �rm and build the brand in their respective roles. This course in complementary to “AEC 
Business Development Training,” making the two courses together the ultimate training for driving 
growth.

March 9 - Austin, TX
July 27 - St. Louis, MO

zweiggroup.com/seminars/
zweiggroup.com/seminars/
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