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MARK C. ZWEIG
mzweig@zweiggroup.com

Keeping up
Here in the Ozark foothills — just like where you are, most likely — the kids or grandkids are already out of school 
or will be soon, the back yard pools are all clean and inviting, lawns are nice and green, mosquitos the size of small 
airplanes are buzzing about, and the list of summer “to-do” projects is growing. Hopefully, in spite of all that, you’ll 
have time to read this June 2016 issue of Civil + Structural Engineer.  

We have a profile on Carl Walker, Inc., the world-renowned parking firm with a name that says “structured parking” 
just as Kleenex says “facial tissue.” Some might say that Carl Walker invented structured parking as we know it — 
it is certainly one of, if not the brand name firm for design of parking structures and solving parking problems. The 
firm’s President and CEO Gary Cudney, P.E., is not only a working engineer but one heck of a nice guy as well!

We also have an article on what Will Sims, an associate director at Arup, is doing with the firm’s configuration 
of Bentley Systems’ ProjectWise to adopt BIM processes, including a BIM Project Template so projects can 
be quickly and efficiently set up. There’s more, including how Smith Consulting Architects transformed a large 
industrial building into a 300,000-square-foot, two-level campus serving as the new Petco San Diego National 
Support Center. 

We also have an article on how Colorado Springs Utilities is constructing and commissioning technology to reduce 
SO2 emissions at one of its power plants. During pilot testing, researchers determined the best configuration of 
ductwork for the system was a combination of reinforced fiberglass with a steel exoskeleton. Another article 
presents how a new gas pipeline lateral installed on a steep, 2:1 slope faced severe erosion issues due to heavy 
Pacific Northwest rainfall. Milliken Infrastructure Solutions and erosion control distributor ACF West developed a 
comprehensive plan to correct the problem using geosynthetic concrete composite mats. 

There’s just so much good reading in our magazine that is essential to your ability to stay on top of your field. 
They say that 50 percent of all technical knowledge becomes obsolete every two years. That’s a lot. Even if it is 
only half that — say 25 percent — we have to keep learning what’s happening, what’s out there, and how people 
are dealing with problems and opportunities today if we are going to keep up. That’s why we are here. We think 
that our mission, our reason for existence — to help make our readers better engineers, better managers, and better 
professionals — is a worthwhile one.

So enjoy the June issue of Civil + Structural Engineer magazine — and have a great summer, too!

Keep learning what’s 
happening, what’s out there, 
and how people are dealing with 
problems and opportunities.

FROM THE PUBLISHER



bluebeamextreme.com/structural


8          cenews.com          June 2016

Beyond counting pennies: Think long term for big dollar success
Last month I wrote about counting pennies and the toll that short-term thinking takes on the career of an 
ambitious engineer. This month I want to expand on how to fight the tendency to count pennies and how to 
become more long-term oriented. 

First of all, you really must think five to 10 years out and develop a vision for what and where you want to be. 
You may think you know what that is, but I doubt it has the detail and clarity that is required to be successful. 
This picture needs to be crystal clear. In order to develop such a clear vision, you may want to consider taking 
a few days off to clear your head and go on a “solo retreat.” 

That may sound far out to you, but the sacrifice of taking a few days to design career goals can have an 
immense impact on your life. It’s the same principle that drives the strategic planning process in corporations. 
Corporations that use strategic planning to develop a clear mission and vision tend to significantly outperform 
the market. 

Once you develop this clear vision, you must design every decision you make and action you take around 
making incremental progress toward accomplishing that vision. Instead of thinking about the pennies you 
can make right now, you should be thinking about the dollars you can make later. This long-term thinking 
requires an investor mindset that is OK with not getting immediate returns (pennies) and instead is willing to 
work long and hard hours for returns later (dollars). 

So many of the firms I work with are full of people who hit the door at five o’clock. Anyone who stays later 
working on projects given to them or projects they come up with is really setting themselves apart. 

That brings up another important point: Assuming your vision is an ambitious one, you will likely have to 
develop projects or take on tasks that are not a part of your core job duties. It is those projects that are born 
out of creativity and with intention toward accomplishing big goals that really get you noticed and drive 
personal success. 

When times get tough, stay focused and do not let the loss of a job or other significant life change get in the 
way. Thinking long-term is all about keeping the end goal in mind and staying the course at all times!

Design every decision 
and action around making 
incremental progress toward 
accomplishing your vision.

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

Engineering OUR FUTURE
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In early April, Zweig Group released its inaugural Cell Phone & Mo-
bile Devices Spotlight Survey of A/E/P & Environmental Consulting 
Firms. After several years of including information about firm-provid-
ed cell phones in its Policies, Procedures & Benefits Survey of A/E/P & 
Environmental Consulting Firms, Zweig Group used its new Spotlight 
Surveys series for a more in-depth analysis of issues related to mobile 
device use in the industry.

Topics covered in the survey include:
• cell phone and/or mobile device provisions; 
• employee cell phone and mobile device use; 
• device policies; 
• mobile service providers; and
• firm apps.

Firm-provided cell phones are almost a given in many architecture, en-
gineering, planning (A/E/P), and environmental firms, and data show 
an increase in popularity during the last several years. The current 
Spotlight Survey takes it a step further to reveal who gets phones, how 
they are selected and paid for, how often professionals use them, use of 
tablets and other devices, and even the use of smart watches.

The results, provided by almost 100 A/E/P and environmental consult-
ing professionals whose job titles most commonly include words such 
as “manager,” “director,” and “president,” show that, though firm-pro-
vided cell phones are definitely commonplace and tablets are becoming 
more common, other mobile devices have not yet caught on among 
most firms. 

Smart watches and similar mobile devices are still in their infancy, both 
in terms of development and in their adoption by the A/E/P and envi-
ronmental consulting industry. Future Zweig Group surveys will be 
able to track in almost real-time how quickly these devices are imple-
mented by the industry and for what purposes.

Although 97 percent of survey respondents reported having a cell 
phone that they used for work at least some of the time — 49 percent 
use those phones “very frequently,” most commonly to “answer emails/
communicate with colleagues” — only 54 percent said that their firms 
provided those cell phones and cover the monthly bills. Similarly, 79 
percent of respondents said they had a tablet, but only 44 percent said 
their firms provided it. 

However, for other mobile devices the data trend in the opposite direc-
tion: Although only 17 percent of respondents reported using a mobile 
device other than a cell phone, tablet, or laptop, 20 percent said that 
their firms will pay for such devices. 

The 2016 Cell Phone & Mobile Devices Spotlight Survey of A/E/P & 
Environmental Consulting Firms is a digital-only publication available 
for purchase and download at https://zweiggroup.com/p-2251-mobile-
device-2016.  

ANDREA BENNETT is research & publications manager for Zweig Group. She can 
be contacted at research@zweiggroup.com.

Figure 1: A/E/P and environmental consulting firm employee use of and payment for cell phones, tablets, 
and other mobile devices.

By Andrea Bennett

Cell phones 
and mobile devices

Benchmarks

https://zweiggroup.myshopify.com/collections/2016-surveys/products/cell-phone-mobile-device-spotlight-survey-2016?variant=30153000385
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Project Profitability: Role of project administrators
By Howard Birnberg, Association for Project Managers

Ask a project manager what his or her biggest problem is and typically 
the answer will be time to complete all of their required tasks. Project 
managers can quickly become overwhelmed by the high volume of emails, 
letters, telephone conversations, meetings, reports, and dealing with many 
other time-consuming activities. As a result, some vital project steps 
may not be taken, are given little attention, or are poorly completed. One 
solution is a project administrator. Project administrators are typically not 
technically trained, but have a reasonable understanding of project needs 
and the design and construction process. These individuals support the 
efforts of full-charge project managers by relieving them of some of the 
administrative burdens of projects.  

Read the entire article at http://tinyurl.com/projectprofit-june16.  

Steel towers: 
Research suggests cold-formed steel could 
frame future high-rises

The results of a new engineering feasibility study 
from the Steel Framing Industry Association (SFIA) 
suggests that the structural integrity of cold-formed 
steel (CFS) could make it a viable framing alternative 
in the construction of high-rise buildings. Analysis 
showed that the structural integrity of cold-formed 
steel theoretically could enable architects and 
designers to create CFS-framed buildings as high as 
40 stories or more.

The feasibility analysis was conducted by Pat Ford, 
P.E., principal of the engineering firm Matsen Ford Design, headquartered 
in Milwaukee, with guidance from the SFIA Technical Committee. Ford 
noted that the 40-story building height is not the theoretical maximum, but 
that this project demonstrates what is possible with cold-formed steel when 
conventional design and generic framing is used.

Read the entire article at http://tinyurl.com/steeltower-june15.

Every month, Civil + Structural Engineer provides 
additional columns and articles online to supplement 
the content in this print issue. Check out the following 
articles posted online with the June issue:

 Civil + structural 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

thousands of satisfied customers since 1988

Complete IT Solution
• Logon Compliance Reporting
• File Access Auditing
• Timekeeping, billing solution

COntROl 
OVeRAGeS 
tOdAy

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

The 15th annual StormCon surface water quality conference and expo 
and the 54th Annual WASTECON solid waste industry-focused con-
ference are co-locating in Indianapolis, Aug. 22-25, 2016, at the Indi-
ana Convention Center. 

StormCon
StormCon features eight preconference courses, Sunday, Aug. 21, and 
Monday, Aug. 22, focusing on stormwater management, nonpoint 
source pollution, and urban water systems:
• Developing Effective and Practical Storm Water Pollution Prevention 

Plans (two-day course)
• Comprehensive Stream Stabilization & Restoration Workshop, with an 

Emphasis on Urban Streams (two-day course)
• BMP Selection to Improve Your Watershed
• Construction Site SWPPP Compliance: Learning to Truly Implement a 

Compliant Program
• Stormwater Pollution Modeling for LID, TMDL, and Retrofitting Analyses 

— An Overview of WinSLAMM
• Lessons Learned from Surviving MS4 Program Audits
• Myth Busters: Overcoming Barriers to Green Infrastructure
• Stormwater Quality Modeling with the Stochastic Empirical Dilution 

Model (SELDM)—An Overview
 
Additionally, a two-day preconference certification course is offered 
for attendees prior to an exam for the Certified Inspector of Sediment 
and Erosion Control (CISEC) credential.

The main StormCon conference program — Tuesday, Aug. 23, through 
Thursday morning, Aug. 25 — offers approximately 150 presentations 
in seven tracks:
• BMP Case Studies — Examples of structural and nonstructural best 

management practices to achieve water-quality goals
• Green Infrastructure — Low impact development (LID) techniques as 

well as smart growth and other green infrastructure practices
• Stormwater Program Management — Funding, public education and 

outreach, staffing, regulatory compliance, and other elements of man-
aging a successful program

• Water-Quality Monitoring — Water-quality assessment, monitoring and 
sampling techniques, and modeling practices

• Industrial Stormwater Management — Industrial stormwater manage-

ment and permitting, focusing on publicly and privately owned facilities 
covered by industrial stormwater permits or EPA’s stormwater multi-
sector general permit

• Stormwater Management for Solid Waste Facilities — Stormwater man-
agement for all phases of solid waste operations, from collection to pro-
cessing and transfer stations to landfills

• Advanced Research Topics — Comparing BMP performance, evaluating 
testing protocols, and trends in stormwater research

The following special session and tours are available on Thursday, 
Aug. 25:
• Saving for a Rainy Day — Municipal Stormwater Planning and Funding 

covers watershed planning, creating a stable local funding process, and 
how to apply for federal stormwater funding. 

• Taking It to the Streets: A Tour of Green Infrastructure in Indy will expose 
participants to a variety of green infrastructure installations in the urban 
core of Indianapolis.

• Green Infrastructure Bike Tour through downtown Indy shows award-
winning public and private green infrastructure projects, including more 
than 25,000 square feet of stormwater planters along the Cultural Trail. 
Owners and designers will be onsite to provide project background and 
answer questions.

Additional information and online registration for StormCon is avail-
able at www.stormcon.com. 

WASTECON
WASTECON, organized by the Solid Waste Association of North 
America (SWANA), offers opportunities to see what’s new in collec-
tion, processing, marketing, and management of compost, recyclables, 
and solid waste. The conference features more than 30 educational ses-
sions covering topics from landfill management to waste-to-energy — 
with a strong focus on safety. According to its website, “SWANA is an 
organization of more than 8,300 public- and private-sector profession-
als committed to advancing from solid waste management to resource 
management through their shared emphasis on education, advocacy, 
and research.” 

Additional information and online registration for WASTECON is 
available at www.wastecon.org. 

Stormwater and solid waste 
management in one venue
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June

BUILDING AN ENTREPRENEURIAL FIRM
June 8-9, 2016, Chicago
Taught by Mark Zweig, this seminar is specifically designed for entrepreneurially 
minded leaders in the architecture, engineering, planning, and environmental 
industries. It was designed to help firms blow past static, incremental growth and 
become benchmarks in the industry.
https://zweiggroup.com/seminars/baef 

One Water Summit
June 8-10, 2016, Atlanta
Through plenary sessions, panels, mobile workshops, and caucuses, participants 
will strategize on how to accelerate adoption of integrated, sustainable, and 
inclusive approaches to water resource management.
http://uswateralliance.org/one-water/one-water-summit-2016 

The Principals Academy 2.0
June 15-16, 2016, San Francisco
July 21-22, 2016, Branson, Mo.
Crash course in all aspects of managing a professional service firm, including 
an expanded focus on business development, strategic planning, and financial 
management.
https://zweiggroup.com/seminars/tpa 

ACE16
June 19-22, 2016, Chicago
American Water Works Association 135th annual 
conference program covers more than 30 interest 
areas, including direct potable reuse, source water 
protection, water loss control, and asset management.
www.awwa.org/conferences-education/
conferences/annual-conference.aspx 

2016 Professional Engineers Conference
June 22-26, 2016, Dallas
Partnership between NSPE and the Texas Society 
of Professional Engineers offers an opportunity to 
network, earn continuing education credits, and 
learn about the engineering profession’s top issues. .
www.nspe.org/resources/2016-professional-
engineers-conference 

Becoming a Better Seller
June 23, 2016, Miami
July 7, 2016, Chicago
Specifically developed to help design and technical 
professionals become more comfortable dealing 
with clients and promoting the firm and its services.
https://zweiggroup.com/seminars/better_seller 

Becoming a Better Recruiter
June 23, 2016, Houston
Aug. 11, 2016, Minneapolis
Become more comfortable approaching great talent 
and learn how to promote the firm, its culture, and 

      Weather the Storm 
with CULTEC
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specifi c AutoCAD® layouts 
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Contactor® & Recharger® Stormwater Chambers

Stormwater chambers are our specialty. 

As the founder of plastic chamber technology, 
CULTEC’s expertise lies in the innovation 
and evolution of chamber systems. 
We are equipped to solve even the most challenging 
stormwater management assignments.

• CULTEC chambers are 
designed to withstand 
AASHTO HS-25 defi ned 
loads. 

• We carry sizes capable 
of accommodating 
both extreme low-profi le 
limitations as well as   
high-volume demands. 

Weather the Storm Weather the Storm Weather the Storm Weather the Storm       
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Request our free Stormwater Product Booklet

Visit us at StormCon
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career opportunities and advancement.
https://zweiggroup.com/seminars/better_recruiter 

ASCE International Conference on Transportation & Development
June 26-29, 2016, Houston
A wide range of transportation and development topics organized in 40 
sessions under five parallel tracks, plus poster sessions and technical 
tours.
www.asce-ictd.org 

6th International Symposium on Hydraulic Structures
June 28-30, 2016, Portland, Ore.
Critical issues related to hydraulic structure research, performance, 
operations, maintenance, and community implications.
www.ishs2016.com 

July

Becoming a Better Project Manager
July 12, 2016, Charlotte, N.C.
This course provides a fundamental understanding and some specific 
tools that new and aspiring project managers can use to be more 
effective.
https://zweiggroup.com/seminars/better_pm 

Advanced Project Management
July 13, 2016, Charlotte, N.C.
Specifically developed to help higher-level design and technical 
professionals develop advanced leadership and management skills to 

better lead projects and clients.
https://zweiggroup.com/seminars/advanced_pm 

ARTBA P3 Conference
July 13-15, 2016, Washington, D.C.
Opportunity for the private infrastructure investment community 
to connect with hundreds of key decision makers, project sponsors, 
private-sector finance executives, consortium leaders, and officials 
from all levels of government.
www.artbap3.org 

august

S3: Slopes, Slides and Stabilization Seminar
Aug. 1-3, 2016, Denver
Lectures by industry experts on current technologies, key design 
concepts, and case histories that illustrate effective application of deep 
foundations for stabilization of slopes and excavation support.
www.dfi.org/s3 

Geo-Chicago 2016
Aug. 14-18, 2016, Chicago
Latest advances in characterization, modeling, design, construction, 
and field performance in the rapidly expanding geotechnical fields of 
sustainability, energy, and the geoenvironment.
www.geoenvironmentconference.org 

Financial Management for Non-Financial Managers
Aug. 17, 2016, Denver
Overview of business financial management, including interpreting 
financial statements, key performance metrics, benchmarking, 
predictive cash flow management, and how strategic decisions drive the 
value of the firm.
https://zweiggroup.com/seminars/better_fm 

september

WateReuse Symposium
Sept. 11-14, 2016, Tampa, Fla.
The 31st annual event brings together water managers and industry 
leaders to learn what’s working and what’s next in water reuse policy, 
operations, technology, and public perception.
https://watereuse.org/news-events/conferences/annual-watereuse-
symposium  

Structural Engineering Summit
Sept. 14-17, 2016, Lake Buena Vista, Fla.
National Council of Structural Engineers Associations summit offers 
educational sessions specific to structural engineering, social and 
networking events, the NCSEA Excellence in Structural Engineering 
Awards, and a trade show.
www.ncsea.com/meetings/annualconference 

Zweig Group Hot Firm and A/E Industry Awards Conference

Take your 
advice from 
Mark Zweig 
to-go.

zweiggroup.com/podcast

https://watereuse.org/news-events/conferences/annual-watereuse-symposium
thezweigletter.com/category/podcast/
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Sept. 22-23, 2016, Phoenix
Comprehensive business conference for leaders and aspiring leaders of 
AEC firms in the U.S., celebrating the Best Firms To Work For, the 
2016 Hot Firms, courageous leadership, and marketing excellence.
https://zweiggroup.com/conference 

WEFTEC 2016
Sept. 24-28, 2016, New Orleans
Water Environment Federation's Annual Technical Exhibition and 
Conference is the largest water-quality conference of its kind in North 
America. In addition, a Stormwater Congress offers more than 15 
stormwater technical sessions and workshops.
www.weftec.org 

Designing Cities
Sept. 26-29, 2016, Seattle
National Association of City Transportation Officials conference 
convenes transportation leaders and practitioners from across the 
country and world to discuss key trends in urban street design and 
transportation policy.
http://nacto.org/conference/designing-cities-conference-seattle-2016 

Check online at http://cenews.com/events for events later in 2016. Send 

information about upcoming conferences, seminars, and exhibitions relevant 

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

A seminar specifically developed to help design and 
technical professionals in architecture, engineering, 
planning, and environmental firms become more 
comfortable dealing with clients and promoting the 
firm and your services.

July 7 | Chicago, IL

zweiggroup.com/seminars/better_seller

Learn more at  www.mmfx.com 
Call us (866) 466-7878

HIGH STRENGTH AND CORROSION RESISTANT
REINFORCING STEELS BY MMFX
MMFX Steel offers a family of steel alloys providing high strength (Grades 100 
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on the rise

Fuscoe Engineering, Inc. appointed Matthew Vega, P.E., as BIM man-
ager at the firm’s Irvine, Calif., corporate office. Reza Soltani, P.E., was 
appointed project manager at Fuscoe’s Irvine office.

Fishbeck, Thompson, Carr & Huber, Inc. (FTCH) promoted Jeffrey 
Schumaker, P.E., senior vice president, and Thomas L. Gray II, P.E., 
senior vice president, to principal. 

Brock LaForty will manage transportation and infrastructure opera-
tions for WSP | Parsons Brinckerhoff as the area manager for North 
Carolina and South Carolina. Kenneth Aparri will lead traffic plan-
ning and engineering efforts as the new West region traffic lead for 
WSP | Parsons Brinckerhoff. Lisa Maurath, P.E., was appointed area 
manager of the firm’s Los Angeles transportation and infrastructure of-
fice. Robert Little, P.E., was appointed bridge inspection and asset 
management manager in WSP | Parsons Brinckerhoff’s Tampa, Fla. of-
fice. Bruce Moulds, P.E., was appointed Southeast regional business 
development director at WSP | Parsons Brinckerhoff. The Conference 
of Minority Transportation Officials honored Margaret O’Meara, a 
vice president of WSP | Parsons Brinckerhoff, with its 2016 Women 
Who Move the Nation award. A 30-year transportation professional 
who has worked in both the public and private sectors, O’Meara, who 
is based in Boston, has full responsibility and accountability for client 
relationship management, strategic planning, and business develop-
ment within a 10-state region. Sissy Nikolaou, Ph.D., P.E., was named 
a principal multi-hazards and geotechnical engineer in the New York 
office of WSP | Parsons Brinckerhoff. Dana Meier will manage trans-
portation and infrastructure operations in Utah, Idaho, and Montana 
as the new area manager in the Murray, Utah office of WSP | Parsons 
Brinckerhoff. Samuel F. Minnitte, Jr. was named transportation and 
infrastructure area manager in the firm’s Baltimore office. 

Skanska USA promoted Mel Jones to national director of Diversity & 
Inclusion (D&I), focusing on implementing the company’s D&I strate-
gies and achieving diversity-related targets. Jones’ professional career 

includes nearly 20 years of experience in land use and civil design, 
most recently as owner of Rucker LDC, a land development consulting 
firm.

Russ Tamblyn joined CDM Smith as director of the firm’s Virtual De-
sign and Construction group. He will be responsible for driving CDM 
Smith’s research and project innovations in the alternative project de-
livery market, including advances in mixed-reality technology that al-
lows clients to visualize projects from proposal through design, con-
struction, and operations.

Ashton McLaughlin, P.E., joined Davis, Bowen & Friedel, Inc. (DBF) 
in its Milford, Del., office. 

Dewberry promoted Michael J. Walsh to senior vice president in the 
firm’s Fairfax, Va., office. Walsh manages the resilience solutions group 
and has extensive knowledge of project and program management in 
water resources, having retired from the U.S. Corps of Engineers after 
36 years of service. Peter Garvey, P.E., was promoted to associate 
vice president and business unit manager in Dewberry’s Boston office. 
Garvey will be responsible for management of the office’s daily opera-
tions and serving clients in the areas of transportation, water/wastewa-
ter, and telecommunications engineering. Kim Dunn, P.E., D.WRE, 
CFM, an associate with Dewberry, was appointed as a board member 
to the American Society of Civil Engineers’ (ASCE) Energy, Environ-
ment, and Water Policy Committee. Dunn, who is based in the firm’s 
Carlisle, Pa., office, will serve a one-year term on the board, and will be 
responsible for developing, updating, and maintaining ASCE’s energy, 
environment, and water policy statements.

Cardno appointed Terry Crews as a senior utility coordinator/project 
manager of its Utilities/Survey Area. He has more than 11 years of 
utility coordination experience and 19 years of experience in the trans-
portation industry. 

Terry CrewsAshton McLaughlin, P.E.

Robert Little, P.E.Matthew Vega, P.E.

Dana Meier

Bruce Moulds, P.E.Reza Soltani, P.E.
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Awards, promotions, and new hires
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Carl Walker, Inc. is an employee-owned structural engineering firm 
founded in 1983 by H. Carl Walker from the partnership of Walker 
& Cagley. At the time, Walker had accumulated more than 18 years 
of specialty parking-related experience. The company was founded to 
work primarily as a consultant in parking, structural, and forensic en-
gineering, but added services as it grew. Originally called Carl Walker 
Engineers, Inc., the company name was shortened to Carl Walker, Inc. 
in 1993 to reflect its extensive parking consulting work beyond just 
being “engineers.”

Gary Cudney, P.E., president and CEO, who has been with the firm 
almost from its inception, recently offered his perspective on the firm’s 
services, growth, management structure, design trends, and staff.

Civil + Structural Engineer (C+S): What is your background and path 
to your current position as president and CEO at Carl Walker?

Cudney: My structural engineering degree is from Michigan Techno-
logical University (MTU). My first job out of college was in Saint Paul, 
Minn., with American Hoist & Derrick, designing cranes for offshore 
oil and marine industries. It was a great job and my wife and I really 
enjoyed the twin cities; however, after our first two sons were born, 
we decided to move back to Michigan as both of our families lived in 
Grand Rapids.  

At that time, one of my roommates from MTU was getting his en-
gineering masters at the University of Minnesota and his mom was 
sending him the want ads from the Grand Rapids Press for mechanical 
engineers. She tore out that section and sent it to him, accidentally 
including a few ads for structural engineers, which he passed along to 
me. H. Carl Walker, P.E. was just starting the firm at the end of 1983 
when I was seeking a position. I was the first engineer to be hired for 
Carl’s new firm located in Kalamazoo, Mich.  

I started in January 1984 as a structural engineer. However, I most 
enjoyed project management and parking structure design consulting, 
so pretty quickly focused on those roles. H. Carl Walker was my men-
tor. He is a brilliant engineer and parking designer, so I learned from 
one of the best. We spent a lot of time together as he was a pilot of his 
personal six-seat airplane and we would fly around the Midwest for 
sales and project meetings.

I was eventually promoted to the Parking Consulting group leader, 
and in 1989 I became a vice president and regional manager of our 

Carl Walker-designed, 4,800-space parking garage at Gerald R. Ford International 
Airport in Grand Rapids, Mich., in collaboration with Gresham Smith Partners.

President and CEO Gary Cudney, P.E., discusses the firm’s 
specialized design expertise, management, and technology.

By Bob Drake

Carl Walker, Inc.’s 
penchant for parking

profile
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Kalamazoo headquarters office. We had also opened offices in Dallas, 
Denver, and Chicago about that time and continued to open new offices 
during the 1990s and early 2000s.  

H. Carl Walker appointed me president in 1996. After Carl sold his 
ownership and transitioned out of the day-to-day management of the 
firm, I became CEO in 2000 and chairman of the board in 2002. Carl 
retired from the firm in 2003, although we have enjoyed working with 
him on various projects since that time.

C+S: How is Carl Walker organized and managed — i.e., geography, 
service line, or other — and how do you share expertise and workload 
across the organization?

Cudney: Carl Walker, Inc. has offices in Kalamazoo; Charlotte, N.C.; 
Chicago; Cleveland; Dallas; Indianapolis; and suburban Philadelphia 
in New Jersey. One of the changes we made when I became CEO 
was to revise our organization and profit centers from being office/
region based to service sector based. This was done to help eliminate 
border disputes between regions, encourage collaboration internally, 
and strengthen our service lines. Now we are organized with separate 
profit centers for New Parking Structures, Restoration Engineering, 
and Parking Studies and Operations Consulting.

While we are located in seven offices in different states, we are truly 
a virtual company working together as one office. Our VOIP phone 
system allows us to be connected easily by phone, and we have a single 
receptionist for the entire company. Our computer server system also 
is centralized with network technology; we all have access to the same 
projects, marketing, project management, administration, and archive 
directories.

We have groups of experts organized around our service sectors who 
meet regularly and have weekly conference calls to coordinate work 
sharing, standards development, proposal preparation, and project 
management. We also have a Family of Manuals which document our 
standards for marketing/sales, parking structure design, functional de-
sign, restoration, CAD, BIM, contracts, and project management. We 
also have a centralized group of engineers and BIM/CAD technicians 
in one office to more efficiently produce project design.  

C+S: What is Carl Walker’s process for developing short- and longer-
term business plans?

Cudney: Carl Walker, Inc. has a board of directors for company over-
sight; however, our day-to-day management is led by our six-person 
Leadership Group. Each year, we develop our annual plan with sales 
goals by sector and office, marketing plan, financial budget, and ad-
ministrative goals. Each service sector also meets in person at least 
annually to prepare its sector plan.

We also have a 13-person Strategic Planning Group. We had a retreat 
last December where we developed three Strategic Initiatives for 2016 
to 2018 as well as four primary Operational Priorities. Each of these 

Current Carl Walker leaders (left to right) Mike Ortlieb, P.E., executive vice president; 
Gary Cudney, P.E., president and CEO; and Pat Martin, P.E., 

senior vice president, Restoration.

Gary Cudney (left) and H. Carl Walker in February 2016 at a National Parking 
Association Parking Consultants Council meeting.

H. Carl Walker (center) and Gary Cudney (left) in a picture from the firm’s original 
brochure.
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The award-winning Grand River Avenue 730-space parking structure is located in 
Michigan State University’s historic north campus.

seven initiatives has a single person as champion, working with a task 
force to implement the initiative. Our Leadership Group reviews the 
progress monthly along with our Strategic Plan Facilitator and we meet 
quarterly, as well.  

C+S: Carl Walker is known for its engineering expertise related to 
design of parking structures, but what other services do you provide?

Cudney: We are structural engineers specializing in the design of 
parking structures, but we do offer a broad range of services, including:

• restoration of parking structures, plazas, building façades, tunnels, 
roofs, stadiums, parking lots, and other concrete structures;

• structural engineering of parking structures;
• structural engineering of mixed-use buildings that integrate other uses 

above or around the parking structure;
• parking consulting and functional design, which includes traffic flow in 

the parking structure (ramping, circulation, one-way versus two-way 
flow), parking equipment specs and entry/exit lane design, security con-
sulting, lighting design consulting, drainage design, green/sustainable 
parking facility provisions, and signage and graphics for vehicular and 
pedestrian flow;

• architecture for select projects;
• parking studies such as parking supply and demand, shared parking 

analysis, site feasibility, parking rate recommendations along with 
revenue projections and financial feasibility, parking technology imple-
mentation, and parking master planning; and

• parking operations consulting, including parking management and 
financial reviews, technology reviews, assistance in selecting a parking 
operator, and parking system strategic planning.      

C+S: How is technology such as BIM/3D modeling, cloud computing, 
drones, and laser scanning impacting Carl Walker’s operations and 
service offerings?

Cudney: Technology has certainly enhanced our business operations. 
We recently implemented a new software system for accounting, cus-
tomer relationship management (CRM), and our project database. It 
centralizes these important tools and integrates them into one platform 
to eliminate duplication of entry. Our email system is in the cloud and 
we have centralized multi-seat software licenses that run on the Web.

All of our new parking structure projects are produced using Revit as 
our BIM software and that has enhanced our productivity and provided 
benefit to contractors and owners who use our 3D models. Also, the 
3D models are great tools for sales presentations and to illustrate what 
the project will look like and how it will function before construction 
even begins.

Our restoration sector uses technology for evaluating concrete and steel 
structures, façades, and roofs for leakage and deterioration, including:
• ultrasonic thickness gauge; 
• Hilti Ferroscan; 
• pachometer;
• infrared cameras; and
• light meter.

Our parking studies services are also being impacted by technology 
as parking supply and demand surveys are entered into GIS systems. 
Also, vehicle license plate inventory to determine parking occupancy 
and turnover of spaces can now be performed using cameras mounted 
on vehicles that digitize the license plate and tie it back to GIS co-
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ordinates. Also, we are currently investigating the use of drones to 
assist with building façade evaluations, counting vehicles in parking 
occupancy and turnover surveys, and aerially observing potential sites 
for new construction. 

C+S: How does engineering and design of parking structures differ 
from that of similar-sized commercial or residential buildings? In other 
words, why does Carl Walker’s specialized expertise matter?

Cudney: Parking is a unique niche in all of our specialty service areas. 
New parking structures are unique from other similar-sized commer-
cial or residential buildings because:

• Vehicles drive through the structure, so ramped floors, turn radius 
clearances, and safety for pedestrians and vehicle occupants is impor-
tant. Also, incorporating parking access and revenue control equipment 
and other technology as well as signage and graphics into the design 
are specialty services we provide. Many engineers and architects who 
do not specialize in parking structure design may not realize the ex-
pertise necessary to design an economical, user-friendly, and durable 
parking structure.

• The structural systems are typically cast-in-place post-tensioned 
concrete or precast prestressed concrete, which are less common than 
steel frame, masonry, or wood frame buildings. There are special de-
sign considerations to help prevent cracking and leakage, and to deal 
with volume change movements and loads caused by concrete creep, 
shrinkage, prestressed forces, and temperature changes since parking 
structures typically are not heated or cooled.

• Personal security is important as many people feel unsafe in park-
ing structures. Thus, openness of the structural system, lighting, and 
visibility into stairs and elevators are important design considerations.

• There seemingly is an anti-parking sentiment from many public 
transit proponents. Due to this and the “green” movement in general, 
sustainability of parking is of great importance today. We are founding 
members and sponsors of the Green Parking Council (GPC) and have 
certified green garage assessors on our staff. We have considerable 
experience designing parking structures with green features and have 
designed them so as to obtain LEED or GPC certification.

We also specialize in parking studies, operations studies, and planning 
with members of our staff having previously worked in parking opera-
tions with parking operators, cities, downtown development authori-
ties, airports, and universities. Our experience and expertise in parking 
planning helps owners achieve the delicate balance between having 
enough parking and controlling costs for parking expansion.

Further, we have specialists in the evaluation and restoration of parking 
structures, plazas, façades and other structures. This focused attention 
results in a better understanding of what should be repaired and how a 
structure can be economically repaired for best durability, considering 
multi-year project budgets. Our experience also helps us create con-
struction phasing plans that minimize disruption to ongoing operations, 
minimize the amount of parking taken out of service during repairs, and 
allow the owner to maximize their revenue during construction. Also, 
our design of parking structure enhancements can improve the image 
and occupancy while increasing the owners’ return on investment.  

Atlantic Station features a 7,800-space, three-level parking structure beneath 
16-blocks of mixed-use development in Atlanta.
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C+S: How have parking structure design, operations, and manage-
ment changed in the last 20 years and how have these changes im-
pacted Carl Walker?

Cudney: It seems the parking industry has seen more change in the last 
five years than the prior 27 years of our business. Technologies such as 
LED lighting; lighting control systems with occupancy sensors; park-
ing guidance systems that lead users to an open parking space; reserva-
tion and payment of parking using smart phone apps; implementation 
of sustainable features such as solar panel roofs/canopies, stormwater 
management, green roofs, electric vehicle charging stations, etc.; and 
sophisticated software systems to manage parking access and control 
revenue have all been great benefits to owners, users, and the com-
munity.  

In addition, design of the concrete superstructure to withstand the dete-
riorating effects of road salt, snow and ice, water, temperature change, 
and seismic forces have also made much progress over the past 20 
years. More recently, designing parking structures to help prevent sui-
cides has occurred. Sadly, because parking structures are commonly 
tall, open, and unoccupied buildings, they have become more frequent 
means of suicide by jumping. Incorporating Call for Help signage, 
roof top screening, covered level screening of perimeter openings, and 
other protective strategies are being used to protect lives.   

C+S: What current trends do you see in design, construction, manage-
ment, and operation of parking structures?

Cudney: There has been a significant trend toward mixed-use parking 

buildings rather than stand-alone parking structures. This goes well 
beyond including ground level commercial space inside the parking 
structure. We have designed parking structures with hotels, office 
buildings, college dorms, medical office buildings, retail stores, hos-
pitals, class rooms, and landscaped parks atop the parking structure.  

It is also becoming more common for public entities such as universi-
ties, municipalities, and medical centers to retain a private developer 
to design and build the required new parking structure, sometimes 
to be owned and operated by the development team and often to be 
owned by the public entity after construction. Of course, design-build 
and construction management at risk have become more common con-
struction delivery methods.

There is also a trend to incorporate sustainable features into new and 
existing parking facilities, as outlined above, and to include newer 
technology systems in the projects.

Carl Walker provided restoration engineering services for the award-winning 
renovation of the 10 South Riverside Plaza along the Chicago River.

Carl Walker, Inc.

Established: 1983
Headquarters: Kalamazoo, Mich.
Size: Approximately 55 employees in seven offices 
Ownership: Employee owned
Website: www.carlwalker.com 
Primary services: Design of parking structures and mixed-used 
facilities; restoration engineering; structural engineering; and 
parking planning, operations, and management studies
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C+S: How does sustainability or sustainable design apply within your 
range of services?

Cudney: We are very focused on designing sustainable parking struc-
tures and renovations. We are founding members and sponsors of the 
Green Parking Council (GPC) and have certified green garage asses-
sors on our staff. We have considerable experience designing parking 
structures with green features to obtain LEED or GPC certification. 
Recently, the GPC merged with the USGBC, which will now admin-
ister the Green Garage Certification program, since parking structures 
can no longer be LEED certified.   

Our designs often include sustainable features such as solar panel 
roofs/canopies, stormwater management, green roofs, electric vehicle 
charging stations, energy efficient LED lighting with lighting controls, 
use of recycled materials, use of low-VOC waterproofing materials, 
parking guidance systems to reduce vehicle emissions, bicycle park-
ing, water efficient landscaping, design for concrete durability, etc.

C+S: When you think about successful, experienced engineers at Carl 
Walker, what characteristics come to mind?

Cudney: We are truly blessed with a great team at Carl Walker. Many 
of us have committed long-term careers at Carl Walker because of our 
enjoyment of our specialty parking niche and partnership in the firm. 
We have many staff with 10, 15, 20, 25, and over 30 years of service 
who have unique expertise to serve our clients. Many of our leaders are 
structural engineers; however, we also have experts who are planners, 
architects, BIM/CAD technicians, restoration technicians, and parking 
specialists. We have engineers who excel in analysis and design, while 

others prefer project management, business development, and firm 
leadership.  

C+S: When you think about younger “rising stars” at Carl Walker, 
what characteristics do you see in them?

Cudney: We have had much success meeting young new graduate 
engineers at on-campus career fairs and many of our structural en-
gineers have a master’s degree. We also have an internship program 
and see the benefit of young engineers working summers with us prior 
to graduation and then joining us full time with advanced skills. Our 
rising stars have technical expertise with BIM, 3D analysis software, 
Mathcad, and other tools. We also have engineers who are involved in 
the design follow-through with construction observation, so our young 
engineers must communicate and interact well with project teams and 
have practical capabilities to relate what is shown in their calculations 
and on drawings to what they see being built in the field.   

C+S: Is there anything else you would like readers to know about Carl 
Walker?

Cudney: We are pleased to announce that H. Carl Walker, P.E., 
was awarded the International Parking Institute’s 2016 IPI Lifetime 
Achievement award, recognizing Carl’s significant impact to the 
parking and transportation industry and IPI throughout his career. We 
sponsored Carl in the submission for this award and were excited about 
his selection. 

The Dutton Avenue 1,200-space parking structure includes 30,000 square feet of 
mixed-use space on Baylor University’s historic campus in Waco, Texas.
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Implementation of Building Information Modelling (BIM) can have 
many interpretations. To some, it’s a 3D digital model that represents 
the design of a building or asset. However, a fuller interpretation is 
that it encompasses the whole process of commissioning, designing, 
constructing, operating, and ultimately decommissioning of an asset, 
and doing this digitally throughout the whole life cycle process. It’s 
this latter explanation that is the way forward when a project says it’s 
applying BIM.

The UK Government has been a strong proponent of moving the indus-
try forward in BIM. In 2011, it published its BIM strategy to increase 
the efficiency of the construction industry with an overall target of a 
20 percent reduction in costs. This was backed up with a clear require-
ment that by April 2016, all UK government contracts must operate 
BIM processes. Public standards such as the BS1192 and the PAS1192 
series of documents have assisted the process by clearly documenting 
the standards and processes involved in BIM. 

Arup has always been at the leading edge of the industry. As such, the 
adoption of BIM processes within the organization was seen as es-
sential. The use of Bentley Systems’ ProjectWise to host large projects 
that involved multiple collaborative partners had already been imple-
mented for some time. The adaptation and development of ProjectWise 
to adopt BIM processes was therefore a natural evolution. To this end, 
a BIM Project Template was developed that would easily be adopted 
on new projects.

Design of the template addressed many goals (Figure 1), including:
• applying consistent information management processes to all projects;
• adhering to public standards and processes such as BS1192;
• flexibility to host multiple organizations to truly support project collabo-

ration;
• applying consistent CAD standards across the whole project team;
• improving efficiency;
• reducing project risk by better management of information and data;
• resourcing people and their skills from anywhere in the world;
• adhering to Quality Assurance (QA) procedures; and
• allowing flexibility in the project security setup to match project require-

ments.

Before work started on configuring ProjectWise, it was essential to de-
fine all the business processes and technical standards that needed to be 
addressed by the BIM Project Template. As this initial work was for the 
UK, the BIM template design was based on BS1192 and the principles 
of a Common Data Environment (CDE). A document workflow was 
mapped out, which formed the basis for defining the BIM template 
design (see Figure 2). It describes the workflow a document journeys 
through and how each contractual party interacts with it. It included the 
QA checking and approval steps, along with the revision and document 
“State” required by the British Standard. 

The CDE process map then formed the basis of how to address the 
technical implementation within ProjectWise. This included address-
ing the following:

• Project storage — How to manage project data storage from initial 
setup, backup, and ultimate archive of data at project completion.

• Design of the project folder system — How to manage multiple orga-
nizations, security of documents linked to BIM workflow and relevant 
access rights, automation of document naming via the ProjectWise 
environment (i.e., project folders help drive elements of the document 
name, like Role and Type), etc.

• ProjectWise environment — Document attributes that cover both 
naming requirements, but also attributes for QA (Checking and Ap-
proval), Titles, Revisions, etc. Many of these are “live” mapped into 
CAD and Office documents through automated attribute exchange. 
They also support the searching capability of ProjectWise to target the 
search for documents.

• Workflow, States, and the Rules Engine — This is the real power 
horse of the template and governs how a document journeys through 
the BIM process and controls document State (i.e., WIP, SHARED, 
PUBLISHED, ARCHIVE), revision process and syntax, conditional 
attribute checks (i.e., has a document a title, for example), process 
journey (i.e., advance, reject), versioning of documents, etc. It is linked 
to security and who has rights to interact with a document at a particu-
lar point in the workflow journey. 

Figure 1: Design of the BIM Project Template addressed many goals

Arup configures ProjectWise to ease adoption 
of BIM processes on all projects.

By Will Sims

Design of a 
BIM Project Template

FIRMS IN FOCUS 
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• Quality Assurance (QA) — The BIM workflow requires documents 
to be checked and approved at various stages. As documents advance 
through the workflow, ProjectWise is trapping the user performing the 
task and is populating Initials and Full Name in document attributes. 
These in turn are live updating fields in Office and CAD files. The 
attributes, in combination with the full document audit history, elec-
tronically record the checking and approval process.

• Security — This is highly complex as it addresses the internal busi-
ness and QA processes within each organization, while at the same 
time controlling visibility and interaction by others as a document 
journeys through the different document states and workflow in the 
CDE. ProjectWise User Lists have been employed to establish defined 
security for general project access, document checking and approval 
rights, etc. Special elevated rights have also been employed for the 
likes of document controllers to manage transmittals and for BIM/
CAD managers to customize the project CAD workspace. The User 
Lists are applied to both the folder and workflow by spreadsheets that 
are imported into ProjectWise.

• Managed Workspaces — Deployment of company or project CAD 
workspaces is handled by ProjectWise. The relevant workspace files 

are stored within ProjectWise and configured by a Managed Workspace 
environment. The environment is then applied to the project, which 
allows the right standards to be deployed to all desktops, irrespective 
of whether a user is located within your own organization or not. This 
allows the delivery of consistent project standards to all persons work-
ing on a project.

The configuration of the Managed Workspace has also been designed 
to be adaptive to the application being launched. The application and its 
version is detected on program launch and the correct workspace files 
and configuration then delivered to the PC. Currently we are supporting 
MicroStation, PowerCivil OpenRoads, Navigator, and AECOsim via a 
single workspace. Projects can easily be configured project by project 
to set the units (i.e., metric or imperial) and in the case of AECOsim, 
which dataset needs to be deployed (i.e., GB, NM, US, etc.).

• Renditions — ProjectWise servers automate production of PDF and 
i-models. PDF production includes full mapping of attributes from the 
source document so the PDF has a fully read-only replication of the 
information at the time of PDF creation. Rendition profiles for Office 
documents, drawings, and models have been established and applied to 
relevant folders to minimize user interaction.

Figure 2: Document workflow forms the basis for defining the BIM template design.
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• Transmittals and Submittals — The processes of issuing and receiv-
ing information have been designed into the BIM template. Automated 
PDF renditions can be easily directed either into a general renditions 
dated folder or into a dated transmittal folder ready for a Document 
Controller to issue externally via the Bentley Transmittal Service 
(BTS). We are currently updating the template to accommodate the re-
placement Deliverables Management CONNECT service that replaces 
BTS. QA “Review for adequacy” procedures have also been deployed 
for submittals received; documents can be easily classified as being 
approved for use or not by the project team.

• Project Types — This has been employed to define generic project 
attributes, for example Project Code (i.e., part of the file name), Project 
Title, Client Name, etc. These in turn drive the project document cre-
ation tool and attribute exchange into Office and CAD documents. The 
Project Type definitions have also been used to control the behavior of 
the project; for example, defined switches are read by the environment 
to control whether drop down attribute values are referenced from a 
general or project custom set of values. The BIM template can also 
be adapted to work either as a small or large project. This makes the 
BIM template adaptable to different flavors of setup and minimizes or 
eliminates the need to spend time preforming custom setups.

• Saved Searches — A library of standard searches forms part of the 
template delivery. These use the extensive library of environment at-
tributes to allow users to search for documents across the project.

• Dashboards — The environment has a dedicated attribute to record 
percentage complete. Its value is automatically controlled by a docu-
ments progression through the BIM workflow, which in turn feeds 
into the Bentley CONNECT Project Dashboard. This allows a project 
manager to have a high-level view of project progress. Other attributes 
like document STATE are also fed into the dashboard.

• Project Library — The BIM template folder design also includes a 
Project Library folder to accommodate the need to store generic project 
documentation. Within this, we have folders for photos that can be di-
rectly uploaded via mobile devices into ProjectWise. It also includes a 
Project Explorer folder that surfaces any document automatically into 
MicroStation via the Managed Workspace. This allows such items as 
User Manuals to be attached to elements in MicroStation, which in turn 
can be distributed within any generated i-models.

The design and implementation of the ProjectWise datacenter is of 
equal importance to the BIM template in order to properly service the 
projects being hosted. This includes:

• File Store — Each project has its own Storage Area that forms a 
unique self-contained repository for project documentation, which 
brings benefits when archiving a project on completion. The data 
backup regime is set to snap the data every two hours during work 
hours during the first week, daily snaps for one month, and weekly 
snaps kept for six months. This forms a robust data retrieve setup. 

• SQL — Live mirroring of the SQL database to a remote server for 
disaster recovery purposes.

• Virtual Servers — All the ProjectWise servers are virtual and dupli-
cated to a remote location for disaster recovery purposes.

• DMZ servers — Servers in the DMZ service in-bound connections; 
they consist of Gateway, Web Server, Mobile Access, and BTS servers. 
These support external access via ProjectWise Explorer, Web browser 
access, apps on iPhones/iPads, and finally the BTS Web portal.

• iCS servers — iComposition Servers for PDF and i-model produc-
tion.

• Server optimization — The performance of the system is directly in-
fluenced by the hardware setup of all the ProjectWise servers; optimiz-
ing CPUs, RAM, and disk space all affect the performance of the setup.

By designing and implementing a standard ProjectWise BIM Project 
Template, simple or complex projects can be quickly and efficiently 
setup. By adopting public standards such as BS1192 as the basis for the 
template, implementation becomes easier, as the standardized process-
es and protocols are known across organizations, which reduce training 
and support costs. Previously, projects deployed custom project setups; 
now, Arup can mobilize a BIM project in approximately three hours, 
saving at least £1,000 per project in setup costs.

WILL SIMS is an associate director at Arup. He leads ProjectWise in the UK, 
hosting collaborative projects in the UK, Europe, and U.S. since 2008. The 
BIM Project Template was recognized as a finalist in the Innovation in Project 
Delivery category in Bentley Systems’ 2015 Be Inspired Awards.

Figure 3: Document attributes include naming requirements, attributes for QA 
(Checking and Approval), Titles, and Revisions. Many of these are “live” mapped into 

CAD and Office documents through automated attribute exchange.
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Imagine a football field-sized atrium that simulates a park setting 
where employees and their pets coexist in a comfortable, productive 
work environment. That’s what San Diego-based Smith Consulting 
Architects did when they were approached by Petco to design its 
new San Diego National Service Center in Rancho Bernardo, Calif., 
that would consolidate the operations of eight facilities previously 
scattered across the county. The new headquarters has enabled 
Petco to standardize its equipment, office setups, and furnishings 
and to operate uniformly under one roof, while still allowing for 
customizations to fit employee’s needs.

Taking an enormous, 400-foot by 500-foot building within Rancho 
Bernardo Industrial Park previously occupied by Unysis Corporation 
as a micro-chip manufacturing facility, the full-service design firm 
created a 300,000-square-foot, two-level campus, 63,000 square feet 
of which is on a level below the existing grade. Key to making this 
former industrial space into office space was providing abundant 
natural daylight by installing skylights throughout the facility, and 
replacing the solid concrete exterior walls with glass curtainwalls. 
With input from Petco’s executive team comprised of a representative 
from each department, Smith Consulting Architects performed the 
site planning, shell redesign, and interior design. 

Whiting Turner, general contractor for the project, began work in 
mid-July 2014 and recently completed construction. Petco’s Senior 
Vice President of Supply Chain Mark Hilborn provided oversight 
of the project, with Mike Rosen, director of Corporate Facilities & 
Services, as the onsite project manager.  

The project design embodies Petco’s values of collaboration, 
community, sustainability, and pet-friendly environments, while 
addressing the needs of a workforce that is becoming increasingly 
more mobile. Smith Consulting Architects developed an “Industrial 
Urban Park” design theme — essentially an urban park environment 
within the existing industrial building. 

The primary structural steel frame of the 1981-vintage building was, 
for the most part, retained, and the exterior was clad with a glass and 
metal panel curtainwall system. Much of the existing roof structure 
was also retained as part of this adaptive reuse project. 

The east and west entries into the building are well defined with 
red metal panels above the doors, creating an interesting contrast 
to the curtain wall system and also acting as a wayfinding element 
for the many building entries. A 28-foot-high, perforated stainless 
steel screen integrating Petco’s logo, including dog and cat “Ruff” 
and “Mews,” highlights the main entry while providing a prominent 
branding element.  

The entry lobby, with a suspended wood blade ceiling and adjacent 
coffee kiosk, opens into a large atrium or “community park” that 
extends from the lower level to a height of more than 45 feet, 
created by removing and replacing the building structure in this 
area. Opposite the lobby in this atrium are terraces that function for 
informal meetings, dining, or large company events.  

Smith Consulting Architects adapts manufacturing 
facility into a two-level office campus.

By Scott Cairns

Petco’s new 
‘Industrial Urban Park’

A football field-sized, centrally located atrium serves as a community area that can be 
used much like a park.
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A large video wall sits opposite the terraces, with a bridge crossing 
the atrium at the main level, connecting the east and west sides of 
the building. The community park is furnished with natural daylight 
from a large panel skylight system that maximizes natural daylight, 
beneficial not only for employees’ health and productivity but also 
for their pets’ wellbeing.

The football field-sized, centrally located atrium allows daylight to 
filter into the upper and lower floors and serves as a community area 
that can be used for many purposes, much like a park would. The 
bridge across the atrium, as well as elements and materials found in 
outdoor spaces, are emulated in the terraces’ stone and wood walls, 
carpet patterns, and wall colors of the interior, creating continuity of 
the industrial urban park theme throughout the property.

The large floor plate created a circulation challenge, which was 
addressed with a network of diagonal paths. Within this network, 
departments become “neighborhoods,” with travel between them 
easy and efficient. At the intersection of paths, there are “connection 
hubs” — 10 total — that provide gathering spots for informal 
discussions, interdepartmental interaction, and break areas, as well 
as copy centers for the various departments.  

The exterior provides a diversity of settings, ranging from an outdoor 
dining area to natural sitting areas, a basketball court, three dog parks, 
and a jogging trail, all affording employees and their pets options 
that best suit their personality or mood on a particular day. The 
architectural design integrates interior and exterior spaces, bringing 
the outdoors in and allowing the exterior spaces to function as work 
environments. 

Additional amenities on the site include a fitness center, full-service 

cafe with interior dining space that opens to the exterior dining area, 
photo studio, electric car charging stations, and an 850-kilowatt, roof-
mounted solar panel system, which provides more than 60 percent of 
the building’s energy needs. 

We’re told the new facility is functioning well for Petco. All the 
employees’ cubicles are sized to fit their needs, and every employee 
who has a pet is provided with a built-in gate to constrain their pets 
to their office space. When we’ve visited recently, the atmosphere has 
been calm and quiet, and dogs are on their best behavior. They seem 
content, getting to hang out with their owners all day.

I was privileged to serve as vice president-in-charge for Smith 
Consulting Architects, while Mark Langan was project executive, 
Arati Rangaswamy was project manager, Milos Makaric was project 
designer for the shell and site, and Andrew Tarango served as project 
designer of the interior spaces.

Project consultants included Wiseman and Rohy as structural 
engineer, RBF as civil engineer, MPE as electrical engineer, 
McParlane & Associates as mechanical and plumbing engineer, and 
Ridge Landscape Architects as landscape architect.

The primary structural steel frame of the 1981-vintage building was, for the most part, 
retained, and the exterior was clad with a glass and metal panel curtainwall system.

A bridge crossing the atrium at the main level connects the east and west sides of the 
building.

SCOTT CAIRNS is vice president, Smith Consulting Architects (www.sca-sd.
com). In addition to corporate headquarters and office facilities, the firm 
has specialized expertise in retail, research and development, life science, 
medical, manufacturing, and industrial facilities. Smith Consulting Architects 
is a member of the U.S. Green Building Council with extensive expertise in 
sustainable design.  

www.sca-sd.com
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As health design rapidly progresses, Los Angeles-based CO 
Architects is leading innovation in the advancement of medical 
education, research, and clinical environments. Two of the firm’s 
health education facilities and one medical center are a step closer 
to completion, as they topped out with the last structural beams 
and moved to the next phase of construction. The three projects 
are Biomedical Sciences Partnership Building (BSPB) in Phoenix; 
University of Virginia Education Resource Center (UVA ERC) in 
Charlottesville, Va.; and Shriners for Children Medical Center in 
Pasadena, Calif.

“These projects represent CO Architects’ core strength in both 
educational and health care sectors,” said Scott Kelsey, FAIA, 
managing principal. “Keen understanding of the relationship between 
medical and science education and clinical practices has secured our 
firm’s lead in the national marketplace.”    

The 10-story BSPB, designed in collaboration with Ayers Saint 

Gross, is the tallest addition to the inter-institutional Phoenix 
Biomedical Campus. The 245,000-square-foot building complements 
the adjacent, award-winning Health Science Education Building 
(also designed by CO Architects and Ayers Saint Gross) and allows 
research scientists to collaborate with private companies for new 
medical cures and treatments. 

Its distinctive copper-clad design draws inspiration from the region’s 
mountains and canyons. The new biosciences structure will closely 
resemble desert rock formations in its massing through pronounced 
setbacks and projections. Cantilevered floors extending increasingly 
outward at the top of the building will shade the lower levels. 
Windows located at the north and south sides of the building will help 
control daylight and conserve energy. BSPB is scheduled to open in 
January 2017.  

The 46,000-square-foot UVA ERC is designed to support educational 
programs and patient services in a building that acts as a bridge 
between a cancer center and garage. The main façade will be sheathed 
in high-performance, fritted glass and shaded by a metal canopy 
extending from the second level. 

ERC features a green roof to absorb stormwater runoff and to provide 
visual interest from UVA Medical Center’s patient rooms across the 
street. Grass-planted, sloping planes will extend from the concrete-
paved plaza at the front of the building to the second level and 
basement. 

Three advanced medical education and 
health care facilities top out nationwide.

Health design milestones

The Biomedical Sciences Partnership Building features cantilevered floors extending 
increasingly outward at the top of the building, which will shade the lower levels.

The University of Virginia Education Resource Center features a green roof to absorb 
stormwater and to provide visual interest from UVA Medical Center’s patient rooms 

across the street.

PROJECT+TECHNOLOGY
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UVA ERC is scheduled to open in early 2017. This is CO Architects’ 
second project for UVA, having designed the Claude Moore Medical 
Education Building in 2010.      

The Shriners for Children Medical Center is a new medical complex 
that will combine a contemporary, three-story building collaboratively 
designed with SRG Partnership and a healing-centered landscape 
created by Rios Clementi Hale Studios. The new, 74,800-square-foot 
building is part of a campaign to renovate Shriners’ aging facilities to 
better meet its mission of providing care to young patients, as well as 
advancing education and research. 

The building exterior consists of metal, glass, and stone to convey the 
institutional presence of the new medical center and create a refined 
visual texture. The façade modulates to convey interior interaction 
spaces and identify the main pedestrian entrance. Energy-efficient 
glazing, protective overhangs, and highly efficient mechanical 
systems are designed to save energy. Shriners is scheduled to open 
in spring 2017.   

The Shriners for Children Medical Center’s building exterior consists of metal, glass, 
and stone.

Information provided by CO Architects (http://coarchitects.com), nationally 
recognized for architectural planning, programming, and design in the higher 
education, science and technology, and health care sectors. 

www.plastic-solution.com
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The absorber system includes six duct units between 20 and 55 feet high and 
weighing as much as 130,000 pounds.

In 2013, Colorado Springs Utilities began constructing and 
commissioning technology that would help meet regional haze 
regulations by drastically reducing S02 and other stack emissions 
at one of its coal-fired power plants. During pilot testing of the 
technology from Neumann Systems Group (NSG), researchers 
determined the best configuration of the absorber ductwork for the 
system was a combination of reinforced fiberglass (FRP) (designed 
and fabricated by Ershigs, Inc.) and a steel exoskeleton (designed and 
detailed by Ruby+Associates, Inc.). While there are many benefits 
of utilizing FRP, such as its chemical resistance and light weight, it 
also presented challenges that had to be overcome by supporting the 
fiberglass duct with a structural steel exoskeleton. 

In addition, fiberglass, which expands more than steel, warms to the 
internal temperature of the flue gas, while steel remains at ambient 
temperature, or the same temperature as its environment. The 
engineering team had to allow for the fiberglass to slip against the 
steel as it expanded up to 3/4 inch, but still provide the out-of-plane 
resistance that would keep the shape of the ductwork.

The steel skeleton was designed to provide strength and stiffness for 
the duct, while at the same time allowing for thermal expansion of the 
FRP; but as a result, the team couldn’t use internal bracing typical of 
steel ductwork. Unlike traditional steel ductwork that allows crews 
to get inside and weld in braces, the fiberglass required all of the 
structure to be on the outside of the duct. The only connections 

between the two materials were with slotted clips and UHMW shims, 
which allowed the FRP to expand and contract relative to the steel. 
The steel framework relied on a system of braced frames and bolted 
moment frames for stability because the FRP wasn’t able to provide 
any shear resistance to the structure.

Constructability
The project’s structural engineering firm is Ruby+Associates, a 
nationally recognized pioneer in constructability and well experienced 
in complex structures. The firm relied on Tekla Structures, Trimble’s 
BIM software, to visualize mating the steel and the FRP, determining 
in 3D where the connections needed to be made, and ensuring the 
final ductwork design would be properly supported by the framework 
below. 

“We needed to work at a high level of detail to provide this kind 
of constructability and coordination,” said Drew Twarek, P.E., S.E., 
project manager for Ruby+Associates. “Tekla Structures was the 
ideal 3D BIM solution for us.” 

Tekla Structures also allowed the team to visualize the project’s 
unique space requirements and geometry in 3D. Because the project 
was constructed on an existing power plant site, there wasn’t a lot 
of room for the NSG system. One of the reasons Colorado Springs 
Utilities selected NSG was for its small footprint compared to 
traditional absorbers, but still, the project team was limited in the 
amount of room available for ductwork. 

“The Tekla model allowed us to identify structural design issues early 
in the process,” said Twarek. “We were able to discover potential 
problems such as places where there wouldn’t be enough room to fit 
a person between the two pieces of ductwork to bolt in an expansion 
joint. So, the team made a design change to use an expansion joint 
that is bolted from the inside of the ductwork. The Tekla Structures 
model allowed us to visualize the space and make those changes in 
advance, which saved our client and the owner time and money.”

3D models minimize complexities of mating fiberglass and steel 
for Colorado Springs Utilities Project.

Ductwork design complicates 
constructability 

PROJECT+TECHNOLOGY
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The steel skeleton was designed to provide strength and stiffness for the duct, while 
allowing for thermal expansion of the reinforced fiberglass. 



june 2016          cenews.com          39

In late 2014, a new gas line lateral installed on a steep 2:1 slope faced 
severe erosion issues due to the effects of heavy Pacific Northwest 
rainfall. Within weeks of installing a conventional rip-rap drainage 
channel, excess stormwater bypassing the faulty channel began 
eroding the soil near the gas line and potentially destabilizing the 
bedding material around the pipe. 
 
Along with a regional technical manager from Milliken Infrastructure 
Solutions (MIS), erosion control distributor ACF West reviewed the 
situation and developed a comprehensive plan to correct the problem. 

The design goal was to convey the water down the slope and eliminate 
the erosion caused by the shear forces from the water flow (more than 
14 pounds per square foot). The group provided recommendations 
to repair the erosion without disturbing the existing pipe and create 
a low-maintenance, environmentally friendly channel that could 
handle runoff water from continuous storms. According to Federal 
Energy Regulatory Commission (FERC) requirements, the ground 
surface also had to remain at the same elevation as preconstruction.
 
Rip-rap typically requires maintenance when used in drainage 
channels, riverbanks, and slopes. While the solution usually creates 
an acceptable drainage structure, it degrades easily on slopes greater 
than 3:1. Rip-rap also moves over time — creating instability issues 
and excessive vegetation growth that can lead to flow restrictions, 
hydraulic capacity reductions, and more. These were the major 
causes of the problem at this site.
 

The system is made up of six duct units between 20 feet and 55 feet 
high and weighing as much as 130,000 pounds. Ruby+Associates 
built custom Tekla components to streamline connecting the model 
and adding FRP attachments, and wrote custom reports to allow 
Tekla to easily communicate material and shipping lists in a format 
Ershigs could readily use. 

The steel had to be galvanized to protect it from the elements, but 
welding galvanized material is difficult and dangerous, not to mention 
fiberglass is easily charred by welding. To solve this problem, Ruby 
detailed the structure to be entirely field bolted. Ershigs fabricated the 
structural steel in-house and sent it to the galvanizer in modules small 
enough to be dipped in the tank and shipped back. The fiberglass 
panels were fabricated in the same 8- to 10-foot widths as the steel 
modules, and were shop mounted to the steel at Ershigs’ facility. 

They were then shipped to the project site, where Ershigs’ field team 
quickly bolted each duct module together and sealed the FRP joints.

Collaboration
“Our success is the result of collaboration across the project team,” 
Twarek said. The Ershigs and Ruby+Associates teams held regular 
Web-based meetings during which they were able to share the 
Tekla Structures model and make live changes. Over the course of 
the project, both teams were able to share models between Tekla 
Structures and other solutions, and NSG was able to import final 
geometry into its master model. This collaboration allowed the entire 
project team to proactively consider all aspects of the construction 
process and facilitate a more thorough design. They were able to 
identify structural limitations, increase efficiency, and create a 
structure that made the most efficient use of the resources at hand.

Once the design process was complete, Ruby+Associates produced 
the fabrication details from the Tekla Structures model and shared 
it with the engineers at Ershigs, who then imported it into their 
fabrication software and produced assembly drawings for use in 
this process. The engineering team also used 3D PDFs from Tekla 
Structures as a communication device so that the fabrication shop 
could see what the modules were supposed to look like and how they 
would fit together.

“Seeing something in 3D and being able to rotate it and share it with 
the client is a huge benefit,” Twarek said. “You can look at all the 2D 
drawings you want, but until you see a bolt clashing here or a plate in 
the way there, there is no good way to communicate that and resolve 
it on the fly. Having all of our data — and our clients’ data — in 3D 
and the ability to compare and contrast our models in a Web meeting 
is what made the project run smoothly and efficiently.” 

Space for installation of the ductwork was tight because the project was constructed 
on an existing power plant site.

Information provided by Tekla Structures (www.tekla.com/products/
tekla-structures).  

Geosynthetic concrete composite mat helps reconstruct 
drainage channel to eliminate steep-slope erosion.

Pipeline protection 

www.tekla.com/products/tekla-structures
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Possible repair solutions included:

• Poured concrete — This solution caused concerns for the asset 
owner, since FERC codes require the slope, with its 80-foot elevation 
change, be returned to its normal state after construction. The steep 
grade made direct concrete truck access practically impossible; a 
large pumper truck would not have had a direct laydown area to set 
up.

• Turf reinforcement mats — TRMs require constant maintenance 
to ensure vegetation is healthy and meets expected hydraulic 
performance values. This solution was immediately eliminated 
because vegetation could not be established in the drainage channel to 
meet the acceptable shear values prior to the next storm (which could 
have occurred within days or weeks after repairs were completed). 

There were also concerns about wildlife entanglement and mowing 
issues that affect TRMs when they are not soil filled. 

• Articulated concrete blocks — Potential issues transporting ACBs 
up the steep slope without causing a major disturbance around the 
pipe — not to mention the time and expense to remove and dispose 
of soil offsite — made this option unviable.

• Pipe — A pipe would need to be set on the ground since excavation 
would impact the current gas line. This would make it difficult for 
sheet flow from the slope to enter the pipe, and for debris such as 
leaves, blown trash, and sediment to be removed.

• Gabions — Soil piping underneath the gabions, as well as impacts 
to the area and the pipe due to hauling materials up the slope, caused 
major concerns about this repair method. 

• Geosynthetic concrete composite mats — GCCMs offered quick 
installation with limited disturbances to the area, advanced hydraulic 
performance capabilities, and natural blending with the surrounding 
vegetation.  
 
Ultimately, MIS’ Concrete Cloth GCCM was selected for the 
project. Concrete Cloth GCCM is frequently used for these types 
of applications in addition to slope protection, secondary berm 
protection, armoring for utilities, geosynthetics liner protection, and 
more.
 
MIS evaluated the channel width, depth, and several dynamic 
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external forces on the steep slope — including water movement and 
other live loads — to determine how to best apply Concrete Cloth 
GCCM, and what kind of anchoring system would be needed to hold 
it in place. Less than two weeks after the initial assessment, the owner 
approved the repair solution, and ACF West supplied approximately 
30 portable batch rolls.
 
The contractor carried the batch rolls to the top of the slope by hand 
and positioned the Concrete Cloth GCCM in place over a span of two 
days. The ability to hydrate Concrete Cloth GCCM in the field using 
an overflow catchment pipe was another advantage that allowed the 
contractor to reduce time and resources needed for installation. The 
area was re-vegetated to enhance aesthetics and return the slope to its 
natural condition, per FERC standards. Throughout the process, MIS 
made recommendations to the contractor to accelerate construction 
and meet budget goals, while minimizing disturbances to the area.
 
The repair met all FERC requirements and project criteria. Long-term 
maintenance requirements for the slope as a result of the Concrete 
Cloth GCCM installation were reduced to virtually nothing, versus 
other active systems susceptible to degradation and displacement. 
This functional longevity was an important benefit to the asset owner, 
who will not need to request access to the right-of-way from FERC 
for additional repairs for the lifespan of the product.

Vegetation established around the Concrete Cloth drainage ditch. No erosion has 
occurred.

Information provided by Milliken Infrastructure Solutions (http://infrastructure.
milliken.com).  
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In an effort to find smart solutions for sea-level rise, storms, floods, 
and other climate impacts in South Florida, The Nature Conservancy 
announced several new partnerships and two demonstration projects 
in Miami-Dade County to highlight and maximize the use of nature-
based infrastructure solutions such as mangroves, coral reefs, 
wetlands, and dunes as an important line of defense for coastal and 
community protection. These natural features are often cost-effective 
tools to absorb floodwaters, lessen wave energy, and protect coastal 
residents and assets from the damages caused by storms.
 
Miami-Dade County is one of the most economically vulnerable 
locations on the planet, with more than $345 billion in assets and 2.6 
million people at risk due to flooding and sea-level rise. The county 
has already invested millions of dollars in natural and coastal area 
protection along with parks, trails, and other open spaces. These 
natural areas — or natural “capital” — can be leveraged for more 
protection for county residents and assets, and enhanced and restored 
for further community risk reduction.
 
The Nature Conservancy is advancing Miami-Dade’s community 
resilience through a number of new two-year partnerships that will 
further support and demonstrate how effective these efforts can be to 
build resilience across the region and beyond.
 
The Conservancy will work with RMS, one of the world’s largest 
catastrophe risk modeling firms, to build standards for modeling 
mangroves and salt marshes in RMS models, ensuring that the 
coastal protection value of these natural systems is reflected in risk 
assessment and management decisions. 

Robert Muir-Wood, Ph.D., chief research officer at RMS, said, 
“Through RMS’ risk models we can quantify the way that natural 
ecosystems, such as coastal marshes, can reduce the cost and damage 
from floods to the properties they protect. In an era of rising sea 
levels and potentially stronger storms we will increasingly want to 
evaluate the role that such habitats can play in risk mitigation. RMS 
is delighted to support this initiative by showing how it is possible to 
measure the benefits to local communities.” 
 
The Conservancy will also partner with The Global Disaster 
Preparedness Center (managed by the American Red Cross) to 
incorporate natural systems into disaster preparedness plans in two 
soon-to-be-identified key geographies, with a focus on technology 
and coastal cities’ ecosystems for the protection of vulnerable people.

Finally, the Conservancy is partnering with engineering firm CH2M 
and Miami-Dade County to prepare conceptual planning designs 
for two projects that contribute to flood risk reduction using natural 
systems or natural/engineered hybrid approaches in Miami-Dade 
County. 

The first project, Wagner Creek Green Spaces, will involve redesign 
of several creek-side properties in the Health District to create a 
desirable open space that absorbs some of the stormwater flooding 
in the area. The second pilot project, in South Dade, will model the 
flood risk reduction and storm protection provided to the county’s 
billion-dollar South District Wastewater Treatment Plant by the 
mangroves and other natural features between the plant and Biscayne 
Bay. Opportunities to maintain or increase protection of the plant 
with natural and hybrid approaches will also be modeled. 

“When you learn that just 100 meters of mangroves can reduce wave 
height by 67 percent, you know instantly that this is not your usual 
feel good story about the environment — this is a strong business case 
for nature — and it often comes with the added benefits of improved 
water quality and fisheries protection,” said Kathy Baughman 
McLeod, managing director for Coastal Risk and Investment, The 
Nature Conservancy.

The use of natural infrastructure — alone or in tandem with hybrid 
coastal and inland engineering techniques — can be more cost 
effective over time than just the use of concrete seawalls and levies 
on their own. Nature grows larger and stronger over time, whereas 
seawalls and breakwaters erode and cost more due to necessary 
maintenance and repair. One study showed that the cost of building a 
breakwater versus restoring a natural reef is 20 to 1.
 
“Taking action is key, and understanding and using our natural 
capital, especially when we can measure how cost effective it can 
be in protecting coastlines and our infrastructure, is just plain smart 
business,” said Miami-Dade County Mayor Carlos Gimenez. “The 
decisions we make today about the infrastructure we put in place — 
whether natural or manmade — will have a long-lasting impact on 
how we live and work. We should let nature do its very best job for 
us.”

New partnerships and pilot projects in Miami-Dade County 
use natural infrastructure to make communities 

safer and more resilient.

Building climate 
resilience with nature
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Information provided by The Nature Conservancy (www.nature.org). 
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Workers officially broke ground in early March for Miami 
Worldcenter, claimed to be one of the largest urban mixed-use projects 
in the country, and its signature residential tower, PARAMOUNT 
Miami Worldcenter. Occupying 27 acres in the heart of downtown 
Miami, Miami Worldcenter will include retail, hospitality, and 
residential uses. Second in size only to New York’s 28-acre Hudson 
Yards development, the project is expected to account for $2 billion 
in new investment in downtown Miami.

CoastalTishman, a joint venture between Miami-based Coastal 
Construction and New York-based Tishman Construction, an AECOM 
company, is close to completing installation of 400, 150-foot-deep 
pilings necessary to support the glass-clad tower designed by Elkus 
Manfredi Architects in collaboration with PARAMOUNT Miami 
Worldcenter’s in-house design team. Upon completion of the pilings, 
CoastalTishman will start building the horizontal foundation needed 
for vertical construction.

When completed in 2018, residents will be within walking distance 

of Miami’s waterfront and most celebrated cultural and entertainment 
landmarks. Miami Worldcenter will also serve as an intermodal hub 
for the downtown MetroMover and Metrorail elevated transit systems. 
Adjacent to the development will be the main terminal — now 
under construction — of Brightline, All Aboard Florida’s privately 
funded intrastate high-speed railroad that will connect Miami, Fort 
Lauderdale, West Palm Beach, The Space Coast, and Orlando.

The 700-foot-tall, 60-story PARAMOUNT Miami Worldcenter 
features a rooftop deck, which developers tout as the largest amenity 
deck in the United States. The amenity deck will include a resort-style 
pool complete with floating pods and private bungalows, and a sports 
and entertainment complex that includes the country’s first outdoor 
soccer fields to be featured in a high-rise residential development, 
two tennis courts, and boxing.

The tower will be constructed atop a portion of master developer 
Miami Worldcenter Associates’ High Street retail component, a 
pedestrian-oriented shopping streetscape that will be developed in 
collaboration with The Forbes Company and Taubman. The retail 
promenade will create a retail focal point surrounded by residential 
towers, a hotel and exposition center, and numerous dining and 
entertainment options.

Featuring more than 500 city and bay-view residences, PARAMOUNT 
Miami Worldcenter’s units will range in size from 1,180 to 2,350 
square feet, with prices averaging $700 per square foot.

Information provided by Miami Worldcenter (www.miamiworldcenter.com).  

CoastalTishman is installing 400, 150-foot-deep pilings for the 60-story residential tower. 
Image: Miami Worldcenter

Occupying 27 acres in the heart of downtown Miami, Miami Worldcenter will include retail, 
hospitality, and residential uses. Image: Miami Worldcenter

Miami Worldcenter to offer 27 acres of urban retail, 
hotel, and residential development.

Major mixed-use 
project breaks ground
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Full scale 
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proves our 
seismic covers 

will perform 
in the real world

Since no two projects are alike, virtually every seismic expansion joint cover 

is unique. C/S has over 40 years experience in every seismic hot bed across 

the globe. We also have the industry’s only full scale, in-house test facility so 

you can see your cover perform in real world conditions—before it’s been 

installed. How’s that for peace-of-mind? For a catalog and free consultation, 

call Construction Specialties at 1-888-621-3344 or visit www.c-sgroup.com.
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One of the most exciting trends in transportation and community 
development in the United States is the resurgence of streetcars. Prior 
to World War II, most U.S. cities, including the city of Dallas, were 
served by streetcar systems. For 50 years, streetcars helped define 
the face of urban America. However, in the post-World War II era, a 
dramatic transition occurred. In the span of two decades, nearly all 
these systems were abandoned. 

This abandonment was especially harsh on the Oak Cliff community 
which lies south of the Dallas Central Business District. To appreciate 
the importance of the streetcar system to this community, one must 
come to know the fascinating, and at times turbulent, Oak Cliff 
history. 

Oak Cliff derives its name from the huge oaks crowning the rolling 
cliffs of the Trinity River. This community was one of the greatest 
U.S. suburban developments during the early 1900s, boasting an 
opera house, a 44-acre theme park, two major league baseball teams, 

and a university — all connected via a steam-powered rapid transit 
railway system. 

By 1936, more than 300 streetcars were running in Dallas. However, 
by the mid-1950s buses outnumbered streetcars. The Dallas Transit 
Company vice president favored buses, saying, “I wouldn’t trade 
one of our new luxury diesel-powered, foam-rubber seat, air-ride 
suspension buses for a whole fleet of streetcars, and neither would 
any man who has made the comparison.”

True to his words, the last streetcar ran from downtown Dallas to 
Oak Cliff on Jan. 14, 1956. A 30-year-old streetcar led a parade of 
44 brand-new buses from Oak Cliff to the car barn as a ceremonial 
last hurrah. Over time, the rail lines were paved over and the once 
familiar streetcar bell lay dormant. 

The ensuing decade proved to be a dark and stormy period for the 
Oak Cliff community. In 1957, a massive tornado destroyed many 
of Oak Cliff’s historic homes. On Nov. 22, 1963, a dark cloud fell 
over the city of Dallas and Oak Cliff in particular. It was on this date 
that Dallas police officers converged on Oak Cliff’s Texas Theatre 
searching for a man who had entered without paying. That man 
was Lee Harvey Oswald — President John F. Kennedy’s accused 
assassin. Oak Cliff was hurled into the international spotlight in a 
most unfavorable manner that day.

During this period, many businesses closed, home values plummeted, 
and countless homes were converted to multi-unit apartments. The 

Streetcars are back!
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Restored historic viaduct carries the new Dallas Streetcar
over the Trinity River floodplain, spurring mixed-use 

development and revitalization.
By John Quintero

A Dallas Streetcar transverses “off-wire” over the Houston Street Viaduct. 
Photo: Mike Cameron for HDR
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community boulevards and neighborhoods lost much of their former 
charm and beauty.

Oak Cliff’s rebirth 
In the 1980s and ’90s, new life grew in the area when urban pioneers 
began buying the big old dilapidated frame houses. Bishop Arts 
District and other Oak Cliff neighborhood redevelopment influenced 
artists, musicians, and young professionals to reside again in the area. 
A new era had dawned for this community. 

In 2010, the nonprofit Oak Cliff Transit Authority spearheaded an 
effort to obtain a $23 million Transportation Investment Generating 
Economic Recovery (TIGER) Grant from the U.S. Department of 
Transportation to introduce modern streetcars in Oak Cliff. This 
grant took advantage of a dramatic change in the Department of 
Transportation funding guidelines. Previous selection criteria had 
been heavily skewed on cost effectiveness of a project; however, 
starting in 2010, projects could receive federal funding based on 
livability issues, economic development, and environmental benefits. 

The grant application was based on the theme “Regional Connections 
– Linking Livability.” Integrating Central Business District with the 
walkable, mixed-use neighborhoods of Oak Cliff by means of a 
modern streetcar system allowed this project to stand out among the 
other 17,000 TIGER Grant applicants. 

In 2010, Dallas Area Rapid Transit (DART) selected the Stacy and 
Witbeck/Carcon Industries team (SW/C), with lead designer HDR, 
to design and build the $56.5 million single-track, bi-directional 
streetcar line. While only 1.6-miles long, it is the streetcar system’s 
most vital and costly segment as it provides the critical crossing over 
the Trinity River. 

Fulfilling a century-old promise
The Trinity is at times a serene river, but it is also subject to massive 
flooding during heavy Texas rains. In May 1908, a 50-foot rise in the 
Trinity River destroyed or inundated all river crossings from Oak 
Cliff to Dallas. Despite the hefty $600,000 cost, the city of Dallas 
and Oak Cliff residents approved construction of the Houston Street 
Viaduct as the first permanent crossing of the Trinity River. 

The most recognizable element of this 4,800-foot-long viaduct is the 
51 concrete arches. The viaduct’s 44-foot-wide deck was originally 
designed to support two trolley rails for a future streetcar line between 
downtown Dallas and Oak Cliff. These rails were never laid and the 
promise to Dallas and Oak Cliff citizens remained unfulfilled. Now, 
the city of Dallas and DART are helping this historic structure and 
the Dallas Streetcar system fulfill this promise.

“I like the rhythm of the arches,” said Willis Winters, an architectural 
historian and Houston Street Viaduct admirer. “It’s the best bridge 
built in Dallas.”

This historic structure continues to be an engineering marvel in 
style and substance thanks in part to the Dallas Streetcar. The 
mile-long structure required extensive rehabilitation because of 
its advanced age and extensive concrete deterioration. The SW/C 
team performed a comprehensive inspection to identify repairs and 
convey rehabilitation strategies to the State Historic Preservation 
Officer (SHPO). Strengthening the 104-year-old structure required 
the team to perform in-depth, 3D finite-element analyses. This 3D 
modeling was based on the original 1910 design drawings and a 
1911 Engineering-Contracting article that contained detailed design 
and construction information. This information proved invaluable in 
determining the load rating capacity of the viaduct.

Streetcars in downtown Dallas, circa 1954. Photo: University of Texas at Arlington LibraryProperties along the 1.6-mile-long streetcar alignment are in high demand and numerous 
other properties are transitioning from brownfields to mixed-use development. 
Image: Dallas Area Rapid Transit
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While repairing and strengthening the viaduct, it became evident 
that additional repairs would be required on areas outside the project 
scope. These repairs were in the city of Dallas planning queue, but 
were expedited by the Dallas Streetcar completion. A $12 million 
ongoing contract for repairs will be completed later this year, with 
HDR supporting design services. The structural repairs will restore 
this iconic structure while maintaining the viaduct’s historic integrity 
and aesthetic quality. 

‘Off-wire’ streetcar
One challenge in modifying the Houston Street Viaduct is the 
structure’s status on the U.S. National Register of Historic Places. 
Early coordination with the Texas Historic Commission prohibited 
installing overhead contact system poles or trolley wire on the bridge. 
To overcome this challenge, a unique partnership was developed 
between DART, SW/C, HDR, and domestic streetcar manufacturer 
Brookville Equipment Corporation. 

This partnership delivered the first American-made “off-wire” 
streetcar that operates on battery power. For two-thirds of the 
1.6-mile-long track, Brookville’s Liberty Streetcar is powered 
exclusively from an on-board energy storage system that utilizes a 
redundant lithium ion battery system. 

The off-wire design is beneficial to areas where streetcars cross under 
bridges, on overpasses, or across train tracks. Based on the success 
of this project, Detroit and other cities are now looking to implement 
off-wire segments to work around existing infrastructure. 

Construction innovations 
Materials used in the Dallas Streetcar project represent a major 

step forward in modern U.S. streetcar construction. The project 
incorporates a relatively new rail type in the United States — 
112TRAM block rail. Dallas Streetcar is only the second project in 
the U.S. to use this rail type. Designers traveled to Poland to study 
block rail — the preferred rail type in tram-heavy Europe. They 
developed specifications to have the materials manufactured in the 
United States to comply with the Buy America requirements of the 
TIGER Grant. 

Block rail’s shallow profile and steel flangeway make it ideal for 
streetcars in urban settings. The narrow flangeway make the track 
less likely to interfere with or cause injury to cyclists and motorists. 
Designers collaborated with contractors and DART to improve the 
durability and constructability of block rail ties, clips, boots, and 
insolation joints for the project. Other cities are also taking cues from 
the block rail use. Projects in Kansas City, Seattle, and Milwaukee 
are already benefiting from the advancements made on the Dallas 
Streetcar.

In addition, the Dallas Streetcar marked the first project to use flash 
butt welding during construction. With nearly 300 welds and each 
thermite weld taking as long as four hours for the fit-up and welding, 
the SW/C team developed a faster alternative. By using custom-built 
flash butt welding equipment, the team reduced the average weld 
time from four hours to less than 20 minutes — saving an estimated 
1,100 hours (45 days) of construction time.

Streetcars are back!
The Dallas Streetcar officially began operation on April 13, 2015 
after almost 10 years of community involvement to restore its lost 
heritage. Streetcars are back in Dallas and the familiar sound of the 

The Dallas Streetcar project incorporates a relatively new rail type in the United States — 
112TRAM block rail. Its shallow profile and steel flangeway make it ideal for streetcars in 

urban settings. Photo: Keith Philpott for HDR

The mile-long Houston Street Viaduct required extensive rehabilitation because of its 
advanced age and extensive concrete deterioration. Photo: HDR
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The Crane Road Bridge is comprised of two bridges, both carrying the 
Bronx River Parkway through the Bronx River Parkway Reservation 
in the Village of Scarsdale and the Town of Greenburgh in Westchester 
County, N.Y. Nicknamed the Mushroom Bridge, the southern bridge 
is a multi-span concrete bridge that crosses the Bronx River, while 
the northern bridge, referred to as the MNR Bridge, is a single-span 
steel through-girder bridge that crosses the two-track Metro-North 
Railroad Harlem Line. 

Constructed in 1925, both bridges have undergone numerous 
rehabilitation programs. However, in recent years, the Crane Road 
Bridge has become increasingly deteriorated. In fact, two separate 
incidents involving holes punched completely through the concrete 
deck resulted in emergency closures and repairs. But with its aesthetic 
and historic importance to the community, simply tearing down the 
old bridge and building a new one was not a viable option. 

Aging structures, safety concerns
An in-depth bridge inspection revealed the concrete deck slab of 
the Mushroom Bridge was in a state of advanced deterioration: The 
reinforcing steel exposed through the spalled concrete had advanced 
section loss, and the concrete slab condition around the holes was 
completely pulverized. The overall condition of the deck was rated 
poor, and quickly approaching severe. In addition, the concrete 
brackets were in poor condition as seen by the numerous cracks and 
spalls in the brackets. 

Based on field observations and inspection, the MNR Bridge was in 
fair condition overall. A concern with this bridge, however, was that 
its two main girders were non-redundant elements; the failure of one 
girder would lead to a complete collapse of the entire bridge. Modern 
bridges are designed for redundancy to reduce the likelihood of 
collapse, so this two-girder system is considered highly vulnerable.

In addition to the deteriorated condition of the two structures, traffic 
safety along the Bronx River Parkway within the project limits 
continued to be a major concern. Within the project limits, narrow 
travel lanes in conjunction with minimum shoulders, sharp curves, 
and limited sight distance created conditions where the rate of 
highway accidents was more than six times the statewide average. 
As a result, the Westchester County Department of Public Works and 
Transportation (WCDPWT) hired New York City-based firm Stantec 
to inspect, repair, and design replacement bridges for the aging 
structures.

Mueser Rutledge Consulting Engineers provided monitoring and 
geotechnical engineering services. Malcolm Pirnie (now Arcadis) 
was engaged with hydraulic analyses and environmental impacts. RK 
Hite & Co. provided right-of-way and land acquisition assistance, 
and Mary Delaney Krugman Associates was the historic preservation 
consultant for the project. The contractor was EE Cruz, and LKB Inc. 
provided construction inspection services.

Respecting historic character
From the outset, WCDPWT and the other agencies involved in 
funding and approving this project recognized the unique historic 
and environmental character of the Crane Road Bridge. After an 
exhaustive public screening process and inter-agency coordination, 
Westchester County selected a replacement alternative: building a 
new bridge that replicates the existing Mushroom Bridge structure. 

streetcar bell that went dormant 60 years ago is now ringing again 
throughout the Oak Cliff community. Properties along the streetcar 
alignment are in high demand and numerous other properties are 
transitioning from brownfields to mixed-use development. No Dallas 
bus line or major road in the last 30 years has triggered as much 
walkable development as Dallas Streetcar has spurred in Oak Cliff. 
Unlike city bus routes, which can be altered at any time, a streetcar 
line brings permanence and gives confidence to investors to build 
new businesses and residences along it. 

On the Oak Cliff Transit Authority website, the father of Portland’s 
streetcar system and Dallas Streetcar Project Advisor Rick Gustafson 
said, “You have to get a stake in the ground. …The first few miles 
won’t make any sense, but the momentum will build and slowly the 
network will take shape.”

And he was right. Today, the Dallas Streetcar project is helping the 
Oak Cliff community place that stake in the ground, providing the 

most important and costly 
streetcar elements: two 
modern off-wire streetcars, 
tie-in to DART’s maintenance yard, and crossing the Trinity River 
floodplain. The stake will only deepen as Bishop Arts and Dallas 
Convention Center stops are completed in the near future. Through 
this project, Oak Cliff will restore a small piece of its heritage and 
return its beautifully sculpted boulevards and neighborhoods to their 
former grandeur.

JOHN QUINTERO is a professional associate/senior bridge designer with HDR 
(www.hdrinc.com). He can be reached at john.quintero@hdrinc.com. The 
Dallas Streetcar project was a Special Recognition Award winner in Advancing 
Integrated Projects and a finalist in the Innovation in Rail and Transit categories 
in Bentley Systems' 2015 Be Inspired Awards. Bentley products — including 
Bentley Descartes, GEOPAK, InRoads, MicroStation, Bentley Pointools, and 
ProjectWise — allowed the team to share data, convert graphics, and integrate 
safety and operational enhancements to deliver Texas’ first modern streetcar 
line on time and on budget. 

Reconstructing history
Stantec replicates ‘mushroom’ character of the 1925 Crane Road 

Bridge in design of a replacement structure.
By Christian Wiederholz, P.E., and Juno Garcia, P.E.
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This alternative would provide wider replacement structures 
immediately south of the existing Crane Road Bridges. Construction 
would be phased to maintain traffic on the existing structures 
throughout construction of the replacement structures. The new 
alignment of the replacement structures would allow for an 
improvement in roadway geometry. 

Proposed modifications included:
• Replacement of the Mushroom Bridge superstructure and substructure 

with a substantially wider deck.
• Replacement of the MNR Bridge with a redundant-type structure 

(composite prestressed concrete box beam bridge).
• Replacement of the existing Mushroom Bridge piers to retain the form 

of the historic pier configuration, while relocating them along a similar 
alignment. The Mushroom Bridge replacement superstructure and 
abutments would retain a replicated architectural treatment.

• A construction cost of approximately $39 million; construction would 
take approximately three years.

Constructability, redundancy, safety
Replacement structures would greatly improve the travel conditions 
for this stretch of roadway by increasing clearances and widths. 
Stopping sight distances and Level of Service ratings would also 
improve. 

However, achieving these vast improvements was no easy task. 
Spanning the Bronx River, several piers are located inside of the river, 
complicating design, construction, and approvals. Also crossing the 
river is a sanitary sewer pipe, constructed in the early 1900s, which 
could not be rerouted. As a result, several pier footings were affected. 
In fact, two of the six spread footings were designed to span over the 
top of the sewer pipe.
 
While the bridge was to be widened, the number and size of the piers 
had to remain more or less the same due to river hydraulic concerns. 
This presented obstacles from a structural engineering standpoint. 
Each existing mushroom superstructure panel is approximately 40 
feet by 40 feet, or 1,600 square feet. The proposed configuration for 

each panel is approximately 60 feet by 60 feet, or 3,600 square feet, 
so each panel has more than doubled in size. Therefore, the loads that 
each bracket and pier needs to carry have been increased substantially. 

Design codes have also changed since the original bridge was built, 
requiring that the replacement structure be designed to carry much 
heavier traffic loads than the original design. Additionally, each 
bracket has been made significantly longer in order to reach the ends 
of the enlarged panel. Deflections at the tips of these brackets played 
a large role in the design of the structure. 

Constructability was also a key concern. The existing bridge was 
made of reinforced concrete. The center of the panel, directly over 
the piers, was heavily reinforced as reinforcing bars from each 
bracket converge. Since the new brackets are longer and carry more 
load, using reinforced concrete brackets proved to be impossible due 
to rebar congestion. Eventually, an innovative steel option was used 
in which an octagonal core made up of steel plates is fastened to 
the concrete pier. Steel brackets protrude from each face of the core 
and are encased in concrete to maintain the aesthetic of the existing 
bridge. 

In order to provide for a redundant structure, the bridge was designed 
to remain in service even after complete failure of one bracket per 
panel. Additionally, the superstructure was designed so that each panel 
could behave independently, gaining no necessary support from an 
adjacent panel. Tying the panels together, while helpful in regard to 
gravity loads, would create temperature stresses that designers were 
keen to avoid. However, the differential deflection between panels 
must be avoided in an effort to reduce cracking between panels. This 
balance was achieved via stainless steel bars that protrude from one 
panel into sleeves cast into the adjacent panel.

Further complicating matters, the site includes a 48-inch water main 
and a 54-inch sanitary trunk sewer that were constructed more than 
100 years ago. The south abutment and several intermediate piers 
were constructed over these facilities. The water main was reinforced 
with fiber wrap and joint clamps prior to construction, while the 

The new bridge alignment improves the historic bridge’s roadway geometry. The original structure’s uniquely shaped piers gave it its Mushroom Bridge nickname.
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sewer was reinforced via a fiberglass pipe liner. The pier spread 
footings were designed to span over the top of the utility, via steel 
grillage beams embedded in the concrete footings. Realignment of 
the utilities and of the proposed bridge was studied but proved to be 
infeasible.

Overcoming these various obstacles, the project team designed 
a replacement structure that vastly improves the area. Geometric 
changes incorporated into the replacement structures make the bridge 
significantly safer. By increasing the overall bridge width, all four 
travel lanes and shoulders are wider. Acceleration/deceleration lanes, 
previously virtually non-existent, have been increased. The curved 
alignment has also been softened to improve sight distances, and a 
roadway that merges onto the Bronx River Parkway was raised so 

that drivers can easily see one another and merge safely. Pedestrians, 
too, can now safely use the bridges, with sidewalks and a series 
of pedestrian ramps added to provide access to the Bronx River 
Reservation and the MNR Bridge platform.

In addition to mimicking the existing structure to maintain the 
overall aesthetic and historic character, the existing stone facing was 
salvaged and reused. Supplemented with new architectural stone, the 
new bridge is an impressive element to the Bronx River Reservation 
for users to enjoy.

The partially erected Mushroom Bridge, showing steel core and steel brackets. The bridge’s concrete-encased brackets and core.

Safety in public places is one of the most important considerations 
for civil engineers and public service providers. High-traffic and 
frequent-use areas are especially crucial for ensuring that all functional 
assets are operational and secure, as well as having specific measures 
in place to prevent accidents from escalating when they occur. Public 
transport is one of the main facilities that many rely on daily. It is 

essential that the entire network is in good working condition, as any 
downtime or incidents can be critical not only to its users, but also its 
providers and local authorities. 

The United States has a mass transit tunnel system spanning millions 
of passenger miles, where trains, trams, buses, and other vehicles 
operate, carrying millions of commuters on board. While tunnel 
accidents are rare, the consequences can be quite dramatic when they 
do happen. Examples of well-known fire incidents include Caldecott 
Tunnel in California (1982), Mont Blanc Tunnel in France (1999), 
Howard Street Tunnel in Maryland (2001), and the Channel Tunnel 
between the UK and France (2008) that together claimed numerous 
victims. 

Fire incident data obtained from eight of the world’s top 12 transit 
agencies in North America and Europe over the period 1998-2009 
revealed that 88 percent of fires occur in the trainway or the station, 
and 12 percent of the reported fires involve the passenger vehicle 

Minimizing safety risks 
in transit tunnels

International safety regulations for the design of 
mass transit systems include guidelines for ensuring 

life safety and fire protection.
By Don Tremaglio

CHRISTIAN WIEDERHOLZ, P.E., is an associate and structural engineer based in 
Stantec’s (www.stantec.com) Rochelle Park, N.J., office. JUNO GARCIA, P.E., is a 
civil engineer in Stantec’s New York City office. 
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(Aon, 2011). These enclosed spaces pose significant danger due to 
blocked exits by fire or vehicles, limited visibility due to smoke, as 
well as potential damage by incoming transportation. 

Reviewing the standards
There are codes in place to help stop the tunnel infrastructure, such 
as key electrical life safety circuits, from catching fire and failing 
to maintain emergency lighting, alarms, ventilation fans, and exit 
signs. However, not all are able to withstand extreme temperatures, 
and subsequently can cause further harm. Code NFPA 130: 
Standard for Fixed Guideway Transit and Passenger Rail Systems 
is an international safety regulation used for the design of mass 
transit systems. It includes guidelines for ensuring life safety and 
fire protection to public transport, emergency lighting and alarms, 
ventilation, and control systems. 

NFPA 130 determines the design and selection of materials that are 
fire safe by limiting flammability, requiring circuit integrity, and 
lowering smoke emission. When cables catch fire, the entire network 
of emergency assets can short circuit and fail. This would mean no 
lighting and no ventilation or smoke extraction. In addition, if wiring 
is unable to withstand high temperature, it creates smoke, which 
limits visibility and also increases the risk of toxicity, asphyxiation, 
and damage to electronics.

Underwriters Laboratories (UL) conducted a series of tests in 2012 
and discovered a high rate of failure in two-hour fire-rated cables, 
with subsequent assessment also revealing inconsistent results in 
using certain cables (UL, 2015). As a result, UL delisted all two-hour 
fire-rated cables in September 2012. 

UL’s research found that the main reason for wiring failing circuit 
integrity testing was that the zinc melting in rigid metal conduits 
was combining with the copper conductors of the wire. When zinc 
reacts with copper conductors, forming brass, it lowers the melting 
temperature and causes a circuit integrity failure. Consequently, the 
support for emergency lighting or ventilation fan operation in the 
tunnel is stopped. 

Fire incident data obtained from eight of the world’s top 12 transit agencies in North 
America and Europe over the period 1998-2009 revealed that 88 percent of fires occur in the 
trainway or the station.

While tunnel accidents are rare, the consequences can be quite dramatic, such as in the 
Channel Tunnel fire in 2008.
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DON TREMAGLIO is sales manager for Pentair Thermal Building Solutions (www.
thermal.pentair.com). Pentair’s Thermal Building Solutions’ LSZH MI cables, 
Pyrotenax, fully comply with the UL requirements and can be used in a number 
of applications, including transit tunnel infrastructure. With a basic inorganic 
construction of a copper sheath and conductors, together with a mineral 
insulant (magnesium oxide; MgO), the cables have a long history of meeting 
industry standards and providing reliability in electrical circuit protection.

Another challenge UL identified is that cables were not reaching the 
two-hour fire-resistance level and failed within 30 to 40 minutes, 
which did not meet the industry safety standard. As a result, UL 
voided all UL 2196 two-hour fire-rated cables that required conduit, 
and prohibited their use if they included zinc. This required a 
resubmission for all cables in order to gain the new certification that 
would meet the updated standards. 

Low-smoke zero halogen solution
While UL has yet to formalize a new UL 2196 test standard, it has 
implemented an interim certification program for all manufacturers 
and providers of fire-rated cables. The interim test process has added 
a number of key changes to help ensure the testing is adequate. 
Among the changes are increasing sample size, testing all electrical 
conductor sizes, toughening the requirements for vertical assessment, 
and only allowing listings for material actually tested, with no 
exceptions. This directory requires all fire-rated cable products to 
be retested in order to ensure consistency and a high level of safety 
across all applications. 

One available solution to ensure maximum safety in transit tunnels 
and other applications is to use low-smoke zero halogen (LSZH) 
mineral-insulated (MI) fire-rated cables. These MI cables can support 
emergency lighting circuits and exhaust fans, especially when one- 
or two-hour circuit integrity is needed. Critical circuits, such as 
emergency lighting and ventilation, are required to use cables that 
are LSZH, or be completely encased in concrete. 

Smoke density in a tunnel is a significant safety concern where 

visibility is minimal and smoke inhalation a potential risk. Halogens 
are also toxic and can corrode sensitive electronics. The key benefits 
of the LSZH MI cables are that they operate fully in fire well in excess 
of two hours and meet all the requirements of low-smoke cables.
  
LSZH MI cables are also smaller in diameter and do not need other 
protection, such as conduit, concrete encasement, or redundant 
routing. They are easier to install and maintain, resulting in reduced 
costs. These cables are suitable for applications where an outer jacket 
helps to stem oxidation that can occur in direct burial or concrete 
encasement. 

Ensuring safety with new safety tests
LSZH MI cables have been tested according to the UL 2196 and 
ASTM E119 time and temperature curve parameters. Fully loaded 
circuits are attached to lights outside of a test furnace for a minimum 
of two hours at a peak temperature of 1,850°F (1,000°C) while the 
lights are required to stay lit during that time. Following this, the 
cables are sprayed with a fire hose and then reconnected to check 
whether the lights switch on again. If they do, the cables pass the test 
successfully and can be certified under the UL 2196 and ULC S139 
standards.

952.887.1890  |  xerxes.com
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or aboveground water storage requirements.
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A new stormwater management system in Grand Rapids, Mich., 
is ready to hold as much as 750,000 gallons of water. Completed 
in September 2015, the $1.5 million underground storage unit 
was designed by engineering and construction company Black & 
Veatch, headquartered in Overland Park, Kan. Through the firm’s 
Grand Rapids office it provided planning, design, and construction 
engineering services for the city’s $400 million program that 
eliminates combined sewer overflow (CSO) pipelines. 

Located under Mary Waters Park, the storage units will help to 
control flooding and reduce the amount of total suspended solids 
(TSS) flowing directly into the Grand River. The work, which is the 
largest stormwater control project in Grand Rapids’ history, is part of 
the city’s CSO project that began in 1988 and was completed in July 
2015, three years ahead of a state-mandated deadline. 

“The water quality improvements realized by this project greatly 
benefit the community and environment,” said Michael Lunn, 
environmental services manager for the City of Grand Rapids. “In 
this area we have affordable housing that our housing department 
actually had to tear down because of rot and mold due to the wetness 
of the area, and rebuilt the whole thing. Now there are 100 single-
family homes, apartments, and duplexes which are beautiful, and the 
new underground system takes care of the stormwater. Before, the 
water would go into the Coldbrook Creek drain and during big rain 
events you’d see the manhole covers pop off. Now, we’ll actually 
store it and let it infiltrate, taking the load off the system and continue 
to clean the Grand River as much as possible. In some areas we also 
put in curbside bioswale rain gardens and people seem to like them. It 
spruces up a neighborhood and gives it more of a [landscape] feature 
than just a grass strip.”

Built more than 100 years ago, the sewer system combined both 
stormwater and sanitary sewage, like other community systems did 
at the time. The Grand Rapids sewer system has about 1,100 miles 
of pipe feeding 54 pump stations. Every year, an estimated 2 billion 
gallons of untreated surface water runoff would flow into the Grand 
River.  

According to the city, rather than simply convey stormwater to the 
river, it decided to treat the flow and allow a portion of the stormwater 
to infiltrate into the ground. The Mary Waters Park project routes 
stormwater runoff from surrounding residential and commercial 
properties to the underground holding facility. It is nearly three times 
the size of a similar 270,000-gallon system installed at Grand Rapid’s 
Joe Taylor Park in 2010.

Prior to entering the infiltration area, TSS, large debris, and other 
floatable pollutants are now removed by two hydrodynamic 
separators plus a special row of chambers, both of which are flow-
through structures that remove sediments and other pollutants. The 
stormwater then infiltrates through a 9-inch-deep bed of 2-inch 
foundation stone and into the soil below. The system will eliminate 
more than 11 million gallons of untreated stormwater annually from 
entering the Grand River based on an estimated annual average 
rainfall of 32 inches.

“Overall we’ve been in Grand Rapids for more than 20 years doing 
the combined sewer overflow separation and this was one of the final 
projects for the east side CSO program.” said Jim Cobb, who serves 
as regional team leader for Black & Veatch. “Once we completed 
the CSO separation we noticed there was an opportunity to include 
some very good green infrastructure elements, which we’ve been 
incorporating in the street work in the other areas of the city. There 
was a city park with quite a bit of property that could be utilized for 
a green infrastructure system that would filter the stormwater before 
it ended up in the Grand River.  

“We started working with the parks department because they were 
planning to redo this park,” Cobb said. “We brainstormed and came 

Grand green design
Grand Rapids, Mich., takes stormwater management 

beyond a mandated CSO program.

After excavating a pit, 678 StormTech MC-4500 Chambers were installed with 12 inches of 
cover stone and a minimum of 24 inches of additional backfill.

Woven geotextile was laid over the bedding stone and underneath the chamber feet for 
inlet scour protection. Stormwater in the chambers infiltrates through a 9-inch-deep bed of 

2-inch foundation stone into the soil below.
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up with a couple of options, one of which was a chamber system. We 
put both of those options into the bid document once the design was 
done and let the contractor select which system would work best for 
them and still perform in the predetermined footprint. StormTech was 
the system the contractor picked and ultimately installed in the 130- 
by 210-foot pit to give us a storage volume of 97,000 cubic feet.”

The burial depth of the underground system ranges from 11 to 15 feet 
and was constructed using rows of domed chambers that store the 
water and allow it to be slowly released. It also has a built-in filtering 
system called an Isolator Row.

After excavating the pit, 678 StormTech MC-4500 Chambers were 
installed with 12 inches of cover stone and a minimum of 24 inches 
of additional backfill. The chambers, a product of Advanced Drainage 
Systems, Inc. (ADS), were lined up in 14 rows with the last run being 
the Isolator Row. ADS 315WTM woven geotextile was laid over the 
bedding stone and underneath the chamber feet for scour protection. 
Additionally, ADS 601T non-woven geotextile was placed around 
the stone envelope. Nyloplast tees (24 inches by 24 inches) were used 
to accommodate 42.5-cubic-feet-per-second flow into the system.  

For perimeter drainage, ADS N-12, 6-inch-diameter, dual-wall 
perforated corrugated high density polyethylene (HDPE) pipe was 
used as the underdrain, which connected to the outlet using a 6-inch 
INSERTATEE. Total installation time was five days. 

“It’s an extremely efficient and quick installation,” Cobb said. “There 
isn’t a lot of heavy equipment needed except for excavation and for 
putting in the rock. All the rest is by hand, just picking up the pieces 
and locking them together.”

The StormTech MC-4500 chamber is designed in accordance with 
AASHTO and ASTM design standards, qualifying it for use in 
commercial and municipal projects. It is rated by ADS for a 75-year 
service life. Able to handle large stormwater volumes, the MC-4500 
measures 5 feet from the bottom to the top of the corrugation and 
has a base of more than eight feet. The MC-4500 provides maximum 

storage volume per square foot of land area and can be used with a 
minimum of 24 inches of cover.

Constructed using the StormTech chambers, the Isolator Row 
enhances TSS removal and provides easy access for inspection and 
maintenance. Inspection ports — 6-inch Nyloplast inline drains — 
allow for easy access to the system from the surface. Maintenance is 
done by JetVac through the Isolator Row manhole, which uses a high-
pressure water nozzle to propel itself down the Isolator Row while 
scouring and suspending sediments.

“People use these systems all over,” Lunn said. “Mostly it’s to meet 
stormwater regulations when they’re putting in a parking lot or a big 
building. They’ll put these in because of the site’s runoff requirements 
for stormwater quantity and quality control. We’ve also used them all 
over but just not on this big of scale.”

The smaller system at Joe Taylor Park used 220 MC-3500 StormTech 
Chambers.

“This wasn’t a permit-required activity,” Cobb said. “It was an 
elected item that the city saw as an opportunity to do some great 
green infrastructure work and had the property available. It was not 
mandated. It was completely at the city’s own discretion to do it. 
Making the decision to invest in green infrastructure says a lot about 
the city of Grand Rapids.”
 
“Stormwater management runoff is now the front line of our city’s 
push to improve the Grand River,” said state Rep. Winnie Brinks 
(D-Grand Rapids) in a press release. “We can all take tremendous 
pride in the remarkable progress Grand Rapids has made over the 
past decade to clean up the river, but we can’t rest on our laurels — 
we still have important work to do if we want to protect and sustain 
the Grand River’s pristine beauty.”

Information provided by Advanced Drainage Systems (www.ads-pipe.com).  

Non-woven geotextile was placed around the stone envelope prior to backfilling the pit with 
topsoil. 

Backfilled and revegetated, the restored park hides Grand Rapid’s largest stormwater 
control project.



56          cenews.com          june 2016

Sustainability has become ubiquitous in the discussion of how we 
will rebuild infrastructure in the United States. That conversation 
seems to move quickly into evaluating whether the project has 
more green elements or has a smaller carbon footprint. While those 
elements are certainly important, they represent only a portion of true 
sustainability in infrastructure. Perhaps it is time to refocus on the 
full spectrum of sustainability.

A simple definition of sustainability is that today’s society does not 

create projects that would prohibit future generations from enjoying 
similar choices. Current definitions begin with the triple bottom line 
— economic, environmental, and social impacts. A quick look at our 
history can help us understand the need to incorporate all three into 
the planning, design, construction, and operation of new projects and 
facilities.

When I attended college in the early 1970s, we were taught a design 
philosophy that was based on economics, practicality, and durability. 
Our projects were built to last. Beginning in the ’70s and ramping 
up, the environmental movement moved the design and construction 
industry to adopt another element to our process. We could build 
projects that were economical but that also did not harm the 
environment. New environmental regulations and permits directed 
the content of our designs in new directions. 

Coming into the new century, we began to understand that the 

Time to refocus on 
sustainable infrastructure

By D. Wayne Klotz, P.E., D.WRE, ENV SP

Sustainable design

RPS Klotz Associates prepared the preliminary study and final design of 0.8 miles of 
existing and new alignment for a four-lane boulevard connector including a bridge over 
Harris County Flood Control District J109-01-00, traffic signals, traffic control plans, and 
drainage design. This project was a pilot project for Harris County, and it was the first 
sustainable roadway project for the county. Concepts from this project were incorporated 
into the county’s Low Impact Development and Green Infrastructure Design Criteria for 
Storm Water Management adopted in 2011. Photo: Courtesy of RPS Klotz Associates
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The Kraken membrane filter is a ‘verified’ success. This 

stormwater system is the newest technology to join 

the Bio Clean line of products and it is already getting a 

lot of recognition. In January 2016, the system received 

written verification from NJCAT and approval by NJDEP.   

A New Approved Standard
In Stormwater Filtration

Average TSS Removal Efficiency of 89% 
and as high as 98%

No clogging or loss of flow capacity 
after 434 pounds of sediment loading

available natural resources were being overused. Countries 
around the world were competing for a dwindling supply 
of resources. At the same time, communities began to 
participate in public forums demanding a closer look at the 
impact of new facilities on existing neighborhoods. New 
studies showed previously unknown impacts to individuals 
and communities. The change in design philosophy to 
accommodate these new conditions is still underway. 

The design and construction industry took it upon themselves 
to lead the way to including the triple bottom line in planning 
and design. Organizations like ASCE, ACEC, APWA, and 
others declared sustainability to be a critical element of good 
practice. Sustainability rating tools began to be created and 
culminated in the introduction of Envision, a comprehensive 
tool of the Institute for Sustainable Infrastructure. Moving 
infrastructure process is somewhat similar to turning a 
battleship. It takes a long time and moves slowly. We are 
making progress, but we are not where we need to be.

I am encouraged when I hear colleagues discuss the virtues 
of sustainable practice. However, we rarely include all three 
elements. In my opinion, we still do a good job with the 
economic elements. Whether we are using public or private 
capital, the construction industry knows how to be efficient. 
I think we do a reasonable job addressing the environmental 
aspects of our projects. New techniques related to green 
infrastructure are becoming more commonplace across the 
country. We could improve in our understanding and use of 
new or reconstituted materials, so we cannot let down our 
focus on this element. 

Social impact remains the element in most need of 
improvement. Most public projects use the public input 
process developed 20 years ago. Projects are well along, 
and the input comes fairly late in the process. The design 
and construction community, working together with owners, 
should focus on how we can get public input during the 
conceptual and planning phases of the work. We should 
broaden our scope of how deeply a project may affect a 
surrounding neighborhood and the entire community. We 
are learning as we go, and I have every confidence that we 
will see progress in developing projects that enhance the 
communities where they are constructed.

I am fortunate to have seen our industry evolve during the 
last four decades. Today’s projects are truly better than 
yesterday’s. We are in the midst of a major shift in how we 
do projects today. Let me give you a few things to help you 
focus on true sustainability:
• First, economics is important, but it is not enough. 
• Second, all green infrastructure is not sustainable, but all 

sustainable infrastructure is green. 
• Third, a project that fails to meet the needs of the community 

is a project that fails. 

We are going to rebuild the infrastructure in America. When we build it 
back, we can build it better.

D. WAYNE KLOTZ, P.E., D.WRE, ENV SP, is president of RPS Klotz Associates, Inc., a full-service 
civil engineering firm based in Houston. In 2011, he was appointed by the mayor of 
Houston to the Coastal Water Authority board of directors and serves as board president. 
He also has served on the Community Resilience Task Force for the Department of 
Homeland Security and is a founder and past chair of the board of directors for the 
Institute for Sustainable Infrastructure (http://sustainableinfrastructure.org). 
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NCSPA awards feature product versatility and longevity.

Many facets of 
corrugated steel pipe

Materials

The Poe Paddy tunnel reline design included preservation of 5 to 7 feet of space below the 
existing ceiling to serve as a hibernation cave for bats.

The North Dakota Department of Transportation completed another extension of the 
length of this structural plate pipe to improve a border station crossing to accommodate 

increased traffic.

At its Annual Meeting, April 9-12, 2016, in Bonita Springs, Fla., the 
National Corrugated Steel Pipe Association (NCSPA) presented its 
Project of the Year and Hall of Fame awards, highlighting a range of 
applications of corrugated steel pipe and structural plate. Following 
are winning projects in five contest categories — Department of 
Transportation, Rehabilitation, Structural Plate, Retention/Detention, 
and Hall of Fame.

Department of Transportation
Truenorth Steel: Pembina County Structural Plate Pipe Extension 
(U.S. and Canadian border station crossing) — The North Dakota 
Department of Transportation has been busy with this crossing over 
the years. They continue to utilize the versatility of corrugated steel 
pipe by extending this structural plate pipe at the border crossing 
station. The initial installation was performed in 1968, the first 
extension was completed in 1996, followed by another extension in 
2013. As traffic continues to increase, another expansion is slated for 
this year’s construction season. This crossing also has a paved invert 
to provide additional service life. 

Naastad Construction noted that the new plate sections (12 gauge, 
6-inch by 2-inch corrugation) fit well together with the existing plate. 
Also, proper backfilling was completed to provide the structural 
support needed. 
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The stormwater retention system for the new U.S. Bank Stadium in Minneapolis is made 
from 1,600 feet of 144-inch-diameter perforated Aluminized Type 2 corrugated metal pipe.

Corrugated steel structural plate and welded-wire, mechanically stabilized earth headwalls 
and wing walls backfilled with recycled concrete allowed staged construction and provided 
an aesthetically attractive structure in the Galleria district of Houston.

Rehabilitation
Lane Enterprises, Inc.: Poe Paddy Tunnel Reline (Bald Eagle State 
Forest, Pa.) — Structural plate arch (10 gauge, 6-inch by 2-inch 
corrugation) was used as a tunnel reline material to address safety 
concerns associated with falling rock fragments on a popular hiking/
biking trail. In addition, the old tunnel — blast constructed around 
1880 to an internal height of approximately 20 feet — had become a 
hibernation locale to an Eastern Small-footed bat population deemed 
an endangered species. 

The reline design included preservation of 5 to 7 feet of space below 
the existing tunnel ceiling to serve as a hibernation cave for the bat 
species. Flowable fill reline encasement extended a minimum of 
1 foot above the arch to serve as a floor for the cave, with several 
depressions to allow water to pool into small ponds 3 to 6 inches deep 
for humidity control. Bat-friendly gates installed in the headwalls at 
each end of the tunnel above the reline allow the bats ingress and 
egress for the hibernation season, as well as access for hibernacula 
surveys. 

The 307-foot curvilinear reline (radius of curvature around 745 feet) 
required 10 horizontal elbows. 

Structural Plate
Big R Bridge: Audubon Hollow (Houston) — This project showcases 
several benefits of using flexible buried structures:

• Site adaptability — The Galleria district of Houston is a well-
developed urban center. The project consisted of developing unused 
space and required a specific-sized structure and orientation to 
conform to site constraints.

• Foundation design — Foundation soils were poor. Because a flexible 
structure was being used, higher bearing pressures could be provided. 
This made the corrugated steel structure an economical alternative 
to precast concrete and bridge structures that were being considered.

• Sustainability — The structure included welded-wire, mechanically 
stabilized earth (MSE) headwalls and wing walls. Steel consists of 
approximately 90 percent recycled content. The structure and MSE 
walls were backfilled and faced with recycled concrete. This resulted 
in a recycled content of around 95 percent or higher for the entire 
project. This level of reuse of materials is just not possible with any 
other type of material. With the exception of the backfill, the entire 
structure and headwall system was shipped on a single truck. Any 
other type of structure would have required multiple trucks, resulting 
in additional pollution, traffic disruption, unloading time, and other 
hassles and inefficiencies.  

• Aesthetics — The Galleria district is known as a high-end retail and 
arts area of Houston and aesthetics were an important factor in the 
project. The eye-appealing arch shape, layout flexibility, and strength 
of the MSE wire headwall system and uniform coloring and gradation 
of the recycled concrete facing material in the walls provided exactly 
the look the architect wanted.
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• Staged construction — Site access needed to be maintained 
throughout the project. The nature of the selected structure easily 
accommodated a staged-construction approach where the structure 
was partially constructed and immediately put in service to maintain 
access. The remainder of the structure was built as grading was 
completed.

Retention/Detention
Contech Engineered Solutions LLC: U.S. Bank Stadium (Minneapolis) 
— U.S. Bank Stadium is a fixed-roof stadium being constructed in 
downtown Minneapolis as the new home of the Minnesota Vikings 
football team. The stadium is the anchor of substantial redevelopment 
in the City of Minneapolis.

Architect HKS and the Minnesota Sports Facilities Authority are 
targeting LEED certification for the stadium. Contributing to LEED 
certification are an innovative roof system that will help with 
both heat prevention and heat retention, energy efficiency, public 
transportation, and stormwater management. However, since the 
stadium is being built downtown, there is limited footprint for a 
stormwater storage system. Engineers chose to store the stormwater 
in an underground retention system that would provide the required 
storage in a limited and constrained footprint.

The retention system is made from 1,600 feet of 144-inch-diameter 
perforated Aluminized Type 2 corrugated metal pipe. The system 
not only stores the water, it releases it slowly over time into the 
surrounding soil via the perforations in the pipe. This reduces the 
amount of runoff leaving the site, recharges the groundwater supply, 
and eliminates the need to pipe the water into the city’s sewer system.

Also used was 400 feet of 48-inch-diameter DuroMaxx steel 

reinforced polyethylene. DuroMaxx was used because it can be made 
watertight, which was needed since the pipe was located behind a 
retaining wall.

Hall of Fame
Metal Culverts, Inc.: Multi-plate arch (Union County, Iowa) — In 
1941, Union County, Iowa was poised to start a grading project that 
included a multi-plate arch as well as more than 1,000 feet of culverts 
on a farm-to-market road. The county contracted out the excavation 
and culvert installation for less than $7,000 but decided to assemble 
the arched multi-plate themselves. Measuring 15 feet by 7 feet, 
8-3/8 inches by 30 feet, 4 inches in length, the multi-plate arch was 
constructed in 13 days. This structure was designed to drain 640 acres 
in a rolling countryside in Spaulding Township. The total assembled 
cost was $674.14, with $566.15 of that being materials only. The day 
labor costs were $66.00; equipment costs totaled $41.99.  

Over the years, the county has added concrete footing and headwalls 
but little else has been done besides several inspections over 75 years. 
The latest inspection report listed the multi-plate in good condition. 
There are thousands of structural plates and riveted galvanized 
corrugated metal pipe in this condition and of this vintage throughout 
the Midwest. What is unique to this project is the intact bridge record 
dating back to 1941. This is a prime example of galvanized material 
performing as expected and living up to its design. 

Information provided by the National Corrugated Steel Pipe Association (www.
ncspa.org). The NCSPA seeks to promote sound public policy relating to the 
use of corrugated steel drainage structures in private and public construction. 
It collects and distributes technical information and assists public and private 
agencies in the formulation of specifications and designs to encourage greater 
knowledge of corrugated steel pipe’s benefits and uses.

Over the years, Union County, Iowa has added concrete footings and headwalls to this 
culvert but little else has been done.

Blueprints from 1941 show the original design of the multi-plate arch culvert in Union 
County, Iowa.

www.ncspa.org


INTRODUCTION TO PROJECT MANAGEMENT
The Introduction to Project Management seminar is primarily 
designed for current or soon-to-be Project Managers and senior 
technical staff of architecture, engineering, planning, 
environmental consulting, and construction businesses.

June 7
July 12
September 13

Washington, DC
Charlotte, NC
San Jose, CA

ADVANCED PROJECT MANAGEMENT WORKSHOP
The Advanced Project Management Workshop  was specifically 
developed to help experienced project managers develop the 
advanced leadership and management skills to better lead 
projects and clients.  

July 13
September 14
October 19

Charlotte, NC
San Jose, CA
Denver, CO

BECOMING A BETTER RECRUITER
The  Becoming a Better Recruiter seminar was specifically 
developed to help firm principals, managers, HR, and design and 
technical professionals in architecture, engineering, planning, and 
environmental firms become better recruiters. 

August 11
December 8

Minneapolis, MN
Phoenix, AZ

FINANCIAL MANAGEMENT FOR 
NON-FINANCIAL MANAGERS
This seminar is designed for any technical person who is in a 
role of financial management or responsibility and wants to 
gain a better understanding of the financial factors affecting 
design industry firms.

August 11
December 7

Denver, CO
Dallas, TX

BUILDING AN ENTREPRENEURIAL FIRM
We have captured what it means to be entrepreneurial in the 
AEC industry and have developed this one-of-a-kind seminar 
experience for firm leaders that are ready to make a big 
impact. This will be no ordinary seminar experience.

June 8-9
September 7-8 
November 16-17

Chicago, IL
San Francisco, CA
Atlanta, GA

BECOMING A BETTER SELLER
The Becoming a Better Seller seminar was specifically 
developed to help design and technical professionals in 
architecture, engineering, planning, and environmental firms 
become more comfortable dealing with clients and promoting 
the firm and your services. 

July 7
November 10

Chicago, IL
Atlanta, GA

M&A IN-A-DAY
M&A In-a-Day consists of a briskly-paced and interactive 
one-day session covering all phases of a transaction, from 
developing a strategy to post-deal integration. 

November 8 San Francisco, CA

THE PRINCIPALS ACADEMY 2.0

zweiggroup.com/seminars
800.466.6275
info@zweiggroup.com

The Principals Academy 2.0 is like a two-day MBA for technical 
professionals and is the most impactful two days you can spend 
learning to build your career and your firm. The program includes 
an extended Q&A that provides the attendees an opportunity to 
discuss in-depth the issues facing them at their firms with advice 
offered from industry leading experts.  

June 15-16
July 21-22
October 27-28

San Francisco, CA
Branson, MO
Cambridge, MA

zweiggroup.com/seminars
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01. Deep foundation analysis

02. Self-learning GNSS

Pile Dynamics released new PDI-Tomo software for 
analysis of crosshole sonic logging (CSL) data. CSL 
evaluates the integrity of the concrete of drilled shafts 
and other bored or cast-in-place deep foundations. 
Ultrasonic transmitters and receivers are inserted in 
the foundation and an instrument collects the data. 
Software analyzes the propagation of the waves 
emitted by the transmitters, indicating potential 
concrete problems. Tomography Analysis with PDI-
Tomo takes the examination further, allowing a better 
estimate of the extent of irregularities or defects. It 
combines arrival time data from the scans of all pairs 
of tubes, analyzes the data, and displays it in various 
views.

Leica Geosystems announced the Leica Viva GS16 and updated Leica Captivate and 
SmartWorx Viva software. The GS16 is able to automatically select the optimal combination 
of GNSS signals and stay connected with or without reference links, the company said. 
The new receiver is empowered by RTKplus to access all known and current signals while 
intelligently distinguishing which ones are the optimal combination to lock onto for accurate 
positioning adapting to any environmental conditions. Embedded with the touch technology 
of the Leica Captivate measurement software, users can interact with immersive 3D models 
directly in the field.

Camera Buyer’s Guide tackles all 
the major zoom camera performance 
attributes in a comprehensive, easy-to-
understand format. Zoom assessment 
cameras (also called pole cameras) 
provide a quick, affordable view into 
any sewer. A zoom camera views sewer 
lines from an adjoining manhole, and 
can also be used to inspect manholes, 
catch basins, and other assets. The 
quality of information captured during 
a zoom assessment has a lot to do 
with the capabilities of the camera, the 
company said.

Envirosight LLC
www.envirosight.com 

Victaulic
www.refuse-to-fuse.com 

SCIA
www.scia.net/SE16 

Victaulic’s Refuse-to-Fuse system for high-
density polyethylene (HDPE) pipe features 
a range of couplings and fittings and offers 
installation up to 10 times faster than fusing 
while meeting or exceeding the performance 
capabilities of traditional fused joints, the 
company said. The couplings are installed 
with a standard socket or impact driver in any 
weather condition and do not require special 
equipment or certified crews. The couplings 
also permit HDPE pipe to be installed in-line, 
even in vertical orientations and tight spaces. 
The Refuse-to-Fuse system streamlines 
maintenance because couplings can be readily 
disassembled and removed from the pipe then 
reassembled.

05. Zoom camera guide04. HDPE pipe couplings

SCIA released SCIA Engineer 16 with more 
than 350 updates and new features including 
enhancements in concrete and steel design. Some 
of the new tools and features include improved 
design of concrete beams and columns; a concrete 
shear wall and frame module that includes 
Pushover; improved concrete slab and shell design; 
steel composite floor members improvements; 
cold-formed steel design; bi-axial steel connection 
design; extensions to 3D results and general 
plasticity; triangular finite elements during 
meshing for membrane elements; automatic mesh 
refinement supports multiple load cases; export to 
Tekla v21.1; and more.

03. Updated structural design software

Leica Geosystems
www.leica-geosystems.com  

Pile Dynamics
www.pile.com  

PRODUCT + SOFTWARE GUIDE
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06. Open-sided fabric building 07. High-capacity hydrodynamic separator

ClearSpan unveiled the Commodity HD Building, which features 
an open side that simplifies bulk and aggregate storage. The open 
side provides easy access for multiple vehicles and also allows the 
structure to be broken down into separate storage bays. Commodity 
HD Buildings can be clad with custom covers and end panels; side 
panels are available to either partially or completely enclose the side. 
The frame is built from American-made, triple-galvanized steel, and 
each building is covered with 12.5-oz., 24-mil rip-stop polyethylene 
fabric, which is UV resistant and comes in four color options.

Hydro International said its First Defense High Capacity hydrodynamic 
separator for stormwater treatment has been certified for 80 percent Total 
Suspended Solids removal by the New Jersey Department of Environmental 
Protection — at the highest treatment loading rate in the industry. First 
Defense High Capacity works with large pipes, multiple inlet pipes, inlet 
grates, and now contains a high-capacity internal bypass for conveying large 
peak flows. Systems are available in the following sizes and approved flow 
rates: 4 feet, approved for up to 1.50 cfs; 6 feet, approved for up to 3.38 cfs; 
and 8 feet, approved for up to 6.00 cfs. 

Hydro International
www.hydro-int.com 

ClearSpan Fabric Structures
www.clearspan.com  

www.cenews.com/products/services
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Professional Liability
is essential.

Overpaying is not.

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

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

Get a quote—overnight.

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

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

Email:
tesler@fenner-esler.com

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

S I N C E 1 9 2 3

S t r u c t u r a l  E n g i n e e r s  A x i o m  # 7

tim@Insurance4Structurals.com 

www.insurance4structurals.com

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

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

ydroCADH
®

Stormwater Modeling

Try our Free HydroCAD Sampler at www.hydrocad.net

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

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

Cortec
www.cortecmci.com  Simpson Strong-Tie

www.strongtie.com/wsw  

Cortec’s High Performance Repair System can reduce a structure’s 
corrosion rate and extend useful service life, the company said. 
The process begins with base surface preparation to remove all 
spalled, loose, and deteriorated concrete. Rust on exposed rebar is 
eliminated with VpCI-426 rust remover or treated with CorrVerter 
Rust Primer. Two coats of anti-corrosion Migrating Corrosion 
Inhibitor (MCI) grout are recommended on any exposed rebar or 
metal, followed by application of various MCI repair mortars to 
the concrete structure. Once the repair mortar is cured, MCI-2020’s 
formula is sprayed, brushed, or rolled on.

09. Concrete repair system

Simpson Strong-Tie’s redesigned 
prefabricated Strong-Wall Wood 
Shearwall provides greater 
installation flexibility and 
additional design options. It 
features a holdown with visible 
front, back, and side access 
to make it easier to install the 
anchorage attachment in various 
framing conditions. The front 
access opening also allows for 
easy inspection of the connection 
to the anchor bolt. The wood 
shearwall is code listed (ICC-ES 
ESR-2652 and City of L.A. RR 
25730 evaluated to the 2015 IRC/
IBC) and allows for the same or 
higher loads than the previous 
SB shearwall in both seismic and 
wind applications.

08. Prefabricated wood shearwall
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Autodesk announced several new and enhanced features for its flagship 
Revit software designed to increase software performance and help 
users better model and communicate design intent. Autodesk Revit 2017 
software is the latest version of its software purpose-built for Building 
Information Modeling (BIM), offering a single tool for architectural, 
MEP, and structural engineering, and construction professionals. 
Enhancements in Revit 2017 will help drive more efficient processes 
within an extended, multidiscipline BIM workflow, the company said. 

Behind-the-scenes optimizations and improvements to more than 100 
functions help the software keep up with users working with large, 
complex models. According to Autodesk, more operations running 
with multi-threaded capabilities improve overall software performance 
by as much as 20 percent. Revit 2017 also works faster by displaying 
only the visible elements of a view and not drawing elements that are 
hidden. The result of this occlusion culling is view refresh and user 
navigation that is as much as 4.5 times faster than before, the company 
said.  

Revit 2017’s Global Parameters feature helps encode and capture 
design intent within a model by enabling users to define relationships 
between building elements and to use parameters to drive dimensions 
and values across a project. 

With Revit 2017 designers can include the higher level of detail needed 
for downstream fabrication and building, modeling projects of any size 
and complexity. Mechanical detailers can automate the fabrication 
model layout and convert design level of detail model elements to 
fabrication level of detail elements. This helps contractors more quickly 
prepare a model for detailed coordination fabrication and installation. 
Structural engineers can improve the definition of design intent, or the 
level of detail for reinforcement modeling and documentation, to better 
connect steel design to detailing workflows. 
 
Revit 2017 elevates communication capabilities in ways that help 

users share data both within Revit and in extended BIM workflows. 
A new what-you-see-is-what-you-get (WYSIWYG) Text Editor and 
new options for text placement provide text control to help document 
project details. Data sharing within Revit 2017 has been improved with 
new tools that simplify the reuse of schedules.  

Facilitating BIM interoperability and data sharing in a connected 
workflow beyond Revit, Revit 2017 is one of the first BIM tools to 
support IFC4. With the new Autodesk FormIt 360 Converter provided 
with Revit, users can convert FormIt, Revit Families (RFA), and 
Sketchup (SKP) files and continue to develop designs in Revit. The 
Autodesk A360 Collaboration for Revit service installs with Revit 
2017, enabling easier use of this subscription service for project team 
collaboration via cloud worksharing. 

Revit 2017 makes it possible to add depth and pop to elevations and 
sections in either architecture or coordination views with the new 
Depth Cueing option. 

Autodesk Raytracer rendering engine, the default visualization 
engine in Revit 2017, features efficient settings, video card agnostic 
CPU operation, and image-based lighting to provide quick, more 
photorealistic results for architectural rendering, according to the 
company.  
 
Coinciding with the release of Revit 2017, Autodesk is discontinuing 
Autodesk Revit Architecture, Autodesk Revit Structure, and Autodesk 
Revit MEP software, replacing them and providing current subscribers 
to each solution with a single, all-in-one version of Revit that includes 
all functionality of the individual titles now available as a standalone 
product.  

Information provided by Autodesk (www.autodesk.com/products/revit-family/
overview).

Autodesk 
Revit 2017 
enhances 

multidiscipline 
BIM workflow

Render more quickly and accurately with Autodesk Raytracer, the default visualization 
engine in Revit 2017. Image: courtesy of Autodesk.

Civil + Structural Design Tools

www.autodesk.com/products/revit-family/overview


RoLanka o�ers BioD-Mat, woven bristle coir blankets.
 The best quality natural �ber erosion control mats.

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

 

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

155 Andrew Drive, Stockbridge, GA 30281

BioD-Mat 70 700 g Mat
Avail

able 
in 4 ty

pes

The 700 g mat is not strong 
enough to  withstand heavy 
�ow conditions.    Use heavy 

duty BioD-Mat 70 blanket  for 
tough erosion  problems.

Easy to see the 
quality di�erence.

Quality products!
   Excellent customer service!
       Competitive pricing!

Strong natural �ber blankets 
for tough erosion problems.

Provide aesthetically pleasing 
applications.

Create wildlife habitats.

No failures.

Do it right the 
�rst time!

When selecting and specifying woven coir mats,  
designers should not only consider the unit weight, 

 but also the wet tensile strengths,  coir type,  open area as 
well as  machine direction and cross direction twine counts.
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