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MARK C. ZWEIG
mzweig@zweiggroup.com

FROM THE PUBLISHER

The talent shortage is real. It doesn’t matter what kind of people you are talking about. Everyone is struggling to find 
good people. When you talk about engineers, the situation is even more critical.

I was talking with a fellow who is at the head of the transportation group for one of the biggest firms in our business. 
He said finding people is his primary job. He is preoccupied with hiring and is involved with it every day. And he’s 
not alone. Respondents to our Principals Survey tell us that finding people is their biggest problem. 

We must do a better job making young people aware of the incredible opportunities available to them in the engineering 
profession. It’s not just the money they can make; more importantly, it’s the value of what they can do as engineers to 
help society. That sense of purpose is not emphasized nearly enough in school or early career experiences. 

The other thing we must do is fight the stereotypes that the engineering profession is only for “nerds” or “brainy-
types.” One of Zweig Group’s consulting clients — the Austin, Texas-based engineering firm, Big Red Dog, has a 
stated mission to “Make engineering cool again.” Their CEO and co-founder, Will Schnier, realizes just how crucial 
doing this is to their ability to attract and retain top engineering talent because they are now competing for talent with 
far more than just other engineering firms and government institutions. High-tech companies are getting many of the 
best people that Big Red Dog needs to grow and prosper. 

The bottom line is we can all do more to promote this profession. We can be more creative and better sell the value of 
what engineers do and the fun they can have doing it!

Thanks for reading Civil + Structural Engineer magazine. Our December issue is packed with good stuff that we 
hope you will both enjoy and learn from!

Tackling the 
talent shortage
Be more creative and better sell the 
value of what engineers do and the 
fun they can have doing it. 



december 2017          csengineermag.com          7

C+S ENGINEER ONLINE

BENTLEY® 

QUARTERLY 
OVERAGES?

©

CALL US NOW: 
(866) 372 8991 (USA & Canada)
(512) 372 8991 (Worldwide)
www.softwaremetering.com

Also provides support for:
AutoDesk® Cascading Licenses Sequences 
ESRI® ArcGIS License Checkout Activity

View our Solutions page, Managing Bentley® Licenses

CONTROL 
OVERAGES 
TODAY

© Integrity Software, Inc. Bentley is a registered trademark of Bentley Systems, Incorporated

NEW!

SofTrack includes real-time usage details 
of all Autodesk® Subscriptions!

Autodesk® Tracking by Package Codes,  
Feature Codes, Serial Number, user,  
workstation and more!

Project Profitability: 
Business failures
By Howard Birnberg, Association for Project Managers

In a recent column (http://tinyurl.com/projectprofit-oct17), I wrote about 
the failure of a design firm I worked for earlier in my career. I firmly believe 
the firm failed due to poor leadership. It had good systems, excellent project 
managers, and strong technical skills, but was headed by an egocentric 
and stubborn president who believed he was always right and refused to 
listen to reason nor pay sufficient attention to financial issues. In a July 16 
Viewpoint article in ENR magazine, Thomas C. Schliefer, Ph.D., wrote, 
“A construction company [and design firms!] has three primary functional 
areas: get the work, do the work, and account for the work. All three are 
critical to success. … In the majority of failed companies, the CFO was not 
on the organization’s executive committee — or even included in senior 
management team meetings.”

In my experience, not listening to the financial people is just one side of the 
problem. Another is not effectively supervising the bookkeeper, accountant, 
or CFO. Over the years, I have personally seen several business failures and 
near failures that could have been prevented by effective supervision.   

Read the entire article at http://tinyurl.com/projectprofit-dec17.     

Enterprise Risk Management 
in infrastructure — Part 2
By John Brown Miller, Ph.D.

The focus of Part 2 is the Risk Assessment and Ratings Matrix, 
where the context for using the Heat Map discussed in Part 1                                                            
(http://tinyurl.com/erm-oct17) is represented. Two ISO31000 sections — 
Communication and consultation (§5.2) and Establishing the context (§5.3) 
— provide guidance. The first of these, Communications and consultation 
with external and internal stakeholders, is a prerequisite of the entire 
ERM process. Open, truthful, relevant, and accurate communications and 
consultation are needed to clearly identify and manage risks, their causes, 
their consequences, and their treatment. External stakeholders — the 
public, taxpayers, users — are anxious to see objective fairness in how 
public infrastructure is operated and maintained. They want to understand 
the basis of decisions and for actions taken.

Read the entire article at http://tinyurl.com/erm-dec17.  
 

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

engineering our future

The secret to 
career development
Expand your knowledge to better leverage and create 

opportunities.

One of the keys to career development is seeking and acquiring knowledge beyond what on-the-job training can 
provide. An accelerated journey down the career path requires a combination of things that includes working harder 
than your peers, expanding your capabilities and skillset, and being aggressive in exploiting opportunities. 

The AEC industry has always lacked resources that aide in career development. We have a limited number of providers 
of research, publications, and training that focus on industry-specific needs. Zweig Group, the publisher of this 
magazine, is one of the oldest and largest companies providing these resources. When the company was started in 
1988, one of the first products was The Zweig Letter, a weekly publication focusing on management issues in the AEC 
industry. With 48 issues at a price point of around $500 annually, the publication is not inexpensive, yet still has strong 
readership. 

However, like other media sources, delivery of information and how people want to receive that information is 
changing rapidly. We have thought a lot about how to evolve The Zweig Letter and leverage its value to the industry. 
Additionally, one of our big initiatives is a greater commitment to the entire organizational chart of AEC firms. From 
top to bottom and left to right, we want to help as many people succeed individually, thus leading firms to greater 
success. 

As such, we decided to take seriously the initiative of getting The Zweig Letter into more hands, so we are making 
the newsletter free to everyone. We are not going to change the newsletter in any way. We’re not going to cut content, 
decrease the number of pages, or cut any corners. In fact, we are also going to refine the content to focus on the heart 
of issues that firms are facing and make sure the content appeals to a broad audience.

Still having a focus on giving the C-suite the hard-hitting and direct advice of Mark Zweig and the rest of our cadre 
of writers, we are going to expand the content for the rest of your organization to benefit all levels of your company. 

So, sign up today and start getting a weekly dose of the best management and career advice in the industry — and start 
expanding your knowledge so you can better leverage and create future opportunities. Go to https://zweiggroup.com/tzl 
and start receiving The Zweig Letter free each week.
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Fuscoe Engineering, Inc. promoted Soojin Shim, P.E., to project man-
ager in its Irvine, Calif., office. She has more than 15 years of design 
experience with street utility profiles, earthwork, and plan production.

Hill International, Inc. announced that Michael V. Griffin, P.E., was 
appointed regional president, Americas, and Vic Spinabelli, Jr., P.E., 
LEED AP, assumed the role of senior vice president and Mid-Atlantic 
regional manager. Griffin will oversee operations of Hill’s Northeast, 
Mid-Atlantic, Southeast, Southern, Western, and Latin America and 
Caribbean Regions; Spinabelli will oversee the senior operations man-
agement team for the Mid-Atlantic Region.

Louis Berger appointed former District of Columbia Department of 
Transportation Director Leif Dormsjo as senior vice president for 
infrastructure asset management based in the company’s Washington, 
D.C. office.

JQ hired two senior project managers. In the Dallas office, Mildred 
Bautista, P.E., MLE, senior project manager, Buildings, has more 
than 18 years of experience as a structural and civil engineer. She has 
performed structural analysis and design of complex concrete and steel 
buildings. In Houston, Jigar K. Deliwala, P.E., senior project man-
ager, Buildings, has more than 14 years of experience as a structural 
engineer, specializing in cast-in-place and precast, prestressed concrete 
buildings, including post-tensioned parking garages.

Tony Pevec, P.E., BCEE, joined McKim & Creed, Inc.’s Tampa office 
as a senior project manager. He has spent the last decade of his career 
in Florida, where he has managed permitting, design, and construction 
of wastewater treatment facilities, water treatment facilities, biosolids 
processing facilities, odor control facilities, and pump stations.

AECOM named Sergio Bazarevitsch senior vice president, water 
design-build, and Quirien Muylwyk, MASc., P.Eng., vice president, 
water quality, both within the Americas Design and Consulting Ser-
vices group. 

Gwen Wilson, P.E., joined CALYX Engineers + Consultants’ Struc-
tures Group as project engineer. With more than 17 years of experi-
ence in design and inspection of bridges and other structures, she will 
prepare bridge and structure designs for projects across the Southeast.

Dustin Welch, AIA, Passero Associates project architect, was elected 
vice president of ACE Rochester, the local affiliate of a national non-
profit organization that pairs high school students interested in careers 
in architecture, construction, and engineering with professionals in the 
industry. Passero also announced three new employees: Joey Ever-
shed, business operations analyst; Joe Kellenberger, civil engineer; 
and Leah Segerlin, airport engineer on the Northeast Aviation Ser-
vices Team.

The Walsh Group promoted Roy Epps to senior vice president of 
Water and Wastewater. He has 35 years of experience in water and 
wastewater construction and spent the last 17 years leading the firm’s 
West Water Region.

Matt McElvogue, P.E., was named national director of Terracon’s 
building enclosure practice. His primary focus is forensics/engineering 
investigation and assessment with emphasis on analysis, evaluation, 
and design of cladding and waterproofing systems.

DRMP, Inc. promoted Chris Cantrell to vice president of Informa-
tion Systems. He joined the firm in 2003 as systems project manager, 
advancing to senior associate and then Information Systems manager. 

Neil Eppig joined Cardno, Inc. as senior project manager, Subsurface 
Utility Engineering Operations, in the firm’s Tampa, Fla., office. He 
has more than 43 years of experience, including 30 years in the plats 
and surveys division for the Maryland State Highway Administration. 
Amy Long joined Cardno as regional services manager in its West 
Palm Beach, Fla., office. Paul Allen also joined Cardno as business 
development manager in its Atlanta (Peachtree Corners), Ga., office.

Dustin Welch, AIA

Soojin Shim, P.E.

Leah Segerlin

Jigar K. Deliwala, P.E.

Joe Kellenberger

Mildred Bautista, P.E., 
MLE

Matt McElvogue, P.E.

Sergio Bazarevitsch

Chris Cantrell

Quirien Muylwyk, MASc., 
P.Eng.

Neil Eppig

Gwen Wilson, P.E.

Joey Evershed

Leif Dormsjo

Roy Epps

Tony Pevec, P.E., BCEE

Awards, promotions, and new hires



We can help design
a seismic solution to
your movement challenges

There’s no such thing as a typical project, which means that there’s no such

thing as a standard expansion joint cover. CS has over 40 years of experience 
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events

DECEMBER  2017

2017 National Accelerated Bridge Construction Conference
Dec. 6-8 — Miami
The conference and preconference workshop is sponsored by the 
Accelerated Bridge Construction-University Transportation Center at 
Florida International University.
https://abc-utc.fiu.edu/conference 

HEC-RAS: An Intensive Three-Day Workshop
dec. 6-8 —new brunswick, N.J.
Rutgers University Office of Continuing Professional Education offers 
this course covering the U.S. Army Corps of Engineers’ Hydrologic 
Engineering Center River Analysis System program.
www.cpe.rutgers.edu/courses/current/ew0401ca.html

January  2018

Transportation Research Board 97th Annual Meeting
Jan. 7-11 — Washington, D.C.
Program covers all transportation modes, with more than 5,000 
presentations in more than 800 sessions and workshops, addressing topics 
of interest to policy makers, administrators, practitioners, researchers, 
and representatives of government, industry, and academic institutions.
www.trb.org/AnnualMeeting/AnnualMeeting.aspx   

FEBRUary  2018

International LiDAR Mapping Forum
Feb. 5-7 — Denver
Technical conference and exhibition showcasing the latest airborne, 
terrestrial, and underwater LiDAR as well as emerging remote-sensing 
and data-collection tools and technologies.
www.lidarmap.org 

IECA Annual Conference
Feb. 11-14 — Long Beach, Calif.
International Erosion Control Association’s annual conference and 
exhibition brings together engineers, contractors, regulators, and providers 
of erosion control and stormwater management products and services.
www.ieca.org/ieca/ieca%20Events/2018_annual_conference.aspx 

Grouting Fundamentals and Current Practice
feb. 12-16 — austin, tExAS
39th Annual Short Course covers pressure grouting as a method to 
improve geotechnical properties of soils and rock masses, with special 
focus on mechanisms, theories, and practical applications of grouting 
to ground densification and strengthening, permeability reduction, and 
groundwater cutoffs.
http://executive.engr.utexas.edu/epd/grouting18.php 

PCI Convention & National Bridge Conference
Feb. 20-24 — Denver
Precast/prestressed concrete industry event offering committee
meetings, education sessions, and peer-reviewed paper presentations.
The event is held in partnership with The Precast Show.
www.pci.org/convention

Excellence in Project Management
feb. 21 — San antonio, tExAS
july. 18 — boston
oct. 17 — salt lake city
nov. 28 — atlanta
Tutorial and case study workshop sessions present critical areas every 
project manager should know from the perspective of architecture, 
engineering, and environmental consulting firms.
http://zweiggroup.com/seminars/excellence-in-project-management 

Real Marketing and Branding for AEC Firms
feb. 22 — seattle
june 21 — miami
Designed to bring clarity and distinction between marketing and sales, 
this course will aid all levels of staff to understand how to market the 
firm and build the brand in their respective roles.
https://zweiggroup.com/seminars/real-marketing-and-branding-for-aec-firms 

AEC Business Development Training 
feb. 23 — seattle
june 22 — miami
Specifically developed to help design and technical professionals 
become more comfortable dealing with clients and promoting the firm 
and its services.
http://zweiggroup.com/seminars/aec-business-development-training 

4th Residential Building Design & Construction Conference
feb. 28-Mar. 1 — state college, PA.
Forum for researchers, architects, engineers, other design professionals, 
product manufacturers, builders, developers, and code officials to discuss 
challenges to sustainable, energy efficient, healthy, environmentally 
friendly, natural hazard resistant, and affordable residential construction.
www.phrc.psu.edu/conferences/residential-building-design-and-
construction-conference/4th-RBDCC.aspx 

march 2018

Design-Build for Water/Wastewater
mar. 19-21 — portland, ore.
Event for design-build owners and practitioners in the water industry 
co-hosted by the Design-Build Institute of America, the American 
Water Works Association, the Water Environment Federation, and the 
Water Design-Build Council.
https://www.dbia.org/Conferences/water/Pages/default.aspx 

www.phrc.psu.edu/conferences/residential-building-design-and-construction-conference/4th-RBDCC.aspx
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Design-Build in Transportation
mar. 21-23 — portland, ore.
Nearly 1,000 public and private owners, design-build practitioners, and 
exhibitors address the growing nationwide role of design-build project 
delivery.
https://www.dbia.org/Conferences/transportation/Pages/default.aspx 

april 2018

Complete Streets Conference
apr. 3-4 — nashville, tenn.
Under the theme, Intersections: Creating Culturally Complete Streets, 
attendees will learn practical ways to integrate arts and culture to create 
streets that not only are safe for everyone, but also better reflect the 
unique character of their communities.
https://smartgrowthamerica.org/program/intersections-creating-
culturally-complete-streets

Structural Design Topics in Wood Construction
apr. 16-18 — blacksburg, va.
This course offers a range of topics related to the structural design of 
wood-frame buildings as well as design measures that can enhance the 
in-service performance of structural elements.
www.cpe.vt.edu/sdtwc/index.html

The Principals Academy
apr. 26-27 — napa valley, calif.
june 7-8 — aspen. colo.
july 19-20 — montreal, quebec
oct. 25-26 — charleston, S.C.
Two-day, intensive course in all aspects of managing a professional 
service firm, including business planning, marketing/business 
development, accounting, financial management, project management, 
leadership, mergers and acquisitions, ownership transition planning, 
and recruitment and retention.
https://zweiggroup.com/seminars/the-principals-academy 
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been covering engineers with dependable structural solutions. 
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to find out how we can help with your structure needs
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Every time we marketers have difficulty getting technical staff to par-
ticipate in proposal development and related activities, we wonder why 
they don’t seem to be more cooperative. When they use the excuse 
of the project work already on their desks, we ask ourselves if they 
understand the concept: What will you work on tomorrow if we don’t 
sell a new project today?

The fact is that technical staff do understand the need to sell new work, 
as well as the fact that marketers need their help because there are pro-

posal sections only technical folks can write. The real difficulty results 
from something that marketing staff often don’t understand, because it 
is just not part of our daily work experience.

While both groups have to respond to deadlines, marketing staff are 
envisioned to be part of the firm’s overhead expense. As long as we 
don’t blow a deadline, things can generally take as long as they have to 
take. We don’t have supervisors standing over us with figurative whips 
screaming, “Billable hours, billable hours!”

But the drive for billable hours is the ongoing — and often overriding 
— truth of a technical person’s daily experience.

So if we marketers want to get the best cooperation from technical staff 
within the timeframe that lets us meet our proposal and other deadlines, 
we have to find ways to help technical staff minimize their overhead 
hours so they can maximize their billable hours, while still providing 
the help we need within our deadlines.

Here’s how I do it. 

Getting cooperation 
for marketing tasks

Help technical staff minimize overhead hours to sell new work.
By Bernie Siben, CPSM
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I check with the person who performed the original “Go/No Go” analy-
sis. I assume that when that person looked at the RFP and thought, “We 
can do this,” they had specific people, projects, and firm capabilities in 
mind. This is the logical starting place in determining what information 
will make the proposal a success. 

In a quick phone conversation, I “mine” the Go/No Go person’s 
thought process to make sure we have the right people on the proposal 
team in the first place, and have identified those people, projects, and 
firm capabilities that will help us check the right boxes in the RFP.

By the way, if the person who did the analysis can’t tell you the people, 
projects, or firm capabilities that came to mind when reading the RFP, 
that might be a good reason to have someone else revisit the Go/No 
Go analysis.

I don’t ask technical staff to write proposal sections I can write myself. 
There is no reason for a senior engineer to be writing an introduction 
to the firm. Marketers can recite multiple versions of this in their sleep, 
and have access to many versions found in previous proposals. 

In an early engagement with a national full-service firm, I went to 
speak with the principal about a new proposal effort. This principal 
was a major shareholder in the company. I found him with three of my 
previous proposals opened on his desk, working with yellow legal pad 
and pencil, creating an “About the Firm” section from some of those 
documents, by hand rather than by cut-and-paste. I guess he wanted me 
to think he had written the section himself, not realizing that I would 
probably recognize my own writing.

So I lifted his arm off the legal pad, took the pad and pencil from 
him, and said, “This is much better done at my salary than yours.” He 
looked surprised. Apparently, this was the first time any marketer had 
equated what he was doing with taking profits right out of his pocket.

Further, technical staff often know only about the things their own pro-
gram, department, division, or branch office does, and precious little 
about what goes on throughout the rest of the company.

Many years ago, I worked for a nationally known and respected envi-
ronmental firm that hired a senior engineer in its fledgling transporta-
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tion engineering department. After a year with the firm, she still didn’t 
know that the firm provided ecological environmental studies and per-
mitting support, and that those services accounted for more than half 
of the firm’s revenues. Apparently, when asked why she brought in a 
subconsultant to handle the environmental tasks on a roadway project, 
since the firm had a complete environmental division, she responded, 
“We have an environmental division?”

This lack of knowledge is an unfortunate reality in many multidis-
cipline firms and results in many lost opportunities for cross-selling 
services. But that challenge is beyond the scope of this article.

In most cases, marketers can develop all but the technical sections — 
the project approach, the schedule, and the fee section — of a proposal.

Marketers can often draft the project understanding, but clients gener-
ally want to see more than just their own words from the RFP. With a 
little research, or a quick interview with the in-house client manager/
advocate, marketers can also find out the why of the project — why it 
is being done, why it is being done now, what happens if it is delayed 
or canceled, etc.

Many marketers believe they can write a project approach, but I believe 
that this requires the technical knowledge of the engineer, architect, 
environmental specialist, or other technical person. However, many 
marketers can draft a project approach using previous similar projects 
to give the technical staff a draft for editing.

I don’t ask technical staff to face a blank page or screen. Many people 
have no problem crossing out an entire page or deleting an entire 
screen’s worth of text and rewriting from scratch, but can’t start from 
the blank page or screen. If I can’t provide a reasonable draft, I try 
to provide at least an outline to use as a “go by” in developing re-
quired technical text. When such guidelines are not possible, I make 
an appointment for a 10-minute interview, take notes, draft the section 
myself, and then ask the technical person to edit my writing.

I try to be as clear as possible about what I need and when I need it. 
I don’t give fake deadlines, ever! When you give a technical person 
a fake deadline, they invariably find out, and from that moment on 
they stop believing your deadlines. I give each person with a writing 
assignment a copy of the scope of work so they know what must be 
addressed, what the adjacent parts are, and who is writing them. And 
I’m very clear on why I have set up the internal deadlines as I have. 
Then I tell them to let me know if the assignment or deadline poses a 
problem they can’t solve on their own, and I help them find a solution.

If the person is brand new to the firm and its marketing process, or 

brand new to marketing activities, I spend some time with them and 
bring them up to speed on our process and how it works. A part of this 
training session is to help them see how proficiency in marketing and 
business development can help advance their own careers.

This training includes a few minutes spent discussing how long the 
selection process can take, especially when the project is for a public 
agency. I have seen public-sector selections take longer than a year, so 
this can be critical to a new person’s understanding of the “what will 
you work on tomorrow if we don’t sell a new project today?” concept.

If a technical person is seriously overloaded, I try to limit the scope of 
their assignment to something they can manage with their own project 
deadlines. Sometimes, it’s about refining my understanding of their 
part of the proposal, perhaps to enable me to draft something for them 
to edit. This is particularly helpful if the RFP has requested a detailed 
work plan in addition to an overall approach.

If nothing can be done to limit the scope of their assignment, I talk to 
their supervisor, department, or division manager to see who else might 
have the knowledge and time to complete that part of the proposal.

I do my best to not ask for the same information twice. After almost 
four decades as an A/E marketer, I know that technical folks get angry 
at marketing staff when we ask for the same information more than 
once. So I have developed a process and system to make sure that up-
dates to the database are captured when they occur and implemented 
when there is time to do so. This system distinguishes between updates 
strictly for the current proposal and updates to the database. The sys-
tem ensures that such updates are not lost before the database can be 
updated.

I make friends with the accounting staff. Instead of waiting for techni-
cal staff to alert me to a new project, a contract modification, or some 
other status change, I arrange for the person in accounting who opens 
new projects and tasks and changes fee and budget information to send 
me a copy of the relevant forms and the new Contract Scope sections. 
This allows me to draft project descriptions and updates for editing by 
the project manager, and create the first sentence of a résumé descrip-
tion for every person who works on the project.

The biggest challenge for me throughout the proposal process and re-
lated marketing activities is to remember that the technical staff whose 
help I need have a very different set of priorities from mine, that they 
are driven by a different definition of individual success, and usually 
work under a different set of instructions and expectations from their 
supervisors.

As long as I can demonstrate that I am trying to minimize their time 
away from billable hours — i.e., “real” project work — I can almost 
always get the cooperation I need from the firm’s technical staff, and 
get it within my time requirements.

BERNIE SIBEN, CPSM, is owner and principal consultant at The Siben Consult, 
LLC, an independent A/E marketing and strategic consultant located in Austin, 
Texas. Contact him at siben@sibenconsult.com or at 559-901-9596.
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This year’s hurricanes have devastated numerous areas throughout the 
United States, and engineers will be needed to assess the damage, clean 
up, and rebuild for years to come. However, these emergency condi-
tions do not free engineers and engineering firms from having to meet 
local licensing and business authorization requirements. Following is 
an overview of the requirements for each impacted jurisdiction.

Texas
Engineering firms that plan to take on work in Texas must be quali-
fied with the Secretary of State. Firms and sole practitioners must also 
register with the Texas Board of Professional Engineers (TBPE); this 
registration process is in addition to individual licensure in Texas. The 
TBPE requires that a firm have one full-time Texas licensed profes-
sional engineer on staff in order to register. Presently, the process of 
qualification with the Texas Secretary of State and registration with the 
TBPE may take as long as six weeks.

Individual engineers can apply through Dec. 4, 2017, for emergency 
temporary licenses to work in certain Texas counties impacted by Hur-
ricane Harvey. Temporary licenses will be valid for a period of 90 days 
and will not be renewable. It is highly recommended that any engineer 
who foresees long-term work in Texas start the process for a standard 
license concurrent with applying for a temporary license in Texas. 
Those with temporary licenses can provide services only through busi-
nesses registered with the TPBE.

Florida
Engineering firms must qualify with the Florida Department of State 
and receive a Certificate of Authorization from the Florida Board of 
Professional Engineers (FBPE). While the two steps can be pursued 
concurrently in Texas, the Certificate of Authorization application 
asks for evidence that the firm has already registered with the Florida 
Department of State. The FBPE requires that a principal officer (e.g., 
president, vice president, secretary, treasurer), director, manager, or 
managing member of the firm be licensed in Florida. 

Non-Florida firms can pursue a temporary Certificate of Authoriza-
tion, which is valid for one project and a period of up to three months. 
Although there is a small difference in the application fee, the Florida-
licensee requirements described above are the same for a temporary 

Certificate of Authorization and a full Certificate of Authorization. 
Typically, the qualification and authorization process can take four to 
six weeks in Florida; assume it will be somewhat elongated due to 
limited resources at the FBPE and an increase in the number of ap-
plications.

Florida also offers a temporary individual license, which is valid for 
one project and for a period of up to one year. The application process 
is the same as it is for a standard individual license, which has no limi-
tation on projects and is renewable biannually.

Puerto Rico
In Puerto Rico, firms must register with the Departamento de Estado. 
There is no separate registration or authorization process for firms with 
the Puerto Rico Board of Engineers. Typically, business registration in 
Puerto Rico can be accomplished online, but it is impossible to know 
at this point what the time frame for registration may be.

Although there is no registration process for engineering firms, the 
Puerto Rico Board of Engineers requires any individual who is offering 
or practicing engineering there to be licensed in Puerto Rico. Individual 
U.S. licensees may apply for licensure by reciprocity.

U.S. Virgin Islands
The first steps in the U.S. Virgin Islands are to register the business with 
the Office of the Lieutenant Governor and to procure a tax clearance 
letter from the Bureau of Internal Revenue. Next, engineering firms 
are required to apply to the Department of Licensing and Consumer 
Affairs for a business license. A firm must employ a USVI-licensed 
engineer in order to procure a business license.  

Individual U.S. licensees may apply for licensure by reciprocity. As of 
this writing, we are unable to estimate how long the business registra-
tion, business license, or individual licensure processes may take in the 
Virgin Islands.  

Whenever and wherever disasters occur, the spirit of the design profes-
sional typically shines brightly, but protect yourselves while protecting 
and assisting others. Business and compliance obligations cannot be 
ignored. 

This article will be updated at www.licensesure.biz as conditions 
change.

Help in an emergency
Business and licensing compliance essentials for engineering firms 

offering post-hurricane recovery services.
By Patricia A. Harris, Esq., LEED AP

PATRICIA A. HARRIS, ESQ., LEED AP, is founder and CEO of LicenseSure LLC 
(www.licensesure.biz). 
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Founded in 1855 with more than 24 campuses serving nearly 100,000 
students, Pennsylvania State University (Penn State) is the state’s larg-
est public university and has been ranked a leader in higher education 
for more than 150 years. The entire education system encompasses 
more than 23,000 acres and maintains close to 2,000 buildings and 
structures statewide.

To control costs and more efficiently manage and operate the huge 
number of facilities, the university realized that using BIM and GIS 
datasets to create a digital model would not be enough. The college set 
out to integrate the enormous amounts of asset, financial, space man-
agement, maintenance, project, and BIM data into a 3D reality mesh, 
creating a virtual campus model.

This virtual 3D campus would act as a single interface into the numer-
ous data sources the school relies on for daily and long-term operations 
and ensure that facility maintenance personnel could access the asset 
data to perform their jobs effectively. The project team decided to 
implement the virtual campus initiative at the school’s main campus, 
University Park in State College, which comprises 945 buildings and 
structures spanning 79 acres and occupied by 46,000 undergraduate 
students.

To timely and efficiently capture images and develop a precise real-
ity mesh of the numerous buildings, assets, and surrounding area, the 

team needed advanced reality modeling technology. Compounded 
by an additional serious data integration issue, the project required a 
collaborative, interoperable framework to integrate the disparate and 
disconnected datasets from the university’s custom enterprise data 
systems into the 3D virtual model.

Given the sheer size and number of structures and assets on the Uni-
versity Park campus, using traditional reality-capture technology such 
as 3D laser scanning was not a viable option. It is time consuming to 
capture the buildings and surrounding area and requires a large amount 
of work to stitch together separate models as a whole model. Using 
Bentley’s ContextCapture photogrammetry software simplified the 
process and enabled the team to quickly and cost effectively generate 
a highly detailed, geospatially accurate 3D reality mesh from digital 
aerial images.

A manned Cessna aircraft was flown approximately 1,000 feet above 
ground, and with a handheld high-resolution camera, the flight team 
captured almost 2,500 photos within two hours of flight time. The 
team used ContextCapture to process the images, and, relying on the 
automated capabilities of the software to create contextual content, the 
team produced a 3D texturized reality mesh in less than two days. 

The generated campus model is a large, 3D scalable mesh that includes 
detailed representation of each campus building, including enclosures, 
auxiliary structures, façades, hardscape, and landscaping elements, 
enabling more informed decisions regarding structural maintenance 
and reducing time necessary to survey existing conditions for retrofit 
projects. With 3D viewing capability in relation to the surrounding 
area, the reality mesh provides an understanding of spatial constraints 
prior to maintenance work, minimizing risk and improving safety.

A virtual campus initiative
3D reality mesh of Penn State’s University Park Campus 

generated with reality-capture technology.

software + TECH Channel Sponsor: Bentley Systems Inc. | www.bentley.com

Penn State’s main campus, University Park in State College, comprises 
945 buildings and structures spanning 79 acres.

Precisely detailed and geospatially accurate 3D reality meshes of 
campus facilities were generated from digital aerial images

through ContextCapture photogrammetry software.
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Interoperability facilitates data integration
The reality mesh generated by ContextCapture provided only one data 
source within the 3D campus model. To fully leverage reality modeling 
as a solution for asset maintenance and facilities’ management, the vir-
tual model needed to incorporate disparate asset, facility management, 
and other datasets residing in different information systems and stored 
in numerous formats. 

Penn State currently used a computerized maintenance and manage-
ment system (CMMS) to store, manage, and query data related to as-
sets and work orders focused on maintaining the campus assets. While 
each piece of data contained attributes of building name and number, 
the data was not associated with geospatial information, which made it 
difficult for facility managers to picture where the data is located and 
hard to enable additional planning tasks related to location require-
ments. 

According to Craig Dubler, facility asset management program man-
ager at Penn State, “The Office of Physical Plant (OPP) must rely on 
CMMS data as well as accurate locations to dispatch technicians. To 
date, there is a disconnect between CMMS data and accurate loca-
tions.”

The OPP provided the project team with GIS shapefiles representing 
the boundary of each campus building, as well as access to the CMMS 
data to incorporate into the reality mesh so the model ultimately could 
be used to improve asset management and maintenance efficiency. 
Bentley’s iModel Transformer enabled the integration of the work 
order data from the CMMS with the building shape files from the 
GIS, resulting in a cohesive, composite iModel without programming 
through rules and scripts defining how disparate types of information 
are related. 

The combined iModel was then integrated with the 3D reality mesh 
using MicroStation. Because both data sources were geo-located, the 
reality mesh overlaid the integrated data files. Leveraging Bentley’s 
interoperable reality and information modeling technology, the team 
implemented a successful integration framework to produce a rich 
3D virtual campus model, providing a better spatial interpretation of 
maintenance tasks.

Connected data environment optimizes asset management
To improve asset management and maintenance activities, the project 
team tied all crucial information into a comprehensive 3D reality mesh 
using MicroStation, which allowed stakeholders to search and query 
work order data using built-in query functions. The work order data 
files containing the query results can be selected, resulting in a high-
lighted display of the corresponding buildings in the virtual model that 
satisfy the search criteria. 

Using ProjectWise as the common platform for communication en-
ables the model to be viewed and accessed through a web browser. 
Bentley’s project collaboration software enables facility managers and 
other stakeholders to share documents that are associated with work 
order data, such as work order request forms, and generate a hyperlink   

to the document, providing easy access to these documents when que-
rying in MicroStation.

Working in a connected data environment using Bentley applications 
to manipulate the virtual model offers facility personnel the ability to 
visualize accurate locations of work orders, accelerating response time 
and improving performance. 

“Each year, Penn State University responds to over 70,000 calls for 
maintenance and produces over 46,000 work orders across our Univer-
sity Park campus,” Dubler said. 

With a single, intuitive interface, a user can select a building within 
the 3D model and pull up information about a job, the status of a work 
order, and the party responsible for the work. Facility managers can 
interactively move within the model to achieve desired maintenance 
information, for more efficient maintenance personnel distribution and 
scheduling, optimizing life cycle asset maintenance and management. 
Using the integrated 3D campus reality mesh within a collaborative 
environment enables real-time monitoring of campus operations, 
allowing better information into the hands of facility managers and 
maintenance staff.

Extending the scope of reality modeling
“The Virtual Penn State initiative using ContextCapture, iModel 
[Transformer], and ProjectWise to create an accurate and complete 
model of the campus and overlay CMMS data has provided both ini-
tial and potential benefits for maintenance activities for the Office of 
Physical Plant,” Dubler said. 

Penn State’s 3D reality mesh is much more than a means for access-
ing previously recorded data about its assets. It has the capability to 
provide asset data in real time, setting the groundwork for enabling 
workers to obtain up-to-the-second information about buildings and 
structures.

Although the reality mesh was integrated with facility data for this spe-
cific project, it also can be populated with other data sources for use in 
cases ranging from energy efficiency and environmental sustainability 
analyses, to generating master plans for future facility, transportation, 
utility, and security plans. Based on the successful use of the model for 
more efficient facilities personnel distribution and asset maintenance, 
the university is considering connecting its building automation sys-
tems and security systems to the 3D virtual model. In the near future, 
the reality mesh could offer access to current room temperature or 
show whether a security sensor has been tripped. This comprehensive 
reality modeling solution not only benefits campus facilities manage-
ment but also empowers the university to be proactive and extend the 
value of its campus services across all applications and throughout the 
infrastructure life cycle.

Information provided by Bentley Systems Incorporated (www.bentley.com).  
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sOFTWARE + TECH

Autodesk released a report, Civil Infrastructure Strategic Industry 
Foresight — The Digitalization of Infrastructure, that discusses how 
trends in technology are poised to deliver a profitable, resilient, and 
agile industry, and a better built environment. It is a companion to 
Autodesk’s previous report, Constructing with the Power of Digital                                        
(www.autodesk.com/campaigns/the-power-of-digital-for-construction), 
published in early 2017.  

According to the report’s Forward, population growth, urbanization, 
and economic expansion during the next 20 years are set to present a 
$57 trillion infrastructure challenge. Trends in technology are chang-
ing the way in which industry professionals plan, design, build, and 
maintain the world’s infrastructure; however, concerns remain for how 
to address risk and increase profits.

With an emphasis on BIM, big data, cloud computing, and analytics 
and the need to design for resiliency, taking into account the inter-
dependency of all adjacent infrastructure systems and new ways of 
delivering projects, Autodesk presents its vision for an “Era of Con-
nection.”

According to Autodesk, in the new era of smart cities, “connections 
provide the foundation for more holistic planning, where all kinds of 
infrastructure are connected to each other to optimize and prioritize 
needs and performance, minimize energy use, and make life more 
enjoyable and productive for the people who live in them.”

BIM is considered the “holistic platform” that is vital to meeting these 
demands and to reducing risk by providing better predictability and 
project outcomes. “Digitalized workflows and the interaction between 
digital models, people, social networks, and big data analytics will 
provide new insights to improve project predictability, long-term life 
cycle understanding, quality, safety, and costs,” Autodesk says. “They 
will redefine traditional workflows like never before and introduce an 
era of great potential, but also great business risk if not planned for and 
managed correctly by AEC firms.”

BIM adoption in the United States is being driven primarily by the 
private sector, according to Theo Agelopoulos, director, Infrastructure 
Strategy & Marketing for Autodesk, with airports particularly progres-
sive in implementation. The public sector plays a larger role in Europe 
and Asia, he said.

The industry is reaching a tipping point, Agelopoulos said, caused 
in part by a lack of engineering students and a productivity gap that 
is causing firms to re-evaluate their processes. In addition, the user 
experience with BIM is becoming easier.

Autodesk warns: “Given the velocity of technology development and 
its impact, infrastructure professionals need to overcome their tra-
ditional risk-averse perspective of new technology and processes to 
avoid being marginalized by outside entrants to the industry who will 
take advantage of the digitalization opportunity. Infrastructure execu-
tives should embrace these disruptive innovations, beginning with an 
internal audit of their firm’s digital capability compared to the standard 
of technology now available.

“Within this decade, the computer and designer/engineer will finally 
unite as co-creators of infrastructure, launching our 4th industrial 
revolution.”

The report’s Forward concludes: “Going forward, the role of infra-
structure planners, designers, and contractors fundamentally changes. 
Building the infrastructure right is no longer good enough. In this 
impending connected era, we now must answer the more important 
question: ‘Are you building the right infrastructure in the first place?’”

The Digitalization of 
Infrastructure

An ‘Era of Connection’ provides a foundation 
for more holistic design.

Information provided by Autodesk (www.autodesk.com).   
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The American Concrete Institute (ACI) announced the winners of the 2017 
Excellence in Concrete Construction Awards, who were honored during the 
Institute’s Concrete Convention & Exposition, Oct. 16, 2017 in Anaheim, 
Calif. The ACI Excellence in Concrete Construction Awards were created 
to honor the visions of the most creative projects in the concrete industry, 
while providing a platform to recognize concrete innovation, technology, and 
excellence across the globe. To be eligible for participation in the Excellence 
Awards, projects needed to be winners at a local ACI Chapter level and sub-
mitted by that Chapter, or chosen by one of ACI’s International Partners.  

An independent panel of industry professionals judged projects and selected 
winners based on architectural and engineering merit, creativity, innovative 
construction techniques or solutions, innovative use of materials, ingenuity, 
sustainability and resilience, and functionality.

The highest honor was presented to R·torso·C, Tokyo, Japan. This award is 
given to a project that demonstrates excellence in concrete innovation and 
technology, and stands out above all other entries.

This house is in the center of Tokyo, sitting on an area of 710 square feet. 
The clients are a married couple, sharing a passion for architecture and art. 
When they found a rare corner lot of land in central Tokyo, they knew they 
wanted to build a home with unique materials and construction methods. In 
high-density residential districts, one way to architecturally build is toward 
the sky — creating a high-level insulated audiovisual room respecting nature 
and the environment. It is the only direction that captures the feeling of the 
vastness of nature. The project team has studied this approach toward the sky 
as an element of nature for many years, and for this project they pruned away 

Concrete 
innovation honored

ACI announces winners of its annual
Excellence in Concrete Construction Awards

structures + buiLdings
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the corner of a rectangular volume to achieve this. For architecture on a small 
site, sectional and volumetric design becomes very important.

Cutting away the internal volume paradoxically creates a sense of spaciousness 
in the continuous four-story space inside. Large openings facing the sky are ef-
fective means to incorporate the feeling of vastness into the internal space. The 
chamfered corners not only provide a view to the sky from the internal space, but 
also for the people outside. There is a high-level, sound-insulated audiovisual 
room in the basement, and a spacious gallery and a Japanese room on the first 
floor. Functionality was prioritized on the second floor with a living room, din-
ing room, kitchen, and bathroom. The living room is a very small space, but a 
5-meter high ceiling and a large oblique triangular window — drawing in an 
abundance of external light — results in a cognition of spaciousness that is far 
greater than the actual space in terms of footage. The final design of this space 
was derived through a vast number of 3D models.

“Concrete has been and still is the main material used for the structure of con-
temporary architecture worldwide, a trend I believe will continue for a while,” 
said Yasuhiro Yamashita, Atelier Tekuto Co., Ltd.

The following projects won first and second place awards in six categories:

Repair & Restoration 
• 1st Place — Market Street Parking Garage Restoration, Wichita, Kan. 
• 2nd Place — Chillon Viaducts, Veytaux, Switzerland.

Mid-Rise Buildings
• 1st Place — Denver International Airport - Hotel Transit Center, Denver
• 2nd Place — Columbia University Medical and Graduate Education Building, New 

York City

Decorative Concrete
• 1st Place — Ryerson University Student Learning Centre, Toronto 
• 2nd Place — Lock 8 Skate and BMX Park, Port Colborne, Ontario

Low-Rise Buildings
• 1st Place — R·torso·C, Tokyo, Japan
• 2nd Place — Frick Environmental Center, Pittsburgh

High-Rise Buildings
• 1st Place — Embassy Lake Terraces, Karnataka, India
• 2nd Place — Premiere on Pine, Seattle

Infrastructure
• 1st Place — Johnson County Gateway, Overland Park, Kan.
• 2nd Place — Winona Bridge, Winona, Minn. 

Photos and design and construction details of the winning projects are available 
at www.concrete.org. 

Entries for the 2018 Excellence in Concrete Construction Awards are being accept-
ed now through April 2, 2018. Visit www.aciexcellence.org for more information.  

Information provided by the American Concrete Institute (www.concrete.org).  

The four-story R·torso·C house in 
the center of Tokyo sits on an area 

of 710 square feet.
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A new steel-concrete composite high-rise core wall system is revo-
lutionizing the design and construction of tall buildings, according to 
the American Institute of Steel Construction (AISC). The system uses 
two steel plates connected by steel spacing ties with the cavity between 
the plates filled with high-strength concrete. It provides the potential 
to shave months off the construction schedule — and reduces costs — 
compared with a traditional concrete core system. And, AISC said, the 
new system has “performed spectacularly” in laboratory tests.

This tall shear wall system was developed through a series of stud-
ies and advancements by Magnusson Klemencic Associates (MKA). 
“The system is an evolution of many years of our work with com-
posite steel columns, steel plate shear walls, and performance-based 
seismic design,” Jon Magnusson, senior principal at MKA, said. “Ron 
Klemencic has led the development of the system, working with MKA 
engineers, contractors, steel fabricators, university researchers, AISC, 
and obtained additional financial support from AISC and the Charles 
Pankow Foundation for the effort.”

This system is the first application of rapid tall composite shear wall 

construction. There have been other applications of shorter composite 
walls but not to this scale, and primarily for loads perpendicular to 
the wall. The tall shear wall effort has included research and lab tests 
of the system by Professor Amit H. Varma at Purdue University and 
Professor Michel Bruneau with the University at Buffalo. 

“Amit and Michel had completed research and development on short 
wall systems and their new work and contributions on the tall shear 
walls have been extremely valuable,” Klemencic said.

The system grew out of efforts to expedite and harden safety-related 
nuclear structures. AISC has published Specification for Safety-Relat-
ed Steel Structures for Nuclear Facilities (AISC N690-12s1, 2015) and 
a new design guide, Design Guide 32: Design of Modular Steel-Plate 
Composite Walls for Safety-Related Nuclear Facilities, co-authored by 
Varma, to facilitate their design and review.

Klemencic, chairman and CEO at MKA, recently received the distin-
guished engineering alumni award from Purdue University. During a 
recent presentation at Purdue, Klemencic offered advice to students 
and also showed a video that MKA produced as part of its construction 
study of this system on the Rainier Square project in Seattle. The study 
compared the speed of construction of a traditional concrete core and 
the new steel-concrete composite core. The result was dramatic. While 
the concrete core building took 474 working days to top out, the hybrid 
wall building took only 377 working days.

“The 97 working day difference equals 136 calendar days, which means 
the owner will benefit from four-and-a-half months lower contractor’s 

Core wall system expected to 
‘revolutionize’ high-rise construction

Magnusson Klemencic Associates develops a composite shear 
wall system with performance of concrete and speed of steel 

construction.

Coupled steel-plate test specimens, shown before concrete filling is added, have various spacing and quantities of 
cross ties and shear studs. Photo: AISC
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overhead and general conditions costs, four-and-a-half months lower 
financing costs, and four-and-a-half months of earlier rental income,” 
Klemencic said.

“The steel modules are fabricated in shops with quality control and 
automation,” Varma said. Because the steel framing doesn’t have to 
wait for the concrete core, the construction of which is far slower than 
the erection of the rest of the building’s steel frame, the system greatly 
speeds construction.

The system provides the strength, stiffness, safety, and serviceability 
of a reinforced concrete core without the negatives of rebar congestion 
and complex formwork. In addition, using the system means the entire 
structure is built to the tight tolerances standard in steel construction, 
rather than the broader tolerances permitted in concrete construction. 

“It fundamentally changes the game,” Klemencic said.

Time is saved by eliminating rebar installation and formwork construc-
tion. And without the need to wait for the concrete to cure, the core and 
perimeter steel can rise in tandem, resulting in much faster erection.

Currently, Composite Plate Shear Walls - Concrete Filled are addressed 
in AISC’s Seismic Provisions for Structural Steel Buildings (AISC 
341-16). Coupled Composite Steel Plate Shear Walls (CCSPSW) are 
allowed by AISC’s Specification for Structural Steel Buildings (AISC 
360-16), according to Larry Kruth, AISC's vice president of engineering 
and research.

“Purdue’s research project is scheduled to be complete mid-2019,” 
Kruth said. “In addition to this initial funding for the research being 
done at Purdue University and the University at Buffalo, AISC along 
with the Charles Pankow Foundation is funding a FEMA P695 study 
at both universities. When this study is completed in mid-2018, the 
CCSPSW is expected to be rated with an R Factor of 8, which is the 
highest Seismic Response Modification Factor of any shear wall system 
of any material.”

And the system is not just for use in seismic areas. “There is a great 
potential for the use of Coupled Composite Steel Plate Shear Walls in 
wind-controlled buildings,” Kruth said. “In fact, Rainier Square in Se-
attle, where the CCSPSW will be used first, is a wind controlled design. 
The other potential is not just for high-rise structures. This system is 
very desirable for use in low-rise structures due to its speed of construc-
tion, enabling the schedule to be shortened.”

A presentation on this composite coupled core wall system by Klemen-
cic and Varma is scheduled at the 2018 NASCC: The Steel Conference 
(April 11-13) in Baltimore. 

“This system represents the greatest innovation in steel in high-rise 
buildings in decades,” Magnusson said. “It offers the performance of a 
concrete core with the speed and benefits of steel construction.” 

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

Preliminary results of the first of six physical tests on coupled steel-plate 
composite shear-wall specimens indicate excellent behavior and cyclic 
performance. Photo: AISC
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Recent announcements of new developments are continuing to fuel 
Detroit’s rebuilding movement. Plans for new downtown mixed-use 
buildings and construction of neighborhood multi-family residential 
complexes represent types of projects that have not been seen in the 
city for decades. 

Mixed-use development downtown
Denmark-based Schmidt Hammer Lassen Architects announced that 
its first U.S. project is a mixed-use development in the heart of down-
town Detroit. Located at the center of the spokes that connect greater 
Detroit, the Monroe Blocks development is expected to have an impact 
far beyond its surrounding context; it will become a destination, an 
icon for the future development of Detroit, the firm said. The new 
development will combine downtown Detroit’s first high-rise office 
tower in a generation with more than 480 residential units. 

Schmidt Hammer Lassen has been working in close collaboration with 
developer Bedrock Detroit, local architects Neumann Smith, engineer-
ing firm Buro Happold, and landscape architects SLA to imagine a 
development that re-establishes historic alleyways, introduces new 
public plazas and green space while prioritizing the public realm both 
indoors and out. The new office tower will offer a combination of large 
floor plates, tall ceiling heights, and access to sunlight currently un-
precedented in downtown Detroit. 

A mix of uses allows space for varied activities complimenting each 
other to make safe, vibrant 24-hour public spaces. Functions include 
office, residential, high-street retail, grocery stores and food markets, 
entertainment, sport and leisure facilities, and the potential for exhibi-
tion spaces and performance venues.

Kristian Ahlmark, senior partner at Schmidt Hammer Lassen, empha-
sized the context of the project: “Detroit is a unique place, I believe 
everyone living in the Western World has at some point been influ-
enced or touched by Detroit. We all know or can relate to its legacy 
— the U.S. automobile industry, the architecture of Albert Kahn and 
Woodward, and obviously the music. We are honored that our first U.S. 
project is happening in this great city. From our earliest visits, we ex-
perienced the unique optimism, energy, and entrepreneurial spirit that 
defines Detroit. This project is very much a part of that movement. The 
challenge has been to create a new way of defining central business 
districts as a diverse and multifunctional area for the benefit of the 
wider community.”

The Monroe Blocks project is an important piece in the puzzle for 
downtown Detroit’s development, connecting some of the city’s key 
central public spaces — Cadillac Square, Campus Martius, Library 
Square, and Woodward. These new connections will not only bind 
the city center but will also enrich, strengthen, and unify the already 
popular public spaces.

“What we’re doing from a public space standpoint within the develop-
ment is going to be special,” said Dan Mullen, president of Bedrock’s 
real estate arm. “It’s not just a big, tall building. It’s a big, tall building 
that interacts with street level and public spaces throughout. There’s 
going to be different pods and nods of great spaces to hang out and for 
people to get together.”

“From day one, we have been working alongside a team of cross-
disciplinary experts — both local architects, engineers, historical 
experts, and many others,” Ahlmark said. “We try to gather as much 
relevant information and feedback as possible early in the process. By 
doing this open process, we aim to establish a sense of ‘best practice’ 
amongst all stakeholders.

“Our Scandinavian heritage has a strong influence on the way we ap-
proach city building on this scale. We always try to think urbanism, 
city space, and the built environment in that order. In Detroit, we found 
many existing spaces that held a great amount of urban qualities, but 
laid undefined due to the vast amount of open space. Our project is 
very much about stitching together and re-establishing some of the 
indisputable qualities of the original master plan. At the same time, 
we aim to frame a new contemporary approach to city life — build 

Detroit revitalization 
supports new construction

Schmidt Hammer Lassen Architects and McIntosh Poris Associates 
lead a building resurgence in mixed-use and residential development. 

The new Monroe Blocks office tower — downtown Detroit’s first high-rise office tower 
in a generation — will offer a combination of large floor plates, tall ceiling heights, and 

access to sunlight. Image: Schmidt Hammer Lassen Architects
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on some of the keywords that Detroit is made of: 
density, dynamic, and diversity.”

The Monroe Blocks development is set to break 
ground in early 2018, with completion in early 
2022.

New ground-up communities
For 22 years, McIntosh Poris Associates has 
been on a mission to transform buildings, com-
munities, and urban centers to meet the demands 
of a modern-day Detroit. Now, it’s working with 
local developers, private companies, and com-
munity stakeholders to design new, ground-up, 
multi-family residential complexes in Detroit-area 
neighborhoods. The architects’ expertise in lead-
ing creative redevelopment programs has been 
sought out as a result of successfully revitalizing, 
building, and strengthening Detroit communities. 
With one new building complete, and three an-
ticipated for completion this year, McIntosh Poris 
Associates is contributing to the city’s upswing. 

“Ground-up buildings are new territory for De-
troit,” said Michael Poris, AIA, principal of the 
award-winning architecture, interiors, and urban 
design firm. “Many people associate Detroit with 
renovations and adaptive re-use developments, 
but the market is changing and revenue finally 
supports new construction.”

McIntosh Poris Associates said it has collaborated 
with developers to deliver multi-tenant complexes 
designed with high value and uncompromising 
quality to attract tenants seeking urban living, 
while ensuring projects are built on time and cli-
ents receive a return on investment. An influx of 
young, educated creatives and professionals has 
inspired a reinvention of lifestyle communities to 
provide walkable access to work, shopping, din-
ing, and entertainment.  

Additionally, residents unable to afford rising 
housing costs in surrounding neighborhoods de-
sire market-driven prices with comparable ameni-
ties. McIntosh Poris Associates’ four new multi-
tenant developments — 3909 Woodward Garden 
Apartments and DuCharme Place in Detroit, and 
Floyd Lofts and 750 Forest in Birmingham — 
provide solutions to these city-wide dilemmas 
with intelligent planning, humanistic design, and 
market-rate values.

These ground-up residential complexes add to 
McIntosh Poris Associates’ portfolio of multi-
family developments. Throughout the years, the 

Schmidt Hammer Lassen Architects’ new development will feature more than 480 residential units. Image: 
Schmidt Hammer Lassen Architects
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firm has helped save many of Detroit’s 20th-century landmark build-
ings, historic districts, and iconic neighborhoods. The restoration and 
preservation of Detroit sites has led to successful conversions of many 
vacant, historic buildings into mixed-use and multi-tenant living units. 

Revitalizing Detroit’s main boulevard
The five-story, mixed-use 3909 Woodward Garden Apartments was 
completed as part of the final phase of a 15-year-long development 
to bring new life to the 3900 block of Woodward Avenue in Detroit’s 
Midtown District. The building features 11,000 square feet of com-
mercial, retail, and educational space on the ground level, including the 
Michigan Research Studio and Comcast XFINITY store and business 
center (both designed by McIntosh Poris Associates), and 61 market-
rate rental apartment units consisting of studio, one-bedroom, and two-
bedroom units on floors two through five.  

The light-filled units feature high ceilings, abundant windows, exposed 
steel columns and ceilings, bamboo floors, and open plans. The ar-
chitects developed a loose interpretation of a “masonry exterior” and 
designed the façade with a fiber-cement rainscreen panel system. The 
façade introduced the use of color and a panel joint composition. The 
building’s amenities include access to an outdoor terrace located on 
the second floor, which provides a private retreat and ensures all units 
benefit from natural light.

First lifestyle community in 40 years
The 185-unit, $45 million luxury apartment complex DuCharme Place, 
adjacent to Detroit’s Mies Van der Rohe Historic District in Lafayette 
Park, will be the area’s first new community in more than 40 years. 
The complex will comprise four mid-rise buildings, with luxury resi-
dences, totaling 188,500 square feet. It will include studio, one-, and 
two-bedroom rental apartment units ranging from 500 to 1,100 square 
feet. DuCharme’s location in one of Detroit’s most venerated examples 
of modern architecture and urban planning, Lafayette Park, inspired 
the architects to continue Mies’ legacy by choosing materials, such as 
brick, metal, and glass, that recall the modernist palette.  

The contemporary and energy-efficient design will feature an exterior 
insulated rainscreen, locally glazed brick cladding, and the largest live 
green roof terrace in Detroit, complete with Zen garden, fitness center, 
lawn, and swimming pool. The organization of buildings around court-
yards and nature are based on Mies’ plans at Lafayette Park.

Nearby neighborhoods 
The two-and-one-half-story, 8,905-square-foot Floyd Lofts in Birming-
ham, Mich., about 20 miles from downtown Detroit, will be designed 
as a multi-family apartment residence, featuring eight one- and two-
bedroom units, with balconies in each unit offering scenic views to the 
adjacent park. The market-rate rental apartment units, ranging from 
800 to 1,140 square feet, are designed to have a loft-like feeling with 
large windows and an open floor plan. The first-floor one-bedroom 
units will have a private entry, while the second-floor units will feature 
16-foot-tall ceilings to accommodate a 400-square-foot mezzanine for 
an additional bedroom, office, or den.  

The building addresses housing needs for young professionals and mil-
lennials seeking new construction apartments under 1,200 square feet. 
Its contemporary design — combined with the walking distance to 
downtown Birmingham, park view, and surrounding neighborhood — 
provides residents the amenities they need for enjoyable urban living 
in one of the most walkable communities in Michigan. 

The 37,400-square-foot, mixed-use 750 Forest, also in Birmingham, 
Mich., will include 22 for-purchase condo units with terraces and 
balconies. The mid-rise building will be divided in two zoning clas-
sifications with three stories on the east half and five stories on the 
west half. First-floor amenities will include 850 square feet of retail 
space, as well as the residential lobby, fitness room, package room, and 
utility areas. The building will feature common areas for residents on 
the third-floor rooftop, which will include a seating area, fire pit, social 
space, and dog run. A small basement under the residential lobby will 
provide individual storage units. 

Information provided by Schmidt Hammer Lassen Architects (www.shl.dk) and 
McIntosh Poris Associates (www.mcintoshporis.com).      

Schmidt Hammer Lassen Architects designed the office tower to interact with street 
level and public spaces. Image: Schmidt Hammer Lassen Architects

DuCharme Place, adjacent to Detroit’s Mies Van der Rohe Historic District in Lafayette 
Park, is the area’s first new community in more than 40 years. Image: McIntosh Poris 
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The 2017 Sherwin-Williams Impact Award recognizing outstanding 
water and wastewater projects goes to an infrastructure rehabilitation 
contractor with a big heart and a rural community in desperate need 
of infrastructure repairs. For the winning project, Carolina Manage-
ment Team (CMT) rehabilitated the chlorine contact chamber at the St. 
Pauls, N.C., wastewater treatment plant at no cost. 

The Sherwin-Williams Impact Award program recognizes application 
contractors, specifiers, and owners for excellence on North American 
water and wastewater projects that have a compelling effect on the in-
dustry with regard to public safety, asset protection, and infrastructure 
life cycle improvement. Eligible projects included any water-related 
structure that was new, restored, or rehabilitated in 2016 and was com-
pleted using coating and lining materials from Sherwin-Williams Pro-
tective & Marine Coatings.

An independent panel of water industry experts rated entries based on 
the difficulty of the project, how the contractor overcame challenges, 
what solutions the contractor provided to the owner, the owner’s satis-
faction of the outcome, and the overall uniqueness of the project. The 
company announced the winners at the Water Environment Federa-
tion’s Annual WEFTEC Conference in October.

“The Sherwin-Williams Impact Award honors demanding water and 
wastewater projects and recognizes those professionals committed to 
enhancing infrastructure to improve public health and safety,” said 
Kevin Morris, market segment director, Water & Wastewater, Sherwin-
Williams Protective & Marine Coatings. “Award submissions included 
many standout projects, from wastewater treatment plants to water 
towers, that demonstrated excellence in the use of high-performance 
protective coatings to combat corrosion and extend asset lives.”

Chlorine contact chamber rehab
CMT and the town of St. Pauls, N.C., won the 2017 Sherwin-Williams 
Impact Award for a project that solved a community’s desperate 
infrastructure needs via a benevolent program. Faced with a lack of 
funds to repair its deteriorating wastewater treatment plant, the town 
of St. Pauls turned to CMT’s charitable “CMT Gives Back” program. 
As part of its 2016 program, the Asheville, N.C.-based infrastructure 
rehabilitation contractor donated materials and services to rehabilitate 
the chlorine contact chamber at St. Pauls’ wastewater treatment plant at 
no cost — a donation topping $46,000 in estimated value.

St. Pauls’ chlorine contact chamber was in urgent need of repair fol-
lowing more than 50 years of deterioration from the highly corrosive 
process of using chlorine to disinfect wastewater. The chambers’ 
baffled basins, which temporarily detain wastewater while chlorine 
disinfection occurs, were thinning and risked crumbling if repairs were 
not performed soon. The town first applied for grant funding to make 
the necessary repairs and then applied to the CMT Gives Back program 
after being turned down for a grant.

Now in its sixth year, the CMT Gives Back program is a statewide 
program in North Carolina that identifies municipalities in need of wa-

Water and wastewater 
infrastructure rehab

Sherwin-Williams announces 2017 Impact Award winners.

St. Pauls, N.C., chlorine contact chamber
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ter or wastewater infrastructure rehabilitation services. CMT picks one 
deserving project annually and donates the time, talent, and materials 
to complete the project as a gift to the municipality.

For the St. Pauls project, CMT’s crew first removed contaminants from 
the contact chamber’s severely deteriorated concrete substrate and 
then applied mortar to rebuild the surface profile. To address moisture 
penetrating the chamber’s floor, the crew next applied FasTop MVT 
Moisture Control System. Finally, the crew applied a primer coat of 
Dura-Plate 235 Multi-Purpose Epoxy followed by one coat of Sher-
Flex Elastomeric Polyurethane to the walls and floor of the structure. 
Additionally, the crew used Macropoxy 646 Fast-Cure Epoxy and 
Acrolon 218 HS Acrylic Polyurethane to restore valve stands and in-
fluent piping, as well as Sher-Crete Flexible Concrete Waterproofer to 
protect the exterior of the contact chamber.

CMT’s rehabilitation efforts restored the chamber, which was built in 
1964, to like-new condition, preparing it for many years of continued 
service. In addition, the donated materials and services saved signifi-
cant funds that St. Pauls can now use for other critical infrastructure 
projects.

“The tremendous benevolence that Carolina Management Team offers 
each year to local municipalities via its CMT Gives Back program 
is a testament to the care and compassion that water and wastewater 
professionals have for their communities,” Morris said. “Water is the 
elixir of life, and without concerted efforts like CMT’s to restore in-
frastructure for those in need, more and more communities would be 
facing the worries of losing access to this vital asset.”

 Water tower recoating
A patriotic-themed water storage tank recoating project shares the dis-
tinction of being named a co-runner-up for the 2017 Sherwin-Williams 
Impact Award. Cincinnati, Ohio-based UCL Inc. and Lake Odessa, 
Mich.-based Dixon Engineering, Inc. teamed up to recoat a multi-leg 
elevated water tower for the City of Findlay, Ohio. Findlay’s 2 million-
gallon north tower, which is visible from Interstate 75, needed recoat-
ing, and the community wanted to honor its veterans by presenting a 
large thank you for their sacrifices on this airborne canvas. 

The newly coated tower features a patriotic red, white, and blue design 
resembling an American flag. Its tank portion is coated in blue and fea-
tures white stars and lettering stating, “Findlay Salutes Veterans.” The 
tower’s base is white, and its 14 legs alternate between red and white.

To recoat the tower, applicators first pressure washed and prepared the 
steel substrate to the SSPC-SP1 Solvent Cleaning standard. Next, they 
applied a primer coat of Macropoxy 646 PW, a high-solids, high-build 
polyamide epoxy that ensures adequate protection of sharp edges, cor-
ners, and welds. Finally, they applied two coats of Acrolon Ultra for the 
white coloring and Fluorokem HS for the red and blue coloring. Both 
products were chosen for their long-term aesthetics on high-visibility 
structures, including their attractive gloss appearance and long-term 
color and gloss retention. The products will help the City of Findlay 
significantly extend its maintenance and recoat cycle for the tower.

Water tank restoration
Another water storage tank restoration shared the distinction of co-
runner-up for the 2017 Sherwin-Williams Impact Award. This project 

Patriotic-themed water storage tank in Findlay, Ohio.
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involved the interior relining and exterior recoating of a 4.5 million-
gallon potable/fire water reservoir for the Mukilteo Water and Waste-
water District in Mukilteo, Wash. HCI Industrial & Marine Coatings 
Inc., based in Brush Prairie, Wash., restored the tower under challeng-
ing conditions, including a short project window and close proximity 
to parking areas. Seattle-based Gray & Osborne Inc. served as the 
consulting engineering firm for the project.

The 80-foot-diameter by 120-foot-tall tank is located at Paine Field 
(also known as Snohomish County Airport), adjacent to an airplane 
manufacturing facility, and serves as a public water supply for 
Mukilteo residents, as well as a reservoir for the airplane facility’s fire 
suppression systems. Per a municipal agreement, the tank can only be 
taken out of service for about eight weeks every three years. HCI was 
therefore bound by a contract to reline the tank’s 50,000-square-foot 
interior and return the tank to service within 50 days — from drawing 
down the tank to refilling it to 800,000 gallons.

After emptying and cleaning the tank interior, HCI crew members first 
abrasive blasted the steel to SSPC-SP10 and then applied 25 to 35 mils 
of SherPlate PW Epoxy, an edge-retentive, ultra-high solids coating 
engineered for immersion service. To manage environmental condi-
tions inside the tank, HCI set up compressors, air driers, a dehumidi-
fier, and heat banks. HCI completed the interior lining and returned the 
tank to service in 47 days, three days ahead of schedule.

When recoating the tank’s exterior, the HCI crew encountered no man-
datory time restrictions. However, crew members had to be especially 
careful of overspray, as a road, parking area, and airplane assembly 
areas border the tank. Containment systems set up around the scaffold-
ing protected the surrounding area to meet the airport’s foreign object 
debris requirements.Due to the 50-day return-to-service window, HCI-
had to topcoat the tank’s exterior when it was partially full, which is 
not ideal due to the potential for condensation and uneven temperatures 
across the substrate. However, HCI’s selection of Acrolon Ultra HS 

alleviated any concerns, as the high-performance coating has outstand-
ing application characteristics.

Pipe recoating
In addition to its award-winning project, CMT also secured honorable 
mention status for a difficult pipe recoating project for the Kerr Lake 
Regional Water System (KLRWS) located in the City of Henderson, 
N.C. The filter pipe gallery at the Kerr Lake Regional Water Treatment 
Plant (WTP) was deteriorating, with flaking paint and visible corrosion 
indicating that rehabilitation would be necessary to extend the life of 
this important system. The system is so critical to operations that it 
could not be taken out of service for maintenance, forcing CMT to 
conduct surface preparations inside a working water treatment plant 
and coat pipes that were sweating due to condensation.

With the filter pipe gallery still in service, CMT was unable to sand-
blast the assets, as this surface prep method is not practical inside an 
operational water treatment plant. Instead, the crew devised a two-step 
surface preparation process. First, the team soda blasted surfaces per 
SSPC-SP1 Solvent Cleaning guidelines, removing a significant amount 
of rust and the existing coating, while lightly abrading the remaining 
coating. Next, the crew used hand and power tools to clean the many 
pipes, nuts, bolts, and flanges, removing all remaining loose mill scale, 
rust, and coatings, as well as tightly abrading and profiling any remain-
ing coatings to leave an SSPC-SP2/SP3 surface.

Next, CMT crewmembers had to contend with priming and coating the 
filter gallery assets, some of which had damp exteriors due to conden-
sation. For the primer coat, CMT selected Euronavy ES301, a surface- 
and humidity-tolerant epoxy technology that can be applied with no 
dew point restrictions over damp steel surfaces and over flash-rust. The 
company specified the product not only due to its ability to be used on 
damp substrates, but also for its high edge-retention properties, which 
helped to coat the sharp edges of the numerous nuts, bolts, and flanges 
found throughout the filter pipe gallery. For the intermediate coat and 

Water storage tank restoration in Mukilteo, Wash.
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topcoat, CMT applied two coats of Corothane I HS, a moisture-cured 
polyurethane designed for high-humidity applications such as the 
treatment plant’s condensing pipes. The crew applied the Euronavy 
ES301 coat at 4-8 DFT and the Corothane I HS coats at 3-5 mils DFT 
per coat.

Using the two humidity-tolerant technologies enabled CMT to restore 
the filter pipes and surrounding components with minimal disruptions 
to the Kerr Lake Regional WTP’s operations.

Information provided by Sherwin-Williams Protective & Marine Coatings 
(http://protective.sherwin-williams.com).  

Pipe recoating project for the Kerr Lake Regional Water System in Henderson, N.C.
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On Oct. 29, 2012, Hurricane Sandy made history as the largest Atlantic 
hurricane on record when it made landfall near Brigantine, N.J. With 
wind gusts in excess of 75 miles per hour and storm surge that inundat-
ed much of the New York and New Jersey coasts, the storm killed more 
than 100 Americans and caused more than $50 billion in damages.

In the five years since the storm, the U.S. Army Corps of Engineers 
(USACE) has supported repair and recovery efforts throughout the 
Northeast. Those efforts have taken place in phases as USACE first 
supported immediate life and safety missions on behalf of the Federal 
Emergency Management Agency in the days, weeks, and months fol-
lowing the storm. Then, work shifted to repairing and restoring exist-
ing projects. Today, the focus is on constructing projects that were not 
yet built when the storm struck, as well as longer-term efforts to reduce 
risk for coastal communities.

In January 2013, Congress passed the Disaster Relief Appropriations 
Act, which provided more than $5 billion to USACE for restoration 
and construction of federal projects in impacted areas. Most of the 
Army Corps’ recovery program lies within the North Atlantic Division, 
particularly in New York and New Jersey.

Joseph Forcina leads the Hurricane Sandy Coastal Management Divi-
sion, overseeing a program of 158 projects.

“To date, we’ve accomplished a tremendous amount of work in part-

nership with our sponsors and private industry,” said Forcina. “But we 
still have a sense of urgency — we want to finish projects as quickly 
as possible because it means we’re lowering storm risk for those com-
munities.”

Forcina explained that the overall recovery program has several cat-
egories of projects and studies. The restoration of 25 existing Coastal 
Storm Risk Management projects has been fully completed. The vast 
majority of Operations and Maintenance projects — most of which 
involve clearing waterways for navigation — have been completed. 
Numerous studies and smaller projects have moved forward.

Building out the blueprint
The largest category within the recovery program involves construct-
ing Coastal Storm Risk Management projects that were authorized by 
Congress, but not yet built when the storm struck — in most cases due 
to insufficient funding or a lack of real estate easements. This work 
represents $3.3 billion of the $4.6 billion program.

Most of the projects involve constructing engineered dune and berm 
systems to reduce risk to the infrastructure behind them while some 
projects include features such as seawalls, tide gates, floodwalls, le-
vees, and pump stations. The Army Corps’ New York and Philadelphia 
Districts have the lion’s share of this work.

New York District has fully completed two projects; has finished con-
tracts for another four; and is working through approval processes and 
interagency coordination on the massive Fire Island to Montauk Point 
Project in New York and three projects in northern New Jersey.

“There have been challenges, but we’ve worked to prioritize actions 
such as reviews and advancing the design for some of the projects — 
this has been helpful to line everything up to go to construction,” said 
Anthony Ciorra, chief of New York District’s Coastal Restoration and 
Special Projects Branch. “Many of the hurdles in terms of approvals 
are behind us; once we’re in construction, things move forward pretty 
quickly.” 

On five-year anniversary, Army Corps continues 
Hurricane Sandy recovery efforts.

Reducing coastal 
storm risks

The U.S. Army Corps of Engineers pumps and spreads dredged sand to rebuild beaches. Photo: USACE

WATER + STORMWATER
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Ciorra highlighted a study — the South Shore of Staten Island — that 
has been completed and is now in the design phase.

“That’s an important milestone as this area was so impacted by the 
storm — 24 people lost their lives there,” said Ciorra. “We anticipate 
awarding the first contract for this project in 2019.”   

For neighboring Philadelphia District, three of the so-called “autho-
rized, but not yet constructed” projects have been completed in New 
Jersey and two more are currently under construction, including the 
14-mile dune-and-berm beachfill between Manasquan Inlet and Bar-
negat Inlet. This stretch of coastline includes the community of Man-
toloking, whose access to the mainland was breached during Hurricane 
Sandy.

The Norfolk District’s Willoughby Spit dredge and sand placement 
project was completed in May 2017, bringing the total number of com-
pleted “authorized but not yet constructed projects” to six. Between 
these six projects and the initial restoration of other projects, the work 
has been non-stop within the North Atlantic Division.  

“Since the spring of 2013, we’ve been dredging and pumping sand 
onto beaches pretty much continuously,” said Jeff Gebert, a Hurricane 
Sandy Coastal Planning Expert with the Philadelphia District. “That 
amount of work is certainly unprecedented for us.”

The concentration of so much dredging has required coordination with 
private industry and other USACE Districts to balance the workload. 
“One of our biggest concerns was whether private industry would be 
able to support the program over a number of years,” said Forcina. 
“We’ve had challenges, but to date, we’ve worked very successfully 
with the dredging industry to implement projects on time and on bud-
get.”

Seeking future solutions
While construction continues along the coastline, USACE has also 
undertaken studies aimed at making communities more resilient. 
Congress directed USACE to conduct the North Atlantic Coast Com-
prehensive Study, an interagency endeavor that developed shared tools 
to assess coastal flood risks and identify potential solutions to reduce 
those risks across the region.

The study that wrapped up in early 2015 identified nine focus areas 
that needed further evaluation. USACE has worked with states and lo-
calities to sign agreements and begin analyses for the following areas: 
New York-New Jersey Harbor and Tributaries; Nassau County Back 
Bays, N.Y.; New Jersey Back Bays; Washington, D.C. and Metropoli-
tan Area; and the City of Norfolk, Va. Two other studies — Delaware 
Inland Bays and Delaware Bay Coast and the City of Baltimore — are 
expected to have agreements in place soon.

The studies are analyzing various solutions to flood risks in bay en-
vironments, along rivers and tributaries, and behind barrier islands. 
From an engineering standpoint, this can prove difficult.   

“The technical solution on the oceanfront is fairly simple from an en-
gineering standpoint — typically, we rebuild and replicate a dune and 
a berm in front of development to reduce risk from coastal storms,” 
said Gebert. “But on the bay, there is often no single, simple technical 
solution.”

Gebert explained that in New Jersey bay environments, the problem is 
tied to storm surge pushing water into bays through coastal inlets and 
elevating the water surface elevation of the bay.

“You can treat the problem regionally by building barriers at coastal 
inlets or you have to deal with it locally,” he said.

In our nation’s capital, the study area contains a convergence of critical 
infrastructure that the region’s local governments, businesses, institu-
tions, and communities depend upon, including water, energy, and 
communication utilities; transportation hubs; federal buildings and 
military installations; as well as significant national monuments and 
cultural treasures. The Washington, D.C. and Metropolitan Area Study 
looks at how to protect these important shared resources from flood 
damages.

The Dredges Liberty Island (front), Dodge Island, Padre Island, and Terrapin Island, of 
Great Lakes Dredge & Dock Company, transit offshore to dredge sand and pump it 
onto Long Beach Island, N.J., in June 2013. The work is part of a larger effort by the 
U.S. Army Corps of Engineers to restore its Coastal Storm Risk Management projects. 

Photo: USACE
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USACE teams will be looking at a suite of solutions as part of the multi-
year studies, including systematic measures such as storm-surge barri-
ers; structural measures such as seawalls and bulkheads; non-structural 
measures such as elevating homes; and nature-based features such as 
restoring marshes (see Figure 1). While the size and shape of future 
solutions is still to be determined, what has already been put in place is 
clear and considerable.

“This is a $5 billion program — that’s approximately the same size as 
the national USACE Civil Works budget in a given year,” said Forcina. 

“The Districts have performed extraordinarily throughout this process 
with few additional resources. And we have also been greatly helped by 
the efforts of the states, municipalities, and private industry.”

WATER + STORMWATER

In October, AECOM released its LA River Gateway revitalization pro-
posal, an integrated framework that, if fully implemented, can create 
benefits for communities along the river’s banks while helping gener-
ate new economic prospects, the firm said. The comprehensive pro-
posal, which can be found at www.aecom.com/larivergateway, defines 
an approach that helps deliver catalytic projects that align with existing 
plans and goals, while focusing on responsible and practical strategies 
for achieving future benefits.

“The revitalization of the LA River is one of the most transformational 
opportunities for Los Angeles in generations and we are deeply com-
mitted to designing and building our hometown’s infrastructure to 
better serve our communities,” said Kelli Bernard, chief executive of 

AECOM’s LA Metro region. “To create the LA River Gateway frame-
work, our team of urban designers, planners, economists, civil engi-
neers, and water and transportation infrastructure experts collaborated 
over the last year, analyzing and developing an integrated approach 
for the revitalization of the LA River in order to enhance the quality 
of life for communities along its banks while increasing economic op-
portunities.” 

AECOM’s proposal examined a specific four-mile stretch of the LA 
River between the Elysian Hills, just below Dodger Stadium, south to 
the 10 Freeway below 7th Street and the Arts District. The area presents 
an opportunity to create open spaces and parks. Due to a significant 
amount of entitled and developable parcels, the region is also capable 
of delivering new and affordable housing and employment opportuni-
ties without disrupting the character of surrounding neighborhoods.

“Rivers are no longer the industrial corridors of yesterday. They are 
being re-evaluated as the new hearts of cities, as places where neigh-
borhoods come together across the socio-economic spectrum, where 
ecologies are restored, where modern and clean transportation replaces 
the dirty, the inefficient, and the out of date. Rivers are where businesses 
are re-investing in new jobs and new housing,” said Stephen Engblom, 
senior vice president and global director of AECOM’s Global Cities 
Initiative. “The LA River has the potential for visitors and residents to 
come together and celebrate life in new ways.”

LA River Gateway framework marries existing 
projects to create an integrated plan.

Information provided by the U.S. Army Corps of Engineers. To learn more 
about the North Atlantic Division’s Sandy recovery progress and future 
plan, visit http://www.nad.usace.army.mil/Sandy. 

To learn more about the North Atlantic Coast Comprehensive Study, visit 
http://www.nad.usace.army.mil/CompStudy.

Figure 1: Communities should consider adopting a combination of strategies that emphasize wise use of the floodplain and include structural, non-structural, natural 
and nature-based features, and programmatic measures to manage risk. Image: North Atlantic Coast Comprehensive Study

AECOM proposes 
Los Angeles River 

revitalization



december 2017          csengineermag.com          39

AECOM’s proposal examined a specific four-mile stretch of the LA River that presents an opportunity to create open spaces and parks. Image: AECOM

AECOM’s framework is guided by the City of Los Angeles’ sustain-
ability goals as its foundation. Through the company’s proprietary 
Sustainable Systems Integration Model software, it was able to esti-
mate the costs and benefits of various planning strategies based on 
environmental, social, and economic outcomes. The potential benefits 
include greater public access to the LA River and open space, improved 
ecological sustainability, increases in mobility and neighborhood liv-
ability, new affordable housing options, and job centers. These focus 
areas were adopted and taken directly from the City of Los Angeles 
Sustainability pLAn, in conjunction with land use and community 
plans, keeping the LA Gateway framework aligned with existing and 
approved plans.

“No single entity can afford to take on a project of this scale by itself. 
It’s only through open collaboration with community and business 
stakeholders that plans can be executed to create more green space, 
increase housing options, and build employment around key transpor-
tation hubs in order to improve livability for Angelenos in the region,” 
said Bernard. “This entire approach involves listening and interacting 
with citizens, neighborhoods, land owners, and environmental organi-
zations.”

Information provided by AECOM (www.aecom.com).   

The Engineering Behind Fabric Buildings
 
Attend this webinar to learn the advantages of 
engineered fabric structures and why engineers are 
specifying fabric structures for everything from 
sports centers and entertainment venues to bulk 
storage facilities to military uses and hangars. 
 
You will learn: 
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Factors that determine the quality and longevity of a fabric structure
Benefits of fabric structures for a variety of applications 
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rigid steel frame
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A variety of products are available to protect shoreline embankments from ero-
sion. Both biodegradable and non-degradable Erosion Control Blankets (ECBs) are 
designed to cover mild vegetated slopes to protect against surface erosion and seed 
loss before vegetation is established. As the slope gradient increases, non-degradable 
synthetic Turf Reinforcement Mats (TRMs) offer the next level of protection — but 
their performance is limited when the slope angle increases and the slope is exposed 
to water contact and saturated conditions.

3D deep slope-surface protection
GEOWEB 3D soil confinement can meet those challenges through the system’s deep 
3D cellular structure. The cellular network encapsulates infill within each cell and 
functions as anchored containers in the upper soil layer — minimizing movement and 
potential for migration of the embankment materials. Stabilization of the shoreline 
slope-surface materials prevents severe erosion and controls rill and gully formation 
— especially in areas of concentrated sheet flow and over erosive soils.

GEOWEB protection systems are also flexible solutions that can be designed with a 
variety of infill types depending on slope vertical height, slope length, slope angle, 
depth of flow, anticipated high water level, and flow velocities — as well as wave 
action or ice push. Typically, the GEOWEB slope protection system is anchored with 
either steel, or fiberglass ATRA anchors. But, a tendoned anchoring system may be 
included for additional stability, or when stake anchors cannot be used such as when 
the system is placed over an impervious liner.

For shoreline embankments exposed to swift water movement, varying water levels, 
or wave action, more vigorous hard-armoring may be required. Concrete systems offer 
the most robust hard-armor protection. Concrete-filled GEOWEB sections are flexible 
articulating mats that are more economical than articulated concrete block systems 
(ACBs), according to Presto Geosystems. The concrete is poured in place within the 
cellular network without additional reinforcement. 

Site-specific design solutions
Shorelines designed with 3D soil confinement systems allow the use of varied infill on 
a single project to address site-specific requirements. Examples include the following:
• Concrete may be designed only to a point just above the high water line, allowing vegeta-

tion and natural aesthetics on the upper embankments above the high water line.
• A TRM cover designed over a vegetated GEOWEB system reduces potential for topsoil 

loss caused by water impact.  
• Large rip-rap may be designed at the toe of vegetated or concrete systems to protect 

from water impact as well as reduce the potential for undermining.

Because 3D soil confinement systems are able to support a variety of infill types, 
design consideration is placed on the characteristics of the shoreline embankment (soil 
conditions, slope height, length and angle) as well as its contact with the water to 
ensure long-term performance and sustainability.

Sustainable shoreline protection

Information provided by Presto Geosystems (www.prestogeo.com).  

Flexible 3D cellular soil confinement system
prevents slope-surface erosion.

GEOWEB protection systems can be designed with a variety of infill 
types depending on slope characteristics and environment.

Topsoil is placed in a 3D confinement network.

A Turf Reinforcement Mat covers a 3D soil confinement system.

environment + Sustainability Channel Sponsor: Presto Geosystems | www.prestogeo.com
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Raising the bar for 
sustainability

Melissa Peneycad, director, sustainable projects, at the Institute for 
Sustainable Infrastructure, explains what’s new in Envision v3.

By Bob Drake

Melissa Peneycad, ENV SP, LEED GA, director, sustainable projects, at the Institute 
for Sustainable Infrastructure, oversees and directs the verification program for 

the Envision rating system.

Following five years of application on projects collectively worth 
more than $34 billion, the Envision rating system for sustainable infra-
structure has helped the design and engineering community progress 
in its understanding of sustainability and resiliency. Consequently, the 
next version — Envision v3 — incorporates the lessons learned and 
adds some new credits. In the following interview, Melissa Peneycad, 
ENV SP, LEED GA, director, sustainable projects, at the Institute for 
Sustainable Infrastructure (ISI), explains the Envision framework and 
changes in the latest version.

Peneycad oversees and directs the verification program for the Envi-
sion rating system for sustainable infrastructure. Her responsibilities 
also include developing relationships with infrastructure owners, 
designers, and public agencies across Canada and the United States, 
and contributing to further development of the Envision system. Her 
professional experience includes transformative work in sustainable 
building and infrastructure planning, design, and management; green 
buildings; climate change mitigation; sustainability planning and re-
porting; and the development and implementation of standards and 
sustainability rating systems. 

Prior to joining ISI, Peneycad was a sustainable development con-
sultant for Stantec, where she helped establish the firm’s integrated 
sustainable infrastructure practice, played a leading role in Canada’s 
first Envision-verified projects, and applied the system as a planning 
and design tool on several others, including a mixed-use community 
development initiative. Peneycad has a Bachelor of Commerce (Hon-
ors) from Queen’s University and a Master in Environmental Studies 
Degree and Graduate Diploma in Business and Sustainability, both 
from York University. 

Civil + Structural Engineer (C+S): Tell me about the Institute for 
Sustainable Infrastructure and your role in the organization.

Peneycad: The Institute for Sustainable Infrastructure (ISI) is a 
non-profit organization serving a unique community of organiza-
tions and individuals involved in the planning, design, construction, 
and maintenance of infrastructure. ISI was founded by the American 
Public Works Association, the American Society of Civil Engineers, 
and the American Council of Engineering Companies for a specific 
purpose: to develop and maintain a sustainability framework for civil 
infrastructure. This framework, known as Envision, was launched in 
April 2012. 

ISI’s headquarters are in Washington, D.C., but I am based in Ontario, 
Canada. I am responsible for the Envision sustainable infrastructure 

verification program. I also support research and development activi-
ties, and outreach and business development efforts. 

My role is fascinating in the sense that every infrastructure project 
that pursues Envision verification must cross my desk. I get a first-
hand look at how projects are planned, designed, and delivered in a 
more sustainable fashion, and I get to see the innovative approaches 
to sustainability that are being implemented across all infrastructure 
sectors, including water, transportation, energy, waste, industrial, and 
even food production. 

C+S: Your role sounds intriguing. Tell me more about Envision and 
some of the most interesting projects you’ve looked at.
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Peneycad: The Envision framework includes credits. Each credit de-
tails a specific sustainability attribute relevant to infrastructure such as 
creating jobs, involving stakeholders in project decision making, using 
recycled and regional materials, and addressing issues associated with 
climate change. There are up to five levels of achievement within each 
credit, ranging from “improved” performance just above conventional, 
to “restorative,” which represents the restoration of resources, or eco-
logical, economic, and social systems. Each level of achievement has 
a point value associated with it — the higher the level of achievement, 
the more points it’s worth. Projects that earn at least 20 percent of ap-
plicable points in the Envision system are considered sustainable. 

Every project is unique and interesting in its own right. One of the 
first projects I reviewed when I started in this role was a commercial 
aquaponics farm in Hawaii. It was the first time a food production 
facility used Envision so it was especially interesting to see how the 
Envision credits were applied in this context. That, by the way, is one 
of the things I love about Envision: The Envision framework is so flex-
ible and adaptable that it can be applied to all types and sizes of civil 
infrastructure.  

All the other projects that have completed verification can be found on 
ISI’s website (www.sustainableinfrastructure.org).   

C+S: Who uses Envision and how?

Peneycad: Envision is primarily used by planners, designers, engi-
neers, infrastructure owners, and other sustainability professionals to 
self-assess infrastructure projects in relation to their economic, envi-
ronmental, and social contributions.  

We also offer an optional project verification program. To-date, more 
than $34 billion worth of infrastructure has either completed or is going 
through ISI’s verification process, a process through which Envision 
self-assessments are calibrated by independent third-party verifiers in 
the civil infrastructure industry who review and validate the sustain-
ability attributes of infrastructure projects. 

C+S: How is Envision raising the bar for sustainability? 

Peneycad: After five years of applying Envision on billions of dollars’ 
worth of infrastructure, the industry has progressed significantly, and 
ISI has captured lessons learned. These lessons have been incorporated 
into the next version of Envision — known as Envision v3. For exam-
ple, the industry understanding of resilience has grown tremendously, 
especially in the wake of hurricanes Katrina, Harvey, Irma, and Maria. 
Envision v3 has, therefore, incorporated a more advanced appreciation 
and understanding of resilience and is raising the bar even further in 
this area. 

ISI also identified the need to place greater emphasis on evaluating the 
economics of infrastructure projects, advancing social equity and jus-
tice, and planning for sustainable communities. New credits addressing 
these issues have been added to the Envision v3 framework. 

In addition, several construction-related sustainability aspects have 
been specifically included in the upgraded framework, including 
construction-phase energy and water consumption, construction-phase 
waste diversion, and construction safety. ISI has learned through ex-
perience just how significantly contractors can influence sustainable 
project outcomes; therefore, the inclusion of these additional credits 
that recognize the construction phase of projects is a natural extension 
to the framework. 

C+S: Are there any other changes to Envision v3 that readers would be 
interested in learning about?

Peneycad: Many Envision-verified projects to date have achieved 
verification at 95 percent design completion; however, under Envision 
v3, projects may earn final Envision verification and award once a 
project reaches at least 95 percent construction completion. We feel 
it is important to have this post-construction follow-up to ensure that 
commitments made in the planning and design stages were carried 
through during construction.

Additionally, ISI will roll out an upgraded training and professional 
credential program for professionals in the civil infrastructure industry. 
Credentialed professionals, known as Envision Sustainability Profes-
sionals, or ENV SPs, will be required to maintain their credential 
through an all-inclusive subscription with ISI that includes access to 
continuing education courses. We anticipate rolling out this new train-
ing and credential program starting in the spring of 2018.

The City of Phoenix 27th Avenue Compost Facility earned an Envision Silver award. 
Photo: courtesy HDR

Kunia Country Farms, a commercial aquaponics farm in Hawaii, 
earned Envision Gold certification.
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C+S: Tell me about the Envision v3 development process. 

Peneycad: I have been involved in the development of several sustain-
ability standards, frameworks, and rating systems over the course of 
my career. The process through which Envision has been upgraded has 
been tremendous, and speaks volumes of the industry’s commitment to 
advancing sustainability. 

More than two years ago, 13 committees made up of 65 Envision users 
with specific technical expertise began reviewing and modifying the 
Envision framework. These committees — collectively known as the 
Envision Technical Committee — operated under the guidance and 
oversight of ISI and a 15-person board known as the Envision Review 
Board (ERB). Collectively, the Envision Technical Committee, ISI, 
and the ERB developed Envision v3. In September of this year, the 
draft Envision v3 credits were released for public review and com-
ment, a crucial step to ensuring Envision v3 is as robust, credible, and 
as industry-relevant as possible. 

C+S: When can the civil infrastructure industry begin using Envision 
v3? 

Peneycad: Envision v3 will roll out in early 2018. ISI plans to first 
release the Envision v3 Guidance Manual. The Guidance Manual is 
the foundational component of the framework. It includes the Envi-
sion credits, covers the use of the framework, and explains the scoring 
methodology. As soon as the new Guidance Manual is released, the 
industry will be able to begin using Envision v3 as a planning and 
design tool, and will be able to start self-assessing the sustainability of 
infrastructure projects under Envision v3. 

Projects will be able to pursue third-party verification under Envision 
v3 beginning in the spring of 2018. Projects that have already registered 
to pursue Envision verification but have not yet started the process will 
be able to switch over to Envision v3 without penalty. 

C+S: It sounds like you and your colleagues are busy getting ready for 
the launch of Envision v3. Do you have any final thoughts to share?

Peneycad: We are working hard to balance keeping pace with the 
tremendous progress the industry is making in terms of designing and 
delivering more sustainable infrastructure, while continuing to raise 
the bar for sustainability. Envision sheds light on issues that may some-
times get overlooked, like the importance of planning for the long-term 
monitoring and maintenance of infrastructure, and considering what to 
do with a project at the end of its useful life. 

We are also trying to drive important issues such as reducing the en-
ergy intensity of materials used on projects, improving infrastructure 
integration, and reducing the impact infrastructure has on air pollution 
and greenhouse gas emissions.

I believe we will continue to see growth in the use of Envision on a 
project-by-project basis, but we will also start to see a trend toward a 
portfolio approach, where departments and agencies begin assessing 
their entire portfolios of stormwater projects, for example. I am hope-
ful that in time we will be able to develop national benchmarks for 
sustainable infrastructure, much like we have for buildings.

The 33-story, LEED Platinum-certified Tower at PNC Plaza has 
been touted as the “world’s greenest office tower” and stands as the 
showpiece of PNC’s commitment to sustainability. It was designed to 
consume about half the energy of conventional structures of equivalent 
size, thanks in large part to a ventilation system that takes advantage of 
seasonal temperatures when advantageous, and insulates against them 
when not.

The key element of the energy-saving system is a double-skin façade 
consisting of an interior and an exterior glass curtain wall. For nearly 

LEED Platinum-certified Tower at PNC Plaza minimizes energy use and 
carbon footprint with double-skin façade and natural ventilation.

High-rise benchmark 
for sustainability

One mile of structural thermal breaks on 30 floors are installed along
 the junction of the inner curtain wall and building core.
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half of the year, during spring and fall, the building ventilates as fresh 
air flows through actuated vents in the exterior façade into the space 
between the curtain walls, and through two vertical thermal shafts and 
a solar chimney, warming or cooling the interior space passively.

During summer and winter, the building reverts to conventional 
mechanical heating/cooling, requiring continuous insulation of the 
interior façade wall and structural thermal breaks at the concrete slab 
extensions supporting the exterior façade wall using structural thermal 
breaks. 

Preventing thermal bridging 
“Around the perimeter of the building, the cavity dimension varies 
between the two curtain walls,” said Jamison Guest, RA, senior associ-
ate with Heintges & Associates, building envelope and curtain wall 
consultants. “Between the two façades on 30 floors is an occupiable 
cavity with a walkable surface supported by a cantilevered balcony 
structure — but which can form a thermal bridge between the balcony 
and interior slab. The air temperature inside the cavity can be as cold 
as it is outside or significantly hotter than the maximum outside air 
temperature.” 

These temperature extremes can penetrate the interior curtain wall 
through the slab, detracting from thermal comfort for occupants and 
raising the potential for condensation and mold. As a countermeasure, 

the design team of Gensler Architects, Buro Happold Structural Engi-
neers, and Heintges installed structural thermal breaks between each 
balcony slab and interior slab to minimize heat transfer or loss through 
these building envelope penetrations.

The designers specified Schöck Isokorb Type CM structural thermal 
breaks (STBs) for cantilevered concrete slabs. The STBs are installed 
in linear fashion along the junction of the inner curtain wall and build-
ing core — one mile of them on 30 floors. 

Like a zipper on a down jacket
Benedict Tranel, principal at Gensler Architects and project architect 
on the Tower, said, “The inner façade of the building is like the insula-
tion layer in a jacket while the outside glass façade is like the outer 
GORE-TEX fabric layer.” 

Hao Ko, design director of Gensler Architects, added, “Without the 
thermal breaks it would be like wearing a down jacket but leaving it 
unzipped.”

Structural thermal breaks for concrete construction, in modules nomi-
nally 3-1/4 feet long, 8 inches high, and 3 inches wide, provide both 
structural support and insulation to minimize the heat transfer through 
thermal bridges penetrating the building envelope.

PRESTO GEOWEB®

Solves Challenging Slope Stability Problems
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Information provided by Schöck North America (www.schöck-na.com). 

During spring and fall, fresh air flows into the space between the exterior and interior 
curtain walls and through two vertical thermal shafts and a solar chimney, warming or 

cooling the interior space passively. During summer and winter, the building reverts to
 conventional mechanical heating and cooling.

Isokorb structural thermal breaks for concrete construction provide both structural 
support and insulation to minimize heat transfer through thermal bridges penetrating 
the building envelope. Tension bars tie into the steel reinforcement bars of the building’s 

interior slab and balcony.

The Tower at PNC Plaza features a double-skin natural ventilation system 
that takes advantage of moderate seasonal temperatures during spring and fall, 

and insulates against them during summer and winter.

Ventilation technology at a glance 

By allowing outdoor ventilation into the Tower at PNC Plaza, 
thermodynamics work at optimal levels. Natural ventilation is 
pulled in through the curtain walls during fall and spring, de-
creasing the load on the mechanical heating/air conditioning 
system, minimizing energy use and carbon footprint. Facilitating 
ventilation are pop-out windows (located in the exterior façade) 
and vents (located in the interior façade) to allow fresh air into 
the building — and a solar chimney.

The building’s ventilation can be set to an automated system 
or altered manually. On a beautiful day during the summer or 
even during the winter, the maintenance crew can override the 
mechanical system to allow fresh air to circulate through the 
building. “Also, if air pollution dictates closing off the natural 
ventilation, it can be closed within 30 seconds,” said Benedict 
Tranel of Gensler.

Passive solar design measures include a solar chimney and solar 
shades to protect the occupants from temperature extremes. The 
solar chimney consists of two shafts running from the base of 
the Tower to the roof. When the sun heats the roof, the chimney 
warms and creates a natural vacuum effect in which air from the 
office floors below is drawn upward and exhausts through the 
roof. 

During summer, solar shades installed in the glass curtain walls 
inhibit the amount of solar energy transferred into thermal energy 
(i.e., heat) inside the building.

STBs contain upper tension bars, bent shear bars, and lower com-
pression modules for structural support. The tension bars tie into the 
steel reinforcement bars of the interior slab and balcony. Extruded 
insulation provides the body of the unit, sized to maximize the ther-
mal performance of the assembly, with top and bottom fire-plates for 
a two-hour fire rating. 

The Tower at PNC Plaza has won the R&D Award for High-Perfor-
mance Buildings, received LEED platinum certification, and set a 
new benchmark for energy efficiency and sustainability.

“To my knowledge, never has a project like the Tower at PNC Plaza 
in Pittsburgh been done before in the United States. This building is 
an incredible example of architecture based upon authentic sustain-
ability,” said Erleen Hatfield, P.E., AIA, LEED AP, partner at Buro 
Happold Engineers. “The owner, design team, and the contractors 
worked together diligently to optimize its sustainable footprint.”
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Discarded plastic bottles could one day be used to build stronger, 
more flexible concrete structures, from sidewalks and street barriers 
to buildings and bridges, according to a new study. MIT undergraduate 
students found that, by exposing plastic flakes to small, harmless doses 
of gamma radiation, then pulverizing the flakes into a fine powder, they 
can mix the plastic with cement paste to produce concrete that is as 
much as 20 percent stronger than conventional concrete.

Concrete is, after water, the second most widely used material on the 
planet. The manufacturing of cement generates about 4.5 percent of the 
world’s human-induced carbon dioxide emissions. Replacing even a 
small portion of concrete with irradiated plastic could thus help reduce 
the cement industry’s global carbon footprint.

Reusing plastics as concrete additives could also redirect old water and 
soda bottles, the bulk of which would otherwise end up in a landfill.  

“There is a huge amount of plastic that is landfilled every year,” said 
Michael Short, an assistant professor in MIT’s Department of Nuclear 
Science and Engineering. “Our technology takes plastic out of the 
landfill, locks it up in concrete, and also uses less cement to make the 
concrete, which makes fewer carbon dioxide emissions. This has the 
potential to pull plastic landfill waste out of the landfill and into build-
ings, where it could actually help to make them stronger.”

The research team includes Carolyn Schaefer and MIT senior Michael 
Ortega, who initiated the research as a class project; Kunal Kupwade-
Patil, a research scientist in the Department of Civil and Environmental 
Engineering; Anne White, an associate professor in the Department of 
Nuclear Science and Engineering; Oral Büyüköztürk, a professor in the 
Department of Civil and Environmental Engineering; Carmen Soriano 
of Argonne National Laboratory; and Short. 

“This is a part of our dedicated effort in our laboratory for involving 
undergraduates in outstanding research experiences dealing with in-
novations in search of new, better concrete materials with a diverse 
class of additives of different chemistries,” said Büyüköztürk, who is 
the director of Laboratory for Infrastructure Science and Sustainabil-
ity. “The findings from this undergraduate student project open a new 
arena in the search for solutions to sustainable infrastructure. 

An idea, crystallized
Schaefer and Ortega began to explore the possibility of plastic-rein-
forced concrete as part of a Nuclear Systems Design Project, in which 
students were asked to pick their own project.

“They wanted to find ways to lower carbon dioxide emissions that 
weren’t just, ‘Let’s build nuclear reactors,’” Short said. “Concrete 
production is one of the largest sources of carbon dioxide, and they 
got to thinking, ‘How could we attack that?’ They looked through the 
literature, and then an idea crystallized.”

The students learned that others have tried to introduce plastic into 
cement mixtures, but the plastic weakened the resulting concrete. In-
vestigating further, they found evidence that exposing plastic to doses 
of gamma radiation makes the material’s crystalline structure change 
in a way that the plastic becomes stronger, stiffer, and tougher. Would 
irradiating plastic actually work to strengthen concrete?

To answer that question, the students first obtained flakes of polyeth-
ylene terephthalate — plastic material used to make water and soda 
bottles — from a local recycling facility. Schaefer and Ortega manu-
ally sorted through the flakes to remove bits of metal and other debris. 
They then walked the plastic samples down to the basement of MIT’s 
Building 8, which houses a cobalt-60 irradiator that emits gamma rays, 
a radiation source that is typically used commercially to decontaminate 
food.

“There’s no residual radioactivity from this type of irradiation,” Short 
said. “If you stuck something in a reactor and irradiated it with neutrons, 
it would come out radioactive. But gamma rays are a different kind of 
radiation that, under most circumstances, leave no trace of radiation.”

The team exposed various batches of flakes to either a low or high dose 
of gamma rays. They then ground each batch of flakes into a powder 
and mixed the powders with a series of cement paste samples, each 
with traditional portland cement powder and one of two common min-
eral additives — fly ash (a byproduct of coal combustion) and silica 
fume (a byproduct of silicon production). Each sample contained about 
1.5 percent irradiated plastic.

Once the samples were mixed with water, the researchers poured the 
mixtures into cylindrical molds, allowed them to cure, removed the 
molds, and subjected the resulting concrete cylinders to compression 
tests. They measured the strength of each sample and compared it with 
similar samples made with regular, nonirradiated plastic, as well as 
with samples containing no plastic at all.

They found that, in general, samples with regular plastic were weaker 
than those without any plastic. The concrete with fly ash or silica fume 
was stronger than concrete made with just portland cement. And the 
presence of irradiated plastic strengthened the concrete even further, 
increasing its strength by as much as 20 percent compared with samples 
made just with portland cement, particularly in samples with high-dose 
irradiated plastic.

MIT interdisciplinary research finds that adding bits of irradiated 
plastic water bottles could produce stronger concrete 

and cut carbon emissions.

Fortifying concrete 
with recycled plastic



december 2017          csengineermag.com          47

The concrete road ahead
After the compression tests, the researchers went one step further, us-
ing various imaging techniques to examine the samples for clues as to 
why irradiated plastic yielded stronger concrete.

The team took their samples to Argonne National Laboratory and the 
Center for Materials Science and Engineering (CMSE) at MIT, where 
they analyzed them using X-ray diffraction, backscattered electron 
microscopy, and X-ray microtomography. The high-resolution im-
ages revealed that samples containing irradiated plastic, particularly 
at high doses, exhibited crystalline structures with more cross-linking, 
or molecular connections. In these samples, the crystalline structure 
also seemed to block pores within concrete, making the samples more 
dense and therefore stronger.

“At a nano-level, this irradiated plastic affects the crystallinity of con-
crete,” Kupwade-Patil said. “The irradiated plastic has some reactivity, 
and when it mixes with portland cement and fly ash, all three together 
give the magic formula, and you get stronger concrete.”

“We have observed that within the parameters of our test program, the 
higher the irradiated dose, the higher the strength of concrete, so fur-
ther research is needed to tailor the mixture and optimize the process 
with irradiation for the most effective results,” Kupwade-Patil said. 

“The method has the potential to achieve sustainable solutions with 
improved performance for both structural and nonstructural applica-
tions.”

Going forward, the team is planning to experiment with different types 
of plastics, along with various doses of gamma radiation, to determine 
their effects on concrete. For now, they have found that substituting 
about 1.5 percent of concrete with irradiated plastic can significantly 
improve its strength. While that may seem like a small fraction, Short 
said, implemented on a global scale, replacing even that amount of 
concrete could have a significant impact.

“Concrete produces about 4.5 percent of the world’s carbon dioxide 
emissions,” Short said. “Take out 1.5 percent of that, and you’re al-
ready talking about 0.0675 percent of the world’s carbon dioxide emis-
sions. That’s a huge amount of greenhouse gases in one fell swoop.”

“This research is a perfect example of interdisciplinary multi-team 
work toward creative solutions, and represents a model educational 
experience,” Büyüköztürk said.

Exposing plastic flakes to small doses of gamma radiation, then pulverizing the flakes into a fine powder and mixing the plastic 
with cement paste can produce concrete that is as much as 20 percent stronger than conventional concrete. Image: MIT News

Information provided by Massachusetts Institute of Technology (www.mit.edu); 
written by Jennifer Chu, MIT News Office.



48          csengineermag.com          december 2017

The recent ribbon-cutting ceremony marking completion of the 
design-build phase of the $2.1 billion Elizabeth River Tunnels (ERT) 
project in Norfolk, Va., was an event worth noting for many different 
groups:
• Drivers who rely on the tunnels to travel between Portsmouth and 

Norfolk are now benefiting from the speedy construction, which added 
sorely needed capacity to one of the region’s busiest crossings and was 
completed an entire year ahead of schedule.

• Construction professionals are looking at the unique design using all-
concrete immersed segments that innovative engineers employed to 
address a particularly challenging construction environment.

• Policy makers can learn how a deal that brought in private-sector fund-
ing and expertise with a public-private partnership (P3) can help to solve 
urgent public-sector infrastructure needs. 

Virginia Secretary of Transportation Aubrey Layne said that the ERT 
project is “fantastic. It brings needed congestion relief to the citizens 
here. It also helps the military, our economy, and the port.”

One key economic benefit to the region from this project is jobs. ERT 
produced more than 500 project-direct jobs, more than 1,000 indirect 
jobs in the community with related industries and suppliers, and more 
than 200 permanent facilities, maintenance, and operations jobs.

Some of those jobs came from an on-the-job training component in-
cluded in the contract to the project. While the Virginia Department 
of Transportation (VDOT) required that 70 individuals complete the 
program, SKW Constructors put 86 people through the program. 
Seventy-three percent of the students reside in Hampton Roads and 
60.5 percent are minorities. 
 
The completed ERT project features a new two-lane tunnel adjacent 
to the existing, refurbished Midtown Tunnel under the Elizabeth 
River connecting the communities of Norfolk and Portsmouth. This 
two-tunnel configuration, along with enhanced access roads, provides 
urgently needed additional capacity for a road that had been considered 
the “most heavily traveled two-lane road east of the Mississippi,” ac-
cording to VDOT. Traffic on the road has increased by 600 percent 
since opening of the original Midtown Tunnel more than 50 years ago.
 
The renovated tunnels are also a significant safety improvement. The 
original Midtown Tunnel had two lanes of traffic, one in each direction, 
with trucks comprising much of the traffic. Now, eastbound and west-
bound vehicles flow in separate, two-lane tunnels. The rehabilitated 
Midtown Tunnel carries two lanes of eastbound traffic from Ports-
mouth into Norfolk; the new Midtown Tunnel handles two lanes of 
traffic heading west.
  
Construction
There were four major elements of the Elizabeth River Tunnels Project:
• a 3,800-foot-long, two-lane tunnel constructed adjacent to the existing 

Midtown Tunnel;
• a one-mile extension of the Martin Luther King Jr. Freeway — an elevat-

ed four-lane, north-south expressway with a raised median connecting 
U.S. 58 and the Midtown Tunnel to I-264 and the Downtown Tunnel;

• upgrade of the two Downtown Tunnels; and 
• renovation of the existing Midtown Tunnel to reconfigure it to two-

lane traffic in one direction and upgrade its performance and safety. 

Concrete tunnel segments were precast in a graving dock near Baltimore.

Public-private partnership project provides multiple 
economic, safety, and mobility benefits.

By Wade H. Watson

Elizabeth River 
Tunnels in depth
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In its role as design-build contractor for the project, SKW Constructors 
(a construction joint venture led by Skanska and including partners 
Kiewit and Weeks Marine) faced challenging technical, logistical, 
and environmental factors. While building the new Midtown Tunnel, 
these started with dredging the trench in which the new tunnel would 
be placed. Using a large crane and clamshell bucket, trenches were 
excavated on land and at the bottom of the Elizabeth River, digging in 
water as deep as 95 feet. Existing abandoned timber piles and shoreline 
debris were removed along with 1.2 million cubic yards of sediment 
from the water. 

As part of SKW’s commitment to environmental stewardship during 
construction, the team developed an environmentally friendly way 
to treat lead-contaminated sediment onsite; implemented innova-
tive methods to recycle leftover concrete, including the use of waste 
concrete to form oyster boxes for development of oyster spats in the 
Elizabeth River; and adopted environmentally friendly oil for use in 
marine equipment.
 
When determining where to position the closure piece of the tunnel 
elements, SKW decided to move the closure to the Norfolk end, rather 
than having the elements meet in the middle of the river. This allowed 
the team to tie in the last tunnel element and the Norfolk approach in 
a dry environment, and thus avoid any negative impact on naval and 
commercial marine traffic in the channel (the U.S. Navy operates the 
world’s largest naval station out of Norfolk).
 
Another significant decision in the project came in selecting the mate-
rial used for the tunnel. Historically, all deep-water immersed tunnels 
in the United States have been traditional steel-shell immersed seg-
ments. This project used all-concrete immersed segments for only the 
second time in the United States. The precast concrete tunnel allowed 
for a reduction of the overall height of the tunnel elements, which re-
sulted in less dredging, making the process more economical, while 
increasing flexibility in design and transport of the tunnel elements. 

The team had to meet a 120-year design life performance requirement 
by developing a concrete mix design for the tunnel elements in an ex-
tremely corrosive environment without the use of corrosion inhibitors. 
The tunnel itself is made up of 11 precast concrete, rectangular ele-
ments, each approximately 342 feet long, 28.5 feet tall, 54 feet wide, 
and weighing 16,000 tons. Each element was cast in a graving dock 
in Sparrows Point, Md. near Baltimore and floated 220 nautical miles 
down the Chesapeake Bay to the construction site in Portsmouth. 
 
Once they arrived onsite, the elements were prepared for immersion 
and then placed in a large catamaran-style lay barge. A controlled de-
scent lowered the elements to the bottom of the river through the use of 
ballast. Careful coordination between the lay barge operators, survey 
personnel, and underwater divers allowed for precise placement of the 
elements until they were resting in their proper location on the bottom 
of the excavated trench. 

Once in position in the trench at the bottom of the river, the elements 
were linked and sealed to keep them watertight. A steel ring on one 
end of an element was placed next to an O ring, or Gina gasket, on the 
end of an adjacent element. Once the elements were connected, water 
from between the bulkheads was removed and the resulting vacuum 
squeezed the gasket to create the watertight seal. 
 
As crews placed a newly immersed element adjacent to a previously 
immersed and positioned element, the Gina gasket would compress. 
Another rubber seal, an Omega gasket, was then placed on the inside 
junction of the elements. This enabled the tunnel to handle twice its 
expected load. After the team verified the secure placement and func-
tionality of the Gina and Omega gaskets, the junctions were encased in 
concrete to provide a structural cover.  
 
After the tunnel elements were placed in position at the bottom of the 
Elizabeth River, SKW removed the ballast water, poured concrete in 
the bottom of the tunnel to create the curvature of the road, and then 

A tunnel element is floated out from the graving dock.
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paved the road surface on top. The SKW team then applied a three-part 
backfill operation along the sides and top of the immersed tunnel ele-
ments in the trench to prevent horizontal movement, provide a protec-
tive cover, and add an additional layer of protection against scour and 
marine impacts. 
 
The new Midtown Tunnel features an emergency exit corridor that 
runs parallel to the vehicular traffic tube. A series of exit doors are 
located every 300 feet in the tunnel to lead drivers and passengers from 
the roadway to the egress corridor and out of the tunnel in case of an 
emergency. This corridor may also be used by emergency responders if 
they need to enter the tunnel.

In rehabilitating the existing Downtown and Midtown Tunnels, the 
team performed maintenance and made life-safety improvements. 
They installed fire protection board to the ceiling and jet fans to re-
place and enhance the tunnel ventilation system, upgraded the tunnel 
lighting system with LED lights, and added a new traffic management 
system. With these improvements, the SKW team decreased the con-
struction time by starting that work while the new tunnel was under 
construction and working on evenings and weekends. Rehabilitation of 
the Downtown Tunnels was completed four months ahead of schedule. 
Rehabilitation of the existing Midtown Tunnel was completed one year 
ahead of schedule.

 Construction activities on the MLK Freeway Extension in Portsmouth 

included widening of the roadway and bridges on I-264, replacing the 
pedestrian bridge over I-264, extending the MLK Freeway from Lon-
don Boulevard to I-264 via an elevated highway with an interchange 
at High Street, and installing aesthetic treatments from Turnpike Road 
to London Boulevard.  
 
Extending the MLK Freeway from London Boulevard (where it previ-
ously terminated) to I-264 provided a more direct access between the 
Midtown and Downtown Tunnels and added a shorter, more direct route 
(above the city streets in Portsmouth) to the tunnels from Portsmouth. 
These changes allow motorists to easily choose between the Midtown 
or Downtown Tunnels and better communicate traffic conditions via 
changeable message signs on the MLK Freeway.

So, what is the end result in the newly completed ERT project? The 
average round-trip commuter is saving about 30 minutes a day, as well 
as reducing fuel consumption and emissions. Greater ease of travel 
and increased travel options, thanks also in part to an increase in the 
frequency of mass transit routes, is providing greater accessibility to 
jobs, educational institutions, health care facilities, shopping, and rec-
reational activities. 
 
This will have great significance to the Hampton Roads area, a region 
of more than 1.7 million people and home to the U.S. naval base in 
Norfolk; major Air Force, Army, Marine Corps, and Coast Guard 
facilities; and several marine terminals in Portsmouth and Norfolk. 

The new Midtown Tunnel recently opened to traffic.
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Successful completion of the ERT project serves a critical need for 
motorists, the region’s economy, the efficient movement of goods and 
services, and the overall quality of life in Hampton Roads.
 
Skanska’s involvement does not end with completion of construc-
tion, cutting of a ribbon, and the steady stream of cars traversing its 
completed tunnels. Part of the agreement with the VDOT includes an 
ongoing investment through the life cycle of the project with operation 
and maintenance of the tunnels. With terms already negotiated before 
construction, Elizabeth River Crossings OpCo (a joint venture conces-
sionaire of Skanska Infrastructure Development and Macquarie Group) 
will use private-sector technical, management, and financial resources 
to provide ongoing regular maintenance without a lengthy procure-
ment process and unaffected by future governmental budget changes. 

A successful P3
As states and municipalities around the country face decisions about 
how to finance and prioritize critical infrastructure needs, the lessons 
from the ERT project are under careful observation. As one of the larg-
est P3 projects in the United States, at $2.1 billion, and the country’s 
first P3 tunnel project, the ERT project illustrates how these collab-
orative projects can help the public and boost the local construction 
economy. 

Its success is a good reflection of the benefits provided by the P3 model, 
which can serve as an excellent tool to finance, design-build, oper-

ate, and maintain infrastructure projects. Subject to the terms of the 
agreement, the private-sector partner assumes more responsibility for 
a project’s outcome and financial health by investing its own capital, 
while the public sector benefits from a fixed price, specific timelines 
and deadlines for delivery, and guaranteed performance-based opera-
tions and maintenance contracts.
 
Delivering a project as complicated and demanding as the ERT with 
such an emphasis on quality and safety is a notable accomplishment. 
Doing so as quickly as SKW was able to do is a testament to the ef-
fectiveness of the joint-venture partnership and of efficient planning 
and execution that was both thorough and flexible. The project relied 
on technical expertise, engineering and design innovation, and efficient 
supply chain management. Its success entailed deployment of the right 
people and engaging them in a safe work environment that allowed a 
brisk work rate. The ERT will serve the Norfolk/Portsmouth area for 
years to come, standing as a testament to the ingenuity and workman-
ship of the many people involved in making the project a reality.

In rehabilitating the existing Downtown and Midtown Tunnels, the team installed fire protection board to the ceiling and jet fans to replace and 
enhance the tunnel ventilation system, upgraded the tunnel lighting system with LED lights, and added a new traffic management system.. 

Wade H. Watson is vice president – Operations for Skanska and project 
director for SKW Constructors, the design-build contractor for the ERT Project.
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For more than 40 years, many U.S. states and Canadian provinces have 
used waterproofing membrane systems on bridge decks as a standard 
corrosion-prevention strategy. Asphalt concrete pavement (ACP) is 
typically constructed over the waterproofing to protect it and to provide 
a surface suitable for vehicular traffic.  Despite the long track record 
of this type of design, regional differences in material specifications, 
construction details, and climate have led to mixed results in some 
jurisdictions.  

One of the most-common problems reported on waterproofed bridge 
decks is poor adhesion of the ACP overlay to the waterproofing membrane 
(NCHRP Synthesis 425, 2012), which can lead to premature pavement 
failure. These problems have led some agencies to discontinue the use of 
waterproofing membranes in favor of other, potentially less-effective (or 
more-costly), corrosion-prevention strategies. However, many agencies 
still use waterproofing membranes successfully, despite the challenges.

While design standards for ACP roadways are well established, the 

design and construction of ACP over waterproofed bridge decks (and 
similar structures such as parking decks) pose special challenges that 
differ from roadway construction on grade. Those challenges can include 
membrane-level drainage, interlayer shear strength (adhesion), compactor 
size and operation limitations due to structural constraints, challenges of 
compaction on soft asphaltic membranes, and ACP thickness limitations 
due to structural constraints. This article, the second in a series, focuses 
on interlayer shear strength; membrane-level drainage was discussed 
in our June 2017 article (Civil + Structural Engineer, “Membrane-level 
drainage on highway bridge decks”; https://csengineermag.com/article/
membrane-level-drainage-highway-bridge-decks).      

This article describes recent laboratory testing performed by the authors 
to evaluate the interlayer shear strength of ACP and waterproofing 
membrane systems. This work builds on a previous phase of research 
presented in ASTM STP 1590 (Moser et al, 2015) and incorporates new 
data to propose a test method that the authors recommend for evaluating 
the shear resistance of pavement and waterproofing systems.  

Shear forces in paving and waterproofing systems
Vehicular loads are transmitted through paving systems to the structural 
system below. In-plane shear stresses are generated directly by vehicles 
braking, accelerating, and turning; and indirectly as the pavement flexes 
under concentrated loads from vehicle wheels. Pavement systems are 
typically constructed in multiple layers, and rely on interlayer shear bond 
to transfer these stresses to the underlying structure. Poor shear bond can 
result in premature failure of the pavement system, whether on grade 
(Photo 1) or on a waterproofed, elevated structure (Photo 2).

Testing 
Test method — There are currently no nationally accepted standards 
that define the requirements for shear resistance of ACP systems with 

Shear resistance 
of pavement and 

waterproofing systems
TEST method proposed to quantify the interlayer 
shear-strength of membrane-pavement systems.

By Phil Moser, P.E.; Tony Khoury, P.E.; and Jonathan Haydu

Photo 1: This roadway ACP failed a few months after placement. The top ACP top course was not 
well bonded to the ACP binder course below. The top layer moved laterally 2 feet due to shear 

stresses from vehicle braking forces.

Photo 2: This ACP-membrane overlay on a parking structure experienced a widespread failure. During ACP demolition, 
we observed a large area where the waterproofing membrane was completely debonded from the underlying concrete 
deck. We have also investigated other projects where the failure occurred between the ACP and the waterproofing 
membrane. This photo was previously published in ASTM STP 1590.

transportation

https://csengineermag.com/article/membrane-level-drainage-highway-bridge-decks
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waterproofing membranes. At least three test methods — one in the U.K. 
(BS EN 13653:2004), one in China (Zhou and Xu, 2008), and one in 
the U.S. (Moser et al, 2015) — have been developed specifically for 
evaluating the shear resistance of these pavement-membrane systems, 
but none of these methods have been widely-adopted in the U.S. More 
recently, a shear test method developed at the University of Louisiana 
(NCHRP Report 712, 2012) has been adopted as a standard test method, 
AASHTO TP114-15 (AASHTO TP 114-15, 2015). Although this test 
method has in the past been used primarily for testing the shear strength 
at the interface of two ACP layers, or of ACP directly to a concrete 
substrate, it can test the shear strength at any interface in a cylindrical 
specimen. In this research project, we evaluated its use for testing the 
interlayer shear strength of ACP-waterproofing assemblies.

We performed testing at SGH’s Waltham, Mass., laboratory using the 
Louisiana Interlayer Shear Strength Test (LISST) Apparatus (Photo 3, 
page 55). We generally followed the AASHTO TP114-15 test standard, 
but conditioned the specimens a full 24 hours before testing (more 
than the specified minimum of two hours), and the testing room was 
conditioned to 73F° ±3° (slightly cooler than the specified 77F° ± 2F°).

Test variables — The shear bond at the ACP-to-membrane interface 
is likely affected by many variables, such as ACP mix design and 
compaction; tack coat type and application rate; environmental 
conditions; waterproofing membrane chemistry, stiffness, and surfacing; 
and construction workmanship. For this research project, we evaluated 
the following variables:

Two substrates:
• bare concrete
• spray-applied polymeric waterproofing membrane with graded basalt 

aggregate embedded in the top surface   

Three tack coats:
• PG 64-22
• CQS-1hP 
• RS-1
Two normal forces:
• 0 psi
• 20 psi

Test specimens — We prepared 38, 6-inch-diameter by 4-inch 
cylindrical specimens for shear testing. Each specimen consisted of a 
cored concrete base with laboratory-compacted ACP on top. Various 
combinations of membrane and tack coat were introduced between the 
concrete and ACP to evaluate their effect on the shear resistance at the 
ACP-to-substrate interface. The following describes major components 
of the test specimens: 

Concrete substrates — We cored 38, 6-inch-diameter cylinders from a 
concrete slab, and cut them to 2-inch length. Prior to coring, the concrete 
slab was shot blasted to provide an ICRI surface profile of CSP-4 to 
comply with the waterproofing manufacturer’s recommendations. 

Waterproofing membrane — Twenty-five out of the 38 concrete 
cylinders received a polymeric spray-applied waterproofing membrane 
with graded basalt aggregate surfacing on the top surface. Bridge 
Preservation LLC donated and applied the waterproofing membrane. 

Tack coat — Tack coats were applied to the test surfaces of the specimens 
as indicated in Table 1, at a residual application rate of 0.05 gsy, based on 
published guidelines for surfaces of similar roughness (NCHRP Report 
712, 2012).  

ACP pavement — A 6-inch-diameter by 2-inch ACP layer was 

Photo 4: Specimen without waterproofing membrane, after shear testing. 
The light-gray spots on the shear interface are interlocked aggregate 
that abraded or fractured during testing.

Photo 5: Specimen with waterproofing membrane, after sheer testing.
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constructed on the test surfaces using a cylindrical mold. The ACP is a 
Superpave 3/8-inch mix with PG 64-28 binder, similar to MassDOT’s 
standard bridge deck mix. The ACP was compacted onto the substrate 
using a Superpave gyratory compactor to 7 percent target air avoids. The 
tack coat and ACP were installed by our subconsultant, AMS LLC. 

Results and discussion
Results are summarized in Table 1. Figures 1 through 3 show the Shear 
Force vs. Displacement curves for each specimen, organized by surface 
type (bare concrete or waterproofing membrane), tack coat type (PG 64-
22, CQS-1hP, or RS-1), and normal load (20 psi vs. 0 psi). We rejected 
six specimens (one of which was tested twice) as outliers from the final 
results, due mostly to anomalies observed in the course of the testing 
such as specimens coming loose in the apparatus. The rejected results 
are excluded from Table 1 but are included in Figures 1 through 3 in the 
interest of full transparency, and are highlighted in different colors for 
identification.

• The bare concrete specimens (Figure 1) were tested with and without 
a normal load. Adding a 20-psi normal load caused the data to scatter 
along the x (displacement) axis, but surprisingly, the effect on the average 
ultimate load was negligible (1.3 percent). For subsequent testing, we 
elected to omit the normal load to avoid the excessive scatter along the 
x axis. 

• The introduction of the waterproofing membrane to the specimens with 
PG 64-22 tack coat reduced the shear strength by 42 percent. 

• The CQS-1hP tack coat produced a significantly higher shear strength 
than the PG 64-22 and RS-1 tack coats.

• Securing the specimens in the apparatus consistently is important 
to achieving consistent results, but can be difficult when using cored 
specimens whose geometry varies slightly.

• The amount of aggregate interlock between the ACP and waterproofing 
membrane can have a significant impact on the results; the amount of 
interlock varies both in laboratory-prepared specimens (Photos 4 and 5) 
and in the real world.

• Additional testing would be valuable to determine the optimal tack coat 
application rate for a given waterproofing membrane, and to evaluate the 
shear strength after environmental conditioning, as well as other variables.

Conclusions
The corrosion-prevention benefits of waterproofing membranes 
are obvious, but introducing a membrane between pavement and 
the underlying concrete structure can reduce the shear strength at 
the interface. While empirical experience has shown many of these 
assemblies can perform adequately in the field, care needs to be taken 
when designing ACP membrane overlays, especially in areas with heavy 
traffic, deceleration (e.g., ramps), and thinner pavement systems.  

AASHTO TP114-15 is a useful test method for quantifying the interlayer 
shear strength of membrane-pavement systems. Our hope is that the 
testing presented in this article will lead to further research and standards 
development regarding interlayer shear strength of these assemblies, 
and ultimately contribute to the durability of bridges by promoting the 
successful use of ACP-membrane systems as a corrosion prevention 
strategy.      
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He can be reached at tkhoury@sgh.com. 
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 Figure 1: Concrete with PG 64-22, no membrane, tested with 20 psi normal load Figure 2: Concrete with PG 64-22, no membrane, tested without normal load

Photo 3: Louisiana Interlayer Shear Strength (LISST) 
apparatus at SGH’s Waltham, Mass., lab.
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The National Association of City Transportation Officials (NACTO) 
released a Blueprint for Autonomous Urbanism, a first-of-its-kind 
street design vision to help cities worldwide prepare for the age of 
autonomous vehicles (AV). Building on NACTO’s library of street 
design guidance, the Blueprint envisions a future where cities benefit 
from new transportation technologies to improve the public realm and 
build streets that work for people, rather than merely redesigning streets 
to accommodate emerging technologies.

Developed with a steering committee from NACTO’s 61 member cities 
and transit agencies and funded by Bloomberg Philanthropies, the 
Blueprint outlines the physical and policy steps that cities could take to 
ensure that their streets can be reimagined and redesigned to improve 
safety, prioritize people and public space, strengthen the role of mass 
transit, and manage the contested curb as automated vehicles arrive on 
city streets.

“The expansion of autonomous vehicles is a once-in-a-lifetime 
opportunity to rethink city streets and save lives on an unprecedented 
scale — but only if cities are prepared,” said Janette Sadik-Khan, 
NACTO chair and principal at Bloomberg Associates. “The Blueprint 
gives city leaders across the country and around the world the vision they 
need to partner with the private sector and design streets that are smarter, 
safer, and more efficient than ever before.”

“As cities guide the autonomous revolution, we want technology to 
solve our mobility challenges, not settle for more of the same,” said 
Seleta Reynolds, NACTO president and general manager of the Los 
Angeles Department of Transportation. “This Blueprint will help cities 
everywhere lay the foundation for 21st century streets designed to serve 
people first and foremost, no matter how they travel.”

“When it comes to autonomous vehicles, cities are where the action is,” 
said Linda Bailey, executive director of NACTO. “This is the start of a 
critical conversation with AV companies about what cities need today 
and will need tomorrow.”

The Blueprint for Autonomous Urbanism is a series and will expand and 
adapt as transportation technologies emerge and evolve. It is designed 
to help cities develop best practices to harness new technologies to 
significantly reduce the 1.3 million people killed annually in traffic 
crashes, repurpose street space no longer needed for driving lanes or 
parking, and ensure equitable economic benefits.

The first module focuses on three concepts cities are already grappling 
with today:

Designing for safety — through streets that are designed primarily 
as public spaces for people, with more frequent and convenient 
pedestrian crossings and slower, steadier, and more predictable vehicular 
movements. This requires updating the rules of the road to ensure that 
people on foot and bicycle are given priority over automated vehicles.

New mobility systems — ensuring that fixed-route mass transit 
continues to serve as the backbone of urban transportation, while the 
expanding range of fleet vehicles provides flexible, equitable first- and 
last-mile connections.

Curbside management — providing guidance on policies, street 
designs, and pricing incentives cities should implement to ensure that 
road space once used exclusively for parking is dynamically available 
for more diverse and valuable uses, including transit, bike lanes, bike 
share stations, parklets, green infrastructure, freight deliveries, and 
passenger pick-up/drop-off zones.

The Blueprint outlines key tools and objectives for cities to use as they 
update their physical and digital infrastructure and on every type of street 
and intersection, from narrow residential streets to major multi-modal 
boulevards. Future modules of the Blueprint will expand on these topics 
with new focus areas including roadway pricing, data partnerships with 
the private sector, regional planning, designing autonomous networks, 
and autonomous freight delivery needs.

The document is based on NACTO’s library of peer-reviewed street 
design manuals for people-oriented city transportation, including the 
Urban Street Design Guide, Urban Bikeway Design Guide, Transit 
Street Design Guide, Urban Street Stormwater Guide, and Global Street 
Design Guide — documents that have each been recognized and adopted 
by dozens of cities, counties, states, and organizations, addressing a 
variety of street typologies and design elements found around the world. 

Street design vision is intended to help cities
prepare for autonomous vehicles.

NACTO releases Blueprint 
for Autonomous Urbanism

Information provided by the National Association of City Transportation 
Officials (https://nacto.org). Download the Blueprint for Autonomous Urbanism 
at https://nacto.org/blueprint.   

Automated vehicle technology holds many promises for cities, but the potential 
benefits of automation are not guaranteed, NACTO said. City policies must proactively 

guide the technology to prioritize people-centric design.

transportation
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The Small Unmanned Aircraft Systems (sUAS) Guide, written by four 
Embry-Riddle Aeronautical University thought leaders and advanced 
instructors in the UAS field, includes everything from the history and 
various designs and technology to common uses, safety practices, and 
challenges facing unmanned aviation.

Weighing less than 55 pounds, sUAS, commonly known as drones, have 
already become the most prevalent and affordable form of unmanned 
aircraft available, with applications for business, military, and recreation. 
Already a $4.5 billion industry worldwide according to Gartner           
(www.gartner.com/doc/3557717), a research and advisory company, 
industry estimates project more than 100,000 new jobs in unmanned 
aircraft will be needed in the next 10 years, generating more than $82 
billion for the U.S. economy.

“This book is focused on introducing readers to this constantly evolving 
sUAS field and the many essential aspects, while supporting their 
personal journey to appropriately apply this technology,” said Brent 
Terwilliger, Ph.D., assistant professor of Aeronautics and program 
chair for the Embry-Riddle Worldwide Campus’s new online Master 
of Science in Unmanned and Autonomous Systems Engineering degree 
program expected to launch in January 2018.

The Small Unmanned Aircraft Systems Guide was an Embry-
Riddle community effort, Terwilliger said, with review, advice, and 
recommendations from colleagues across all three Embry-Riddle 
campuses in Daytona Beach, Fla.; Prescott, Ariz.; and Worldwide.

In addition to Terwilliger, co-authors include John Robbins, Ph.D., 
associate professor of Aeronautical Science and program coordinator 
for UAS at Embry-Riddle’s Daytona Beach campus; and David Ison, 
Ph.D., research chair and associate professor of Aeronautics, and Dennis 
Vincenzi, Ph.D., assistant professor of Aeronautics and chair of the 
Department of Aeronautics, Undergraduate Studies, both at Embry-
Riddle’s Worldwide Campus.

Robbins said the book gives readers insight into “the dynamically 
changing world” of unmanned aircraft systems, including operations, 
design, application, and economics.

“It also opens pathways to understand how UAS operations will be 
affected by both triumphs and challenges with expansion of technology, 
regulation, and application,” Robbins said.

Professors are using the Small Unmanned Aircraft Systems Guide 
in several classes, including UAS courses on the Daytona Beach and 
Prescott campuses; in the Gaetz Aerospace Institute where high school 
students earn college-credit courses; in the Unmanned Aerospace 

Systems Worldwide Campus course; and in the Professional Program in 
sUAS at the Daytona Beach and Worldwide campuses.

“UAS operators and stakeholders need information and guidance on 
how to adopt technology to safely break into and keep up with this fast-
paced industry,” Ison said. 

Vincenzi said the UAS industry is extremely dynamic, with the 
technology and regulations evolving very rapidly. “UAS operators need 
current information on these issues to effectively apply these technologies 
to current and future applications,” Vincenzi said. “This book provides 
that information in a concise and usable format for both the novice and 
experienced user.”

The new book comes after an Embry-Riddle research team last year 
released a guide on sUAS for consumers. Embry-Riddle was one 
of the first schools in the nation to offer a degree in UAS in 2011 
following a minor in 2009. Embry-Riddle now has the largest and most 
comprehensive UAS program in the country, with numerous bachelor’s 
and master’s degree opportunities throughout its campuses, as well as 
professional educational options. Degrees include a Bachelor of Science 
in Unmanned Aircraft Systems at the Prescott and Daytona Beach 
campuses and a Master of Science in Unmanned and Autonomous 
Systems Engineering at the Daytona Beach Campus. 

The Worldwide Campus (http://worldwide.erau.edu) offers a Bachelor 

New book helps firms jump into the growing world of drones

Guide to small UAS

Small Unmanned Aircraft Systems Guide is available at 
http://www.asa2fly.com/Small-Unmanned-Aircraft-Systems-Guide-P3680.aspx.
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A researcher at the Texas A&M Transportation Institute (TTI) has 
come up with an automated way of determining how well ditches found 
along Texas roads and highways are handling rainwater as it flows off 
the pavement. Charles Gurganus, associate research engineer in TTI’s 
Pavements and Materials Division, is studying an automated method of 
providing the Texas Department of Transportation (TxDOT) with right-
of-way-line to right-of-way-line roadway surface geometric information, 
based on TxDOT’s extensive collection of data documenting the 
performance of the state’s roadways. If successful, the TTI project could 
help Texas significantly improve how wisely it spends taxpayer funds on 
its roads and highways.

Using LiDAR, Gurganus can collect extensive roadway geometric data, 
including roadway cross slopes, super elevations, front slope steepness, 
and drainage areas of a roadway. The technology can also determine the 
depth of a roadside ditch and its offset related to the nearby pavement 
structure. All data can be collected at highway speeds.

The technology is a single, boom-mounted laser device mounted 10 feet 
in the air. It also uses GPS technology, an inertial measurement unit, and 
a video camera.

Gurganus hopes to link road distress problems to the collected data. 

“We know this roadway is having performance problems from a distress 
standpoint,” he said. “How does that relate to ditch depth and offset? If 
a roadway is performing poorly, such as alligator cracking or rutting, we 
can now show that it has a shallow ditch close to the pavement’s edge. If 
repairs are going to be made, we can deepen the ditch and move it away 
from the pavement. It’s a more holistic repair approach.” 

Data has been collected from roadways in TxDOT’s Austin, Brownwood, 
Bryan, Atlanta, Tyler, and Corpus Christi districts. The challenge is 
taking that data and deriving useful information from it. In 12 miles of 
roadway, the system can generate 25 million points. As Gurganus noted, 
it’s “how to go from being data rich to being information rich? How do 
we supply the client with information-rich data that meets their needs?

“If we can begin to integrate this information into project development, 
it will give TxDOT more information so that their project scopes can 
be more refined,” Gurganus said. “This should help them stretch their 
funds farther and do more lane miles of work every year. Maintenance 
supervisors will be able to focus on problem spots with measurable data. 
Time, effort, materials, and money will impact roads that really need it.”

Information provided by Embry-Riddle Aeronautical University (www.erau.edu)

Information provided by Texas A&M Transportation Institute (https://tti.tamu.edu).  

Collecting roadway 
geometric data
LiDAR technology measures how well 

ditches perform along roadways.

of Science in Unmanned Systems Applications and Master of Science 
in Unmanned Systems; an undergraduate minor in Unmanned Aerial 
Systems; a graduate UAS specialization; and professional sUAS 
education opportunities. All three campuses offer a minor in UAS.

Faculty and students from the three campuses also collaborate on research, 
including recently establishing a U.S. Federal Aviation Administration 
UAS Center of Excellence at Embry-Riddle called ASSURE (Alliance 
for System Safety of UAS through Research Excellence).

The Daytona Beach Police Department also this year launched a new 
aviation program in collaboration with Embry-Riddle’s Worldwide and 
Daytona Beach campuses to use sUAS to help Daytona Beach police 
officers and firefighters assess hazardous areas following hurricanes or 
other disasters. Professors from the Daytona Beach Campus worked with 
police officers following Hurricane Irma and are also helping the police 
department develop policies and procedures on using UAS.

uav + surveying

A boom-mounted LiDAR device installed on a TTI vehicle 
collects roadway geometric data at highway speed.
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Under a directive from President Donald Trump, the U.S. Department of 
Transportation launched an initiative to safely test and validate advanced 
operations for drones in partnership with state and local governments in 
select jurisdictions. Results from the Unmanned Aircraft Systems (UAS) 
Integration Pilot Program will be used to accelerate safe integration of 
UAS into the national airspace and to realize the benefits of unmanned 
technology in the economy.

The program will help tackle the most significant challenges in integrating 
drones into the national airspace while reducing risks to public safety 
and security. The program is designed to provide regulatory certainty 
and stability to local governments and communities, UAS owners, and 
operators who are accepted into the program. In less than a decade, the 
potential economic benefit of integrated UAS into the nation’s airspace 
is estimated to total as much as $82 billion and create as many as 100,000 
jobs.

The program will help the U.S. Department of Transportation and 
Federal Aviation Administration (FAA) develop a regulatory framework 
that will allow more complex low-altitude operations; identify ways 
to balance local and national interests; improve communications with 
local, state, and tribal jurisdictions; address security and privacy risks; 

and accelerate the approval of operations that currently require special 
authorizations.

The pilot program will evaluate a variety of operational concepts, including 
night operations, flights over people, flights beyond the pilot’s line of 
sight, package delivery, detect-and-avoid technologies, counter-UAS 
security operations, and the reliability and security of data links between 
pilot and aircraft. Industries that could see immediate opportunities from 
the program include commerce, photography, emergency management, 
precision agriculture, and infrastructure inspections and monitoring.

“Stakeholders will have the opportunity through this program to 
demonstrate how their innovative technological and operational solutions 
can address complex unmanned aircraft integration challenges,” said 
FAA Administrator Michael Huerta. “At the same time, the program 
recognizes the importance of community participation in meaningful 
discussions about balancing local and national interests related to 
integrating unmanned aircraft.”

Prospective local government participants should partner with the private 
sector to develop pilot proposals. After evaluating all of the applications, 
the U.S. Department of Transportation will invite a minimum of five 
partnerships. Full details of the Federal Register Notice and application 
process can be found at www.faa.gov/uas/programs_partnerships/uas_
integration_pilot_program/splash. 

Virtual Surveyor nv, developer of UAV image visualization and analysis 
software, launched a new suite of Productivity Tools at the 2017 
Commercial UAV Expo in Las Vegas. According to the company, the 
Virtual Surveyor software package enables professional surveyors to 
generate accurate topographic end products from drone imagery five 
times faster than traditional field work.

Now used in 46 countries, Virtual Surveyor bridges the gap between 
UAV photogrammetric processing software and engineering design 
packages. In a typical application, the Virtual Surveyor suite takes the 
orthophotos and digital surface models (DSM) extracted from UAV 
imagery with photogrammetric software like Pix4D or DroneDeploy and 
generates an interactive virtual environment onscreen where surveyors 
can apply their core skill to select the survey points and breaklines that 
define topography. 

“The appeal of Virtual Surveyor is that it combines the interpretation 
skill of a professional surveyor with computing power to create standard 
survey products,” said Virtual Surveyor Managing Director Tom Op ‘t 

Eyndt. “The software accomplishes this in a fraction of the time of a full 
field survey.”

Standard topographic outputs from the Virtual Surveyor software are 
Surfaces or TINs (Triangular Irregular Network), Contours, and Line 
Surveys. These survey-grade deliverables are ready for direct input into 
design software packages such as AutoCAD, Civil3D, Magnet Office, 
Vulcan, and BricsCAD. 

To further accelerate the production of topographic data sets from UAV-
derived orthophotos and DSMs, Virtual Surveyor has enhanced three of 
the most popular manual functions in the software with computer vision 
to create three new Productivity Tools. 

Guided Breakline Drawing Tool — Rather than select every individual 
survey point that defines a breakline, this tool allows the surveyor to click 
on just two points to define a short line segment and its direction in the 
virtual terrain. In seconds, the software then grows the entire breakline.

Q-Points Tool — Initiated by the surveyor, this tool helps to generate 
Surfaces or TINs by selecting only the meaningful ground points that 
define the topography. Once the points have been chosen by the software, 
the tool draws the boundary triangles around each surface, creating a 
Surface or TIN. The surveyor maintains the ability to edit the Surface by 
deleting unnecessary points, individually or in groups. Compared with 

Information provided by the U.S. Department of Transportation (www.transportation.gov).   

Advanced drone operations

Survey-grade deliverables

U.S. launches UAS Integration Pilot Program.

Virtual Surveyor unveils drone image analysis software.

www.faa.gov/uas/programs_partnerships/uas_integration_pilot_program/splash.
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entirely manual point generation, Q-Points reduces surface generation 
time by up to 90 percent.

Low-Pass Point Tool — To generate an accurate bare-earth elevation 
model from a vegetated image, this tool looks for points at ground level 
between the trees and shrubs. Rather than select any point, the tool 
chooses only those that define the topography, as a surveyor would. 
While the software places many points in seconds, the Low-Pass tool 
allows surveyors to add or delete points onscreen and rely on their 

expertise to choose the ideal grid spacing, ultimately generating a clean 
topographic model without vegetative cover.

“Like all the applications in Virtual Surveyor, the Productivity Tools 
give the professional surveyor a realistic environment in which they find 
it very comfortable and easy to work,” Op ‘t Eyndt said.

Information provided by Virtual Surveyor nv (www.virtual-surveyor.com).  

The Q-Points Tool creates a survey-grade TIN with input from the surveyor.

USING BUSINESS INTELLIGENCE SOFTWARE 
TO BOOST PROFITABILITY
 
The use of artificial intelligence and machine learning in 
managing business, resources, and projects is a relatively 
new idea. However the firms that understand, learn, and 
implement this smart technology now are the most likely to 
lead the A&E industry through the next decade.
 
You will learn: 

Assess how trends in A&E technology will affect the industry
Pinpoint the most vital key performance indicators for your business
Determine which kind of technology is right for your firm
Discover how artificial intelligence and automation impact your firm 
in unique ways

THIS WEBINAR AIRED ON NOV 16TH
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The American Road & Transportation Builders Association (ARTBA) 
announced that its Online Learning Center (OLC) courses meet New 
York, North Carolina, and Florida Professional Development Hour 
(PDH) requirements for engineers seeking relicensing. Other states do 
not require similar pre-approval.

Created in 2016, the ARTBA OLC serves as a key resource for 
transportation design and construction industry professionals seeking to 
build their skill set or to help prepare for the Safety Certification for 
Transportation Project Professionals (SCTPP) exam.

The courses are self-paced and accessible from any device that can 
access the internet, including smart phones, tablets, and laptops. The 
digital content is available 24/7, which empowers participants to learn 
where they want to, review when they need to, and apply their new 
knowledge, skills, and abilities. Current courses include:  

Communication — Covers the different types of communication 
employees need to effectively lead a team and how to avoid mistakes 
caused by miscommunicating critical information (1 PDH).

Environmental Conditions — Shows how to identify and address 
specific hazards based on working at night, in different climates, in 
different weather, and near water (2 PDHs).

Hazard Control — Details how to detect the most common hazards 
found on transportation construction work sites, the threats each hazard 
poses to workers, and how to mitigate the risks by applying elimination, 

substitution, engineering controls, administrative controls, and Personal 
Protective Equipment (2 PDHs).

Personal Protective Equipment (PPE) — Discusses the types of PPE 
workers need for different jobs in a work zone, how to select and maintain 
PPE for transportation construction projects, and how to establish a work 
zone culture where everyone always uses PPE (1 PDH).

Traffic Control — Demonstrates how to implement an internal traffic 
control plan (ITCP) to manage workers, vehicles, and equipment in 
your work zone, and how to implement a temporary traffic control plan 
(TTCP) to manage vehicles and pedestrians outside the work space (2 
PDHs). 

Work Sites — Reviews the hazards and required safety measures for 
working in trenches and other excavations, in confined spaces, and 
above ground. The courses contain reading, graphics, and video to 
support the training objectives (2 PDHs).

Risk Assessment — Covers applying the process of risk assessment 
to different stages of transportation construction, building risk 
management tools, and using those tools on a site visit to identify and 
mitigate hazards (1 PDH).

Building Safety Plans — Covers identifying the safety plans and 
programs OSHA requires for specific transportation construction 
workplace activities, and creating an activity-specific and work site-
specific safety plan (1 PDH).

To take advantage of this cost-effective ARTBA service, visit the 
OLC at www.puttingsafetyfirst.org and click “Prep Courses.”

ARTBA Online Learning Center
Courses now approved for PDHs in N.Y., N.C., and Florida.

Information provided by the American Road & Transportation Builders Associa-
tion (www.artba.org). 
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The Division of Civil, Mechanical and Manufacturing Innovation (CMMI) 
within the National Science Foundation’s Directorate for Engineering 
announced creation of the Engineering for Civil Infrastructure (ECI) 
program. The ECI program represents a new and integrated vision for 
fundamental research to underpin transformative innovations for the 
built environment that are resilient, economical, and adaptable to en-
hance national prosperity and societal benefits, the NSF said. 

In support of this vision, the ECI program replaces the Engineering for 
Natural Hazard (ENH), Geotechnical Engineering and Materials (GEM), 
and Structural and Architectural Engineering and Materials (SAEM) 
programs. ECI will also support research in construction engineering 
that is compatible with this vision.

The ENH and SAEM programs will no longer accept proposals. The 
GEM program will not accept proposals after 5:00 p.m. submitter’s local 
time on Dec. 29, 2017. Active awards in ENH, GEM, and SAEM pro-
grams will be managed by the ECI Program Directors and will remain 
eligible for supplements and extensions.

New program highlights
The ECI program supports fundamental research that will shape the fu-
ture of the nation’s constructed civil infrastructure, subjected to and in-
teracting with the natural environment and to meet the needs of humans. 
In this context, research driven by radical rethinking of traditional civil 
infrastructure in response to emerging technological innovations, chang-
ing population demographics, and evolving societal needs is encouraged.

The ECI program focuses on the physical infrastructure, such as the soil-
foundation-structure-envelope-nonstructural building system; geostruc-
tures; and underground facilities. It seeks proposals that advance knowl-
edge and methodologies within geotechnical, structural, architectural, 
materials, coastal, and construction engineering, especially that include 
collaboration with researchers from other fields, including, for example, 
biomimetics, bioinspired design, advanced computation, data science, 
materials science, additive manufacturing, robotics, and control theory.

Research may explore the following: 
• holistic building systems that view construction, geotechnical, structural, 

and architectural design as an integrated system; 
• adaptive building envelope systems; 
• nonconventional building materials; 
• breakthroughs in remediated geological materials; and 
• transformational construction processes. 

Principal investigators are encouraged to consider civil infrastructure 
subjected to and interacting with the natural environment under “nor-
mal” operating conditions; intermediate stress conditions (such as dete-
rioration, and severe locational and climate conditions); and extreme sin-
gle or multi natural hazard events (including earthquakes, windstorms, 
tsunamis, storm surges, sinkholes, subsidence, and landslides). 

Principal investigators are expected to bear in mind broader impacts as-
sociated with, for example, economic, environmental, habitant comfort, 
and societal benefits, which may include implications for resource and 
energy efficiency, life cycle, adaptability and resilience, and reduced de-
pendence on municipal services and utilities.

Full program details are available at: 
www.nsf.gov/funding/pgm_summ.jsp?pims_id=505488

Research refocused
National Science Foundation creates Engineering for Civil 

Infrastructure program.

continuing education
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Sherwin-Williams Protective & Marine 
Coatings’ Zinc Clad 4100 is a new high-
solids coating featuring recoat times as 
short as 30 minutes. Designed for use 
over properly prepared blasted steel, the 
organic zinc-rich primer provides cathodic 
protection to reduce corrosion potential 
in the event of the steel substrate being 
exposed due to coating damage. Zinc Clad 
4100 meets Class B requirements for slip 
coefficient and creep resistance as defined 
by the Research Council on Structural 
Connections for use in slip-critical bolted 
connections in all U.S. states. It also 
meets the performance requirements of 
NEPCOAT List B for use on highway 
bridge steel in the Northeast U.S.

The San Antonio Water System (SAWS) is in the process 
of deploying 200 SmartCover Systems real-time remote 
sensors to keep a high-tech eye on troubled pipeline 
segments citywide. SmartCover Systems provides sewer 
collection systems asset management solutions through 
Real-Time Condition Assessment. According to the 
company, utilizing a wide array of applications designed 
to capture remote data, software and analytics enable 
informed, actionable decisions resulting in prioritized 
capital projects. In 2014 alone, the SAWS SmartCover 
system prevented more than 500 potential sewer system 
overflows at locations with a high risk due to structural 
condition, grease, debris, or roots.

03. Sewer system sensors01. Fluid harmonic damper

05. High-solids primer

TTWiiN, the technology accelerator of Thornton 
Tomasetti, introduced Hummingbird Kinetics, 
a solution for tuned mass damping in tall and 
supertall buildings as an alternative to slosh 
tanks and pendulum dampers. As cities increase 
in density and more tall buildings are built, there 
is a need for a better solution to the challenge of 
wind-induced motion in large buildings. According 
to the company, the Hummingbird solution is a 
patented and competitively priced fluid harmonic 
damper (FHD) that can be distributed throughout 
a building, improving efficiency and giving more 
leasable space back to the building owner.

SmartCover Systems
https://smartcoversystems.com 

Hummingbird Kinetics
http://hummingbirdkinetics.com  

Sherwin-Williams Protective & Marine Coatings
http://protective.sherwin-williams.com  

02. Sewer infrastructure repair

Quadex, LLC, a Vortex Company, said that 
its GeoKrete Geopolymer meets the most 
demanding European test standard for corrosion 
resistance, WXX4, as defined by DIN 19573: 
Mortar for Construction and Rehabilitation of 
Drains and Sewers Outside Buildings. To comply 
with DIN 19573, in all testing phases, GeoKrete 
possessed a relative residual compressive strength 
greater than 55 percent for pH0, and greater than 
75 percent for pH1. GeoKrete is used for repair 
and rehabilitation of manholes, large-diameter 
pipes, and other sewer infrastructure requiring 
structural and corrosion protection.

Quadex, LLC
www.quadexonline.com 

04. Rod-to-steel-beam connector

Simpson Strong-Tie’s new Strong-Rod 
Systems rod-to-steel-beam connector (ATS-
SBC) forms part of a continuous-rod solution 
that helps wood-frame structures resist 
shearwall-overturning forces and uplift forces 
resulting from seismic activity or wind events. 
The rod-to-steel-beam connector has been 
redesigned to reduce the overall number of 
rod system components. The new ATS-SBC 
replaces the older field-assembled half-cage 
system with a complete part featuring a rod 
already affixed to the bearing plate. It also 
features a weldable plate for attachment to 
steel beams in the field. The rod-to-steel-beam 
connector is available in six rod diameters 
ranging from 5/8 inch to 1-1/2 inch, all 12 
inches in height.

Simpson Strong-Tie
www.strongtie.com/srs  

SPECIFY
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Structural Engineers Axiom #7

07. Geosynthetic support pad

HUESKER’s Fortrac Heavy Load geosynthetic support pad for storing extra-
heavy units, (e.g., monopiles for offshore wind turbines or ship components) 
has load capacities of 800 tons and greater. Fortrac Heavy Load, which can be 
supplied in different heights and widths, features a combination of two high-tensile 
geosynthetic products with local soils or slags as the fill material. It is deliverable 
in kit form for onsite assembly. Other benefits include its transportability by 
heavy-duty forklift and the possibility of future recycling for support pads that 
are no longer required. Other options include the possibility of installing drainage 
units for hydraulic filling and covers for protection against rain.

HUESKER
www.huesker.us 

08. Cold-formed steel e-book

BuildSteel, a partnership of steel and construction industry organizations, 
released Cold-Formed Steel Trusses: Design, Performance, and Advantages, 
a complimentary e-book to help building owners, architects, contractors, and 
engineers better understand how cold-formed steel (CFS) truss systems can help 
them in their next project. Within the e-book, building professionals will learn 
why multi-family and mid-rise projects benefit from CFS trusses; how CFS 
trusses help solve complex challenges and support design flexibility; and how 
CFS truss systems deliver on performance and life cycle savings. The e-book can 
be downloaded at www.buildsteel.org/ebook-cold-formed-steel-trusses-design-
performance-and-advantages. 

BuildSteel
www.buildsteel.org  

06. Concrete admixture

New Technology Solutions, LLC developed patent-pending CoolCure, which the 
company said significantly reduces/eliminates the heat of hydration and increases 
compressive strength and working/placement time of concrete. Increases in strength 
have been realized from 40 percent to 100 percent, the company said, and heat of 
hydration is reduced by minimizing generation of calcium hydroxide byproduct. 
CoolCure is ideal for large mass pours and can be implemented in existing concrete 
mixing facilities and trucks. CoolCure also reduces the potential for delayed alkali-
silica reaction, according to the company.

New Technology Solutions, LLC
www.siliconesolutions.com 

www.buildsteel.org/ebook-cold-formed-steel-trusses-design-performance-and-advantages
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If you’ve ever flown through Chicago this time of year, you probably 
know what it’s like to sleep on the hard-carpeted floor of an airport. It’s 
almost like clockwork. You get to O’Hare, you have your first beer of the 
afternoon, and kaboom — your flight gets delayed! Here at Zweig Group, 
we want to outperform O’Hare in customer service with no overnight 
layovers, so to speak. We want to be the best resource available for your 
AE firm from the time you give us a call to the time we help you establish 
a five-year growth or transition plan.

This year, the Zweig Group Research Team has seen lots of data flow 
through our system. Much like O’Hare, we experience high-volume 
periods where the veritable data pipelines open up. In 2017, we published 
16 reports ranging from financial performance to compensation structures 
to marketing all the way to how an AE firm should be valued. Most of our 
contributing firms are mid-sized engineering firms that are going through 
a variety of growth phases or planning sessions and are looking to find 
industry data that can help them improve their business. I feel confident we 
have helped many firms achieve this goal. 

When we provide consulting services, firm leaders are always interested 
in the information we provide and how they can use the data to inform 
their decision-making process. The metrics are meaningful. Our research 
provides baseline values for leaders in the AE industry to make critical 
business decisions. Often, firms fail to prepare the next generation of 

leaders for this phase of their development. Many new and even old 
leaders operate critical business functions and make lasting decisions in 
the dark. With little to no business management training, their experience 
is bound to the technical side of the business and not grounded in finance 
or operational management.

To be an effective leader, you can’t just be the best engineer in the room. 
You have to relate to your people and understand how your assets can be 
used to positively impact the work environment. This is something we 
preach here at Zweig Group. With a solid understanding of the financial 
components of your business, you can enhance the cultural components of 
your business.

Our Hot Firm and Best Firm awards are celebrated each year in September. 
The event brings together hundreds of the nation’s top-performing AE 
firms and provides educational opportunities for both leaders and young 
professionals. Many of the discussions focus on growth plans, improving 
operational efficiencies, and refining cultural components that make a firm 
attractive to current and prospective employees. Many of these firms are 
our best clients and their success is a testament to our success, a fact of 
which we are proud. 

So, as we close out 2017 and head into 2018, remember to treat your 
team and fellow employees well. Use Zweig Group data, the industry 
standard, to improve your benefits in the coming year, and let us help you 
be a beacon for those in your firm who want to set and attain goals. In a 
time when talent is hard to find and mergers and acquisitions are peaking, 
information is more important than ever. 

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

BENCHMARKS

Information pipeline
In 2018, seek industry data that can help improve your business.

By Will Swearingen
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