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From the publisher

MARK C. ZWEIG
mzweig@zweiggroup.com

Traffic trials
We had a great Hot Firm and A/E Industry Awards Conference in Boston last month. The Fairmont Copley Plaza 
hotel and mild Boston weather were fantastic; we had interesting and entertaining speakers; and the crowd of Hot 
Firm winners, Best Firm to Work For winners, and Marketing Excellence Award winners was inspirational. 

Of course, driving in Boston is always insane. They have their own driving etiquette — completely unique to the 
area. Turn left until someone hits you. Look straight ahead as you enter the tunnel because if you notice the other 
guy you’ll feel obligated to let him in. And then there are the rotaries or traffic circles, at one time fairly unique to 
Boston but seemingly gaining favor everywhere. 

The day before leaving for the Hot Firm and A/E Industry Awards Conference this year, my 24-year-old daughter, 
Anna, had the side of her car torn off while driving in a new rotary, or roundabout as we call them here in the 
heartland. According to the local police, there have been many accidents at this spot already. 

How can it be that transportation engineers tell us how safe these are and yet they can be a source of an elevated 
number of accidents? Because what works in one place may not work elsewhere. Local culture and experience are 
big factors, and they have to be considered. Just because people in Boston or D.C. are used to using them doesn’t 
mean they’ll work in Northwest Arkansas. 

All of this is just one more reason why being a transportation planner or traffic engineer isn’t easy. These projects 
are so complex — so heavily used and have so many variables to deal with — it’s amazing anything ever gets done 
or improvements ever get made. 

The October 2015 edition of Civil + Structural Engineer magazine is another great issue. A Firms in Focus feature 
discusses meeting 21st century human resources challenges. The Project + Technology Portfolio section includes 
articles on how Fitzpatrick Engineering Group compressed a construction schedule by eight weeks by sharing 
accurate structural model data with the detailer during the design phase; why “flow” should be considered as a 
critical component at the neighborhood level of design; Walter P Moore’s design of the $9.6 million reconstruction 
of Almeda Road in Houston to improve mobility while enhancing environmental integrity; and Lockwood, Andrews 
& Newnam’s involvement in the 150-mile-long Integrated Pipeline Project in Texas. 

All cool, interesting, and important stuff! So enjoy the October issue of Civil + Structural Engineer and thank you 
for reading

Being a transportation planner 
or traffic engineer isn’t easy. It’s 
amazing improvements ever get 
made.
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ENGINEERING OUR FUTURE

Back to school
Not too long after I graduated from college I was asked to return to my alma mater and participate in an 
event called Evening with the Pros. The event focused on seasoned and senior professionals who had become 
successful in engineering careers. I filled a new spot on the panel created for recent graduates. I was honored 
because the rest of the speakers were CEO’s, directors, and founders of impressive companies, and I was just 
starting my career as a design engineer. 

What was interesting to me is that I received most of the questions during the Q&A portion of the program. 
The other four speakers had incredible stories and advice from long careers in the industry, but I think that 
many of the students were most concerned about what awaited them immediately after graduation. 

Many of the questions centered on whether or not these engineering students should continue their education 
beyond a bachelor’s degree. They were really concerned with the short term. I get it. Today, students are 
becoming more and more interested in ROI — what’s in it for me?

My advice to the students then holds up now: You need to think about graduate school in the context of long-
term benefits. Does the additional education empower you now and later or just later? My MBA did not really 
directly benefit me monetarily until eight years after graduating. Some engineering jobs benefit immediately 
from an engineering master’s degree; some do not.  

You need to think about what graduate school does for you in the big picture, not simply in the context of 
money earned or position attained. For me, I wanted additional knowledge and I wanted it related to business. 
I was at a point where continuing school made sense to me. 

Many of you may be considering going back to school. Think about the costs in lifestyle, dollars, and 
distraction from your career. Consider the benefits in terms of the knowledge attained and potential for 
expanded career paths, increased responsibility, and increased compensation. It’s all about the big picture 
when building your career. That means the short term and the long term have to be in focus at all times!

The decision to go back for a 
master’s degree is not often 
clear cut

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

After my September column that highlighted how poor men are at understanding women, I thought a different 
idea may be appropriate. In 1916, Nora Stanton Blanch Barney was seeking to be the first woman to be 
granted and enjoy full membership in the American Society of Civil Engineers (ASCE), but she was denied 
associate member status by the Board of Direction. Now 99 years later, long after her death, ASCE has 
granted her an ASCE “Fellow” status. 

This brings to my mind a line from an Eagles tune: “My but we learn so slow, and heroes they come and they 
go, and leave us behind as if we are supposed to know why.” 

Today, ASCE has more than 20,000 female members, and women represent 17 percent of all U.S. civil 
engineers. “We want to recognize and appreciate those who have paved the way for today and tomorrow’s 
diverse leadership for ASCE and the engineering profession,” said Executive Director Thomas W. Smith 
III, ENV SP, CAE, F.ASCE. “Advancing her to the higher level of ASCE Fellow recognizes her significant 
contributions.”

To read the entire article about her amazing engineering career and see Nora’s picture, go to 
http://blogs.asce.org/asce-recognizes-stanton-blatch-barney-pioneering-civil-engineer-suffragist.  

For Stanton Blanch Barney, posthumously advanced to the status of ASCE Fellow demonstrates how far we 
have come in 100 years, but it also recalls how far the push for gender equality has to go.

If my September column hurt anyone’s feeling, I apologize and hope this column serves as an adequate 
apology.

DAVID EVANS, P.E., PLS, F.ASCE, is the founder (1976) and a member of the board of David Evans Enterprises, Inc., the holding 
company for David Evans and Associates (www.deainc.com), and the author of “Achieving Zero,” a book on the life of the firm. 
He can be contacted at david.evans@zweiggroup.com. 

Nora Stanton Blanch 
Barney receives 
ASCE Fellow status 
to recognize her 
contributions almost 
a century after being 
denied membership.

“ASCE Recognizes Stanton Blanch Barney” 
— ASCE NEWS, SEPT. 2, 2015 

“A man’s got to know his limitations.” 
— DIRTY HARRY, MAGNUM FORCE 

“Discouragement and failure are two of the surest steppingstones 
 to success” 
—Dale Carnegie 

Overdue Recognition
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Events

October

ASCE Convention
Oct. 11-14, 2015, New York
American Society of Civil Engineers Annual Convention topics include 
state of the industry and profession; professional, leadership, and 
technical training; cross-discipline technical projects; causes, effects, 
and mitigation of natural and man-made catastrophes; ASCE strategic 
issues and public policy; significant projects; and history and heritage.
http://asceconvention.org 

ACEC Fall Conference
Oct. 14-17, 2015, Boston
Panel discussions and keynote addresses from industry leaders plus 
more than 30 business management seminars; emerging leaders, sales 
and marketing, and legal forums; and CEO, CIO, CFO and architect 
sessions.
www.acec.org/conferences/fall-conference-2015 

Becoming a Better Project Manager
Oct. 14, 2015, Seattle
Oct. 15, 2015, San Jose, Calif.
Oct. 28, 2015, Austin, Texas
Oct. 29, 2015, Phoenix
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 

ICE BIM 2015
Oct. 21, 2015, London
Explore what can and can’t be achieved using BIM to operate and 
manage assets. Attendees will hear from experts who are maximizing 
the potential of BIM in disciplines such as health and safety, security, 
procurement, contracts, and sustainability.
www.ice-conferences.com/ice-bim-2015 

The Principals Academy 2.0
Oct. 22-23, 2015, Chicago
An updated version of Zweig Group’s 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

November

Design-Build Conference & Expo
Nov. 2-4, 2015, Denver
Education sessions are available in five tracks: Delivering Exceptional 
Outcomes; Best Practices, Trends and Research; Collaboration, 
Teamwork, and Leadership; Lessons Learned/Shared and Case Studies; 
and International and Infrastructure Marketplaces.
www.designbuildexpo.com 

The Year in Infrastructure 2015 Conference
Nov. 3-5, 2015, London
Bentley Systems’ annual global gathering of leading figures in the world 
of infrastructure design, construction, and operations will feature a series 
of presentations and interactive workshops exploring the intersection of 
technology and business drivers, and how they are shaping the future of 
infrastructure delivery and investment returns.
www.bentley.com/YIIconference 

M&A in a Day
Nov. 5, 2015, Miami
Interactive one-day session covers all phases of a transaction, from 
developing a strategy to post-deal integration. Attendees will learn how 
to strategically frame and effectively execute a transaction.
https://zweiggroup.com/seminars/maiad 

Concrete Convention and Exposition
Nov. 8-12, 2015, Denver
More than 1,500 engineers, architects, contractors, educators, 
manufacturers, and material representatives gather for more than 300 
committee meetings and 40 technical education sessions covering the 
latest research, case studies, and best practices.
www.aciconvention.org 

The Principals Academy 2.0
Nov. 12-13, 2015, Las Vegas
An updated version of Zweig Group’s 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

13th National Light Rail & Streetcar Conference
Nov. 15-17, 2015, Minneapolis
Sessions showcase the positive results being experienced in metropolitan 
areas that have embraced light rail and streetcar and explore new ways 
to plan, design, construct, maintain, and operate light rail and streetcar 
systems.
www.apta.com/mc/lightrail/Pages/default.aspx

December

Autodesk University
Dec. 1-3, 2015, Las Vegas
In addition to software classes and workshops, this annual user 
conference showcases thought leadership, case studies, and more.
http://au.autodesk.com 

National Accelerated Bridge Construction Conference
Dec. 7-8, 2015, Miami
Includes more than 110 technical presentations covering case studies, 
ABC research, advanced materials, and state experiences, plus 10 
preconference workshops and an exhibit hall.
www.2015abc.fiu.edu
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CIVIL + STRUCTURAL ENGINEER ONLINE

Every month, Civil + Structural Engineer provides additional columns and articles 
online to supplement the content in this print issue. Check out the following articles 
posted online with the October 2015 issue at www.cenews.com.

Delivering a new perspective with 3D modeling
Steel Detailing Online provides structural steel 
detailing using 3D modeling in the form of 
Autodesk Advance Steel software. The software 
enables automatic generation of shop drawings and 
erection plans, as well as CNC files and material 
lists. It also helps work out the constructability 
of a design and in competing for and winning 
projects that require BIM.

Read the entire article at http://tinyurl.com/
steeldetail-oct15

Project Profitability: Effective learning 
using storytelling and case studies
By Howard Birnberg, Association for Project 
Managers

Both storytelling and case studies are invaluable 
devices to improve the learning process. Each 
has its role in conveying information and is 
of great benefit to design and construction 
professionals seeking to learn new materials, 
improve performance on their current job, or 
learn a completely new job. Storytelling and case 
studies can convert a dull lecture into an exciting 
and rewarding learning experience.

Read the entire article at http://tinyurl.com/
projectprofit-oct15.

Advance Steel helps work out constructability of a design and supports streamlined collaboration with 
the extended project team.

• 3.67’ L x 78” W x 48” H

• Minimize cost by maximizing 
storage volume in a given footprint

• Min. installed storage volume              
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• Shorter length for easier handling
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• Features internal manifold for 
effi  ciency, design fl exibility and 
cost-eff ectiveness
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Recharger® 902HDbigthink
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Hybrid Buildings Foundation SolutionsFabric Structures 
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*RESTRICTIONS APPLY
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Ken Logsdon, Jr.

Tara Lake

Vikram Shrivastava, 

P.E., PMP, CFM, DWRE

Giovanni Posillico

Cody Pennetti, P.E.

Lia Michaels, P.E., 

PTOE

Christopher Simon, 

P.E., CCM

Jane Graham, AIA

Katie Yee

Timothy Sullivan, P.E. David Wilcock, P.E. Anthony Pincherri, P.E. Mark McClintock, P.E., 

LEED AP

Grady Smith

Dewberry recently announced five promotions. Ken Logsdon, Jr. was 
promoted to senior associate in the firm’s Fairfax, Va., office. He directs 
performance management and technology integration for water resource 
engineering projects. Vikram Shrivastava, P.E., PMP, CFM, DWRE, 
was promoted to associate in the firm’s Fairfax office. He has more than 
15 years of experience in water resources engineering, concentrating in 
flood hazard mapping, hydrologic and hydraulic analyses, and levee fail-
ure. Cody Pennetti, P.E., also was promoted to associate in the firm’s 
Fairfax office. He specializes in site infrastructure design and has more 
than nine years of experience as a project civil engineer. Christopher 
Simon, P.E., CCM, was promoted to associate in the firm’s Gainesville, 
Va., office. He specializes in traffic engineering, quality assurance/con-
trol, and construction management. Nat Ballard was promoted to asso-
ciate in the firm’s Lanham, Md., office. His project management respon-

sibilities have included zoning document preparation and preliminary 
design for a variety of mixed-use and residential developments.

Katie Yee joined Latitude 33 as director of business development and 
marketing. She has more than 13 years of marketing experience in 
San Diego working in housing, construction, and engineering. Tara 
Lake and Giovanni Posillico were recently promoted to partners at 
Latitude 33. Lake’s experience includes more than 17 years of working 
in private- and public-sector urban planning. Posillico’s background 
includes civil engineering land development, urban infill, single fam-
ily and multi-family residential, as well as commercial, military, and 
institutional projects.

Lia Michaels, P.E., PTOE, a member of Hubbell, Roth & Clark, Inc.’s 
(HRC) traffic department, received the Institute of Transportation En-
gineers (ITE) 2015 Rising Star Award for the Great Lakes District. She 
was one of 10 award recipients being considered for the ITE Young 
Member of the Year Award. Also at HRC, Jane Graham, AIA, re-
joined the firm as associate, returning to HRC after serving as opera-
tions director for a global property group in Florida. She will provide 
architectural and industrial facilities design expertise. Timothy Sul-
livan, P.E., also rejoined the firm as senior associate, leading project 
management efforts and providing technical engineering expertise for 
major wastewater treatment projects.

VHB announced additions to its Transit & Rail practice. David Wil-
cock, P.E., rejoined the firm’s Transit & Rail team in Boston as na-
tional director. His more than 20 years of experience encompasses all 
transit and rail modes. Anthony Pincherri, P.E., joined the firm as 
senior manager, Transit and Rail in New York City. He has extensive 
experience in rail operations analysis and simulation modeling of mul-
tiple rail infrastructure planning projects on the Northeast Corridor. 
Mark McClintock, P.E., LEED AP, joined VHB as director of en-
gineering, Transit & Rail in Tysons, Va. His experience includes all 
aspects of rail transit design including systems, stations and wayside 
facilities, yards and shops, civil and right-of-way, and environmental 
compliance. Grady Smith, director of Southeast Transit & Rail, re-
cently joined VHB as part of its acquisition of GMB. His transit and 
rail experience encompasses both the public and private sectors, serv-
ing as project manager on numerous transportation planning studies.

ON THE RISE Awards, 
promotions, 

and new hires
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Pape-Dawson Engineers’ 
50 years of growth

One of the largest engineering firms in Texas celebrates its family 
roots, impactful employees, and high-profile projects.

By Bob Drake

Profile

In August 1965, Gus Pape and Gene Dawson, Sr., founded Pape-Dawson 
Engineers in San Antonio, Texas, with the goal of providing quality civil 
engineering services with a high level of integrity. The pair did all of their 
own engineering, surveying, drafting, computations, and handwriting of 
field notes, while Lily Pape, Gus’s wife, served as the company’s first 
office manager.

Fifty years later, the firm now provides professional engineering 
consulting services to public- and private-sector clients throughout the 
state, with technical expertise in transportation, land development, water 
resources, environmental, and surveying. Following its mission “to be 
the most respected engineering firm in our geographic and technical 
areas of practice,” Pape-Dawson Engineers has grown from its original 
staff of three to employ more than 400 professionals, and is one of the 
largest engineering firms in Texas.

The co-founder’s sons — Gene Dawson, Jr., P.E., and Sam Dawson, P.E. 
— started working for Pape-Dawson Engineers as teenage interns in the 
early 1980s. Upon college graduation, Gene Jr. started working full time 
at Pape-Dawson in December 1982, and Sam in December 1983, and 
both received their Professional Engineer licenses in 1988. 

“When Sam and I were children, our family vacations always included a 
stop at a significant ‘engineering’ site,” Gene Jr. said. “Our interest in the 
field was piqued at a very young age.”

As the firm continued to grow in the 1980s and early 1990s, the 
ownership group was further expanded to include additional officers. 

Gus Pape retired in 1984, but Gene Dawson, Sr., remains involved as 
chairman emeritus of the board. In 1997, Gene Jr. and Sam assumed 
their current positions as president and CEO, respectively. The third 
generation — Gene Jr.’s son Trey and Sam’s son Taylor — are poised to 
continue family leadership in the firm.

Sam offered the following advice to family owned or led engineering 
firms seeking to involve the next generation in the business: “Trust the 
next generation. They are better and smarter than you think. To the older 
generation — let go. To the younger generation — be patient.” 

Today, Pape-Dawson is a privately held corporation, owned and 
overseen by a group of officers with authority to act on company affairs. 
Reporting to the officers are vice presidents responsible for groups of 
project managers, engineers, surveyors, geologists, CAD operators, and 
technicians.

“Pape-Dawson is unique because of our people,” said Gene Jr. “We have 
many long-term employees who have made a tremendous impact on our 
company and the communities in which they live and work. It’s these 
people that make our company great, and without them, we couldn’t 
produce our projects on a daily basis.”

High-profile projects
Pape-Dawson attributes its growth to a core client base with which it has 
partnered extensively over the years, sharing common ideals, including 
understanding the importance of building responsible, quality projects 
that benefit the region.
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The firm’s involvement in high-profile projects began in the early 1980s 
when the City of San Antonio embarked on the $440 million San Antonio 
Wastewater Facilities Improvement Program that involved upgrading 
sanitary sewer lines and building new and expanded wastewater 
treatment facilities. Pape-Dawson played a lead role in the program, 
providing project management, planning, design, and construction 
administration.

Among the large Pape-Dawson projects during this era were the Texas 
Research Park, SeaWorld of Texas, Six Flags Fiesta Texas, Hyatt Hill 
Country Resort, La Cantera Resort, Dominion, Westover Hills, Retama 
Park, Quarry Golf Course, and Quarry Market Place. Accomplishments 
also include serving as project civil engineer on numerous corporate 
facilities including Valero Energy, Citicorp, USAA, Capital Group, 
Ultramar Diamond Shamrock, World Savings and Loan, WorldCom, 
Clear Channel Communications, Chase Bank, and Harcourt Brace.

In 2005 Pape-Dawson merged with Austin, Texas-based Huffcut and 
Associates, Inc., establishing an Austin office. In 2007 the firm expanded 
its San Antonio operation with the acquisition of Overby Descamps 
Engineers. Pape-Dawson further expanded its geographic service area 
by establishing an office in Houston in 2009, an office in Fort Worth in 
2013, and an office in Dallas in 2014.

Other high-profile projects throughout the state include Texas State’s 
Bobcat Stadium in San Marcos, the Pearl Brewery redevelopment and 
AT&T Center in San Antonio, Hero Way (US 183 to CR 269) in Austin, 
and the Dallas National Golf Club in Dallas.

Pape-Dawson also expanded its scope of services to include transportation 
and environmental services. The firm provided planning and engineering 
for San Antonio’s Wurzbach Parkway and was part of a design team 
to prepare plans for the complex Loop 410/US 281 interchange. Pape-
Dawson also led a group of consulting firms in designing and providing 
management oversight for the San Antonio Water System’s (SAWS) 
construction of a water recycling system costing more than $100 million. 
This project provides approximately 35,000 acre-feet of non-potable 
water for industry and agriculture, reducing dependence on the Edwards 
Aquifer.

Some of Pape-Dawson’s more recent projects include the SAWS 
Medio Creek Recycling Center Expansion, Briggs Ranch golf club 
and community, Stevens Ranch mixed-use development, Alamo Ranch 
community, Brooks City-Base mixed-use development, Hyatt Regency 
Lost Pines Resort and Spa, The Rim shopping center, Port San Antonio, 
US 281 North Feasibility Study, the Shops at La Cantera, the Toyota 
Tundra Assembly Plant, and the 1,000-room J.W. Marriott San Antonio 
Resort and Spa and TPC Golf Course.

Challenges and opportunities
Like all civil and structural engineering firms, rapid changes in 
technology have significantly impacted Pape-Dawson’s operations and 
projects during the last 10 years, and the firm has embraced the benefits 
such changes can provide. 

“Technology has become so advanced that it has transformed our 
business completely,” Sam said. “We can now see projects three-
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Information provided by Pape-Dawson Engineers.

dimensionally, we can produce plans at a faster pace, and we can visually 
present the projects to clients so they are better able to conceptualize the 
final product.” 

But Pape-Dawson highlighted challenges that it — and similar firms 
— can expect to face during the next five years. Finding a qualified 
workforce is becoming increasingly challenging. This shortage leads to 
inflation of labor costs, which directly affects the company’s bottom line.  

Additionally, managing the costs of government mandates and an 
unpredictable regulatory environment make long-term decision-making 
extremely challenging. It’s difficult to effectively lead an organization 
when the “rules of the game” are inconsistent.   

Nevertheless, the firm said it continues to embrace the founders’ core 
values: Owners and employees remain dedicated to maintaining integrity 
and competence, developing solutions in the best interest of clients 
and the public, supporting and developing employees, and positively 
contributing to the community.

“We always tell our employees that if all Pape-Dawson does is produce 
plans that put projects on the ground, then we are a failure as a company 
— we have to be bigger than that,” Sam said. “We have to be about 
touching lives, transforming lives, making a difference in people’s lives.”

One of Pape-Dawson’s more recent projects is the 1,000-room J.W. Marriott San Antonio Resort and Spa and TPC Golf Course north of San Antonio. 
Photo: Pape-Dawson Engineers

Among Pape-Dawson’s high-profile projects is the AT&T Center in San Antonio. 
Photo: Pape-Dawson Engineers

Pape-Dawson Engineers
Established: 1965
Headquarters: San Antonio, Texas
Size: More than 400 employees in five offices
Ownership: Privately owned
Website: www.pape-dawson.com 
Primary services: Land development, transportation, water resources, 
environmental, and surveying
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The 21st century has presented a variety of new and interesting challenges 
to architectural and engineering (A/E) firms across the United States. 
While a firm could once be successful based on its technical prowess 
and client relationships, today’s leaders are faced with increasing 
challenges that include potential litigation, employee relations, employee 
professional/personal development, technical resources, competitive 
compensation and benefits, and an increased focus on employee work/
life balance. While success was once driven by professional expertise, 
it is now driven by the continually changing needs of employees and 
their growing expectations. Learning how to be innovative is essential 
to survive. 

The workforce and workplace have changed dramatically during the last 
decade. Thanks to enhancements in technology, employees are never 
completely “off the clock.” Additionally, the ability to work from home 

using the Internet has increased employees’ desire to work remotely and 
presents an inherent reluctance to come into the office. This presents 
various management challenges. Should a manager trust that employees 
are as productive while at home as they would be in the office? Is it fair to 
expect immediate response to an email sent after the close of traditional 
business hours?

Also, in an age of immediate gratification and corporate right-sizing, 
employees are not as patient as they once were to “pay their dues.” As 
a result, employees are increasingly not as loyal to their employers, are 
looking out for their interests, and are more willing to job shop. They 
also look for quick advancement opportunities that may not always be 
feasible in a workplace that includes a more diversified age range than 
ever before. They want dynamic and continuous training and professional 
growth opportunities. They want more and they want it now. Adding to 
the mix are the realities and complexities of employment law, a growing 
list of compliance rules and regulations, and a company leadership often 
reluctant to acknowledge them. 

To address these and other challenges, American Council of Engineering 
Companies (ACEC) Texas held its first human resources (HR) workshop 
in June 2015 with HR professionals from 20 member firms statewide. 
The ACEC Texas meeting sought to collect input from industry HR 
experts, discuss varying perspectives to help shape future best HR 

FIRMS IN FOCUS

Meeting 21st century 
human resources Challenges

A/E firm success requires meeting employees’ 
changing needs and growing expectations.

By Victoria Morgan, SHRM-SCP, SPHR, and Michael Hancock
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practices for its member firms, identify common personnel issues, and 
brainstorm solutions with others who experienced similar challenges. 
From this, the team then collaborated to develop future steps. 

Compliance challenges  
Discussion included a variety of compliance challenges, including 
Equal Employment Opportunity Commission (EEOC) mandates for fair 
hiring and applicant tracking, various mandated reporting requirements, 
Affirmative Action Plan development and updates, employment 
handbook and policy updates, and required versus suggested trainings 
for employees.   

Interestingly, across the board, HR professionals did not feel adequately 
supported by their firms’ leadership. Attendees were polled as to whether 
the senior leadership at their respective firms served as “barriers” or 
“supporters” with regard to HR issues such as anti-harassment and ethics 
training. HR professionals are acutely aware of heightened employment 
law requirements in a society that is increasingly becoming more 
litigious. 

While many of the member firms represented had been in business 
for significant periods of time (the span was 20 to 80 years), 
discussions indicated that leaders often did not support the requests 
and recommendations of their HR staff to meet compliance mandates 

and/or industry best practices. This alarming disconnect is frustrating 
to HR team members, who are acutely aware of the potential business 
consequences and costs related to non-compliance.   

Other factors leading to the pushback include a more traditional 
leadership base focused more on the bottom line than employee relations. 
While leaders could once successfully push their employees to focus on 
utilization and profitability, employees are now pushing back for training 
and flexibility. This change has been relatively sudden and the adjustment 
by leadership has been slower. The HR experts concluded that the answer 
to this challenge is complicated and depends on the individual needs of 
each firm. Effective HR leaders have found that a consultative approach 
that includes working collaboratively with leadership to find the best 
solution for their firm is more successful.   

Leadership and employee development  
The group agreed that employees of engineering firms are voracious, 
lifelong learners and complex technical problem solvers with an 
unwavering commitment to analytical thinking and doing the right thing. 
Often, as these employees are promoted into positions of supervision, 
they have not, or in some cases, do not want to develop the management 
skills necessary to lead themselves and others. Discussion included 
various approaches to leadership coaching, in-house versus consultant-
led employee training, and an innovative approach to mentor programs. 
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Organizations are committing significant business resources (program 
costs, employee time, lost production, etc.) to various training programs 
to help transform these analytical thinkers into effective managers. Are 
these programs effective? How can we measure this effectiveness? Do the 
employees’ perceptions match the firm’s expectations? When examining 
the effectiveness of training, the group determined that a good gauge 
included employee satisfaction surveys and personalized growth plans, 
as well as stay and exit interviews. 

Today’s technology offers employees the potential for training programs 
on anything imaginable. Determining the best course of action may lie 
in developing an individualized plan for each employee. Many firms 
are beginning to conduct annual individualized employee growth plans. 
Determining how each individual desires to grow and matching that 
information with the focus of the business will ensure that employees 
get the training that will be instrumental in their success and the firm’s 
success. 

Recruiting challenges  
Another challenge is the shortage of qualified candidates in the A/E 
industry. Not only are the candidates in short supply, they seem to have 
turned the tables on employers. In addition to candidates accessing a 
potential employer’s website to get information about the company, they 
are also looking at personal social media pages of their future supervisors 
and co-workers before they make their decision to join the firm. What are 
they looking for? Are future co-workers complimenting the firm’s staff 
and policies and posting pictures of fun events — or are they complaining 
that they had to put in additional work hours during the weekend. So, 
even when firms are offering a great job with good potential for career 

growth at a solid salary, the fact that their potential supervisor (or his/her 
spouse) made a few comments on Facebook about missing their child’s 
softball game might be enough to sway the candidate’s decision not to 
accept the offer to join the firm.  

Social media challenges continue — employees are all networking on 
LinkedIn, Facebook, and Twitter. The good news: Candidates can see 
what a great workforce the firm has. The bad news: Recruiters from other 
firms have much easier access to the firm’s most important business asset 
— its human capital. 

What can firms do to address this challenge? Firms should commit to a 
continuous strategy of staying relevant and connected to their employees. 
Develop and enhance the employer’s unique brand. Share business 
successes, recognize individual employee and team efforts, announce 
new babies and marriages, etc. Recognize, reward, celebrate … repeat. 
Work with other departments, such as marketing, to reinforce all things 
positive in a variety of media.

Communication challenges
The group also discussed the importance of a firm’s communication style 
and practice to its internal culture. In other words, effective and engaged 
communication equals an effective and engaged culture. Of significance, 
although there are various ways to communicate 24/7, many engineers, as 
well as firm leaders, tend to view communication skills as uncomfortable, 
non-technical “soft” skills. Through surveys, employees have indicated 
that they are not getting the amount of communication they want, the 
type of communication they need, in the style and format(s) that they 
prefer. 

http://www.uniform-es.org/Pages/default.aspx
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Getting out of a Market 
When to refocus the firm and say goodbye to a favored sector.

By Rich Friedman

In an ideal world, the marriage between a firm and its favored markets 
would last forever. However, in the real business world, sometimes 
large-scale changes are needed.

It might be that the phone has stopped ringing due to an economic 
downturn in that sector. It might be a new development that changes the 
competitive landscape. It might be that the market is the same but your 
firm is changing.

Jettisoning an entire market sector is not a light decision. It’s one that 
should be made only after a clear analysis, including external data 
gathering from clients and prospects. That said, sometimes the soul 
searching required to change course is necessary. Following are two 
examples of when “goodbye” was the right move.

When transportation planning firm Nelson/Nygaard (San Francisco) was 
getting started in the early 1990s, the rural public transit market provided 
a large percentage of its work. But as the firm grew, there were tough 
calls to make about whether this was a business they could stay in.

The firm, which now numbers 120 staff and offers transit, paratransit, and 
multimodal planning, was still doing great work for those clients, said 

President and COO Paul Jewel. Yet, they found themselves competing 
with rural 10- to 15-person firms that could deliver projects more cost 
effectively.

After a few years of pressing on, the retirement of a senior staffer who 
had championed this sector triggered an important conversation at the 
firm’s annual business development strategy meeting. It soon became 
clear that not only was the firm challenged to make money in that market, 
internally, the enthusiasm wasn’t there.

“We found that our staff wasn’t interested in chasing that market,” Jewel 
said. Younger staff members were more geared toward urban planning 
and they wanted to work in urban environments. 

Choosing your focus
At the start of John Cowdery’s 10-year run as the CEO of 400-person 
environmental consulting firm Jones & Stokes Associates (Sacramento, 
Calif.), now a part of ICF International, the 2001 economic downturn 
was challenging everyone. Cowdery and his leadership team made the 
tough call to refocus the firm, starting with a hard look at which markets 
they did and did not want to work in.

“We employed a ‘follow the money’ strategy along with geographic 
expansion,” Cowdery said, who is now senior vice president and 
environmental services director at 3,200-person engineering and 
construction management firm TRC Companies, Inc. (Lowell, Mass.). 
That meant moving away from commoditized work to partnering with 
higher-end clients. They walked away from work such as underground 

How can we make our firm’s communication more effective? How can 
leadership better understand and address its audience? How can we 
maximize the strengths of our individual employees to ensure growth 
and success for our firm? Well, it seems that as far as communication 
goes, more is better. Potential solutions include internal newsletters to 
inform employees about everything that’s happening in the firm from 
big pursuit wins to the upcoming bowling tournament. Also, using social 
media venues to launch an intranet “guest” blog allows an employee to 
comment and learn new and interesting facts about his/her co-worker two 
cubicles down. Additional solutions can be as simple as an anonymous 
comment/suggestion box located on the firm’s internal website or even 
outside of the HR manager’s office, allowing employees to anonymously 
comment on everything from a micro-managing supervisor to the 
condition of the bathrooms.  

Rather than the traditional Gallup employee survey platform, several 
firms reported the use of “pulse” surveys to poll their employees more 
frequently and to take a deeper dive on particular topics such as employee 
development, the firm’s leadership team, and health insurance benefits. 
It is absolutely imperative for leadership to acknowledge employees’ 
comments and concerns and to take visible and relatively quick action 

on these items. If the action suggested is not feasible for one reason 
or another, it is still important to address the situation while it’s on the 
employees’ minds. Several firms use regularly scheduled company-wide 
meetings to share information about the health of the business, employee 
updates and awards, and to announce what’s coming up on the schedule.

Today, more than ever, A/E firms must address their HR challenges 
head on to maintain their competitive edge. Firms that address these 
challenges and invest in their greatest resource — employees — will be 
able to achieve long-lasting growth. The once one-dimensional and static 
business operation is now multi-dimensional and dynamic, causing firm 
leaders to consider both profitability and employee satisfaction in a new 
light. Firm leaders should be aware that their HR stewards can play a 
critical and strategic role in driving the firm’s success.  

VICTORIA MORGAN, SHRM-SCP, SPHR, is a senior associate and human resources 
manager for Lockwood, Andrews & Newnam, Inc., a planning, engineering, and 
program management firm. She can be reached at vmmorgan@lan-inc.com. 
MICHAEL HANCOCK is the deputy executive director for ACEC-Texas in Austin, 
Texas. He can be reached at mike@acectx.org.

FIRMS IN FOCUS
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storage tanks, Phase 1 assessments, and asbestos and mold abatement, 
and clients such as schools and residential developers. The firm began to 
focus on energy, clean water supply, power, and utilities.

“We started with internal navel gazing, and that wasn’t very helpful,” 
Cowdery said. “Then we went to talk to clients in a way that we hadn’t 
talked to them before.” 

To solidify its direction, the firm talked to more than 100 clients, and 
conducted supplemental research from environmental business journals 
and competing firms. Jones & Stokes grew substantially as a result, and 
with dogged focus, they maintained that growth right through the next 
economic downturn. 

“It’s easy to look back and say our strategy worked, but it was very hard 
at the time to say no,” Cowdery said. “It is counterintuitive to how we as 
consultants have been trained, and it comes down to being grounded in 
what your firm does and what it doesn’t do. You have to decide that this 
is not a business you are going to be in anymore.”

It’s time to tell the clients
For both firms, backing away from a client sector didn’t mean abandoning 
good clients. They maintained a handful of strong relationships, but 
focused their marketing resources elsewhere. 

Nelson/Nygaard took a direct approach, contacting clients to inform 
them of the change in focus. They let them know in advance that they 
would not be responding to every RFP, and in some cases, when an RFP 
came in, called to explain why they would not be submitting.

“You never like to give up on a market because it feels like you’re letting 
people down,” Jewel said. “But you can’t do everything. You have to 
choose your battles and wisely determine your investments.”

As your firm evolves, a well-thought-out decision to leave a market may 
be a necessary growing pain that paves the way for future opportunity. 
Yet one of the biggest mistakes is not being decisive. 

It’s easy to rationalize hanging on to poor-performing client sectors, or 
let decisions drag on. But the costs are high — a fuzzy company vision, 
low morale, ill-conceived opportunity pursuits, and a lack of energy and 
money directed toward markets with potentially more satisfying returns.

Decisiveness requires a leadership commitment, strong data analysis, 
and a clear go/no-go process, Cowdery said. It’s the philosophy they 
aim for at TRC. “We want to differentiate ourselves by tackling tough 
problems, not ones we have to low bid or can’t be profitable with,” he 
said. “If your company is competing with 10 to 15 other firms, that’s 
when you start lowballing and that is the area to get away from.”

“Giving up on that market was a sign that we were growing up as a 
firm,” agreed Jewel. “That means taking on new challenges, markets, 
and opportunities. It’s good for the firm in the long term, but it’s tough 
in the short term.”

RICH FRIEDMAN is president of Friedman & Partners, a marketing and manage-
ment consulting firm serving the U.S. and Canadian architecture, engineering, 
environmental consulting, and construction industries. He can be contacted at 
rich@friedmanpartners.com or 508-276-1101.
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COMMERCIAL/INDUSTRIAL/GOVERNMENT

Project+Technology

When Octapharma determined that centralizing its storage and 
lab processing would save the company $1 million per month, 
accelerating the construction schedule of its new North Carolina 
facility was paramount. Fitzpatrick Engineering Group was able 
to compress the construction schedule by eight weeks by sharing 
accurate structural model data early and often with the detailer in 
the design phase. Using Bentley software, Fitzpatrick Engineering 
implemented a better, more efficient way to deliver structural steel, 
reduce RFIs and change orders, and help Octapharma save $2 million.

With $1 million per month on the line, meeting the tight schedule was 
crucial on this project. Technology and BIM have helped facilitate 
faster projects, but faster doesn’t always mean more efficient. Doug 
Fitzpatrick, president of Fitzpatrick Engineering Group explained: 
“Even though we work in BIM now, in 3D, most of our projects 
require delivery of 2D construction documents. The construction 
team, and ultimately the fabricator’s detailer, must then recreate 
its own 3D data from our 2D documents and do so in a fraction of 
the time that we had to create the 3D models in the first place. It is 
an outdated linear process still overly reliant on 2D drawings and a 
costly waste of effort on every project.”

New construction delivery processes (such as design-build, 
integrated project delivery, and fast tracking) seek to speed the 
process, but haven’t necessarily addressed the efficiency problem. 
“The traditional detailing process has simply been pushed earlier into 

the structural design phase,” Fitzpatrick said. “Sometimes there is a 
one-time electronic hand-off of structural information; a noticeable 
improvement, however, any information after that has to be recreated 
manually from 2D drawings.” 

This meant that the earlier the detailing started, the less design 
information there was to transfer electronically, and the more data 
the detailer had to recreate by hand.

Fitzpatrick Engineering Group used Bentley Systems’ RAM 
Structural System for structural analysis and design, AECOsim 
Building Designer for modeling, and MicroStation PowerDraft for 
drafting.

Bentley software’s interoperability made it easy for Fitzpatrick 
Engineering Group to collaborate. For this particular project, the 
architect, mechanical, electrical, and plumbing firms all worked in 
Revit; the contractor worked in Navisworks; and the freezer specialist 
worked in AutoCAD. 

“We shared our AECOsim model as a Revit model for the design 
and construction teams via the Integrated Structural Modeler (ISM),” 
Fitzpatrick said. “The ISM allowed us to easily update models for the 
team members on a weekly basis yet still leverage all the AECOsim 
features and functionalities that make our new process more efficient.”

Fitzpatrick Engineering Group realized that keeping the steel detailer’s 
data in 3D as long as possible was essential. With AECOsim Building 
Designer’s enhanced CIS/2 export, Fitzpatrick Engineering Group 
could share accurate model data repeatedly with the detailer during 
the design phase. This ensured the detailer had the most accurate 
and up-to-date information and virtually eliminated the need for the 
detailer to recreate data from 2D documents. Fitzpatrick Engineering 
Group and the detailer also worked to ensure the steel fabricator’s 
preferences were incorporated into the model.

Fitzpatrick Engineering Group was able to compress the construction schedule of Octapharma’s North Carolina 
facility by eight weeks by sharing accurate structural model data early and often with the detailer in the design 
phase.

AECOsim Building Designer creates a complete detailer 
model, ready for delivery of fabrication data 

to the steel supplier.

BIM shortens construction 
time for steel buildings

Sharing model data with detailer helps deliver 
steel faster and more efficiently.
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“The ability to share model data multiple times during the design 
phases of the project was the key component to meeting the 
demanding schedule,” Fitzpatrick said. “The process allowed us to 
reduce the traditional 12- to 14-week delivery time of the fabrication 
package down to just six weeks. Best of all, this new process enabled 
by AECOsim is sustainable. It can be applied to all of our projects 
going forward, allowing us to provide real value to our clients.”

With accurate data in an accessible format, the detailer eliminated 
errors reentering and recreating data. As a result, Fitzpatrick 
Engineering Group needed about one-third less time to review the 
fabrication package. 

“Because we can now reliably send accurate data, the menial task of 
checking lengths, section sizes, cambers, steel grades, and so on has 
virtually been eliminated,” Fitzpatrick said. “We can now focus our 
attention on the more unique aspects of our design.

“The ISM and IFC export have been key enablers in sharing our 
model data,” Fitzpatrick said. “They allow us to work in a robust 
Bentley analysis and design environment yet still provide useful 
information for other members of the design and construction team.” 

The link between RAM Structural System and AECOsim Building 
Designer also helped shorten the time needed to prepare construction 
documents. “With AECOsim we are able to produce accurate drawings 
quickly at any phase of the project,” Fitzpatrick said. “This speed and 
accuracy would not have been possible without AECOsim.”

Information provided by Bentley Systems Incorporated (www.bentley.com). 
The Octapharma Blood Plasma Facility Project was recognized as a finalist in 
the Innovation in Structural Engineering category in Bentley Systems’ 2014 Be 
Inspired Awards

With interoperability through ISM, complete construction drawings were created 
using RAM Structural System and AECOsim Building Designer.

A temporary floating sculpture above the Rose Kennedy Greenway spans the void 
where an elevated highway once split the downtown from its waterfront. The Big Dig 

enabled the space to be reclaimed as an urban park. Photo: Melissa Henry

Reconnecting Boston’s  
urban corridor

Arup provides structural engineering, lighting design, 
and custom software design and application for a ‘floating’ 

sculpture.

Arup served as the lead engineering designer for a half acre fiber net 
sculpture — titled “As if it Were Already Here” — designed by artist 
Janet Echelman of Studio Echelman. The sculpture was installed 365 
feet above Boston’s Rose Kennedy Greenway and spans up to 600 
feet between three high-rise buildings. 

Commissioned by the Rose Kennedy Greenway Conservancy, 
Echelman’s sculpture for Boston is an original design inspired by 
the transformation of the city’s waterfront following the Big Dig and 
creation of the mile-and-a-half long Greenway. It was unveiled on 
Sunday, May 3, 2015, and will remain in place through October 2015.

The sculpture is made by hand-splicing rope and knotting twine into 
an interconnected mesh of more than a half-million nodes. When any 
one of its elements moves, every other element is affected. 

“The artwork incorporates dynamic lighting elements, which reflect 
the changing effects of wind,” Echelman said. “Sensors around 
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the site register fiber movement and digitally measure tension on 
the ropes, which is expressed as colored light projected onto the 
sculpture’s surface.”  

Arup worked closely with Studio Echelman, Autodesk, and Shawmut 
Design & Construction to realize the artist’s vision of reconnecting 
the city over the Greenway. Arup’s primary role was to create the 
geometric and structural design for the prestressed rope network that 
supports and forms an integral part of the sculpture. The firm has 
developed custom in-house software that implements an “adaptive 
form-finding” algorithm to optimize the geometry and structure of 
the sculpture. The form-finding is part of an overall digital workflow 
from concept through fabrication.

Autodesk has donated custom software to Studio Echelman to 
design monumental sculptures. This technology enables Echelman 
to simulate the effects of gravity, wind, and weather as well as to 
imagine, design, and create the experience of her work. The Greenway 
sculpture is the second project that Autodesk has collaborated on with 
Janet Echelman. 

Autodesk developed a plug-in extension to Autodesk Maya that is 
used by Studio Echelman for exploring design concepts. This custom 
software provides a streamlined workflow for choosing various 
sizes, colors, and shapes of the artistic net. The software simulates 
the structure and shape of the design, allowing the studio to explore 
many different design options. The resulting designs can be reviewed 
interactively and in high-resolution imagery. Once a design is 
selected, the data required for structural analysis and fabrication is 
automatically generated.

“We have worked with many artists over the years, including Janet. 
Every project is unique and has its own evolutionary process,” said 
Patrick McCafferty, P.E., LEED AP, associate principal in Arup’s 
Boston office. “For this piece, the engineering and physical constraints 
of the site directly influenced the sculpture’s overall form. Our first 
task was to identify buildings with sufficient reserve capacity to resist 
the many tens of thousands of pounds of force the sculpture will exert 
in this particularly windy urban corridor of Boston. The building 
capacities and their geometric constraints directly influenced the 

Arup’s lighting design using 44 individually programmed LED lights enabled the 
artist’s vision of the sculpture to be realized in the nighttime. 

Photo: Melissa Henry
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Information provided by Arup (www.arup.com) and Autodesk (www.autodesk.com). 

form, density, and overall composition of the piece. As such, the 
sculpture can be viewed as the physical manifestation of the potential 
energy embodied within the Greenway itself. The result is stunning.”

Arup’s lighting design solution enabled the artist’s vision of the 
sculpture to be realized in the nighttime environment through careful 
coordination of lighting equipment that blends seamlessly within the 
urban fabric. Bringing the piece to life at night through the use of 
light was always a priority for this project, and creating a unique 
experience on the Greenway has been the result. 

“Designing the lighting to not only illuminate such a large piece, 
but also work with the existing Boston infrastructure was a huge 
challenge,” said Jake Wayne, P.E., LEED AP, senior lighting designer 
for Arup. “The result, however, is a brilliant realization of Janet’s 
vision for her art in the nighttime urban environment.”

Construction management firm Shawmut Design and Construction, 
Boston, is the general contractor for the Greenway’s Echelman 
sculpture, overseeing preconstruction, installation, and de-
installation. The Shawmut team provided preconstruction advisement 
to ensure constructability issues were integrated into the design and 
fabrication process. 

The 2,000-pound sculpture includes more than 100 miles of polyester 
twine and more than 500,000 knots. The prestressed rope network is 
constructed of hand-spliced ropes braided from Honeywell Spectra 
fibers and are, pound-for-pound, eight times stronger than steel 
cable. It is illuminated by 44 individually programmed LED lights. 
The longest span measures 600 feet and the project plan area of the 
sculpture is almost half an acre.

Watch a time-lapse video of installation of the sculpture at 
https://vimeo.com/126855070; and a video of the completed 
sculpture at https://youtu.be/avciVzTLb9Y.   

Janet Echelman’s sculpture was installed 365 feet above Boston’s Rose Kennedy 
Greenway and spans up to 600 feet between three high-rise buildings. 
Photo: Benjamin Johnson/Shawmut Design and Construction
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Researchers in the College of Engineering and Computer Science at Florida Atlantic 
University received a one-year grant from the Florida Department of Transportation 
to research and develop the use of unmanned marine vehicles for on-water bridge 

inspections. Photo: Florida Atlantic University

For many civil and structural engineering firms, universities have 
been important clients for design work as they endeavor to maintain 
attractive, functional, and sustainable facilities to attract top 
educators, researchers, and students. No less important for civil and 
structural engineers are the research results and applied technologies 
emanating from these institutions. While many research results may 
not be applied immediately to infrastructure design or construction, 
they do provide a view into industry trends and technologies to 
watch. This article summarizes some recent news from universities 
around the country.

USVs for bridge inspections
Researchers in the College of Engineering and Computer Science 
at Florida Atlantic University (FAU) received a one-year, $187,000 
grant from the Florida Department of Transportation (FDOT) to 
research and develop the use of unmanned marine vehicles for on-
water bridge inspections. Unmanned surface vehicles (USVs) are 
capable of operating autonomously without human intervention for 
prolonged periods of time. 

“Technological solutions that can help make the bridge inspection 
process less costly, more efficient, and safer for personnel are vital,” 
said Mohammad Ilyas, Ph.D., dean of FAU’s College of Engineering 
and Computer Science. 

Bridges that span warm seawater are especially susceptible to 
corrosion. The “splashzone” is the section of a bridge piling or support 
structure at the water’s surface where seawater repeatedly splashes 
and then evaporates in the wind and sun, leaving behind a thin residue 
of concentrated salt. The salt from this residue diffuses into bridge 
pilings and can quickly cause steel portions of the structure such as 
the rebar inside of concrete pilings to corrode. Regular examination 
of these bridge supports is important, and the FDOT inspects each of 
its 11,450 bridges at least once every two years, and more often when 
necessitated by age or structural concern.  

“The inspection of bridge pilings at the waterline and underwater can 
be difficult,” said Karl von Ellenrieder, Ph.D., principal investigator 
of the grant and professor in the Department of Ocean and Mechanical 
Engineering and associate director of the SeaTech Institute for Ocean 
Systems Engineering at FAU. “Fast flowing tidal currents, waves, 
strong coastal winds, and the presence of wildlife are common 
environmental factors that can make water-based bridge inspections 
difficult and sometimes dangerous for personnel.” 

Visual and tactile examination by divers is the primary method used for 
underwater bridge inspections. Tactile exams become necessary when 

the water is murky and human inspectors must touch or feel bridge 
structures to detect flaws, damage, or deterioration. Furthermore, it 
can be difficult to quantify the results of this technique. 

USV research advances that are particularly promising for bridge 
inspection include automatic path planning, where new vehicle 
trajectories can be updated in real-time based on mission goals and 
vehicle state; remote supervisory control, where a remote human 
user can update a USV’s high-level mission on-the-fly; and active 
mapping, where USVs can be used to automatically build and update 
a map of their operational environment. 

von Ellenrieder and his team will provide recommendations to the 
FDOT on how USVs can be best used to conduct or assist bridge 
inspections. As part of the project, they will perform several on-
water, proof-of-concept, USV-based bridge inspection demonstration 
experiments in collaboration with the Gulf Unmanned Systems 
Center of Carrabelle, Fla., at sites in northern Florida using a USV 
developed at FAU.

Information provided by Florida Atlantic University (http://fau.edu). 

ERCs to advance resiliency and sustainability
The National Science Foundation (NSF) invested $55.5 million in 
three new Engineering Research Centers (ERCs) to address national 
challenges in energy, sustainability, and infrastructure. Of particular 
interest to civil and structural engineers are research efforts in water 
treatment and geotechnics.

The NSF Nanosystems Engineering Research Center for 
Nanotechnology Enabled Water Treatment Systems (NEWT) will be 
led by Rice University in partnership with Arizona State University, 
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The NEWT Nanosystems ERC will pursue high-performance and easy-to-deploy 
water treatment systems that can turn both wastewater and seawater into clean 
drinking water. The modular treatment systems, which will need less energy and 
fewer chemicals, will safely enlist the selective properties of reusable engineered 
nanomaterials to provide clean water at any location or scale. 
Image: NEWT/Rice University

the University of Texas at El Paso, and Yale University. The NEWT 
Nanosystems ERC will pursue high-performance and easy-to-deploy 
water treatment systems that can turn both wastewater and seawater 
into clean drinking water. The modular treatment systems, which will 
need less energy and fewer chemicals, will safely enlist the selective 
properties of reusable engineered nanomaterials to provide clean 
water at any location or scale.

“The NEWT drinking water system will be able to produce drinking 
water from any source, including pond water, seawater, and floodwater, 
using solar energy and even under cloudy conditions,” said Co-
principal Investigator and NEWT Associate Director for Research 
Qilin Li, associate professor of civil and environmental engineering, 
chemical and biomolecular engineering, and of materials science and 
nanoengineering at Rice. “The modular treatment units will be easy 
to configure and reconfigure to meet desired water-quality levels. 
The system will include components that target suspended solids, 
microbes, dissolved contaminants, and salts, and it will have the 
ability to treat a variety of industrial wastewater according to the 
industry’s need for discharge or reuse.”

NEWT will focus on applications for humanitarian emergency 
response, rural water systems, and wastewater treatment and reuse 
at remote sites, including onshore and offshore drilling platforms for 
oil and gas exploration.

The NSF Engineering Research Center for Bio-mediated and Bio-
inspired Geotechnics (CBBG) will be led by Arizona State University 
in partnership with the Georgia Institute of Technology, New Mexico 
State University, and the University of California, Davis. The CBBG 
ERC will investigate natural underground biological processes 
to engineer the ground in ways that reduce construction costs 
and environmental impacts while mitigating natural hazards and 

existing environmental degradation. Transformational new ground 
engineering methods will improve the sustainability and resiliency 
of civil infrastructure systems, including bridges, buildings, 
underground construction, and resource exploration.

Much of CBBG’s work will concentrate on developing bio-based 
methods of strengthening soils as a way to produce more solid 
ground for building foundations and to prevent erosion. For example, 
researchers will explore the use of microbial organisms to help 
stabilize soils. Certain kinds of microbes produce an enzyme that 
can cause calcium carbonate to precipitate in porous soils, thereby 
hardening the ground, making it more resistant to erosion and 
providing a stronger foundation for construction. Calcium carbonate 
precipitation can also be used in lieu of portland cement to stabilize 
pavement subgrades and to create “bio-bricks” — soil particles 
that are bound together into building blocks for infrastructure 
construction.

Other efforts will involve attempting to figure out how to equal the 
performance of trees in their natural ability to stabilize soil against 
erosion and to provide support against wind and other loads through 
their root systems.

Read more about the center on the CBBG website at http://www.
biogeotechnics.org/home. 

Information provided by the National Science Foundation (www.nsf.
gov), Rice University (www.rice.edu), and Arizona State University 
(www.asu.edu). 

Pavement friction measurement
In a project funded by the Federal Highway Administration (FHWA), 
the Virginia Tech Transportation Institute has welcomed the first 
Sideway-force Coefficient Routine Investigation Machine (SCRIM) 
to the United States. The project objective is to assist states in the 
development of Pavement Friction Management Programs and 
demonstrate continuous friction and macro-texture measurement 
equipment.

The project is led by Gerardo Flintsch, director of the institute’s 
Center for Sustainable Transportation Infrastructure and a professor 
with Virginia Tech’s Charles E. Via, Jr. Department of Civil and 
Environmental Engineering. “The continuous friction measurement 
equipment has the potential to pinpoint pavement sections where the 
probability of crashes is greater,” Flintsch said.

The instrumentation is housed in a Volvo VHD 430 model truck 
that will continuously measure friction, cross-slope, macro-texture, 
grade, temperature, and curvature while driving as fast as 50 mph. 
These various measurements will be cross-referenced with crash data 
to identify potentially high-risk friction areas that can be treated.

“This system is unique because with one data collection pass on the 
road, we will collect data that allows us to segment the road network 
into friction demand categories,” said Andrew Mergenmeier, FHWA 
senior pavement and materials engineer. “For example, in areas 

www.nsf.gov
www.nsf.gov
http://www.biogeotechnics.org/home
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where the potential for conflict is greater, such as tight horizontal 
curves, this data can inform the need for a countermeasure.”

Information provided by the Virginia Tech Transportation Institute 
(www.vtti.vt.edu). 

Test chamber for geotechnical problems
A test chamber developed at Purdue University allows engineers to 
simulate what happens to soil underground during the installation of 
piles and other structural elements. The system can be used to study 
many types of geotechnical structures during both their construction 
and service life, said Rodrigo Salgado, a professor of civil engineering. 

“The nice thing about the chamber is that it can be used to study many 
geotechnical problems for which there are neither experimental data 
nor theoretical solutions,” he said.

Researchers have demonstrated the system with cone penetration 
testing, which can reach depths in excess of 100 feet and is often used 
to estimate the properties of soil before installing structures.

The system consists of a half-circle-shaped chamber, 1.2 meters tall 
and 1.6 meters wide, with a transparent window in the side. A series 
of images is taken with cameras and a digital microscope as the 
cone penetrometer probe is pushed into the sand. The sand contains 
colored particles that allow researchers to track the movement of soil 
particles with a technique called digital image correlation (DIC). The 
researchers also developed a mechanism that precisely controls the 
density of the soil by uniformly “raining” the sand into the chamber 
through holes in a disc-shaped “pluviator.”

One limitation of current methods of interpreting cone penetration 
is that there is “no rigorous theoretical solution of the penetration 
problem,” Salgado said. The problem is complicated by the fact that 

soil sometimes behaves as a solid — when stresses are below certain 
limits — and sometimes as a fluid, when those limits are exceeded. “It 
is very difficult to analyze a problem like this where you are pushing 
something into the ground because you have this flow aspect to it, but 
then you may have soil just around it that is still like a solid,” he said.

Experiments using the chamber will provide data for development 
of models and also to validate new models. Images were shown 
to precisely track the displacement of soil in the cone penetration 
experiments.

“The DIC method allows you to model it from an experimental 
viewpoint because you can actually see what’s happening so you 
can track particle groupings in images, calculate deformations, how 
much flow has happened, and so on,” Salgado said.

Research findings reveal new details about how the cone penetration 
tip displaces soil differently at specific depths. Such research could 
lead to improved structures. For example offshore structures often 
are founded on carbonate sand deposits, which undergo much more 
severe “particle crushing” than silica sands upon loading. Properly 
designing pile foundations for platforms and wind turbines is essential 
for safe and economical energy production in onshore and offshore 
environments.

“The challenges posed by carbonate sands, due to their crushability 
and resulting different mechanical response, are well illustrated by the 
case of Woodside’s North Ranking A platform in Western Australia,” 
said Monica Prezzi, a professor of civil engineering. “Overestimation 
of pile capacity from designing in carbonate sand using methods 
developed for silica sand was a costly lesson, with $340 million in 
1988 Australian dollars spent on remedial work.”

The chamber is the first such large-scale system for geotechnical 
research, enabling the study of problems with axial symmetry, 

Purdue University civil engineering professor Monica Prezzi (left) works with doctoral student Fei Han to operate a new test chamber 
that allows engineers to simulate what happens to soil underground during the installation of piles and other structural elements. 

Photo: Purdue University/Mark Simons
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“or symmetry with respect to plane” that would not otherwise be 
possible, Prezzi said. It is housed in Purdue’s Robert L. and Terry 
L. Bowen Laboratory for Large-Scale Civil Engineering Research 
and has been used to study problems of interest to the Center for 
Offshore, Foundation and Energy Engineering at Purdue.

Information provided by Purdue University (www.purdue.edu). 

Nuclear facility seismic safety
The seismic safety of nuclear facilities and systems will be examined 
in a multi-year, multi-million dollar, federally funded project to study 
the influence of soil on building behavior during earthquakes. The 
University of Nevada, Reno’s Structural Engineering Laboratories are 
at the center of the project that will first construct one of the world’s 
largest soil box/shake table systems, and then use it to investigate 
soil-structure interaction at a scale not previously possible.

The new shake table and massive soil box — holding about 500 tons 
of soil — will be located in the Rogers-Weiner Large-Scale Structures 
Laboratory. This high-bay lab, with its 35-foot-high ceiling, will 
accommodate the 25- by 25-foot table and box, which will have an 
approximate height of 20 feet. Large hydraulic actuators will shake 
the soil in simulated ground motions of various levels of intensity.

The university’s civil and environmental engineering department 
will receive $4.8 million for the design and construction of the 
soil box and its shake table. This will be followed by a three-year 
experimental program to study soil-structure interaction and validate 
numerical computer codes for predicting the interaction between 
large buildings and their underlying soils. These codes are being 
developed by researchers at the University of California, Davis, who 
are collaborators in this project.

The overall objective of this collaborative multi-year project is to 
develop advanced computational tools for modeling and simulating 
the earthquake response of nuclear facilities, including the effects of 
soil-structure interaction. 

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

Tornado panels
With the 2011 Alabama tornado catastrophe still lingering in the 
minds of many, University of Alabama at Birmingham (UAB) 
research has led to creation of new technology designed to help save 
lives in a natural disaster. In June, UAB’s tornado panels, designed to 
protect against flying debris, were installed as an integral component 
of a safe room in a new construction home in the Montgomery, Ala., 
area. This installation comes after four years of research, testing, 
approvals, and manufacturing.

Uday Vaidya, Ph.D., professor and chair of UAB’s Department of 
Materials Science and Engineering, worked with Storm Resistant 
Systems and Cooper Structural Engineers to scale the panels for use 
in this home. The safe room is designed in accordance with FEMA 
standards to withstand 250-mph winds and was built to remain intact 
even if the house were destroyed during a strong storm, keeping its 
occupants from harm. The UAB panels were approved by the National 
Storm Shelter Association to hold up against an EF5 tornado.

“To see panels pass our most extreme test the first time is very 
impressive,” said Larry Tanner, P.E., manager of the NSSA/Texas 
Tech Debris Impact Test Facility. “This material is lightweight and 
sustainable and looks to have a bright future in the storm-shelter 
industry.”

The composition of thermoplastic and fiberglass resins and fibers 
used in the panels are stronger per-unit density than the steel used in 
many current shelters and weigh 80 percent less, Vaidya said. Some 
of the same foams and fibers are used in the latest armored military 
vehicles.

The team working on the safe room developed a steel frame that 
holds the panels, and the frame can be broken down and carried into a 
closet or bathroom and then reassembled. The panels, secured to each 
other and the floor of an interior room, protect against flying debris 
and are designed to keep people from being crushed or becoming 
airborne.

“The UAB panels are unique in comparison to the other products I’ve 
seen used in that they are lightweight, similar to plywood, but they 
have the strength equivalent to steel,” said David Cooper, P.E., S.E., 
president of Cooper Structural Engineers. “The ease of getting them 
in and out of a home for installation combined with the strength is 
what makes these panels a step above other products on the market.”

Information provided by the University of Alabama at Birmingham 
(www.uab.edu). 

The University of Nevada, Reno’s Structural Engineering Laboratories is expanding 
its research capabilities with the addition of a new combined shake table and soil box 
system to study seismic safety of nuclear facilities and systems. The Rogers-Weiner 
Large-Scale Structures Laboratory, with its 35-foot-high ceiling, will accommodate the 
25- by 25-foot table and box, which will have an approximate height of 20 feet. Photo: 
Mike Wolterbeek, University of Nevada, Reno
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One potential way to combat ongoing climate change, eliminate air 
pollution mortality, create jobs, and stabilize energy prices involves 
converting the world’s entire energy infrastructure to run on clean, 
renewable energy. This is a daunting challenge, but in a new study, 
Mark Z. Jacobson, a professor of civil and environmental engineering 
at Stanford, and colleagues, including U.C. Berkeley researcher Mark 
Delucchi, are the first to outline how each of the 50 states can achieve 
such a transition by 2050. 

The 50 individual state plans call for aggressive changes to both 
infrastructure and the ways we currently consume energy, but indicate 
that the conversion is technically and economically possible through 
the wide-scale implementation of existing technologies.

“The main barriers are social, political, and getting industries to 
change. One way to overcome the barriers is to inform people about 
what is possible,” said Jacobson, who is also a senior fellow at the 
Stanford Woods Institute for the Environment and at the Precourt 
Institute for Energy. “By showing that it’s technologically and 
economically possible, this study could reduce the barriers to a large-
scale transformation.”

The study is published in the online edition of Energy and 
Environmental Sciences. An interactive map summarizing the plans 
for each state is available at www.thesolutionsproject.org.

Jacobson and his colleagues started by taking a close look at the 
current energy demands of each state, and how those demands would 
change under business-as-usual conditions by the year 2050. To create 
a full picture of energy use in each state, they examined energy use in 
four sectors: residential, commercial, industrial, and transportation.

For each sector, they then analyzed the current amount and source 
of the fuel consumed — coal, oil, gas, nuclear, renewables — and 
calculated the fuel demands if all fuel use were replaced with 
electricity. This is a significantly challenging step — it assumes 
that all the cars on the road become electric, and that homes and 
industry convert to fully electrified heating and cooling systems. 
But Jacobson said that their calculations were based on integrating 
existing technology, and the energy savings would be significant.

“When we did this across all 50 states, we saw a 39 percent reduction 
in total end-use power demand by the year 2050,” Jacobson said. 
“About 6 percentage points of that is gained through efficiency 
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improvements to infrastructure, but the bulk is the result of replacing 
current sources and uses of combustion energy with electricity.”

The next step involved figuring out how to power the new electric 
grid. The researchers focused on meeting each state’s new power 
demands using only the renewable energies — wind, solar, 
geothermal, hydroelectric, and tiny amounts of tidal and wave — 
available to each state.

They analyzed each state’s sun exposure and how many south-
facing, non-shaded rooftops could accommodate solar panels. They 
developed and consulted wind maps and determined whether local 
offshore wind turbines were an option. Geothermal energy was 
available at a reasonable cost for only 13 states. The plan calls for 
virtually no new hydroelectric dams, but does account for energy 
gains from improving the efficiency of existing dams.

The report lays out individual roadmaps for each state to achieve an 
80 percent transition by 2030, and a full conversion by 2050. Jacobson 
said that several states are already on their way. Washington State, for 
instance, could make the switch to full renewables relatively quickly, 
thanks to the fact that more than 70 percent of its current electricity 
comes from existing hydroelectric sources. That translates to about 
35 percent of the state’s all-purpose power if Washington were 100 
percent electrified; wind and solar could fill most of the remainder.

Iowa and South Dakota are also well-positioned, as they already 
generate nearly 30 percent of their electricity from wind power. 
California, which was the focus of Jacobson’s second single-state 
roadmap to renewables after New York, has already adopted some of 

his group’s suggestions and has a plan to be 60 percent electrified by 
renewables by 2030.

The plan calls for no more than 0.5 percent of any state’s land to 
be covered in solar panels or wind turbines. The upfront cost of the 
changes would be significant, but wind and sunlight are free. So the 
overall cost spread over time would be roughly equal to the price of 
the fossil fuel infrastructure, maintenance, and production.

“When you account for the health and climate costs — as well as the 
rising price of fossil fuels — wind, water, and solar are half the cost 
of conventional systems,” Jacobson said. “A conversion of this scale 
would also create jobs, stabilize fuel prices, reduce pollution-related 
health problems, and eliminate emissions from the United States. 
There is very little downside to a conversion, at least based on this 
science.”

Jacobson said that if the conversion is followed exactly as his plan 
outlines, the reduction of air pollution in the U.S. could prevent 
the deaths of approximately 63,000 Americans who die from air 
pollution-related causes each year. It would also eliminate U.S. 
emissions of greenhouse gases produced from fossil fuel, which would 
otherwise cost the world $3.3 trillion a year by 2050.

Information provided by Stanford University (www.stanford.edu).  

For more details, visit The Solutions Project at http://thesolutionsproject.
org.
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Global design competition presents 100-year visions for restoring 
and sustaining Louisiana’s eroding coast.

By Bob Drake

Changing the course of 
the Mississippi River Delta

Figure 1: According to the Baird & Associates team, the Mississippi River carries 
significantly less sediment today than it did historically, so it can only sustain 
a smaller delta. There is only enough sediment to limit additional loss, not to 
rebuild land.

In August, the international Changing Course design competition 
announced winning teams and the teams’ 100-year visions for 
restoring and sustaining the Mississippi River Delta. The purpose is 
to develop innovative solutions to rebuild and protect the Louisiana 
coast. The winning teams — comprising some of the world’s top 
engineers, coastal scientists, planners, and designers — are Baird & 
Associates, Moffatt & Nichol, and Studio MISI-ZIIBI.

“We challenged the world’s top experts to find the most innovative 
ways to make sure that New Orleans and southeast Louisiana aren’t 
held hostage to worsening storms, rising seas, and a disappearing 
delta,” said Steve Cochran, associate vice president of ecosystems 
at Environmental Defense Fund and a member of the Changing 
Course Leadership Team. “We hope the winning ideas will help 
citizens, communities, industries, and governments engage in real 
conversations about what it’s going to take to make this important 
region more resilient and prosperous.”

The leadership team includes leaders in Louisiana’s civic, industry, 
and academic communities along with national experts in coastal 
resiliency, engineering, and design. It is supported by The Rockefeller 
Foundation, blue moon fund, Greater New Orleans Foundation, 

Shell, The Kresge Foundation, The Selley Foundation, and The 
Walton Family Foundation, with leadership support from Van Alen 
Institute and Environmental Defense Fund, with technical support 
from BuroHappold Engineering. 

The winning teams’ designs are based on a 100-year planning 
horizon and focus on maximizing the Mississippi River’s natural 
and sustainable land-building potential while taking into account 
the needs of navigation and other industries, flood control, and 
sustainable community development — a challenge raised by the 
state of Louisiana’s master planning process.

“Because of the quality of the work, the state has committed to 
bringing the technical work from Changing Course into its process of 
analyzing the management scheme for the Lower Mississippi River,” 
said Kyle Graham, Louisiana Coastal Protection and Restoration 
Authority executive director. 

“The quality of work and technical rigor of the Changing Course 
teams is the reason these ideas are being seriously considered by the 
state, Corps, and Restore Council. Starting with options that have 
solid engineering and science behind them, along with a consideration 
of the economic and community possibilities, will allow the 
conversation to weigh implementable options,” said Clint Willson, 
Changing Course Leadership Team member and Technical Team 
chair, and Mike N. Dooley, P.E., professor in Civil & Environmental 
Engineering at Louisiana State University.

Over the last century, nearly 1,900 square miles of Louisiana’s coastal 
wetlands have vanished. Every hour, a football field-sized swath of 
land drowns in the Gulf’s advancing tides. At this rate, by 2100, 
Louisiana’s protective coast will be gone. The solutions proposed by 
the winning teams focus primarily on the Mississippi River south of 
New Orleans.
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Figure 2: Major tactics to achieve the Moffatt & Nichol team vision 
include: (1) controlled flood-pulse structures; (2) use of the GIWW for 

inter-basin management; (3) multi-height spillways below English Turn; 
(4) sediment traps and dedicated dredging; (5) settling basins; (6) new 

navigation channel; (7) focused investment in the area near Port Sulphur; 
and (8) sand engines to locally distribute dredged sediment.

While each of the winning teams offered a different vision, all three 
identified three major themes as critical to sustaining the Mississippi 
River Delta:
• a clear focus on a sustainable delta through using the natural forces 

of the Mississippi River;
• maximum integration of navigation, flood control, and restoration, 

including consideration of ideas for a better and more sustainable 
navigation channel; and

• consideration of a gradual transition of industry and communities into 
more protected and resilient communities, over time.

Delta for All
The Baird & Associates team’s Delta for All vision (http://deltaforall.
com) proposes a series of new river mouths or outlets strategically 
located throughout the Mississippi Delta to build new sub-deltas 
with land and wetlands, reestablishing long-term natural processes 
that have been disrupted. This will result in a more compact, robust 
deltaic landscape from Vermilion Bay to Mississippi Sound (see 
Figure 1). According to the Baird & Associates team, the approach 
delivers immediate gains by reducing flood risk in New Orleans 
by taking the river out of the existing channel upstream of English 
Turn, which reduces peak river flood levels through New Orleans and 
further downstream by 10 to 15 feet.

A key part of the strategy is to build land only within the boundary 
of the sustainable delta area. Building outside the sustainable delta 
area would result in greater and unplanned land losses in other parts 
of the delta.

Partnering firms include Baird & Associates (team lead), Applied 
Ecological Services, Research Planning, Inc., Sasaki, Tetra Tech, 
and Vickerman & Associates. Other independent partners include 
researchers from the University of Nevada Las Vegas, University 
of New Orleans, Louisiana State University, Rutgers University, 
University of North Florida, and University of Nottingham.

Giving Delta
The heart of Moffatt & Nichol team’s plan, The Giving Delta (www.
moffattnichol.com/wp-content/uploads/ChangingCourse/MNTeam_
SummaryReportv10.pdf), leverages the annual, naturally occurring 
flood pulse of the river, yielding maximum sediment capture while 
balancing estuarine recovery using freshwater residence as a primary 
design parameter in the five estuarine basins. The Gulf Intracoastal 
Waterway (GIWW) will be used for inter-basin management of flows. 
However, diverting freshwater and sediment from the Mississippi 
River into the coastal basins will not completely rebuild wetlands 
that have been lost during the last century in the Mississippi River 
Delta, according to the Moffat & Nichol team. 

A series of engineered structures will help implement this vision 
(see Figure 2). Controlled flood-pulse structures will be constructed 
upriver and just downstream of New Orleans to increase flood control 
capacity for New Orleans and provide freshwater and sediment 
delivery to upper coastal basins. The GIWW will be used to intercept 
approximately 5,000 cubic feet per second and convey it westward. 
Below English Turn, existing Mississippi River levees will be 
degraded to multi-height spillways. Sediment traps and settling 
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Information provided by Changing Course. Read more about the teams and their 
designs at http://changingcourse.us. 

Resilient New Orleans
Resilient New Orleans — a strategic roadmap for the City 
of New Orleans to build urban resilience — was unveiled in 
August. The strategy, a joint effort between the city and 100 
Resilient Cities (100RC) and pioneered by The Rockefeller 
Foundation, proposes 41 actions to build citywide resilience. 
Resilient New Orleans includes establishment of personal 
emergency savings accounts, development of a comprehensive 
stormwater management program, and establishment in New 
Orleans of one of the world’s few resilience centers.

The full Resilient New Orleans strategy is available at http://
resilientnola.org.

Figure 3: The Studio MISI-ZIIBI proposal consists of a suite of new river outlets, 
barrier islands, bay islands, reefs, expanded wetlands, cypress swamps, and sand 

engines whose location and function are all linked to their proximity to the proposed 
new mouth of the Mississippi River.

basins will be constructed to intercept as much sediment as possible 
from being transported into deep water. A new navigation channel 
from near Port Sulphur will provide a more direct route from the 
lower Mississippi River to the Gulf of Mexico. 

Team members include Moffatt & Nichol (team lead), Deltares, 
RAND Corporation, West 8, The Louisiana State University Coastal 
Sustainability Studio, Maritime Institute of Technology and Graduate 
Studies, and University of New Orleans Pontchartrain Institute of 
Environmental Sciences.

Living Delta
Studio MISI-ZIIBI’s concept of a Living Delta (www.h3studio.com/
misi-ziibi-1) is a multi-layered approach that builds upon the previous 
six historic delta lobes while responding to the natural deltaic cycle of 
change. The team proposed evolution to a seventh delta lobe through 
natural and human-based processes that set boundary conditions 
for sediment distribution, within which the system will be allowed 
to self-organize. The MISI-ZIIBI Living Delta will be a smaller, 
sustainable, compact delta.

The proposal consists of a suite of new river outlets (diversions and 
dredge-siphons), barrier islands, bay islands, reefs (for stabilization 
and production), expanded wetlands, cypress swamps, and sand 
engines whose location and function are all linked to their proximity 
to the proposed new mouth of the Mississippi River (see Figure 3). 
Sands and coarse silts will settle out at the mouth of new river outlets 
and, through a combination of natural coastal processes, dedicated 
dredging, and sand engines, this material will be reworked into a 
suite of barrier spits. These barrier spits will be augmented with a 
system of artificial bay islands and oyster reefs to reduce fetch in the 
bays and enhance retention and deposition of sediments needed for 
wetland formation.

Partnering firms include H3 Studio (team lead), AEP River Operations, 
Bureau Drift Ecological Planning, Coastal Environments, Inc., 
Colectivo, Dynamic Solutions, HKV Consultants, HR&A Advisors, 
Robbert de Koning Landschapsarchitect, and URS. Other independent 
partners include researchers from Tulane University, Louisiana State 
University, Delft University of Technology, Washington University 
in St. Louis, University of New Orleans, University of Louisiana at 
Lafayette, and Massachusetts Institute of Technology.

Finding solutions
“As sea levels rise, communities around the world, particularly in 
major river deltas, need novel approaches to find sustainable solutions. 
Changing Course is a great example of how world-class expertise 
can be combined with local wisdom to produce ideas that work,” 
said Don Boesch, Ph.D., Changing Course Leadership Team member 
and professor of Marine Science and president of the University of 
Maryland Center for Environmental Science.

“The thinking behind Changing Course reflects the future of 
large-scale environmental management and the key to tackling 
climate change at a substantive level,” said Kate Ascher, partner at 
BuroHappold Engineering. “By engineering to harness the river’s 
natural forces and cycles, rather than fighting them, we can restore a 

vital, living delta where individuals and communities will thrive for 
generations to come.”

http://resilientnola.org
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Designed for 
drivability

Vehicle ‘flow’ is a critical component 
at the neighborhood level of design.

By Rick Harrison

PROJECT+TECHNOLOGY

Residential/Land Development

“The shortest distance between two points is a straight line,” is how 
the previous article (“An exercise in walkability,” September 2015, 
page 48) on pedestrian systems began. That article proposed that 
the straight-line rule is not necessarily true for creating functional 
neighborhoods. The same is true for vehicular systems. Instead, 
“flow” should be considered a critical component at the neighborhood 
level of design. 

Figure 1 is a site plan, an approved plat in New Braunfels, Texas, that 
anyone would assume is efficient. Designed to the city’s regulatory 
minimums, the result is a 136-lot subdivision that requires 7,461 
linear feet of street.

Is it the most efficient form of planning streets? Begin with the 
minimums, then parallel the street centerline close to the perimeter 
or natural features, and repeat with minimum lot depths until the site 
plan is complete. Simple as that, right? 

Looking at a ground image (Figure 2) of the street from the upper 
left corner of the above overall plan (Figure 1), can you see the 
(unintentional) waste of this design? Only half of this 560 feet of 
street length is “fronted”; the remaining street is all side yard.

Approximately 3,400 linear feet of street in the approved plat is only 
half fronted, equating to 1,700 linear feet of street (and related utility 
mains) wasted, also consuming 2 acres of land that could have been 
used for yards, parks, or perhaps more density. But isn’t the design 
conducive to traffic flow?  

A car cannot instantly accelerate to 25 mph; it takes time, energy, 
and distance. The same applies for stopping. Go out into a parking 
lot, then accelerate normally to the 25 mph residential speed. At the 
point you reached 25 mph, you will have driven about 200 feet. The 
20 seconds to accelerate to 25 mph, then to stop, will consume about 
400 feet and average 12 mph. Beyond 400 feet (flow cycle) a car is in 
motion and is most efficient. 

Analyzing the original layout again reveals that it is incredibly 
inefficient (see Figure 3). Holding the minimal dimensions to fill the 
site with the most lots possible is logical. As civil engineers, to do 
anything different goes against what seems common sense. 

However, Figure 4 shows the same site redesigned with the same 

Figure 1: A site plan for a 136-lot subdivision in New Braunfels, Texas, requires 7,461 linear 
feet of street.

Figure 2: Only half of this 560 feet of street length is “fronted”; the remaining street is all 
side yard.

Figure 3: The original site layout is inefficient for vehicle flow. 

Figure 4: A redesigned site has 136 lots with continuous flow to most of the homes.
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136 lots that meet the same regulatory minimums. With the revised 
plan, those entering the main street have a continuous flow to most of 
the homes. Additionally, a view from the same location as in Figure 
2 offers a far more attractive and open streetscape with both sides 
fronting the street while also hiding direct side views of rear yards 
(Figure 5).

The new layout, which provides a “main street identity” to the 
neighborhood, reduced the number of intersections from nine to 
three with 4,974 linear feet of roadway — a reduction of one third 
compared with the original layout (7,461 linear feet), increasing 
useable area by 3 acres. Also, moving lots away from a ponding area 
created a significant increase in premium lots.

To eliminate creation of extreme pie-shaped (i.e., too small) rear 
yards, the centerline radius is 200 feet or greater. Note that there are 
no tangents between reverse curves.

For residential speeds, the tangent requirement was for manual 
plat checking before the digital revolution. That requirement is as 
obsolete as the 66-foot right-of-way, which was based on the length 
of a surveyor’s chain (not steel tape), a tool that was last used about 
a century or so ago.

A wide walkway (Figure 6) serves two purposes: it provides a 
convenient pedestrian link through a long block, and it’s built to 
handle an emergency vehicle, eliminating the need to build more 
streets.

Against logic, an oversize cul-de-sac adds to neighborhood efficiency. 
How would oversizing a cul-de-sac make it more efficient? The logic 
of a typical cul-de-sac minimum radius is a fire engine turnaround 
— period, no other logic. It happens that the radius of a fire engine 
turnaround is pretty inefficient for laying out a subdivision! While 
the standards vary across the nation, a 41-foot radius with a 30-foot 
return radius along a 28-foot-wide street section would consume 
5,500 square feet of paving to serve about four or five lots at standard 
setbacks, or 1,100 to 1,375 square feet of street paving per home. The 
much larger cul-de-sac used on the redesign (Figure 7) increases the 
radius from 41 feet to 68 feet.

A 20-foot-wide, one-way cul-de-sac lane consumes 7,600 square 
feet of paving while also creating an additional 8,300 square feet of 
park space. The 13 lots served by the cul-de-sac is a bit extreme; a 
typical design serves about nine lots. At nine lots, the street paving 
per home drops to 844 square feet, however, with the 13 approved 
lots, it plummets to 584 square feet per lot. That’s less than half of 
a typical cul-de-sac. We gained a park, to which the 20-foot-wide 
street could slope, reducing curb and storm sewer construction costs. 
No regulatory minimums were reduced; instead, they were exceeded.

The street system maintains flow, provides a neighborhood main 
street identity, is safer, reduces both travel time and energy, and added 
$600,000 in lot premiums with $300,000 less infrastructure cost.
In planning streets, we also look at reducing distance from entry point 
to getting home. Figure 8 demonstrates why this is important. The 
original proposal (left) had a cul-de-sac entry (using an existing curb 

Figure 5: A more attractive and open streetscape has homes on both sides fronting the 
street while also hiding direct side views of rear yards.

Figure 6: A wide walkway provides a convenient pedestrian link through a long block and 
can handle emergency vehicles, eliminating the need to build more streets.

Figure 7: An oversize cul-de-sac adds to neighborhood efficiency and creates park space 
that also can be used for stormwater management.
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cut for a private drive) to the county road. The county engineer said we 
were less than the required 1,320 feet between intersections and we had 
to route the cul-de-sac through the existing street, as shown on the right, 
adding 1,650 average feet of transit to the seven homes.  

Residents of single family homes take as many as 10 trips a day. Complying 
with the demand, at 10 trips a day (out and in), adds 6.5 miles daily to each 
home. So that little change that would be unquestioned, every decade for 
those seven homes collectively equates to circling this planet seven times 
in distance, consuming 50 weeks of transit time through a residential area. 

We brought this up to the county engineer and got approval for 
the intersection where it was originally proposed.

To explain diffusers from a traffic perspective, instead of a 
safety mechanism for pedestrians, see the following example 
in a Laredo, Texas master plan (see Figure 9). To maintain 
flow along a higher-volume street when there is a four-way 
intersection, and/or to create a safer entry point to a residential 
pod while also creating an identity, the diffuser is a better option 
than a roundabout.  

Just as with the pedestrian (only) diffuser, it allows crossing a 
vehicle at a one way, then stacking, and then crossing or turning 
at another one way. Each end of a traffic diffuser is a one way 

Figure 8: A cul-de-sac entry from a county road (left) reduces the distance from the 
entry point to homes, compared with routing the cul-de-sac through an existing 

street (right). 

Figure 9: A diffuser maintains flow along a higher-volume street at a four-way 
intersection.
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RICK HARRISON is founder of Rick Harrison Site Design 
Studio (www.rhsdplanning.com).     

narrow lane turnaround, allowing an additional 
reversal option. Of course, if two high-traffic 
streets intersect, then signaling or a roundabout is 
justified.  

Figure 10 shows four examples of diffusers in 
neighborhoods currently under construction. All 
of the neighborhoods use the coving method of 
design; however, the methods explained in these 
pedestrian and vehicular systems can apply to 
any form of planning theory. These methods add 
to function, efficiency, safety, character, profits, 
resale values (tax base), and raise standards for 
neighborhood design, which has been stagnant 
since the 1950s. 

These design methods cannot be replicated by 
automatic lot and street generation software. 
For the last 40 years, consultants have been too 
concerned with speed of production. We need to 
bring back passion in planning and engineering, 
paying attention to detail that justifies our fees, 
while creating a better future for all.  

Figure 10: Diffusers in neighborhoods currently under construction 
in (left to right) Tomsk, Siberia; Dickinson, N.D.; Sidney, Neb.; and 
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Figure 1: The proposed Almeda Road reconstruction (top) widens the roadway, 
narrows the median, and manages increased stormwater with roadside grass swales 

incorporating a FocalPoint Biofiltration System.

PROJECT+TECHNOLOGY

Transportation

Located in southeast Houston, Almeda Road is a prime artery 
providing access to the Texas Medical Center (TMC) and Hermann 
Park. The TMC is the world’s largest medical complex, serving 
approximately 160,000 people daily and 7.2 million annually 
— more than the population of Los Angeles, San Francisco, and 
Houston combined. Hermann Park is a 445-acre public park that 
hosts approximately 6 million visitors annually. Walter P Moore 
is providing engineering services for a Low Impact Development 
Pilot Project for the City of Houston’s Almeda Road Reconstruction 
Project from MacGregor to Old Spanish Trail. The Almeda project is 
federally funded with matching funds from the city.

Almeda Road was originally designed to be a major highway corridor 
with a 160-foot-wide right-of-way, utilizing a wide median typical of 
a rural highway section and wide shoulders for drainage and future 
expansion. Due to its proximity with Brays Bayou, about one-third of 
the project limits are within the 100-year floodplain. The road is an 
important part of the area traffic management, providing a link from 

south of the city limits to downtown, and the section that is part of 
this project is an important access to the TMC during major tropical 
storm events. 

Walter P Moore suggested a low-impact design (LID) solution for the 
Almeda corridor to improve traffic flow, pedestrian accessibility, and 
encourage more bicycle travel in addition to the improved drainage 
and water quality benefits inherent in LID projects. The project 
involves converting the existing four-lane roadway to six lanes and 
narrowing the 60-foot median to the city’s standard 16-foot width to 
improve intersection capacity (see Figure 1). A 10-foot-wide multi-
use trail will connect to the existing trail system at Hermann Park 
and continuous sidewalks will line the opposite side of the improved 
roadway for improved pedestrian connectivity. Continuous, tree-
lined green zones on either side of Almeda will separate traffic from 
the multi-use trails and sidewalks and provide the LID features. The 
project will add approximately 200 new trees while saving many of 
the existing trees.

Key features of the LID solution designed for Almeda Road are 
roadside grass swales, which intercept and treat initial flush runoff 
using rapid-flow-rate filters by means of the FocalPoint Biofiltration 
System. The filter media consist of layers of mulch, high-filtration 
media, and bridging stone (see Figure 2 on page 50). The filtered 
runoff is then collected and routed to the existing storm sewer 
network. The filtration bed is landscaped for both aesthetics and for 
water treatment. Typical system maintenance includes mowing the 
swale, annually replacing the mulch layer, and maintaining plants. 

Stormwater filtration utilizes physical, chemical, and biological 
mechanisms of a soil, plant, and microbe complex to remove 

Almeda Road Reconstruction improves access to the world’s largest 
medical complex as well as stormwater management.
By Thusitha Silva, P.E., and Charles Penland, P.E., LEED AP BD+C

Low-impact development 
yields high-impact project
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A photo of existing conditions (bottom) and a rendering of the proposed 
design (top) highlights improved traffic flow and LID features.

pollutants typically found in urban stormwater runoff. The swales also 
provide stormwater attenuation to mitigate the increased runoff from the 
added lanes and compensating storage for floodplain storage impacted by 
the new roadway. If a storm event exceeds the capacity of the filter system, 
excess runoff overflows to a raised grate set above the filter, which carries 
the runoff to the existing storm sewers without ponding in the travel lanes.  

The LID approach was new for both the City of Houston and for the Texas 
Department of Transportation. Walter P Moore worked with the agencies to 
address questions on maintenance costs, providing proper training on the 
maintenance of LID features and drainage impact while following the City 
of Houston Infrastructure Design Manual guidelines.

A portion of the project is in the floodplain and therefore the displaced 
floodplain storage had to be mitigated. Mitigation was achieved by lowering 
the roadway profile and the design of the roadside swales. The profile 
adjustments had to be carefully adjusted as the Hermann Park side nor the 
opposite side right-of-way could accommodate large grade changes due to 
driveways, fences, and other existing features. 

Walter P Moore was able to save approximately $1 million with the use of 
LID concepts compared with traditional design by reducing the amount of 
storm sewer and providing effective onsite mitigation. As a pilot project, City 
of Houston Project Manager Michelle Randon, P.E., and Assistant Director 
John Kuo, P.E., worked closely with Walter P Moore to ensure that the city’s 
needs were met and that the LID designed elements would not place an 
unsustainable maintenance burden on the city. 

According to Randon, “We, the City of Houston, prefer to use context-
sensitive designs, as we are charged with looking at the bigger picture when 
installing or improving infrastructure while taking into consideration the 
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THUSITHA SILVA, P.E., is a principal and the managing director of Walter P Moore’s 
Houston Transportation Engineering Group. CHARLES PENLAND, P.E., LEED AP BD+C, 
is a senior principal and the director of Civil Engineering at Walter P Moore where 
he specializes in low-impact development and flood protection. The Almeda 
Road Reconstruction Project was recognized as a nominee in the Innovation in 
Roads category in Bentley Systems’ 2014 Be Inspired Awards.

needs of the community, various uses of the infrastructure, location, 
cost-efficient maintenance, and a limited impact to affected citizens, 
especially given the location of this project being a primary means of 
travel for the medical center. 

“We had a unique opportunity that offered the elevation and space 
needed for an LID project, providing the ability to improve drainage 
and infrastructure while minimally impacting the flow of traffic and 
providing features that add to the aesthetics of the community. As 
a pilot project, we are implementing training that will use this and 
other projects as tools to prepare contractors and City of Houston 
employees to design, bid, build, and maintain any future LID projects. 

“We are also including the public in this education and training 
process, providing citizens and business owners along Almeda 
Road the opportunity to assume some maintenance of the LID 
features through the adoption process and even the ability to replace 
the vegetation within the required parameters should they wish to 
coordinate with their landscaping.

“The city is confident that the Almeda Road LID pilot project should 
prove to be a great success and pave the way for future LID projects 
when applicable.”

The project was bid in mid-June 2015 and is expected to be complete 
in early 2017.

Figure 2: The FocalPoint Biofiltration System consists of layers of mulch, high-
filtration media, and bridging stone.

PROJECT+TECHNOLOGY

Transportation

Monitoring with sonar scanning helps reduce energy consumption of 
jet array pumping system that removes sediment buildup.

Washington port cuts 
costs to maintain berth depth

Perched on the bank of the Chehalis River in Aberdeen, Wash., 
Terminal #4 is a 1,400-foot marine terminal at the Port of Grays 
Harbor. Terminal #4 is crucial in importing and exporting products 
— such as over-high, over-wide heavy equipment, timber, pulp, and 
automobiles — to and from international destinations as far as Asia 
and Africa. 

To ensure that the Port of Grays Harbor can accept incoming vessels 
in one or both of the berths of Terminal #4, the sediment level below 
the water surface must be maintained at a safe depth. The berths of 
Terminal #4 are bombarded with sediment loading from the Chehalis 
River, which can build up as much as 20 feet per year. 

When Terminal #4 was built in the late 1970s and expanded in the 
early 1980s, the Port of Grays Harbor relied on dredging to keep the 
waterway at a safe depth of -40 feet below mean lower low water 
(MLLW) level, extending to 100 feet from the dock. While it is Deployment arm assembly with Teledyne BlueView BV5000 attached to 

Terminal #4.
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physically possible to dredge, it costs $1 million to $2 million per 
year and was not a financially feasible way of maintaining depth.

When the terminal was expanded in the early 1980s, a team at the 
port led early efforts to install a jet array pumping system. A manifold 
was routed along the 1,400-foot span that is connected to two, 400-hp 
electric pumps. These pumps supply a flow rate of 13,000 gallons per 
minute, which cycles through each of the 51 drop-down hoses for 8 
minutes each. This cycle occurs twice per day during tidal ebbing.

In the 30 years since it was installed, the jet array pumping system 
has been successful in maintaining the berth depth. But even though 
this system saves more than $1 million per year in dredging costs, it 

cost the port nearly $230,000 per year in electrical energy costs.

Project background
In 2011, the Port of Grays Harbor contacted the Washington State 
University (WSU) Energy Program, requesting assistance to identify 
energy efficiency opportunities for the jet array pumping system. At 
that time, the port wanted to determine pump performance because 
they suspected that efficiency might have declined due to age and 
wear, and they needed to know if pump replacement might be 
warranted. Measurements taken in June 2011 determined that the 
pumps were operating close to their original pump curves. 

The port was also interested in the potential of reducing nozzle 
operations, which would reduce pump runtime and save energy. 
Because dredging is extremely expensive, the port could not reduce 
nozzle times without assurances that detrimental sediment buildup 
would not occur. 

In 2012, the WSU Energy Program conducted a follow-up study 
through the Bonneville Power Administration’s (BPA) Energy Smart 
Industrial Program. This study resulted in a runtime reduction strategy 
with accompanying energy savings estimates if the Port of Grays 
Harbor was able to reduce pumping time while still maintaining the 
berth depth of -40 below MLLW. 

WSU Energy Program engineers searched for equipment that could 
be used to prove that the minimum berth depth could be maintained 
while reducing the nozzle runtime. After extensive research on 
different methods and technologies, they concluded that high-
resolution 3D multibeam scanning sonar technology should be able 

Figure 1: Artist’s depiction of the jet array pumping system at Terminal #4. Individual 
nozzles on the jet array clear away flocculants (suspended particulates) before they 
can contribute to sediment buildup.

www.plastic-solution.com
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to detect changes in sediment buildup with a resolution of one to two 
inches after operation of the jet array pump nozzles. 

Once the technology was identified, the WSU Energy Program team 
investigated available scanners and determined that the Teledyne 
BlueView BV5000 3D high-resolution scanner provided rotational 
3D imagery of underwater areas with accurate point-to-point 
measurement capability. The unit could be used by port staff to 
identify the pumping time needed to remove sediment buildup plus 
provide the data needed to trend and document that required depths 
and clearances are maintained. 

After receiving approval for incentives from the local utility, Grays 
Harbor PUD and BPA, the Port of Grays Harbor commissioners 
approved the purchase of the BV5000 system. This system was 
deployed in September 2014. The Port of Grays Harbor designed and 
built a deployment arm assembly that can slide down each of the 
individual I-beams that support the jet array nozzles. 

The unit is also compact and portable, and can be deployed off of 
the terminal edge via hard point or tripod, or even be mounted onto a 
boat to conduct “sweeps” or scans of bottom contours near the marine 
terminal.

Once the BV5000 was deployed, the Port of Grays Harbor was 
equipped to accurately detect the amount of sediment removed during 
jet array pumping operations. After training, testing, and adjustments, 
the port — with help from the WSU Energy Program and Teledyne 
BlueView — was able to develop an “as-needed pumping” seasonal 
operating schedule. This new operating regime reduced the runtime 
from 8 minutes per nozzle to 6 minutes in the winter/spring season 
and 2 minutes in the summer/fall season. These adjustments resulted 
in significant energy reduction and cost savings. The annual energy 
savings in 2014 alone totaled more than $72,000. Since the beginning 
of the project in 2011, the Port of Grays Harbor has saved more than 
$220,000.

In addition to these energy savings, the Port of Grays Harbor was able 
to have most of the project cost paid for with utility incentive funding 
from BPA’s Energy Smart Industrial program.

After deploying the BV5000, other benefits became immediately 
clear, such as the ability to work from fixed, stable scan positions 
along the terminal edge. Tight positioning of the 3D point clouds 
and vertical and horizontal control make it easy to observe and 
measure small changes in the bottom. With this approach, the port 
can evaluate bottom conditions at any time, from the safety of the 
terminal, without requiring a call out for a full hydrographic survey 
vessel.

These 3D point clouds can help the port identify and evaluate 
the general condition of port structures over time and verify that 
waterways are clear of debris and obstructions to ensure safety for 
vessels. During the testing, the port has already used the BV 5000 
to locate debris; workers identified a broken piling near one of the 
port’s terminals. 

Furthermore, the port can use the BV5000 to gain a tighter control of 
their dredging operations and provide depth verification to incoming 
vessels.

Energy management 
The port installed an energy monitoring system that can reliably record 
pumping operations and report the runtime and equipment energy 
consumption. Working with NorthWrite, the WSU Energy Program 
installed an energy management system and was able to superimpose 
tidal cycle information over the pump operations to provide a visual 
check to ensure that the pumps are operating as expected (see Figure 
2). The energy dashboard of the NorthWrite system can be accessed by 
port maintenance staff and the management team using a smartphone 
or computer. The system sends an automated text message and email 
report daily. Reporting is helping the port proactively manage and 
maintain the jet array pumping system.

In addition to the energy savings from the pumping system, WSU 
Energy Program engineers:

• Identified that the port could save additional energy by replacing 
its aging air compressor system, which provides pressurized air to 
actuate valves that control each of the 51 nozzles in the jet array 
system. 

• Recommended that the port install a smaller, variable-speed drive air 
compressor along with an air dryer system, which was installed in 
January 2015. The system delivers high-quality dry air, providing an 
estimated 30,000 kWh per year in additional energy savings. The new 
system also is alleviating some maintenance problems that the port 
was experiencing with moisture in the compressed air system. These 
upgrades have made the jet array pumping system more efficient and 
more reliable.

Information provided by Teledyne BlueView (www.blueview.com).   

Two 3-D point clouds (red and gold points) from a single scan location taken 
approximately four weeks apart during a short shut down of the pumping system. 

Gold points show the level of filled-in sediment.

Figure 2: Screenshots from NorthWrite show the tidal cycle (red) superimposed over 
the pump power in kW (blue and black).
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Water

Utilities partner to build 150 miles of pipeline, pumps, and valves to 
meet needs of growing population.
By Justin Reeves, P.E.

North Texas water solution

Since 2000, the Dallas-Fort Worth (DFW) Metroplex has experienced 
rapid population growth thanks to its booming economy. In 2014, 
the U.S. Census Bureau estimated the population of the Metroplex 
was nearly 7 million, making it the largest metropolitan area in the 
southern United States. By 2060, this population is expected to 
exceed 13 million.

Amid concerns regarding future water needs arising from this growth, 
the Tarrant Regional Water District (TRWD) and the City of Dallas 
Water Utilities (DWU) partnered to develop the Integrated Pipeline 
(IPL), a massive raw water infrastructure connecting a network of 
reservoirs from East to North Central Texas. The program, which will 
cost more than $2 billion, consists of 150 miles of pipeline with a 
series of pump stations and balancing reservoirs from Lake Palestine 
to Lake Benbrook, with connections to Cedar Creek and Richland-
Chambers Reservoirs. Once complete, the project will integrate the 
TRWD’s existing transmission system to the Dallas system to provide 
up to an additional 350 million gallons per day of raw water capacity 
to North Central Texas. 

Section 15-1 design
The IPL project is being constructed over a 20-year period in 
several phases. The first phase comprises Section 15-1, Section 15-
2, and Sections 12, 13, and 14 (see Figure 1). Lockwood, Andrews 
& Newnam, Inc. (LAN), a planning, engineering, and program 
management firm, served as the prime designer for Section 15-1, the 
first section currently under construction in this program. Section 
15-1 consists of approximately 15 miles of 108-inch-diameter water 
line and associated equipment along the proposed corridor. 

Other design firms involved in Section 15-1 include Alan Plummer 
Associates, Inc. and CP&Y, Inc. Fugro Consultants provided 
geotechnical engineering services for the pipeline and pump stations. 
Garney Construction (prime), Oscar Renda (sub), S.J. Louis (sub), 
and AR Daniel Construction (sub) were selected to construct this 
approximately $93 million section.

“Section 15-1 crosses an existing 90-inch pipeline that delivers 
water from the Richland-Chambers reservoir,” said Tony Boyd, P.E., 
LAN’s senior vice president. “By connecting to the existing pipeline, 
TRWD can increase the capacity of the system and boost the regional 
water supply. Consequently, TRWD decided to construct Section 
15-1 first.”

However, designing this section provided a number of challenges. The 
90-inch Richland-Chambers line operates at a higher pressure than 
the planned 108-inch IPL line. To reduce pressure from the existing Section 15-1 of the Integrated Pipeline consists of approximately 15 miles 

of 108-inch-diameter water line and associated equipment along the 
proposed corridor. Photo: LAN
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line before it reaches the new pipeline, the project team designed a 
$5 million structure called the Richland-Chambers interconnection 
facility on a 40-acre site.

The Richland-Chambers Interconnection was a foundational 
component of the overall design of Section 15-1,” Boyd said. 
“During design, there were plenty of unknowns. In addition to 
the two pipelines being interconnected now, we factored in three 
potential future pipelines at the interconnection, with two pipelines in 
the IPL corridor and a second pipeline within the Richland-Chambers 
corridor. Essentially, we had to consider five pipelines crossing the 
40-acre site in different locations and potentially at different operating 
pressures.” 

With diameters, operating pressures, and physical locations of these 
future pipelines not known, the challenge was to provide as much 
space as possible to accommodate interconnections without being 
excessive. Additionally, with Section 15-1 being the first pipeline 
to go to construction, many of the system hydraulics were also 
unknown and were still being evaluated at the time of design. As 
such, it was difficult to provide operational flexibility in the system 
to accommodate potential swings or changes without knowing the 
results of the hydraulic studies.

The final design included a series of butterfly valves to reduce pressure 
and isolate components of the system. In all, four series of valves 

were installed, with each series capable of reducing a specific amount 
of pressure. Depending on the operating condition upstream of the 
facility and the amount of pressure reduction needed prior to entering 
the IPL system, various series of valves were configured to switch 
online. For example, if only one pump was operating upstream, only 
one series would be needed to reduce the overall pressure. With two 
pumps, the second series would come online. In rare circumstances, 
when all four pumps upstream are pushing water, the entire valve 
series would be needed to reduce pressure without damaging the IPL 
pipeline.  

Each pressure-reducing series included three butterfly valves and 
one orifice plate. The orifice plates (a plate with a series of designed 
holes or openings) were specifically designed to reduce pressure. Of 
the three butterfly valves in each series, one was intended to work 
in conjunction with the orifice plate. The other two were originally 
planned for isolation only, where the primary intent was to bring 
each series on in conjunction with pump operations upstream. To 
incorporate additional flexibility in the system, the project team 
specified the use of modulating valves, which gave the option to 
use these isolation valves to also support pressure reduction during 
operation. 

The interconnection facility, once complete and operational, will 
function as a remote system that will not be regularly staffed. To 
accommodate this, all valves and controls were incorporated in the 

Figure 1: The IPL system will include more than 150 miles of pipeline connecting 
several North Texas lakes. Upon completion, the project will provide an additional 350 
million gallons per day of raw water capacity to North Central Texas. Image: TRWD 
and DWU
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JUSTIN REEVES, P.E., is an associate and team leader at Lockwood, Andrews & 
Newnam, Inc. (LAN), a planning, engineering, and program management firm. 
He can be contacted at jreeves@lan-inc.com.

TRWD’s Supervisory Control and Data Acquisition (SCADA) system. 
This allowed the system to be operated remotely and monitored at all 
times. Further, due to the project’s remote nature, power reliability 
was a concern and a generator was included in the facility design to 
ensure backup was available in the event of an emergency.

Construction challenges
As part of Section 15-1, the project team constructed seven tunnel 
sections, spanning a total of 1,318 linear feet. Of the seven tunnels, 
one was built under an active Union Pacific Railroad (UPRR) line, 
one under Interstate 45, one under a large-diameter high-pressure 
petroleum pipeline, one under a creek, and three under farm-to-market 
local roads. Both UPRR and the Texas Department of Transportation 
had strict settlement requirements — no more than 1/4 inch for 
the railroad and 1/2 inch for the highway. To accommodate their 
requirements, the project team performed extensive geotechnical 
investigations and incorporated a complex network of monitoring 
equipment in design specifications to ensure that the tunnels stayed 
within the agreed-upon parameters. 

“When you build a tunnel at this size, it becomes a totally different 
animal from a traditional small-diameter utility crossing and the risk 
of settlement increases considerably,” said Art Daniel, president and 
chief operating officer of AR Daniel Construction Services, Inc., 
which served as the tunneling subcontractor. “Every tunnel had more 
than 20 monitoring points to measure the settlement, which is rare 
for a project of this type in this geographical region. The project team 
went above and beyond what was required to satisfy stakeholder 
concerns.”

To ensure worker safety and further assure that the minimum 
allowed settlement parameters were met, the subcontractor tunneled 
the sections using a robotic shield excavator equipped with a small 
conveyor beneath the excavator bucket, which allowed the transported 
soil to be mined out of the tunnel. By hauling away the spoils quickly, 
the project team was also able to considerably reduce the time taken 
to tunnel the sections. 

“While the shield excavator method is not uncommon, the excavator 
used for this project was customized and could be moved from one 
shield to another to adapt to changing diameters,” Daniel said. “We 

used three different shields and installed liner plates ranging from 130 
to 142 inches. It’s different than anything that’s been done before.” 

The remote nature of the project also presented access and logistical 
challenges. More than 1,800 loads of pipe, 10,000 loads of aggregate, 
and 20,000 cubic yards of flowable fill were transported to the site on 
narrow county or gravel roads. With each pipe joint weighing more 
than 40,000 pounds, contractors coordinated closely with TRWD and 
Navarro County officials to deliver the materials on time without 
excessive impact to the roads.

“Even though the project was under one contract, we split it into 
three segments,” said David Burkhart, Garney Construction’s project 
manager. “For example, we would deliver aggregate for Segment 
A and pipe for Segment B in the morning, and in the afternoon we 
would deliver aggregate for Segment C and pipe for Segments A and 
C. By staggering the delivery across different segments, aggregate 
trucks could pass the pipe trucks on those narrow roadways.”

Splitting the project into three segments and delivering the materials 
early also helped the team speed up construction and overcome future 
weather delays, Burkhart said.

“While winter and early spring in Texas [are] always wet, this year 
we had the wettest spring in the region’s recorded history,” Burkhart 
said. “This complicated contractors’ access to the site during January, 
February, and March. Fortunately, we anticipated these delays and 
delivered most of the materials before the rains arrived.”

Conclusion
Section 15-1 is on track for substantial completion in September 2015. 
Phase 1 will be operational by 2018 with the final phase scheduled for 
completion in 2030. Thanks to TRWD and DWU’s proactive efforts, 
DFW will be able to meet its growing water demands beyond 2030. 
Additionally, during the last decade, TRWD and DWU have embraced 
a number of conservation efforts, buying the district another 10 years’ 
worth of water supply.

To accommodate settlement parameters, tunneling was done using a customized 
robotic shield excavator equipped with a small conveyor beneath the excavator 

bucket. Photo: AR Daniel Construction

Garney Construction (prime), Oscar Renda (sub), S.J. Louis (sub), and AR Daniel 
Construction (sub) served as contractors for Section 15-1. Photo: LAN 
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The Envision rating system is quickly becoming the go-to mechanism 
for promoting sustainable infrastructure. Municipalities are requiring 
the use of Envision as a deliberate framework for developing and 
documenting sustainable practices on projects. Agencies are citing 
Envision as a comprehensive resource applicable to all types of 
infrastructure projects and all project life-cycle phases. Designers 
and contractors are demonstrating Envision expertise and experience 
as a differentiator to win work. The result is cost-effective, resource-
efficient, and adaptable long-term infrastructure investments.  

Although there are many rating systems currently available that score 
projects on their environmental sustainability, few address the needs 
for infrastructure projects as a whole. Envision provides a holistic 
framework for evaluating and rating the community, environmental, 
and economic benefits of all types and sizes of infrastructure projects. 
Through its framework of criteria and performance objectives, 
Envision acts as a guide for making more informed decisions about 
the sustainability of infrastructure projects. 

The Envision guidance manual, pre-assessment checklist, and online 
scoresheet are freely available online (www.sustainableinfrastructure.
org) for anyone to study sustainable infrastructure practices and 
perform project evaluations. The Envision Sustainability Professional 
(ENV SP) credential and the third-party project verification and 
award program are also available online for a fee.

Municipalities
Municipalities and other infrastructure owners benefit from using 
Envision by getting high-performance infrastructure, documenting 
how individual projects contribute to overall sustainability goals, 
demonstrating the use of best practices in decision making, and 
demonstrating accountability to rate payers. There are many ways 
infrastructure owners can take action internally and through their 
contractors via Requests for Qualifications (RFQs) and Requests for 
Proposals (RFPs):

• use Envision for project assessments at no cost (as done in New York 
City and Los Angeles County, Calif.);

• support staff in earning the ENV SP credential (as done in Atlanta);
• resolve to use Envision on infrastructure projects (as done by the 

City of Thousand Oaks, Calif.; North Houston Association, Texas; and 
Reston Association, Virginia); 

• require Envision experience in RFQs (as done in Dallas);
• require that key staff be ENV SPs in RFQs (as done in Long Beach, 

Calif.; Chicago; and by the Maine Turnpike Authority);
• include use of Envision for alternative assessment in RFPs (as done by 

the Massachusetts Water Resources Authority);
• require Envision assessment of projects in RFPs (as done in Los 

Angeles County, Calif.); and
• require Envision verification of projects in RFPs (as done in Pinellas 

County, Fla.).

“The Bureau of Engineering is proud to be an early adopter of 
Envision, which provides our engineers and architects with nationally 
recognized standards that work well within our city’s vast and varied 
landscape,” said Gary Lee Moore, city engineer for the City of 
Los Angeles. “Envision is key to advancing our ability to deliver 
sustainable infrastructure, open space, and architecture projects as we 
work toward our goal of transforming Los Angeles into the world’s 
most livable city.”  

Agencies
Agencies benefit from recommending Envision since it is a freely 
available and open source guidance and rating system. It also is a 
holistic approach to sustainability that is applicable to all types of 
infrastructure projects and all project life-cycle phases. Examples 
of agencies recommending Envision in their guidance and reports 
include:

• The Federal Highway Administration’s Towards Sustainable Pavement 
Systems: A Reference Document (January 2015; www.fhwa.dot.
gov/pavement/sustainability/hif15002/chapters/hif15002_10.pdf) 
describes Envision as a rating system relevant to pavements. 

• The U.S. Department of Veterans Affairs’ VA Parking Design Manual & 
Demand Model (April 2013; www.cfm.va.gov/til/dManual/dmParking.
pdf) recommends that project teams consider using Envision.

• The U.S. EPA’s report, Making the Right Choices for Your Utility: 
Using Sustainability Criteria for Water Infrastructure Decision Making 

SUSTAINABLE DESIGN

Benefits of using Envision 
to promote sustainable 

infrastructure
By Denise Nelson, P.E., ENV SP, LEED AP
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(February 2015; http://water.epa.gov/infrastructure/sustain/upload/
Alternatives-Analysis-Criteria-Draft-Final-03-19-15-508.pdf), lists 
Envision as a key resource to look at when selecting sustainability 
criteria.    

• U.S. Department of Homeland Security Center of Excellence, Coastal 
Hazards Center, Building blocks for a national resilience assessment 
(June 2015; http://civil.umd.edu/sites/default/files/documents/
National-Resilience-Assessment.pdf) lists Envision as a “national 
assessment tool.” 

• The Sustainable Aviation Guidance Alliance recommends the use of 
Envision as a sustainable practice (www.airportsustainability.org/
practice/23). 

Design and construction firms
Designers and contractors benefit from using Envision to demonstrate 
expertise in sustainable practices. Nearly 80 percent of the 3,500 
ENV SPs work for private companies and use the credential to 
demonstrate advanced training and expertise. Several firms have 
committed to support their staff in earning the credential. Burns and 
McDonnell has more than 200 ENV SPs on staff, and the following 
firms each have more than 100 ENV SPs: HDR, Inc.; WSP | Parsons 
Brinkerhoff; Arup; Stantec; Arcadis; VHB, Inc.; and Psomas.  

“Having 100 Envision credentialed professionals indicates our 
commitment both to sustainability and to our belief in the Envision 
process to achieve better outcomes for the projects we plan and design,” 
said VHB, Inc. President and CEO Bob Brustlin. “Sustainability is 
at the core of who we are and what we do at VHB. Being a leader 
in the Envision process helps us in two ways. First, it is the right 

thing to do. Envision is the most highly supported and sophisticated 
tool for evaluating sustainability of horizontal infrastructure projects. 
Second, it is good for business. We are already seeing client RFPs 
that include Envision project assessments, and we stand ready to 
address our clients’ sustainability needs.”

There are 120 firms listed online as Envision Qualified Companies 
demonstrating their experience with Envision. Several firms are 
recommending the use of Envision as a differentiator in project 
proposals, such as Skanska for the I-4 Ultimate project, as noted in the 
recent ENR.com article, Envision Tool Moves Project Sustainability 
Beyond Buildings (http://enr.construction.com/infrastructure/
environment/2015/0622-Envision-Tool-Moves-Sustainability-
Measure-Beyond-Buildings.asp).    

Use Envision to promote sustainable infrastructure results in 
more cost-effective and resilient long-term investments for all 
infrastructure types over all life-cycle phases. Envision encourages 
deliberate decision-making across the triple bottom line — social, 
environmental, and economic — to support the best long-term 
interests for the community.

DENISE NELSON, P.E., ENV SP, LEED AP, is vice president for public education at 
the Institute for Sustainable Infrastructure (www.sustainableinfrastructure.
org). Her responsibilities include education and training for public- and private-
sector organizations and overall coordination of messaging and promotions 
related to Envision. She has more than 12 years of engineering experience 
related to public utilities and sustainable development in the United States and 
internationally.

Does your firm 
utilize Bentley®  
solutions?

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

©

Are your Bentley® Quarterly  
Invoices becoming 
unmanageable?

Reduce or Eliminate these invoices

We also improve reporting of 
your AutoDesk® usage.

View our Solutions page, Managing Bentley® Licenses

(866) 372 8991 (Toll Free USA & Canada)
(512) 372 8991 (Worldwide Direct Dial)
www.softwaremetering.com

Call us now:

What could you get for about $1000 each week?

A year’s worth of expert insights on leadership, HR, 
recruiting, marketing, and more – all tailored speci�cally 
for A/E/P & Environmental Consulting �rms!

Visit TheZweigLetter.com to subscribe now or
email info@zweiggroup.com or call 800-466-6275. 
Start your FREE ONE MONTH trial subscription today!

Available in print or digital 
1 year (48 issues): $475
2 years (96 issues): $775 (save 37%!)

A year’s worth of expert insights on leadership, HR, 
recruiting, marketing, and more – all tailored speci�cally 
for A/E/P & Environmental Consulting �rms!

 to subscribe now or
800-466-6275. 

 trial subscription today!

Available in print or digital 

(save 37%!)

OR

Pizza Movie Ticket Car Wash



60          cenews.com          October 2015

materials

Is this pavement smooth? 
That depends
Study of current state-of-the-practice reveals that the level of 
smoothness required to meet construction specifications varies from 
state to state.
By Jennifer Rutledge and David Merritt, P.E.

How smooth should a newly paved road be? The answer depends on 
several factors, including the road’s material and geographic location.  

Most people agree that smooth roads are preferable to rough roads. 
Smoother roads provide a more pleasant driving experience, are 
safer, require less maintenance, and cost vehicle owners less money. 
However, the exact level of smoothness required to meet construction 
specifications varies from state to state. 

The basics
Let’s begin with a crash course in road profiling, smoothness, and 
ride quality. Several indices are used to rate pavement smoothness. 
In all cases, the first step is to collect accurate data. Then the index 
is calculated, both for overall smoothness and localized roughness. 
Overall smoothness looks at average smoothness values over longer 
segments of the road, typically 0.1 mile or 528 feet. Localized 
roughness identifies specific locations that stand out and may need 
corrective action. These locations are typically referred to as “hot 
spots.”

Currently used roughness indices include:
• Profilograph Index — The Profilograph Index (PrI) data is collected 

with a profilograph. A blanking band is generally applied to the 
profilograph trace, and the PrI is based on the scallops outside of that 
band.  

• Ride Number — Ride Number (RN) estimates the Mean Panel Rating, 
or public opinion of ride quality on a scale of 0 to 5. It is computed 
using profile data from a valid profiler. 

• International Roughness Index — The International Roughness 
Index (IRI) is calculated using a mathematical model that predicts 
vehicle response to a “true profile” of the pavement’s surface in the 
wheelpaths. Profiles used to compute the IRI are collected with any 
valid profiler (inertial profiler, inclinometer-based device, rod-and-
level, etc.).

Variations of IRI:
• Mean Roughness Index (MRI) is the average of the IRI of the left 

wheelpath and the IRI of the right wheelpath. 
• Half-car Roughness Index (HRI) is effectively the IRI of a profile created 

from a point-by-point average of the left profile and right wheelpath 
profiles.  

Survey says
With a variety of indices to choose from, what are state departments 
of transportation (DOTs) specifying as smoothness requirements, 
how are pavement profiles collected, and what qualifies for incentive 
or disincentive pay? To find out, pavement engineering firm The 
Transtec Group recently conducted a study of current state-of-the-
practice for pavement smoothness specifications in the United States 
for the Southeast Transportation Consortium (STC) and the Louisiana 
Transportation Research Center (LTRC). According to the project’s 
final report, this study aimed “to document and summarize ongoing 
and completed research related to pavement smoothness, best 
construction practices for achieving required pavement smoothness, 
agency specifications/criteria for IRI-based pavement smoothness, 
technologies and practices for IRI collection and processing, 
and educational and training practices for agency and contractor 
personnel.”

The comprehensive research included:
• conducting a literature search on pavement smoothness-related 

topics, 
• surveying states along with Canadian provinces through the American 

Association of State Highway and Transportation Officials (AASHTO) 
Subcommittee on Materials, 

• collecting current smoothness specifications from all states, and
• developing recommendations for achieving smooth pavements 

through construction best practices. 

Figure 1: Most states use IRI-based specifications for asphalt pavement, nine states 
use PrI, and two states work with ride number.

Figure 2: 46 percent of states use a form of IRI in concrete specifications and 42 
percent call for PrI. Six states do not have concrete smoothness specifications.



October 2015          cenews.com          61

The survey of state representatives of the AASHTO Subcommittee 
on Materials resulted in responses from 35 states plus the Canadian 
province of Ontario. While beneficial, additional information was 
required to provide a more complete picture of practices nationwide. 
This was accomplished by gathering and reviewing U.S. state 
smoothness specifications. The results’ scope was limited to new 
construction or full-depth reconstruction, with the understanding 
that most agencies have different requirements for rehabilitation 
projects encompassing overlays (and mill and overlays/inlays) for 
asphalt pavement and diamond grinding for concrete pavement. Any 
state with an IRI-based specification, whether a full specification or 
special specification/special provision, is included in the summary.

Specifying smoothness
Pavement smoothness specifications have evolved significantly 
during the last decade. States are increasingly transitioning from 
profilograph-based smoothness specifications to specifications based 
on IRI. Currently, 78 percent (up from 66 percent in 2009) of asphalt 
pavement specifications are IRI-based and 46 percent (up from 21 
percent in 2009) of concrete pavement specifications are IRI-based.

As shown in Figure 1, most states use IRI-based specifications for 

asphalt pavement. Nine states call for the use of the profilograph 
index, and only two work with ride number. Of those states with 
IRI-based indices, more than half (59 percent) base construction 
acceptance on MRI, three states use HRI, and the rest use IRI.  

For concrete pavements, smoothness specifications are more evenly 
split between IRI and PrI. As shown in Figure 2, 46 percent of states 
use a form of IRI in concrete specifications, and 42 percent call for 
PrI. Six states do not have concrete smoothness specifications. As 
with asphalt, of those states with IRI-based indices, more than half 
(57 percent) base construction acceptance on MRI. Colorado is the 
only state that bases acceptance of concrete pavements on HRI.  

What it’s worth
DOTs prescribe certain levels of smoothness in pavement 
specifications and often penalize or provide bonuses to contractors 
depending on the smoothness they provide. Figure 3 summarizes 
IRI and MRI pay adjustment thresholds for concrete and asphalt 
pavement. Note the following: 

• The values for incentive pay adjustment represent the minimum, 
maximum, and average upper limits for when incentive payment is 
given.  

• The values for full pay are the minimum, maximum, and average 
values for both the lower limit (LL) and upper limit (UL) of full payment.

Figure 3: IRI and MRI pay adjustment thresholds for concrete and asphalt pavement.
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• The values for disincentive pay adjustment are the minimum, 
maximum, and average values for both the lower limit (i.e., value at 
which disincentives would be applied) and upper limit (i.e., value at 
which disincentive can still be applied rather than requiring correction) 
for disincentives.

• The values for correction are the minimum, maximum, and average 
values at which agencies require corrective action before acceptance.

Other notable findings from the report:

• Of the states with IRI-based specifications, 85 percent provide 
incentive and disincentive pay adjustments for asphalt pavements, 
while 78 percent provide these adjustments for concrete pavements.
• There is still a fairly wide range of IRI thresholds for incentives, 
disincentives, full pay, and correction, and no general consensus on 
what thresholds are most appropriate.
• There is a wide range of pay adjustments for pavement smoothness, 
with the majority of states applying pay adjustments on a dollar 
amount-per-lot basis versus a percentage of the contract price. 
• Although most states have localized roughness provisions, there are 
a variety of localized roughness methodologies used and no general 
consensus as to which is best. Methods include continuous IRI, fixed 
interval IRI, profile moving average, profilograph simulation, and 
straightedge only.  
• Several states permit a flat dollar amount pay deduction for areas of 
localized roughness in lieu of correction.

Putting it into practice
The United States hosts a wide range of smoothness specifications. 
However, regardless of location or material, a few construction 

practices can help to improve pavement smoothness. For contractors 
aiming to construct smooth pavements, the following best practices 
are recommended:

• Plan and communicate. Think through the entire paving operation. 
Make contingency plans in case issues arise with equipment, weather, 
or materials. Communicate plans to everyone involved and hold pre-
paving meetings.  

• Use quality materials in construction and ensure material quality and 
consistency from batch to batch, along with a steady, uninterrupted 
supply of material.  

• Continually monitor your work. Whenever practical, smoothness 
numbers should be checked on a daily basis so corrections can be 
made. FHWA’s ProVAL profile viewing and analysis software (www.
roadprofile.com) is a useful tool.   

Additional best practices specific to asphalt pavements and concrete 
pavements are shared in the project’s final report.

JENNIFER RUTLEDGE is a project manager at Transtec. DAVID MERRITT, P.E., 
also a Transtec project manager, served as co-principal investigator for the 
project, Best Practices for Achieving and Measuring Pavement Smoothness, A 
Synthesis of State-of-Practice. Austin, Texas-based The Transtec Group (www.
thetranstecgroup.com) provides engineering in pavement design, design-build, 
public-private partnerships, construction, research, pavement surface testing, 
pavement software development, and technology implementation.

Download Best Practices for Achieving and Measuring Pavement 
Smoothness, A Synthesis of State-of-Practice at www.ltrc.lsu.edu/
pdf/2015/FR_550.pdf.   
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02. Geosynthetic floating covers

01. Rugged field computer

Colorado Lining International, Inc. unveiled 
a new brand — Hydro-Cap — for its floating 
cover systems. These systems are targeted to oil 
and gas pits and tanks, construction water ponds, 
anaerobic digestion lagoons and digesters, 
landfill leachate containment, potable water 
storage, and evaporation control. According to 
the company, the design and operational breadth 
of Hydro-Cap includes aboveground frack and 
construction water tank covers that can be, and 
typically are, reused or relocated to multiple 
sites.

Colorado Lining International, Inc.
www.coloradolining.com 

Handheld Group now offers three expansion packs for its Nautiz X8 rugged field computer. Nautiz 
X8 Long Range Bluetooth Expansion Pack allows communication up to 300 meters. Nautiz 
X8 Barcode Expansion Pack features an imager module with an LED aimer, which allows for 
competitive scanning performance. Nautiz X8 Basic Expansion Pack is an empty add-on cap for an 
extension of users’ choice. It increases the Nautiz X8’s customizability and flexibility for specific 
customer requirements. It also allows users to install custom accessories under the cap using the 
proprietary interface. 

Handheld Group
www.handheldgroup.com 

Elsevier recently published Handbook of 
Coastal Disaster Mitigation for Engineers and 
Planners by Miguel Esteban, Hiroshi Takagi, 
and Tomoya Shibayama. The book presents an 
overview of 10 years of coastal disaster risk 
management and engineering, during which 
some of the most relevant events of recent time 
have taken place, including the Indian Ocean 
tsunami, Hurricanes Katrina and Sandy, and the 
2011 Japanese tsunami. It discusses tools and 
techniques for analyzing and managing the risk 
of coastal disasters, and provides engineering 
measures for mitigating coastal vulnerability to 
tsunamis, tropical cyclones, and hurricanes.

Elsevier 
www.elsevier.com  

Trimble
www.trimble.com/mappingGIS/Nomad1050.aspx   

ICC Evaluation Service
www.icc-es.org 

Trimble said that its new Nomad 1050 
series of handheld tools is ultra-rugged 
(meets MIL-STD-810G) and features 
a 1 GHz processor, 8 GB of built-in 
storage plus 512 MB Ram, version 
6.5 Microsoft Windows Embedded 
Handheld operating system, 5 megapixel 
integrated camera with flash and geo-
tagging capabilities, and up to 15-hour 
battery life with continuous use, even in 
cold temperatures. An optional integrated 
3.75G dual-band GSM/CDMA wireless 
cellular modem with internal cellular 
antenna allows connection from the field 
to the office.

04. Coastal disaster mitigation handbook03. Ultra-rugged handheld computer

The ICC Evaluation Service (ICC-ES) issued 
an evaluation report (ESR-3520) providing 
evidence that the Hilti Anchor Channel in 
combination with Hilti Channel Bolt satisfies 
the requirements of the code for cast-in-place 
anchor systems. The report confirms that Hilti 
Anchor Channel system, manufactured by 
Hilti, complies with 2015, 2012, 2009, and 
2006 International Codes. ICC-ES thoroughly 
examined product information, test reports, 
calculations, quality control methods, and 
other factors to ensure that the Hilti Anchor 
Channel system is code-compliant.

05. Cast-in-place anchor channel system
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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.

Professional Liability
is essential.

Overpaying is not.

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

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

Get a quote—overnight.

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

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

Email:
tesler@fenner-esler.com

T H E P R O F E S S I O N A L’ S C H O I C E
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S t r u c t u r a l  E n g i n e e r s  A x i o m  # 7

©

Bentley® 
Quarterly 
Invoices

SofTrack from Integrity Software has been specially 
adapted to provide complete control of all Bentley® 
Application Licenses, eliminating overages.  Through 
diligent adherence to all the particulars of Calendar Hour 
and Calendar Day license control per Bentley’s specific 
requirements, SofTrack provides automatic detection of 
each Bentley product by its unique id code.  With SofTrack 
you will be able to control use of multiple Bentley licenses 
when activated by a single application plus Idle Detection.  
Reports include multiple graphing options.

www.softwaremetering.com
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Civil + Structural Design Tools

Whether you’re a civil engineer working with water analysis and 
floodplain mapping, or a bridge engineer looking to more easily 
integrate bridge design with roadway design, disconnected workflows 
can require the use of multiple software packages. Civil engineers in 
various disciplines are always wrestling with how to more accurately 
integrate their design and analysis within the broader civil engineering 
model. 

Autodesk Civil 3D users now have more capability to more accurately 
integrate various components of their designs directly in Civil 3D. 
The Autodesk River and Flood Analysis Module, Bridge Module, and 
Geotechnical Module are now available with Civil 3D on Subscription. 
Workflows from all three modules are tightly integrated with Civil 
3D, allowing users to more accurately bring together their multi-
disciplinary models into the larger project model. This extends the 
value of the model and enables the project team to work on all aspects 
of the project and incorporate the breadth of analysis required.  

River and flood analysis
Civil engineers need to be able to quickly and accurately achieve project 
objectives — whether it is floodplain modeling addressing public 
safety concerns, flood studies showing impacts for environmental 
improvement initiatives, restoration projects, or new site development 
— that will mitigate future flooding issues. The River and Flood 
Analysis Module is an integrated solution that helps users perform 
HEC-RAS calculations and modeling to analyze the hydraulics of 
water flow through natural rivers and other channels, directly within 
the Civil 3D model. The module automates HEC-RAS cross-section 
cutting, water surface analysis, flood plain mapping, and other related 
modeling tasks. 

Bridge design
The Bridge Module integrates with Civil 3D so that users can 
incorporate bridge design and analysis into the overall design of the 
roadway and more accurately represent the bridge within the civil 
engineering model. The Bridge Module helps bring together civil and 
structural engineering processes to model, analyze, and document 
bridges, and model bridges for placement based on critical geometry 
in Civil 3D. For civil engineers working on the project, this means 
improving workflows, enhancing collaboration, saving time, and 
accelerating the detailed design phase.

Geotechnical modeling
The Geotechnical Module helps users bring together subsurface data, 
and visualize and model that data within the civil engineering model in 
Civil 3D. Users can import borehole data in AGS and CSV file formats, 
create 3D borehole maps, generate Civil 3D surfaces from borehole 
strata, display 2D borehole log data and cross sections on Civil 3D 
profiles, and document borehole strips. The Geotechnical Module 
helps users to more easily integrate geotechnical data into workflows 
and speed creation of exhibits for site investigation and environmental 
impact reports. 

Previously available only to Infrastructure Design Suite customers on 
Subscription, the River and Flood Analysis Module, Bridge Module, 
and Geotechnical Module are now accessible to Autodesk Civil 3D 
customers. Civil engineers are able to work on more aspects of a 
project directly within the Civil 3D model and benefit from connected 
workflows that integrate the work of different engineering disciplines.

expand project 
capability

Information provided by Autodesk (www.autodesk.com). A more extensive 
article about the three modules will appear online with the November issue of 
Civil + Structural Engineer.

The Autodesk Bridge Module lets users more accurately represent bridges within the complete 
civil engineering model. Image: Autodesk

Autodesk Civil 
3D software modules
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