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MARK C. ZWEIG
mzweig@zweiggroup.com

Winners!

In this month’s issue of Civil + Structural Engineer, we’re highlighting our annual Hot 
Firm and Best Firms To Work For winners. It’s always a great time of the year for us when 
we get to call the winning firms to tell them about their awards. And then we see the press 
barrage following our announcement to get the word out.

Being one of our Hot Firms truly is a special thing. These are the 100 fastest growing 
engineering, architecture, and environmental consulting firms in North America. They 
are doing something literally tens of thousands of other firms aren’t. Their growth is a 
direct reflection on the quality of what they are doing for their clients or they wouldn’t 
have it. Creativity, service, and quality of work are the drivers that make them grow. They 
have a lot to be proud of.  

So do our Best Firms to Work For winners. The fact that they can attract and retain quality 
employees by being a great place to work gives them a leg up over everyone else in this 
business. It is darn difficult to hire people and it’s smart of these companies to try to be 
a better place to work than their competitors. Too many companies in this business take 
their people for granted and are rewarded with a higher staff turnover rate and inability to 
grow. That makes it all less fun!

Also in this issue, Phil Christensen, vice president, Analytical Modeling at Bentley 
Systems, discusses how because of rapid technology developments, including cloud 
computing and mobile applications, software vendors are increasing their capabilities in 
analysis and simulation across the complete portfolio of engineering and infrastructure 
products.

Brian Johnson, product manager for Newforma, proposes that managing information 
risks — by capturing information consistently, sharing information securely, checking 
information thoroughly, and finding information quickly — contributes to managing the 
ultimate risk of an engineering project. 

Other articles highlight civil and structural engineering projects, including:

• Steve Schwabe, project manager in the Information Technology and Management Consulting 
market at Woolpert, reviews implementation of a Cityworks work order management 
system for the City of August, Ga. The GIS-centric application streamlined the city’s utilities 
operations by managing labor, material, equipment, construction, maintenance, and repairs 
within a single software system.

• Georgia State University commissioned SmithGroupJRR and Stevens & Wilkinson to design 
a new seven-story building for its College of Law in downtown Atlanta to provide a high-tech 
learning environment with sophisticated equipment, a flexible learning environment, and 
advanced engineering.

• Designers, structural engineers, and steel fabricators are using Tekla Structures software 
and 3D modeling to overcome complex steel design challenges on the Smithsonian’s 
National Museum of African American History and Culture in Washington, D.C.

Thanks to our editor, Bob Drake, who always delivers the goods, August is another great 
issue! 

This issue highlights our annual Hot Firm and 
Best Firms To Work For winners.

FROM THE PUBLISHER
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Simply the best
Have you become so good at what you do that no one else in your organization can do it as well as you do it? 
It may make you feel good to answer yes to that question. It may make you feel indispensable and critical to 
the organization — and those are good in many ways. However, there are also some problems with answering 
yes. 

Answering yes likely means you are not developing people below you at a rapid enough pace. It also means 
that you are limited in how much you can grow and evolve in order to become more critical to the organization 
at a higher level. If you don’t have this problem but you work for someone who does, you are experiencing 
many of the same side effects. 

This is a huge problem in this industry and this issue runs rampant in many of the firms in which we work. 
Leadership succession is not just reserved for top management. It is something that the entire firm culture 
must embrace. 

If you are too busy to get out and sell more work because you are the only person in your firm who can do 
a certain task, then figure out a way to push that work down to someone else and give them the opportunity 
to grow. 

When we get so busy that we are not focused on growing the firm and our teams, we are setting the firm up 
for a feast-and-famine future. You can still be the best and grow at the same time. It takes a willingness to let 
things go and have faith that others can do as good a job as you. Sometimes that takes significant investment 
in helping them grow and learn. The returns are well worth the investment when it frees you up to grow and 
build your career.

Leadership succession is not 
reserved for top management. 
The entire firm culture must 
embrace it.

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

Engineering OUR FUTURE
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We can help design
a seismic solution to
your movement challenges

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

thing as a standard expansion joint cover. C/S has over 40 years of experience 

with projects in every seismic hot bed in the world. No wonder they call us the 

experts. Let us partner with you to help design the perfect seismic solution for 

your project. And, getting us involved early will help avoid the costly redesigns 

so common with these types of projects. For a catalog and free consultation,

call Construction Specialties at 1-888-621-3344 or visit www.c-sgroup.com.
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Figure 1: Most successful compensation programs

Benchmarks

As architecture, engineering, planning (A/E/P), and environmental 
consulting firms look to grow talented employees, they often run into 
the issue of balancing variable and fixed costs (salaries). In its 2016 
Incentive Compensation Survey of A/E/P & Environmental Consulting 
Firms, Zweig Group uncovers some underlying themes that firms are 
using to reward their employees.

There are a variety of mechanisms by which a firm can distribute bo-
nuses to or share profits with staff. The firm can distribute these gains 
at only the management level or to the entire firm based on a formula or 
calculation deemed to be most effective. Either way, there are unique 
differences and distinct qualities that companies are measuring to 
quantify how they dole out their profits. The 2016 Incentive Compen-
sation Survey provides key metrics comparing payroll and net service 
revenue to a variety of incentive spending options so firms can bench-
mark themselves and see where some of the top firms in the industry 
are spending their money.

Almost 40 percent of survey respondents say they have an “overall 
firm-wide budget,” while 14 percent budget by the particular “type of 
bonus,” and nearly 10 percent budget by particular “business unit/ser-
vice lines or branch offices.” Because companies are looking to run 
lean and get the most out of the quality staff that they have, many firms 
are using increased incentive spending as a way to motivate their staffs. 
More than half (52 percent) of the survey respondents are expecting to 
increase their overall incentive compensation spend next year.  

This year, survey respondents spent a median of $5,020 per employee 
on incentive compensation. As a percentage of payroll, total incen-

tive compensation spending for firms was on par with that of previous 
years; however, there was a slight increase year over year. The sur-
vey analyzes a variety of incentive plans — such as compensation for 
owners, equity-based plans, profit sharing, signing bonuses, retention 
bonuses, referral bonuses, performance bonuses, spot bonuses, sales 
commissions, holiday bonuses, and service awards — and provides 
feedback on the effectiveness of each plan.

While every firm is looking to find the best mix of plans to motivate its 
staff, 53 percent of respondents found that performance bonuses were 
the best way to effectively compensate employees for their efforts; 25 
percent of respondents have had success with profit sharing and almost 
12 percent with spot bonuses (see Figure 1).  

Zweig Group’s 2016 Incentive Compensation Survey looks across the 
spectrum of rewards systems and provides meaningful metrics that can 
help firm leaders identify where they might be spending too much and 
where they might be able to distribute profits to keep their teams mo-
tivated. The 2016 Incentive Compensation Survey includes responses 
from presidents, CEOs, and human resources directors of some of to-
day’s most successful A/E/P and environmental consulting firms, com-
bining great management advice with standardized metrics.

The 2016 Incentive Compensation Survey of A/E/P & Environmental 
Consulting Firms is available for purchase (print or digital version) at 
https://zweiggroup.com/p-2245-incentive-compensation-survey-2016.    

By Will Swearingen

Incentive 
compensation

WILL SWEARINGEN is director of Books and Surveys. He can be contacted at 
research@zweiggroup.com. 

53.3%	

25.0%	

11.7%	

6.7%	

1.7%	 1.7%	

0%	

10%	

20%	

30%	

40%	

50%	

60%	

Performance	
bonuses	

Profit	sharing	 Spot	bonuses	 Holiday	bonuses	 Equity-based	plans	 Sales	commisions	

Most	successful	compensaGon	plans	

https://zweiggroup.myshopify.com/collections/2016-surveys/products/incentive-compensation-survey-2016?variant=30079572033


august 2016          cenews.com          11

 Civil + structural engineer online

Project Profitability: Building a business case for project scope, 
schedule, and budget
By Howard Birnberg, Association for Project Managers

Project managers have the fundamental responsibility for preparation 
and management of a project’s scope, schedule, and budget. Performed 
effectively, the potential for project profitability is enhanced; performed 
poorly, a significant financial loss may occur. In particular, preparation 
of the project design budget requires care, with a rigorous avoidance of 
“rules of thumb,” guesstimates, and over reliance on past project data and 
experience.   

Read the entire article at http://tinyurl.com/projectprofit-aug16.  

Industry trends toward CAD outsourcing and scalability
By Sandesh Joshi, Indovance

For engineering companies of any size, CAD outsourcing can help 
dramatically increase efficiency and decrease costs. Small and large 
companies alike can benefit from outsourcing models to increase their 
bandwidth, productivity, and output. That’s why, in recent years, CAD has 
become one of the most outsourced services in the world.

As competition for services continues to increase, companies must pay 
attention to the industry’s trend toward project “scalability” to stay viable. 
To this end, businesses can partner with CAD outsourcing companies to 
set up a remote, dedicated team of designers that complement internal staff 
with reliable and affordable CAD services.

Read the entire article at http://tinyurl.com/outsource-aug16.  

CIVIL + STRUCTURAL ENGINEER PROVIDES NEWS AND ARTICLES 
ONLINE TO SUPPLEMENT CONTENT IN THIS PRINT ISSUE. VISIT 
CENEWS.COM DAILY FOR THE LATEST NEWS AND Check out the 
following articles posted online with the August issue:

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

August 2016
Becoming a Better Recruiter (Webinar)
AUG. 18 — 11:00 A.M. CENTRAL
SEPT. 1 — 11:00 A.M. CENTRAL
Become more comfortable approaching great talent and learn how to 
promote the firm, its culture, and career opportunities and advancement.
https://zweiggroup.com/seminars/better_recruiter 

Geo-Chicago 2016
Aug. 14-18 — 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 

Introduction to Project Management
Aug. 16 — Charlotte, N.C.
Sept. 13 — San Jose, Calif.
Oct. 18 — Denver
Nov. 8 — Miami
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
Aug. 17 — Charlotte, N.C.
Sept. 14 — San Jose, Calif.
Oct. 19 — Denver
Nov. 9 — Miami
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 

Financial Management for Non-Financial Managers
Aug. 17 — Denver
Sept. 7 — Washington, D.C.
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 2016

Building an Entrepreneurial Firm
Sept. 7-8 — San Francisco
Nov. 16-17 — Atlanta
Taught by Mark Zweig, this seminar for entrepreneurially minded 
leaders in the architecture, engineering, planning, and environmental 
industries was designed to help firms blow past static, incremental 
growth and become benchmarks in the industry.
https://zweiggroup.com/seminars/baef 

WateReuse Symposium
Sept. 11-14 — 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 — 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 

2016 Offsite Construction Expo
Sept. 21-22 — Washington, D.C.
The Expo features exhibits of offsite construction processes. The offsite 
construction sector consists of four main categories — panelized, 
modular/volumetric, hybrid, and sub-assembles/components that can 
improve construction processes.
www.offsiteconstructionexpo.com 

2016 Hot Firm and A/E Industry Awards Conference
Sept. 22-23 — 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.
www.hotfirm.com 

WEFTEC 2016 and Stormwater Congress
Sept. 24-28 — 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 — 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 

ASCE Week
Sept. 26-30 — Las Vegas
ASCE’s most popular face-to-face seminars in one location, including 
Design and Installation of Buried Pipes; Financial Management for 
the Professional Engineer; Learn to SWMM; P3s for Transportation 
Infrastructure; Structural-Condition Assessment of Existing 

https://watereuse.org/news-events/conferences/annual-watereuse-symposium
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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.
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PROVEN PERFORMANCE.
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www.plasticpipe.org/info.html

Structures; CM-at-Risk; Deep Foundations: Design, 
Construction, and Quality Control; and more. Earn 
as many as 34 PDHs..
www.asce.org/event/2016/asce-week-10737418177 

ASCE 2016 Convention
Sept. 28-Oct. 1 — Portland, Ore.
Program topics cover seven key areas: State of the 
industry/profession; Professional development; 
Multidisciplinary technical; Natural and man-made 
disasters; Strategic issues/public policy; Significant 
projects; and History and heritage.
http://2016.asceconvention.org 

october 2016

International Conference on Deep Foundations, 
Seepage Control and Remediation
Oct. 12-15 — New York
The Deep Foundation Institute’s 41st Annual 
Conference is introducing a new technical track in 
2016, featuring seepage control and remediation for 
dam and levee projects worldwide.
www.deepfoundations2016.org 

International Code Council Annual Conference
Oct. 16-18 — Kansas City, Mo.
Education program addresses critical challenges in 
the building safety and fire-prevention professions, 
plus the industry’s latest products, services, and 
technologies, including a workshop on use of drones.
www.iccsafe.org/conference 

BIMForum
Oct. 17-19 — Atlanta
The BIMForum’s mission is to facilitate and 
accelerate the adoption of building information 
modeling (BIM) in the AEC industry. Fall meeting 
theme: What is the new standard for professional 
coordination? Examining the changing standard of 
care for designers, builders, and owners.
https://bimforum.org/events/88/2016-fall-bimforum 

The Principals Academy 2.0
Oct. 27-28 — Cambridge, Mass.
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 

Water Infrastructure
Oct. 30-Nov. 2 — Phoenix
AWWA’s newest conference is focused on addressing 
and protecting asset and infrastructure challenges. 

With workshops, tours, and six session tracks, this conference and exposition will 
address water infrastructure planning and reinvestment strategies, critical infrastructure 
protection through comprehensive emergency preparedness efforts, and enhanced 
security measures..
www.awwa.org/conferences-education/conferences/water-infrastructure.aspx 
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on the rise

Aine Brazil, P.E., F.SEI, LEED AP, vice chairman, Thornton To-
masetti, was awarded the 2016 Homer Gage Balcom Award from the 
ASCE Metropolitan Section. The award is presented to an individual 
who has demonstrated a lifetime of achievement in the structural engi-
neering of buildings, along with a commitment to the advancement of 
the structural engineering discipline of civil engineering.

Brian Funkhouser, P.E., president and CEO of Buchart Horn, was 
honored with the Silver Beaver Award by the Boy Scouts of America. 
This service award recognizes Funkhouser’s exceptional character, 
which has made an impact on the lives of youth through his service to 
New Birth of Freedom Council. 

Kurt Levins, P.E., joined GeoStructures as a Northeast Region sales 
engineer, responsible for business development and sales, working with 
customers to develop design-build solutions through the use of ground 
improvement technologies. Jeff Rickard, P.E., joined GeoStructures 
as a design-build sales engineer, primarily working with engineers, 
owners, and general contractors in the Mid-Atlantic Region. Juan 
Salinas, EIT, joined GeoStructures as a design engineer, responsible 
for supporting GeoStructures’ customers by reviewing preliminary de-
signs and preparing final engineering designs. Curtis Kanewske, EIT, 
joined GeoConstructors (GeoStructures sister company) as an assistant 
project manager, responsible for developing project cost estimates, 
schedules, daily field progress, and quality control.

Waggoner Engineering added Holly Montgomery as a new graduate 
engineer in the firm’s water resources and coastal programs depart-
ment. She will focus primarily on hydraulic studies for bridge replace-
ment projects and other drainage-related projects and studies. Jennifer 
Sloan Ziegler, Ph.D., EI, ENV SP, joined Waggoner Engineering as an 
engineering intern in the firm’s water resources and coastal programs 
department. Ziegler will lend her water resources and coastal restora-
tion research experience in the Gulf of Mexico region, combined with 
her environmental and public policy expertise, to serve Waggoner’s 
state and local agency clients.

Lockwood, Andrews & Newnam, Inc. (LAN) promoted Melissa C. 
Mack, P.E., and Johnathan Terrazas, P.E., to the position of team 
leader. Mack is LAN’s lead hydraulic and transient modeling engineer. 
For the last 15 years, she has provided water system hydraulic and 
transient analysis for municipal water systems throughout Texas and 
the Midwest. Terrazas leads the firm’s structural and bridge team. He 
has more than 13 years of experience inspecting, planning, designing, 
and load rating highway and railway structures. David Wemmer, P.E., 
joined LAN as California rail and transit director. With more than 36 
years of experience in the railway industry, his expertise ranges from 
conceptual studies to detailed design, preparation of contract docu-
ments, environmental documents, and construction services.

Dewberry promoted Brian Hollinger, P.E., to associate vice president 
in the firm’s Gainesville, Va., office. He has more than 25 years of 
experience related to the concrete, civil, and heavy highway industries. 
Dave Maune, Ph.D., PSM, PS, GS, CP, CFM, was promoted to as-
sociate vice president at Dewberry. Maune is a photogrammetrist with 
the firm’s geospatial group and a recognized authority in the fields 
of geodesy, photogrammetry, lidar, and IFSAR. Dewberry promoted 
Katherine Dewkett, P.E., to senior associate and department manager 
of the site/civil transportation group in the firm’s New York City office. 
With more than 30 years of experience, she is an expert in bridge and 
highway design, environmental remediation, permitting, floodplain 
analysis, site plans, and stormwater management. Matthew West, 
P.E., LEED AP BD+C, was promoted to associate in Dewberry’s 
Raleigh, N.C., office. As a member of the firm’s water group, West 
specializes in municipal infrastructure, utility, and site/civil design. 
Also promoted at Dewberry: Chris dePascale, P.E., and James C. Fil-
son, P.E., to associate vice presidents in the firm’s Fairfax, Va., office. 
dePascale is a senior civil engineer with nearly 20 years of experience. 
His responsibilities include project management, utility engineering, 
permitting, environmental coordination, development of contract 
documents, and support during construction. Filson has more than 25 
years of experience in transportation and hydraulic engineering, with 
extensive knowledge in drainage design, bridge approach design, and 
stream restoration assessment and design. Erin Gallimore joined the 
firm’s Raleigh, N.C., office as a staff engineer. She will support the 
firm’s water group.
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In early July, Zweig Group, publisher of Civil + Structural Engineer, 
announced its 2016 Hot Firm List, recognizing the 100 fastest-growing 
architecture, engineering, planning, and environmental consulting 
firms in the United States and Canada from among the entrants, and 
the 2016 Best Firms To Work For Award, recognizing civil engineer-
ing, structural engineering, environmental, multidiscipline, surveying, 
and architecture firms in the U.S. and Canada based on their workplace 
practices, employee benefits, employee retention rates, and more.

Hot Firms are ranked according to their three-year growth rate in gross 
revenue, with 50 percent of the ranking based on percentage growth 
and 50 percent based on dollar growth (for the years 2012 and 2015). 
The majority of revenue must be derived from architecture, engineer-
ing consulting, environmental or planning services. Interior design, 
landscape architecture, and design/build firms that provide design and 
construction are allowed to participate. Revenue in 2012 must have 
been greater than or equal to $1 million.

“Being on our Hot Firm List is harder than ever and even more of an 
accomplishment, as the overall A/E industry is hotter than I have seen 
it in over 36 years,” said Mark C. Zweig, founder and CEO, Zweig 
Group. “Firms on the list should be proud of their accomplishment. 
They are building value, creating good jobs, and truly making our 
world a better place.”

Following is the 2016 Zweig Group Hot Firm List: 

1. GATE, Inc.
2. LJA Engineering, Inc.
3. EN Engineering, LLC
4. Huckabee
5. WGI, Inc.
6. The Vertex Companies, Inc.
7. Hargrove Engineers + Constructors
8. Hunt, Guillot & Associates, LLC
9. Westwood Professional Services
10. WSB & Associates, Inc.
11. Ghafari Associates, LLC
12. CMTA, Inc.
13. Langan Engineering & Environmental Services
14. Wakefield Beasley & Associates Architects, Inc.
15. OHM Advisors
16. Maser Consulting P.A.
17. Ware Malcomb
18. Jones|Carter
19. CR architecture + design
20. HAKS
21. CobbFendley
22. BIG RED DOG Engineering & Consulting 
23. Harley Ellis Devereaux (HED)
24. BSB Design, Inc.
25. Cherokee Enterprises, Inc.
26. Slater Hanifan Group
27. Braun Intertec
28. BHC RHODES
29. Gunda Corporation
30. ESP Associates, P.A.
31. Hill International, Inc.

2016 Hot Firm List and Best Firms To Work For Award 
recognize industry achievements. 

By Bob Drake

Doing it right

profile
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32. Garver
33. CRB
34. Long Engineering, Inc. 
35. Rincon Consultants, Inc.
36. Brudis & Associates, Inc.
37. Alliant Engineering, Inc.
38. McAdams
39. Bowman Consulting Group, Ltd. 
40. SEPI Engineering & Construction, Inc. 
41. FRCH Design Worldwide
42. ESG Architects Inc.
43. RPS Klotz Associates
44. BKF Engineers
45. Arora Engineers, Inc.
46. Timmons Group
47. Olsson Associates
48. Pennoni
49. Dawson Van Orden
50. RTM Engineering Consultants, LLC
51. P2S Engineering, Inc.
52. Binkley & Barfield, Inc. 
53. BL Companies
54. Marstel-Day, LLC
55. Bartlett & West, Inc.
56. BSI Engineering, Inc.
57. CoreStates, Inc.
58. ISG
59. DCI Engineers

60. Bowers + Kubota Consulting, Inc.
61. Calvin, Giordano & Associates, Inc.
62. Coffman Engineers, Inc.
63. Humphreys & Partners Architects, L.P.
64. Apex Companies, LLC
65. Mulhern & Kulp Structural Engineering
66. Evista Industries, Inc.
67. G2 Consulting Group, LLC
68. Wade Trim
69. ECS
70. Fleis & VandenBrink
71. WestLAND Group, Inc.
72. Fehr Graham
73. T&M Associates
74. McCarthy Engineering
75. JLG Architects
76. HRP Associates, Inc.
77. The Thrasher Group, Inc. 
78. Milhouse Engineering & Construction
79. Ross & Baruzzini, Inc.
80. Woodard & Curran
81. W&M Environmental
82. Simpson Gumpertz & Heger
83. HMT Engineering & Surveying
84. EAPC Architects Engineers
85. Universal Engineering Sciences
86. Tectonic Engineering & Surveying Consultants P.C.
87. Environmental Partners Group, Inc.
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88. A. Morton Thomas and Associates
89. Mead & Hunt, Inc.
90. England, Thims & Miller
91. SidePlate Systems, Inc.
92. VHB
93. David Evans and Associates, Inc.
94. Metro Consulting Associates
95. Hastings Architecture Associates, LLC
96. Atwell, LLC
97. Stonebrooke Engineering
98. HR Green, Inc.
99. PM Environmental
100. SGA

Additionally, Zweig Group recognized firms outside the top 100 Hot 
Firms but that still experienced at least 20 percent growth over the last 
three years. The following 38 firms are Fast Growth Award winners:

• SCJ Alliance
• EnSafe, Inc.
• HGOR
• E2 Project Management, LLC
• EHS Support, LLC
• BrightView Design Group 
• Trigon Associates, LLC
• CME Associates, Inc.
• GEA Consulting Engineers
• Kapur & Associates, Inc.

• Larson Design Group, Inc.
• Traffic Planning and Design, Inc.
• Arrow Engineering Inc.
• JBA Consulting Engineers 
• Schnabel Engineering
• Houston Engineering, Inc.
• The S/L/A/M Collaborative
• Integral Consulting, Inc.
• Tata & Howard, Inc.
• TowerPinkster
• Wallace Engineering
• LHB, Inc.
• FOX Engineering Associates, Inc
• The Mannik & Smith Group, Inc.
• Hillmann Consulting, LLC
• Allana Buick & Bers
• ESI Consultants, Ltd
• Draper Aden Associates, Inc.
• Karins and Associates
• Chen Moore and Associates
• SB Architects
• 4 S.T.E.L. Engineering, Inc.
• PPM Consultants
• Xpera Group
• Delta 3 Engineering, Inc.
• Process Plus 
• Passero Associates
• Svigals + Partners
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Best Firms To Work For
Firms that applied to the 16th annual Best Firms To Work For Award 
were evaluated on firm culture, workplace practices, employee ben-
efits, employee retention rates, and more. This ranking recognizes the 
top civil engineering, structural engineering, multidiscipline, survey-
ing, environmental services, and architecture firms in the country. At 
least 40 percent of firms’ 2015 fiscal year gross revenue must have 
been derived from the selected discipline or specific discipline services 
on a full-time basis. Firms must have a minimum of 10 full-time em-
ployees, at least five of whom are design or engineering professionals.

An extensive corporate survey, answered from a management point 
of view, included questions about firm organization and structure, 
benefits, office environment, community service, sustainability prac-
tices, profit sharing, professional development, training, and retirement 
plans, among other topics. 

An anonymous employee survey provided employees’ perspectives as 
part of the evaluation. The employee survey included questions about 
the firm’s culture, leadership, business practices, work environment, 
technology, compensation, benefits, professional development, and 
employee recognition, among other topics.

For firms with 50 employees or more, a minimum of 40 percent of the 
firm’s staff must have completed the employee survey. For firms with 
fewer than 50 employees, a minimum of 60 percent of the firm’s staff 
must have completed the employee survey. 

Following are the top-ranked firms in each category:

Civil Engineering
1. Choice One Engineering
2. Bowers + Kubota Consulting
3. Provost & Pritchard Consulting Group
4. Kjeldsen, Sinnock & Neudeck, Inc.
5. McAdams

Structural Engineering
1. Structural Focus
2. Finley Engineering Group
3. Schaefer
4. Mulhern & Kulp Structural Engineering
5. PCS Structural Solutions

Multidiscipline
1. Garver
2. Fitzemeyer & Tocci
3. Bowers + Kubota Consulting
4. Gale Associates, Inc.
5. Passero Associates

Surveying
1. Jones|Carter
2. Frank Surveying Co., Inc.
3. WestLAND Group, Inc.
4. McKim & Creed, Inc.

Environmental Services
1. Capaccio Environmental Engineering, Inc.
2. P.W. Grosser
3. Comprehensive Environmental, Inc.
4. HELIX Environmental Planning, Inc.
5. EHS Support, LLC

Architecture
1. TowerPinkster
2. Huckabee
3. JCJ Architecture
4. JLG Architects
5. EAPC Architects Engineers

View the full list of 2016 Best Firms To Work For Award winners at 
https://zweiggroup.com/awards/best-firms-to-work-for. 

2016 Hot Firm and A/E Industry Awards Conference

The 2016 Hot Firm and A/E Industry Awards conference, Sept. 
22-23 at The Arizona Biltmore in Phoenix, celebrates the people 
and strategies that create success. In addition to a conference 
agenda that includes topics on technology, leadership challenges, 
business planning, marketing methods, recruiting and retention, 
and growth strategies, special events celebrate the Best Firms 
To Work For, the 2016 Hot Firms, courageous leadership, and 
marketing excellence. Additionally, some Zweig Group award 
winners will share their success stories. For more information 
and to register for the 2016 Hot Firm and A/E Industry Awards 
Conference, visit www.hotfirm.com.  

http://hotfirm.com/our-awards/
www.hotfirm.com
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The pace of change in the infrastructure industry is faster than it has 
been in quite some time. Driving this acceleration is a combination 
of cloud services and information mobility, and the permeation of this 
technology in everyday life. Indeed, this evolution of mobile devices 
and cloud computing is decreasing the amount of time consumers 
spend on the web using a desktop or laptop computer.

That evolution has now reached the infrastructure world. But the cloud 
services and mobile applications being developed by infrastructure 
software vendors are different. They are for serious industrial com-
puting and are augmenting the complex engineering models that are 
being created on the desktop. Vendors such as Bentley Systems are 
developing technologies that work on the engineering data sets that 
are stored on servers and increasingly on cloud servers. That’s a big 
change. Software vendors are also building on top of those consumer 
technologies and working on BIM and construction models, simulation 
models, and datasets. This is all very new. 

In addition, vendors are increasing their capabilities in analysis and 

simulation across the complete portfolio of engineering and infrastruc-
ture products, whether on land or in the ocean for offshore platforms 
and vessels; whether it is commercial, industrial, structural, fluid, or all 
of these. Simulation, for instance, is a critical decision support method 
that historically has taken place during the design phase. Increasingly, 
however, analysis and simulation provide decision support through the 
whole asset life cycle. 

The biggest change to our business, though, is the emergence of cloud 
computing. As local desktop performance and structural modeling 
capabilities improve, it is now becoming easier for people to create 
higher fidelity models, which include more detail and a more accu-
rate representation of the real world. And, with this added detail, the 
compute time is increased. Therefore, having a more scalable compute 
capacity to apply to those more-detailed models has gone from being 
a “nice to have” to becoming a necessity. Another area where cloud 
computing is being applied is in reality modeling. This is an area where 
large data sets are collected from photos or laser scanning and the abil-
ity to compute in parallel is a big benefit for the user.

Now, most of the discussion surrounding the cloud is about storage 
and communication. From an analysis and simulation perspective, the 
compute part is an interesting one, because when you have unlimited 
scalability in the cloud, the computing resources really change the 
game. There can be computers that are virtual computers, and that’s 
really the idea behind the cloud. A computer can be so scalable, so fast, 
and have so much memory that software can be written to make the 
computer look like 100 other computers or even a 1,000 computers. 
With these infinitely scalable computers, capabilities can be added that 
allow user organizations to run computations on another organization’s 
computer. 

Each computer is able to run in parallel across dozens or hundreds 
of compute nodes to increase the number of analysis runs that can be 
carried out for design exploration. For the most intractable problems, 
the compute throughput increases so that any given problem can be 
computed in a short amount of time. 

Another area where cloud computing can be applied is in reality 
modeling, which employs point cloud data and LiDAR scans that ac-
curately survey sites to create detailed documentation. The surveying 
is typically done digitally and helps to ensure the fidelity of the project. 
Equally important, by analyzing and researching the digital documen-
tation, design teams are able to understand and replicate the techniques 
used for the initial construction. 

Another extension of cloud computing that has come about recently 
is what Bentley calls “optioneering,” which means investigating more 
design alternatives and comparing them to one another. This “design 
exploration” can be done in several ways. One aspect is by creating 
geometrical alternatives by stretching, transforming, and creating 
different geometries in a given application. A more advanced way to 
perform this exploration is to use a computational application, such 
as Excel or MathCAD, to perform systematic transformation. But the 
most powerful way is to take it a step further and use a computational 
software program, such as Bentley’s GenerativeComponents, to drive 

Technology evolution
Cloud services and information mobility 

are driving industry changes.
By Phil Christensen

Engineers are creating models of higher fidelity such as this SACS offshore 
structural model.

FIRMS IN FOCUS 
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When I was a bridge designer in North Carolina, the state department 
of transportation (DOT) published numerous thick volumes of data to 
guide transportation design. The manuals covered road specifications, 
signage, drainage, environmental regulations, bridges, and more. 

We took pride in mastering those manuals because the DOT expected us 
to have the answers rather than disturb our client for them. That’s why 
they developed big, fat books: to cut down the time spent answering 
the same question time and time again, which would have stolen hours 
from more important work.

We wanted to build our good reputation with an important client, and 
having a firm grasp of project information was one way to achieve that 
goal. 

design alternatives and generate different design geometries. They 
then become the design alternatives to input into the cloud computing 
service.

GenerativeComponents is a part of this optioneering design explora-
tion. It allows users to perform funky architecture with curved struc-
tures and transforming geometries, and it is also applicable to industrial 
infrastructure where it can be used to investigate different proportions 
and scaling, and help determine what size of plant is warranted — lon-
ger, wider, taller, or narrower. While a program like GenerativeCom-
ponents can do the heavy lifting, it still leaves the decision making in 
the hands of the engineer. 
 
One of the more interesting areas that is now being explored is how to 
access analysis and simulation results in the field. For example, when 
simulating pipe flow or HVAC flow, it is possible that simulation will 
mix computed analysis results and gathered results from sensors in the 
field. This mash-up of generated versus gathered data is an area where 
mobile devices for information access in the field will be invaluable for 
decision support in an operational context. Seeing the status of things 
while in the field will continue to advance, and accessing and updating 
models in the field will soon be an everyday practice. 

Other technology creeping into engineering workflows is artificial 
intelligence and machine learning. Machine learning is described as 
having a lot of computing capability, which one can use to generate a 
lot of data. Mostly, it is clever algorithms for pattern matching in large 
datasets. 

Microsoft’s Machine Learning Service is an example of this in action, 
which it recently released as part of its Azure cloud platform. By using 
these machine-learning services, it is easy to start performing analytics 
on large datasets and analysis on models to find patterns in the data. 
For example, users can look at structures and be alerted when patterns 
are outside the norm. For example, the services can help determine if 

a structure is much heavier on the upper floors and other insights that 
might affect design quality. This is an area where machine learning is 
a real asset.

All of these services and technologies are just the beginning. As cloud 
services become ubiquitous, owner-operators will reap the benefits by 
creating assets that are of a better quality and increase their ROI. It is 
at this point that the industry will look for the next great technology to 
increase revenue and create superior assets.

FIRMS IN FOCUS 

Bentley Cloud Computing Scenario Services allow engineers 
to consider more design alternatives.

PHIL CHRISTENSEN, vice president, Analytical Modeling, is responsible for product 
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software for design of offshore structures, including the SACS, MOSES, and 
MAXSURF product lines. He is also responsible for development of a range of 
analysis software under Bentley’s CONNECT analytical cloud services.
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Project information is a source of risk
Engineering involves massive amounts of information. And it is 
dynamic information, from multiple sources, evolving over time. It 
requires ongoing verifications that updates have made their way into 
the most current documents.

Such a process generates numerous information risks:
• Information must be complete.
• Information must be current.
• Actions must be documented for later reference when there are questions 

or disputes.

Managing each of these information risks contributes to managing 
the ultimate risk of an engineering project — the risk to life and limb 
presented by improperly designed infrastructure. Engineering firms are 
managing these information risks in four ways:
• capturing information consistently;
• sharing information securely;
• checking information thoroughly; and
• finding information quickly.

Capture information — Engineering firms maintain strict rules 
about documenting actions. For example, although most information 
arrives and leaves the firm in digital form, far too many companies 
require employees to print and file emails and other documents. Some 
engineers still come into the office on Saturdays for the express purpose 
of printing and filing a week’s worth of email!

More and more, organizations accept electronic files, asking people to 
save PST files of email and follow strict naming conventions on email 
and other files. RFIs get compiled in spreadsheets. 

It would be a lot easier if emails and file transfers automatically logged 
themselves, or it took just a few clicks to enter data into the project 
record. Project information management systems, such as Bentley 
ProjectWise, maintain a log of changes to plans and specs, but don’t 
log many other documents you depend upon!

As for quickly retrieving those files, that’s a challenge addressed below. 

Share information — Engineering projects require massive 
collaboration — meetings, teleconferences, phone conversations, 
emails, file transfers, and more. And with different players on most 
projects, scattered across different regions, each project takes on a 
different character, further complicating your ability to be consistent.

For example, on a large bridge project, you may be the prime, contracted 
to build the main span of the bridge, but you may have a sub-consultant 
doing the smaller approach spans. Such an arrangement involves lots 
of collaboration as you coordinate information and check their work. 
Fabricators and other sub-consultants add to the communication and 
coordination challenge.

Electronic file transfers of digital data are quickest and most economical, 
but some companies resist for reasons of security and accountability. 
They like to have that signed evidence that the other party received 
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the documents. What’s needed are ways to transfer large digital files 
securely, in a way that automatically logs who downloaded what, 
when.

Check information — At contracted intervals, you submit your work 
to the DOT for comments, then take pains to make sure their input 
makes its way into the next iteration of drawings and specifications. 
Software can help with the engineer-markup-backcheck process, 
maintaining revisions and the revision histories that show what 
changes were requested and when.

Software can also support the process to make sure issued drawings 
reflect requested changes. And all those milestone submittals can be 
managed better with software built specifically for that purpose.

Find information — The capturing in Step 1 above is done for the 
purpose of referring to that information later. And you need to refer to 
it often in order to answer daily questions and check past instructions, 
whether they’re instructions given or received.

And of course, quick retrieval of information is one key to resolving 
disputes before they escalate. If there’s a change in the field that results 
in the contractor using Type II prestressed beams when the design 
requires Type III, you want that information in a hurry. 

Speed is of the essence to protect your reputation and demonstrate 
good service. Most people, when asked to describe what constitutes 
good service, define “good” as “fast.”

In the age of the internet, when we expect to find information 
stored anywhere in the world, it’s not unreasonable to expect to find 
information wherever it exists on your network, whether on servers, in 
a cloud file service, or in ProjectWise.

Reputation is paramount
Fortunately for each of the four cases above, software exists to 
streamline capturing, sharing, checking, and finding information. If 
you’re not using applications developed specifically for the engineering 
and construction industry, you may be missing opportunities to reduce 
risk and improve service.

Engineering firms flourish with referrals and repeat business. Great 
service, accurate work, and informed designs win referrals and repeat 
business. In this regard, it doesn’t just protect your business to improve 
collaboration and project information management, it boosts your 
business.  

BRIAN JOHNSON is a product manager for Newforma (www.newforma.com), 
a developer of software for building and infrastructure project information 
management. Before entering the software industry, he was a bridge designer 
in North Carolina. 
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In 2014, the city of Augusta, Ga., hired Woolpert to implement a 
Cityworks work order management system in place of its more than 
10-year-old legacy system. As intended, the GIS-centric application 
streamlined the city’s utilities operations by managing labor, material, 
equipment, construction, maintenance, and repairs within a single soft-
ware system.

The byproduct of the implementation was how quickly the city saw the 
benefits of the change, leading them not only to accelerate the process 
but also to make plans to adopt the system throughout the municipality. 
Jerry Philpot, Augusta Utilities’ manager for IT and technical support, 
said that the city has multiple systems and staff that, prior to this soft-
ware upgrade, were not able to communicate efficiently.

“With one system, you’re familiar with the same operation, the same 
technology, and the same principles,” he said. “Our goal is to have all 
of the city departments on this platform.”

Immediate impact
During Woolpert’s initial implementation of the Cityworks system, the 
Augusta Utilities team saw several improvements to existing processes. 
Chief among them were the ability to cohesively and efficiently track 
work orders, the ease in locating assets and team members throughout 
the city, the accountability these facets created, and the accessibility to 
data that benefited city departments individually and as a whole.

Kelsey Henderson, Augusta’s assistant director of construction and 
maintenance, said being able to track work orders and staff in the 
Cityworks system has led to increased efficiency. “Once we initiate a 
work order, the coordinator becomes responsible for seeing it through, 
no matter how many steps there are,” Henderson said. “The QA/QC 
(quality assurance/quality control) is attached to the work order.”

Henderson said the system also creates a time factor for each project 
that ensures the job is being done at a pace that is productive, creating a 
history and setting a precedent. He said the previous work management 
system was not as well-maintained.

Utilities system upgrade primes the pump 
for efficient city operations.

By Steve Schwabe

Enterprise work order 
management

The Cityworks system allows Augusta Utilities to cohesively and 
efficiently track work orders.

The GIS-centric system helps locate and more efficiently utilize assets and 
field crews throughout the city.
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“I want to know where my guys are,” Henderson 
said. “With the GIS, I can see what a guy is doing 
and where. If I have an issue in the field, I can send 
the guy who’s closest. It just helps us be more ef-
ficient.”

Dave Feuer, Woolpert’s Information Management 
market director, said Augusta’s previous work 
management system did not allow field crews ac-
cess to GIS maps, making it difficult to write ac-
curate work orders.

“When all you had was a list of assets, it was dif-
ficult to prioritize and effectively manage that 
workload,” he said.

Henderson noted that the department’s maps had 
been widely outdated prior to this upgrade, but 
that every month since the implementation they’ve 
been updating the GIS. 

Mapping is vital in the field, and Augusta Utilities 
team members each have tablets with access to the 
live system.

“You don’t have to find a paper map or wake 
someone up out of bed,” Henderson said. “The GIS 
becomes your bible; if it’s accurate, you’re where 
you need to be. It makes us more effective to have 
such a usable tool.”

Henderson said more than 150 updates made in the 
first few months following the Cityworks imple-
mentation, and access to that comprehensive data, 
has contributed to the team’s success.

“This weekend while I was at home, I looked at my 
QA/QC and saw that we had a backlog of about 
25 work orders. That was taken care of (first thing 
Monday) morning,” he said. “The fact that I was 
able to be at home and see that, and we were able to 
correct that so quickly, is huge.”

Continuing, expanding success
Soon after the Utilities Division go-live, the In-
formation Technology (IT) Department started 

“Work orders were all sent downtown, and the person who was processing the work order 
didn’t know how to do the work,” Henderson said. “Now, the guys in charge of the work 
orders know how to do the work. They know what should be done. It makes everything go 
much more smoothly.”

Henderson added that the information is consistent and accessible, making for greater 
transparency.

“When we pull up on a job, we take pictures of the site, and when we conclude a job, 
we take pictures — the house, the street, etc. If anyone claims something at the site was 
damaged when we left it, we have the pictures that show what it actually looked like at that 
time. It’s all in one place.”

Tony Arcuri, Augusta Utilities’ chief locator for construction and maintenance, also saw 
the immediate benefits of the system. “We have everything right there — we have the 
incident, the report, the pictures,” Arcuri said. “When it comes to claims, we just print out 
the information and hand it to [the city attorneys]. We’re not looking for a piece of paper 
that the crew signed six months ago that nobody can find, or (realizing) that nobody took 
pictures, or someone took pictures and they’re on a camera somewhere and nobody knows 
where it’s at. Everything’s right there.”

Philpot said that having all of the Utilities’ divisions working in one GIS-centric work order 
management system is transforming the way the city conducts business. Henderson agreed.

USE PROMO “C+S-2016” FOR 15% OFF 
YOUR PUBLICATION PURCHASE!

Design smarter
 ALL NEW GUIDE! Concrete design 

aids on demand:

Guides

Webinars

eLearning

Online Tools

Technical Notes

Reference Material

Visit www.crsi.org



august 2016          cenews.com          31

incorporating Cityworks in its strategic Software Consolidation De-
ployment Plan. Augusta’s Stormwater, Traffic Engineering, Parks and 
Recreation, Airport, and Corrections divisions are among those in the 
process of implementing the Cityworks solution.

Tameka Allen is Augusta’s director of information technology and 
served several months as interim city manager during the initial 
implementation. She said this comprehensive, coordinated upgrade is 
expected to help each division and the city.

“It made us really look at business processes and identify which need 
to be modified or consolidated,” Allen said. “It also showed the depen-
dency our departments have on each other. We had separate systems 
for quite some time, but this brings all of our major assets into one 
system.”

Allen added that having a central location for trusted, citywide data has 
been utilized and appreciated by the Augusta Commission. “Having 
this data available has helped us respond to the Commission and better 
forecast our budgetary needs for asset replacement,” Allen said. “It 
also gives us what we need to respond to our constituents.”

One example of this opportunity to provide defensible data concerns 
stormwater fees. Augusta, like many cities across the country, recently 
established a stormwater fee for residents. This fee funds the measure-
ment of impervious surface area, which is what determines stormwater 
runoff amounts and avenues. This is measured so municipalities can 

minimize flooding and other damage caused by storms and excessive 
precipitation.

“Citizen visibility for stormwater utility fee assessments is very impor-
tant, and it’s imperative for a city to know what value they’re getting 
with their stormwater fees,” Feuer said. “Being able to publish a map 
on a city website that shows the areas where stormwater funds have 
been spent on rehabilitation and replacement projects provides the 
needed transparency.”

Henderson said this accessibility of information, across the depart-
ments, offers a level of accountability that some people don’t want 
because it shows what is being done — or not being done. Responsi-
bilities and project statuses are clear, the program is easy to use, and 
there is less room for error.

“The implementation from Woolpert and help from our staff made the 
system so that it’s not complicated at all,” Henderson said. “Guys who 
can navigate a smartphone can do it, and anyone who can read a work 
order can tell what a guy did and how much of the job was completed.”

Allen said she also enjoyed working with the Woolpert team, who has 
provided training throughout the city’s implementations. She added 
that she’s not usually a fan of consultants and vendors, but Woolpert 
really impressed her.

“Consultants are always promising you Halle Berry and then they 
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show up with Urkel,” Allen said with a laugh. “Woolpert brought Halle 
Berry.”

Allen also acknowledged her team, which made this implementation 
successful and will carry forward with future implementations. She 
gave special thanks to Deputy Director Mike Blanchard; Utilities 
Project Manager Melissa Roberts and her team; GIS Manager Michele 
Pearman and her team, including GIS Cityworks Administrator Mi-
chael Bryant, Deputy Director Gary Hewett, Database Administrator 
Annette Coker, and Client Support Services Manager Reggie Horne 
and his team. 

Working better, being proactive
Philpot said that the bottom line was that Cityworks and Woolpert 
helped the city of Augusta refine its work processes. “As a result, 
we’ve gained so much transparency and accountability for all the work 
that goes on,” he said. “Upper management can monitor the work daily, 
and every crew member out in the field has a tablet to access each job.”

Henderson added that since the implementation, the Utilities Depart-
ment has gone from being reactive to addressing issues proactively 
through preventative maintenance. “It just eliminates so many balls 
being dropped,” Henderson said. “It has also served as a learning tool 
for us, helping us to improve efficiencies.”

Feuer said the biggest drawback to how Augusta’s departments for-

merly functioned was that their work management software wasn’t 
implemented as an enterprise solution. “When every work group or 
division has its own instance — production, testing, and development 
— it makes IT support a nightmare,” he said. “It’s impossible to com-
pare work productivity, and normalizing metrics across divisions also 
becomes very difficult.”

He said now they’ll have one system, with one production, testing, 
and development environment. “They can just put their users into one 
development environment and say, ‘Let’s learn,’” Feuer said. 

Henderson called Cityworks a “living, breathing thing,” that allows 
him to get the job done without relying on others for information. “I 
love what I do, but I also love what Cityworks gives me the ability to 
do,” Henderson said. “We’re a group known for shovels and digging. 
The success of this implementation speaks volumes for the group.

“We now process more orders than anybody, and it’s all tracked in 
Cityworks,” he said. “It makes us better.”

STEVE SCHWABE is an Institute of Asset Management-certified project manager 
in the Information Technology and Management Consulting market at Woolpert 
(www.woolpert.com), a national architecture, engineering, and geospatial firm. 

Every Augusta Utilities crew member in the field has a tablet to access each job.
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In today’s competitive college and university environment in which 
higher education leaders seek to enroll and engage top-ranking 
students, the Georgia State University College of Law is broadly 
recognized as a prominent institute of learning. With a long-standing 
reputation surrounding the excellence of learning in the field of law, 
administrators recently underwent the process of developing a new 
building for the college. 

Design goals included developing an iconic presence and identity for 
the College of Law and the university. Designed as an intellectual 
and professional multi-use hub, it incorporates spaces for outreach 
and the broader community; encourages interaction and synergy; and 
creates a sense of professionalism and scholarship woven around a 
central collaboration space. 

With an ambition to envision the school’s architectural and 
engineering design to physically portray the traits of leadership, 
learning, and scholarship as independent building forms, Georgia 
State University commissioned SmithGroupJRR as well as Stevens 
& Wilkinson, an architecture, engineering, and interior design firm 
based in Atlanta and Columbia, S.C., to design a school of learning 

far beyond the constraints of modest thinking. Rather, the progressive 
enterprise involved conceptualization of a new, state-of-the-art 
building provisioned for the transformation and encouragement of 
flexible learning environments.

Team of innovation 
Administration, faculty, and leaders of the College of Law celebrated 
completion of the building at 85 Park Place, Atlanta, during a late-
2015 ribbon-cutting ceremony with state government and judicial 
leaders, alumni, and friends. Initial planning for the new College 
of Law began in spring 2011 when administrators decided to create 
the new high-tech learning environment with the most sophisticated 
equipment, adaptive learning design, and advanced engineering. 

The SmithGroupJJR/Stevens & Wilkinson project team 
conceptualized and executed the design development for the exterior 
skin of the building as well as implemented the architecture and 
engineering to provide large assembly spaces, including a 230-seat 
moot courtroom and auditorium; an international arbitration center; 
and a 200-seat flexible-use conference center. The architects’ plan 
also involved large classrooms and seminar rooms designed to seat a 
variety of class sizes, including 25, 50, 80, and 90 seats. 

Chief objectives for the project included supplying much-needed 
classrooms and multimedia learning space. The College of Law 
building was designed for collaboration, content sharing, and group 
learning. It quickly has become the heart of Georgia State University 
and a gathering place for both internal and external communities. 
Stevens & Wilkinson executed the construction documents and 
oversaw the construction phase based on the design plan created 
by SmithGroupJJR, which led the programming verification, 
benchmarking, and design concepts for the building envelope. 

Along with project partner Harris+Smith and builder McCarthy 
Building Companies, the project team collaborated to design and 
deliver a leading-edge building of individual and joint learning that 
also offers students, faculty, and staff all the customary amenities 
necessary for institutional excellence. 

Emphasizing Georgia State University’s vision, Ron Stang, AIA, 
LEED AP, chairman and a principal of Stevens & Wilkinson’s 
Atlanta office, said, “The new building is integral to the College 
of Law’s commitment to provide an excellent legal education to a 
diverse student body, to promote legal scholarship and service, and to 
capitalize on its unique Atlanta environment.”

The completed building features a three-story public gathering space 
in the lobby, a two-story active learning space, and a law library with 
reading and study rooms adjacent to an outdoor roof terrace on the 
sixth floor. 

Domains of connectivity 
The lower, below-grade level consists of a 6,000-square-foot, 230-
seat moot courtroom and auditorium, which was designed for diverse 
uses, including practice jury or appellate court, learning, breakout, 
and legal proceeding areas. Audio/visual equipment and devices, 

Georgia State University’s new College of Law building 
gives rise to the next generation of learning and law.

By Don Eberly

Adaptive design

The seven-story, 205,000-square-foot Georgia State University College of Law building 
opened in 2015. Photo: ©Brian C. Robbins, Robbins Photography, Inc.
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including screens that can be lowered from the ceiling, were specified 
and installed for students to watch their moot court performances 
following learning and exercise sessions. 

A conference center with movable walls used for catering and events, 
a suite of conference center offices, and hall of small and large clinic 
rooms surround the courtroom-auditorium on the lower level. 

The ground level includes the learning commons, designed as a 
multi-use hub and the main organizational space in the building. The 
project team planned its central location on the floor to encourage 
collaboration and connections within the College of Law and broader 
community.

The learning commons acts as a gathering and study space, and 
provides walkable connections to areas created for public programs, 
including The Center for Clinical Programs, events, and the 
auditorium on a lower level. A skills suite was designed to include 
three courtrooms with breakout and deliberation space for simulation 
and experimental learning. 

The ground level’s close proximity to Atlanta’s famed Peachtree 
Street was a purposeful design decision to be suggestive to and 
meaningful of area community. A bank of elevators and a wide 
staircase flanked by decorative glass panels lead to classrooms and 
collaboration spaces on upper floors.  

Layout of learning 
A mirrored layout of learning spaces, meeting areas, and faculty 
offices was the concept for the second and third levels. These 
academic floors consist of large classrooms and seminar rooms with 
flexible learning settings and meeting rooms, commons, and support 
spaces for faculty. 

“The design setup is intended for content sharing for speakers, with 
cameras and advanced audio/visual equipment for learning and 
technology conveniences,” Stang said. “Built-in stairs connect the 
two floors, keeping these two similar levels of the building unified 
yet easily functional as separate spaces when needed.” 

Because evolving pedagogy requires adaptive spaces for learning, 
Stevens & Wilkinson and the project team collaborated on 50-seat 
classrooms configured with multiple fronts and space flexibility. This 
provided for various layouts, such as for lectures, case-studies, active 
learning with content sharing, and peer-to-peer learning capabilities.

The fourth floor comprises an organized cluster of dedicated spaces 
for administrative and organizational purposes, for both faculty 
members and students. The dean’s suite, administrative, and registrar 
offices line the west side of the floor, while student organizations, the 
student bar association, and student trial lawyers association were 
positioned in the middle. Along the east side of the fourth floor are 
centers and institutes of learning designed with glass walls to create a 
sense of union, but with ample sound and space barriers. 

Smaller individual and group learning spaces and a moot court connect 
The building features a three-story public gathering space in the lobby. Photo: 

©Brian C. Robbins, Robbins Photography, Inc.
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DON EBERLY is president and CEO of Eberly & Collard Public Relations, a 
national firm specializing in writing and publicity within the architecture, design, 
and construction industries.

to the Atlanta Center for International Arbitration and Mediation. The 
center’s spacious seminar room was designed as a highly professional 
environment with sound privacy and flexibility of use. 

Shining example of light and law 
The law building’s library sits on the fifth and sixth levels, which is 
the largest part of the overall concept. The library is made available 
only for Georgia State University law students and is designed with 
a variety of environments, such as study rooms, classrooms, a café, 
and an alumni reading room. It was designed to sit atop the building 
as a lit beacon, establishing a civic institutional identity among large 
Atlanta office towers. 

“The law library includes a high-density, compact storage system 
for accessibility and preservation as well as conference and library 
workrooms,” Stang said. “Its glass box design style acts as an exterior 
expression for the entire building and equates to absolute quiet 
reading and study just a few floors above city streets.” 

The sixth and top level includes an exterior garden terrace with native 
plantings and an interior reading room with a view overlooking the 
library and adjacent Woodruff Park. Study and reading rooms were 
conceptualized to flank instructional technology and lab review 
rooms available to students. To provide security and safety for the 
building at large, Stevens & Wilkinson engineered access control, 
turnstile systems, closed-circuit TV, and fire-rated glass. 

In turn, hallways, classrooms, and offices were designed to take 
advantage of natural daylighting, shedding light on the next generation 
of lawyers, judges, and others who will study, develop, and apply law 
in the future.

Students attending the new College of Law benefit from a top-tier law 

education, and now this is embraced and broadened by the school’s 
architectural and engineering design, which relies profoundly on 
the domains of advanced science and technology. With the school’s 
constructive framework and substantial engineered technologies, 
students can be propelled further than the reaches of pragmatism to 
new models of instruction and edification.

Georgia State University College of Law Building
Project details
• 205,000 square feet
• Seven stories
• Construction cost: $66 million

Key facilities 
• 55 faculty offices and faculty meeting room 
• 850 seats in tiered lecture and seminar-style classrooms
• Three skills suites
• 230-seat moot courtroom and auditorium 
• Student organization spaces
• Law library with 400 reader seats and conference workrooms 
• 200-seat flexible-use conference and event space with catering 

kitchen 
• Active learning areas with food service
• Atlanta Center for International Arbitration and Mediation
• Three-story community gathering space 
• Legal clinics
• Dean’s offices

Academic floors include large classrooms and seminar rooms with flexible learning 
settings. Photo: ©Brian C. Robbins, Robbins Photography, Inc.

Large classrooms and seminar rooms are designed to seat a variety of class sizes. 
Image: SmithGroup JJR/Stevens & Wilkinson



IES, Inc.
800.707.0816

www.iesweb.com

VisualAnalysis
2D or 3D analysis for walls, tanks, towers, 
trusses, buildings, foundations, and 
just about any structure. 

                            Practical. Affordable.
                         Proven for over 22 years.

Structural Software
Framed for You

Analysis is what engineers
do.  IES tools are quick
and versatile.”

“



38          cenews.com          august 2016

Over a decade ago, the wheels were set in motion to establish an 
African American History Museum in Washington, D.C. In 2009, the 
architectural design was awarded and in 2012 first ground was broken 
in what became a four-year project to create a place for healing and 
reconciliation where everyone can explore the story of America 
through the lens of the African American experience.

The museum comprises approximately 409,000 square feet and 
occupies the last available space on the National Mall, situated 
prominently next to the National Museum of American History and 
the Washington Monument. When it opens to the public this fall, the 
museum will be a centerpiece venue for ceremonies and performances, 
as well as a primary exhibition space for African American history 
and culture.

The primary idea for the design was derived from Yoruban art and 
architecture, reflecting both African and African-American influences. 
The museum’s three main design features are its grand porch entrance, 
the corona shape of the structure, and the building’s façade, which is 
made up of 3,600 bronze painted alloy panels, reminiscent of the 
African-American guilds of casting and ironworking in the South 
after the Civil War.

Sustainability was a cornerstone of the design and development 
process, aimed at making the project the first LEED-certified museum 
on the Mall, by incorporating elements such as photovoltaic panels 
that produce electricity to heat water for the building. 

The museum’s compact design and architectural restraints challenged 
the structural steel detailers and fabricators with extremely large 
members and a sizable amount of complicated connections. The 
structure’s first four floors are concrete, while four steel frame core 
towers of cast-in-place concrete infill walls provide support and keep 
the above-grade floors free of columns. Because the majority of the 
above-ground floors are exhibit galleries, it was important to have 
a column-less space, which required creativity in engineering the 
structure to transfer loads.

Virginia-based structural steel detailing firm Prodraft Inc., which 
exclusively uses Tekla Structures, relied on Trimble’s BIM software 
to create an information-rich constructible model with data for CNC 
processing, material handling, and robotic welding for SteelFab, Inc. 
to use in fabricating the steel. In addition to optimizing the fabrication 
process, the Tekla model was also used in planning erection. 

“The most challenging aspects of the job were the sheer number 
of heavy members, plate girders, box beams, and box columns and 

Complex steel design challenges are overcome to bring 
Smithsonian’s National Museum of African American 

History and Culture to life
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Tekla Structures helped Prodraft precisely model more than 500 penetrations that 
were required in the main structural members.

The 200-foot-long porch that greets visitors as the entrance to the museum includes 
a 16-inch camber at mid-span and was designed with long-span, heavy plate girders 

and heavy plate box columns

The museum’s compact design and architectural restraints challenged the structural 
steel detailers and fabricators with extremely large members and a sizable amount of 

complicated connections.

The fifth floor perimeter plate girders supporting the “corona” were spread over five 
separate shop drawings, with more than 180 parts for one girder assembly.
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extremely complicated connections between those members,” said 
Ed Jumper, project manager for Prodraft. “The Tekla model played a 
very important role in helping us identify clashes and interferences 
and quickly manage changes among the numerous trades involved, 
throughout the design-build process.” 

Tekla Structures helped Prodraft precisely model more than 500 
penetrations that were required in the main structural members. Some 
of the multi-directional connections held over a few hundred field 
bolts. The fifth floor perimeter plate girders supporting the “corona” 
were spread over five separate shop drawings, with more than 180 
parts for one girder assembly. Connections for the members at the 
core had to be coordinated with the rebar couplers added to the steel to 
avoid clashes while maintaining the integrity of both the connection 
design and core reinforcement. 

The 200-foot-long porch that greets visitors as the entrance to the 
museum, which includes a 16-inch camber at mid-span and was 

designed with long-span, heavy plate girders and heavy plate box 
columns, required Prodraft and SteelFab to create subassemblies of 
very intricate shop drawings. Lifting weights and center of gravity 
had to be precisely defined for erection feasibility.

SteelFab fabricated 4,050 tons of structural steel for the museum and 
received a Washington Building Congress Craftsmanship Award.  

Collaboration is key
The compact design of the structure required the detailers, design 
team, and connection designers to work closely together and share 
3D models across BIM platforms and other tools. The design-build 
approach also presented challenges in maintaining quality and 
staying on schedule, while implementing changes throughout the 
project. Regular web conferences allowed the designers, fabricators, 
contractors, and engineers to track progress. During these meetings, 
Prodraft would share its Tekla model, easily exporting it in IFC and 
other formats for use by the entire team. This helped Prodraft quickly 
make changes and deliver its drawings error free and on time. 

“Tekla Structures made collaboration easy,” said Ed Jumper, project 
manager for Prodraft. “Throughout the project, there were changes 
that had to be made across disciplines — designers, contractors, 
and engineers — but we were able to share models between Tekla 
Structures and other solutions to communicate and manage those 
changes without extra work or unnecessary errors.”

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

Project team

Owner: Smithsonian Institute
Architect: Freelon Group/Adjaye Associates/Davis Brody Bond
Steel Detailer: Prodraft, Inc.
Steel Fabricator: SteelFab, Inc. 
Structural Engineer: Robert Silman Associates
General contractor: Clark/Smoot/Russell
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Low prices for coal and gas are likely to persist, but will fail to 
prevent a fundamental transformation of the world electricity system 
over coming decades toward renewable sources such as wind and 
solar, and toward balancing options such as batteries. The latest long-
term forecast from Bloomberg New Energy Finance (BNEF), New 
Energy Outlook (NEO) 2016, charts a significantly lower track for 
global coal, gas, and oil prices than did the equivalent projection a 
year ago. Crucially, however, it also shows a steeper decline for wind 
and solar costs.

The forecast, covering the 2016-2040 period, has mixed news on 
carbon emissions. Weaker GDP growth in China and a rebalancing 
of its economy will mean emissions there peak as early as 2025. 

However, rising coal-fired generation in India and other Asian 
emerging markets indicate that the global emissions figure in 2040 
will still be about 5 percent above 2015 levels.

Seb Henbest, head of Europe, Middle East, and Africa for BNEF, and 
lead author of NEO 2016, said, “Some $7.8 trillion will be invested 
globally in renewables between 2016 and 2040, two thirds of the 
investment in all power generating capacity, but it would require 
trillions more to bring world emissions onto a track compatible with 
the United Nations 2°C climate target.”

Following are 10 findings from NEO 2016:

• Coal and gas prices to stay low — BNEF has reduced its long-
term forecasts for coal and gas prices by 33 percent and 30 percent, 
respectively, reflecting a projected supply glut for both commodities. 
This cuts the cost of generating power by burning coal or gas.

Marking innovative use of a former rock quarry, the Metropolitan 
Nashville Airport Authority (MNAA) in May 2016 ceremonially 
“turned the valve” on the largest geothermal lake plate cooling system 
in North America. MNAA switched to its new geothermal lake plate 
system in February 2016, and officially completed the transition and 
project in May 2016. Prior to February 2016, Nashville International 
Airport (BNA) chilled water equipment’s energy consumption was 
1.056 kilowatts annually on average. From February to May 12, 
2016, energy consumption has reduced to 0.525 kilowatts annually 
on average, a 50 percent reduction.

“This is a remarkable project for its scope, ingenuity, and efficiency,” 
said Rob Wigington, president and CEO of MNAA. “The Airport 
Authority is committed to making sustainability an integral part of 
our business model. Not because sustainability is easy — rather, it is 
often a complex process — but because the benefits to our airports, 
the region, and our environment are overwhelmingly positive. This 
historic project will significantly reduce our electricity usage and 
potable water consumption, which will result in substantial annual 
utility savings. This is the very essence of sustainability.” 

MNAA received the 2016 Environmental Achievement Award in 

the Special/Innovative Projects Award category from the Airports 
Council International-North America for the geothermal lake plate 
project. The Environmental Achievement Awards are presented to 
airports that strive to protect and preserve the environment through 
their programs, initiatives, and projects. MNAA was also awarded 
the 2015 Governor’s Environmental Stewardship Award in the 
Sustainable Performance category by the Tennessee Department of 
Environment and Conservation.

Located on the east side of Nashville International Airport adjacent 
to Runway 2R/20L, the former 43-acre quarry, with an average depth 
of 150 feet, contains approximately 1.5 billion gallons of water. At 
a depth of 50 feet, the water is 50°F year round. The project takes 
advantage of that cool temperature by circulating water through 
closed looping and geothermal heat exchangers submerged in the 
quarry to the airport terminal’s central plant, providing cooling for 
the entire terminal. In addition to the geothermal system, the project 
also allows for use of the quarry water for landscape irrigation. 

The project is expected to reduce electricity use by 6,000 kilowatts 
of peak demand and result in annual savings of 1.3 million kilowatt-
hours and 30 million gallons of potable water. The utility savings to 
MNAA are expected to exceed $430,000 per year. 

The project was developed and engineered by Energy Systems Group, 
Garver, and Smith Seckman Reid (SSR). The fast-track project was 
delivered by Blakley Construction Services utilizing a design-build 
contracting method with design and construction support services 
provided by Energy Systems Group, Garver Engineers, and SSR.

Information provided by the Metropolitan Nashville Airport Authority (www.
flynashville.com).  

Metropolitan Nashville Airport Authority completes installation of 
largest geothermal lake plate cooling system in North America.

Coal and gas to stay cheap, but renewables still win race on costs.

Energy from a 
water-filled quarry

Race to renewable energy
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• Wind and solar costs fall sharply — The levelized costs of 
generation per MWh for onshore wind will fall 41 percent by 2040, 
and solar photovoltaics by 60 percent, making these two technologies 
the cheapest ways of producing electricity in many countries during 
the 2020s and in most of the world in the 2030s.

• Fossil fuel power attracts $2.1 trillion — Investment in coal and 
gas generation will continue, predominantly in emerging economies. 
Some $1.2 trillion will go into new coal-burning capacity, and $892 
billion into new gas-fired plants. 

• Renewables take lion’s share — Some $7.8 trillion will be invested 
in green power, with onshore and offshore wind attracting $3.1 
trillion; utility-scale, rooftop, and other small-scale solar $3.4 trillion; 
and hydro-electric $911 billion.

• The 2°C scenario would require much more money — On top of the 
$7.8 trillion, the world would need to invest another $5.3 trillion in 
zero-carbon power by 2040 to prevent CO2 in the atmosphere rising 
above the Intergovernmental Panel on Climate Change’s “safe” limit 
of 450 parts per million.

• Electric car boom supports electricity demand — Electric vehicles 
(EVs) will add 2,701 terawatt-hours (TWh), or 8 percent, to global 
electricity demand in 2040 — reflecting BNEF’s forecast that they 
will represent 35 percent of worldwide new light-duty vehicle sales 
in that year, equivalent to 41 million cars — about 90 times the 2015 
figure.

• Small-scale battery storage, a $250 billion market — The rise of 
EVs will drive down the cost of lithium-ion batteries, making them 
increasingly attractive to be deployed alongside residential and 
commercial solar systems. BNEF expects total behind-the-meter 
energy storage to rise dramatically from around 400 MWh today to 
nearly 760 GWh in 2040. 

• China coal-fired generation will follow weaker trend than previously 
projected — Changes in the Chinese economy, and a move to 
renewables, mean that coal-fired generation there in 10 years’ time 
will be 1,000 TWh, or 21 percent below the figure predicted in last 
year’s NEO.

• India the key to the future global emissions trend — India’s 
electricity demand is forecast to grow 3.8 times between 2016 and 
2040. Despite investing $611 billion in renewables during the next 24 
years and $115 billion in nuclear, it will continue to rely heavily on 
coal power stations to meet rising demand. This is forecast to result 
in a trebling of its annual power sector emissions by 2040.

• Renewables to dominate in Europe, overtake gas in the U.S. — 
Wind, solar, hydro, and other renewable energy plants will generate 
70 percent of Europe’s power in 2040, up from 32 percent in 2015. In 
the United States, their share will jump from 14 percent in 2015 to 44 
percent in 2040, as that from gas slips from 33 percent to 31 percent.

Jon Moore, chief executive of BNEF, said, “The New Energy Outlook 
incorporates a significantly lower trajectory for coal and gas prices 
than the 2015 edition did a year ago but, strikingly, still shows rapid 
transition towards clean power over the next 25 years.”

Elena Giannakopoulou, senior energy economist on the NEO 2016 
project, added, “One conclusion that may surprise is that our forecast 
shows no golden age for gas, except in North America. As a global 
generation source, gas will be overtaken by renewables in 2027. It 
will be 2037 before renewables overtake coal.”

The outlook for coal is crucial for international ambitions on climate. 
At the Paris conference last December, 196 nations agreed to limit 
global warming to “well below” 2°C, and to aim to reach “global 
peaking of emissions as soon as possible.” NEO 2016 indicates that, 
despite the global move towards renewables, power sector emissions 
will not peak for another 11 years.

NEO 2016 is based on a combination of the project pipeline in each 
country, current policies, plus modeled paths for future electricity 
demand, power system dynamics, and technology costs. It does 
not assume any further policy measures post-2020 to speed up 
decarbonization. Approximately 65 specialist analysts worked on the 
forecast.

Information provided by Bloomberg New Energy Finance (http://about.bnef.
com).

http://about.bnef.com
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Utility companies or others planning to install renewable energy 
systems such as solar and wind farms have to decide whether to 
include large-scale energy storage systems that can capture power 
when it’s available and release it on demand. This decision may be 
critical to the future growth of renewable energy.

The choices can be complicated: Would such a system actually pay 
for itself through increased revenues? If so, which kind of system 
makes the most sense, and which features of the system are most 
important? If not, how much cheaper do storage technologies need 
to be?

A new study by researchers at MIT shows how to evaluate 
the technology choices available, including batteries, pumped 
hydroelectric storage, and compressed air energy storage, and 
demonstrates that even with today’s prices for these technologies, 
such storage systems make good economic sense in some locations, 
but not yet in others. The study, by Jessika Trancik, the Atlantic 
Richfield Career Development assistant professor of Energy Studies 
at MIT, and graduate students William Braff and Joshua Mueller, was 
just published in the journal Nature Climate Change.

“Researchers and practitioners have struggled to compare the costs 
of different storage technologies,” Trancik said, “because of the 
multiple dimensions of cost and the fact that no technology dominates 
along all dimensions. Storage technologies can only be compared by 
looking at the contexts in which they are going to be used.” 

But the study found that regardless of the particular circumstances at 
a given location, certain features of how electricity prices fluctuate 
are common across locations and do favor some specific types of 
storage solutions over others.

Selling at the peak price
For example, the team found that in Texas, pumped hydro systems 
can provide added value today for solar or wind installations. In these 
systems, excess power is used to pump water uphill to a reservoir for 
storage, and then the water is released through a turbine to generate 
power when it is needed. The increased revenue the plant can 
produce by waiting to sell the power into the grid until spot-prices 
for electricity — the constantly changing market rate that electricity 

distributors pay to producers — are at their peak would exceed the 
costs of the added storage system.

Further, they found that such pumped hydro storage provides more 
value than a storage system using lead-acid batteries, even though 
its power capacity components would cost several times more. This 
is because a pumped hydro system has lower energy-capacity costs 
than a lead-acid battery system. (Energy capacity refers to the overall 
amount of energy that can be stored in the system; power capacity 
refers to how much energy can be delivered at a given moment from 
that system). A compressed air storage system could also add value 
comparable to that of the pumped hydro system. However, batteries 
are attractive, the researchers noted, because they can be installed 
essentially anywhere and do not rely on natural features that exist 
only in some locations.

The researchers pointed out that much research on storage systems for 
renewable energy sources has focused on using the systems to smooth 
out the intermittent outputs to better match fluctuating demand. But 
in practice, most of these wind or solar farms are feeding into the 
grid, so what matters to potential investors is the price curve rather 
than the demand curve.

Surprisingly, it turned out that despite wide regional variations 
in the average prices and the amount of variability in demand and 
pricing, “the best storage technology in one location is also the best 
in the other,” Trancik said. “This is because of the similarity across 
locations in the distribution of the duration of electricity price spikes. 
This pattern likely emerges because of constraints imposed by the 
daily cycle, and similarities in when people go to work and go home, 
and generally how they spend their time.”

Whether an energy storage system is worth the cost today varies 
widely by location because of large variations in the frequency and 
magnitude of spikes in the price and how the solar and wind resources 
fluctuate over time, she said. But the cost characteristics of the 
optimal storage systems are similar in all locations, the researchers 
found, because of certain common, emergent properties of electricity 
price fluctuations.

“This means that these results can be used to inform investments in 
storage technology development by the private sector and government, 
and can inform engineering efforts in the lab,” Trancik said. “The 
results would have been less general and less useful to technology 
development efforts if we’d found that the direction of optimal cost 
improvement, trading off energy capacity and power capacity costs, 
was different across locations.”

Systems that bank energy can add value 
to solar and wind projects.

Renewable 
energy storage 

technology payoff
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Costs still need to drop
At this time, the study found, the costs of such systems don’t yet 
make them profitable enough without policy support to enable the 
kind of widespread adoption that is needed to make a large dent in 
global greenhouse gas emissions. But, Trancik said, this study does 
suggest that market adoption already makes sense in some locations, 
and could be boosted with modest public policy support, which in turn 
would stimulate technological improvement in storage to encourage 
further growth. 

The study also provides guidance on how much the costs of a 
given technology need to be brought down in order to enable such 
deployment, and which aspects of the system need the greatest 
improvement — and thus, where research needs to be focused. For 
example it provides cost targets for various flow batteries that are in 
development.

For this study, the team examined three states: Texas, California, and 
Massachusetts. They found storage systems make economic sense 
today in Texas and California but not yet in Massachusetts. They 
plan to broaden the study to more locations to see if their overall 
conclusions apply more widely.

In one somewhat counterintuitive finding, researchers said that as the 
cost of wind and solar power systems comes down, the cost of storage 
systems will need to come down as well or they will no longer be 
profitable. That’s because at some point it would be more profitable 
to simply add more generating capacity rather than more storage 
capacity. The researchers noted that there is a window of opportunity 
now for storage to be adopted in the marketplace. But they warn that 
the incentives will diminish over time if no action is taken now, and 
if wind and solar costs fall further.

Trancik said this research falls in an area she refers to as “directed 
innovation,” in which decisions about what areas of research, 
technology designs, and policies are most needed in order to achieve 
specific societal goals can be based on clearly quantifiable criteria. 
“The idea is to use data and models to accelerate energy technology 
development,” she said.

This work was supported by the MIT Portugal Program, Lockheed 
Martin, and the SUTD-MIT International Design Center.

Information provided by MIT (www.mit.edu). 
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When the devil is in the project details, Earth Services & Abatement 
Inc., (ESA), based in Denver, is ready to dig in. Literally. 

“You name it, we found it,” said ESA President Kory Mitchell, 
referring to tainted soil, asbestos, abandoned landfills, and other unsafe 
construction obstacles the company encountered and corrected during 
its five-year, $16.7 million contract for environmental remediation 
and demolition services on Eagle P3. Eagle P3 is part of the Regional 
Transportation District of Denver’s (RTD) FasTracks, a 2004 voter-
approved plan to expand commuter light rail and bus transit across 
the Denver metro region. The multi-billion-dollar project ranked as 
the largest such venture in recent Colorado history.   

ESA’s involvement in the massive endeavor included comprehensive 
services on 43 miles of light rail corridor, connecting the city to 
Denver International Airport and beyond. ESA crews were onsite 
during the construction of three commuter lines that weave through 
six local jurisdictions and across some of Denver’s oldest, most 
historic, and industrialized sectors. Light rail cars now glide over 
land frequented in the 1820s by French trappers; past two operating 
railroads and dozens of heavy manufacturing blocks; over a creek 
where a lucky miner made the state’s first gold find; and near the site 
of Denver’s old Stapleton Airport, now a large planned mixed-use 
community.    

Eagle P3 is the first major U.S. transportation project to use a public-
private partnership (P3) to finance, design, build, maintain, and 
operate the system over 34 years. Denver Transit Partners (DTP) 
holds the project concession. Global engineering giant Fluor is 
the concession managing partner and holds a 33-percent stake in 
operating and maintaining the completed system. 

Family-owned ESA, which began as an environmental remediation 
company in 1982, was selected for Eagle P3 for environmental-
related services, one of the project’s most critical jobs, given the 
industrial rail corridor’s history, length, jurisdictions, and geography. 

ESA, with licenses and certifications in 35 states, is recognized as one 
of the top turnkey environmental remediation and demolition firms 
in the country. The company owns its own equipment and facilities 
and through the Midwest Training Institute, ESA’s training division, 
delivers a workforce that is skilled, certified, and cross-trained to the 
specific requirements of each job, Mitchell said.  

For example, ESA crews were fully prepared to handle all planned 
and unplanned challenges on the Eagle P3 job before the project 
started. ESA even trained its demolition workers in environmental 
compliance so they would know how to handle unexpected materials, 
such as asbestos, during demolition activities.  

“One of our niches is rail-related abatement and demolition. So, 
before even signing the contract our teams had completed at least 100 
hours of safety training and all had full e-rail certifications, which 
was mandatory on the Eagle P3 job,” Mitchell said. 

Although ESA has completed more than 8,000 jobs over the years, 
with contracts ranging from $5,000 to $20 million, the Eagle P3 
project was unlike any other right from the start, Mitchell said. 
“Initially, we were contracted to perform soil remediation. However, 
as the project unfolded our scope grew to include water remediation, 
as well as asbestos abatement and demolition of structures in the way 
of the rail line.” 

Potential project complications included working near heavy city 
traffic and two 24-7 operational railroads; relocation of 500 utilities; 
new bridge construction; and meeting a myriad of federal, state, and 
local environmental compliance requirements. 

“Until digging began, no one knew for certain what the subsurface 
would reveal,” Mitchell said. “A great deal of corridor right-of-way 

All ESA crew members completed at least 100 hours of safety training and earned full e-rail 
certifications — mandatory on the Eagle P3 project. The company owns its own equipment, 
facilities, and training division, the Midwest Training Institute.

During ESA’s five-year presence on the project, the scope of work expanded from soil 
remediation to water remediation, asbestos abatement, and the demolition of multiple 

structures along the corridor.

Earth Services & Abatement Inc. remediated contaminated sites 
along 43 miles of Denver’s FasTrack transit corridor.

By Stephanie Darling

Unearthing surprises 
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intersected or passed within blocks of some old and heavy industrial 
land uses so we expected our responsibilities for remediation and 
tear-down would grow.”   

As the project moved forward, preparing a safe work way while 
staying on schedule were project priorities in which ESA played a 
key role, said Matt Zoss, the project’s environmental compliance 
manager and an employee of DTP subcontractor, Kleinfelder.  

“One of the biggest challenges was keeping construction crews safe 
and the project moving without delays while constructing through 
some of the most contaminated sites in Denver,” Zoss said. “ESA was 
instrumental in getting the sites ready and safe for the general trades 
workers to build infrastructure.”
   
ESA performed work on more than 70 parcels throughout the life of 
the project. Its crews abated asbestos and demolished many existing 
structures; performed remediation on about 1.5 million gallons of 
contaminated water; and completed soil remediation on more than 
250,000 yards of material. Not surprisingly, Mitchell said, soils were 
polluted with asbestos, lead, petroleum, and coal ash.    

Old, forgotten landfills were a common discovery on a number of 
parcels, including an especially messy one near the downtown home 
stadium of the Colorado Rockies major league baseball team.      

“We ran into a number of old landfills, including a very large one 
behind Coors Field that was loaded with bottles, asbestos, lead, and 
arsenic,” Mitchell said. “I don’t think people realize how many big 
landfills like this are scattered throughout old, large cities. They 
have to be completely remediated, otherwise the foundation of any 
structure built on them will crack and fail.”    

With the project’s complexity and tight schedules, the fact that ESA 
owns a full fleet of equipment made it possible for the company to 
tackle its mission-critical work in record response time. 

“Because ESA self-performs all aspects of our contracts with our 

own equipment and with skilled teams, we can mobilize very quickly 
in response to unforeseen challenges. That’s true on all our jobs and 
was particularly so on Eagle P3. Because there were some subsurface 
unknowns, we were basically on call throughout the project for 
unexpected discoveries or problems,” Mitchell said.   

“There was no waiting when DTC needed us on short notice. We got 
in, got the job done, often within a few hours, and got out of the way 
to keep the project moving,” he said. “This was a critical ability in 
order to maximize time and costs on such a large job.” 

ESA’s proactive commitment to workplace safety and skills-specific 
professional training also came into play on the Eagle P3 project, 
Mitchell said. The company, which holds a current Experience 
Modification Rate (EMR) rating of 0.71, developed a pre-job safety 
plan and monitored it daily on all job sites. Personnel completed 
rigorous hazardous materials training geared to meet or exceed EPA 
and OSHA regulations. 

“Our portion of this project went over 250,000 man hours and we 
never had any lost work hours stemming from safety issues,” Mitchell 
said. In fact, ESA Project Manager Scott Huset and crew received the 
subcontractor safety award from DTC for continually “going above 
and beyond the safety requirements of the Eagle P3 project.”   

The A Line commuter rail opened to rave reviews in mid-April, thanks 
to the A-Team efforts of dozens of public and private partners. ESA 
was one, clearing a safe construction-way to the project’s eventual 
success.  

STEPHANIE DARLING writes for the Construction Writers Collaborative, based 
in Denver. She has covered real estate and construction topics for the last 
10 years. For more information on ESA, visit www.esasite.com. For photos, 
videos, and more information on Eagle P3, visit http://rtd-fastracks.com and 
www.fluor.com/projects/commuter-rail-design-build-operate-maintain.  

ESA, with licenses and certifications in 35 states, provides turnkey environmental 
remediation and demolition. The company owns a fleet of equipment to provide rapid 
response.

Denver’s A Line commuter train pulls out of Union Station — headed for Denver 
International Airport — on its maiden voyage in mid-April. 
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It is common knowledge that California is vulnerable to earthquakes. 
Geological records show a pattern of seismic events that highlight 
areas most susceptible to an earthquake and give the expected 
intensity. Recent experience with California earthquakes within our 
lifetime have demonstrated the structural vulnerabilities in building 
types described as “weak” or “soft-story” structures. Having identified 
the more vulnerable building type, we must ask what corrective 
measures can be taken to strengthen them in order to avoid a housing 
catastrophe on a similar scale to Hurricane Katrina?

Soft-story structures (also known as weak-story) are identified as 
buildings with inadequate stiffness (soft) and/or strength (weak) at the 
first floor to prevent significant damage or collapse in an earthquake. 
These structures have been designed for open, common space at the 
first floor to accommodate parking cars or for use as retail space. 

The first floor framing along open areas is typically post and beam 
construction designed to support vertical loads from the structure 
above but providing very little lateral support. Levels above the first 
floor are typically apartment spaces that have more walls dividing the 
living area, which provides more lateral strength and stiffness than is 
available in the soft/weak first story.

Ordinance adoption
In an effort to increase the resiliency of the city and decrease the po-
tentially devastating economic fallout from a significant earthquake, 
the City of San Francisco adopted a soft-story ordinance in 2013. 
With a similar goal, the City of Los Angeles adopted a comparable 
mandate two years later. Other jurisdictions — including the cities 
of Oakland, Berkeley, Fremont, Alameda, and Santa Monica — also 
have adopted policies to identify, evaluate, and/or strengthen vulner-
able buildings.

These soft-story retrofit ordinances concern multiple-unit, multi-
family wood-framed residential structures such as apartment 
buildings, condominiums, and residential/retail mixed use that were 
common construction prior to the adoption of the 1978 building code 
provisions. Typically the first floor space in these buildings has one 
or more exterior faces with very narrow wall lengths, if there are 
any walls at all. The lack of lateral force-resisting elements along 
the exterior face makes the building very susceptible to excessive 
damage or collapse in the event of a significant earthquake. 

Scope of timeline of ordinances
There are currently 18,000+ wood frame buildings identified that 
will require retrofitting under their local ordinance. The LA Times 
reported that in the City of Los Angeles alone there are an estimated 
13,500 buildings identified as soft story, all of which are required to 
be seismically retrofit.

The amount of time building owners have to complete the seismic 
upgrades varies depending on the city in which they are located, 
building size, and number of occupants. In Los Angeles, owners 
have as long as seven years to complete retrofit requirements. In 

Adding lateral support 
New building ordinances require ‘soft story’ retrofits in 

metropolitan multi-family units.
By David Lopp
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San Francisco, the due date depends on the type of building (http://
sfdbi.org/softstory). Type I buildings defined as “any building 
containing educational, assembly, or residential care facility uses” 
must be retrofit by Sept. 17, 2017. Type IV buildings (“any building 
containing ground floor commercial use”) require permit applications 
to be submitted by Sept. 15, 2018 and the work to be completed by 
Sept. 15, 2020. 

Design solutions
While there is not a single lateral force structural solution that 
works for all buildings nor, in many cases, is there a single solution 
that works within all locations of a particular building, there is a 
small group of lateral force-resisting elements that are most often 
considered. Where space permits, conventional plywood shear walls 
are often added to increase the lateral force-resisting capacity of the 
building for seismic loads. 

For the more common conditions where long lengths of wall are 
not available, pre-manufactured, narrow light gage or structural 
steel shear wall panels may be appropriate. Given that many soft-
story structures are two or more stories above ground level, have 
narrow vertical supports, and need to protect parking spaces, Special 
Moment Frames (SMFs) designed to endure the “significant inelastic 
deformation” caused by earthquakes are frequently the best solution.

The Hardy Frame prefabricated SMF was made available in 2008 
using the SidePlate SMF connection, the first to be approved by 
AISC’s Connection Preapproval Review Panels for inclusion in the 
AISC 358 Prequalified Moment Connection Standard. Connections 
that are included in AISC 358 have gone through a rigorous review 

by industry experts and academia and have been proven to meet 
seismic design requirements and performance expectations of the 
building standards.  

Additionally for the Hardy Frame SMF with SidePlate Connections, 
AISC 358 includes the use of square and rectangular hollow 
structural section (HSS) beams. The inclusion of HSS sections was 
based on full-scale seismic testing of Hardy Frame moment frames 
with HSS beams included. The tests highlighted that lateral bracing is 
not required as it is with other SMFs using conventional wide-flange 
beams.

Aside from design advantages, the ability to have SMFs delivered 
to the jobsite completely preassembled reduces installation time 
and eliminates onsite welding along with the special inspection it 
requires. Installation can be as easy as excavating and constructing 
new concrete pads or grade beams for the anchorage and overturning 
forces associated with the new lateral force-resisting elements, 
installing the frame on the anchorage as a single element, and, once 
in place, connecting the frame to the existing building at the floor 
level.  

DAVID LOPP is vice president of Technical Support for the Hardy Frame Shear 
Wall System. (www.hardyframe.com/softstory). 

The anchorage is installed at the column base plates and suspended in the open footing. 
Rebar reinforcement shown is designed by the Engineer of Record. The anchorage must be 
inspected prior to pouring concrete.   

The Hardy Frame Special Moment Frame is installed and ready for concrete to be poured 
at the footings. Connectors to transfer shear (from the blocking in the floor system to the 

wood nailer on top of the SMF beam) will be framing angles as specified by the Engineer of 
Record.  

http://sfdbi.org/softstory
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Virginia’s design-build success
Use of design-build contracts on publicly funded transportation 

projects fuels a $1 billion industry in the Commonwealth.
By Ian Millikan, P.E., PMP

It may not seem like it, but with more than 58,000 miles of road 
and 21,000 bridges, the state of Virginia has the third largest state-
maintained highway system in the country. From the Blue Ridge 
Mountains in the west, to the Chesapeake Bay in the east, this 
vast highway infrastructure system travels over a complex array of 
terrain that has been known to make road building a challenge in the 
Commonwealth. During the last 10 years, design-build contracting 
is one of the tools that the Virginia Department of Transportation 
(VDOT) has increasingly used to help expedite the transportation 
projects that keep Virginians moving. 

The design-build concept, relatively new to the transportation industry, 
has been used in vertical construction for centuries. Essentially, an 
owner contracts with one entity to provide a turn-key product within a 
set deadline and budget. For highway projects, the design-build team 
takes the project from conceptual plans through final design, right-
of-way acquisition, utility relocation, and ultimately construction. By 
placing the engineering consultant and the construction contractor on 
the same team early on in the project life cycle, the engineer is able 
to cater the design to the contractor’s means and methods. Likewise, 
the contractor is able to consult with the engineer during construction 
without threatening liability if field conditions aren’t always as they 
appear on the plans. 

VDOT has completed more than 35 design-build projects since 2007 
and has another 20 design-build projects currently underway. All 
told, these projects represent more than $1.8 billion of Virginia’s 
most critical transportation investments in the last 10 years. This 
significant effort has not gone unnoticed, as the Design-Build 
Institute of America (DBIA) recently named VDOT as the 2016 
Owner Agency of the Year.  

Leading this effort is Shailendra Patel, director of VDOT’s Alternative 
Project Delivery Division. Patel has helped lead VDOT’s design-
build program since its infancy and has a unique viewpoint on where 
it’s been and the direction it’s headed. 

“In Virginia,” Patel said, “the use of design-build contracting has 
significantly increased over the last several years. The use of design-
build contracts varies from low risk projects to the most complex 
transportation projects. In fact, design-build has become the preferred 
project delivery method for many of Virginia’s most complicated 
transportation projects. The success of this program would not 
have been possible without the support of Virginia’s private-sector 
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construction industry. They have fully embraced the challenges and 
triumphs associated with design-build contracting.” 

Raising the bar
According to March 2016 data provided by DBIA, design-build 
contracting is permitted in 41 states across the country, but only eight 
states, including Virginia, allow for a contractor’s qualifications to 
be considered as part of the bidding process (https://www.dbia.org/
advocacy/state/Documents/design_build_maps.pdf). Virginia utilizes 
a two-phase qualifications-based selection process on its most complex 
design-build projects, such as widening I-66 near Washington, D.C., 
to assure the traveling public that only highly qualified teams are 
competing to build these high-priority transportation projects. 

In the first phase of the procurement process, interested contractors 
submit Statements of Qualifications (SOQs) to describe the qualities 
that separate their team from the competition and make them uniquely 
qualified to design and construct the project. A VDOT Selection 
Committee will then review each submitted SOQ and determine the 
three highest-ranked teams that will be invited to submit proposals 
for the project. 

This selection is based on:
• each team’s previous experience designing and constructing similar 

projects; 
• qualifications of key personnel who will be instrumental in the delivery 

of the project if chosen; and 
• major risks associated with the project and the associated mitigation 

measures the team will take to ensure the project’s success. 

The three highest-ranked teams submit Technical Proposals and 
Price Proposals to be considered. Technical Proposals are scored 
in a similar fashion based on a team’s proposed design concept and 
intended means and methods for the construction of the project. The 
technical score is weighted 30 percent and combined with a score for 
the Price Proposal, which is weighted 70 percent. The result is the 

selection of a team that provides the best overall value for the project.

Once the contract is awarded and VDOT issues a Notice To Proceed to 
the selected team, the design-builder has a specific duration, generally 
120 days, to identify differing site conditions and demonstrate the 
impact each differing site condition has on the project’s proposed 
schedule and budget. After the specified duration, known as the 
Scope Validation Period, has expired, the design-builder can no 
longer submit requests for additional time or money associated for 
differing site conditions. This contract clause is utilized by Virginia 
to transfer the risk associated with changed conditions to the design-
builder and its use has been widely successful in reducing the amount 
of work orders issued on large-scale, complex projects. 

Another unique aspect of VDOT’s design-build program is the 
assignment of quality assurance responsibilities to the contractor. 
On typical highway construction projects, the owner performs day-
to-day materials testing and inspection activities to verify that the 
construction conforms to the plans and all contract specifications. 
VDOT reverses this trend and requires the design-builder to hire an 
independent professional engineer to serve as the Quality Assurance 
Manager (QAM). The QAM establishes and maintains the project’s 
quality assurance program with general oversight provided by 
VDOT. The contractual relationship between the design-builder and 
the QAM allows the design-builder to be in control of the materials 
testing and inspection schedule. This greatly reduces the likelihood 
of an owner-caused delay because an inspector is not available, while 
still allowing VDOT to maintain final authority for the construction 
of the project. 

Sparking economic development and fostering innovation
Design-build contracting accelerates project schedules by allowing 
contractors to concurrently perform many activities that are 
performed sequentially on traditional highway construction projects. 
For example, the design-builder can begin construction on initial 
phases of the project that have already been approved, such as erosion 

Free-flowing left ramps on Virginia’s new diverging diamond interchange reduce congestion and improve safety. Photo: VDOT

http://www.dbia.org/advocacy/state/Documents/design_build_maps.pdf
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and sediment controls or drainage structures, while the final roadway 
design is finalized. 

Additionally, the design-builder has the ability to construct around 
complicated right-of-way parcels and stubborn utilities until they can 
be acquired and relocated. The efficiencies associated with design-
build contracting can shave months off of the project schedule for 
simple projects and can expedite complex projects by as much as 
several years. This time savings has resulted in significant economic 
development benefits on recent VDOT projects.  

On I-295, the beltway around Richmond, Va., a new interchange at 
Meadowville Technology Parkway was designed and constructed by 
Curtis Contracting in just 15 months. Construction of the interchange 
was instrumental in Amazon.com deciding to break ground on a 1 
million-square-foot distribution facility that brought more than 
1,000 new jobs to the region (www.richmond.com/business/article_
b6a14b74-0e7a-5fd5-8f73-92de170bb029.html). Although the 
Meadowville Interchange was Curtis Contracting’s first experience 
as a design-builder, they knew that it was going to be a success right 
from the start. 

“As a company, we had decided that we weren’t going to participate in 
the economic recession,” said president Andy Curtis. “So we blended 
together a fantastic team of innovative designers with dedicated 
construction professionals and the results we achieved together were 
phenomenal. Whenever an issue arose in the field, the engineers that 
designed the plans laced up their boots and were right there with us 
solving the problem the very next day.” 

Since completion of the Meadowville Interchange project, Curtis 
Contracting has gone on to successfully complete another three 
design-build projects for the state of Virginia.

The teaming experience and avenue for innovation are some of 
the things that convinced Corman Construction to become one of 
the largest design-build firms in the mid-Atlantic region. “We are 
constantly seeking the best designers and contractors to partner with 
on design-build projects,” said Corman’s Vice President of Project 

Development Jo Ellen Sines. “In our mind, the best team will deliver 
the best product for the client.” 

This philosophy was put into action when the Corman Construction 
team was selected to construct Virginia’s first diverging diamond 
interchange on I-64 at Zion Crossroads. A diverging diamond 
interchange is unique because it physically shifts drivers onto the 
opposite side of the road to eliminate many of the conflict points 
associated with traditional diamond interchanges. Instead of stopping 
and waiting for opposing traffic to clear before turning left onto the 
interstate, traffic is already on the other side of the road and can make 
a free flow left. This avoids conflict with oncoming traffic and vastly 
reduces queues at the interchange. 

View a video visualization of the I-64 at Zion Crossroads diverging 
diamond interchange project at https://www.youtube.com/
watch?v=kYOCC1oUivo). 

The diverging diamond concept originated in France in the 1970s, 
but it was not until June 2009 that the Missouri Department of 
Transportation constructed the first diverging diamond in the U.S. The 
design has proven increasingly more popular in recent years across 
the United States because it can substantially improve operations 
at an interchange without the high costs typically associated with 
interchange reconstruction. This is due in large part to the fact that 
the existing bridge carrying the cross street over the interstate can be 
salvaged without widening the superstructure. 

Innovation, economic development, expedited schedules, and 
enhanced partnering are four of the main reasons that VDOT will 
keep turning to design-build contracting to deliver its most critical 
transportation projects. 

IAN MILLIKAN, P.E., PMP, is the Design-Build Program manager for VDOT’s 
Construction Division. He was named one of Civil + Structural Engineer 
magazine’s Rising Stars for 2016. For additional information about Virginia’s 
program, contact Shailendra Patel at shailendra.patel@vdot.virginia.gov or Ian 
Millikan at ian.millikan@vdot.virginia.gov.

Design and construction were completed in just 15 months for the new diamond interchange on I-295 at Meadowville Technology Parkway in Richmond, Va. 
Photo: Curtis Contracting

www.richmond.com/business/article_b6a14b74-0e7a-5fd5-8f73-92de170bb029.html
https://www.youtube.com/watch?v=kYOCC1oUivo
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The new 7,710-foot-long State Route 520 Floating Bridge spanning 
Lake Washington, connecting Seattle on the western side of the lake to 
Medina, Wash., is the longest floating bridge in the world. It replaces 
the existing 7,578-foot-long bridge, which was the longest floating 
bridge in the world. The new bridge, opened to traffic in April 2016, 
is designed to reduce traffic congestion and improve safety compared 
to the former State Route 520 Bridge.

Two important components of the construction of the bridge were the 
design and construction of the dry standpipe fire systems and of the 
mechanical stormwater removal system, to remove rainwater from the 
road surface and filter it before discharging it to the lake. Contractors 
for these systems needed grooved pipe couplings, hangers, and other 
piping products that would meet or exceed the needs of this unique 
bridge style, and reached out to Anvil International to supply the 
products.

Project background
The Washington State Department of Transportation (WSDOT) 
determined that it was necessary to update the State Route 520 
Bridge over Lake Washington, replacing the existing bridge with a 
wider span that would reduce traffic congestion and improve safety. 
The previous Route 520 Bridge had two standard travel lanes and 
no High Occupancy Vehicle (HOV) or bike/pedestrian access lanes. 
The bridge also had just a 1-foot shoulder at the inside and a 2-foot 
shoulder on the outside. 

The new bridge also has two standard travel lanes, as well as an 
HOV lane, a shared 14-foot-wide bike/pedestrian access path, and 
shoulders of 4 feet to the inside and 10 feet on the outside. As a result, 
the new bridge is able to handle greater traffic volumes and improves 
overall safety for cars, cyclists, and pedestrians. It is also designed to 

be better resistant to severe storms and earthquakes than the previous 
one. It was designed to withstand sustained 89-mph winds, compared 
to the 77-mph (retrofitted from the original 57-mph) sustained wind 
rating of the previous bridge.

A floating bridge design was selected due to the depth of Lake 
Washington (more than 200 feet at its deepest point) and the soft 
condition of its lakebed. Traditional bridge support towers would 
have had to be cost-prohibitively tall to support the roadbed of a 
more conventionally designed bridge. Instead, the bridge’s roadbed, 
like that of its predecessor, is supported by a series of large, floating 
concrete pontoons. Because the bridge floats on the surface of Lake 
Washington, it must be designed to expand, contract, and roll with the 
motion of the water, whether that motion comes from wind, storms, 
thermal changes, or other factors. 

The new bridge consists of two separate decks: an upper deck, as 
described above, for traffic, and a lower deck for maintenance and 
operations. The bridge features remotely controlled fire protection 
dry standpipe systems. In addition, it features a mechanical 
stormwater removal system that handles rainwater from the roadway. 
Approximately 1.5 miles long, the bridge is constructed much like 
a viaduct, with a superstructure that rests between 14 and 80 feet 
above the 23 pontoons, the largest of which are 360 feet in length. 
The design and construction of the bridge has taken approximately 
four years.

Fire suppression system 
The bridge is too long to rely exclusively on fire trucks for fire 
suppression water supply. Dry standpipes along the length of the 
bridge allow fire trucks to access water. Once they arrive, trucks can 
access one of the hose stations along the bridge, drawing up lake 
water for use in fighting fires. 

The fire standpipe is split into two separate systems. Each system 
has two 180-psi, 1,250-gallon-per-minute (gpm) vertical turbine fire 
pumps and motorized valves as primary and secondary sources of 
water, ensuring backup in the event of a pump failure. The systems 
are interconnected with a motorized valve, which is a third source 

Designed to move 
Grooved pipe couplings and hangers support fire suppression and 

stormwater management on Seattle’s new floating bridge.

Pipe for the fire suppression systems use Anvil 7000 Series grooved couplings that are 
flexible to withstand the bridge’s motion.
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Pipe hanger assemblies consist of roller hangers attached to the underside of the bridge’s upper deck, allowing the 
fire suppression systems to move independently of the bridge

of water in the extremely unlikely event that the first two sources 
fail. All of these systems are remotely controlled from the WSDOT 
monitoring station in Shoreline, Wash. Bridge and fire authorities 
have several other options for activating the fire systems, which are 
also remotely operated from the local maintenance building or at the 
hose stations themselves. 

The fire suppression system includes approximately 8,000 feet 
of 8-inch Schedule 40 piping, all of which must be joined with 
appropriate pipe couplings that meet the specific needs of the floating 
bridge — that is, they need to be flexible so that they can withstand 
the bridge’s motion. 

Reliance Fire Protection, the contractor that designed and installed 
the fire standpipe systems, reached out to Anvil International to 
source the Gruvlok grooved couplings that were necessary for the 
system. The company’s 7000 Series grooved couplings precisely met 
the needs of this project, according to Reliance Project Manager Gary 
Barber

In addition to the couplings, Reliance purchased material for hanger 
assemblies from Anvil. Most of the hanger assemblies consist of 
roller hangers attached to Anvil Strut/Channel, and serve to suspend 
the fire system’s dry standpipe from the underside of the bridge’s 
upper deck and give it the flexibility to move independently of the 
bridge, which is critical to the pipe’s ability to withstand the motion 
of the bridge from the water. Anvil provided rollers, nuts, bolts, 
clamps, rods, and various channel materials for all of the hanger 
assemblies of various designs, and Reliance constructed and installed 
the appropriate hanger assemblies along the bridge.

The couplings and components of the hanger assemblies were all 
hot-dipped zinc galvanized by Anvil, a critical project requirement. 
Anvil also ensured that even after galvanization, all of the fittings fit 
together properly, saving time during construction.

In addition to their previous experience with the Anvil team and 
major tunnel projects in the Seattle area, Reliance chose to work with 
Anvil because the company met the stringent product requirements 
necessary for the bridge project. Given that the bridge was funded in 
part by the Federal Highway Administration (FHWA), its construction 
was subject to the Buy America requirements. These provisions 
ensure that infrastructure projects using FHWA funds are built with 
American-made products. Anvil’s products used on this project were 
manufactured in its plants located in the United States.

Stormwater removal system 
Anvil was also involved in sourcing products for the mechanical 
stormwater removal system for the Route 520 Bridge, which removes 
rainwater from the roadway. Rainwater flows off the bridge deck into 
a series of 160 catch basins on the bridge, designed to trap sediment 
at the bottom. From there, it filters through Schedule 40 pipe ranging 
from 6 inches to 10 inches in diameter and ends up in the 44 sump 
wells built into the bottom deck of the bridge. These sump wells are 
located in the middle of the pontoons, so that the rainwater flows 
back into the lake, but is separated from the rest of the lake water so 
that oil from the roadway doesn’t contaminate the lake water and can 
be cleared off of the surface of the isolated wells periodically.

The contractor for the rainwater removal system, Diamond B 
Constructors, Inc., reached out for bids for flexible couplings and 
fittings for the Schedule 40 pipe. Anvil responded promptly and could 
fulfill project requirements, so they were awarded the contract. Just 
as with the fire suppression system, the stormwater removal system 
was subjected to the Buy America requirements, making Anvil and 
its domestic manufacturing credentials ideal to supply the product 
for the project. In addition, the motion of the bridge from the water 
was also of concern with the stormwater pipes. Just as with the fire 
suppression system, the Anvil Gruvlok 7000 Series lightweight, 
flexible grooved couplings were selected for their ability to handle 
the pipes’ motion.
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Anvil hot-dipped zinc galvanized the couplings and then sent them 
to a company in Portland, Ore., for an epoxy coating. This step was 
deemed necessary for ecological reasons by the bridge designers, 
who feared that the galvanization would flake off as a result of being 
in contact with water and negatively affect lake wildlife. 

In total, the rainwater removal system contains approximately 15,000 

feet of pipe, 3,000 pipe couplings, and 1,500 pipe fittings. It is located 
under the bridge’s traffic deck on both sides and spans the length 
of the bridge. It took approximately 14 months to install, and was 
completed in March 2016.

Information provided by Anvil International (www.anvilintl.com).  

The Route 520 Bridge stormwater removal system contains approximately 15,000 feet of 
pipe, 3,000 epoxy-coated pipe couplings, and 1,500 pipe fittings.

aecworkforce.com
aecworkforce.com
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The city of Niagara Falls, N.Y., is located on the Niagara River, across 
from the city of Niagara Falls, Ontario, and named for the famed 
Niagara Falls which they share. Water and sewer services within 
Niagara Falls, N.Y., and adjoining areas are provided by the Niagara 
Falls Water Board (NFWB). The NFWB serves 50,000 people 
through more than 16,000 accounts, including residents, businesses, 
and industries. 

NFWB’s vision is specific: “The goal of the Niagara Falls Water Board 
is to become a first class competitive utility in the next five to seven 
years.” NFWB has a strategy to get it there, including continually 
investing in infrastructure to maintain facilities while economically 
providing customer service. This is exactly what spurred the recent 
Iroquois Street Sewer Lining Project.

Outdated infrastructure
Segmental block pipe came into use in the early 1900s and was used 
until the 1930s, when precast pipe became more readily available. 
The original Iroquois Street sewer was built in 1917 and utilized 
segmented block to construct the 54-inch-diameter sewer.

In the late 1980s, NFWB began a series of projects aimed at reducing 
significant groundwater infiltration present in this portion of its 
service area. The projects included downstage and chemical grouting, 
internal and external pipe seals, and flow rerouting. In the early 
2010s, sewer flows were again rerouted to abandon and seal off the 
most heavily damaged and leaking section of the sewers.

Past repairs on sewers and tunnels provided some good benefits; 
however, the Iroquois Street sewer was recently found to have 
serious structural problems in addition to prominent infiltration. 
Groundwater infiltration was estimated at about 5 million gallons per 
day. In the spring of 2013, an investigation into the problems and 
evaluation of corrective alternatives commenced. The specific stretch 
of sewer under investigation was the 2,200-foot length from Buffalo 
Avenue to the Southside Interceptor.  

“What was first thought to be an infiltration problem evolved to 
include serious sewer structural and longevity concerns,” said John 
Goeddertz, Ph.D., senior project manager, AECOM.  “Due to the 
depth of the sewer and the presence of underground utilities associated 
with both a nearby chemical plant and an electrical substation, a 
minimal amount of excavation was preferable. The industrial nature 
of the surrounding land and interfering utilities favored a sliplining 
approach for sewer rehabilitation. The specifications were written 

Pushing forces were recorded from a load cell which was mounted to the push ring and 
attached to a short section of Hobas pipe and used for installation.

Yarussi Construction of Niagara Falls, N.Y., was awarded the project and chose to use 
Hobas pipe for the installation.  

All of the pipe was shipped from Houston to Niagara Falls via truck within a week’s time in 
September 2015. 
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Niagara Falls Water Board sliplines 99-year-old sewer.
By Kimberly Paggioli, P.E.
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around sliplining the sewer and connecting tunnel with a small 
variety of acceptable liners.” 

It was determined that a 36-inch inside diameter liner pipe was 
suitable for conveying the anticipated sewage flow.

Material options
Contract documents allowed the use of three pipe materials — fusion-
welded HDPE, fusion-welded PVC, or centrifugally cast fiberglass-
reinforced polymer mortar (Hobas). The Hobas pipe was the only 
gasket-sealed pipe allowed because it was the only one that could 
withstand the potential compressive forces needed to push 1,500 feet 
of pipe from a single push pit. One push pit was specified to minimize 
the potential for uncovering contaminated soils while excavating.

Yarussi Construction of Niagara Falls, N.Y., was awarded the project 
and chose to use Hobas pipe for the installation. “The overall cost of 
using Hobas with the segmental joints was less expensive as a total 
installed cost,” said Camil Pachucki, estimator and project manager 
for Yarussi.

“We shipped all of the pipe from Houston, Texas, to Niagara Falls 
via truck within a week’s time in September 2015,” said Rob Epstein, 
commercial manager with Hobas Pipe USA in Houston.

As part of the sewer-cleaning operation, intermediate manholes were 
excavated and a mandrel was pulled to verify proper clearance for 
liner insertion. Once the host pipe was prepared, Yarussi sliplined 80 
percent of the length in three days from a single push pit, inserting 
liner pipe in both directions. In all, 1,175 feet of the segmented block 
sewer were cleaned and lined.  

There were two separate lining 
operations — one proceeding 
southward from the push pit and one proceeding northward. The 
southward lining operation pushed approximately 900 feet of pipe, 
with about 300 feet being installed to the north. The stretch was 
completed by open-cut methods into the rock tunnel section, again 
using Hobas pipe.

“We were able to easily install all the sliplining pipe from one pit and 
as a requirement of the specifications, we used a load cell on the push 
frame and it recorded the load on the pipe. We pushed the pipe in with 
flow, and it slid in very well,” Pachucki said.

The recorded loads increased consistently as subsequent segmental 
pipes were added to the line. The maximum load on the northward 
run was approximately 10,000 pounds, and roughly 21,000 pounds 
for the southward section. The calculated friction factor for the two 
runs was 0.21 and 0.45, respectively.  

“This value is very typical of what is reported in Hobas sliplining 
installations,” said Rene Garcia, engineering supervisor with Hobas. 

Richard Roll, technical services director for the NFWB, said, “The 
principal goal of the project was to reduce inflow and infiltration, 
and the results have been promising, reducing chemical usage and 
pumping costs at the treatment plant while also reducing wet-weather 
combined sewer overflow. In addition, an old sewer in the process of 
failing has been replaced with one expected to provide many decades 
of reliable service.”

In March 2016, Carpentersville, Ill., replaced a spray aerator 
system for its water supply, which was constructed in the 1960s 
and improved over the years but had reached the end of its useful 
life. Carpentersville’s water treatment system consists of aeration, 
filtration, ion exchange softening, chlorination, and fluoridation.

“The upgraded aerator has two parts — the internal items that 
distribute the water so it can absorb oxygen from the air and the 
exterior structure that encloses internal items and protects the sanitary 
condition of the water inside. So the Easi-Span Building does not 
enclose or house the aerator; it is an integral part of the aerator,” said 
Harry D. Harman P.E., senior project manager with Crystal Lake, Ill.-
based Baxter & Woodman Inc., the project engineer.

The Easi-Span Building was manufactured by Easi-Set Worldwide 
licensed producer McCann Concrete Products Inc., Dorsey, Ill. 
McCann Concrete Products is one of 70 licensed producers of Easi-
Set products in 10 countries. The producers, who work directly with 
customers, are trained in their own facilities to manufacture their 
specific licensed products. McCann Concrete Products worked with 
Baxter & Woodman and general contractor Boller Construction, 
Waukegan Ill., to bring Carpentersville this up-to-date technology.

“The existing aerator was installed in the 1960s and could no longer 
be maintained,” Harman said. “Also, the aerator did not have the 
capacity to meet the needs of the village. Spray aerators for iron 
removal are a relatively easy design but not commonly thought of 
first by most engineers. The design criteria of common aerators is 
complicated. The design criteria for a spray aerator is simple, lower 
profile, and easy to control.”

The previous aerator was constructed of redwood with metal siding. 
Although the siding lasted, the interior redwood structure had begun 

Treatment system protection
Customized precast concrete building is integrated into

 updated water supply spray aerator.

KIMBERLY PAGGIOLI, P.E., is vice president, marketing, with Hobas Pipe USA (www.
hobaspipe.com).  

www.hobaspipe.com
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Information provided by Easi-Set Worldwide (www.easiset.com).  

to deteriorate. The village wanted a replacement structure that was 
strong and long lasting. A precast concrete building provided the 
right characteristics — a long lifespan, low maintenance, appealing 
appearance, cost competitiveness, and ease of installation.

A 20-foot by 20-foot by 8-foot Easi-Span Building was selected. 
Easi-Span Buildings are the largest clear span all-concrete building 
system on the market, in addition to being the only expandable 
concrete building system. The aerator building has a simple broom 
finish texture on the exterior with a white exterior concrete stain to 
match existing buildings onsite. The roof consists of two Easi-Span 
Building roof panels. 

Customization is an option for every Easi-Set Building, and this one 
required specific features. The structure was fitted with twelve 24-
inch by 12-inch air exhaust openings, four 24-inch by 24-inch air 
inlet openings, and one 24-inch by 36-inch steel entry hatch. McCann 
Concrete Products also was able to cast an exterior flashing reglet 
in the lower wall section, saving the contractor significant time and 
labor.

The original aerator sat on top of a detention tank and the new aerator 
had to be in the same location. The Easi-Span Building was placed 
on top of the existing concrete foundation, approximately 20 feet tall. 
Mark Melvin, vice president of McCann Concrete Products, noted 
the contractor’s crew installed the building in just one day. 

“The project required locating and casting precise openings for 
existing equipment that remained in place during installation,” said 
Chris Reese, an engineering manager for Easi-Set Buildings. “The 
south wall panel had to be walked in and set around an existing 20-
inch aerator inlet.”

Now that this upgraded system includes a long-lasting building, the 
village can continue to supply quality water to its residents for years 
to come while serving as a modern example to other communities.

The project required locating and casting precise openings for existing equipment that 
remained in place during installation.

A 20-foot by 20-foot by 8-foot Easi-Span Building was placed on top of an existing detention 
tank.

www.plastic-solution.com
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Created in 1996, the California High-Speed Rail Authority (Authority) 
was tasked with planning and designing the nation’s first high-speed 
rail program. Passage of Proposition 1A in 2008 was a major program 
milestone, as California voters demonstrated their support of the high-
speed rail system and dedicated state funds to the effort. The state 
secured $3.3 billion from the American Recovery and Reinvestment 
Act of 2009 and other funds from federal appropriations and grants. 
In 2012, the Authority adopted a business plan with a new framework 
for statewide rail modernization — with high-speed rail at its core. 

That same year, Governor Brown signed Senate Bill 1029 into law. 
That law approved almost $8 billion in federal and state funds for 
construction of the first high-speed rail investment in the Central 
Valley, along with 15 bookend and connectivity projects. In 2014, 
the legislature and governor reaffirmed their commitment to the 
program by providing an ongoing funding stream through the 
state’s Greenhouse Gas Reduction Fund. In 2015, the governor and 
supporters celebrated the historic groundbreaking of the high-speed 
rail program at downtown Fresno’s future high-speed rail station. 

In 2016, the Authority transitioned from the design phase to major 
construction near Fresno in the Central Valley. Construction on 
more than 100 miles is now actively underway. When completed, 
California’s high-speed rail system will cover 800 miles, with as 
many as 24 stations, and be the first true high-speed rail system in the 
nation. Ultimately, the system will provide service from Sacramento 
to San Diego, connecting all the major metropolitan regions (see 
Figure 1). By 2029, the system will run from San Francisco to the 
Los Angeles basin in less than three hours at speeds of more than 
200 mph. Today, major construction is happening within the first 
construction section of the project near the City of Fresno in the 
Central Valley.  

Why is this significant? The system is vital to meet the state’s goal 
of a multi-modal response to escalating congestion and the need 
for continued growth and economic prosperity. There can be little 
argument that California is recognized as the reigning king of the 
motoring world. Nearly 40 million residents of the state travel 
more than 170,000 miles of roadway, and it is the nation’s busiest 
transportation network. Congestion is growing and accounts for 
nearly $19 billion in lost economic productivity and fuel waste. 
Travel on California’s highways is growing five times faster than the 
ability to add capacity. These conditions add stress to community 
cohesion, natural assets, air quality, and water resources. 

By mid-century, stress and cumulative effects will mount as another 
20 million residents are destined to call the Golden State home. 
Californians asked themselves whether trying to build their way 
out of congestion was sustainable. There was a clear answer to the 
question: Enhanced levels of transportation, including a high-speed 
rail system, were required to solve the problem. 

Connecting and transforming California
In the Authority’s June 2016 business plan, it reaffirmed the vision 
of connecting and transforming California. Such transformation 
is accomplished by delivering an integrated, statewide rail 
modernization program with high-speed rail as a central focus. 
Combined with concurrent investments in urban, commuter, and 
intercity rail systems, the result will significantly improve mobility 
and connectivity throughout the state. The Authority envisions the 
following benefits and outcomes from the high-speed rail program:

California High-Speed 
rail — A sustainable 

transportation solution
By David M. Taylor, ENV SP

SUSTAINABLE DESIGN

Figure 1: Proposed route map for California High-Speed Rail. Image: California High-Speed 
Rail Authority
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Construction has begun on more than 100 miles of high-speed rail in 
California’s Central Valley.

Design rendering for a high-speed rail station. Image: California High-Speed Rail Authority

A transformative investment in California’s future 
• connecting economic centers to enhance global competitiveness and 

create jobs for all citizens;  
• shaping and revitalizing communities;
• meeting future mobility needs; and 
• protecting the environment and reducing greenhouse gases.

Dramatically changing how people travel throughout the state
• reducing travel times between cities;
• having more productive and convenient travel; and 
• enhancing access through well-located stations and transit centers.

Creating new opportunities for sustainable transit-oriented 
development 
• developing vibrant, compact, and walkable communities around 

stations and
• integrating sustainable features into the built environment.

Commitment to sustainability 
The Authority’s enabling legislation makes sustainability a manifest 
goal of the high-speed rail system. Sustainability is approached 
with a diverse, coordinated suite of initiatives. In March 2016, the 
Authority updated its Policy Directive on Sustainability that states its 
commitment “…to implement sustainability practices that inform the 
planning, siting, designing, construction, operation, and maintenance 
of the high-speed rail system.” A centerpiece of the policy is a set of 
Sustainability Priorities that include:
• Energy — Conserve existing sources and develop new types of energy 

for rail operations;
• Station communities and partnerships — Promote transit-oriented 

development and improve ridership; 
• Sustainable infrastructure — Confirm principles to accomplish 

sustainable infrastructure;
• Natural resources — Protect environmental and ecological systems; 

and
• Business and management — Coordinate leadership and sound 

business practices.

The focus of this article is on Priority Three — Sustainable 
Infrastructure. Given the recognized state of the nation’s infrastructure, 
rated as only a D+ by the American Society of Civil Engineers’ 

(ASCE) latest report card, the Authority’s emphasis on sustainable 
infrastructure is very timely. With its commitment to sustainability, 
standards and practices are built into the project development process 
and specifications. 

In addition, the Authority explored the use of Envision, a tool 
prepared by the Institute for Sustainable Infrastructure (ISI). ISI 
was created by the American Public Works Association, ASCE, and 
American Council of Engineering Companies to develop an industry-
accepted rating system applicable to all horizontal infrastructure. 
There are two Envision tools — a self-assessment Checklist and a 
Scoresheet. Regardless of the tool chosen, the project is subject to 
evaluation across five Categories, 14 Subcategories, and 60 Credits. 
The Categories, Subcategories, and Credits are:

Quality of Life (13 credits) 
• Purpose
• Well-being 
• Community

Leadership (10 Credits) 
• Collaboration
• Management
• Planning

Resource Allocation (14 Credits) 
• Materials
• Energy
• Water

Natural World (15 Credits)
• Siting
• Land and Water
• Biodiversity 

Climate and Risk (8 Credits)
• Emissions
• Resilience

Envision and the first high-speed rail construction project
The high-speed rail’s first construction project (CP 1) in California’s 



august 2016          cenews.com          59

Central Valley is an opportunity to apply Envision. CP 1 
is a 32-mile segment, estimated to cost $1.1 billion, and 
it requires multiple sustainability practices and standards. 
Required are two specific plans plus identified innovation 
methods for sustainability:

• Sustainability Management Plan — Demonstrates 
how contractors meet/exceed regulatory and contract 
requirements during design and construction.

• Construction Waste Management Plan — Demonstrates 
how contractors comply with regulatory and contract 
requirements to divert specified percentages of 
construction and demolition debris from landfills.

• Innovative Project Sustainability Methods — Considers 
project improvements for sustainability with innovations 
such as low-impact development, reuse of forms, reduced 
chemical exposure, and paperless documentation. 

Since Envision is a third-party process, the Authority 
elected to conduct the self-assessment Envision Checklist 
to “score” its current sustainability applications. The 
Checklist is a “Yes,” “No,” and “Not Applicable” rating 
tool, so it offers a high-level view. The CP 1 summary for 
the Envision Checklist is expressed as the percentage of 
“Yes” answers, and the results are related to the five earlier 
Principles:

• Quality of Life (96 percent Yes) — The Authority 
demonstrates a high regard for the quality of life where the 
high-speed rail is located. Land use and transit integration 
is a principal consideration. This category reflects the 
Principle of Station Communities and Partnerships.

• Leadership (84 percent Yes) — The results speak to the 
Authority’s commitment to the Principle of Business and 
Management for collaborative decision-making.

• Resource Allocation (88 percent Yes) — The score 
represents the Authority’s Principle of Energy conservation 
and utilization of renewable resources.

•  Natural World (74 percent Yes) — The score, while 
not quite as high as others, represents an upper-tier 
percentage. The Authority’s Natural Resources Principle is 
addressed here. 

• Climate and Risk (100 percent Yes) — No category 
score is more impressive than Climate and Risk. With 
the Authority’s goal to meet all state-mandated laws and 
regulations, the results demonstrate that commitment. All 
five Authority Principles are found in this category. 

From this Checklist exercise, the initial results illustrate a 
high congruence between the Authority’s leadership, CP 1 
sustainability requirements, and the Envision Credits. 

Next steps 
Recognizing that the Checklist is not as robust as the 
Envision Scoresheet, the Authority will validate and 
augment the Checklist results and prepare a completed 

Envision Scoresheet. The Scoresheet incorporates Levels of Achievement, 
Innovation, and required documentation. Appropriate technical staff will 
work collaboratively to provide the highest quality input into the Scoresheet’s 
preparation. Based on the Scoresheet results, the Authority can evaluate any 
future sustainability enhancements.

DAVID M. TAYLOR, ENV SP, president, Taylor | Future Solutions, LLC, is a frequent national 
speaker in the areas of sustainable transport and land use integration, transit-oriented 
community development, climate and resilience, and innovative infrastructure finance. As 
a consultant for more than four decades, he has a national practice with a wide variety of 
projects across multiple transport sectors for public- and private-sector clients. 

p. 760.433.7640 Info@BioCleanEnvironmental.com
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Average TSS Removal Efficiency of 89% 
and as high as 98%

No clogging or loss of flow capacity 
after 434 pounds of sediment loading
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Figure 1: Design of the Government Center Project with 8-inch-thick pervious concrete 
gutters (18 inches wide) overtop 3.5-foot-deep aggregate-filled infiltration trenches, 
supplemented with aggregate-filled 15-foot-deep, 1-foot-diameter dry wells spaced about 10 
feet on center.

California is in a desperate situation. Overpopulation, severe drought, 
widespread inefficient use of available water, and brazen groundwater 
pumping have regulators and engineering and environmental 
professionals grasping for sustainable water sources.

Up until this century, stormwater infrastructure was designed to 
concentrate and release runoff as quickly as possible. Today, due 
to state-mandated water use reductions, record groundwater and 
precipitation lows, as well as state and local regulations, the need for 
new water sources has been a high priority. As a result, development 
and redevelopment engineering has shifted to implement drought-
tolerant or low-water-need plantings, and stormwater capture for 
onsite reuse or groundwater aquifer replenishment. 

Various state and local regulations have surfaced during the last two 
decades that establish the basic structure for regulating discharges 
into waters of the United States and associated quality standards for 
those surface waters. The U.S. Environmental Protection Agency 
(EPA) and California State Water Resources Control Board develop 
total maximum daily loads (TMDLs) based on identified impairments, 
which establish metrics for the capacity of receiving water to absorb 
a pollutant. These TMDLs become enforceable with civil and/or 
criminal penalties once incorporated into municipal separate storm 
sewer system (MS4) permits, which are renewed approximately 
every five years.

The MS4 permits include pollution control requirements for 
construction-related activities, illicit discharges and connections, 
and business and commercial stormwater inspections. Of particular 
interest to engineers and designers are structural stormwater quality 
control measures required by the TMDLs and MS4 permits. Most 
MS4 permits in California require onsite retention of at least 
the volume resulting from a 0.75-inch rain event. This generally 
equates to about 85 percent of all rain events in Southern California. 
Therefore, only storms that produce greater than 0.75 inches will 
result in site discharge. 

A key component of this regulation is that no runoff will leave the site 
from the first part of any storm, often referred to as the “first flush.” 
The first flush contains higher concentrations of pollutants than later 
in a storm due to the initial wash-off of pollutants. 

Pervious (or porous) concrete has been around for a few decades but 
is not a material many are familiar with or comfortable designing or 
constructing. When permeable surfaces are desired, most landscapers 
or designers lean toward pervious pavers, which allow runoff to flow 
through small gravel-filled areas between each paver. They can be 
effective but are not as efficient as pervious concrete, since the entire 
surface of pervious concrete is permeable as opposed to only the 
small area between adjacent pavers.

In its simplest form, concrete incorporates cement, gravel or crushed 
stone (coarse aggregate), sand (fine aggregate), and water. Pervious 
concrete incorporates the same materials but excludes all sand in 
order to produce voids between the coarse aggregates. These voids 
encourage stormwater flow through the material to the soils below. 

Pervious concrete should have a void ratio of 18 to 25 percent and 
a water-to-cement ratio of less than 0.3. Standard concrete has zero 
voids and typically has a water-to-cement ratio between 0.4 and 0.8. 

Pervious concrete strips up to 15 feet wide were constructed at the Ventura County 
Government Center to ensure no bypass of flows, except in large events.

Green concrete
Ventura County Public Works Agency projects incorporate unique 
designs utilizing poured-in-place and precast pervious concrete.

By David Kirby, P.E., QSD/P, GISP

Materials
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Standard concrete acts like a liquid, filling in voids, while pervious 
concrete is a zero-slump material (keeping its form to maintain voids). 
Without sand, pervious concrete is naturally weaker than standard 
concrete. But with close attention to density and placement, pervious 
concrete can be incorporated effectively within most vehicle-traveled 
areas. 

The Ventura County Government Center Parking Lot Green Streets 
Urban Retrofit and the El Rio Retrofit for Groundwater Recharge are 
two Ventura County Public Works Agency (VCPWA) projects that 
incorporate unique designs utilizing pervious concrete.

Government Center Project
The Ventura County Government Center, built in 1978, has 39 
acres of impervious parking and roadway surfaces. The storm drain 
network consists of 40 catch basins throughout 11 parking lots and a 
campus perimeter access road with five different locations where 18-
inch or wider storm drain pipes leave the property. 

Site-specific infiltration testing completed prior to design revealed 
high clay content and poorly draining soils to depths of about 13 feet 
below ground surface. Below the clay cap, soils infiltration potential 
improved dramatically (2 to 32 inches/hour) and seasonal high 
groundwater was analyzed to be almost 28 feet below ground surface. 
The final design section is a combination of three Best Management 
Practices (BMPs):

• Eight-inch-thick pervious concrete gutters (18 inches wide) overtop 
3.5-foot-deep aggregate-filled infiltration trenches (for storage 
purposes, although minor infiltration was anticipated through poorly 
draining shallow soils), supplemented with aggregate-filled 15-foot-
deep, 1-foot-diameter dry wells spaced about 10 feet on center along 
the entire length of the pervious gutter improvements (see Figure 1). 

• Pervious concrete strips up to 15 feet wide were constructed around 
sump condition catch basins to ensure no bypass of flows, except in 
large events. The improvements were sized to store the volume of 
the first flush; any additional volume reduction from infiltration was 
a bonus. 

• Trenching depths were kept to around 4 feet to ensure that 
Occupational Safety & Health Administration (OSHA) regulations 
and costs associated with shoring were not required. By minimizing 
the width of the pervious concrete and storing water vertically in the 
larger void ratio aggregates of the infiltration trenches and dry wells, 
pervious concrete material costs were lower, traffic control costs 
were minimized since traffic could be maintained adjacent to work 
areas, and there was less pervious concrete to clean at the surface. 

In total, about 22,000 square feet of pervious concrete improvements 
were constructed for $1.2 million. During the 2013/2014 wet season, 
about 60 percent of all rainfall that hit the site was infiltrated. 
Pre- versus post-construction flow monitoring showed an average 
infiltrated volume of more than 200,000 gallons per event with a 
maximum of 700,000 gallons for a rainfall event extended over a 
three day period. This project was partially funded by California’s 
Proposition 84 Storm Water Grant Program and recognized by several 
professional associations for its innovative concept.

El Rio Panel Project
El Rio is a residential community within unincorporated Ventura 
County with old, nonexistent, or undersized storm drain infrastructure. 
The community has a history of local flooding even after small rain 
events due to infrastructure inadequacies, very large drainage areas, 
and exceptionally flat slopes. Building on its success with pervious 
concrete at the Government Center, VCPWA decided to implement 
a pervious gutter system in El Rio. VCPWA engineers came across 
Stormcrete precast pervious concrete panels by North Yarmouth, 

Pouring, rolling, curing, and testing the pervious concrete panels in a controlled 
environment can avoid problems related to quality control and material consistency.

Precast pervious concrete panels used in the El Rio project have embedded threaded lifting 
points that allow for anchor bolts to be connected to chains for easy installation, removal, 

and replacement.
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Maine-based Porous Technologies (http://storm-crete.com). The 
precast pervious concrete panels had been successfully implemented 
in New York, Maine, and other East Coast states: 

The main appeal of the panels is that pervious concrete is a “touchy” 
material with very little room for error, and the allure of pouring, 
rolling, curing, and testing the materials in a controlled environment 
could avoid headaches related to quality control and material 
consistency.

Additionally, the panels are manufactured offsite and brought onsite 
when needed, minimizing time of construction, traffic delays, or 
access to driveways. Lastly, the panels have embedded threaded 
lifting points that allow for anchor bolts to be connected to chains for 
easy installation, removal, and replacement. 

VCPWA worked on design utilizing the panels as Porous Technologies 
searched for a facility in Southern California for manufacturing the 
panels. A partnership with Precon Products was established and 
VCPWA worked with them for about six months on various iterations 
of design mixes and testing to get panel density and infiltration rates 
into desired ranges.

Construction was completed in approximately half the time of the 
Government Center project as there were no materials rejected 
onsite, placement of the precast panels was faster than the poured-
in-place option, and the pervious concrete panels could be driven 
on immediately, without the minimum seven days of curing prior to 
vehicle traffic needed for poured-in-place pervious concrete. 

The El Rio project involved about one mile of pervious concrete 
gutters (2.5-foot-wide by 5-foot-long by 5-inch-thick panels) for 
14,500 square feet of precast pervious concrete panels at a cost of 
$900,000. The project infiltrates stormwater runoff from 46 acres of 
the urban residential neighborhood with anticipated annual infiltration 
volumes of 49 acre-feet. 

To our knowledge, this is the first application of precast pervious 
concrete panels in California. Like the Government Center project, 
El Rio was funded by Proposition 84 Integrated Regional Water 
Management Drought Relief Grant Program. 

Pervious concrete testing
Material acceptance testing of standard concrete includes slump 
testing at the time of pour and breaking of collected concrete cylinders 
or cores throughout curing to assess compressive strengths. The 
primary objective of pervious concrete is not compressive strength 
but to maintain desired void ratios.

As a result, different acceptance methods are employed that allow the 
engineer to verify desired wet density (ASTM 1688) at the time of 
pour (+/- 5 pounds/cubic foot of design mix) and minimum infiltration 
rates (ASTM 1701) after curing (no less than 200 inches/hour but 
prefer more than 400 inches/hour), and determine that materials were 
not overworked during placement, causing surface and void sealing. 
Excellent design references for pervious concrete are the latest 

editions of American Concrete Institute (ACI; www.concrete.org) 
publications ACI 522R and ACI 522.1. Additionally, the National 
Ready Mixed Concrete Association (www.nrmca.org) provides 
pervious concrete design and specification-focused webinars. 

The main concern most engineers raise is whether pervious concrete 
clogs, and the answer is, yes it clogs. However, just like with any 
other type of post-construction BMP to mitigate water quality issues, 
maintenance is expected, and should be part of planning, design, 
and budget. Maintenance of pervious concrete includes removing 
vegetative debris, sediment, or trash through frequent (biweekly is 
recommended) dry vacuuming with a regenerative air sweeper or 
manually using a blower and broom for clean-up of fines. Street 
sweeper brushes should not be used as they degrade the surface and 
can add to clogging.

At least twice a year the pervious concrete surface needs to be 
pressure washed and vacuumed simultaneously to loosen and remove 
more packed in fines and debris. The most effective pressure washing 
and vacuuming equipment VCPWA has tested is the B.I.R.D. vacuum 
head manufactured by Bunyan Industries (www.bunyanusa.com). It 
is an attachment to a sewer vacuum truck that effectively revitalizes 
heavily clogged pervious concrete surfaces. 

Annual pervious concrete maintenance costs described above are 
about $2 per square foot. Lastly, periodic infiltration testing (ASTM 
1701) of the pervious concrete is recommended to calculate estimated 
clogging rates over time, which will help guide maintenance practices 
and frequency.

Table 1: Comparison of poured-in-place and precast pervious concrete.

DAVID KIRBY, P.E., QSD/P, GISP, is water quality engineer for the Ventura County 
Watershed Protection District where he is the lead engineer on design, 
construction, and implementation of water quality and low-impact development 
projects.
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01. Unmanned survey vehicle
02. Composite trench covers

Milrem and Leica Geosystems introduced Pegasus:Multiscope, 
an unmanned ground vehicle (UGV) for off-road use. Combining 
Milrem’s Multiscope UGV and Leica Geosystems’ Pegasus:Two 
mobile mapping sensor platform, the UGV provides faster, cost-
effective, and flexible technology for commercial and government 
use, including civil engineering, the companies said. The UGV’s 
0.98 psi to 1.635 psi ground pressure allows it to traverse any type of 
terrain up to 45° rise, including mud, sand, or snow, and potentially 
dangerous or difficult areas, such as unstable riverbanks. Maximum 
speeds are 15 to 22 mph. Base length is 79 inches; width ranges from 
36 to 83 inches. 

Fibrelite’s HS-20 load-rated composite trench covers have been selected by 
one of the nation’s largest metropolitan electrical utilities for a high-profile 
rebuild of a 345-kV bulk power substation. The substation is located in a low-
lying coastal area that was subjected to severe flooding caused by Hurricane 
Sandy in 2012. In 2015, Fibrelite and Trenwa, a manufacturer of precast 
concrete trench, jointly released a new line of Fibrelite composite trench 
covers designed specifically for Trenwa’s precast concrete road crossing 
trench (HS-20). The Fibrelite trench covers are non-conductive, chemically 
resistant, lightweight, yet extremely durable and will withstand heavy traffic 
loading and harsh field conditions, the company said. 

Invicara recently released BIM Assure, a 
collaborative cloud solution that, according 
to the company, unlocks BIM data and 
helps the entire project team streamline 
BIM data management. BIM Assure's 
intelligent rules help users to identify and 
resolve issues quickly to improve BIM 
quality and then sync the corrections 
back to the source model, Invicara said. 
In addition, because it is cloud-based, 
BIM Assure provides a common BIM 
environment that lets architects, engineers, 
contractors, and owners share models and 
manage data, creating new opportunities 
to streamline design and construction 
workflows and improve project delivery.

Invicara
www.invicara.com  

Acrow Bridge
www.acrow.com  

Handheld Group
www.handheldgroup.com  

Acrow Bridge released The Acrow American 
Engineering unit Handbook-5th Edition, 
which reflects improvements recently made 
to the Acrow 700XS Modular Bridging 
System. The handbook is intended to explain 
the design characteristics and requirements 
of ordering and installing an Acrow 700XS 
Bridge. Acrow bridging systems are 
designed and engineered to carry highway 
and pedestrian loadings as specified by the 
American AASHTO bridge design code, 
and comply with most national standards. 
Acrow components are made entirely from 
steel and include a hot dipped galvanized 
finish. The bridges are assembled using only 
pins and bolts, requiring no site welding. All 
components are reusable.

05. Cloud-based BIM04. Modular bridge handbook

Handheld Group’s new Nautiz X2 rugged 
Android device integrates a high-quality scanner, 
camera, and mobile phone. Available features 
and capabilities include a quad-core processor 
and Android 5.1 Lollipop OS; high-speed 
scanners with 1D or 2D capability; integrated 
8-MP camera with autofocus and flash; 4G/
LTE Android phone functionality; Google 
GMS, allowing users to use Google Maps and 
download Play Store apps; sunlight-readable 
4.7-inch capacitive display with Gorilla Glass 
touchscreen; and IP65 ingress protection rating 
against dust, sand, and water immersion. It also 
meets stringent MIL-STD-810G military test 
standards. The Nautiz X2 measures 150 mm by 
73.5 mm, is 16 mm deep at the keyboard, and 
weighs 230 grams.

03. Rugged smartphone

Fibrelite
www.fibrelite.com 

Leica Geosystems
http://leica-gesosystems.com 

Milrem
http://milrem.ee/en

Product + Software Guide
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Professional Liability
is essential.

Overpaying is not.
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HydroCAD Software Solutions LLC, Box 477, Chocorua, NH 03817 1-800-927-7246

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

ydroCADH
®

Stormwater Modeling

Try our Free HydroCAD Sampler at www.hydrocad.net

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

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

Little Beaver/Lone Star Drills
www.lonestardrills.com/soil-sampling   

Eagle Point Software Corporation
www.eaglepoint.com  

American Concrete Institute
www.concrete.org/ACI562 

Eagle Point Software Corporation, 
developer of the Pinnacle Series 
software, entered into a strategic 
partnership with Autodesk Gold 
Partner, CAD-1. The Pinnacle Series 
is an on-demand Autodesk adoption, 
training, and support system. This 
cloud-based solution enables users 
to get the most out of their Autodesk 
Solutions with desktop and mobile 
applications that provide 24/7 access 
to workflow, training, and support 
resources. Pinnacle Series is fully 
customizable with unlimited cloud 
storage, allowing organizations to 
house their corporate best practices 
and standard operating procedures.

The American Concrete Institute (ACI) 
published the new ACI 562-16: Code 
Requirements for Assessment, Repair, and 
Rehabilitation of Existing Concrete Structures 
and Commentary. These new code requirements 
combine the ACI’s historical knowledge with 
state-of-the-art resources on the evaluation, 
repair, and rehabilitation of concrete buildings. 
ACI 562-16 provides minimum performance 
requirements that address the unique nature 
of existing building construction, rather than 
specific formulas that must be followed in any 
situation. Included in the requirements are all 
aspects of concrete repair, from conception to 
completion, including the basis for compliance, 
evaluation and analysis, design of structural 
repairs, durability, and construction.

Little Beaver introduced 
the Lone Star LST1 heavy-
duty geotechnical drill rig, 
which drills to 100 feet 
with an optional 4.25-inch hollow-stem auger. 
The new geotechnical rig’s torque increased 
from 500 foot-pounds with the standard model 
to 1,100 foot-pounds, doubling the drill depth 
to 100 feet. In addition, it provides users with 
8,500 pounds of push/pull-back force, compared 
with 5,000 pounds on the standard model. The 
rig comes with Little Beaver’s SSK1 kit, which 
includes a tower, pulley, third hydraulic valve, 
and a steel cathead that allows users to perform 
standard penetration tests with Little Beaver’s 
optional 140-pound safety hammer, split spoon 
samplers, and AWJ drilling rod.

08. Geotechnical drill rig07. On-demand software training06. Concrete repair codes



August 2016          cenews.com          65

AEC Workforce aecworkforce.com                                                              53

American Concrete Institute concrete.org                                                              25

Asphalt Pavement Alliance driveasphalt.org                                                              23

Atlas Tube atlastube.com/guide                                                              2

Bentley Systems, Inc. | August 2nd Webcast cenews.com/continuingeducation               33

Bio Clean Environmental biocleanenvironmental.com                                                                                      59

Bluebeam Software, Inc. bluebeam.com/reimagine                                                                                             17

Civil + Structural Engineer Products & Services cenews.com/products/services/                    65

ClearSpan Fabric Structures clearspan.com/ADCSE                                                            27

Commercial UAV Expo expouav.com/reports                                                                                43 

Concrete Reinforcing Steel Institute crsi.org                                                                                30

Construction Specialties c-sgroup.com                                                                               9

Contech Engineered Solutions conteches.com                                                                                68

Fenner & Esler Agency insurance4structurals.com                                                                               64

HydroCAD hydrocad.net                                                                               64

IES iesweb.com                                                                              37

Integrity Software, Inc. softwaremetering.com                                                                          11

Legacy Building Solutions legacybuildingsolutions.com                                                                          21

Oldcastle Precast oldcastlestormwater.com                                                                          39

Pile Dynamics, Inc. pile.com/tip                                                                          27

Plastic Solutions, Inc. plastic-solution.com                                                                          56

Plastics Pipe Institute plasticpipe.org/info.html                                                                          13

Presto Geosystems prestogeo.com                                                                          31

RoLanka International, Inc. rolanka.com                                                                          7

Simpson Strong-Tie strongtie.com/anchors                                                                          5

StormTrap stormtrap.com                                                                                                                         18-19

The Zweig Letter zweiggroup.com/podcast                                                                          43

Verdyol bioticearth.com/casestudies                                                                                                      29

Weyerhaeuser weyerhaeuser.com/woodproducts                                                                            15

Xerxes xerxes.com/products/fiberglass-material-comparison.html                                             26

Zweig Group | Conference  hotfirm.com                                                                             67

Reference this convenient list to visit advertisers’ websites and learn more about the products and services they offer. 
Contact companies directly for more information and be sure to reference Civil + Structural Engineer in your email or phone call.

Like our advertisers? Visit their site and tell them we sent you!

NOTICE: Articles and advertisements in this publication are often contributed by third parties. Owners and staff of this publication attempt to assure accuracy of content. In the publication process, it is possible that 
typographical, editorial, or other errors may occur. The reader is warned to make independent verification of any techniques, methods, or processes contained herein before implementation. Techniques, methods, or 
processes published in this magazine have not been independently verified or tested by the staff of this publication and are not endorsed or recommended by this publication, which disclaims any responsibility for results 
or consequences of their implementation. Reader assumes full risk of loss, damage, or injury to persons or property from the implementation. Anyone who purchased this publication under the mistaken impression that the 
contents herein had been independently tested or verified by this publication may submit a written request for a full refund of subscription price within thirty (30) days of date of purchase. The foregoing is the sole remedy 
hereunder against the publisher, its staff, and owners for any claim related to any techniques, methods, or processes set forth herein.

Company Name   URL                                                                                                                              Page Company Name   URL                                                                                                                          Page

Reader index

www.cenews.com/products/services
aecworkforce.com
concrete.org
driveasphalt.org
atlastube.com/guide
cenews.com/continuingeducation
biocleanenvironmental.com
bluebeam.com/reimagine
cenews.com/products/services/
clearspan.com/adcse
expouav.com/reports
crsi.org
c-sgroup.com
conteches.com
insurance4structurals.com
hydrocad.net
iesweb.com
softwaremetering.com
legacybuildingsolutions.com
oldcastlestormwater.com
pile.com/tip
plastic-solution.com
plasticpipe.org/info.html
prestogeo.com
rolanka.com
strongtie.com/anchors
stormtrap.com
thezweigletter.com/category/podcast/
bioticearth.com/casestudies
weyerhaeuser.com/woodproducts
xerxes.com/products/fiberglass-material-comparison.html
hotfirm.com


66          cenews.com          August 2016

Researchers from the University of the West of England (UWE 
Bristol) are leading an international project aimed at reducing 
occupational injuries and illnesses in the construction industry. It is 
estimated that the global construction sector accounts for 100,000 
fatalities annually and about 30 to 40 percent of all fatal occupational 
injuries. The project will focus on improving health and safety through 
design, which contributes significantly to accidents occurring both 
during construction and afterwards.

Two UWE Bristol academics, working alongside industry experts and 
other university researchers, will create a new tool that will enable 
architectural and engineering firms to assess and improve their ability 
to produce designs that are inherently safer for contractors to build and 
maintain as well as being safer for occupants to use.

The project’s principal investigator, Patrick Manu, Ph.D., a senior 
lecturer in Construction Project Management at UWE Bristol, said, 
“The construction sector is notorious for the numerous occupational 
injuries and illnesses it records, which also leads to huge social 
and economic costs for the industry, governments, and societies. 
Studies have established that design is a significant contributor 
to the occupational injuries and illnesses in construction and as a 
result ‘design for safety,’ also called ‘prevention through design,’ is 
increasingly becoming prominent in construction worldwide.”

Design for Safety (DfS) is mandatory under the UK Construction 
(Design and Management) Regulations 2015, which stipulate that 
designers, when preparing or modifying designs, should eliminate, 
reduce, or control foreseeable risks that may arise during construction, 
maintenance, and use of their buildings. The regulations also state that 
the appointment of organizations with design responsibilities should 
be based on their DfS capability. However, there is currently no robust 
systematic approach for establishing the DfS capability level of design 
firms.

The UWE Bristol-led research will develop a web-based DfS capability 
“maturity indicator” tool that will offer an improved approach for 
accessing the DfS capability of construction supply chain organizations 
involved in architectural and engineering design.

“In order for firms with design responsibilities to produce inherently 
safer designs for construction, maintenance, and use of built assets, 
they need to have the appropriate level of capability maturity,” Manu 

said. “The question then is how can this level be reliably assessed when 
existing schemes do not fully enable that? Furthermore, in line with 
the popular maxim, ‘If you can’t measure it you can’t improve it,’ a 
bigger question is how can firms improve their capability when they 
are unable to systematically ascertain their current level in the first 
place?”

The project, funded by the UK Engineering and Physical Sciences 
Research Council, is being undertaken by an international research 
team of academics and practitioners from the Health and Safety 
Executive, Heathrow Airport, Mott MacDonald, Bam Construction 
Limited, ISG, Nick Bell Risk Consultancy, GCP Architects, Safety in 
Design, Loughborough University, and East Carolina University. The 
project commences in October and will run for two years.

Liz Bennett, of Safety in Design (www.safetyindesign.org.uk), an 
organization that supports designers and decision makers in the built 
environment, said, “The Construction (Design and Management) 
Regulations 2015 require at Regulation 8 the skills, knowledge, and 
experience (SKE) for individuals and the organization capability 
for companies supplying services to construction projects. The 
construction industry struggles with what is meant by ‘organizational 
capability’ and how to demonstrate quickly and easily the necessary 
SKE. The capability maturity indicator tool will provide a much 
needed flexibility. It will recognize that companies develop and can 
improve, especially when benchmarking themselves against others in 
their sector and of their size. It will allow clients to define a level of 
maturity and to provide the appropriate level of support and fees to 
allow for effective project delivery. It is naive to suppose that every 
company has the same approach to health and safety in design and the 
same ability to engage effectively. The tool will allow for clarity for all 
stakeholders and the reduction of inappropriate assumptions.”

Michael Behm, Ph.D., professor in the College of Engineering and 
Technology, Department of Technology Systems, East Carolina 
University, said, “This research project will enable design organizations 
to assess and improve their understanding of, and ability to engage 
in, meaningful safe design. The project is important to the global 
design and construction sector, which continues to be plagued by a 
disproportional accident frequency and severity rate compared to other 
industrial sectors.”

Information provided by the University of the West of England (www.uwe.ac.uk).

Researchers seek tool to assess firms’ 
capability to ‘design for safety’
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